
APPENDIX 1.0
Notice of Preparation, Responses to the NOP, Scoping Meeting

Information, and Public Workshops



Notice of Preparation of Draft Environmental Impact Report for the
Santa Clarita Area Plan (One Valley, One Vision)



NOTICE OF PREPARATION 

 

 

Lead Agency:  Consulting Firm:  

Agency Name County of Los Angeles 

Regional Planning Department 

Name Impact Sciences 

Street Address 320 W. Temple St., Room 1352 Street Address 803 Camarillo Street, Suite A 

City/State/Zip Los Angeles, California  90012 City/State/Zip Camarillo, California 93012 

Contact Mr. Mitch Glaser Contact Ms. Judith Charles 

Telephone (213) 974-6476 Telephone (805) 437-1900 

 

 

SUBJECT:  Notice of Preparation of Draft Environmental Impact Report for the 

Santa Clarita Valley Area Plan (One Valley, One Vision)  

 

One Valley, One Vision (OVOV) is a joint effort between the County of Los Angeles 

(County), City of Santa Clarita (City), and Santa Clarita Valley (Valley) residents and 

businesses to create a single vision and guidelines for the future growth of the Valley 

and the preservation of natural resources.  The result of this project will be an Area Plan 

document and Environmental Impact Report (EIR) for the buildout of the entire Santa 

Clarita Valley Planning Area (Planning Area).  The Planning Area includes the County 

communities of Stevenson Ranch, Castaic, Val Verde, Agua Dulce, and the future 

Newhall Ranch, and the City and its four communities of Canyon Country, Newhall, 

Saugus, and Valencia (see attached July 10, 2008, Preliminary Land Use  Map).  

Realizing that development within both jurisdictions can have regional implications, the 

County and City have jointly endeavored to prepare planning policies and guidelines to 

guide future development within the Santa Clarita Valley.  The result of this work effort 

will require the adoption of two separate documents.  The County will adopt a new 

Area Plan to replace the Santa Clarita Valley Area Plan and prepare its own EIR, while 

the City will adopt a new General Plan and EIR. 

We need to know the views of your agency as to the scope and content of the 

environmental information, which is germane to your agency’s statutory responsibilities 

in connection with the proposed project.  Your agency may need to use the County’s 

OVOV Area Plan EIR prepared by our agency when preparing your permit or other 

approval for the project. 

 

 



Planning Area 

The Planning Area combines two geographical areas, the City corporate limits and the 

unincorporated area of the County within Santa Clarita Valley as described above.  The 

Planning Area was defined mutually by the County and City and represents the area for 

which both jurisdictions have joint interest in planning.  The Planning Area is located in 

southern California at the northernmost portion of Los Angeles County (North County).  

It is situated at the convergence of Los Angeles and Ventura counties, approximately 35 

miles northwest of downtown Los Angeles.   

Project Background 

In 2000, the County and City kicked-off Phase I of the OVOV process by conducting a 

series of citizen and stakeholder workshops to solicit feedback from the community 

regarding their vision for the future of the Santa Clarita Valley.  Phase II of the OVOV 

included development of a community-guided Vision Statement and Guiding 

Principles.  The Vision Statement and 35 Guiding Principles developed during Phase II, 

served as tools to guide the development of the Area Plan goals and policies and the 

Area Plan Land Use Map. 

Phase III of OVOV included the creation of a Technical Background Report (TBR) that 

has been used as a starting point to evaluate future buildout of the Planning Area by 

providing a snapshot of current population, jobs, housing, infrastructure, community 

services, health and safety, and environmental conditions within the Planning Area.  

Phase IV of OVOV will culminate in the preparation of the preferred land use plan for 

the Planning Area in coordination with areawide circulation planning. Phases V and VI 

will complete the preparation of the various state-mandated elements and the Program 

Environmental Impact Report.   

 

Project Description 

The County is preparing a comprehensive update to its Area Plan and an associated EIR 

for the proposed Planning Area.  Development within the County and City shall be 

consistent with the OVOV’s Vision and Guiding Principles, which are intended to 

sustain and enhance environmental resources, economic vitality, and the social well 

being of its residents.  The following Area Plan elements are either available or will soon 

be available on the City’s website www.santa-clarita.com/vgp: 



• Draft Safety Element 

• Draft Conservation and Open Space Element 

• Draft Land Use Element 

• Draft Circulation and Noise Elements (available 9/16/08) 

Land Use Element and Map 

The Land Use Element is generally considered to be the most representative of and 

essential to the Area Plan, because it guides and directs the physical development of the 

community.  This element constitutes the required Land Use Element for the City’s 

General Plan; in addition, it forms the land use component of the Area Plan adopted for 

the Santa Clarita Valley by the County.  It designates the general location of eight land 

uses–residential, commercial, mixed use, industrial, public and institutional, 

transportation, communication, and utilities; open space and recreation, and non-urban / 

agriculture.  The Land Use Element addresses the permitted density and intensity of the 

various land use designation as reflected on the General Land Use Map and it forms the 

land use component of the Area Plan adopted for the Santa Clarita Valley. The following 

is a brief description of the Land Use Map Designations. 

− Residential: Residential uses include dwelling units developed at various 

densities and with varying housing types, including single-family detached, 

single-family attached (condominiums), multiple-family (apartments), 

mobilehome parks, and senior housing.  Special residential uses include live-

work units and group living facilities. 

− Commercial: Commercial development includes both retail and offices 

providing goods and services to the general public, and wholesale and service 

uses provided to businesses.  Commercial uses also include food services, 

personal services, automobile services, entertainment and hospitality services, 

and regional commercial uses such as big box retailers and auto malls. 

− Mixed Use: The mixed use category generally includes commercial retail, office, 

and service uses intermingled with higher density residential uses, within a 

master-planned complex designed to ensure that residents are not adversely 

impacted by commercial traffic or operations, and that businesses benefit from 

the proximity of customers living nearby. The benefits of mixed-use 

development include a reduction in vehicle trips by residents to shopping areas, 

and the proximity of residents to employment-generating uses. 



− Industrial: The industrial category includes heavy manufacturing, less intensive 

industrial uses that are typically located in business parks, and research and 

development complexes. Light industrial activities include warehousing, 

wholesale trade, and some assembly.  Heavy industrial uses include fabrication 

and assembly of large items, resource extraction, processing of raw or recycled 

materials, and businesses that use or generate hazardous materials.   

− Public and Institutional: Government buildings, libraries, schools, fire stations, 

museums, cultural and community centers, and other similar public uses are 

typical of this category.  In addition, private schools, churches, convalescent care 

and other social care facilities, private meeting and convention facilities, and 

similar uses are included.  Special uses in this category include correctional 

facilities. 

− Transportation, Communication, and Utilities: This category includes freeways 

and major arterials, railroads, park and ride lots, truck terminals, airports, 

communication facilities, electric power and natural gas facilities, solid waste 

and liquid waste disposal, transfer facilities, reservoirs and pumping stations, 

treatment plants, and similar uses.   

− Open Space and Recreation: This category includes the Angeles National Forest 

and land used for agriculture, private and public recreational facilities, and local 

and regional parks.  Golf courses and water bodies are also included. 

− Non-Urban/Agriculture: Non-urban lands are used for low-density residential 

uses on large lots, in areas characterized by rural development interspersed with 

natural open space.   Agricultural lands are used for grazing, horticulture, row, 

field, and tree crops, and limited keeping of livestock, horses and other large 

animals.   

− Specific Plan: The Specific Plan designation indicates those lands in the planning 

area governed by a Specific Plan.  Allowable land uses and intensity of 

development are those permitted by the Specific Plan. 

Circulation Element 

The Circulation Element plans for the continued development of efficient, cost-effective 

and comprehensive transportation systems that are consistent with regional plans, local 

needs, and the Valley’s community character.  A comprehensive transportation network 

of streets and highways, multi-use trails, bus transit, commuter rail, and airport facilities 

provides mobility options to Valley residents and businesses.  The Circulation Element 

contains a map showing major transportation facilities within the Santa Clarita Valley, 



including streets and highways, rail and public transit routes, stations and terminals, 

and airport facilities.   

Noise Element 

The Noise Element contains maps and policies to ensure that residents are not exposed 

to health risks or nuisances due to noise generated from freeways and high-volume 

roadways, airports, industrial and recreational uses, special events, and other uses 

emitting loud sounds.  Policies in the Noise Element address sound attenuation 

measures, such as setbacks, noise barriers, and buffering, to protect the public health, 

safety, and welfare,.   

Open Space and Conservation Element 

The Open Space and Conservation Element contains maps and policies to ensure 

preservation of an open space greenbelt around most portions of the Santa Clarita 

Valley, in addition to preserving water quality, historic and cultural resources, scenic 

views, and providing recreational facilities to enhance the quality of life for Valley 

residents.  Significant Ecological Areas (SEAs) are ecologically important fragile land 

and water areas that are valuable as plant and animal communities and are often 

important to the preservation of threatened or endangered species. SEAs as designated 

by the County will be presented on a map included in the Open Space and Conservation 

Element. 

Safety Element 

The Safety Element contains maps and policies to ensure that residents are not exposed 

to health risks due to air pollution, earthquakes, wildland fires, or other environmental 

hazards, and that adequate provisions are made for crime prevention, law enforcement, 

and fire protection services.  



Potential Environmental Effects 

Potential environmental effects that will be addressed in the EIR include effects to the 

following:  

• Aesthetics • Land Use / Planning 

• Agricultural Resources • Mineral Resources 

• Air Quality • Noise 

• Biological Resources • Population / Housing 

• Climate Change • Public Services 

• Geology / Soils • Recreation 

• Cultural Resources • Transportation / Traffic 

• Hazards / Hazardous Materials • Utilities / Service Systems 

• Hydrology / Water Quality  

 

Further refinement of the scope of technical issues to be addressed will be occurring 

through the planning process, including input received in response to this NOP.   

Intended Uses of the EIR 

The County will use the EIR to consider the environmental effects, mitigation measures, 

and alternatives, when reviewing the proposed Area Plan approval.  The EIR will serve 

as the CEQA compliance document for adoption of the Area Plan.  It will also serve as 

the programmatic environmental document that may be referenced in implementing 

future actions in the Area Plan.  Subsequent project-level activities identified in the Area 

Plan will be examined in the light of the program EIR to determine whether an 

additional environmental document must be prepared prior to project approval and 

implementation. 

Where to Respond with Comments 

Due to the time limits mandated by State law, your response must be sent at the earliest 

possible date, but not later than 30 days after receipt of this notice.  As such, the 

comment period for the Notice of Preparation begins on July 25, 2008, and ends on 

August 25, 2008.  Please send your written responses to Mitch Glaser at 320 W. Temple 



Street, Room 1354, Los Angeles, CA 90012.  We would appreciate the name of a contact 

person in your agency. 

 

Scoping Meeting 

 

To help assist and promote local participation, a Scoping Meeting (see attached Scoping 

Meeting Notice) will be held to present the proposed project and to solicit suggestions 

from the public and responsible agencies on the content of the Draft EIR.  This meeting 

will be held on August 4, 2008, 6:00 pm in the Council Chambers of Santa Clarita City  

Hall, 23920 Valencia Blvd., Santa Clarita, California  91355. 

 

Project Title: One Valley, One Vision 

 

Date:  

_________________________________________________________________________ 

 

   Title: Mitch Glaser, Supervising Regional Planner 

   Telephone:  (213) 974-6476 



Scoping Meeting Notes Summary of Verbal Comments and Flyer;
dated August 12, 2008











Ventura County Office of Agricultural Commissioner Comment on NOP;
dated August 8, 2008



Office of
AGRICULTURAL COMMISSIONER

P.O. Box 889, Santa Paula, CA 93061
815 East Santa Barbara Street

Telephone: (805) 933-2926 Ext. 228
FAX: (805) 525-8922

August 8, 2008

Mitch Glaser
County of Los Angeles
Department of Regional Planning
320 West Temple Street, Room 1352
Los Angeles, CA 90012

Subject: Notice of Preparation - One Valley One Vision, Update to Santa Clarita Valley-
wide Area Plan for Los Angeles County

Dear Mr. Glaser:

Thank you for the opportunity to comment on the scope and content for the
environmental document for the One Valley One Vision project. The comment deadline
is August 26, 2008.

Project Description: The One Valley One Vision (OVOV) is a joint effort between the
County of Los Angeles, City of Santa Clarita, and Santa Clarita Valley residents and
businesses to create a single vision and guidelines for the future growth of the valley
and the preservation of natural resources. The Area Plan will include the County
communities of Stevenson Ranch, Castaic, Val Verde, Agua Dulce and the future
Newhall Ranch; and the City of Santa Clarita and its four communities of Canyon
Country, Newhall, Saugus and Valencia. The County will adopt a new Area Plan to
replace the Santa Clarita Valley Area Plan, and prepare its own EIR; and the City of
Santa Clarita will adopt a new General Plan and EIR. There will be two EIRs that
evaluate portions of the project.

Comments: The Ventura County Agricultural Commissioner’s staff comments on the
following topics: Agricultural Soils, Water, Air Quality/ Microclimates, Pests and
Diseases, and Land Use Incompatibility. Ventura County evaluates projects according
to the thresholds and methodologies set forth in the Ventura County Initial Study
Assessment Guidelines. The Guidelines are viewable at: www.ventura.org/planning
under “Ordinances and Regulations.” The Ventura County Agricultural Commissioner’s
staff recognizes that other jurisdictions may use different thresholds of significance in
their evaluations.

Agricultural Soils. This evaluation pertains to the amount of farmland that will be

Agricultural Commissioner
Henry S. Gonzales

Chief Deputy
Susan Johnson
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converted to a non-agricultural use. Farmland is identified and classified on the
Department of Conservation Farmland Mapping and Monitoring Program Important
Farmland Inventory. The scope and content of the One Valley One Vision EIRs should
include identifying the classes of farmland soils, their locations, and the number of
acres of each class that are intended to be converted to non-agricultural uses. The
EIRs may propose mitigation measures that can be uniformly applied. The Ventura
County Agricultural Commissioner’s Office is currently evaluating proposals for
standard mitigation measures from existing uniformly applied policies that limit the loss
of agricultural soils in Ventura County. Los Angeles County and City jurisdictions may
have uniformly applied policies that could serve as standard mitigation measures. If
Los Angeles County and the City jurisdictions deem that the amount farmland to be
converted to urban uses under One Valley One Vision is significant with unavoidable
environmental effects, the EIRs should include consideration and adoption of a
Statement of Overriding Considerations pursuant to CEQA for each EIR. This will allow
the proponents of individual projects to cite the One Valley One Vision EIRs as having
previously identified and considered the loss of agricultural soils as each subsequent
project is evaluated.

Agricultural Water. This evaluation pertains to the effects on the local area’s quantity
from the conversion of agricultural water to non-agricultural uses as well as on water
quality in discharges and run-off. The Ventura County Initial Study Guidelines to do not
quantify a general significance threshold for water quantity; the evaluation is case-by-
case. The significance threshold for agricultural water quality aims to identify and
reduce Total Dissolved Solids (TDS) to no greater than 1200 milligrams per liter in the
impact area. The Ventura County Water Resources Division also evaluates the effects
of projects on this resource. The scope and content of the One Valley One Vision EIRs
should include these subjects.

Agricultural Air Quality and Microclimates. This evaluation pertains to increased
dust or harmful emissions from new non-agricultural projects or a decrease in solar
access on adjacent farmland from new tall structures. The Ventura County Initial Study
Guidelines thresholds of significance for increased dust and decreased solar access
are 10 percent, respectively. The Ventura County Air Pollution Control District also
evaluates the effects of new projects on this resource. The scope and content of the
One Valley One Vision EIR should include these subjects.

Agricultural Pests and Diseases. This evaluation pertains to the introduction of
agricultural pests or diseases into nearby agricultural areas. The Ventura County Initial
Study Guidelines do not quantify a significance threshold; the evaluation is case-by-
case. The analysis considers the types of new uses that will be permitted adjacent to
existing agricultural land and focuses on reducing vectors and dust from any new uses.
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Land Use Incompatibility. This evaluation pertains to the introduction of incompatible
uses adjacent to agricultural areas. The Ventura County Initial Study Guidelines
consider most human intensive uses within 300 feet of irrigated agriculture to pose a
significant effect on agricultural resources. Mitigation measures may include site re-
design with extended setbacks and/or other measures such as fencing and vegetative
screening. The Ventura County Agricultural Policy Advisory Committee (APAC)
adopted the Agricultural/Urban Buffer Policy in July 2006 to provide application and
design standards for such measures. The Buffer Policy is viewable at:
www.ventura.org/agcommissioner under “Land Use Planning.” The policy includes an
optional 150-foot extended setback with a vegetative barrier as an alternative to the
policy standard 300-foot setback. Distances are measured from new structures or
human intensive outdoor areas on the project site to the common lot boundary line with
the off-site adjacent farmland. This allows the farm property owner to have maximum
use of his farmland. The APAC Buffer Policy may be updated to include a set of
reduction and waiver criteria that have been used in APAC’s project evaluations. These
include small project parcel size, un-farmable areas immediately adjacent to the project
site, extensive existing vegetative screening, etc. The scope and content of the One
Valley One Vision EIRs should include this topic.

This communication has been reviewed by Ventura County Chief Deputy Agricultural
Commission Susan Johnson.

Thank you for the opportunity to comment.

If you have any questions about this response, please contact me at the telephone
number or email address below.

Thank you.

Sincerely,

Rita Graham
Agricultural Land Use Planner
(805) 933-2926 Ext. 228
rita.graham@ventura.org



OVOV Noise Element Questions, submitted by Bob Werner;
dated February 17, 2009



OVOV NOISE ELEMENT QUESTIONS
Submitted by: Bob Werner 2/17/09

1. Where is the Traffic Analysis that this element is based on?

2. How far from the roads were the noise measurements in Exhibit N-5a taken?

3. Exhibit N-5a legend states that ‘Leq’ is used, and the explanatory text says that
‘Noise measurements were made of the short-term Leq values.’ (page N-13)
CNEL, which is the parameter used in this element (page N-9), is a ’24-hour,
time-weighted energy average noise level…’.
CNEL is used in the Appendix starting on page N-36 for future planning.
Please clarify the correlation between what appears to be a ‘snapshot’
measurement (Leq) used for current conditions, and future planning estimates,
which are based on CNEL.

4. How did Newhall Ave. between Sierra Hwy and Valle del Oro go from 49,000
ADT (in the Masters College raffic analysis of 2008) in the interim year to 40,000
ADT in this noise analysis?
Notably, for Sierra Hwy between Newhall Ave and Dockweiler, the ADTs are
9,000 (Masters College traffic analysis) and 23,000 (OVOV).
Sierra Hwy between Dockweiler and Placerita Canyon is 26,000 (Masters College
traffic analysis) and 39,000 (OVOV).
These numbers are very different, and need explanation, especially because the
traffic volume on Sierra Highway is far higher in the OVOV, but far lower on
Newhall Ave in the same OVOV.

5. How does Newhall Ave ‘NW of Valle del Oro’ have 33,000 ADT (OVOV) when
Newhall Ave from Sierra Hwy to Valle del Oro has 40,000 ADT?
Under current conditions, there is more traffic west of VDO on Newhall Ave
(50,000 ADT vs. 45,000 according to the Masters College traffic analysis of
2008).
There will certainly not be a decrease of traffic on Newhall Ave. west of VDO,
because some of the traffic diverted off Sierra Hwy onto Dockweiler will go
down VDO and back to Newhall Ave.

6. How are you going to fit 23,000 ADTs on Newhall Ave between Market and
Lyons?

7. The ‘current general plan freeway noise contour distances for freeways’ has
316,000 ADTs on SR-14 between I-5 and Placerita Canyon.
The ‘proposed general plan freeway noise contour distances for freeways’ has
230,000 ADTs for the same stretch of road.
Where did 86,000 ADTs go?

8. Dockweiler Drive has 2 segments in all the lists:
Current GP OVOV



Dockweiler from Sierra Hwy to mid-section 25,000 24,000
Dockweiler from mid-section to mid-section 22,000 18,000

Where is this ‘mid-section’ and what happens to the 6,000 ADTs that just
disappear?

9. On page N26, the proposed policy for residential development in the I-5 corridor
‘prohibits residential buildings within 150 feet from the I-5 CENTERLINE’
(emphasis added).
The California Air Resources Board has recommended that residences be located
500 feet from the EDGE OF THE FREEWAY (emphasis added).
Estimating the width of I-5 at 200 feet in the Santa Clarita valley, the OVOV
policy would permit residential development only 50 feet from the edge of the
roadway, instead of the 500 feet recommended.
How can this difference be justified?



Ventura County Public Works Agency, Transportation Department,
Comment on NOP; dated August 14, 2008



PUBLIC WORKS AGENCY
TRANSPORTATION DEPARTMENT

Traffic, Advance Planning & Permits Division

M E M O R A N D U M

DATE: August 14, 2008

TO: Resource Management Agency, Planning Division
Attention: Kari Finley

FROM: Nazir Lalani, Deputy Director

SUBJECT: REVIEW OF DOCUMENT 08-032, ONE VALLEY ONE VISION – SANTA
CLARITA VALLEYWIDE AREA PLAN UPDATE (OVOV).
Notice of Preparation of a Draft Environmental Impact Report (NOP) for the Santa
Clarita Valley-Wide Area Plan Update
Lead Agency – County of Los Angeles

Pursuant to your request, the Public Works Agency -- Transportation Department has reviewed the
Notice of Preparation of a Draft Environmental Impact for the Santa Clarita Valleywide Area Plan
Update.

The OVOV is a comprehensive update to the Santa Clarita Valley-Wide Area Plan to establish
common guidelines for new development that will lead to greater cooperation and an enhanced
quality of life for residents of Santa Clarita Valley.

Our comments are as follows:

1. We generally concur with the comments in the NOP for those areas under the purview of the
Transportation Department. However, no project specific impacts on County of Ventura
roadways were identified in the NOP.

2. The cumulative impacts of this project, when considered with the cumulative impacts of all other
approved (or anticipated) development projects in the Santa Clarita Valley, are potentially
significant on the roads in the County of Ventura.

3. It is recommended that the environmental document address the potential adverse impacts on
County of Ventura roads in the area.

Our review is limited to the impacts this project may have on Ventura County's Regional Road
Network.

Please call me at 654-2080 if you have questions.

F:\transpor\LanDev\Non_County\08-032(LA-Santa Clarita).doc



City Comments







































































































































































Friends of the Santa Clara River Comment on NOP;
dated August 25, 2008







Ventura County Air Pollution Control District Comment on NOP;
dated August 26, 2008



VENTURA COUNTY
AIR POLLUTION CONTROL DISTRICT

Memorandum

TO: Kari Finley/Dawnyelle Addison, Planning DATE: August 26, 2008

FROM: Alicia Stratton

SUBJECT: Request for Review of Notice of Preparation for a Draft Environmental
Impact Report (DEIR) for the One Valley One Vision Project, Los
Angeles County Department of Regional Planning (Reference No. 08-032)

Air Pollution Control District staff has reviewed the subject project, which is a
comprehensive update to the Santa Clarita Valleywide Area Plan to establish common
guidelines for new development that will lead to greater cooperation and an enhanced
quality of life for residents of the Santa Clarita Valley. The result of the project will be
an Area Plan document and EIR for the buildout of the entire Santa Clarita Valley
Planning Area. The Planning Area combines two geographic areas, the City corporate
limits and the unincorporated area of the County within Santa Clarita Valley. It is
situated at the convergence of Los Angeles and Ventura Counties.

The South Coast Air Quality Management District has jurisdiction over air quality in Los
Angeles County, however, future development the Planning Area and its proximity to
Ventura County could adversely impact Ventura County residents. District staff
recommends the air quality section of the DEIR evaluate all potential air quality impacts
to Ventura County that may result from the project. Specifically, the air quality
assessment should consider reactive organic compound, nitrogen oxide emissions and
particulate matter from all project-related motor vehicles and construction equipment.

If you have any questions, please call me at (805) 645-1426.



Caltrans Comment on NOP; dated August 28, 2008













South Coast Air Quality Management District Comment on NOP;
dated July 31, 2008







Ventura County Watershed Protection District Comment on NOP;
dated August 26, 2008



VENTURA COUNTY
WATERSHED PROTECTION DISTRICT

PLANNING AND REGULATORY DIVISION
800 South Victoria Avenue, Ventura, California 93009

Sergio Vargas. Deputy Director - 805 650-4077

DATE: August 26, 2008

TO: Kari Finley, Resource Management

FROM: Sergio Vargas, P.E.
Deputy Director – Planning and Regulatory Division

SUBJECT: RMA 08-032.One Valley One Vision –
Santa Clarita Valleywide Area Plan Update

The Watershed Protection District has reviewed the above Notice of Preparation and
our comments are as follows:

Thank you for the opportunity to allow us to comment on the Notice of Preparation for
One Valley One Vision – Santa Clarita Valleywide Area Plan Update.

The areas within our purview that we would like to see special studies done will be in the
Land Use Element and Safety Element in the EIR Section:

Potential Environmental Effects

 Hydrology
 Hydraulic Hazards – Erosion and Siltation
 Water Quality
 Groundwater Quantity/Quality/Water Supply

The Hydrologic, Hydraulic and Drainage Studies

This element would necessitate a comprehensive Drainage Study that will provide a
clear understanding of the cumulative impact of the buildout of the entire Santa Clarita
Valley Planning Area (Planning Area) to County of Los Angeles, city of Santa Clarita,
Santa Clarita Valley and the effect it will have to the common waterway between our
counties. The EIR should also incorporate mitigation measure that would eliminate
increase in runoff and increase in erosion.

Water Quality

The document should consider both the temporary and permanent impacts to water
quality resulting from both construction impacts and runoff from newly developed area.
Some examples of impacts are erosion, siltation, and release runoff from paved and
landscaped areas.

End of Text



Ventura County Watershed Protection District Comment on NOP;
dated September 2, 2008



Ventura County

Watershed Protection District
Groundwater Section

MEMORANDUM

DATE: September 2, 2008

TO: Kari Finley, RMA - Planning Division

FROM: Rick Viergutz, WPD – Groundwater Section

SUBJECT: RMA 08-032, Notice of Preparation - One Valley One Vision – Santa Clarita
Valleywide Area Plan Update

The Watershed Protection District – Groundwater Section has reviewed the above Notice of Preparation
and has provided the following comments:

The Draft Environmental Impact Report (DEIR) discussion needs to address the following:

1) How will surface water and groundwater quantity and quality entering Ventura County from the
area covered by the OVOV area plan change over time? The time interval discussed should include
now, through build out of the project. Elements included in the time interval should include changes in
surface water and groundwater quantity and quality.

RV:gl

F:\wris \archive4\rma 08-032.doc



Agua Dulce Town Council Comment on NOP; dated September 11, 2008



AGUA DULCE TOWN COUNCIL
33201 Agua Dulce Canyon Road * Box Number 8 * Agua Dulce, CA 91390

Website: www.AguaDulce-ca.com

September 11, 2008

Mr. Mitch Glaser mglaser@planning.lacounty.gov
Los Angeles County Department of Regional Planning
320 West Temple Street, Room 1352
Los Angeles, CA 90012

RE: One Valley, One Vision Project (OVOV)
Environmental Review Comment

Dear Mr. Glaser:

The Agua Dulce Town Council requests Los Angeles County Regional Plan
Dulce Community Standards District and its authority in One Valley, One Vis
Environmental Impact Report (EIR). We appreciate the opportunity to comm
in the EIR.

Respectfully,

Donal MacAdam

Donal MacAdam, President
Agua Dulce Town Council - 2008

Cc: Rosalind Wayman, 5th District Senior Deputy rwayman@lacbos.org















Donal MacAdam, President
(661) 268-7402
janicepeterson@aguadulcevineyards.com

Marilyn Garner, Corresponding Secretary
(661) 904-1323
marilynmerlot@sbcglobal.net

Mary Johnson, Recording Secretary
(661) 268-8804
maryjohnson@cwaveisp.net

Don Henry, Treasurer
(661) 268-1731
BH33605@aol.com

David Aiello
(661) 268-0162
davidaiello@sbcglobal.net

Gary Hebdon
(661) 268-1162
heb@thevine.net

Jim Jennings
(661) 268-1464
jjennings3570@sbcglobal.net
ning reference the Agua
ion (OVOV) General Plan
ent on issues to be included

mailto:janicepeterson@aguadulcevineyards.com
mailto:BH33605@aol.com
mailto:davidaiello@sbcglobal.net
mailto:heb@thevine.net
mailto:jjennings3570@sbcglobal.net
http://www.aguadulce-ca.com/
mailto:mglaser@planning.lacounty.gov
mailto:rwayman@lacbos.org


Los Angeles County Department of Public Works Comment on NOP;
dated September 22, 2008



















OVOV November 2008 Workshop Comment Cards



OVOV November 2008 Workshop Comment Cards

Element Comment Action Timeline Responsible Party Resident Contact Info
� Blue Streams should be noted.

There are developments over the
location of these streams. This
should also be noted.

� Glad to see that SEA's
(Sig.Eco.Areas) have been included
on maps. Strong language should be
in place to protect these areas from
development

� All fossils/specimens found during
grading etc. should really be donated
to the Los Angeles County Museum
to be recorded.

� It is critical that development not be
permitted in areas of extreme
fire/earthquake danger, i.e. Lyons
Cyn Ranch

� It is imperative that the best
paleontologist etc., be consulted.
The rate of uplift in the Towsley Cyn.
Area is parallel to that of the
Himalayas! A very good reason to
limit development

� Limiting sprawl development is
essential - continuing concern

OS

� Having wildlife corridors on maps
would be great to see

Katharine Squires
661-296-4305
kat_268@att.net

� Conditions or New Zone Commercial
Suburban for Smiser Property
- 35 feet height limit
- .375 x 1,611,720 sq. ft. = 604,375

sq. ft.
- .50 x 1,511,720 sq. ft. = 805,860

sq. ft.
- .75 x 1,611,720 sq. ft. = 1,208,790

sq. ft.
� A beautiful entrance into the Santa

Clarita Valley that feathers into the
existing neighborhoods

� Wiley Canyon – No more than 4
lanes

� Green Belts throughout the
development

ALL

� Calculation does not include
CalTrans property taken away for
freeway development

Calgrove Corridor Coalition
Annette Lucas, Co Chair
Glenda Bona, Co Chair



Element Comment Action Timeline Responsible Party Resident Contact Info
� Connecting Dockweiler with Lyons

will create a terrible unsafe condition
for the Dockweiler residents. The
Lyons crossing will create another
unsafe train crossing at a time when
more trains are being used for
commuter transportation and
movement of freight.

� All Blue Line Streams should be
shown in transportation, housing,
land use, safety, and circulation
elements (not just floodway).

� Las Lomas area land purchase
options by Palmer either have or are
about to expire.

� Placerita creek, near South Fork,
should be investigated as a SEA,
definitely is an underground stream.

� Would like to see most of the
property owned by Casden in
Placerita become open space.

� Lyons Ranch project is unsafe. It is
in an extreme high fire hazard area.
It is also in an SEA.

Land Use
Housing
Circulation
Open Space
EIR

� DO NOT ALLOW building in high fire
hazard, flood hazard, and high
earthquake hazard areas. We cannot
afford this gambling with lives nor
does the next of the community want
to bear the expense.

Sandra Cattell
sumcatt@yahoo.com

Land Use � What is NET result of Down-
Zone/Up-Zone density?

Tony Natoli
20842 Benz Rd.
661-296-7277
natolial@pacbell.net

� 21563 Cleardale St.
Newhall, CA 91321

� Lot 133. No Road, No Water
� Flood Plain goes through middle of

property
� High risk fire zone
� New zoning not compatible with

surrounding properties.
� Please find picture of property

Land Use

� SEE ATTACHED PICTURE TO
COMMENT CARD

Phil Rawlins
21565 Cleardale
661-259-3533
p_frawlins@sbcglobal.net

ALL � Interactive mapping – City to create
program similar to county re. current
land use density and future land use
density

Timben Boydston

OS � Check final rule federal register
shows boundary for Arroyo to



Element Comment Action Timeline Responsible Party Resident Contact Info
OS � Property designation in Placerita

Canyon
Phil Rawlins

� Reconsider higher density residential
designation along Los Canyon Road
on east side of Sand Cyn Rd.

S:\CD\OVOV\OVOV November 2008 Comment Cards.doc



PCPOA OVOV Concerns; dated December 23, 2008



PCPOA OVOV Concerns
Flood Concerns:

1. Maps must list all blue line streams.
2. Plan must protect both blue line streams and the recharge areas along them. The normal

and usual flow of a blue line stream should never be channelized, built on or altered in
any way.

3. Homes behind the blue line streams cannot be further isolated and threatened.
4. The newest FEMA studies and maps must be followed; building in Floodways must be

assiduously avoided.
5. Water flow must be considered. In Placerita Canyon, the City did an engineering study in

conjunction with the backbone sewer system that showed the system did not need lifts or
pump stations; it could be gravity fed to what is now considered the “Cowboy Festival”
parking lot. That clearly means that water drains to that field. If it is covered with buildings
and concrete, water will back up in Placerita Canyon threatening residents and property.

Circulation Element:
1. A recent article in the Los Angeles Times indicated most commuter rail fatalities occur at

at-grade crossings. The proposed Lyons to Dockweiler at-grade crossing will be very
heavily traveled and the only viable way from Placerita Canyon into the City. Projected
increased rail traffic over the next years and decades will only exacerbate circulation and
safety problems.

2. Circulation studies on the Lyons to Dockweiler at-grade crossing must be done on “peak
volume” basis.

Neighborhood Identity:
1. Poor planning can destroy a neighborhood. Placerita Canyon, from the railroad tracks to

Sierra Highway, is designated a Special Standards District to protect our rural equestrian
neighborhood. Any development within, or adjacent to, the Special Standards District
should reflect the unique heritage of Placerita Canyon. There need to be adequate
circulation and buffer zones to protect and preserve the rural equestrian nature.

2. The new MXN (Mixed Use Neighborhood) is not appropriate in a Special Standards
District where up to four times the square footage of that in the Regional Mall would be
allowed on the “Cowboy Festival” parking lot. The Mall is served by three major regional
roads; Placerita Canyon is served by a single two-lane road. (Dockweiler, at build-out, is
planned to be only a four-lane road.) Further, the area in Placerita Canyon is currently
designated a Floodplain and is due to be upgraded to Floodway; it is totally unsuitable to
the level of development discussed in the Land Use Portion of One Valley One Vision.

General Comments:
1. Placerita Canyon Property Owners’ Association Board of Directors looks forward to

presenting additional suggestions to strengthen the Special Standards District.
2. The Preliminary Land Use map (October 6, 2008) inexplicably shows a high density

project (19 DU’s per acre) in the middle of Placerita Canyon. We were told this was an
error and would be corrected. Please do so.



Thomas M. Surak Comment on NOP; dated May 27, 2009



May 27, 2009

Mr. Jason Smisko, Senior Planner

City of Santa Clarita

Email: jsmisko@santa-clarita.com

Mr. Paul Novak, Planning Deputy

County of Los Angeles

Email: sosuna@lacbos.org

Re: Notice of Preparation - One Valley, One Vision

Dear Mr. Smisko and Mr. Novak:

I am pleased to be able to provide the following comments regarding the draft OVOV documents. In
general, the documents appear to be deficient in many areas. They do not offer Santa Clarita residents
the same protections and promises which currently exist in the General Plan. Also, as having
participated in many aspects of the OVOV process, I can testify to the fact that it was overly
cumbersome, often confusing and not at all conducive to inviting full participation by all interested
parties. Several of my specific issues and concerns are discussed below. I expect similar comments
will be submitted by other residents, which will require additional public participation before the OVOV
process can move forward. I can only hope that this will lead to timely and successful resolution of all
issues.

The City has not made a proper showing for why it is proposing significant revisions the existing
General Plan. The City’s flyer, “OVOV Facts and Benefits” which was widely circulated to the public,
clearly states that the build-out population estimates adopted for the 1991 General Plan maxed at
521,977 people, and that the OVOV estimates a build-out population range of 444,000 to 485,000.
The obvious yet unanswered question is then, “Why are increases in zoning densities, in many cases
significant ones, being proposed for the OVOV?” The City cannot legitimately argue that the increased
density is to accommodate non-residential development because most OVOV commercial zoning
definitions allow for extremely high density (e.g., a minimum of 11 units per acre) residential use.
These “commercial zone” residential densities overwhelm those of the surrounding neighborhoods, and
such development can only be perceived as detrimental to nearby residents. As further discussed
below, the City’s concept of a “Valley of Villages” as laid out in the OVOV is not consistent with the
principle of enhancing established neighborhoods, nor with development consistent with neighborhood
community character, which are both key objectives stated in the OVOV.

Page L-39 of the current General Plan makes it clear that the land use designations adopted in 1991
“should not be construed as temporary holding categories awaiting higher density designations in the

Thomas M. Surak 23712 Adamsboro Drive
Newhall, CA 91321
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future.” It further states, “The Plan has looked at development suitability within the entire Santa Clarita
Valley and applies designations for anticipated, long-term future development.” The draft OVOV clearly
makes a mockery of this promise. OVOV zoning densities are drastically increased throughout the
valley.

Also, many new zoning categories are overly broad with respect to allowable types of applicable
development. For example, the Regional Commercial, Community Commercial and Neighborhood
Commercial zoning designations all allow for mixed use (i.e., residential) development, even though the
OVOV also has separate “Mixed Use” zoning designations which more clearly convey the ability to
allow such proposed developments. The General Plan is clear when it states “surrounding
characteristics, preservation of neighborhood integrity and compatibility with existing uses shall also be
taken into consideration in connection with new development proposals.” The guiding theme of the
OVOV, “A Valley of Villages”, casts these neighborhood protections aside by requiring increasing
density projects which are entirely inconsistent with the characteristics of surrounding neighborhoods.

The City’s concept of a “Valley of Villages” conveniently avoids discussion on the subject of different
housing types having different public service requirements. For example, persistent crime hotspots in
the Santa Clarita Valley are highly correlated with housing density, e.g., the largest crime problems are
associated with higher density housing near downtown Newhall and in Canyon Country. The OVOV
does not consider or address additional financial and emotional costs which will be imposed upon
existing residents as a consequence of increased crime associated with the OVOV’s high density
housing proposals.

The OVOV undermines existing neighborhood protections from such high density projects. These
protections are inherent in the 1991 General Plan, which many who have since settled into Santa
Clarita relied on when making their decision to move here. Without a showing of benefits to existing
neighborhoods, one can readily conclude that the OVOV is primarily designed to provide developers an
opportunity to further increase their profit opportunities through increased zoning densities. Such
opportunities are properly restricted under the existing General Plan through its embedded protections
provided to residents of Santa Clarita, and these protections must be maintained.

Some basic elements of the OVOV which must be understood to ensure full participation in the OVOV
process were not (and may still not be) clearly communicated to the public. For example, the proposed
zoning designation of the Smiser property located in my neighborhood near Calgrove & Wiley Canyon
was recently (and unknowingly) revised. At the November public workshops which showcased the
draft OVOV, the Smiser property zoning designation was clearly identified as Community Commercial.
A completely new zoning designation for this property, Mixed Use – Neighborhood (MXN), has just
recently been brought to my attention. However, one cannot readily determine that there has been a
new zoning designation by reviewing the revised December 19 Preliminary Land Use map posted for
public review, which is the key document for purposes of OVOV review and understanding. The blue
and white striped color designation assigned to this MXN zoning designation on the map completely
blends in with the blue and white stripe used to assumedly delineate the city boundary which is
adjacent to the Smiser property. No reasonable person could have been expected to learn of this
zoning change through periodic review of this map, yet that is what was expected from those
attempting to participate in the OVOV process. I can only assume that this color scheme selection
was just a coincidence and unintentional. However, it does illustrate one of the many unnecessary
difficulties OVOV participants have had to overcome in order to properly become engaged in the
OVOV process.

Another example of confusion derives directly from the exclusion of a critical clarification in the General
Plan from the OVOV zoning definitions. The General Plan clarifies that appropriate project intensity “is
generally expected to be between the low and mid-point of the allowable floor area ratio (FAR) range”.
Comparisons made by City Staff in documents and at public meetings which suggested that allowable
city development under the General Plan and the OVOV were equivalent did not incorporate the lower
FAR range clarification embedded in the General Plan, and thus overstated allowable development
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under the General Plan. Stated another way, the OVOV will allow for much denser development even
at similar FAR since it no longer requires project intensity to be at the lower end of the allowable FAR
range. Unless the above clarification regarding a lower appropriate project intensity is incorporated into
the OVOV, representations made regarding comparable allowable development under the General
Plan and the OVOV were incorrect because they minimized impacts under the OVOV, and were likely
to have diminished public participation in the OVOV process.

Also, there is language throughout the OVOV which lessens the certainty of limiting future development
to the designated zoning. For example, page I-3 states “all subsequent planning and development
decisions within the Santa Clarita Valley planning area shall be determined to be consistent with these
documents, except as provided herein for any land use applications pending during the plan
preparation and adoption process.” This caveat completely undermines the ability of citizens to fully
appreciate what is capable of being developed in their neighborhoods and other areas where they may
have special concerns and interests, and effectively disengages many from actively participating in the
OVOV process. In addition, this caveat is not consistent with public representations which have made.
Please refer to an October 5, 2008 article in “The Signal” titled, “SCV ponders ‘one vision’ for growth”
which quotes both of you as well as Paul Brotzman. This article includes the following statement:
“Though general plans by definition are general, the state mandated documents must include a map
that describes exactly what type of development can occur on every inch of land.” I do not recall any
clarification or rebuttal to this statement having been made by City or County staff. I also believe many
more residents have read “the Signal” for information on the OVOV than have read through the several
hundred pages of draft OVOV documents. The development flexibility being sought in the OVOV
which I cited above does not comply with this statement. Therefore information provided to the majority
of residents regarding the development flexibility sought within the OVOV is misleading at best. The
City and County cannot assume that residents fully comprehend this development flexibility. Therefore
the OVOV cannot be allowed move forward with this intended flexibility without further public disclosure
and discussion.

The OVOV inadequately addresses how existing deficiencies in City parks and recreation facilities will
be met. The OVOV states, “The Land Use Element is the City’s and County’s long-term blueprint for
development of property to meet Santa Clarita Valley’s future needs for … parks, open
space…including location for future uses within the planning area.” It furthermore states, “The
provision of adequate park space and facilities to serve residents is not only required by State planning
law, but is recognized as necessary to provide for public health and quality of life.” The OVOV further
recognizes that “another issue for park development is distribution of park facilities, as many local parks
are concentrated within master planned communities, and outlying areas have access to fewer local
parks.” The OVOV confirms that the City has a “standard” (the term “requirement” is used in the 1991
General Plan, which I interpret as the true intent) of five acres of park facilities per 1000 residents, and
yet the City currently has “only about 1.5-2 acres of developed parkland per 1000 population”, which is
essentially unchanged from when the General Plan was adopted in 1991. (In fact, as of October 2008
the true ratio is 1.4 acres of parkland per 1000 population as stated by the City of Santa Clarita Parks,
Recreation, and Community Services Commission, which increases the magnitude of the existing
parkland deficiency.) In essence, notwithstanding the claims that significant parkland has been added
since 1991, due to corresponding population growth there has been no significant progress made
towards meeting the parkland “target” in almost two decades. This is especially true in areas which
were identified as being underserved throughout that timeframe, which will have to be met through land
acquisition using “additional funding sources.” This is because the State’s Quimby Act which has been
used to acquire the majority of parkland added since 1991 only provides parkland (and only at an
below “target” three acres per 1000 population) for residents of new developments.

The OVOV ignores the critical additional parkland requirement (per Policy LU 3.4.1) by stating that the
Conservation and Open Space element “will not serve as a park master plan but will instead focus on
broad policy issues relating to park planning.” The OVOV just defers on this issue by identifying as City
Task 8.1, “Complete and adopt a revised Park and Recreation Master Plan for the City by 2009.” This
is unacceptable. The OVOV must fully coordinate with the park master plan on a detailed level; by not
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doing so, the OVOV invites development of remaining open areas which must be preserved for future
parkland to meet the adopted parkland “target.” This need for coordination holds especially true in
areas which have an identified parkland deficiency and minimal remaining acreage which can help
meet that deficiency. In fact, the Final Draft of the Parks, Recreation and Open Space Master Plan
Update states, “Priority should be given to meeting the current (park) acreage deficit of 612 acres.”
However, the OVOV not only lacks any priority with respect to additional parkland in the OVOV, there
are inherent barriers to the creation of additional parkland created by the OVOV.

For example, the Calgrove/Wiley Canyon neighborhood was identified in the existing General Plan as
being “severely underserved” with respect to parks (this neighborhood is similarly identified as having a
“service area gap” in the Final Draft of the Parks, Recreation and Open Space Master Plan Update,
which I take as a euphemism). The only remaining undeveloped land which can be used for a
neighborhood park in the Calgrove/Wiley Canyon area is the Smiser property. However, not only does
the latest OVOV zoning of the Smiser property not include any reference to parkland, it instead
proposes to increase the density allowed for development of that property! By increasing the allowable
build densities on remaining undeveloped property such as Smiser, the OVOV increases the residual
value of properties which are most suitable for helping close the significant gap between target and
actual park acreage. Thus the OVOV will create further barriers to meeting the park master plan
objectives by unnecessarily increasing the future cost of acquiring acreage for parkland. This will
undermine the ability of and likely preclude the City from meet existing, let alone future, parkland needs
under the prescribed “target”.

The environmental aspect of the OVOV addresses climate issues only from a macro perspective; the
issue of microclimate changes which are common with increased “urbanized” development such as
that contemplated by the OVOV is ignored. Microclimate issues must be incorporated into the EIR
study process to provide a complete and proper assessment of potential impacts from the build out
proposed by the OVOV. Also, there is a lack of focus on increased noise associated with increased
urban development, both during and after construction, as proposed in the OVOV. The importance of
this issue cannot be ignored since increased noise pollution has the ability to undermine the tranquility
that residents of Santa Clarita currently appreciate and will continue to expect in the future.

Please feel free to contact me for further clarification on the above.

Sincerely,

Thomas M. Surak
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February 6, 2009 
 
 
 
Paul Brotzman 
Director of Community Development 
City of Santa Clarita 
23920 Valencia Blvd., #300 
Santa Clarita, CA 91355 
 
Subject:  VIA input to the City draft Housing Element and Circulation Element 
 
Dear Mr. Brotzman, 
 
Thank you to you and your City Staff members for calling the meeting with me and 
VIA board member Andy Pattantyus on January 15, 2009, to review the City’s plans 
for complying with SB-2 requirements in the revision of the Housing Element, which 
currently exists in draft versions.  Please send us a copy of the next draft as soon as it 
becomes available.  In this letter, we first summarize the meeting, then we will get into 
the specific things that the business community (represented by VIA) would like to 
see included in the Housing Element and Circulation Element. 
 
Summary of Meeting on Jan 15, 2009. 
 
Attendees from VIA:  Kathy Norris and Andy Pattantyus 
Attendees from the City: Paul Brotzman, Tina Haddad, Jason Killebrew, Lisa 
Webber 
 
Purpose of the meeting:  Review SB-2 Affect on Business Parks 
 
Summary.  SB-2 requires each City and County in California to designate at least 
one zoning code where Homeless Shelters and Transitional Living Centers can 
exist "by-right", which means that Use Permits are not required to set-up an 
operation.  The city of Santa Clarita has decided to handle the requirement by 
creating an "overlay" onto the zoning code "Business Park".  The boundaries of 
the overlay encompass most of the area of the Centre Point Business Park and the 
Valencia Business Park.  The Centre Pointe overlay area encompasses the current 
location of the Winter Shelter on Golden Valley Road.  The City can still 
contractually apply constraints to any homeless shelter operation, regulating such 
parameters as the number of beds, operating hours, parking, etc. 
 
Other.  While we had everybody in the room, VIA made its interests known to 
the City re: Housing and Transportation 



VALLEY INDUSTRIAL ASSOCIATION OF SANTA CLARITA 
A California Non-Profit Corporation 
(I.R.C. §501(c)(6)) • Tax Identification No. 95-3996296 
 
 

Valley Industrial Association, 25709 Rye Canyon Road, Ste 105, Valencia, CA 91355 
Phone  661-294-8088  /  FAX  661-294-8188  /  www.via.org 

President and CEO 
Kathy Norris 

 
 
Board of Directors 
 
Chairman 

Randy Moberg 
Vice Chair Education 

Julie Weith 
Vice Chair Advocacy 

Andy Pattantyus 
Vice Chair Member Relations 

Calvin Hedman 
Vice Chair Marketing 

Peter Goossens 
Secretary 

Jenny Ketchepaw 
Treasurer 

Andrea McAfee 
 
Board Members 

Lois Bauccio 
James Davis 
Anna Frutos-Sanchez 
Dr. Bruce Getzan 
Dan Goetz 
Bill Kennedy 
Connie Worden-Roberts  
Stella Pilarski 
Bruce Radi 
Jeff Solomon 
Christine Van Scoy 

 
 
 

 
Housing.  First we talked about the Housing Element.  The City says that it will 
make available sufficient land to build 4,000 low and very low income housing by 
2014 at a density of 30 units per acre. The City cautioned that the City is required 
only to make the land available, but not to assure that the units get built.  That is a 
"free market" issue.  The City said the main problem is the lack of rentals.  While 
nationally, the ownership to rental ratio is 65 / 35, in Santa Clarita Valley it is 80 / 
20.  The community shows a strong bias against rentals, because of the public’s 
perception that crime and trouble is associated with rental developments. 
 
Transportation.  Next we talked about the Circulation Element.  VIA talked 
about the need for more trains and more buses that start earlier in the day and 
leave later at night.  The City responded by saying the issue is money.  Trains and 
buses are subsidized, meaning that the fare does not cover the cost of operation. 
Thus, funding is needed.  Santa Clarita is a part of the North LA Transportation 
Corridor.  Thus, on every transportation project, we compete with the City of LA.  
We need to more actively lobby and more actively measure the needs.  The City 
mentioned that lobbyist Arthur Sohikian is actively lobbying on behalf of the 
North LA County Transportation Corridor. 
 
VIA indicated to the City that VIA expects the City to take a leadership position 
in solving these problems, which means doing more than the minimum required 
by law. 
 
Housing Element Compliance with SB-2 
As stated in the summary of the meeting, the primary purpose of the meeting was for 
the City to review with VIA the method of compliance to the state law SB-2, which 
requires that the City designate at least one zoning code where homeless shelters and 
transitional living centers can locate “by-right”, without any use permits.  As we 
understand it, the City intends to comply with the requirements by designating an 
“overlay” onto the zoning code Business Park (BP) which encompasses most of the 
Centre Pointe business park and the Valencia Industrial Park on the Northwest part of 
town.  Impact on the community will be mitigated by City processes for review and 
community comment, as with any other development.  We also understand that 
transitional housing and permanent supportive housing will be allowed in the zoning 
code “Residential”. 
 
The Valley Industrial Association supports this proposal. 
 
 
 
 
 
 



VALLEY INDUSTRIAL ASSOCIATION OF SANTA CLARITA 
A California Non-Profit Corporation 
(I.R.C. §501(c)(6)) • Tax Identification No. 95-3996296 
 
 

Valley Industrial Association, 25709 Rye Canyon Road, Ste 105, Valencia, CA 91355 
Phone  661-294-8088  /  FAX  661-294-8188  /  www.via.org 

President and CEO 
Kathy Norris 

 
 
Board of Directors 
 
Chairman 

Randy Moberg 
Vice Chair Education 

Julie Weith 
Vice Chair Advocacy 

Andy Pattantyus 
Vice Chair Member Relations 

Calvin Hedman 
Vice Chair Marketing 

Peter Goossens 
Secretary 

Jenny Ketchepaw 
Treasurer 

Andrea McAfee 
 
Board Members 

Lois Bauccio 
James Davis 
Anna Frutos-Sanchez 
Dr. Bruce Getzan 
Dan Goetz 
Bill Kennedy 
Connie Worden-Roberts  
Stella Pilarski 
Bruce Radi 
Jeff Solomon 
Christine Van Scoy 

 
 
 

Housing Element and Workforce Housing 
The Valley Industrial Association is a business organization, and, as such, it is our 
mission to support business and industry in the Santa Clarita Valley.  VIA believes 
that in order for a city to be vibrant and successful, we not only need a variety of 
workers at all levels, but we need varied housing availability to support those workers 
and their families.  This must be incorporated as a part of the City’s general plan and 
housing element. 
 
The Valley Industrial Association has been researching and advocating the subject of 
Workforce Housing for several years.  We have conducted several forums, including a 
symposium and a panel discussion.  We have also surveyed many of our member 
companies to identify the issues.  We believe the issue can be best summarized as 
follows:  A large number of hourly and salaried workers, such as factory workers, 
teachers, EMT, firemen, policemen and other essential service workers, who work 
in Santa Clarita cannot afford to live in Santa Clarita.  We are talking about workers 
who earn between $30K and $60K per year.  This results in a reliance on a non-local 
workforce that creates a number of challenges for our employers, including: high 
worker turnover, loss of workdays during a disaster (when freeways are shut-down), 
long and costly commutes for the lower tier of wage earners, and an inadequate labor 
pool to draw from when trying to fill job openings. 
 
In this context, VIA has reviewed the November 20, 2008 draft of the Housing 
element.  VIA understands that there is a newer draft that will be available in January 
or February, but we worked with the version available to us. 
 
VIA’s assessment is that the November 20, 2008 draft of the City of Santa Clarita 
housing element is minimally compliant with the state requirements, and on many 
issues does not meet the needs of the businesses represented by VIA. 
 
The biggest deficiency is in the area of Work Force housing, which encompasses Low 
Income and Very Low Income.  The current draft of the Housing Element lumps Low 
Income and Very Low Income housing together into one category.  These categories 
are very distinctly different, and should be kept in two separated categories.  The draft 
Housing Element says that against a need of 1,256 units of Very Low Income housing, 
only 20 were constructed?  Why?  How will the City assure that this same pattern does 
not repeat in the next 7 years?  VIA understands that sufficient zoning will be 
designated to meet the need.  But what if the free market does not fill the need?  What 
pro-active steps will the City take to assure that the much needed housing gets built? 
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Circulation Element and Transportation 
VIA commends the City of Santa Clarita for doing an excellent job with Santa Clarita 
Transit, with MetroLink, with the Cross Valley connector, with Traffic Flow 
upgrades, and with repaving of major arteries within the industrial parks (ex: Rye 
Canyon Rd. repaving.).  In spite of this excellence, there are some transportation needs 
that are not being met, and VIA would like to call the City’s attention to these matters. 
 
Ultimately, the business community in Santa Clarita needs easy access to a large and 
stable labor pool.  Ideally, the workers should be able to live in the same community 
where they work, without long and expensive commutes.  The members of VIA 
understand that any solution based on development and construction of housing will 
be at least a decade away, considering the pace of development and community input.  
Thus, VIA sees improved transportation as the interim method of assuring a stable and 
readily available workforce. 
 
More could be done in the Section “Travel Demand Management”.  This section is 
vague and lacking in specific measures that the City could initiate, with co-operation 
and support from manufacturing employers and members of VIA.  For example, one 
of the VIA manufacturing employers offered an incentive for workers to take the train 
from Palmdale and Lancaster to Santa Clarita.  Only 4 out of hundreds of eligible 
workers took advantage of the incentive?  Why?  The City should investigate and find 
out.  VIA has conducted some informal inquiries to learn about the issue.  The trains 
do not leave early enough and late enough between Palmdale/Lancaster and Santa 
Clarita to even support a single shift with overtime (a ten or 11 hour workday).  Thus, 
workers would have to sacrifice available working hours in order to take the train 
(using the incentive).  Thus, they do not take the train. 
 
VIA has responded to gaps in available public transportation by educating its members 
about the availability of van pools, and has promoted the use of several available 
services.  The van pools can be contracted either by the employers, or by the workers 
directly independently of the employers.  Through discussions with its members, VIA 
has found out that van pools and transportation incentives are extremely price 
sensitive, with as little as $5 to $10 per week being the difference between 
participation and non-participation.  How many van pools are in operation to support 
Santa Clarita businesses?  The City should know this, and should see van pools as an 
indicator of gaps in public transportation. 
 
Transit Corridors.  Missing in the Circulation Element is any discussion about the  
establishment of high density transportation corridors in the master plan that are 
specifically located in proximity to the zones and parcels designated as “high density” 
to encourage the development of transit oriented housing that is specifically well 
suited to the needs of the Santa Clarita hourly workforce. 
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Hours of Operation.  Section O. Summary of Circulation Needs.  This section does not 
address the needs of the membership of VIA to get hourly workers from Palmdale / 
Lancaster / Pacoima / Santa Paula to Santa Clarita in the morning, and back at night.  
Also, the element does not support the transportation needs of manufacturers that 
would like to expand the use of their capitally intensive facilities to a two shift 
operation.  Two shift operations would require trains and buses that leave outlying 
areas between 4:00 and 5:30 in the morning, and between noon and two in the 
afternoon, and returning in the late afternoon (after first shift) and returning after mid-
night (after second shift). 
 
Compliance with SB-375 “Anti-Sprawl” Bill 
The current drafts of the Housing Element and Circulation Element do not address the 
requirements of SB-375.  VIA strongly advocates that the drafts of these elements be  
 
upgraded to address the requirements of SB-375 in the current revisions.  Otherwise, 
both elements will have to be reviewed and upgraded again within 2 years to comply 
with SB-375.  The basic principle of “anti-sprawl” is that workers should live in the 
same community where they work, resulting in a short reasonable commute that is 
energy efficient and reduces greenhouse gas emissions. 
 
Both the Housing Element and the Circulation Element do not address the following 
question:  How many hourly workers in Santa Clarita do not live in Santa Clarita?  
Is it 10,000?  20,000?  How do the people who work in Santa Clarita, but live far away 
(Palmdale, Lancaster, Santa Paula, Frazier Park, Pacoima), get to work?  When fully 
built out, the Industrial Parks in Santa Clarita will employ about 80,000 people.  Will 
half of these workers face a 40 mile each way commute every day? 
 
The Housing Element is completely devoid of any study or survey that quantifies the 
number of people who work in Santa Clarita, but do not live in Santa Clarita.  During 
the public review and community input session in August of 2008 at the Newhall 
Community Center, VIA requested that the City take steps to quantify the number of 
people who work in Santa Clarita, but cannot afford to live in Santa Clarita.  So far, 
there is no evidence that the City has attempted to quantify this very important 
number.  As one example, Princess Cruises employs 2,000 people in Santa Clarita.  Of 
these workers, 1,200 live in Santa Clarita, and 800 do not. 
 
The Circulation Element does not address the subject of making provision for low 
income workers to live close to their workplaces, along high density transportation 
corridors such as trains, trolleys, and major bus routes.  How long does it take for an 
hourly worker to get to work by bus and/or train?  How many bus transfers are 
required?  How much does it cost per month?  How does that cost compare to car 
pooling and van pooling? 
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Leadership 
VIA would like the City of Santa Clarita to join VIA in taking a leadership position in 
the Housing Element and Circulation Element, by planning for the community’s real 
needs, rather than what is minimally required by state law.  The Industrial Community 
in Santa Clarita, represented by VIA, has real needs that are currently not being met in 
the planning and development processes.  These needs are approximately summarized 
in this letter. 
 
VIA would like to challenge the City of Santa Clarita to do the following: 
1. While VIA admires the City’s plan to comply with SB 2, we feel merely 

complying with minimum requirements isn’t enough for such a forward thinking 
city like ours.  We’re so much better than that!  Let’s improve on the basics. 

2. Help draft Housing and Circulation Elements that meet the needs of the business 
community and the hourly workers that work in Santa Clarita. 

3. We need a more granular approach to housing.  We need to make sure diverse 
housing across many spectrums of need is included.  Each level must be clearly 
defined (low income and very low income should not be combined into a single 
level).  A more granular approach is needed.  The plan must be very specific.  
Where are single starting teachers going to live?  Where are other public service 
employees like EMT, firemen, policemen going to live?  Where is a newly 
graduated engineer going to live?  How will the City assure that 4,000 units of low 
income and very low income housing are built?  Simply stating that “the free 
market will take care of it” is not an answer.  As well, we (the City and the 
business community) have the social responsibility to educate people about 
purchasing, the lending processes, and how to succeed financially. 

4. The planning (for assuring that workers are available) needs to go beyond housing 
and should incorporate transportation and mobility (circulation elements).  
Currently, the Housing and Circulation Elements try to answer the question: 
“Where do the residents of Santa Clarita work, and how do they get to work?”  
Now, in the new revisions, we must also answer the question: “Where do the 
workers of Santa Clarita live, and how will they get to work?” 

5. Where will the high density housing be built?  Special consideration should be 
given to locating the housing near transportation hubs, or locating transportation 
hubs near the housing.  Residents will need effective and reasonable transportation 
choices to get to the workplace. 

6. The plan should be very specific about how properties/projects will be acquired 
and how the housing will be offered.  Who will build it?  Who will interview the 
applicants?  If the free market does not respond (perhaps because they view the 
environment as “hostile”) then what action will the City take to assure that there 
are bidders for the desired projects? 

7. Will the City of Santa Clarita commit funds and/or land to Work Force housing?  
If so, how much? 
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VIA will be happy to work with the City to assure that the needs of the industrial 
business community are met. 
 
Please note that the content of this letter is approved by the board of VIA, and thus 
represents the needs of the industrial business community represented by VIA. 
 
 
Sincerely, 
 

Kathy Norris 
 
Kathy Norris 
President and CEO 
 
cc:   Tina Haddad  
 Jason Killebrew 
 Lisa Webber 
 Andy Pattantyus 
 Randy Moberg  
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1.0 INTRODUCTION 
 

 This report presents the results of a traffic study carried out for One Valley One Vision (OVOV).  

OVOV is a joint effort between the County of Los Angeles, the City of Santa Clarita, and Santa Clarita 

Valley residents and businesses to create a single vision and guidelines for the future growth of the Santa 

Clarita Valley and the preservation of natural resources.  This traffic study presents information for the 

City of Santa Clarita General Plan Update and the Santa Clarita Valley Area Plan Update for the County 

of Los Angeles.  More specifically, it contains existing and future traffic information that provides 

resource material that can assist the City and County in updating their Circulation Elements, and serves as 

a technical resource document for the Environmental Impact Reports being prepared by both the City and 

the County. 

 

1.1 BACKGROUND 

 

 This traffic study was carried out to achieve three primary objectives: 

 

1. Update the City’s traffic forecasting model with current land use planning estimates 

2. Prepare long-range traffic forecasts 

3. Evaluate the proposed Land Use and Circulation Elements and propose potential changes to 

the arterial roadway component 

 

 The technical analysis results presented here pertain to the arterial roadway component of the 

City and County Circulation Elements.  Existing conditions are compared with the anticipated growth in 

traffic on the City and County street system, and recommendations are made with respect to an updated 

arterial roadway component.  A comparison is also made between long-range traffic forecasts based on 

the current City General Plan/County Area Plan and conditions based on the proposed OVOV Plan. 

 

 The area addressed in this traffic study includes the City, its sphere of influence, and 

unincorporated Los Angeles County areas.  All three areas comprise what is referred to as the OVOV 

area, which is illustrated in Figure 1-1.   
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To derive traffic forecasts, use is made of the Santa Clarita Valley Consolidated Traffic Model 

(SCVCTM).  This traffic model produces peak hour and average daily traffic (ADT) forecasts for the 

OVOV area roadway system.  Buildout land use data from the proposed City General Plan/County Area 

Plan Land Use Elements has been used as the basis for the traffic forecasts, thereby showing future 

circulation system needs in relation to future land use projections. 

 

 Part of this work effort involved updating the traffic model originally developed in 1994 (see 

discussion on SCVCTM in Chapter 2.0) with the land use data noted above.  A major update was 

previously carried out in 2004 and periodic refinements were subsequently made up until this update. 

 

1.2 PERFORMANCE CRITERIA 

 

To evaluate the roadway system in relation to future land use in the OVOV area, use is made of 

performance criteria.  These criteria include “performance standards” and “thresholds of significance.”  

The latter are used for identifying individual land development project impacts in an EIR context, and 

while not specifically applied in a planning study of this type, they are given here for informational 

purposes.  The performance standards form part of City and County Policy (e.g., in the City’s Circulation 

Element and in the County Congestion Management Program) and represent desired operating conditions 

for the OVOV roadway system. For a Circulation Element to be in “balance” with the Land Use Element 

of the General Plan, the circulation system must achieve the performance standard criteria.   

 

The performance criteria used here are based on two primary measures.  The first is “capacity”, 

which establishes the vehicle carrying ability of a roadway, and the second is “volume.”  The volume 

measure is either a traffic count (in the case of existing volumes) or a forecast for a future point in time.  

The ratio between the volume and the capacity gives a volume/capacity (V/C) ratio and based on that V/C 

ratio, a corresponding level of service (LOS) is defined.  Traffic LOS is designated A through F with LOS 

A representing free flow conditions and LOS F representing severe traffic congestion.  Traffic flow 

quality for each LOS is provided in Table 1-1 based on descriptions for arterial roadways as contained in 

the 2000 Highway Capacity Manual (HCM 2000). 

 

The performance criteria are separated according to two components of the circulation system; 

arterial roadways and freeway segments.  ADT data as well as peak hour data is used in both cases to 

establish V/C and LOS measures and to define the performance criteria.  The following sections outline 

the criteria for each of the two components. 
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Table 1-1:  Level of Service Descriptions for Urban Streets 
 

Level of 
Service Example Flow Conditions 

Percent of 
free flow 

speeds (FFS) 

A  

LOS “A” describes primarily free-flow operations at 
average travel speeds, usually about 90 percent of the 
FFS for the given street class.  Vehicles are completely 
unimpeded in their ability to maneuver within the 
traffic stream. Control delay at signalized intersections 
is normal.. 

90 

B 
 

LOS “B” describes reasonably unimpeded operations 
at average travel speeds, usually about 70 percent of 
the FFS for the street class.  Vehicles are completely 
unimpeded in their ability to maneuver with the traffic 
stream.  Control delay at signalized intersections is 
minimal. 

70 

C 
 

LOS “C” describes stable operations; however, ability 
to maneuver and change lanes in midblock locations 
may be more restricted that at LOS “B,” and longer 
queues, adverse signal coordination, or both may 
contribute to lower average travel speeds of about 50 
percent of the FFS for the street class. 

50 

D 
 

LOS “D” borders on a range in which small increases 
in flow may cause substantial increases in delay and 
decreases in travel speed.  LOS “D” may be due to 
adverse signal progression, inappropriate signal 
timing, high volumes, or a combination of these 
factors.  Average travel speeds are about 40 percent of 
FFS. 

40 

E 

 

LOS “E” is characterized by significant delays and 
average travel speeds of 33 percent or less of the FFS.  
Such operations are caused by a combination of 
adverse progression, high signal density, high 
volumes, extensive delays at critical intersections, and 
inappropriate signal timing. 

33 

F 

 

LOS “F” is characterized by urban street flow at 
extremely low speeds, typically one-third to one-fourth 
of the FFS.  Intersection congestion is likely at critical 
signalized locations, with high delays, high volumes, 
and extensive queuing. 

25 

Source:  Highway Capacity Manual 2000, Transportation Research Board, National Research Council 
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1.2.1  Arterial Streets and Intersections 
 

Arterial roadway segments are evaluated using a generalized average daily traffic (ADT) capacity 

as summarized in Table 1-2.  They are based on the type of roadway as classified in the City General 

Plan/County Area Plan Circulation Elements.  It can be noted that these ADT capacity values are suitable 

for planning purposes, but they are not intended as precise measures of capacity.  The ultimate capacity of 

a roadway is based upon a number of factors including the relationships between peak hour and daily 

traffic volumes, the roadway design features (allowing parking, driveway access and cross streets, the 

intersection geometrics, etc.), the amount of traffic crossing the roadway or turning onto or off of the 

roadway at intersecting roadways, and the actual turn movements at an intersection. 

 

Table 1-2:  Daily Roadway Capacity Values 
 

General Plan Designation Lanes Ultimate Capacity (Level of Service “E”)1 

8 72,000 Major Arterial Highway 6 54,000 
Secondary Arterial Highway 4 36,000 
Limited Secondary Arterial Highway 2 18,000 
Collector2 2 15,000 
 
1The ultimate capacity value is an estimate of the physical limit of daily traffic flows (level of service 
“E”) based upon typical suburban peak hour characteristics.  This value can vary significantly 
depending upon volume demand characteristics (amount of off-peak travel and duration of peak 
periods) as well as roadway design features (access, spacing, intersection geometrics, etc.). 
2Collector roadways are not identified in the City/County Circulation Elements but are included in the 
traffic analysis on a limited basis. 

 

 

Although level of service is an important factor in transportation planning, it is not the only or 

even the most important criterion used in all cases.  Depending on the area being planned, other factors 

may be considered as having priority over expedited movement of vehicles.  For example, in some 

commercial areas, high-speed vehicle movements could be detrimental to the desired character of 

development.  In all portions of the OVOV planning area, traffic level of service must be weighed against 

other community priorities such as quality of life and environmental resource protection, in order to 

achieve a balanced approach to transportation and land use planning. 

 

The County General Plan does not specify an acceptable LOS for the purpose of long-range 

planning, however in conformance with the Los Angeles County Congestion Management Program (LA 

CMP), the maximum acceptable level of service on arterial roads (i.e., major, secondary, and limited 

secondary highways) within the OVOV planning area is LOS E. The City strives to achieve LOS D or 
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better on arterial roads to the extent feasible given right-of-way and physical constraints, while 

recognizing that in higher density urban areas there is generally a tradeoff between vehicle LOS and other 

factors such as pedestrian mobility, and that LOS E is acceptable in those types of urban settings.  In 

residential neighborhoods, vehicular LOS is less important than other factors, such as traffic volumes and 

speeds. 

 

Table 1-3 summarizes the V/C ranges that correspond to LOS “A” through “F” for arterial roads 

and intersections as used by the City and the County.   

 
Table 1-3:  LOS Criteria for Arterials 
 

LOS Roadway V/C & Intersection ICU Ranges 
A 0.00 – 0.60 
B 0.61 – 0.70 
C 0.71 – 0.80 
D 0.81 – 0.90 
E 0.91 – 1.00 
F Above 1.00 

Source: Congestion Management Program of Los Angeles County 
 

Both the V/C ratio and the LOS are used in determining impact significance.  As noted above, 

certain LOS values are deemed unacceptable, and increases in the V/C ratio which cause or contribute to 

the LOS being unacceptable are defined as a significant impact. 

 

In establishing V/C based performance criteria, there are certain items that need to be addressed 

to obtain suitable V/C estimates and relate them to LOS.  For instance, while average daily traffic (ADT) 

is a useful measure to show general levels of traffic on a facility and to provide data for other related 

aspects such as noise and air quality, highway congestion is largely a peak hour or peak period 

occurrence.  Because of this, ADT is not used here as the sole basis for capacity evaluation, but instead 

this evaluation also evaluates those parts of the day when such congestion can occur, specifically the a.m. 

and p.m. peak hours. 

 

Levels of service for arterial roadway intersections are determined based on operating conditions 

during the a.m. and p.m. peak hours.  The intersection capacity utilization (ICU) methodology is applied, 

providing a planning level basis for determining V/C and LOS. This methodology sums the V/C ratios for 

the critical movements of an intersection and is the preferred intersection analysis procedure of the City of 

Santa Clarita and the County of Los Angeles. The ICU calculation methodology is summarized in Table 

1-4.   
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Table 1-4:  Arterial Intersection ICU Methodology 
 

 
City of Santa Clarita ICU Calculation Methodology  
 
Level of service to be based on peak hour intersection capacity utilization (ICU) values calculated using the 
following assumptions: 
 
Saturation Flow Rates:  1,750 vehicles/hour/lane for all lanes 
 
Clearance Interval: .10 
 
 
County of Los Angeles ICU Calculation Methodology  
 
Level of service to be based on peak hour intersection capacity utilization (ICU) values calculated using the 
following assumptions: 
 
Saturation Flow Rates:  1,600 vehicles/hour/lane for through lanes, right-turn lanes, and single left-turn lanes 
   2,880 vehicles/hour/lane for dual left-turn lanes (total of both lanes) 
 
Clearance Interval: .10 
 

 

 

1.2.2 Freeway Segments 
 

Table 1-5 summarizes the V/C ranges that correspond to LOS “A” through “F” for general 

freeway segments.  The V/C ranges listed for freeway segments are based on the V/C and LOS 

relationships specified in the 2000 Highway Capacity Manual (see Reference 1 in Section 1.5 and 

referred to as “HCM 2000” in this report) for basic freeway sections with free-flow speeds of 105 

kilometers per hour (65 miles per hour), and are specified by the County’s Congestion Management 

Program (CMP) for the evaluation of CMP freeway monitoring stations. 

 
Table 1-5:  LOS Criteria for Basic Freeway Segments 
 

LOS Freeway Segment Volume Density Ranges Freeway Segment V/C Ranges 
A 0.0 – 11.0 0.00 – 0.30 
B 11.1 – 18.0 0.31 – 0.50 
C 18.1 – 26.0 0.51 – 0.71 
D 26.1 – 35.0 0.72 – 0.89 
E 35.1 – 45.0 0.90 – 1.00 
F Above 45.0 Above 1.00 

Sources: HCM 2000 
 Congestion Management Program of Los Angeles County 
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1.3 INFORMATION IN THIS REPORT 

 

The information presented in this report is arranged as follows: 

 

Chapter 1.0 Introduction – background and scope plus a description of the performance 

criteria used in the traffic analysis. 

 

Chapter 2.0 Transportation Setting – describes existing conditions with respect to circulation, 

and future growth forecasts. 

 

Chapter 3.0 Arterial Roadways – presents the proposed roadway component of the City and 

County Circulation Elements. 

 

Chapter 4.0 Traffic Analysis – discusses future traffic volumes and levels of service, and 

shows the improvements needed to implement the proposed roadway plan. 

 

Technical appendices contain tabular data as appropriate, and traffic model data can be found in 

the previously referenced traffic model report and technical notebook. 

 

1.4 DEFINITIONS 

 

Certain terms used throughout this report are defined below to clarify their intended meaning: 

 

ADT Average Daily Traffic.  Generally used to measure the total two-directional 

traffic volumes passing a given point on a roadway. 

 

DU Dwelling Unit.  Used in quantifying residential land use. 

 

ICU Intersection Capacity Utilization.  A measure of the volume to capacity ratio for 

an intersection.  Typically used to determine the peak hour level of service for a 

given set of intersection volumes. 

 

LOS Level of Service.  A scale used to evaluate circulation system performance based 
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on intersection ICU values or volume/capacity ratios of arterial segments. 

 

Peak Hour This refers to the hour during the a.m. peak period (typically 7 a.m. - 9 a.m.) or 

the p.m. peak period (typically 3 p.m. - 6 p.m.) in which the greatest number of 

vehicle trips are generated by a given land use or are traveling on a given 

roadway. 

 

Tripend A trip generation measure which represents the total trips entering and leaving a 

location. 

 

TSF Thousand Square Feet.  Used in quantifying non-residential land uses, and refers 

to building floor area. 

 

V/C Volume to Capacity Ratio.  This is typically used to describe the percentage of 

capacity utilized by existing or projected traffic on a segment of an arterial or 

intersection. 

 

VPD Vehicles Per Day.  Similar to ADT, but more typically applied to trip generation 

(i.e., the amount of traffic generated by a given amount of land use). 

 

VPH Vehicles Per Hour.  Used for roadway volumes (counts or forecasts) and trip 

generation estimates.  Measures the number of vehicles in a one-hour period, 

typically the a.m. or p.m. peak hour. 

 

CMP Congestion Management Program. A state mandated program administered by 

the Los Angeles County Metropolitan Transportation Authority (MTA) that 

provides a mechanism for coordinating land use and development decisions. 
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2.0 TRANSPORTATION SETTING 
 

This chapter discusses the transportation setting for the Santa Clarita Valley roadway system.  

Existing conditions are described including traffic volumes on the City and County street system and 

levels of service (LOS) for those same street system segments and for key intersections.  Information on 

future land use and the corresponding increase in study area trip generation is also given and discussed in 

relation to its growth implications. 

 

2.1 EXISTING ROADWAYS 

 

The existing roadway system within the OVOV planning area is illustrated in Figure 2-1.  Shown 

here is the number of lanes (midblock) on individual segments of the valley-wide roadway system.   

 

The primary regional roadway components serving the Santa Clarita Valley are the I-5 and SR-14 

freeways, passing through the Valley from north to south, and the SR-126 highway, which connects the 

Santa Clarita Valley to Ventura County.  The I-5 freeway is listed as a “high priority corridor” on the 

National Highway System (NHS).  The I-5 and the SR-14 freeways are part of the Surface Transportation 

Assistance Act (STAA) national truck network, and the SR-126 highway is a designated terminal access 

route for the STAA national truck network.  18 interchanges, 10 on I-5 and eight on SR-14, serve the 

Valley.  The 10 interchanges on the I-5 are located at Sloan Canyon Road/Lake Hughes Road, Parker 

Road/Ridge Route Road, Hasley Canyon Road, SR-126/Newhall Ranch Road, Rye Canyon (at The Old 

Road), Magic Mountain Parkway, Valencia Boulevard, Stevenson Ranch Parkway/McBean Parkway, 

Pico Canyon Road/Lyons Avenue, and Calgrove Boulevard.  The eight interchanges on the SR-14 are 

located at Agua Dulce Canyon Road, Soledad Canyon Road, Sand Canyon Road, Sierra Highway, Via 

Princessa, Golden Valley Road, Placerita Canyon Road, and San Fernando Road. 

 

Several major north-south arterials run through the Valley. Newhall Avenue/Railroad 

Avenue/Bouquet Canyon Road originates at the southern part of the SR-14 freeway, traverses the Valley, 

and terminates at Elizabeth Lake Road, just west of Palmdale, and well north of the OVOV boundaries.  

The roadway varies in width from two to eight lanes.  Stevenson Ranch Road/McBean Parkway 

originates at Pico Canyon Road, traverses the City, and terminates at Copper Hill Drive.  The roadway 

varies in width from four to eight lanes.  Whites Canyon Road originates at Via Princessa and terminates 

at Bouquet Canyon Road.  The roadway varies in width from four to six lanes.  The Old Road originates  
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near the SR-14/I-5 interchange and traverses the entire west side of the Valley, terminating north of Lake 

Hughes Road.  The roadway varies in width from two to six lanes.  Golden Valley Road originates just 

south of the SR-14 freeway, traverses the middle portion of the Valley, and terminates at a grade 

separated crossing of Soledad Canyon Road.  Sierra Highway originates near the SR-14/I-5 interchange, 

traverses the Valley on the east side, and terminates at Angeles Forest Highway just north of the Angeles 

National Forest and well north-east of the OVOV boundaries.  Sierra Highway varies between two to six 

lanes. 

 

Several east-west arterials serve the Valley and provide access to the I-5 and SR-14 freeways.  

Many of these arterials are incomplete and provide access to only portions of the Valley.  To the north is 

Rye Canyon Road/Copper Hill Drive with four to eight lanes throughout and a half interchange at the I-5 

freeway.  The next arterial to the south is SR-126/Newhall Ranch Road, which varies from four to eight 

lanes throughout and also provides an interchange to the I-5 freeway.   Magic Mountain Parkway 

originates just west of the I-5 freeway and terminates at Railroad Avenue.  The main east-west arterial is 

further to the south and exists as both Valencia Boulevard and Soledad Canyon Road, which varies from 

two to seven lanes throughout.  Valencia Boulevard originates just west of the I-5 freeway, is renamed to 

Soledad Canyon Road at the Bouquet Canyon Road intersection, and terminates to the east of the SR-14 

freeway near the Acton Canyon area and well east of the OVOV boundaries.  This roadway features 

interchanges with the I-5 freeway as well as the SR-14 freeway.  The  final east-west arterial is Pico 

Canyon Road/Lyons Avenue, which varies from two to six lanes.  This stretch of roadway is relatively 

short, starting west of Stevenson Ranch Parkway in the Santa Susana Mountains and terminating at 

Railroad Avenue.  It also provides an interchange with the I-5 freeway. 

 

The Cross Valley Connector is a primarily east-west roadway formed by the combination of 

Newhall Ranch Road and Golden Valley Road.  As Newhall Ranch Road, the Cross Valley Connector 

originates at the SR-126/I-5 interchange and continues east to a terminus east of Bouquet Canyon Road 

near the Santa Clara River.  A future extension of Golden Valley Road will cross the Santa Clara River 

and connect to Newhall Ranch Road, resulting in a continuous roadway between SR-126 and the SR-14 

freeway. 

 

Within the Santa Clarita Valley, connectivity of the street network is interrupted by topographic 

constraints, including rolling terrain, canyons, and the Santa Clara River.  In addition, the prevalent 

subdivision pattern comprised of local cul-de-sac streets with limited connectivity, acts to funnel all 

traffic onto collector and arterial streets.  As a result, regional traffic is concentrated on a limited number 
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of arterial streets.  Projects such as completion of the Cross-Valley Connector, the Via Princessa gap 

closure, and plans to create a new north-south connection through the center of the Valley (Santa Clarita 

Parkway), are examples of projects intended to increase connectivity.   

 

2.1.1 Existing Traffic Volumes 

 

Figure 2-2 shows the study area roadway segments included in this evaluation, which includes all 

roadway segments identified in the Highway Plan (see discussion in Chapter 3.0) and select collector 

streets.  This analysis also includes key intersections of Highway Plan roadways, which are considered 

the principal intersections within the Santa Clarita Valley.  As such, these principal intersections are 

required to accommodate significant volumes of traffic and are critical to vehicle mobility within the 

Santa Clarita Valley.  Figure 2-3 shows the principal intersections included in this evaluation.   

 

Existing average daily traffic (ADT) volumes on the study area street system are illustrated in 

Figure 2-4. These counts were collected at various times between 2005 to 2008 by the Traffic and 

Transportation Planning Division of the Department of Public Works of the City of Santa Clarita, by the 

Traffic and Lighting division of the County of Los Angeles Department of Public works, and by various 

development projects as part of their entitlement process.  These counts provide a representative sample 

of existing traffic conditions throughout the Valley. 

 

Illustrations of peak hour turning movement volumes for each principal intersection can be found 

in Figure 2-5 for the a.m. peak hour and in Figure 2-6 for the p.m. peak hour.  As with the ADT counts, 

the peak hour counts were collected at various times between 2005 and 2008 and provide a representative 

sample of existing traffic conditions throughout the Valley. 

 

2.1.2 Existing Levels of Service 

 

 As discussed in the performance criteria section of Chapter 1.0, LOS is based on two primary 

measures.  The first is “capacity” which establishes the vehicle carrying ability of a roadway and the 

second is “volume.”  The volume measure is either a traffic count (in the case of existing volumes) or a 

forecast for a future point in time.  The ratio between the volume and the capacity gives a 

volume/capacity (V/C) ratio and based on that V/C ratio, a corresponding LOS is defined.   
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 Table 2-1 lists the existing ADT volumes and corresponding LOS and V/C values.  As can be 

seen here, four roadway segments do not meet the performance standard of LOS “E” or better: 

 

• Lyons Avenue between Orchard Village Road and Newhall Avenue (#92) 
• Newhall Avenue between Lyons Avenue and Main Street (#131) 
• Soledad Canyon Road between of Bouquet Canyon Road and Commuter Way (#211) 
• Whites Canyon Road between Soledad Canyon Road and Pleasantdale Street (#288) 
 

 
The results of the ICU LOS analyses for study area principal intersections are shown in Table 2-2 

(detailed ICU worksheets are provided in Appendix A).  The table shows that most intersections currently 

operate at LOS D or better, however the intersection of Bouquet Canyon Road at Soledad Canyon Road 

(in the City of Santa Clarita) currently operates with an ICU of .91, which is LOS E. 

 

2.2 FUTURE TRAFFIC GROWTH 

 

Existing and future land use data formed the basis for preparing the future traffic volumes used in 

this traffic study.  Future land uses tabulated by traffic analysis zone (TAZ) were provided by City staff 

and were derived by quantifying the data outlined in the proposed OVOV Land Use Element.  Existing 

land use tabulated by TAZ was prepared as part of a comprehensive update and recalibration of the Santa 

Clarita Valley Consolidated Traffic Model (SCVCTM) undertaken in 2004 (see Reference 3 in Section 

1.5).  Data was provided for the entire OVOV area, which includes the City of Santa Clarita, its sphere of 

influence, and portions of unincorporated Los Angeles County.  A comparison of 2004 to the proposed 

OVOV Buildout land use by TAZ is provided in Appendix B, and a comparison of the current City 

General Plan/County Area Plan Buildout land use to the proposed OVOV Buildout land use by TAZ is 

also provided in Appendix B.  

 

The amount of traffic generated by a certain type of land use is estimated by applying a 

representative trip generation rate to the amount of land use in the area under consideration.  The 

SCVCTM uses a predefined set of trip generation rates calibrated specifically to local conditions to 

calculate both peak hour and ADT trips by land use.  A detailed listing of trip rates and the corresponding 

trip generation by TAZ is provided in Appendix D. 
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Table 2-2:  ICU and LOS Summary - Existing Conditions 
 

 AM Peak Hour PM Peak Hour Count 
Intersection ICU LOS ICU LOS Year 
1. The Old Road & Rye Canyon .58 A .69 B 2008 
2. The Old Road & Magic Mountain .48 A .59 A 2007 
3. The Old Road & Valencia .54 A .61 B 2006 
4. The Old Road & McBean .55 A .69 B 2007 
5. The Old Road & Pico Canyon .54 A .73 C 2007 
6. Rye/Copper Hill & Newhall Ranch .59 A .69 B 2008 
7. McBean & Newhall Ranch .77 C .77 C 2008 
8. McBean & Magic Mountain .60 A .79 C 2007 
9. McBean & Valencia .67 B .72 C 2007 
10. Orchard Village & McBean .57 A .76 C 2005 
11. Orchard Village & Wiley Canyon .46 A .76 C 2005 
12. Valencia & Magic Mountain .52 A .82 D 2006 
13. Bouquet Canyon & Plum Canyon .68 B .73 C 2007 
14. Bouquet Canyon & Newhall Ranch .76 C .76 C 2006 
15. Bouquet Canyon & Soledad Canyon .76 C .91 E 2006 
16. Railroad & Lyons .29 A .32 A 2005 
17. Sierra Highway & Newhall .57 A .64 B 2008 
18. Whites Canyon & Soledad Canyon .79 C .89 D 2007 
19. Sierra Highway & Soledad Canyon .88 D .80 C 2007 
 
Level of service ranges:   .00 -  .60 A .61 -  .70 B .71 -  .80 C  
 .81 -  .90 D  .91 – 1.00 E  Above 1.00 F 
 

 
 

 Table 2-3 lists existing (2004) and future (OVOV Buildout) land use for the Valley based on six 

generalized land use categories.  As can be seen here, buildout of the planned OVOV land uses implies a 

growth in valley-wide tripends of around 121 percent.  Figure 2-7 and Figure 2-8 graphically illustrate 

both existing (2004) and future (OVOV Buildout) ADT volumes listed in Table 2-3.  Figure 2-9 

graphically illustrates the increase in valley-wide tripends. As a basis of comparison, the current City 

General Plan/County Area Plan land use is also compared to the OVOV Buildout land use, and is 

reflected in Table 2-4.  Important to note is that each tripend represents one end of a trip (or in other 

words, every trip has two tripends), and that the tripends tabulated in the previously referenced Table 2-3 

and Table 2-4 are one of multiple factors that determine the actual volume of vehicles on the roadway 

system.  Other factors, such as the relative proximity of complementary land use types, determine trip 

lengths.  Vehicle trips in combination with trip lengths determine the number of vehicle miles traveled 

(VMT) on a daily basis. 
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Table 2-3:  Valley-wide Land Use and Trip Generation – Existing (2004) vs. OVOV Buildout 
 

  Existing (2004) OVOV Buildout  
Land Use Category Units Amount Tripends Amount Tripends %  Increase 
SF Residential DU 48,251 471,153 81,395 795,563 69% 
MF Residential DU 24,387 191,023 67,679 514,809 170% 

Subtotal DU 72,638 662,176 149,074 1,310,372 98% 
Commercial Retail TSF 9,157.63 515,716 23,585.06 1,230,042 139% 
Commercial Office TSF 2,072.12 25,996 17,311.53 205,851 692% 
Industrial Park TSF 18,332.42 107,565 40,735.96 240,697 124% 

Subtotal TSF 29,562.17 649,277 81,632.55 1,676,590 158% 
Other (Schools, etc.) -- -- 176,541 -- 301,424 71% 
TOTAL -- 1,487,994 -- 3,288,386 121%1 
 
Where: 
SF = Single Family 
MF = Multi-Family 
DU = dwelling units 
TSF = thousand square feet of floor area 
Tripends = Daily Tripends (one trip = 2 tripends) 
 
1Represents an annual increase of approximately 2.6% (compounded) if buildout is presumed to occur over 
a 30 year period. 

 
 
Figure 2-7:  Existing (2004) Average Daily Traffic (ADT) Percentages 
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Figure 2-8:  OVOV Buildout Average Daily Traffic (ADT) Percentages 
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Figure 2-9:  Total Average Daily Traffic (ADT) Volume Comparison 
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Table 2-4:  Valley-wide Land Use and Trip Generation – Current Plan Buildout vs. OVOV 
Buildout 
 

  Current  
Plan Buildout 

Proposed OVOV 
Buildout 

 

Land Use Category Units Amount Tripends Amount Tripends %  Increase 
SF Residential DU 89,373 877,112 81,395 795,563 -9% 
MF Residential DU 62,543 481,988 67,679 514,809 7% 

Subtotal DU 151,916 1,359,100 149,074 1,310,372 -4% 
Commercial Retail TSF 21,561.65 1,134,793 23,585.06 1,230,042 8% 
Commercial Office TSF 14,746.77 169,850 17,311.53 205,851 21% 
Industrial Park TSF 43,144.21 254,465 40,735.96 240,697 -5% 

Subtotal TSF 79,452.63 1,559,108 81,632.55 1,676,590 8% 
Other (Schools, etc.) -- -- 288,885 -- 301,424 4% 
TOTAL -- 3,207,093 -- 3,288,386 3% 
 
Where: 
SF = Single Family 
MF = Multi-Family 
DU = dwelling units 
TSF = thousand square feet of floor area 
Tripends = Daily Tripends (one trip = 2 tripends) 
 

 
 

The proposed City of Santa Clarita Land Use Element describes how an emphasis has been 

placed on allowing mixed uses in order to allow residents to reach services in ways that are not 

exclusively automobile-dependent, such as by walking, biking and transit.  Grouping mixed uses together 

also reduces the need for residents to take multiple vehicle trips to obtain services and reach employment 

centers, resulting in a net reduction in the number of vehicles on the roadway.  The proposed OVOV land 

uses  also represent a reduction in residential dwelling units of approximately 4 percent and an increase in 

office square footage of approximately 21 percent in comparison to the current City General Plan/County 

Area Plan.  This change results in an improved jobs to housing balance for the Valley, which reduces the 

need for residents to commute outside of the Valley for employment. 

 

The traffic forecasting process utilized by the SCVCTM derives vehicle trips based on trip 

distribution functions that take into account the geographical placement of land uses in relation to each 

other. As noted above, VMT is a function of both the number of trips and trip lengths and Table 2-5 

provides a comparison between the current City General Plan/County Area Plan and the proposed OVOV 

land uses for these factors. 
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Table 2-5:  Trip Length and VMT Comparison 
 

Scenario 
Total Vehicle 
Trips (ADT) 

Total VMT 
(veh-miles) 

Average Trip 
Length (miles) 

Current General Plan/Area Plan at 
Buildout 1,874,000 25,373,000 13.5 
Proposed OVOV Land Uses at Buildout 1,860,000 21,532,000 11.6 

-14,000 -3,841,000 -1.9 Difference 
-1% -15% -14% 

 
Where: 
ADT = Average Daily Trips 
VMT = Vehicle Miles Traveled (daily) 
Source:  Santa Clarita Valley Consolidated Traffic Model (SCVCTM) 
 

 

The above table shows that with the proposed OVOV land uses, the total number of vehicle trips 

is approximately 1 percent less than with the current General Plan and that the average trip length is 

reduced by approximately 1.9 miles.  Total VMT is reduced by approximately 15 percent.  These 

reductions are primarily due to factors inherent to the land use plan such as density, mixed use, and an 

improved jobs to housing ratio that reduces the number of commuter trips outside of the Valley. 

 

The impact analysis provided in Chapter 4.0 compares roadway traffic volumes and LOS 

resulting from the proposed OVOV plan to forecasts based on the current City General Plan/County Area 

Plan.  
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3.0 ARTERIAL ROADWAYS 
 

 This chapter discusses the arterial roadway component of the City and County Circulation 

Elements.  Referred to as the “Arterial Highway Plan” or simply the “Highway Plan,” it provides 

recommendations for the Santa Clarita Valley’s arterial roadway system. 

 

3.1 ROADWAY CLASSIFICATIONS 

 

The Highway Plan is defined using a hierarchy of arterial roadway classifications.   Each is 

described by size and function, and has specific physical dimensions.  The proposed Highway Plan 

maintains the general structure of the existing City and County Circulation Elements by utilizing the 

established roadway classifications of the current Highway Plan.  

 

The functional classifications range from multi-lane expressways to two-lane undivided 

roadways.   

 

3.1.1 Major Arterial Highway 

 

 This classification applies to six- to eight-lane roadways with raised landscaped medians (Urban) 

or painted medians (Rural).  Their function is to carry high volumes of local and regional traffic.  

Unsignalized minor street and driveway access may be allowed but signalized access is preferred, and 

left-turn restrictions should be placed at unsignalized access locations.  Curbside parking is prohibited.  

Bike lanes or bike trails can be employed in addition to sidewalk space.  Traffic carrying capacities of 

around 54,000± vehicles per day for a six-lane roadway and 72,000± vehicles per day for an eight-lane 

roadway can be achieved depending on the degree of access control, peak period traffic loadings, and lane 

configurations at the major intersections.  

 

3.1.2 Secondary Arterial Highway 

 

 This classification applies to four-lane roadways with raised landscaped medians (Sub-urban) or 

painted medians (Urban and Rural). In some areas of Urban Secondary, the painted median may allow for 

two-way left turns. Left turn restrictions will generally be placed at minor unsignalized driveways (i.e., 

median breaks will typically only be provided at intersections).  As a primary traffic carrier, curbside 



Santa Clarita – One Valley One Vision Valley-Wide Traffic Study 

Austin-Foust Associates, Inc. 3-2 536002rpt.doc

parking is prohibited.  Bike lanes or bike trails can be employed in addition to sidewalk space.  Traffic 

carrying capacities of 36,000± vehicles per day can be achieved depending on the degree of access 

control and peak period traffic loadings. 

 

3.1.3 Limited Secondary Arterial Highway 

 

 This classification applies to two-lane roadways generally without medians or bike lanes.  This 

classification is generally less restrictive with respect to access to adjacent property.  These routes are 

typically located in remote foothill, mountain and canyon areas.  Their primary function is to provide 

access to low-density areas.  Traffic carrying capacities of 18,000± vehicles per day can be achieved 

depending on the degree of access control and peak period traffic loadings. 

 

3.1.4 Parkway 

 

 This classification applies to urban and non-urban routes having park-like features either within 

or adjacent to the roadway.  The width of right-of-way varies as necessary to incorporate these features, 

but shall not be less than 80 feet.  Traffic carrying capacities vary depending on the specific roadway 

improvements that are provided.  Roadway improvements will vary based on the composition and volume 

of traffic to be carried. 

 

3.1.5 Collector Streets 

 

 This classification applies to two-lane roadways in residential, commercial and industrial areas 

that serve some through traffic as well as the adjacent properties.  Collectors connect local streets with 

arterial highways and balance mobility and access.  Typically no median is provided and on street parking 

is allowed.  While not as wide as an arterial highway, Collectors are typically wider than local streets in 

terms of right-of-way and lane widths.  Traffic carrying capacities of 15,000± vehicles per day can be 

achieved depending on the degree of access control and peak period traffic loadings. 

 

3.1.6 Local Streets 

 

 This classification applies to two-lane roadways in residential areas that serve the adjacent 

properties.  Local streets are intended to provide access to adjacent land uses exclusively, and are not 

designed or intended to carry through-traffic or allow for high speeds.  Traffic carrying capacities of 
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10,000 vehicles per day or more are physically possible, but a maximum capacity of approximately 

2,500± vehicles per day is targeted in order to provide an environment consistent with the adjoining 

residential uses. 

 

3.1.7 Expressway 

 

 This classification applies to multi-lane State Highways under the jurisdiction of the California 

Department of Transportation (Caltrans).  Expressways have restrictive access control consisting of 

grade-separated interchanges or signalized at-grade intersections with a minimum spacing of one mile. 

Traffic carrying capacities of around 44,000± vehicles per day for a four-lane expressway up to around 

88,000± vehicles per day for an eight-lane expressway can be achieved depending on the degree of access 

control, peak period traffic loadings, and lane configurations at the major intersections. 
 

The above roadway classifications are listed in Table 3-1 and conceptual cross-sections are 

illustrated in Figure 3-1. 

 

3.2 ROADWAY DIMENSIONS 

 

The preceding discussion on roadway classifications included general ranges for right-of-way 

(ROW) and pavement width.  While the maximum value represents a desirable standard, variations in 

right-of-way width and specific roadway improvements will occur in certain cases due to physical 

constraints and/or right-of-way limitations.  Hence, the roadway classifications may deviate from the 

standards where physical constraints exist, where preservation of community character dictates special 

treatment.  Bikeways and sidewalks also affect the specific standards applied to various roadways.  

However, the overriding circulation goal is that all roadways carry the designated design volume of traffic 

at the desired performance standard. 

 

3.3 PROPOSED ROADWAY PLAN 

 

A recommended arterial roadway component of the City and County Circulation Elements (the 

Highway Plan) has been developed based on the traffic analysis presented in Chapter 4.0.  The 

preparation of the traffic analysis consisted of evaluating the proposed OVOV buildout land uses in 

conjunction with various alternatives of roadway configurations.  From this analysis, a recommended 

Highway Plan evolved. 
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Figure 3-2 shows the proposed Highway Plan.  Illustrated here by color and by line width are the 

recommended Highway Plan classifications as discussed earlier in this chapter.  In the next chapter, future 

traffic volumes are estimated based on this Highway Plan to show its ability to serve the future traffic 

demands created by buildout of the OVOV land uses. 

 

The recommended Highway Plan includes multiple changes from the current Highway Plan.  

Designations of the following roadway segments were recommended to be changed as a result of the 

traffic analysis: 

 

1. Lake Hughes Road from Ridge Route Road to Angeles National Forest Boundary – 

Reclassify from a major highway to a limited secondary highway. 

2. Vasquez Canyon Road from Bouquet Canyon Road to Sierra Highway – Reclassify from a 

secondary highway to a limited secondary highway. 

3. Sand Canyon Road from the Santa Clarita City boundary to Sierra Highway – Reclassify 

from a major highway to a secondary highway along existing alignment. 

4. Shadow Pines Boulevard/Tick Canyon Road from Grandifloras Road to Davenport Road – 

Reclassify from a secondary highway to a limited secondary highway. 

5. Bouquet Canyon Road from Plum Canyon Road to Vasquez Canyon Road – Reclassify from 

a major highway to a secondary highway. 

6. Skyline Ranch Road from Plum Canyon Road to Sierra Highway – Reclassify planned major 

highway to a secondary highway (or an alternative section as proposed by the pending 

development project through which this roadway passes.) 

7. Valencia Boulevard/Potrero Canyon Road from the Newhall Ranch/Stevenson Ranch 

boundary to the planned Long Canyon Road – Reclassify planned secondary highway to a 

major highway. 

8. Long Canyon Road from the planned Santa Clara River Bridge to the planned Valencia 

Boulevard/Potrero Canyon Road – Reclassify planned secondary highway to a major highway. 

9. Pico Canyon Road from the Newhall Ranch/Stevenson Ranch boundary to Valencia 

Boulevard – Reclassify planned secondary highway to a major highway. 

10. Jakes Way from Canyon Park Boulevard to the planned Lost Canyon Road extension – add 

classification for the existing roadway as a limited secondary highway. 

11. McBean Parkway from Copper Hill Drive to San Fransisquito Canyon Road – Reclassify 

planned secondary highway to a limited secondary highway. 
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12. San Fransisquito Canyon Road from the planned extension of McBean Parkway to the 

Angeles National Forest – Reclassify from a secondary highway to a limited secondary 

highway. 

13. Lost Canyon Road from Jakes Way to Sand Canyon Road – Reclassify planned major 

highway to a secondary highway. 

 

The following roadway segments were recommended to be removed from the Highway Plan as a 

result of the traffic analysis: 

 

1. 16th Street from Newhall Avenue to Railroad Avenue – Remove planned secondary highway. 

2. Sloan Canyon Road from Hillcrest Parkway to Quail Valley Road – Remove planned limited 

secondary highway. 

3. Castaic Road from Parker Road to Newhall Ranch Road – Remove planned secondary 

highway. 

4. Biscailuz Drive from The Old Road to the previously planned extension of Castaic Road – 

Remove planned secondary highway. 

5. Landmark Village (VTTM 53108) Spine Road – Remove planned secondary highway. 

6. “A” Street (Mallory Drive) from Poe Parkway to Valencia Boulevard – Remove planned 

secondary highway. 

7. Poe Parkway from Stevenson Ranch Parkway to Valencia Boulevard – Remove secondary 

(existing and planned) highway. 

8. Cruzan Mesa Road from Whites Canyon Road to Sierra Highway – Remove planned limited 

secondary highway.  

 

The following roadway alignments were recommended to be changed as a result of the traffic 

analysis: 

 

1. Sand Canyon Road from the Santa Clarita City boundary to Sierra Highway – Realign 

planned secondary highway along the existing driven roadway.  

2. Long Canyon Road/Potrero Canyon Road/Valencia Boulevard at planned intersection – 

Realign to make Long Canyon Road/Valencia Boulevard the continuous roadway. 

3. Chiquito Canyon Road/Long Canyon Road at State Route 126 – Revise alignments to create 

a continuous north/south roadway. 
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4. Whites Canyon Road from Plum Canyon Road to Vasquez Canyon Road – Revise alignment 

to connect from Plum Canyon Road to Sierra Highway (as the proposed Skyline Ranch Road). 

 

Table 3-2 indicates the designation of all General Plan roadways as shown on the proposed 

Highway Plan. 
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Table 3-2:  Highway Plan Roadways in the Planning Area 
 

Roadway 
Classification Roadway Segments in Planning Area 
Expressways  
  

SR-126  

Major 
Highways  

Avenue Scott (from Rye Canyon Road to Avenue Tibbitts)  
Avenue Tibbitts  
Bouquet Canyon Road (from Plum Canyon Road to Magic Mountain Parkway)  
Castaic Road (from Lake Hughes Road to Parker Road)  
Commerce Center Drive  
Copper Hill Drive (from Newhall Ranch Road to Seco Canyon Road)  
Golden Valley Road (from Newhall Ranch Road to SR-14 freeway)  
Hasley Canyon Road (from Commerce Center Drive to I-5 freeway)  
Lake Hughes Road (from The Old Road to Ridge Route Road)  
Long Canyon Road (from SR-126 to Valencia Boulevard)  
Lost Canyon Road (from Jakes Way to Via Princessa)  
Lyons Avenue  
Magic Mountain Parkway (from Commerce Center Drive to Via Princessa)  
McBean Parkway (from I-5 freeway to Copper Hill Drive)  
Newhall Avenue (from Railroad Avenue to SR-14 freeway)  
Newhall Ranch Road  
Orchard Village Road  
Parker Road (from The Old Road to Castaic Road)  
Pico Canyon Road  
Plum Canyon Road  
Railroad Avenue (from Magic Mountain Parkway to Lyons Avenue)  
Rye Canyon Road  
Sand Canyon Road (from Soledad Canyon Road to Lost Canyon Road)  
Santa Clarita Parkway  
Sierra Highway  
Soledad Canyon Road  
Stevenson Ranch Parkway  
The Old Road (from Hasley Canyon Road to Lyons Avenue)  
The Old Road (from Calgrove Boulevard to Sierra Highway)  
Valencia Boulevard  
Via Princessa (from Wiley Canyon Road to Lost Canyon Road)  
Whites Canyon Road  
Wiley Canyon Road (from Lyons Avenue to Via Princessa)  
  

(Continued) 
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Table 3-2:  Highway Plan Roadways in the Planning Area (Continued) 
 

Roadway 
Classification Roadway Segments in Planning Area 
Secondary 
Highways  

16th Street (from Orchard Village Road to Newhall Avenue)  
Agua Dulce Canyon Road  
Avenue Scott (from Avenue Tibbitts to McBean Parkway)  
Bouquet Canyon Road (from Plum Canyon Road to Angeles National Forest 
 boundary)  
Calgrove Boulevard  
Canyon Park Boulevard  
Copper Hill Drive (from Seco Canyon Road to Bouquet Canyon Road)  
Davenport Road  
Decoro Drive  
Dickason Drive  
Dockweiler Drive  
Escondido Canyon Road  
Golden Valley Road (from Newhall Ranch Road to Plum Canyon Road)  
Golden Valley Road (from SR-14 freeway to Via Princessa)  
Haskell Canyon Road (from Copper Hill Drive to Bouquet Canyon Road)  
Hasley Canyon Road (from Del Valle Road to Commerce Center Drive)  
Hillcrest Parkway  
Long Canyon Road (from Chiquito Canyon Road to SR-126)  
Lost Canyon Road (from Jakes Way to Sand Canyon Road)  
Magic Mountain Parkway (from Long Canyon Road to Commerce Center Drive)  
Newhall Avenue (from 16th Street to Railroad Avenue)  
Placerita Canyon Road (from Sierra Highway to Sand Canyon Road)  
Potrero Canyon Road  
Railroad Avenue (from Lyons Avenue to Newhall Avenue)  
Ridge Route Road (from approximately ¾ mile north of Northlake Hills elementary 
 school to Castaic Road)  
Rockwell Canyon Road  
Sand Canyon Road (from Sierra Highway to Soledad Canyon Road)  
Seco Canyon Road (from Copper Hill Drive to Bouquet Canyon Road)  
Shadow Pines Boulevard (from Tick Canyon Road to Soledad Canyon Road) 
Skyline Ranch Road  
Sloan Canyon Road (from The Old Road to Quail Valley Road)  
The Old Road (from Oak Valley Road to Hasley Canyon Road)  
The Old Road (from Pico Canyon Road to Calgrove Boulevard)  
Tourney Road  
Valley Street  
Via Princessa (from Lost Canyon Road to Golden Valley Road)  
Wiley Canyon Road (from Lyons Avenue to Calgrove Boulevard)  

(Continued) 
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Table 3-2:  Highway Plan Roadways in the Planning Area (Continued) 
 

Roadway 
Classification Roadway Segments in Planning Area 
Limited 
Secondary  
Highways  

Bouquet Canyon Road (from Angeles National Forest Boundary to Elizabeth Lake 
 Road)  
Chiquito Canyon Road (from Del Valle Road to Long Canyon Road)  
Del Valle Road (from Chiquito Canyon Road to Hasley Canyon Road)  
Hasley Canyon Road (from Sloan Canyon Road to Del Valle Road)  
Jakes Way  
Lake Hughes Road (from Ridge Route Road to Pine Canyon Road)  
Lost Canyon Road (from Sand Canyon Road to Oak Springs Canyon Road)  
McBean Parkway (from San Francisquito Canyon Road to Copper Hill Drive)  
Ridge Route Road (from Templin Highway to approximately ¾ mile north of 
 Northlake Hills elementary school)  
San Francisquito Canyon Road (from McBean Parkway to Elizabeth Lake Road)  
Sand Canyon Road (from Lost Canyon Road to Little Tujunga Canyon Road)  
Seco Canyon Road (from Discovery Ridge Drive to Copper Hill Drive)  
Sloan Canyon Road (from Hillcrest Parkway to Hasley Canyon Road)  
Tick Canyon Road  
Tournament Road  
Vasquez Canyon Road  

Parkways  Henry Mayo Drive (from Commerce Center Drive to The Old Road)  
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4.0 TRAFFIC ANALYSIS 
 

This chapter presents long-range traffic data based on the proposed OVOV land uses and the 

proposed Highway Plan.  Future levels of service findings are discussed and potential improvements 

needed to implement the plan are summarized.  

 

4.1 LONG-RANGE TRAFFIC VOLUMES 

 

 Future daily and peak hour traffic volumes on the analysis area circulation system were estimated 

for the proposed OVOV land uses and for the current City General Plan/County Area Plan land uses using 

traffic forecasts produced by the Santa Clarita Valley Consolidated Traffic Model (SCVCTM).  They 

were derived for the roadway system described in the previous chapter, which represents buildout of the 

proposed Highway Plan. 

 

 Long-range ADT volumes for this roadway plan are shown in Figure 4-1, and peak hour volumes 

for principal intersections are provided in Figure 4-2 and Figure 4-3 for the a.m. and p.m. peak hours, 

respectively.  They are labeled here as OVOV Buildout Conditions and represent buildout of the proposed 

OVOV land use plan.  While a specific date that corresponds to buildout of the land use is indeterminable 

due to variations in market conditions, these forecasts can generally be considered a year-2035 horizon 

for planning purposes. 

 

 Traffic volumes based on the current City General Plan/County Area Plan traffic model are also 

presented for comparison purposes.  ADT volumes are illustrated in Figure 4-4, and peak hour volumes 

for principal intersections are provided in Figure 4-5 and Figure 4-6 for the a.m. and p.m. peak hours, 

respectively. 

 

4.2 LONG-RANGE LEVELS OF SERVICE 
 

 A comparison of OVOV Buildout Conditions to traffic forecasts based on the current City 

General Plan/County Area Plan is provided in Table 4-1.  The table presents roadway segment V/C ratios 

and LOS values for each of the two scenarios.  A comparable table for peak hour intersection conditions 

is provided in Table 4-2 and Table 4-3, which presents ICU and LOS values for each of the two scenarios 

based on existing intersection geometry as well as with buildout of the proposed Highway Plan. 
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Table 4-2:  Buildout ICU Summary for Principal Intersections – Existing Lanes 
 

Existing Intersection Lanes 
Current GP OVOV GP 

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour 
Intersection ICU LOS ICU LOS ICU LOS ICU LOS 
1. The Old Road & Rye Canyon 1.58 F 2.31 F 1.74 F 2.30 F 
2. The Old Road & Magic Mountain 1.15 F 1.45 F 1.18 F 1.48 F 
3. The Old Road & Valencia .85 D .95 E .84 D .95 E 
4. The Old Road & McBean .72 C 1.05 F .69 B 1.12 F 
5. The Old Road & Pico Canyon 1.05 F 1.08 F .93 E .99 E 
6. Rye/Copper Hill & Newhall Ranch .85 D .89 D .81 D .89 D 
7. McBean & Newhall Ranch .80 C .91 E .83 D .93 E 
8. McBean & Magic Mountain .87 D 1.21 F .97 E 1.24 F 
9. McBean & Valencia .70 B .89 D .71 C .94 E 
10. Orchard Village & McBean .91 E 1.23 F .94 E 1.26 F 
11. Orchard Village & Wiley Canyon 1.00 E 1.42 F 1.04 F 1.42 F 
12. Valencia & Magic Mountain .98 E 1.13 F 1.10 F 1.25 F 
13. Bouquet Canyon & Plum Canyon .80 C .76 C .80 C .77 C 
14. Bouquet Canyon & Newhall Ranch 1.02 F 1.16 F 1.00 E 1.17 F 
15. Bouquet Canyon & Soledad Canyon .72 C 1.03 F .72 C 1.03 F 
16. Railroad & Lyons .62 B .81 D .54 A .72 C 
17. Sierra Highway & Newhall 1.31 F 1.29 F 1.16 F 1.15 F 
18. Whites Canyon & Soledad Canyon .89 D .92 E .86 D .91 E 
19. Sierra Highway & Soledad Canyon .90 D 1.23 F .86 D 1.10 F 
20. Commerce Center & Magic Mountain .76 C .74 C .76 C .77 C 
21. Pico Canyon & Valencia Boulevard .85 D .98 E .75 C .81 D 
22. Magic Mountain & Via Princessa .57 A .80 C .61 A .79 C 
23. Golden Valley & Via Princessa .91 E .83 D .88 D .76 C 
 
LOS in Bold exceeds performance criteria of LOS E. 
 
 
 Number of Occurrences 
 LOS Current GP OVOV GP 
 A-C 11 13 
 D 10 8 
 E 8 9 
 F 17 16 
 
 
Level of service ranges:   .00 -  .60 A .61 -  .70 B .71 -  .80 C  
 .81 -  .90 D  .91 – 1.00 E  Above 1.00 F 
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Table 4-3:  Buildout ICU Summary for Principal Intersections – Buildout Lanes 
 

Buildout Intersection Lanes 
Current GP OVOV GP 

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour Intersection ICU LOS ICU LOS ICU LOS ICU LOS 
1. The Old Road & Rye Canyon .70 B 1.00 E .85 D .99 E 
2. The Old Road & Magic Mountain .79 C .84 D .78 C .86 D 
3. The Old Road & Valencia .85 D .92 E .84 D .95 E 
4. The Old Road & McBean .68 B .95 E .65 B .90 D 
5. The Old Road & Pico Canyon .96 E 1.07 F .85 D .97 E 
6. Rye/Copper Hill & Newhall Ranch .85 D .89 D .81 D .89 D 
7. McBean & Newhall Ranch .80 C .88 D .83 D .89 D 
8. McBean & Magic Mountain .75 C .93 E .77 C .95 E 
9. McBean & Valencia .66 B .85 D .70 B .87 D 
10. Orchard Village & McBean .79 C .97 E .78 C .98 E 
11. Orchard Village & Wiley Canyon .74 C .98 E .78 C .98 E 
12. Valencia & Magic Mountain .83 D .95 E .82 D .86 D 
13. Bouquet Canyon & Plum Canyon .80 C .76 C .80 C .77 C 
14. Bouquet Canyon & Newhall Ranch .94 E .87 D .89 D .89 D 
15. Bouquet Canyon & Soledad Canyon .72 C .94 E .72 C .94 E 
16. Railroad & Lyons .62 B .81 D .54 A .72 C 
17. Sierra Highway & Newhall 1.11 F .98 E .89 D .84 D 
18. Whites Canyon & Soledad Canyon .80 C .92 E .80 C .90 D 
19. Sierra Highway & Soledad Canyon .88 D .88 D .86 D .89 D 
20. Commerce Center & Magic Mountain .76 C .74 C .76 C .77 C 
21. Pico Canyon & Valencia Boulevard .85 D .98 E .75 C .81 D 
22. Magic Mountain & Via Princessa .57 A .80 C .61 B .81 D 
23. Golden Valley & Via Princessa .91 E .83 D .88 D .76 C 
 
LOS in Bold exceeds performance criteria of LOS E. 
 
 
 Number of Occurrences 
 LOS Current GP OVOV GP 
 A-C 17 17 
 D 13 22 
 E 14 7 
 F 2 0 
 
 
Level of service ranges:   .00 -  .60 A .61 -  .70 B .71 -  .80 C  
 .81 -  .90 D  .91 – 1.00 E  Above 1.00 F 
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Descriptions of the roadway and intersection improvements needed to build out the proposed 

Highway Plan are provided in the following Section. 

 
4.2.1 Arterial Roadway Segments 
 

 Section 1.2.1 discusses the Performance Criteria for Arterial Streets and Intersections used for 

this analysis, and that the maximum acceptable LOS on arterial roads within the OVOV planning area is 

LOS E.  The traffic model forecasts indicate that the OVOV land use buildout conditions exceed LOS E 

(i.e., LOS F conditions) for the following five roadway segments:   

 

• Bouquet Canyon Road between Newhall Ranch Road and Soledad Canyon Road (#18) 

• McBean Parkway between Avenue Scott and Creekside Road (#114) 

• Valencia Boulevard between Creekside Road and Magic Mountain Parkway (#270) 

• Valencia Boulevard between Cinema Drive and Creekside Road (#271) 

• Via Princessa between Santa Clarita Parkway and Golden Valley Road (#278) 

 

 In comparison, traffic model forecasts for the current City General Plan/County Area Plan 

buildout conditions indicate that LOS E is exceeded at the following 10 roadway segments: 

 

• Bouquet Canyon Road between Newhall Ranch Road and Soledad Canyon Road (#18) 

• Golden Valley Road between Via Princessa and Sierra Highway (#63) 

• McBean Parkway between Avenue Scott and Creekside Road (#114) 

• McBean Parkway between the I-5 freeway and Rockwell Canyon Road (#120) 

• Newhall Avenue between Sierra Highway and SR-14 freeway (#134) 

• Valencia Boulevard between Pico Canyon Road and Magic Mountain Parkway (West) (#258) 

• Valencia Boulevard between Creekside Road and Magic Mountain Parkway (#270) 

• Valencia Boulevard between Cinema Drive and Creekside Road (#271) 

• Via Princessa between Santa Clarita Parkway and Golden Valley Road (#278) 

• Via Princessa between Whites Canyon Road and Sierra Highway (#281) 

 

 In total, the proposed OVOV land uses result in five fewer LOS F roadway segments in 

comparison to the current City General Plan/County Area Plan traffic forecasts.  In each case, the 

deficient locations with the proposed OVOV land uses are shown to be otherwise forecast as LOS F based 
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on the current City General Plan/County Area Plan. 

 

4.2.2 Arterial Intersections 
 

 Intersection LOS estimates for the proposed OVOV land uses and for the current City General 

Plan/County Area Plan, for both existing and future intersection geometry, was presented in the 

previously referenced Table 4-2 and Table 4-3.  The forecasts indicate multiple deficiencies based on the 

existing intersection geometry. Intersection improvements that are consistent with the proposed Highway 

Plan, details of which are provided in the following Section, result in conditions of LOS E or better for 

the proposed OVOV land uses at all principal intersections.  In comparison, the current City General 

Plan/County Area Plan results in LOS F conditions at two principal intersections.  An illustration of 

intersection LOS conditions based on both the proposed OVOV land uses and the current City General 

Plan/County Area Plan is provided in Figure 4-7. 

 

 Overall, intersection operations are shown to improve with the proposed OVOV land uses in 

comparison to forecast conditions based on the current City General Plan/County Area Plan.  As shown in 

the previously referenced table, the average ICU at principal intersections decreases by .02 with the 

proposed OVOV land uses.  In the a.m. peak hour, the average ICU decreases from .80 to .78, and in the 

p.m. peak hour, the average ICU decreases from .90 to .88. 

 

 Both the City and the County have specific requirements regarding the LOS of intersections 

outlined in their traffic impact study guidelines.  Each say that a change in ICU value of .01 or more for 

LOS E and F conditions, or a change of .02 or more for LOS D conditions, represents a significant impact 

at the individual project level.  Furthermore, the County also says that a change of .04 or more for LOS C 

conditions represents a significant impact at the individual project level, as stated in the current Traffic 

Impact Analysis Guidelines of the County Department of Public Works.  While not applied for long-range 

planning studies such as this, these guidelines provide an indication of the significant impacts to be 

expected as the OVOV area builds out over time.  This analysis indicates that each of the principal 

intersections, with the exception of Bouquet Canyon Road at Plum Canyon Road, will be significantly 

impacted at some point as the Valley builds out in accordance with the proposed OVOV land uses.  

Mitigation measures in addition to the future lane configurations identified in this study are likely not 

feasible due to right-of-way constraints.  However, with the proposed OVOV land uses no intersection is 

forecast to exceed LOS E, while two intersections are forecast to exceed LOS E based on traffic model 

forecasts for the current City General Plan/County Area Plan. 
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4.3 FUTURE IMPROVEMENTS 
 

Roadway improvements in the form of roadway widening and intersection improvements will be 

needed to build out the proposed Highway Plan.  Table 4-4 lists the improvements needed to implement 

the recommended Highway Plan as illustrated in the previously referenced Figure 3-2.  Table 4-5 

summarizes the corresponding intersection lane improvements needed to achieve conditions of LOS E or 

better.   

 
4.4 FREEWAY ANALYSIS 

 

A planning level analysis has been prepared for select freeway segments within the OVOV area.  

The purpose of the analysis is to compare conditions based on the proposed OVOV land uses to traffic 

forecasts based on the current City General Plan/County Area Plan.  

 

4.4.1 I-5 Freeway 
 

The I-5 freeway is listed as a “high priority corridor” on the National Highway System (NHS).  

The corridor serves inter-regional travel in the north-south direction from California’s most southern 

border with Mexico to Washington’s most northern border with Canada.  Within the OVOV area, the I-5 

freeway is classified as an urban interstate (see Reference 4 in Section 1.5). 
 

The I-5 freeway generally consists of four mix-flow lanes in each direction through the OVOV 

area.  Through the SR-14 interchange area, the I-5 freeway consists of three mix-flow lanes in each 

direction along with two dedicated truck bypass lanes which are separated from the mainline lanes.  

Several interchanges provide access to the freeway as described in Section 2.1.  A truck weigh station 

facility operated by the California Highway Patrol is located on the northbound side of the I-5 freeway 

just south of the SR-126 interchange.  High Occupancy Vehicle (HOV) lanes have recently been 

constructed just south of the Santa Clarita Valley. 

 

Caltrans planning documents have identified the I-5 freeway through this area as needing 

additional lanes to accommodate existing and anticipated increases in traffic volumes.  Caltrans District 7 

currently proposes to add additional lanes to the I-5 freeway between the SR-14 interchange and the 

Parker Road interchange, a distance of approximately 13.6 miles (see Reference 5 in Section 1.5).  The 

project proposes to extend the existing HOV lanes from the SR-14 interchange to just south of the Parker 

Road interchange, incorporate truck climbing lanes from the SR-14 interchange to the Pico Canyon  
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Table 4-4:  Roadway Improvements to Build-Out the Highway Plan 
 
Roadway/Segment Improvement Comments 
Agua Dulce Canyon Road 
Between Sierra Highway and Escondido 
Canyon Road 

Widen roadway from 2 lanes to a 4 
lane Secondary Highway 

 

Between Escondido Canyon Road and 
Davenport Road 

Construct new 4 lane Secondary 
Highway 

Gap closure segment 

Between Davenport Road and Soledad 
Canyon Road 

Widen roadway from 2 lanes to a 4 
lane Secondary Highway 

 

Avenue Scott 
Between Rye Canyon Road and Avenue 
Tibbitts 

Re-stripe roadway from 4 lanes to 6 
lanes 

 

Avenue Tibbitts 
Between Avenue Scott and Avenue 
Hopkins 

Re-stripe roadway from 4 lanes to 6 
lanes  

 

Between Avenue Hopkins and Magic 
Mountain Parkway 

Construct new 6 lane Major Highway Includes new bridge over the 
Santa Clara River 

Bouquet Canyon Road 
Between Angeles National Forest and 
Plum Canyon Road 

Widen roadway from 2 lanes to a 4 
lane Secondary Highway 

Includes realignment in the 
Copper Hill Drive area 

Between Plum Canyon and future Santa 
Clarita Parkway 

Re-stripe roadway from 4 lanes to 6 
lanes  

Will lose the existing Class II 
bike lane due to re-striping 

Between future Santa Clarita Parkway 
and Seco Canyon Road 

Re-stripe roadway from 5 lanes to 6 
lanes  

Will lose the existing Class II 
bike lane due to re-striping 

Between Seco Canyon Road and 
Espuella Drive 

Widen roadway from 6 lanes to an 8 
lane Major Highway 

Includes bride widening 

Between Soledad Canyon Road and 
Magic Mountain Parkway 

Re-stripe roadway from 4 lanes to 6 
lanes  

 

Castaic Road 
Between Lake Hughes Road and Ridge 
Route Road 

Re-stripe roadway from 4 lanes to 6 
lanes  

 

Commerce Center Drive 
Between Henry Mayo Drive and Magic 
Mountain Parkway 

Construct new 6 lane Major Highway Includes new bridge over the 
Santa Clara River 

Copper Hill Drive 
Between Avenida Rancho Tesoro and 
San Francisquito Creek Bridge 

Re-stripe roadway from 4 lanes to 6 
lanes  

 

Between San Francisquito Creek Bridge 
and McBean Parkway 

Widen roadway from 4 lanes to a 6 
lane Major Highway 

Includes widening bridge over 
the San Francisquito Creek 

Davenport Road 
Between Sierra Highway and Agua 
Dulce Canyon Road 

Widen roadway from 2 lanes to a 4 
lane Secondary Highway 

 

Dockweiler Drive 
Between Railroad Avenue and Leonard 
Tree Lane 

Construct new 4 lane Secondary 
Highway 

 

Between Leonard Tree Lane and Sierra 
Highway 

Re-stripe roadway from 2 lanes to 4 
lanes  

Will lose the existing on-street 
parking due to re-striping 

(Continued) 
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Table 4-4:  Roadway Improvements to Build-Out the Highway Plan (Continued) 
 
Roadway/Segment Improvement Comments 
Escondido Canyon Road 
east of Agua Dulce Canyon Road  Widen roadway from 2 lanes to a 4 

lane Secondary Highway 
 

Golden Valley Road 
Between Plum Canyon Road and 
Dorothy Street 

Re-stripe roadway from 2 lanes to 4 
lanes  

 

Between Dorothy Street and Newhall 
Ranch Road 

Construct new 4 lane Secondary 
Highway 

 

Between Newhall Ranch Road and 
Valley Center Drive 

Construct new 6 lane Major Highway Includes new bridge over the 
Santa Clara River 

Between Valley Center Drive and Center 
Pointe Parkway  

Re-stripe roadway from 4 lanes to 6 
lanes  

 

Between Center Pointe Parkway and 
Sierra Highway 

Widen roadway from 4 lanes to a 6 
lane Major Highway 

 

Between SR-14 freeway and Via 
Princessa 

Construct new 4 lane Secondary 
Highway 

 

Haskell Canyon Road 
Between Copper Hill Drive and 
Grovepark Drive/Ridgegrove Drive 

Re-stripe roadway from 2 lanes to 4 
lanes  

 

Henry Mayo Drive 
Between Commerce Center Drive and 
The Old Road 

Widen roadway from 2 lanes to a 4 
lane Parkway 

 

Lake Hughes Road 
Between I-5 freeway and Castaic Road Re-stripe roadway from 4 lanes to 6 

lanes  
 

Long Canyon Road (future) 
Between Chiquito Canyon Road and SR-
126 

Construct new 4 lane Secondary 
Highway 

 

Between SR-126 and Valencia 
Boulevard 

Construct new 6 lane Major Highway Includes new bridge over the 
Santa Clara River 

Lost Canyon Road 
Between Sand Canyon Road and La 
Veda Avenue 

Widen roadway from 2 lanes to a 4 
lane Secondary Highway 

 

Between La Veda Avenue and Jakes 
Way 

Construct new 4 lane Secondary 
Highway 

 

Between Jakes Way and railroad bridge Construct new 6 lane Major Highway  
Between railroad bridge and Via 
Princessa 

Re-stripe roadway from 4 lanes to 6 
lanes  

 

Lyons Avenue 
Between Orchard Village Road and 
Railroad Avenue 

Re-stripe roadway from 4 lanes to 6 
lanes  

Will lose the existing on-street 
parking due to re-striping 

(Continued) 
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Table 4-4:  Roadway Improvements to Build-Out the Highway Plan (Continued) 
 
Roadway/Segment Improvement Comments 
Magic Mountain Parkway 
Between Long Canyon Road and 
Commerce Center Drive 

Construct new 4 lane Secondary 
Highway 

 

Between Commerce Center Drive and 
Westridge Parkway 

Construct new 6 lane Major Highway  

Between Westridge Parkway and Six 
Flags Magic Mountain 

Construct new 8 lane Major Highway  

Between Six Flags Magic Mountain and 
I-5 freeway 

Widen roadway from 4 lanes to an 8 
lane Major Highway 

 

Between I-5 freeway and Auto Center 
Drive 

Re-stripe roadway from 6 lanes to 8 
lanes  

 

Between Auto Center Drive and 
Valencia Boulevard 

Widen roadway from 4 lanes to an 8 
lane Major Highway 

 

Between Valencia Boulevard and 
Railroad Avenue 

Re-stripe roadway from 4 lanes to 6 
lanes  

 

Between Railroad Avenue and Via 
Princessa 

Construct new 6 lane Major Highway  

McBean Parkway 
Between San Francisquito Canyon Road 
and  Copper Hill Drive 

Construct new 2 lane Limited 
Secondary Highway 

 

Between Avenue Scott and Creekside 
Road 

Widen roadway from 6 lanes to an 8 
lane Major Highway 

Includes widening bridge over 
the Santa Clara River 

Between Magic Mountain Parkway and 
Valencia 

Re-stripe roadway from 6 lanes to 8 
lanes  

 

Newhall Ranch Road 
Between Rye Canyon Road and Avenue 
Tibbitts 

Widen roadway from 4 lanes to an 8 
lane Major Highway 

 

Between Avenue Tibbitts and McBean 
Parkway 

Widen roadway from 6 lanes to an 8 
lane Major Highway 

Includes widening bridge over 
the San Francisquito Creek 

Between McBean Parkway and Bouquet 
Canyon Road 

Re-stripe roadway from 7 lanes to 8 
lanes  

 

Between Bouquet Canyon Road and 
Santa Clarita Parkway 

Re-stripe roadway from 4 lanes to 6 
lanes  

 

Between Santa Clarita Parkway and 
Golden Valley Road 

Construct new 6 lane Major Highway  

Newhall Avenue 
Between 16th Street and Railroad 
Avenue 

Re-stripe roadway from 2 lanes to 4 
lanes  

Will lose the existing on-street 
parking due to re-striping 

(Continued) 
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Table 4-4:  Roadway Improvements to Build-Out the Highway Plan (Continued) 
 
Roadway/Segment Improvement Comments 
The Old Road 
north of Lake Hughes Road Re-stripe roadway from 2 lanes to 4 

lanes  
 

Between Lake Hughes Road and Sedona 
Way 

Widen roadway from 2 lanes to a 4 
lane Secondary Highway 

 

Between Hasley Canyon Road and I-5 
SB Ramps at Rye Canyon Road 

Widen roadway from 4 lanes to a 6 
lane Major Highway 

 

Between I-5 SB Ramps at Rye Canyon 
Road and Rye Canyon Road 

Re-stripe roadway from 4 lanes to 6 
lanes  

 

Between Rye Canyon Road and Magic 
Mountain Parkway 

Widen roadway from 4 lanes to a 6 
lane Major Highway 

Includes widening bridge over 
the Santa Clara River 

Between McBean Parkway and Lyons 
Avenue 

Re-stripe roadway from 4 lanes to 6 
lanes  

 

Between Sagecrest Circle (South) and 
Calgrove Boulevard 

Widen roadway from 2 lanes to a 4 
lane Secondary Highway 

 

Between Calgrove Boulevard and Sierra 
Highway 

Widen roadway from 4 lanes to a 6 
lane Major Highway 

 

Orchard Village Road 
Between McBean Parkway and Lyons 
Avenue 

Widen roadway from 4 lanes to a 6 
lane Major Highway 

 

Parker Road 
Between The Old Road and I-5 freeway Widen roadway from 2 lanes to a 6 

lane Major Highway 
 

Pico Canyon Road 
Between Valencia Boulevard and 
Whispering Oaks Road 

Construct new 6 lane Major Highway  

Between Whispering Oaks Road and I-5 
freeway 

Re-stripe roadway from 4 lanes to 6 
lanes  

 

Placerita Canyon Road 
Between SR-14 freeway and Sand 
Canyon Road 

Widen roadway from 2 lanes to a 4 
lane Secondary Highway 

 

Plum Canyon Road 
Between Bouquet Canyon Road and 
Golden Valley Road 

Re-stripe roadway from 4 lanes to 6 
lanes  

 

Potrero Canyon Road (future) 
Between SR-126 and Long Canyon 
Road 

Construct new 4 lane Secondary 
Highway 

Includes new bridge over the 
Santa Clara River 

Railroad Avenue 
Between Magic Mountain Parkway and 
Lyons Avenue 

Re-stripe roadway from 4 lanes to 6 
lanes  

 

Ridge Route Road 
Between I-5 freeway and Castaic Road Widen roadway from 2 lanes to a 6 

lane Major Highway 
 

(Continued) 
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Table 4-4:  Roadway Improvements to Build-Out the Highway Plan (Continued) 
 
Roadway/Segment Improvement Comments 
Sand Canyon Road 
Between Sierra Highway and Soledad 
Canyon Road 

Widen roadway from 2 lanes to a 4 
lane Secondary Highway 

 

Between SR-14 freeway and Lost 
Canyon Road 

Widen roadway from 2 lanes to a 6 
lane Major Highway 

Includes widening bridge over 
the Santa Clara River 

Santa Clarita Parkway (future) 
Between Bouquet Canyon Road and 
Sierra Highway 

Construct new 6 lane Major Highway Includes new bridge over the 
Santa Clara River 

Shadow Pines Boulevard/Tick Canyon Road 
Between Grandifloras Road and 
Davenport Road 

Construct new 2 lane Limited 
Secondary Highway 

 

Sierra Highway 
east of Agua Dulce Canyon Road Widen roadway from 2 lanes to a 6 

lane Major Highway 
 

Between Agua Dulce Canyon Road and 
Vasquez Canyon Road 

Widen roadway from 2 lanes to a 6 
lane Major Highway 

 

Between Vasquez Canyon and Soledad 
Canyon 

Widen roadway from 4 lanes to a 6 
lane Major Highway 

 

Between Via Princessa and Newhall 
Avenue 

Re-stripe roadway from 4 lanes to 6 
lanes  

 

Between Newhall Avenue and The Old 
Road 

Widen roadway from 4 lanes to a 6 
lane Major Highway 

 

Skyline Ranch Road (future) 
Between Whites Canyon Road and 
Sierra Highway 

Construct new 4 lane Secondary 
Highway 

 

Sloan Canyon Road 
Between The Old Road and Parker Road Widen roadway from 2 lanes to a 4 

lane Secondary Highway 
 

Between Parker Road and Quail Valley 
Road 

Re-stripe roadway from 2 lanes to 4 
lanes  

 

Between Hillcrest Parkway and Hasley 
Canyon Road 

Construct new 2 lane Limited 
Secondary Highway 

 

Soledad Canyon Road 
Between River Circle and SR-14 
freeway 

Re-stripe roadway from 4 lanes to 6 
lanes  

Will lose the existing Class II 
bike lane due to re-striping 

east of SR-14 freeway Widen roadway from 2 lanes to a 6 
lane Major Highway 

 

Stevenson Ranch Parkway 
Between The Old Road and Pico Canyon 
Road 

Re-stripe roadway from 4 lanes to 6 
lanes  

Will lose the existing Class II 
bike lane due to re-striping 

(Continued) 
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Table 4-4:  Roadway Improvements to Build-Out the Highway Plan (Continued) 
 
Roadway/Segment Improvement Comments 
Valencia Boulevard 
Between Long Canyon Road and 
existing Valencia Boulevard terminus 
just west of Boulder Crest Drive 

Construct new 6 lane Major Highway  

Between I-5 freeway and McBean 
Parkway 

Reconstruct roadway from 7 lanes to 
an 8 lane Major Highway 

 

Via Princessa 
Between existing Via Princessa terminus 
just east of Claibourne Court and 
existing Via Princessa terminus just west 
of Sheldon Avenue 

Construct new 6 lane Major Highway Gap closure segment 

Between Sheldon Avenue and Rainbow 
Glen Drive 

Widen roadway from 2 lanes to a 6 
lane Major Highway 

 

Between Rainbow Glen Drive and 
Whites Canyon Road 

Re-stripe roadway from 4 lanes to 6 
lanes  

 

Between SR-14 freeway and Lost 
Canyon Road 

Re-stripe roadway from 4 lanes to 6 
lanes  

 

Between Golden Valley Road and the 
existing Via Princessa terminus just 
south of Swan Lane and  

Construct new 4 lane Secondary 
Highway 

 

Whites Canyon Road 
Between Ashboro Drive and Soledad 
Canyon Road 

Re-stripe roadway from 4 lanes to 6 
lanes  

 

Wiley Canyon Road 
Bridge over Railroad Avenue Widen roadway from 4 lanes to a 6 

lane Major Highway 
Includes bridge widening 

Between bridge over Railroad Avenue 
and Lyons Avenue 

Re-stripe roadway from 4 lanes to 6 
lanes  

Will lose the existing Class II 
bike lane due to re-striping 

Between Lyons Avenue and Wabuska 
Street 

Widen roadway from 4 lanes to a 6 
lane Major Highway 

 

Between Wabuska Street and Calgrove 
Boulevard 

Widen roadway from 2 lanes to a 6 
lane Major Highway 
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Table 4-5:  Intersection Improvements to Build-Out the Highway Plan  
 
Intersection Improvement Comments 
1. The Old Road & Rye Canyon Road Add 2nd & 3rd northbound through lanes 

Add 2nd southbound left-turn lane 
Add 3rd southbound through lane 
Add 2nd & 3rd westbound left-turn lanes 

County intersection 

2. The Old Road & Magic Mountain 
Parkway 

Add 2nd northbound left-turn lane 
Add 3rd northbound through lane 
Add 2nd southbound left-turn lane 
Add 3rd southbound through lane 
Add 1st southbound right-turn lane 
Add 2nd eastbound left-turn lane 
Add 3rd, 4th & 5th eastbound through lanes 
Add 2nd westbound left-turn lane 
Add 4th westbound through lane 

County 
intersection; 
Under construction 

3. The Old Road & Valencia Boulevard Modify traffic signal to provide eastbound right-
turn overlap phasing 

County intersection 

4. The Old Road & McBean Parkway Add 2nd southbound left-turn lane 
Add 1st westbound right-turn lane 

County intersection 

5. The Old Road & Pico Canyon Road Add 2nd northbound left-turn lane 
Convert southbound right-turn lane to 2nd 
southbound through lane 
Convert westbound right-turn lane to 3rd 
westbound through lane 

County intersection 

6. Rye Canyon Road/Copper Hill Road 
& Newhall Ranch Road 

None City intersection; 
Existing geometry 
sufficient for build-
out conditions 

7. McBean Parkway & Newhall Ranch 
Road 

Add 4th westbound through lane City intersection 

8. McBean Parkway & Magic Mountain 
Parkway 

Add 4th northbound through lane 
Add 3rd eastbound through lane 
Add 3rd westbound through lane 

City intersection 
 

9. McBean Parkway & Valencia 
Boulevard 

Convert 1st northbound right-turn lane to 4th 
northbound through lane 
Add 4th westbound through lane 

City intersection 
Will require ROW 
on north side of 
Valencia, east of 
McBean, to 
relocate the 
existing westbound 
right-turn lane. 

10. Orchard Village Road & McBean 
Parkway 

Add 1st eastbound right-turn lane 
 

City intersection; 
North leg (hospital 
driveway) to be 
improved by site 
development 
Will require ROW 
from HMNMH site 
to realign McBean. 

(Continued) 



One Valley One Vision Valley-Wide Traffic Study 

Austin-Foust Associates, Inc. 4-32 536002rpt.doc

Table 4-5:  Intersection Improvements to Build-Out the Highway Plan (Continued) 
 
Intersection Improvement Comments 
11. Orchard Village Road & Wiley 
Canyon Road 

Add 3rd northbound through lane 
Convert 1st southbound through lane to 2nd 
southbound left-turn lane 
Convert southbound right-turn lane to 2nd  
southbound through lane (shared through/right) 
Convert 2nd eastbound left-turn lane to 3rd 
eastbound through lane 
Convert westbound right-turn lane to 3rd 
westbound through lane (shared through/right) 

City intersection 
No ROW required 
but placing new 
through lanes on 
Orchard Village 
adjacent to the curb 
(e.g., north of 
Wiley Cyn Road) 
requires removing 
the trees adjacent 
to the curb lane. 
Also requires 
removal of Bike 
Lane from 
westbound Wiley 
Cyn Road. 

12. Valencia Boulevard & Magic 
Mountain Parkway 

Add 1st northbound right-turn lane 
Add 3rd eastbound through lane 
Add 2nd westbound left-turn lane 
Convert westbound right-turn lane to 3rd 
westbound through lane (shared through/right) 

City intersection 
Will require ROW 
on south side of 
Magic Mtn., east 
and west of 
Valencia, and on 
east side of 
Valencia, south of 
Magic Mtn. 

13. Bouquet Canyon Road & Plum 
Canyon Road 

None City intersection; 
Existing geometry 
sufficient for build-
out conditions 

14. Bouquet Canyon Road & Newhall 
Ranch Road 

Add 2nd southbound left-turn lane 
Add 3rd & 4th eastbound through lanes 
Add 4th westbound through lane 

City intersection 

15. Bouquet Canyon Road & Soledad 
Canyon Road 

Add 4th northbound through lane City intersection 
Will require ROW 
on east side of 
Bouquet, south of 
Soledad, to relocate 
the existing 
northbound right-
turn lane. 

(Continued) 
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Table 4-5:  Intersection Improvements to Build-Out the Highway Plan (Continued) 
 
Intersection Improvement Comments 
16. Railroad Avenue & Lyons Avenue Add 2nd northbound left-turn lane 

Add 1st & 2nd southbound left-turn lanes 
Add 2nd southbound right-turn lane 
Add 3rd eastbound left-turn lane 
Add 1st eastbound through lane 
Convert eastbound right-turn lane to 2nd 
eastbound through lane (shared through/right) 
Add 1st westbound left-turn lane 
Add 1st, 2nd & 3rd westbound through lanes 
Add 1st westbound right-turn lane 

City intersection; 
Lanes per 
Downtown 
Newhall Specific 
Plan 
Will require ROW 
on north and south 
sides of Lyons, and 
on west side of 
Railroad, north of 
Lyons. 

17. Sierra Highway & Newhall Avenue Add 1st & 2nd northbound right-turn lanes 
Add 2nd westbound left-turn lane 

City intersection; 
Can remove the 
existing 2nd 
northbound left-
turn lane and the 
westbound right-
turn lane. 
Will require ROW 
on east side of 
Sierra, south of 
Newhall. May 
require ROW on 
east side of Sierra, 
just north of 
Newhall. 

18. Whites Canyon Road & Soledad 
Canyon Road 

Convert northbound right-turn lane to 3rd 
northbound through lane (shared through/right) 
Convert southbound right-turn lane to 3rd 
southbound through lane (shared through/right) 

City intersection 
Will require ROW 
on west side of 
Whites Cyn, south 
of Soledad Cyn. 

19. Sierra Highway & Soledad Canyon 
Road 

Convert northbound right-turn lane to 3rd 
northbound through lane (shared through/right) 
Add 2nd southbound left-turn lane 
Convert southbound right-turn lane to 3rd 
southbound through lane (shared through/right) 
Convert eastbound right-turn lane to 3rd 
eastbound through lane (shared through/right) 

City intersection 
Will require ROW 
on east side of 
Sierra, north of 
Soledad Cyn. 

20. Commerce Center Drive & Magic 
Mountain Parkway 

Add 1st & 2nd southbound left-turn lanes 
Add 1st southbound right-turn lane 
Add 1st & 2nd eastbound left-turn lanes 
Add 1st, 2nd & 3rd eastbound through lanes 
Add 1st, 2nd & 3rd westbound through lanes 
Add 1st westbound free-flow right-turn lane 

Future County 
intersection 

21. Pico Canyon Road & Valencia 
Boulevard 

Add 1st & 2nd northbound left-turn lanes 
Add 1st northbound right-turn lane 
Add 1st, 2nd & 3rd eastbound through lanes (3rd 
through is shared through/right) 
Add 1st westbound left-turn lane 
Add 1st, 2nd & 3rd westbound through lanes 

Future County 
intersection 

(Continued) 
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Table 4-5:  Intersection Improvements to Build-Out the Highway Plan (Continued) 
 
22. Magic Mountain Parkway & Via 
Princessa 

Add 1st northbound left-turn lane 
Add 1st northbound through lane 
Add 1st northbound right-turn lane 
Add 1st & 2nd southbound left-turn lanes 
Add 1st southbound through lane 
Add 1st southbound right-turn lane 
Add 1st eastbound left-turn lane 
Add 1st, 2nd & 3rd eastbound through lanes (3rd 
through is shared through/right) 
Add 1st westbound left-turn lane 
Add 1st, 2nd & 3rd westbound through lanes 
Add 1st westbound free-flow right-turn lane 

Future City 
intersection 

23. Golden Valley Road & Via Princessa Add 1st & 2nd northbound left-turn lane 
Add 1st, 2nd & 3rd northbound through lanes 
Add 1st northbound right-turn lane 
Add 1st & 2nd southbound left-turn lane 
Add 1st, 2nd & 3rd southbound through lanes 
Add 1st southbound right-turn lane 
Add 1st & 2nd eastbound left-turn lane 
Add 1st, 2nd & 3rd eastbound through lanes 
Add 1st & 2nd eastbound right-turn lanes 
Add 1st & 2nd westbound left-turn lanes 
Add 1st, 2nd & 3rd westbound through lanes 
Add 1st westbound right-turn lane 

Future City 
intersection 
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Road/Lyons Avenue interchange, and construct and/or extend auxiliary lanes between interchanges at six 

locations.  A Project Approval and Environmental Document (PA&ED) has recently been completed for 

this project, but funding for construction has not been secured. 

 

4.4.2 SR-14 Freeway 
 

The SR-14 freeway, in conjunction with US 395, is one of the four major north-south corridors 

serving California. The corridor connects the Eastern Sierra and Western Nevada regions to the Southern 

California region. The Caltrans “Interregional Transportation Strategic Plan” identifies the SR-14/US-395 

corridor as a “High Emphasis - Focus Route” (see Reference 6 in Section 1.5).  The SR-14 freeway is 

designated as a Super Truck Route (STR), and is also part of the Surface Transportation Assistance Act 

(STAA) truck network, which provides freeway access for oversized trucks.  Within Caltrans District 7, 

the SR-14 freeway serves as a major commuter route between Antelope Valley communities such as the 

Cities of Palmdale and Lancaster and the Los Angeles area. 

 

Within the OVOV area, the SR-14 freeway generally consists of three to six lanes in each 

direction, including one HOV lane in each direction.  From the I-5 freeway to the Newhall Avenue 

interchange, there are five mix-flow lanes and one HOV lane in each direction; from the Newhall Avenue 

interchange to the Golden Valley Road interchange, there are three mix-flow lanes and one HOV lane in 

each direction; from the Golden Valley Road interchange to the Sierra Highway interchange, there are 

four mix-flow lanes and one HOV lane in each direction; from the Sierra Highway interchange to the 

Sand Canyon Road interchange, there are three mix-flow lanes and one HOV lane in each direction; from 

the Sand Canyon Road interchange to the Soledad Canyon Road interchange, there are two mix-flow 

lanes and one HOV lane in each direction; and from the Soledad Canyon Road interchange to the 

Escondido Canyon Road interchange, there are three mix-flow lanes and one HOV lane in each direction. 

 

The North County Combined Highway Corridors Study (see Reference 7 in Section 1.5), a joint 

study sponsored in part by the Los Angeles County Metropolitan Transportation Agency (Metro), 

Caltrans, the County of Los Angeles, and the City of Santa Clarita, identified the SR-14 freeway through 

the OVOV area as needing additional lanes to accommodate existing and anticipated increases in traffic 

volumes.  The study identified a short-range plan to complete the mainline to a minimum of three lanes in 

each direction, and a long-range plan to complete the mainline to four lanes in each direction between the 

Newhall Avenue interchange and the Sand Canyon interchange, and to add a dedicated truck lane 

between the I-5 freeway and the Placerita Canyon Road interchange.  The study also identified a short-
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range plan to convert the existing HOV lanes to a reversible HOV lane configuration that would provide 

three HOV lanes in the peak travel direction.  However, subsequent planning efforts by Caltrans and 

Metro have focused on utilizing two conventional (i.e., non-reversible) HOV lanes in each direction in-

lieu of reversible HOV lanes. 

 

Caltrans is currently constructing HOV lane direct connectors between the existing SR-14 HOV 

lanes and the existing I-5 HOV lanes.  This project is estimated to be completed by 2013. 

 

4.4.3 Freeway Traffic Volumes and LOS 
 

A summary of traffic volumes for ADT, a.m. peak hour, and p.m. peak hour conditions is 

provided in Table 4-6 for six key freeway segments within the OVOV area.  Calculations of demand to 

capacity (D/C) ratios are provided in Appendix E, and the corresponding LOS is summarized in Table 

4-7.  The freeway LOS estimates are calculated based on both the existing number of freeway lanes and 

the planned future lanes.  In the case of the I-5 freeway, the planned future lanes are based on the I-5 

HOV and Truck Lane project discussed in Section 4.4.1.  In the case of the SR-14 freeway, the planned 

future lanes are based on the short-range plan outlined in the Metro study discussed in Section 4.4.2. 

 

The freeway LOS summarized in the previously referenced Table 4-7 indicates that with the 

proposed OVOV land uses, freeway conditions are the same or one level of service better than with the 

current City General Plan/County Area Plan.  When the future freeway lanes are taken into account, 

deficiencies occur with the current City General Plan/County Area Plan on the SR-14 freeway in the peak 

direction (i.e., southbound in the a.m. peak hour and northbound in the p.m. peak hour).  With the 

proposed OVOV land uses, deficiencies are still expected to occur, although to a lesser extent and at 

fewer segments due to lower freeway traffic volumes.   

 
4.5 CONGESTION MANAGEMENT PROGRAM ANALYSIS 
 

The Los Angeles County Congestion Management Program (CMP) (See Reference 8 in Section 

1.5) states that only development projects are subject to the CMP Land Use Analysis Program and the 

CMP Transportation Impact Analysis.  As such, a literal CMP analysis is not required for the General 

Plan/Area Plan update.  
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Table 4-6:  Freeway Volume Summary 
 

  AM Peak Hour PM Peak Hour 
Segment ADT NB SB NB SB 
I-5 south of Parker Interchange 
Existing Conditions 110,000 1,860 2,190 3,570 3,070 
Current GP 240,000 5,140 6,950 8,760 7,980 
Proposed OVOV GP 239,000 4,090 6,770 8,770 7,640 
I-5 south of Valencia Interchange 
Existing Conditions 179,000 5,430 5,310 6,050 6,420 
Current GP 269,000 8,540 9,970 9,730 10,320 
Proposed OVOV GP 259,000 7,860 8,200 9,190 10,300 
I-5 north of SR-14 Interchange 
Existing Conditions 202,000 5,600 6,610 6,970 6,410 
Current GP 308,000 8,710 10,430 10,530 10,800 
Proposed OVOV GP 269,000 7,540 7,380 8,700 10,480 
SR-14 south of Aqua Dulce Interchange 
Existing Conditions 110,000 1,970 5,580 5,130 2,810 
Current GP 200,000 4,260 11,970 11,300 5,190 
Proposed OVOV GP 158,000 2,700 11,780 10,590 3,350 
SR-14 south of Sierra Highway Interchange 
Existing Conditions 152,000 2,510 7,090 7,500 3,380 
Current GP 279,000 5,020 15,330 15,430 7,100 
Proposed OVOV GP 217,000 3,900 14,350 13,580 5,150 
SR-14 north of I-5 Interchange 
Existing Conditions 176,000 2,950 8,350 8,430 4,100 
Current GP 316,000 6,320 16,170 16,250 8,490 
Proposed OVOV GP 230,000 5,100 13,920 13,390 6,820 
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Table 4-7:  Freeway Level of Service Summary 
 

 AM Peak Hour PM Peak Hour 
Segment NB SB NB SB 

Existing Freeway Lanes 
I-5 south of Parker Interchange 
Existing Conditions A A B B 
Current GP C D F E 
Proposed OVOV GP C D F E 
I-5 south of Valencia Interchange 
Existing Conditions C C D D 
Current GP F F F F 
Proposed OVOV GP E F F F 
I-5 north of SR-14 Interchange 
Existing Conditions A F D E 
Current GP F F F F 
Proposed OVOV GP E F F F 
SR-14 south of Aqua Dulce Interchange 
Existing Conditions A C C B 
Current GP C F F C 
Proposed OVOV GP B F F B 
SR-14 south of Sierra Highway Interchange 
Existing Conditions A C D B 
Current GP B F F C 
Proposed OVOV GP B F F C 
SR-14 north of I-5 Interchange 
Existing Conditions A C C B 
Current GP C F F C 
Proposed OVOV GP B F F C 

Future Freeway Lanes 
I-5 south of Parker Interchange 
Current GP C C D D 
Proposed OVOV GP B C D D 
I-5 south of Valencia Interchange 
Current GP D E E E 
Proposed OVOV GP D D E E 
I-5 north of SR-14 Interchange 
Current GP D D E D 
Proposed OVOV GP C C D D 
SR-14 south of Aqua Dulce Interchange 
Current GP B F F C 
Proposed OVOV GP A F F B 
SR-14 south of Sierra Highway Interchange 
Current GP B F F C 
Proposed OVOV GP B F F B 
SR-14 north of I-5 Interchange 
Current GP B F F C 
Proposed OVOV GP B E E B 
 
LOS in Bold exceeds performance criteria of LOS E. 
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CMP roadways within the OVOV area consist of the following: 

 

• I-5 Freeway 

• SR-14 Freeway 

• SR-126 Expressway 

• Sierra Highway from Newhall Avenue to the SR-14 freeway at Red Rover Mine Road 

• Magic Mountain Parkway from the I-5 freeway to Railroad Avenue 

• Railroad Avenue/Newhall Avenue from Magic Mountain Parkway to the SR-14 freeway 

 

Section 4.2 shows that each of the CMP arterial roadways achieves the CMP LOS target of LOS 

E or better with the proposed OVOV land uses.   Section 4.4.3 shows that the I-5 freeway achieves the 

CMP LOS target of LOS E or better with the proposed OVOV land uses. The SR-14 freeway is 

anticipated to operate at LOS F conditions in the peak direction with either the current City General 

Plan/County Area Plan or with the proposed OVOV land uses.  However, with the proposed OVOV land 

uses, traffic volumes on the SR-14 freeway are lower and there are fewer segments at LOS F than with 

the current City General Plan/County Area Plan.  

 

4.6 ALTERNATIVES ANALYSIS 
 

Multiple alternative scenarios have been evaluated.  The first consists of downgrading vacant land 

by one land use category (i.e., reducing the allowable density) for areas designated as Urban Residential.  

The second is referred to as the Preservation Corridor Alternative and consists of designating 

approximately 5,968 acres as RL10 (single-family homes at a density not to exceed 1 du/10 acres) instead 

of RL2 and RL5 (single-family homes at a density not to exceed 1 du/2 acres and 1 du/5 acres, 

respectively).   The third is referred to as the Transit Corridor/Increased Employment Opportunity 

Alternative and consists of designating approximately 809 acres as H30 (multi-family housing at a 

minimum density of 18 and maximum density of 30 du/acre) and IO (office, research and development, 

light assembly and fabrication, warehousing and distribution, and supportive commercial uses) instead of 

H2 (single-family homes and other residential uses at a density not to exceed 2 du/acre) and RL10. 

 

Table 4-8, Table 4-9, and Table 4-10 show that these alternatives change the total amount of trip 

generation within the OVOV planning area by -1.9 percent, -0.7 percent, and 4.9 percent, respectively. 
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Table 4-8:  Alternative 1 Trip Generation Summary 
Downgrading Vacant by One Land Use Category for Urban Residential 

Proposed OVOV Land Uses 1 Alternative OVOV Land Uses 1 

Land Use Units ADT Land Use Units ADT 
UR1 1,458 DU 14,434 NU5 729 DU 7,217 

UR2 3,180 DU 31,482 UR1 1,272 DU 12,593 

UR3 4,025 DU 32,200 UR2 1,830 DU 18,117 

UR4 785 DU 6,280 UR3 480 DU 3,840 

UR5 6,150 DU 49,200 UR4 3,690 DU 29,520 

Total 15,598 DU 133,596 Total 8,001 DU 71,287 

 Difference -62,309 
 
Total OVOV Buildout ADT Tripend Generation: 3,288,386 
Change due to Alternative (from above) -62,309 
Total OVOV Alternative ADT Tripend Generation: 3,226,077 
Percent change in ADT Tripend Generation: -1.9% 
1 Vacant Urban Residential only 

 
Table 4-9:  Alternative 2 Trip Generation Summary 

Preservation Corridor Alternative 

Proposed OVOV Land Uses Alternative OVOV Land Uses 

Land Use Units ADT Land Use Units ADT 
RL2 2,613 DU 25,866 RL10 597 DU 5,908 

RL5 148 DU 1,469     

Total 2,761 DU 27,335 Total   5,908 

 Difference -21,427 
 
Total OVOV Buildout ADT Tripend Generation: 3,288,386 
Change due to Alternative (from above) -21,427 
Total OVOV Alternative ADT Tripend Generation: 3,266,959 
Percent change in ADT Tripend Generation: -0.7% 

 

 
Table 4-10:  Alternative 3 Trip Generation Summary 

Transit Corridor/Increased Employment Opportunity Alternative 

Proposed OVOV Land Uses Alternative OVOV Land Uses 

Land Use Units ADT Land Use Units ADT 
H2 215 DU 2,129 H30(1) 16,251 DU 121,070 

RL10 70 DU 693 IO(2) 267.098 acres 41,536 

Total 285 DU 2,822 Total     162,606 

 Difference 159,784 
 
Total OVOV Buildout ADT Tripend Generation: 3,288,386 
Change due to Alternative (from above) 159,784 
Total OVOV Alternative ADT Tripend Generation: 3,448,170 
Percent change in ADT Tripend Generation: 4.9% 
 
(1) assumed 50% apartments, 50% condominiums 
(2) assumed .35 FAR 
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Appendix A 
 

INTERSECTION CAPACITY 
UTILIZATION WORKSHEETS – OFF SITE 

 

Peak hour intersection volume/capacity ratios are calculated by means of intersection capacity 

utilization (ICU) values.  ICU calculations were performed for the intersections shown in Figure A-1. 

 

The procedure is based on the critical movement methodology, and shows the amount of capacity 

utilized by each critical move. A "de-facto" right-turn lane is used in the ICU calculation for cases where 

a curb lane is wide enough to separately serve both through and right-turn traffic (typically with a width 

of 19 feet from curb to outside of through-lane with parking prohibited during peak periods).  Such lanes 

are treated the same as striped right-turn lanes during the ICU calculations, but they are denoted on the 

ICU calculation worksheets using the letter "d" in place of a numerical entry for right-turn lanes. 

 

The methodology also incorporates a check for right-turn capacity utilization.  Both right-turn-on-

green (RTOG) and right-turn-on-red (RTOR) capacity availability are calculated and checked against the 

total right-turn capacity need.  If insufficient capacity is available, then an adjustment is made to the total 

capacity utilization value.  The following example shows how this adjustment is made. 

 

Example of Right-turn Capacity Utilization For Northbound Right 
 
1.  Right-Turn-On-Green (RTOG) 
 
If NBT is critical move, then: 
RTOG = V/C (NBT) 
Otherwise, 
RTOG = V/C (NBL) + V/C (SBT) - V/C (SBL) 
 
2.  Right-Turn-On-Red (RTOR) 
 
If WBL is critical move, then: 
RTOR = V/C (WBL) 
Otherwise, 
RTOR = V/C (EBL) + V/C (WBT) - V/C (EBT) 
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3.  Right-Turn Overlap Adjustment 
 
If the northbound right is assumed to overlap with the adjacent westbound left, adjustments to the 
RTOG and RTOR values are made as follows: 
 
RTOG = RTOG + V/C (WBL) 
RTOR = RTOR - V/C (WBL) 
 
4.  Total Right-Turn Capacity (RTC) Availability For NBR 
 
RTC = RTOG + factor x RTOR 
Where factor = RTOR saturation flow factor (typically 75%) 
 
5.  Right-turn Adjustment for ICU Calculation 
 
Right-turn adjustment is then as follows: Additional ICU = V/C (NBR) - RTC 

 
 

A zero or negative value indicates that adequate capacity is available and no adjustment is 

necessary.  A positive value indicates that the available RTOR and RTOG capacity does not adequately 

accommodate the right-turn V/C, therefore the right-turn is essentially considered to be a critical 

movement.  In such cases, the right-turn adjustment is noted on the ICU worksheet and it is included in 

the total capacity utilization value.  When it is determined that a right-turn adjustment is required for more 

than one right-turn movement, the word "multi" is printed on the worksheet instead of an actual right-turn 

movement reference, and the right-turn adjustments are cumulatively added to the total capacity 

utilization value.  In such cases, further operational evaluation is typically carried out to determine if 

under actual operational conditions, the critical right-turns would operate simultaneously, and therefore a 

right-turn adjustment credit should be applied. 

 



One Valley One Vision  Valley-Wide Traffic Study 

Austin-Foust Associates, Inc. A-4 536002rptAppxA.doc 

 

Shared Lane V/C Methodology 

 

For intersection approaches where shared usage of a lane is permitted by more than one turn movement 

(e.g., left/through, through/right, left/through/right), the individual turn volumes are evaluated to 

determine whether dedication of the shared lane is warranted to any one given turn movement.  The 

following example demonstrates how this evaluation is carried out: 

 

Example of Shared Lane Utilization for Shared Left/Through Lane 

 
1.  Average Lane Volume (ALV) 
 
 ALV =                    Left-Turn Volume + Through Volume                 . 
  Total Left + Through Approach Lanes (including shared lane) 
 
2.  ALV for Each Approach 
 
 ALV (Left) =                        Left-Turn Volume                  . 
  Left Approach Lanes (including shared lane) 
 
 ALV (Through) =                            Through Volume                        . 
  Through Approach Lanes (including shared lane) 
 
3.  Lane Dedication is Warranted 
 
If ALV (Left) is greater than ALV then full dedication of the shared lane to the left-turn approach is 
warranted.  Left-turn and through V/C ratios for this case are calculated as follows: 
 
 V/C (Left) =                         Left-Turn Volume                      . 
  Left Approach Capacity (including shared lane) 
 
 V/C (Through) =                                Through Volume                         . 
  Through Approach Capacity (excluding shared lane) 
 
Similarly, if ALV (Through) is greater than ALV then full dedication to the through approach is 
warranted, and left-turn and through V/C ratios are calculated as follows: 
 
 V/C (Left) =                            Left-Turn Volume                       . 
  Left Approach Capacity (excluding shared lane) 
 
 V/C (Through) =                             Through Volume                           . 

    Through Approach Capacity (including shared lane) 
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4.  Lane Dedication is not Warranted 
 
If ALV (Left) and ALV (Through) are both less than ALV, the left/through lane is assumed to be 
truly shared and each left, left/through or through approach lane carries an evenly distributed volume 
of traffic equal to ALV.  A combined left/through V/C ratio is calculated as follows: 
 
 V/C (Left/Through) =                     Left-Turn Volume + Through Volume                     . 
  Total Left + Through Approach Capacity (including shared lane) 
  
This V/C (Left/Through) ratio is assigned as the V/C (Through) ratio for the critical movement 
analysis and ICU summary listing. 
 
If split phasing has not been designated for this approach, the relative proportion of V/C (Through) 
that is attributed to the left-turn volume is estimated as follows: 
 
If approach has more than one left-turn (including shared lane), then: 
 
 V/C (Left) = V/C (Through) 
 
If approach has only one left-turn lane (shared lane), then: 
 
 V/C (Left) =              Left-Turn Volume          . 
  Single Approach Lane Capacity 
 
If this left-turn movement is determined to be a critical movement, the V/C (Left) value is posted in 
brackets on the ICU summary printout. 

 
 

These same steps are carried out for shared through/right lanes.  If full dedication of a shared 

through/right lane to the right-turn movement is warranted, the right-turn V/C value calculated in step 

three is checked against the RTOR and RTOG capacity availability if the option to include right-turns in 

the V/C ratio calculations is selected.  If the V/C value that is determined using the shared lane 

methodology described here is reduced due to RTOR and RTOG capacity availability, the V/C value for 

the through/right lanes is posted in brackets. 

 

When an approach contains more than one shared lane (e.g., left/through and through/right), steps 

one and two listed above are carried out for the three turn movements combined.  Step four is carried out 

if dedication is not warranted for either of the shared lanes.  If dedication of one of the shared lanes is 

warranted to one movement or another, step three is carried out for the two movements involved, and then 

steps one through four are repeated for the two movements involved in the other shared lane. 
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         1. The Old Road & Rye Canyon                             
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      1      1600      292    .18*    259    .16*  │       │   NBT      1      1600     1180    .74*   1350    .84*  │ 
     │   NBR      f                801            748          │       │   NBR      f               1590           1280          │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1600      232    .15*    268    .17*  │       │   SBL      1      1600      280    .18*    980    .61*  │ 
     │   SBT      2      3200      214    .07     270    .08   │       │   SBT      2      3200      430    .13     990    .31   │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      0         0        0              0          │       │   EBT      0         0        0              0          │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600      234    .15*    423    .26*  │       │   WBL      1      1600      890    .56*   1220    .76*  │ 
     │   WBT      0         0        0              0          │       │   WBT      0         0        0              0          │ 
     │   WBR      f               1192           1237          │       │   WBR      f                950           1270          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .58            .69               TOTAL CAPACITY UTILIZATION      1.58           2.31 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   OVOV - Existing Lanes                                 │       │   Current GP - Buildout Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      1      1600     1060    .66*   1300    .81*  │       │   NBT      3      4800     1180    .25*   1350    .28*  │ 
     │   NBR      f               1640           1330          │       │   NBR      2      3200     1590    .50    1280    .40   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1600      700    .44*    890    .56*  │       │   SBL      2      2880      280    .10*    980    .34*  │ 
     │   SBT      2      3200      450    .14     870    .27   │       │   SBT      3      4800      430    .09     990    .21   │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      0         0        0              0          │       │   EBT      0         0        0              0          │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600      860    .54*   1320    .83*  │       │   WBL      3      4320      890    .21*   1220    .28*  │ 
     │   WBT      0         0        0              0          │       │   WBT      0         0        0              0          │ 
     │   WBR      f                910           1250          │       │   WBR      2      3200      950    .30    1270    .40   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Right Turn Adjustment     NBR    .04*                 │ 
     └─────────────────────────────────────────────────────────┘       │   Clearance Interval               .10*           .10*  │ 
         TOTAL CAPACITY UTILIZATION      1.74           2.30           │   Note: Assumes Right-Turn Overlap for WBR NBR          │ 
                                                                       └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .70           1.00 
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         1. The Old Road & Rye Canyon                             
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV - Buildout Lanes                                 │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      0         0        0              0          │  
     │   NBT      3      4800     1060    .22*   1300    .27*  │  
     │   NBR      2      3200     1640    .51    1330    .42   │  
     │                                                         │  
     │   SBL      2      2880      700    .24*    890    .31*  │  
     │   SBT      3      4800      450    .09     870    .18   │  
     │   SBR      0         0        0              0          │  
     │                                                         │  
     │   EBL      0         0        0              0          │  
     │   EBT      0         0        0              0          │  
     │   EBR      0         0        0              0          │  
     │                                                         │  
     │   WBL      3      4320      860    .20*   1320    .31*  │  
     │   WBT      0         0        0              0          │  
     │   WBR      2      3200      910    .28    1250    .39   │  
     │                                                         │  
     │   Right Turn Adjustment     NBR    .09*                 │  
     │   Clearance Interval               .10*           .10*  │  
     │   Note: Assumes Right-Turn Overlap for WBR NBR          │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .85            .99      
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         2. The Old Road & Magic Mountain                         
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1.5               13    .01      17    .01   │       │   NBL      1.5              470            440          │ 
     │   NBT      1.5    4800      560    .18*    551    .17*  │       │   NBT      1.5    4800      580    .22*    400    .18*  │ 
     │   NBR      1      1600       89    .06     215    .13   │       │   NBR      1      1600      120    .08     110    .07   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1.5              181            351          │       │   SBL      1.5              670            520    .33   │ 
     │   SBT      1.5    4800      359    .11*    558    .19*  │       │   SBT      1.5    4800      100    .23*    640    .40*  │ 
     │   SBR      0                  1              2          │       │   SBR      0                320            840    .52   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600       38    .02      12    .01   │       │   EBL      1      1600      510    .32     500    .31   │ 
     │   EBT      2      3200       21    .01*     48    .02*  │       │   EBT      2      3200     1620    .51*   2180    .68*  │ 
     │   EBR      1      1600        4    .00       7    .00   │       │   EBR      1      1600      190    .12     570    .36   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600      130    .08*    170    .11*  │       │   WBL      1      1600      150    .09*    140    .09*  │ 
     │   WBT      3      4800        5    .00       6    .00   │       │   WBT      3      4800     1020    .21    1380    .29   │ 
     │   WBR      f               1303           1199          │       │   WBR      f               1460           1480          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes N/S Split Phasing                       │       │   Note: Assumes N/S Split Phasing                       │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .48            .59               TOTAL CAPACITY UTILIZATION      1.15           1.45 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   OVOV - Existing Lanes                                 │       │   Current GP - Buildout Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1.5              400            430          │       │   NBL      2      2880      470    .16     440    .15*  │ 
     │   NBT      1.5    4800      540    .20*    390    .17*  │       │   NBT      3      4800      580    .12*    400    .08   │ 
     │   NBR      1      1600      140    .09     130    .08   │       │   NBR      1      1600      120    .08     110    .07   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1.5              630            480    .30   │       │   SBL      2      2880      670    .23*    520    .18   │ 
     │   SBT      1.5    4800      120    .23*    650    .41*  │       │   SBT      2.5    6400      100    .03     640    .20*  │ 
     │   SBR      0                340            870    .54   │       │   SBR      1.5              320    .10     840          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600      540    .34     520    .33   │       │   EBL      2      2880      510    .18*    500    .17*  │ 
     │   EBT      2      3200     1720    .54*   2230    .70*  │       │   EBT      5      8000     1620    .20    2180    .27   │ 
     │   EBR      1      1600      140    .09     540    .34   │       │   EBR      1      1600      190    .12     570    .36   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600      180    .11*    160    .10*  │       │   WBL      2      2880      150    .05     140    .05   │ 
     │   WBT      3      4800     1020    .21    1490    .31   │       │   WBT      4      6400     1020    .16*   1380    .22*  │ 
     │   WBR      f               1390           1460          │       │   WBR      f               1460           1480          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes N/S Split Phasing                       │       └─────────────────────────────────────────────────────────┘ 
     └─────────────────────────────────────────────────────────┘           TOTAL CAPACITY UTILIZATION       .79            .84 
         TOTAL CAPACITY UTILIZATION      1.18           1.48      
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         2. The Old Road & Magic Mountain                         
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV - Buildout Lanes                                 │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      2      2880      400    .14     430    .15*  │  
     │   NBT      3      4800      540    .11*    390    .08   │  
     │   NBR      1      1600      140    .09     130    .08   │  
     │                                                         │  
     │   SBL      2      2880      630    .22*    480    .17   │  
     │   SBT      2.5    6400      120    .04     650    .20*  │  
     │   SBR      1.5              340            870    .27   │  
     │                                                         │  
     │   EBL      2      2880      540    .19*    520    .18*  │  
     │   EBT      5      8000     1720    .22    2230    .28   │  
     │   EBR      1      1600      140    .09     540    .34   │  
     │                                                         │  
     │   WBL      2      2880      180    .06     160    .06   │  
     │   WBT      4      6400     1020    .16*   1490    .23*  │  
     │   WBR      f               1390           1460          │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .78            .86      
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         3. The Old Road & Valencia                               
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880      486    .17*    261    .09   │       │   NBL      2      2880      770    .27*    470    .16*  │ 
     │   NBT      3      4800      345    .07     766    .16*  │       │   NBT      3      4800      390    .08     740    .15   │ 
     │   NBR      1      1600       69    .04     432    .27   │       │   NBR      1      1600      110    .07     510    .32   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      159    .06     379    .13*  │       │   SBL      2      2880      140    .05     400    .14   │ 
     │   SBT      3      4800      306    .06*    765    .16   │       │   SBT      3      4800      270    .06*    700    .15*  │ 
     │   SBR      1      1600      164    .10     145    .09   │       │   SBR      1      1600      170    .11     210    .13   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      210    .07*    206    .07   │       │   EBL      2      2880      290    .10*    230    .08*  │ 
     │   EBT      4      6400      579    .09     377    .06*  │       │   EBT      4      6400     2200    .34    1600    .25   │ 
     │   EBR      1      1600      183    .11     175    .11   │       │   EBR      1      1600      420    .26     780    .49   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      298    .10     463    .16*  │       │   WBL      2      2880       90    .03     490    .17   │ 
     │   WBT      3      4800      679    .14*    388    .08   │       │   WBT      3      4800     1520    .32*   2080    .43*  │ 
     │   WBR      f                363            463          │       │   WBR      f                370            540          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Right Turn Adjustment                    EBR    .03*  │ 
     └─────────────────────────────────────────────────────────┘       │   Clearance Interval               .10*           .10*  │ 
         TOTAL CAPACITY UTILIZATION       .54            .61           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .85            .95 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   OVOV - Existing Lanes                                 │       │   Current GP - Buildout Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880      730    .25*    430    .15*  │       │   NBL      2      2880      770    .27*    470    .16*  │ 
     │   NBT      3      4800      300    .06     620    .13   │       │   NBT      3      4800      390    .08     740    .15   │ 
     │   NBR      1      1600      110    .07     420    .26   │       │   NBR      1      1600      110    .07     510    .32   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      130    .05     320    .11   │       │   SBL      2      2880      140    .05     400    .14   │ 
     │   SBT      3      4800      200    .04*    760    .16*  │       │   SBT      3      4800      270    .06*    700    .15*  │ 
     │   SBR      1      1600      200    .13     210    .13   │       │   SBR      1      1600      170    .11     210    .13   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      300    .10*    240    .08*  │       │   EBL      2      2880      290    .10*    230    .08*  │ 
     │   EBT      4      6400     2380    .37    1790    .28   │       │   EBT      4      6400     2200    .34    1600    .25   │ 
     │   EBR      1      1600      370    .23     750    .47   │       │   EBR      1      1600      420    .26     780    .49   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880       90    .03     480    .17   │       │   WBL      2      2880       90    .03     490    .17   │ 
     │   WBT      3      4800     1610    .34*   2190    .46*  │       │   WBT      3      4800     1520    .32*   2080    .43*  │ 
     │   WBR      f                350            570          │       │   WBR      f                370            540          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     SBR    .01*                 │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Note: Assumes Right-Turn Overlap for EBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .84            .95               TOTAL CAPACITY UTILIZATION       .85            .92 
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         3. The Old Road & Valencia                               
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV - Buildout Lanes                                 │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      2      2880      730    .25*    430    .15*  │  
     │   NBT      3      4800      300    .06     620    .13   │  
     │   NBR      1      1600      110    .07     420    .26   │  
     │                                                         │  
     │   SBL      2      2880      130    .05     320    .11   │  
     │   SBT      3      4800      200    .04*    760    .16*  │  
     │   SBR      1      1600      200    .13     210    .13   │  
     │                                                         │  
     │   EBL      2      2880      300    .10*    240    .08*  │  
     │   EBT      4      6400     2380    .37    1790    .28   │  
     │   EBR      1      1600      370    .23     750    .47   │  
     │                                                         │  
     │   WBL      2      2880       90    .03     480    .17   │  
     │   WBT      3      4800     1610    .34*   2190    .46*  │  
     │   WBR      f                350            570          │  
     │                                                         │  
     │   Right Turn Adjustment     SBR    .01*                 │  
     │   Clearance Interval               .10*           .10*  │  
     │   Note: Assumes Right-Turn Overlap for EBR              │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .84            .95      
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         4. The Old Road & McBean                                 
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600       62    .04*    171    .11*  │       │   NBL      1      1600       70    .04     170    .11   │ 
     │   NBT      3      4800      326    .07     454    .09   │       │   NBT      3      4800      540    .11*   1020    .21*  │ 
     │   NBR      1      1600      121    .08     416    .26   │       │   NBR      1      1600      330    .21     620    .39   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1600       90    .06      97    .06   │       │   SBL      1      1600      240    .15*    450    .28*  │ 
     │   SBT      2      3200      361    .11*    531    .17*  │       │   SBT      2      3200      310    .10    1110    .35   │ 
     │   SBR      1      1600      289    .18     249    .16   │       │   SBR      1      1600       20    .01     210    .13   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      577    .20*    244    .08   │       │   EBL      2      2880      110    .04     220    .08*  │ 
     │   EBT      3      4800      623    .13     385    .08*  │       │   EBT      3      4800      970    .20*    400    .08   │ 
     │   EBR      1      1600      174    .11     127    .08   │       │   EBR      1      1600      130    .08      90    .06   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      313    .11     653    .23*  │       │   WBL      2      2880      250    .09*    890    .31   │ 
     │   WBT      2      3200      241    .10*    521    .18   │       │   WBT      2      3200      220    .14     850    .38*  │ 
     │   WBR      0         0       93             51          │       │   WBR      0         0      640    .40     350          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Right Turn Adjustment   Multi    .07*                 │ 
     └─────────────────────────────────────────────────────────┘       │   Clearance Interval               .10*           .10*  │ 
         TOTAL CAPACITY UTILIZATION       .55            .69           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .72           1.05 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   OVOV - Existing Lanes                                 │       │   Current GP - Buildout Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600       60    .04     140    .09   │       │   NBL      1      1600       70    .04     170    .11*  │ 
     │   NBT      3      4800      390    .08*    840    .18*  │       │   NBT      3      4800      540    .11*   1020    .21   │ 
     │   NBR      1      1600      300    .19     640    .40   │       │   NBR      1      1600      330    .21     620    .39   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1600      170    .11*    620    .39*  │       │   SBL      2      2880      240    .08*    450    .16   │ 
     │   SBT      2      3200      260    .08     900    .28   │       │   SBT      2      3200      310    .10    1110    .35*  │ 
     │   SBR      1      1600       20    .01     260    .16   │       │   SBR      1      1600       20    .01     210    .13   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      130    .05     210    .07*  │       │   EBL      2      2880      110    .04     220    .08   │ 
     │   EBT      3      4800     1110    .23*    470    .10   │       │   EBT      3      4800      970    .20*    400    .08*  │ 
     │   EBR      1      1600      120    .08      90    .06   │       │   EBR      1      1600      130    .08      90    .06   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      250    .09*    870    .30   │       │   WBL      2      2880      250    .09*    890    .31*  │ 
     │   WBT      2      3200      250    .16     960    .38*  │       │   WBT      2      3200      220    .07     850    .27   │ 
     │   WBR      0         0      630    .39     270          │       │   WBR      1      1600      640    .40     350    .22   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment   Multi    .08*                 │       │   Right Turn Adjustment   Multi    .10*                 │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       │   Note: Assumes Right-Turn Overlap for NBR              │ 
         TOTAL CAPACITY UTILIZATION       .69           1.12           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .68            .95 
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         4. The Old Road & McBean                                 
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV - Buildout Lanes                                 │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      1      1600       60    .04     140    .09   │  
     │   NBT      3      4800      390    .08*    840    .18*  │  
     │   NBR      1      1600      300    .19     640    .40   │  
     │                                                         │  
     │   SBL      2      2880      170    .06*    620    .22*  │  
     │   SBT      2      3200      260    .08     900    .28   │  
     │   SBR      1      1600       20    .01     260    .16   │  
     │                                                         │  
     │   EBL      2      2880      130    .05     210    .07   │  
     │   EBT      3      4800     1110    .23*    470    .10*  │  
     │   EBR      1      1600      120    .08      90    .06   │  
     │                                                         │  
     │   WBL      2      2880      250    .09*    870    .30*  │  
     │   WBT      2      3200      250    .08     960    .30   │  
     │   WBR      1      1600      630    .39     270    .17   │  
     │                                                         │  
     │   Right Turn Adjustment   Multi    .09*                 │  
     │   Clearance Interval               .10*           .10*  │  
     │   Note: Assumes Right-Turn Overlap for NBR              │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .65            .90      
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         5. The Old Road & Pico Canyon                            
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600       63    .04*    182    .11*  │       │   NBL      1      1600      170    .11     180    .11   │ 
     │   NBT      2      3200      188    .08     356    .12   │       │   NBT      2      3200      370    .13*    840    .31*  │ 
     │   NBR      0         0       60             36          │       │   NBR      0         0       60            140          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      275    .10     557    .19   │       │   SBL      2      2880      330    .11*    520    .18*  │ 
     │   SBT      1      1600      269    .17*    400    .25*  │       │   SBT      1      1600      180    .11     550    .34   │ 
     │   SBR      1      1600       21    .01      32    .02   │       │   SBR      1      1600      180    .11     500    .31   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600       49    .03      60    .04*  │       │   EBL      1      1600      400    .25*    100    .06*  │ 
     │   EBT      2      3200      620    .19*    422    .13   │       │   EBT      2      3200      730    .23    1090    .34   │ 
     │   EBR      1      1600      137    .09      80    .05   │       │   EBR      1      1600      100    .06     270    .17   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600       66    .04*     68    .04   │       │   WBL      1      1600       10    .01      10    .01   │ 
     │   WBT      2      3200      283    .09     730    .23*  │       │   WBT      2      3200     1470    .46*   1390    .43*  │ 
     │   WBR      f                308            624          │       │   WBR      f                300            620          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .54            .73               TOTAL CAPACITY UTILIZATION      1.05           1.08 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   OVOV - Existing Lanes                                 │       │   Current GP - Buildout Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600      120    .08*    190    .12   │       │   NBL      2      2880      170    .06     180    .06   │ 
     │   NBT      2      3200      220    .08     660    .24*  │       │   NBT      2      3200      370    .13*    840    .31*  │ 
     │   NBR      0         0       50            100          │       │   NBR      0         0       60            140          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      320    .11     510    .18*  │       │   SBL      2      2880      330    .11*    520    .18*  │ 
     │   SBT      1      1600      170    .11*    360    .23   │       │   SBT      2      3200      180    .11     550    .33   │ 
     │   SBR      1      1600      130    .08     470    .29   │       │   SBR      0         0      180            500          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600      380    .24*     90    .06*  │       │   EBL      1      1600      400    .25*    100    .06*  │ 
     │   EBT      2      3200      590    .18     890    .28   │       │   EBT      2      3200      730    .23    1090    .34   │ 
     │   EBR      1      1600      100    .06     250    .16   │       │   EBR      1      1600      100    .06     270    .17   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600       10    .01      10    .01   │       │   WBL      1      1600       10    .01      10    .01   │ 
     │   WBT      2      3200     1270    .40*   1300    .41*  │       │   WBT      3      4800     1470    .37*   1390    .42*  │ 
     │   WBR      f                260            570          │       │   WBR      0         0      300            620          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .93            .99               TOTAL CAPACITY UTILIZATION       .96           1.07 
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         5. The Old Road & Pico Canyon                            
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV - Buildout Lanes                                 │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      2      2880      120    .04     190    .07   │  
     │   NBT      2      3200      220    .08*    660    .24*  │  
     │   NBR      0         0       50            100          │  
     │                                                         │  
     │   SBL      2      2880      320    .11*    510    .18*  │  
     │   SBT      2      3200      170    .09     360    .23   │  
     │   SBR      0         0      130            470    .29   │  
     │                                                         │  
     │   EBL      1      1600      380    .24*     90    .06*  │  
     │   EBT      2      3200      590    .18     890    .28   │  
     │   EBR      1      1600      100    .06     250    .16   │  
     │                                                         │  
     │   WBL      1      1600       10    .01      10    .01   │  
     │   WBT      3      4800     1270    .32*   1300    .39*  │  
     │   WBR      0         0      260            570          │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .85            .97      



One Valley One Vision  Valley-Wide Traffic Study 

Austin-Foust Associates, Inc. A-16 536002rptAppxA.doc 

          
         6. Rye/Copper Hill & Newhall Ranch                       
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500       46    .01*     99    .03   │       │   NBL      2      3500      360    .10*    270    .08   │ 
     │   NBT      3      5250      329    .06    1103    .21*  │       │   NBT      3      5250     1100    .21    1460    .28*  │ 
     │   NBR      f                 57             65          │       │   NBR      f                 40             80          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500       99    .03     181    .05*  │       │   SBL      2      3500       80    .02     280    .08*  │ 
     │   SBT      3      5250     1354    .26*    535    .10   │       │   SBT      3      5250     1680    .32*    950    .18   │ 
     │   SBR      f                389            204          │       │   SBR      f               1270            770          │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      403    .12*    979    .28*  │       │   EBL      2      3500      500    .14*    980    .28   │ 
     │   EBT      4      7000      392    .06     918    .13   │       │   EBT      4      7000      530    .08    2100    .30*  │ 
     │   EBR      1      1750      102    .06      60    .03   │       │   EBR      1      1750      260    .15     430    .25   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      338    .10     174    .05   │       │   WBL      2      3500      370    .11     470    .13*  │ 
     │   WBT      4      7000      723    .10*    324    .05*  │       │   WBT      4      7000     1350    .19*    990    .14   │ 
     │   WBR      f                131            126          │       │   WBR      f                700            270          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .59            .69               TOTAL CAPACITY UTILIZATION       .85            .89 
 
 
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV - Existing Lanes                                 │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      2      3500      430    .12*    390    .11   │  
     │   NBT      3      5250     1190    .23    1350    .26*  │  
     │   NBR      f                220             90          │  
     │                                                         │  
     │   SBL      2      3500       90    .03     280    .08*  │  
     │   SBT      3      5250     1640    .31*    960    .18   │  
     │   SBR      f               1260            820          │  
     │                                                         │  
     │   EBL      2      3500      360    .10*   1040    .30*  │  
     │   EBT      4      7000      540    .08    1990    .28   │  
     │   EBR      1      1750      280    .16     530    .30   │  
     │                                                         │  
     │   WBL      2      3500      330    .09     470    .13   │  
     │   WBT      4      7000     1230    .18*   1050    .15*  │  
     │   WBR      f                660            290          │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .81            .89      
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         7. McBean & Newhall Ranch                                
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      415    .12*    298    .09   │       │   NBL      2      3500      250    .07     280    .08   │ 
     │   NBT      3      5250      586    .11    1749    .33*  │       │   NBT      3      5250      880    .17*   1960    .37*  │ 
     │   NBR      2      3500      226    .06     755    .22   │       │   NBR      2      3500      160    .05    1210    .35   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      239    .07     164    .05*  │       │   SBL      2      3500      480    .14*    180    .05*  │ 
     │   SBT      4      7000     1584    .23*    794    .11   │       │   SBT      4      7000     1700    .24    1320    .19   │ 
     │   SBR      f                134             53          │       │   SBR      f                230             70          │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      111    .03     213    .06   │       │   EBL      2      3500      100    .03*    320    .09*  │ 
     │   EBT      4      7000      534    .08*   1233    .18*  │       │   EBT      4      7000      680    .10    2040    .29   │ 
     │   EBR      1      1750      215    .12     477    .27   │       │   EBR      1      1750      280    .16     610    .35   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      853    .24*    395    .11*  │       │   WBL      2      3500      970    .28     240    .07   │ 
     │   WBT      3      5250     1369    .26     445    .08   │       │   WBT      3      5250     1890    .36*   1590    .30*  │ 
     │   WBR      1      1750       49    .03     131    .07   │       │   WBR      1      1750       60    .03     450    .26   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .77            .77               TOTAL CAPACITY UTILIZATION       .80            .91 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   OVOV - Existing Lanes                                 │       │   Current GP - Buildout Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      250    .07     280    .08   │       │   NBL      2      3500      250    .07     280    .08   │ 
     │   NBT      3      5250      910    .17*   2020    .38*  │       │   NBT      3      5250      880    .17*   1960    .37*  │ 
     │   NBR      2      3500      160    .05    1220    .35   │       │   NBR      2      3500      160    .05    1210    .35   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      530    .15*    180    .05*  │       │   SBL      2      3500      480    .14*    180    .05*  │ 
     │   SBT      4      7000     1770    .25    1340    .19   │       │   SBT      4      7000     1700    .24    1320    .19   │ 
     │   SBR      f                200             60          │       │   SBR      f                230             70          │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      100    .03     250    .07*  │       │   EBL      2      3500      100    .03     320    .09   │ 
     │   EBT      4      7000      910    .13*   1990    .28   │       │   EBT      4      7000      680    .10*   2040    .29*  │ 
     │   EBR      1      1750      310    .18     640    .37   │       │   EBR      1      1750      280    .16     610    .35   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      970    .28*    280    .08   │       │   WBL      2      3500      970    .28*    240    .07*  │ 
     │   WBT      3      5250     1760    .34    1740    .33*  │       │   WBT      4      7000     1890    .27    1590    .23   │ 
     │   WBR      1      1750       60    .03     480    .27   │       │   WBR      1      1750       60    .03     450    .26   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Right Turn Adjustment     EBR    .01*                 │ 
     └─────────────────────────────────────────────────────────┘       │   Clearance Interval               .10*           .10*  │ 
         TOTAL CAPACITY UTILIZATION       .83            .93           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .80            .88 
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         7. McBean & Newhall Ranch                                
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV - Buildout Lanes                                 │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      2      3500      250    .07     280    .08   │  
     │   NBT      3      5250      910    .17*   2020    .38*  │  
     │   NBR      2      3500      160    .05    1220    .35   │  
     │                                                         │  
     │   SBL      2      3500      530    .15*    180    .05*  │  
     │   SBT      4      7000     1770    .25    1340    .19   │  
     │   SBR      f                200             60          │  
     │                                                         │  
     │   EBL      2      3500      100    .03     250    .07   │  
     │   EBT      4      7000      910    .13*   1990    .28*  │  
     │   EBR      1      1750      310    .18     640    .37   │  
     │                                                         │  
     │   WBL      2      3500      970    .28*    280    .08*  │  
     │   WBT      4      7000     1760    .25    1740    .25   │  
     │   WBR      1      1750       60    .03     480    .27   │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .83            .89      
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         8. McBean & Magic Mountain                               
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500       54    .02*    127    .04   │       │   NBL      2      3500      240    .07     290    .08   │ 
     │   NBT      3      5250     1018    .19    1290    .25*  │       │   NBT      3      5250     1310    .25*   2380    .45*  │ 
     │   NBR      f                 69            102          │       │   NBR      f                 40            280          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      183    .05     366    .10*  │       │   SBL      2      3500      430    .12*    160    .05*  │ 
     │   SBT      4      7000     1665    .24*   1724    .25   │       │   SBT      4      7000     1920    .27    2260    .32   │ 
     │   SBR      f                396            283          │       │   SBR      f                800            130          │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      322    .09*    539    .15*  │       │   EBL      2      3500      500    .14     510    .15   │ 
     │   EBT      2      3500      421    .12     765    .22   │       │   EBT      2      3500     1340    .38*   1930    .55*  │ 
     │   EBR      1      1750       41    .02     165    .09   │       │   EBR      1      1750      130    .07     280    .16   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500       71    .02     262    .07   │       │   WBL      2      3500       70    .02*    220    .06*  │ 
     │   WBT      2      3500      536    .15*    574    .16*  │       │   WBT      2      3500      880    .25    1390    .40   │ 
     │   WBR      1      1750      151    .09     481    .27   │       │   WBR      1      1750      410    .23     450    .26   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    WBR    .03*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       └─────────────────────────────────────────────────────────┘ 
     └─────────────────────────────────────────────────────────┘           TOTAL CAPACITY UTILIZATION       .87           1.21 
         TOTAL CAPACITY UTILIZATION       .60            .79      
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   OVOV - Existing Lanes                                 │       │   Current GP - Buildout Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      200    .06     390    .11   │       │   NBL      2      3500      240    .07*    290    .08*  │ 
     │   NBT      3      5250     1260    .24*   2460    .47*  │       │   NBT      4      7000     1310    .19    2380    .34   │ 
     │   NBR      f                 50            270          │       │   NBR      f                 40            280          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      580    .17*    340    .10*  │       │   SBL      2      3500      430    .12     160    .05   │ 
     │   SBT      4      7000     1960    .28    2110    .30   │       │   SBT      4      7000     1920    .27*   2260    .32*  │ 
     │   SBR      f                690            120          │       │   SBR      f                800            130          │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      530    .15     470    .13   │       │   EBL      2      3500      500    .14*    510    .15   │ 
     │   EBT      2      3500     1550    .44*   1780    .51*  │       │   EBT      3      5250     1340    .26    1930    .37*  │ 
     │   EBR      1      1750      150    .09     400    .23   │       │   EBR      1      1750      130    .07     280    .16   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500       70    .02*    220    .06*  │       │   WBL      2      3500       70    .02     220    .06*  │ 
     │   WBT      2      3500      820    .23    1330    .38   │       │   WBT      3      5250      880    .17*   1390    .26   │ 
     │   WBR      1      1750      370    .21     590    .34   │       │   WBR      1      1750      410    .23     450    .26   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       │   Note: Assumes Right-Turn Overlap for WBR              │ 
         TOTAL CAPACITY UTILIZATION       .97           1.24           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .75            .93 
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         8. McBean & Magic Mountain                               
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV GP - Buildout Lanes                              │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      2      3500      200    .06     390    .11   │  
     │   NBT      4      7000     1260    .18*   2460    .35*  │  
     │   NBR      1      1750       50    .03     270    .15   │  
     │                                                         │  
     │   SBL      2      3500      580    .17*    340    .10*  │  
     │   SBT      4      7000     1960    .28    2110    .30   │  
     │   SBR      f                690            120          │  
     │                                                         │  
     │   EBL      2      3500      530    .15     470    .13   │  
     │   EBT      3      5250     1550    .30*   1780    .34*  │  
     │   EBR      1      1750      150    .09     400    .23   │  
     │                                                         │  
     │   WBL      2      3500       70    .02*    220    .06*  │  
     │   WBT      3      5250      820    .16    1330    .25   │  
     │   WBR      1      1750      370    .21     590    .34   │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     │   Note: Assumes Right-Turn Overlap for WBR              │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .77            .95      
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         9. McBean & Valencia                                     
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      216    .06*    178    .05*  │       │   NBL      2      3500      270    .08*    160    .05   │ 
     │   NBT      3      5250      862    .16    1116    .21   │       │   NBT      3      5250     1060    .20    1350    .26*  │ 
     │   NBR      2      3500      247    .07     518    .15   │       │   NBR      2      3500      250    .07     700    .20   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      110    .03     173    .05   │       │   SBL      2      3500       70    .02     270    .08*  │ 
     │   SBT      3      5250      763    .15*   1131    .22*  │       │   SBT      3      5250      880    .17*   1310    .25   │ 
     │   SBR      2      3500      809    .23     728    .21   │       │   SBR      2      3500      970    .28     980    .28   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      522    .15*    558    .16   │       │   EBL      2      3500      450    .13*    940    .27*  │ 
     │   EBT      3      5250      759    .14    1231    .23*  │       │   EBT      3      5250      860    .16    1400    .27   │ 
     │   EBR      1      1750      114    .07     166    .09   │       │   EBR      1      1750       20    .01     370    .21   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      343    .10     430    .12*  │       │   WBL      2      3500      360    .10     600    .17   │ 
     │   WBT      3      5250     1101    .21*    909    .17   │       │   WBT      3      5250     1180    .22*    930    .18*  │ 
     │   WBR      1      1750       49    .03     155    .09   │       │   WBR      1      1750      290    .17     290    .17   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for SBR              │       │   Note: Assumes Right-Turn Overlap for SBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .67            .72               TOTAL CAPACITY UTILIZATION       .70            .89 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   OVOV - Existing Lanes                                 │       │   Current GP - Buildout Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      280    .08*    190    .05   │       │   NBL      2      3500      270    .08*    160    .05*  │ 
     │   NBT      3      5250     1020    .19    1370    .26*  │       │   NBT      4      7000     1060    .15    1350    .19   │ 
     │   NBR      2      3500      320    .09     710    .20   │       │   NBR      1      1750      250    .14     700    .40   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500       70    .02     220    .06*  │       │   SBL      2      3500       70    .02     270    .08   │ 
     │   SBT      3      5250      960    .18*   1350    .26   │       │   SBT      3      5250      880    .17*   1310    .25*  │ 
     │   SBR      2      3500      900    .26     970    .28   │       │   SBR      2      3500      970    .28     980    .28   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      530    .15*   1000    .29*  │       │   EBL      2      3500      450    .13*    940    .27   │ 
     │   EBT      3      5250     1170    .22    1270    .24   │       │   EBT      3      5250      860    .16    1400    .27*  │ 
     │   EBR      1      1750       20    .01     340    .19   │       │   EBR      1      1750       20    .01     370    .21   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      420    .12     730    .21   │       │   WBL      2      3500      360    .10     600    .17*  │ 
     │   WBT      3      5250     1060    .20*   1200    .23*  │       │   WBT      4      7000     1180    .17*    930    .13   │ 
     │   WBR      1      1750      220    .13     350    .20   │       │   WBR      1      1750      290    .17     290    .17   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Right Turn Adjustment     SBR    .01*    NBR    .01*  │ 
     │   Note: Assumes Right-Turn Overlap for SBR              │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       │   Note: Assumes Right-Turn Overlap for NBR              │ 
         TOTAL CAPACITY UTILIZATION       .71            .94           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .66            .85 
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         9. McBean & Valencia                                     
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV - Buildout Lanes                                 │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      2      3500      280    .08*    190    .05*  │  
     │   NBT      4      7000     1020    .15    1370    .20   │  
     │   NBR      1      1750      320    .18     710    .41   │  
     │                                                         │  
     │   SBL      2      3500       70    .02     220    .06   │  
     │   SBT      3      5250      960    .18*   1350    .26*  │  
     │   SBR      2      3500      900    .26     970    .28   │  
     │                                                         │  
     │   EBL      2      3500      530    .15    1000    .29*  │  
     │   EBT      3      5250     1170    .22*   1270    .24   │  
     │   EBR      1      1750       20    .01     340    .19   │  
     │                                                         │  
     │   WBL      2      3500      420    .12*    730    .21   │  
     │   WBT      4      7000     1060    .15    1200    .17*  │  
     │   WBR      1      1750      220    .13     350    .20   │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     │   Note: Assumes Right-Turn Overlap for NBR              │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .70            .87      



One Valley One Vision  Valley-Wide Traffic Study 

Austin-Foust Associates, Inc. A-23 536002rptAppxA.doc 

         10. Orchard Village & McBean                                                                                       
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1.5              413            344          │       │   NBL      1.5              980            880          │ 
     │   NBT      0.5    3500       55    .13*     21    .10*  │       │   NBT      0.5    3500       60    .30*     60    .27*  │ 
     │   NBR      2      3500      591    .17     851    .24   │       │   NBR      2      3500      830    .24    1100    .31   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0       19             74          │       │   SBL      0         0       10             60          │ 
     │   SBT      1      1750       20    .02*     57    .07*  │       │   SBT      1      1750       20    .02*     70    .07*  │ 
     │   SBR      d      1750       14    .01      45    .03   │       │   SBR      d      1750       10    .01      30    .02   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1750       14    .01      25    .01   │       │   EBL      1      1750       50    .03      40    .02   │ 
     │   EBT      3      5250      445    .13*    854    .24*  │       │   EBT      3      5250      550    .16*    970    .28*  │ 
     │   EBR      0         0      317    .18     412          │       │   EBR      0         0      840    .48    1150    .66   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      656    .19*    878    .25*  │       │   WBL      2      3500      850    .24*   1140    .33*  │ 
     │   WBT      3      5250      651    .14     781    .15   │       │   WBT      3      5250      620    .12     910    .18   │ 
     │   WBR      0         0       58             22          │       │   WBR      0         0       30             20          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Right Turn Adjustment     EBR    .09*    EBR    .18*  │ 
     │   Note: Assumes N/S Split Phasing                       │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for NBR              │       │   Note: Assumes N/S Split Phasing                       │ 
     └─────────────────────────────────────────────────────────┘       │   Note: Assumes Right-Turn Overlap for NBR              │ 
         TOTAL CAPACITY UTILIZATION       .57            .76           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .91           1.23 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   OVOV - Existing Lanes                                 │       │   Current GP - Buildout Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1.5              960            910          │       │   NBL      1.5              980            880          │ 
     │   NBT      0.5    3500       60    .29*     60    .28*  │       │   NBT      0.5    3500       60    .30*     60    .27*  │ 
     │   NBR      2      3500      850    .24    1110    .32   │       │   NBR      2      3500      830    .24    1100    .31   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0       10             60          │       │   SBL      1.5               10    .01      60          │ 
     │   SBT      1      1750       20    .02*     70    .07*  │       │   SBT      1.5    5250       20    .01*     70    .02*  │ 
     │   SBR      d      1750       10    .01      30    .02   │       │   SBR      1      1750       10    .01      30    .02   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1750       50    .03      40    .02   │       │   EBL      1      1750       50    .03      40    .02   │ 
     │   EBT      3      5250      440    .13*    900    .26*  │       │   EBT      2.5    7000      550  {.14}*    970  {.25}*  │ 
     │   EBR      0         0      880    .50    1200    .69   │       │   EBR      1.5              840           1150          │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      860    .25*   1140    .33*  │       │   WBL      2      3500      850    .24*   1140    .33*  │ 
     │   WBT      3      5250      650    .13     950    .18   │       │   WBT      3      5250      620    .12     910    .18   │ 
     │   WBR      0         0       30             20          │       │   WBR      0         0       30             20          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     EBR    .15*    EBR    .22*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Note: Assumes N/S Split Phasing                       │ 
     │   Note: Assumes N/S Split Phasing                       │       │   Note: Assumes Right-Turn Overlap for NBR              │ 
     │   Note: Assumes Right-Turn Overlap for NBR              │       └─────────────────────────────────────────────────────────┘ 
     └─────────────────────────────────────────────────────────┘           TOTAL CAPACITY UTILIZATION       .79            .97 
         TOTAL CAPACITY UTILIZATION       .94           1.26      
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         10. Orchard Village & McBean                             
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV - Buildout Lanes                                 │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      1.5              960            910          │  
     │   NBT      0.5    3500       60    .29*     60    .28*  │  
     │   NBR      2      3500      850    .24    1110    .32   │  
     │                                                         │  
     │   SBL      1.5               10    .01      60          │  
     │   SBT      1.5    5250       20    .01*     70    .02*  │  
     │   SBR      1      1750       10    .01      30    .02   │  
     │                                                         │  
     │   EBL      1      1750       50    .03      40    .02   │  
     │   EBT      2.5    7000      440    .13*    900  {.25}*  │  
     │   EBR      1.5              880    .25    1200          │  
     │                                                         │  
     │   WBL      2      3500      860    .25*   1140    .33*  │  
     │   WBT      3      5250      650    .13     950    .18   │  
     │   WBR      0         0       30             20          │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     │   Note: Assumes N/S Split Phasing                       │  
     │   Note: Assumes Right-Turn Overlap for NBR              │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .78            .98      
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         11. Orchard Village & Wiley Cyn                          
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1750      131    .07     207    .12   │       │   NBL      1      1750       30    .02      80    .05   │ 
     │   NBT      2      3500      567    .19*    811    .29*  │       │   NBT      2      3500      750    .31*   1080    .47*  │ 
     │   NBR      0         0       82            216          │       │   NBR      0         0      320            570          │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1750       82    .05*    179    .10*  │       │   SBL      1      1750      510    .29*    640    .37*  │ 
     │   SBT      2      3500      405    .12     849    .24   │       │   SBT      2      3500      670    .19    1090    .31   │ 
     │   SBR      1      1750      252    .14     333    .19   │       │   SBR      1      1750      280    .16     160    .09   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      144    .04*    345    .10   │       │   EBL      2      3500      190    .05     290    .08   │ 
     │   EBT      2      3500       97    .05     447    .17*  │       │   EBT      2      3500      300    .11*    730    .26*  │ 
     │   EBR      0         0       84            163          │       │   EBR      0         0       70            170          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750       76    .04     176    .10*  │       │   WBL      1      1750      340    .19*    380    .22*  │ 
     │   WBT      2      3500      275    .08*    285    .08   │       │   WBT      2      3500      540    .15     580    .17   │ 
     │   WBR      1      1750       75    .04      94    .05   │       │   WBR      1      1750      500    .29     500    .29   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .46            .76               TOTAL CAPACITY UTILIZATION      1.00           1.42 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   OVOV - Existing Lanes                                 │       │   Current GP - Buildout Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1750       50    .03      80    .05   │       │   NBL      1      1750       30    .02      80    .05   │ 
     │   NBT      2      3500      710    .30*   1050    .47*  │       │   NBT      3      5250      750    .20*   1080    .31*  │ 
     │   NBR      0         0      330            610          │       │   NBR      0         0      320            570    .33   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1750      530    .30*    650    .37*  │       │   SBL      2      3500      510    .15*    640    .18*  │ 
     │   SBT      2      3500      610    .17    1140    .33   │       │   SBT      3      5250      670    .18    1090    .24   │ 
     │   SBR      1      1750      340    .19     150    .09   │       │   SBR      0         0      280            160          │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      230    .07     320    .09   │       │   EBL      1      1750      190    .11*    290    .17   │ 
     │   EBT      2      3500      370    .13*    760    .26*  │       │   EBT      3      5250      300    .07     730    .17*  │ 
     │   EBR      0         0       90            140          │       │   EBR      0         0       70            170          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750      370    .21*    390    .22*  │       │   WBL      1      1750      340    .19     380    .22*  │ 
     │   WBT      2      3500      690    .20     710    .20   │       │   WBT      3      5250      540    .15*    580    .17   │ 
     │   WBR      1      1750      460    .26     540    .31   │       │   WBR      0         0      500    .29     500    .29   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Right Turn Adjustment     WBR    .03*                 │ 
     └─────────────────────────────────────────────────────────┘       │   Clearance Interval               .10*           .10*  │ 
         TOTAL CAPACITY UTILIZATION      1.04           1.42           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .74            .98 
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         11. Orchard Village & Wiley Cyn                          
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV GP - Buildout Lanes                              │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      1      1750       50    .03      80    .05   │  
     │   NBT      3      5250      710    .20*   1050    .30*  │  
     │   NBR      0         0      330            610    .35   │  
     │                                                         │  
     │   SBL      2      3500      530    .15*    650    .19*  │  
     │   SBT      2      3500      610    .27    1140    .37   │  
     │   SBR      0         0      340            150          │  
     │                                                         │  
     │   EBL      1      1750      230    .13*    320    .18   │  
     │   EBT      3      5250      370    .09     760    .17*  │  
     │   EBR      0         0       90            140          │  
     │                                                         │  
     │   WBL      1      1750      370    .21     390    .22*  │  
     │   WBT      3      5250      690    .20*    710    .20   │  
     │   WBR      0         0      460    .26     540    .31   │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .78            .98      
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         12. Valencia & Magic Mountain                            
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1750       43    .02*    103    .06   │       │   NBL      1      1750       80    .05*    100    .06   │ 
     │   NBT      3      5250      709    .15    1592    .36*  │       │   NBT      3      5250      730    .18    1710    .42*  │ 
     │   NBR      0         0       92            321          │       │   NBR      0         0      220            500          │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1750       28    .02     100    .06*  │       │   SBL      1      1750       50    .03     130    .07*  │ 
     │   SBT      3      5250     1294    .25*   1064    .20   │       │   SBT      3      5250     1610    .31*   1150    .22   │ 
     │   SBR      2      3500      516    .15     408    .12   │       │   SBR      2      3500      720    .21     650    .19   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      227    .06*    676    .19*  │       │   EBL      2      3500      450    .13     740    .21   │ 
     │   EBT      2      3500      186    .07     484    .14   │       │   EBT      2      3500      920    .27*   1380    .40*  │ 
     │   EBR      0         0       45             22          │       │   EBR      0         0       40             30          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750      127    .07     228    .13   │       │   WBL      1      1750      440    .25*    240    .14*  │ 
     │   WBT      2      3500      326    .09*    386    .11*  │       │   WBT      2      3500     1190    .34    1120    .32   │ 
     │   WBR      1      1750       33    .02      83    .05   │       │   WBR      1      1750       90    .05     130    .07   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .52            .82               TOTAL CAPACITY UTILIZATION       .98           1.13 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   OVOV - Existing Lanes                                 │       │   Current GP - Buildout Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1750       80    .05*    130    .07   │       │   NBL      1      1750       80    .05*    100    .06   │ 
     │   NBT      3      5250      830    .21    1760    .47*  │       │   NBT      3      5250      730    .14    1710    .33*  │ 
     │   NBR      0         0      270            690          │       │   NBR      1      1750      220    .13     500    .29   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1750       20    .01      50    .03*  │       │   SBL      1      1750       50    .03     130    .07*  │ 
     │   SBT      3      5250     1640    .31*   1250    .24   │       │   SBT      3      5250     1610    .31*   1150    .22   │ 
     │   SBR      2      3500      750    .21     580    .17   │       │   SBR      2      3500      720    .21     650    .19   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      530    .15     700    .20   │       │   EBL      2      3500      450    .13*    740    .21*  │ 
     │   EBT      2      3500      910    .29*   1300    .38*  │       │   EBT      3      5250      920    .18    1380    .27   │ 
     │   EBR      0         0      100             40          │       │   EBR      0         0       40             30          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750      610    .35*    470    .27*  │       │   WBL      2      3500      440    .13     240    .07   │ 
     │   WBT      2      3500     1040    .30     970    .28   │       │   WBT      3      5250     1190    .24*   1120    .24*  │ 
     │   WBR      1      1750       70    .04      40    .02   │       │   WBR      0         0       90            130          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       │   Note: Assumes Right-Turn Overlap for NBR              │ 
         TOTAL CAPACITY UTILIZATION      1.10           1.25           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .83            .95 
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         12. Valencia & Magic Mountain                            
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV - Buildout Lanes                                 │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      1      1750       80    .05*    130    .07   │  
     │   NBT      3      5250      830    .16    1760    .34*  │  
     │   NBR      1      1750      270    .15     690    .39   │  
     │                                                         │  
     │   SBL      1      1750       20    .01      50    .03*  │  
     │   SBT      3      5250     1640    .31*   1250    .24   │  
     │   SBR      2      3500      750    .21     580    .17   │  
     │                                                         │  
     │   EBL      2      3500      530    .15*    700    .20*  │  
     │   EBT      3      5250      910    .19    1300    .26   │  
     │   EBR      0         0      100             40          │  
     │                                                         │  
     │   WBL      2      3500      610    .17     470    .13   │  
     │   WBT      3      5250     1040    .21*    970    .19*  │  
     │   WBR      0         0       70             40          │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     │   Note: Assumes Right-Turn Overlap for NBR              │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .82            .86      



One Valley One Vision  Valley-Wide Traffic Study 

Austin-Foust Associates, Inc. A-29 536002rptAppxA.doc 

         13. Bouquet Canyon & Plum Canyon                         
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1750       14    .01      66    .04   │       │   NBL      1      1750       10    .01      60    .03   │ 
     │   NBT      2      3500      209    .06*    648    .19*  │       │   NBT      2      3500      310    .09*   1040    .30*  │ 
     │   NBR      1      1750      633    .36     891    .51   │       │   NBR      1      1750      610    .35     850    .49   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1750      182    .10*    169    .10*  │       │   SBL      1      1750      400    .23*    250    .14*  │ 
     │   SBT      2      3500      476    .14     332    .10   │       │   SBT      2      3500      900    .26     390    .11   │ 
     │   SBR      0         0        2              4          │       │   SBR      0         0       10             10          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        6              5          │       │   EBL      0         0       10             10          │ 
     │   EBT      1      1750       10    .03*      8    .02*  │       │   EBT      1      1750       50    .07*     10    .03*  │ 
     │   EBR      0         0       43             30          │       │   EBR      0         0       60             30          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1.5             1364            786          │       │   WBL      1.5             1060            620          │ 
     │   WBT      0.5    3500        5    .39*     21    .23*  │       │   WBT      0.5    3500       20    .31*     20    .18*  │ 
     │   WBR      1      1750      133    .08     181    .10   │       │   WBR      1      1750      310    .18     230    .13   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    NBR    .09*  │       │   Right Turn Adjustment                    NBR    .01*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes E/W Split Phasing                       │       │   Note: Assumes E/W Split Phasing                       │ 
     │   Note: Assumes Right-Turn Overlap for NBR              │       │   Note: Assumes Right-Turn Overlap for NBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .68            .73               TOTAL CAPACITY UTILIZATION       .80            .76 
 
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV - Existing Lanes                                 │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      1      1750       10    .01      60    .03   │  
     │   NBT      2      3500      330    .09*   1050    .30*  │  
     │   NBR      1      1750      600    .34     810    .46   │  
     │                                                         │  
     │   SBL      1      1750      400    .23*    260    .15*  │  
     │   SBT      2      3500      940    .27     350    .10   │  
     │   SBR      0         0       10             10          │  
     │                                                         │  
     │   EBL      0         0       10             10          │  
     │   EBT      1      1750       50    .07*     10    .03*  │  
     │   EBR      0         0       60             30          │  
     │                                                         │  
     │   WBL      1.5             1050            630          │  
     │   WBT      0.5    3500       20    .31*     20    .19*  │  
     │   WBR      1      1750      310    .18     250    .14   │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     │   Note: Assumes E/W Split Phasing                       │  
     │   Note: Assumes Right-Turn Overlap for NBR              │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .80            .77      
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         14. Bouquet Canyon & Newhall Ranch                       
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      612    .17*    624    .18*  │       │   NBL      2      3500      670    .19*    810    .23*  │ 
     │   NBT      4      7000      655    .09    1993    .28   │       │   NBT      4      7000      500    .07    2350    .34   │ 
     │   NBR      1      1750       46    .03     160    .09   │       │   NBR      1      1750      300    .17     620    .35   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1750       10    .01      55    .03   │       │   SBL      1      1750      110    .06      70    .04   │ 
     │   SBT      4      7000     2237    .32*   1238    .18*  │       │   SBT      4      7000     2000    .29*   1370    .20*  │ 
     │   SBR      1      1750      818    .47     362    .21   │       │   SBR      1      1750      810    .46     410    .23   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      249    .07*    953    .27*  │       │   EBL      2      3500      260    .07     690    .20   │ 
     │   EBT      2      3500       63    .02     315    .09   │       │   EBT      2      3500      710    .20*   2020    .58*  │ 
     │   EBR      2      3500      505    .14     515    .15   │       │   EBR      2      3500      890    .25    1100    .31   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500       26    .01      89    .03   │       │   WBL      2      3500      570    .16*    170    .05*  │ 
     │   WBT      3      5250       94    .02*    181    .03*  │       │   WBT      3      5250     1340    .26     930    .18   │ 
     │   WBR      1      1750        4    .00     164    .09   │       │   WBR      1      1750       50    .03     100    .06   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     SBR    .08*                 │       │   Right Turn Adjustment     SBR    .08*                 │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for SBR EBR          │       │   Note: Assumes Right-Turn Overlap for SBR EBR          │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .76            .76               TOTAL CAPACITY UTILIZATION      1.02           1.16 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   OVOV - Existing Lanes                                 │       │   Current GP - Buildout Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      550    .16*    890    .25*  │       │   NBL      2      3500      670    .19*    810    .23*  │ 
     │   NBT      4      7000      530    .08    2490    .36   │       │   NBT      4      7000      500    .07    2350    .34   │ 
     │   NBR      1      1750      270    .15     600    .34   │       │   NBR      1      1750      300    .17     620    .35   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1750      110    .06      70    .04   │       │   SBL      2      3500      110    .03      70    .02   │ 
     │   SBT      4      7000     2190    .31*   1430    .20*  │       │   SBT      4      7000     2000    .29*   1370    .20*  │ 
     │   SBR      1      1750      750    .43     440    .25   │       │   SBR      1      1750      810    .46     410    .23   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      270    .08     690    .20   │       │   EBL      2      3500      260    .07*    690    .20   │ 
     │   EBT      2      3500      930    .27*   2040    .58*  │       │   EBT      4      7000      710    .10    2020    .29*  │ 
     │   EBR      2      3500      850    .24    1050    .30   │       │   EBR      2      3500      890    .25    1100    .31   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      570    .16*    150    .04*  │       │   WBL      2      3500      570    .16     170    .05*  │ 
     │   WBT      3      5250     1420    .27     970    .18   │       │   WBT      4      7000     1340    .19*    930    .13   │ 
     │   WBR      1      1750       70    .04     100    .06   │       │   WBR      1      1750       50    .03     100    .06   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Right Turn Adjustment     SBR    .10*                 │ 
     │   Note: Assumes Right-Turn Overlap for SBR EBR          │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       │   Note: Assumes Right-Turn Overlap for SBR WBR EBR      │ 
         TOTAL CAPACITY UTILIZATION      1.00           1.17           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .94            .87 
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         14. Bouquet Canyon & Newhall Ranch                       
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV - Buildout Lanes                                 │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      2      3500      550    .16*    890    .25*  │  
     │   NBT      4      7000      530    .08    2490    .36   │  
     │   NBR      1      1750      270    .15     600    .34   │  
     │                                                         │  
     │   SBL      2      3500      110    .03      70    .02   │  
     │   SBT      4      7000     2190    .31*   1430    .20*  │  
     │   SBR      1      1750      750    .43     440    .25   │  
     │                                                         │  
     │   EBL      2      3500      270    .08     690    .20*  │  
     │   EBT      4      7000      930    .13*   2040    .29   │  
     │   EBR      2      3500      850    .24    1050    .30   │  
     │                                                         │  
     │   WBL      2      3500      570    .16*    150    .04   │  
     │   WBT      4      7000     1420    .20     970    .14*  │  
     │   WBR      1      1750       70    .04     100    .06   │  
     │                                                         │  
     │   Right Turn Adjustment     SBR    .03*                 │  
     │   Clearance Interval               .10*           .10*  │  
     │   Note: Assumes Right-Turn Overlap for SBR WBR EBR      │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .89            .89      
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         15. Bouquet Canyon & Soledad Canyon                      
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1750       27    .02      27    .02   │       │   NBL      1      1750       20    .01*    100    .06   │ 
     │   NBT      3      5250      512    .10*   1251    .24*  │       │   NBT      3      5250      620    .12    1770    .34*  │ 
     │   NBR      1      1750      260    .15     420    .24   │       │   NBR      1      1750      110    .06     470    .27   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      718    .21*    673    .19*  │       │   SBL      2      3500      290    .08     530    .15*  │ 
     │   SBT      3      5250     1266    .24     987    .19   │       │   SBT      3      5250     1890    .36*   1210    .23   │ 
     │   SBR      2      3500      752    .21     664    .19   │       │   SBR      2      3500     1240    .35     910    .26   │ 
     │                                                         │       │                                                         │ 
     │   EBL      3      5250      225    .04*    748    .14   │       │   EBL      3      5250      340    .06*   1370    .26*  │ 
     │   EBT      3      5250      633    .12    1501    .29*  │       │   EBT      3      5250      840    .18    1240    .24   │ 
     │   EBR      0         0        5             19          │       │   EBR      0         0      120             40          │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      372    .11     328    .09*  │       │   WBL      2      3500      120    .03     290    .08   │ 
     │   WBT      2.5    7000     1608  {.31}*    929  {.20}   │       │   WBT      2.5    7000     1020  {.19}*    970  {.18}*  │ 
     │   WBR      1.5              688  {.24}     686          │       │   WBR      1.5              380  {.03}     490  {.17}   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for SBR              │       │   Note: Assumes Right-Turn Overlap for SBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .76            .91               TOTAL CAPACITY UTILIZATION       .72           1.03 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   OVOV - Existing Lanes                                 │       │   Current GP - Buildout Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1750       20    .01*    100    .06   │       │   NBL      1      1750       20    .01*    100    .06   │ 
     │   NBT      3      5250      660    .13    1760    .34*  │       │   NBT      4      7000      620    .09    1770    .25*  │ 
     │   NBR      1      1750      230    .13     500    .29   │       │   NBR      1      1750      110    .06     470    .27   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      400    .11     430    .12*  │       │   SBL      2      3500      290    .08     530    .15*  │ 
     │   SBT      3      5250     1910    .36*   1400    .27   │       │   SBT      3      5250     1890    .36*   1210    .23   │ 
     │   SBR      2      3500     1250    .36     820    .23   │       │   SBR      2      3500     1240    .35     910    .26   │ 
     │                                                         │       │                                                         │ 
     │   EBL      3      5250      300    .06    1300    .25*  │       │   EBL      3      5250      340    .06*   1370    .26*  │ 
     │   EBT      3      5250      910    .20*   1130    .24   │       │   EBT      3      5250      840    .18    1240    .24   │ 
     │   EBR      0         0      120            120          │       │   EBR      0         0      120             40          │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      160    .05*    400    .11   │       │   WBL      2      3500      120    .03     290    .08   │ 
     │   WBT      2.5    7000      880    .17     950  {.22}*  │       │   WBT      2.5    7000     1020  {.19}*    970  {.18}*  │ 
     │   WBR      1.5              280            780          │       │   WBR      1.5              380  {.01}     490  {.17}   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for SBR              │       │   Note: Assumes Right-Turn Overlap for SBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .72           1.03               TOTAL CAPACITY UTILIZATION       .72            .94 
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         15. Bouquet Canyon & Soledad Canyon                      
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV - Buildout Lanes                                 │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      1      1750       20    .01*    100    .06   │  
     │   NBT      4      7000      660    .09    1760    .25*  │  
     │   NBR      1      1750      230    .13     500    .29   │  
     │                                                         │  
     │   SBL      2      3500      400    .11     430    .12*  │  
     │   SBT      3      5250     1910    .36*   1400    .27   │  
     │   SBR      2      3500     1250    .36     820    .23   │  
     │                                                         │  
     │   EBL      3      5250      300    .06    1300    .25*  │  
     │   EBT      3      5250      910    .20*   1130    .24   │  
     │   EBR      0         0      120            120          │  
     │                                                         │  
     │   WBL      2      3500      160    .05*    400    .11   │  
     │   WBT      2.5    7000      880    .17     950  {.22}*  │  
     │   WBR      1.5              280            780          │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     │   Note: Assumes Right-Turn Overlap for SBR              │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .72            .94      
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         16. Railroad & Lyons                                     
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1750       54    .03*     76    .04   │       │   NBL      2      3500       60    .02       0    .00   │ 
     │   NBT      2      3500      601    .17     763    .22*  │       │   NBT      2      3500      820    .26*   1050    .33*  │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0       80            100          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      2      3500      270    .08*    480    .14*  │ 
     │   SBT      2      3500      512    .15*    566    .16   │       │   SBT      2      3500      770    .22     810    .23   │ 
     │   SBR      1      1750       10    .01      10    .01   │       │   SBR      2      3500      190    .05     390    .11   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500        3    .00       7    .00   │       │   EBL      3      5250      180    .03     300    .06   │ 
     │   EBT      0         0        0              0          │       │   EBT      2      3500      330    .13*    610    .20*  │ 
     │   EBR      1      1750       52    .03      69    .04   │       │   EBR      0         0      120            100          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      1      1750       70    .04*     70    .04*  │ 
     │   WBT      0         0        0              0          │       │   WBT      3      5250      410    .08     620    .12   │ 
     │   WBR      0         0        0              0          │       │   WBR      1      1750      370    .21     290    .17   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     EBR    .01*                 │       │   Right Turn Adjustment     WBR    .01*                 │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .29            .32               TOTAL CAPACITY UTILIZATION       .62            .81 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   OVOV - Existing Lanes                                 │       │   Current GP - Buildout Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500       50    .01       0    .00   │       │   NBL      2      3500       60    .02       0    .00   │ 
     │   NBT      2      3500      700    .22*    970    .30*  │       │   NBT      2      3500      820    .26*   1050    .33*  │ 
     │   NBR      0         0       70             70          │       │   NBR      0         0       80            100          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      210    .06*    380    .11*  │       │   SBL      2      3500      270    .08*    480    .14*  │ 
     │   SBT      2      3500      680    .19     730    .21   │       │   SBT      2      3500      770    .22     810    .23   │ 
     │   SBR      2      3500      200    .06     420    .12   │       │   SBR      2      3500      190    .05     390    .11   │ 
     │                                                         │       │                                                         │ 
     │   EBL      3      5250      190    .04     300    .06   │       │   EBL      3      5250      180    .03     300    .06   │ 
     │   EBT      2      3500      340    .13*    540    .18*  │       │   EBT      2      3500      330    .13*    610    .20*  │ 
     │   EBR      0         0      130             80          │       │   EBR      0         0      120            100          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750       50    .03*     50    .03*  │       │   WBL      1      1750       70    .04*     70    .04*  │ 
     │   WBT      3      5250      320    .06     500    .10   │       │   WBT      3      5250      410    .08     620    .12   │ 
     │   WBR      1      1750      250    .14     200    .11   │       │   WBR      1      1750      370    .21     290    .17   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Right Turn Adjustment     WBR    .01*                 │ 
     └─────────────────────────────────────────────────────────┘       │   Clearance Interval               .10*           .10*  │ 
         TOTAL CAPACITY UTILIZATION       .54            .72           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .62            .81 
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         16. Railroad & Lyons                                     
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV - Buildout Lanes                                 │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      2      3500       50    .01       0    .00   │  
     │   NBT      2      3500      700    .22*    970    .30*  │  
     │   NBR      0         0       70             70          │  
     │                                                         │  
     │   SBL      2      3500      210    .06*    380    .11*  │  
     │   SBT      2      3500      680    .19     730    .21   │  
     │   SBR      2      3500      200    .06     420    .12   │  
     │                                                         │  
     │   EBL      3      5250      190    .04     300    .06   │  
     │   EBT      2      3500      340    .13*    540    .18*  │  
     │   EBR      0         0      130             80          │  
     │                                                         │  
     │   WBL      1      1750       50    .03*     50    .03*  │  
     │   WBT      3      5250      320    .06     500    .10   │  
     │   WBR      1      1750      250    .14     200    .11   │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .54            .72      
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         17. Sierra Highway & Newhall                             
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500       70    .02*    286    .08   │       │   NBL      2      3500      420    .12*    480    .14   │ 
     │   NBT      2      3500       47    .02     672    .22*  │       │   NBT      2      3500      400    .23     790    .45*  │ 
     │   NBR      0         0       21             91          │       │   NBR      0         0      400           1200    .69   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1750      125    .07      39    .02*  │       │   SBL      1      1750      120    .07      10    .01*  │ 
     │   SBT      3      5250      467    .13*     54    .02   │       │   SBT      3      5250      830    .18*    290    .06   │ 
     │   SBR      0         0      270    .15     226    .13   │       │   SBR      0         0      120             10          │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      130    .04     342    .10*  │       │   EBL      2      3500       30    .01     140    .04   │ 
     │   EBT      3      5250     1144    .26*    967    .20   │       │   EBT      3      5250     1000    .28*   1440    .37*  │ 
     │   EBR      0         0      235             76          │       │   EBR      0         0      470            520          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750      105    .06*     34    .02   │       │   WBL      1      1750     1100    .63*    630    .36*  │ 
     │   WBT      3      5250      693    .13    1047    .20*  │       │   WBT      3      5250     1320    .25    1220    .23   │ 
     │   WBR      1      1750       16    .01     328    .19   │       │   WBR      1      1750        0    .00     160    .09   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .57            .64               TOTAL CAPACITY UTILIZATION      1.31           1.29 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   OVOV - Existing Lanes                                 │       │   Current GP - Buildout Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      200    .06*    460    .13   │       │   NBL      1      1750      420    .24*    480    .27*  │ 
     │   NBT      2      3500      180    .10     760    .43*  │       │   NBT      2      3500      400    .11     790    .23   │ 
     │   NBR      0         0      270    .15    1160    .66   │       │   NBR      2      3500      400    .11    1200    .34   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1750       30    .02      20    .01*  │       │   SBL      1      1750      120    .07      10    .01   │ 
     │   SBT      3      5250      640    .14*    130    .03   │       │   SBT      3      5250      830    .18*    290    .06*  │ 
     │   SBR      0         0       80             20          │       │   SBR      0         0      120             10          │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500       40    .01     120    .03   │       │   EBL      2      3500       30    .01     140    .04   │ 
     │   EBT      3      5250      760    .22*   1310    .31*  │       │   EBT      3      5250     1000    .28*   1440    .37*  │ 
     │   EBR      0         0      480    .27     320          │       │   EBR      0         0      470            520          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750     1110    .63*    490    .28*  │       │   WBL      2      3500     1100    .31*    630    .18*  │ 
     │   WBT      3      5250     1260    .24     950    .18   │       │   WBT      3      5250     1320    .25    1220    .26   │ 
     │   WBR      1      1750       10    .01      30    .02   │       │   WBR      0         0        0            160          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     EBR    .01*    NBR    .02*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       └─────────────────────────────────────────────────────────┘ 
     └─────────────────────────────────────────────────────────┘           TOTAL CAPACITY UTILIZATION      1.11            .98 
         TOTAL CAPACITY UTILIZATION      1.16           1.15      
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         17. Sierra Highway & Newhall                             
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV - Buildout Lanes                                 │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      1      1750      200    .11*    460    .26*  │  
     │   NBT      2      3500      180    .05     760    .22   │  
     │   NBR      2      3500      270    .08    1160    .33   │  
     │                                                         │  
     │   SBL      1      1750       30    .02      20    .01   │  
     │   SBT      3      5250      640    .14*    130    .03*  │  
     │   SBR      0         0       80             20          │  
     │                                                         │  
     │   EBL      2      3500       40    .01     120    .03   │  
     │   EBT      3      5250      760    .22*   1310    .31*  │  
     │   EBR      0         0      480    .27     320          │  
     │                                                         │  
     │   WBL      2      3500     1110    .32*    490    .14*  │  
     │   WBT      3      5250     1260    .24     950    .19   │  
     │   WBR      0         0       10             30          │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .89            .84      
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         18. Whites Canyon & Soledad Canyon                       
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      291    .08*    374    .11   │       │   NBL      2      3500      400    .11*    350    .10   │ 
     │   NBT      2      3500      572    .16    1025    .29*  │       │   NBT      2      3500      650    .19    1170    .33*  │ 
     │   NBR      1      1750       99    .06     164    .09   │       │   NBR      1      1750      110    .06     560    .32   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      474    .14     522    .15*  │       │   SBL      2      3500      560    .16     320    .09*  │ 
     │   SBT      2      3500      842    .24*    606    .17   │       │   SBT      2      3500     1280    .37*   1120    .32   │ 
     │   SBR      1      1750      376    .21     161    .09   │       │   SBR      1      1750      200    .11     240    .14   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      148    .04*    303    .09   │       │   EBL      2      3500       90    .03*    430    .12   │ 
     │   EBT      3      5250      620    .15    1388    .30*  │       │   EBT      3      5250      640    .14    1400    .34*  │ 
     │   EBR      0         0      184            205          │       │   EBR      0         0      120            370          │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500       89    .03     166    .05*  │       │   WBL      2      3500      510    .15     200    .06*  │ 
     │   WBT      3      5250     1315    .33*   1095    .25   │       │   WBT      3      5250     1250    .28*    740    .21   │ 
     │   WBR      0         0      423            230          │       │   WBR      0         0      240            420    .24   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .79            .89               TOTAL CAPACITY UTILIZATION       .89            .92 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   OVOV - Existing Lanes                                 │       │   Current GP - Buildout Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      430    .12*    400    .11   │       │   NBL      2      3500      400    .11*    350    .10   │ 
     │   NBT      2      3500      560    .16    1160    .33*  │       │   NBT      3      5250      650    .14    1170    .33*  │ 
     │   NBR      1      1750      140    .08     500    .29   │       │   NBR      0         0      110            560          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      590    .17     310    .09*  │       │   SBL      2      3500      560    .16     320    .09*  │ 
     │   SBT      2      3500     1110    .32*   1070    .31   │       │   SBT      3      5250     1280    .28*   1120    .26   │ 
     │   SBR      1      1750      230    .13     260    .15   │       │   SBR      0         0      200            240          │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      100    .03     460    .13   │       │   EBL      2      3500       90    .03*    430    .12   │ 
     │   EBT      3      5250      730    .16*   1300    .33*  │       │   EBT      3      5250      640    .14    1400    .34*  │ 
     │   EBR      0         0      130            430          │       │   EBR      0         0      120            370          │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      570    .16*    210    .06*  │       │   WBL      2      3500      510    .15     200    .06*  │ 
     │   WBT      3      5250     1140    .26     820    .23   │       │   WBT      3      5250     1250    .28*    740    .21   │ 
     │   WBR      0         0      220            460    .26   │       │   WBR      0         0      240            420    .24   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .86            .91               TOTAL CAPACITY UTILIZATION       .80            .92 
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         18. Whites Canyon & Soledad Canyon                       
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV - Buildout Lanes                                 │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      2      3500      430    .12*    400    .11   │  
     │   NBT      3      5250      560    .13    1160    .32*  │  
     │   NBR      0         0      140            500          │  
     │                                                         │  
     │   SBL      2      3500      590    .17     310    .09*  │  
     │   SBT      3      5250     1110    .26*   1070    .25   │  
     │   SBR      0         0      230            260          │  
     │                                                         │  
     │   EBL      2      3500      100    .03     460    .13   │  
     │   EBT      3      5250      730    .16*   1300    .33*  │  
     │   EBR      0         0      130            430          │  
     │                                                         │  
     │   WBL      2      3500      570    .16*    210    .06*  │  
     │   WBT      3      5250     1140    .26     820    .23   │  
     │   WBR      0         0      220            460    .26   │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .80            .90      
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         19. Sierra Highway & Soledad Canyon                      
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Counts                                       │       │   Current GP - Existing Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      461    .13*    712    .20*  │       │   NBL      2      3500      180    .05     150    .04   │ 
     │   NBT      2      3500      317    .09     506    .14   │       │   NBT      2      3500      890    .25*   1190    .34*  │ 
     │   NBR      1      1750      167    .10     302    .17   │       │   NBR      1      1750       80    .05     250    .14   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1750      152    .09     142    .08   │       │   SBL      1      1750      240    .14*    630    .36*  │ 
     │   SBT      2      3500      986    .28*    372    .11*  │       │   SBT      2      3500     1130    .32    1080    .31   │ 
     │   SBR      1      1750      482    .28     236    .13   │       │   SBR      1      1750      650    .37     580    .33   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      409    .12*    414    .12   │       │   EBL      2      3500      500    .14*    640    .18   │ 
     │   EBT      2      3500      995    .28    1085    .31*  │       │   EBT      2      3500      730    .21    1320    .38*  │ 
     │   EBR      1      1750      521    .30     582    .33   │       │   EBR      1      1750      120    .07     120    .07   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      294    .08     265    .08*  │       │   WBL      2      3500      320    .09     160    .05*  │ 
     │   WBT      3      5250     1247    .25*    868    .17   │       │   WBT      3      5250     1140    .27*    540    .15   │ 
     │   WBR      0         0       44             43          │       │   WBR      0         0      260            340    .19   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .88            .80               TOTAL CAPACITY UTILIZATION       .90           1.23 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   OVOV - Existing Lanes                                 │       │   Current GP - Buildout Lanes                           │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      160    .05     190    .05   │       │   NBL      2      3500      180    .05*    150    .04   │ 
     │   NBT      2      3500      810    .23*    960    .27*  │       │   NBT      3      5250      890    .18    1190    .27*  │ 
     │   NBR      1      1750      100    .06     240    .14   │       │   NBR      0         0       80            250          │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1750      300    .17*    620    .35*  │       │   SBL      2      3500      240    .07     630    .18*  │ 
     │   SBT      2      3500      930    .27    1010    .29   │       │   SBT      3      5250     1130    .32*   1080    .31   │ 
     │   SBR      1      1750      850    .49     630    .36   │       │   SBR      0         0      650    .37     580    .33   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      550    .16*    740    .21*  │       │   EBL      2      3500      500    .14*    640    .18*  │ 
     │   EBT      2      3500      780    .22     990    .28   │       │   EBT      3      5250      730    .16    1320    .27   │ 
     │   EBR      1      1750      110    .06     120    .07   │       │   EBR      0         0      120            120          │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      280    .08     220    .06   │       │   WBL      2      3500      320    .09     160    .05   │ 
     │   WBT      3      5250      790    .18*    610    .17*  │       │   WBT      3      5250     1140    .27*    540    .15*  │ 
     │   WBR      0         0      180            390    .22   │       │   WBR      0         0      260            340    .19   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     SBR    .02*                 │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       └─────────────────────────────────────────────────────────┘ 
     └─────────────────────────────────────────────────────────┘           TOTAL CAPACITY UTILIZATION       .88            .88 
         TOTAL CAPACITY UTILIZATION       .86           1.10      
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         19. Sierra Highway & Soledad Canyon                      
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   OVOV - Buildout Lanes                                 │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      2      3500      160    .05*    190    .05   │  
     │   NBT      3      5250      810    .17     960    .23*  │  
     │   NBR      0         0      100            240          │  
     │                                                         │  
     │   SBL      2      3500      300    .09     620    .18*  │  
     │   SBT      3      5250      930    .27*   1010    .29   │  
     │   SBR      0         0      850    .49     630    .36   │  
     │                                                         │  
     │   EBL      2      3500      550    .16*    740    .21*  │  
     │   EBT      3      5250      780    .17     990    .21   │  
     │   EBR      0         0      110            120          │  
     │                                                         │  
     │   WBL      2      3500      280    .08     220    .06   │  
     │   WBT      3      5250      790    .18*    610    .17*  │  
     │   WBR      0         0      180            390    .22   │  
     │                                                         │  
     │   Right Turn Adjustment     SBR    .10*                 │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .86            .89      
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         20. Commerce Center & Magic Mountain                     
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Current GP - Existing Lanes                           │       │   OVOV - Existing Lanes                                 │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      840    .29*   1110    .39*  │       │   SBL      2      2880      860    .30*   1190    .41*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      1      1600      110    .07     650    .41   │       │   SBR      1      1600      110    .07     600    .38   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      650    .23*    220    .08*  │       │   EBL      2      2880      620    .22*    220    .08*  │ 
     │   EBT      3      4800      900    .19    1010    .21   │       │   EBT      3      4800      960    .20     960    .20   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      4800      680    .14*    800    .17*  │       │   WBT      3      4800      670    .14*    840    .18*  │ 
     │   WBR      f               1040           1310          │       │   WBR      f                980           1350          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .76            .74               TOTAL CAPACITY UTILIZATION       .76            .77 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Current GP - Buildout Lanes                           │       │   OVOV - Buildout Lanes                                 │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      840    .29*   1110    .39*  │       │   SBL      2      2880      860    .30*   1190    .41*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      1      1600      110    .07     650    .41   │       │   SBR      1      1600      110    .07     600    .38   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      650    .23*    220    .08*  │       │   EBL      2      2880      620    .22*    220    .08*  │ 
     │   EBT      3      4800      900    .19    1010    .21   │       │   EBT      3      4800      960    .20     960    .20   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      4800      680    .14*    800    .17*  │       │   WBT      3      4800      670    .14*    840    .18*  │ 
     │   WBR      f               1040           1310          │       │   WBR      f                980           1350          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .76            .74               TOTAL CAPACITY UTILIZATION       .76            .77 
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         21. Pico Canyon & Valencia                               
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Current GP - Existing Lanes                           │       │   OVOV - Existing Lanes                                 │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880      750    .26*    910    .32*  │       │   NBL      2      2880      530    .18*    800    .28*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      1      1600       20    .01      10    .01   │       │   NBR      1      1600       20    .01      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      3      4800     1720    .48*   1160    .36*  │       │   EBT      3      4800     1780    .46*   1300    .41*  │ 
     │   EBR      0         0      590           1270    .79   │       │   EBR      0         0      430            990    .62   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600       10    .01*     20    .01*  │       │   WBL      1      1600       10    .01*     30    .02*  │ 
     │   WBT      3      4800      880    .18    1590    .33   │       │   WBT      3      4800      850    .18    1640    .34   │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    EBR    .19*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       └─────────────────────────────────────────────────────────┘ 
     └─────────────────────────────────────────────────────────┘           TOTAL CAPACITY UTILIZATION       .75            .81 
         TOTAL CAPACITY UTILIZATION       .85            .98      
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Current GP - Buildout Lanes                           │       │   OVOV - Buildout Lanes                                 │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880      750    .26*    910    .32*  │       │   NBL      2      2880      530    .18*    800    .28*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      1      1600       20    .01      10    .01   │       │   NBR      1      1600       20    .01      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      3      4800     1720    .48*   1160    .36*  │       │   EBT      3      4800     1780    .46*   1300    .41*  │ 
     │   EBR      0         0      590           1270    .79   │       │   EBR      0         0      430            990    .62   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600       10    .01*     20    .01*  │       │   WBL      1      1600       10    .01*     30    .02*  │ 
     │   WBT      3      4800      880    .18    1590    .33   │       │   WBT      3      4800      850    .18    1640    .34   │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    EBR    .19*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       └─────────────────────────────────────────────────────────┘ 
     └─────────────────────────────────────────────────────────┘           TOTAL CAPACITY UTILIZATION       .75            .81 
         TOTAL CAPACITY UTILIZATION       .85            .98      
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         22. Magic Mountain & Via Princessa                       
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Current GP - Existing Lanes                           │       │   OVOV - Existing Lanes                                 │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1750       30    .02      20    .01   │       │   NBL      1      1750      130    .07      60    .03   │ 
     │   NBT      1      1750       40    .02*     30    .02*  │       │   NBT      1      1750      180    .10*     80    .05*  │ 
     │   NBR      1      1750       60    .03      30    .02   │       │   NBR      1      1750      140    .08      80    .05   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      380    .11*   1310    .37*  │       │   SBL      2      3500      290    .08*   1140    .33*  │ 
     │   SBT      1      1750       10    .01      60    .03   │       │   SBT      1      1750       30    .02     210    .12   │ 
     │   SBR      1      1750      260    .15     400    .23   │       │   SBR      1      1750      260    .15     420    .24   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1750      250    .14*    270    .15*  │       │   EBL      1      1750      250    .14*    290    .17*  │ 
     │   EBT      3      5250      880    .17    1110    .22   │       │   EBT      3      5250      810    .16    1040    .22   │ 
     │   EBR      0         0       10             40          │       │   EBR      0         0       20            120          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750       20    .01      50    .03   │       │   WBL      1      1750       50    .03     120    .07   │ 
     │   WBT      3      5250     1030    .20*    860    .16*  │       │   WBT      3      5250     1020    .19*    860    .16*  │ 
     │   WBR      f               1250           1100          │       │   WBR      f               1110            740          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .57            .80               TOTAL CAPACITY UTILIZATION       .61            .81 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Current GP - Buildout Lanes                           │       │   OVOV - Buildout Lanes                                 │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1750       30    .02      20    .01   │       │   NBL      1      1750      130    .07      60    .03   │ 
     │   NBT      1      1750       40    .02*     30    .02*  │       │   NBT      1      1750      180    .10*     80    .05*  │ 
     │   NBR      1      1750       60    .03      30    .02   │       │   NBR      1      1750      140    .08      80    .05   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      380    .11*   1310    .37*  │       │   SBL      2      3500      290    .08*   1140    .33*  │ 
     │   SBT      1      1750       10    .01      60    .03   │       │   SBT      1      1750       30    .02     210    .12   │ 
     │   SBR      1      1750      260    .15     400    .23   │       │   SBR      1      1750      260    .15     420    .24   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1750      250    .14*    270    .15*  │       │   EBL      1      1750      250    .14*    290    .17*  │ 
     │   EBT      3      5250      880    .17    1110    .22   │       │   EBT      3      5250      810    .16    1040    .22   │ 
     │   EBR      0         0       10             40          │       │   EBR      0         0       20            120          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750       20    .01      50    .03   │       │   WBL      1      1750       50    .03     120    .07   │ 
     │   WBT      3      5250     1030    .20*    860    .16*  │       │   WBT      3      5250     1020    .19*    860    .16*  │ 
     │   WBR      f               1250           1100          │       │   WBR      f               1110            740          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .57            .80               TOTAL CAPACITY UTILIZATION       .61            .81 
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         23. Golden Valley & Via Princessa                        
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Current GP - Existing Lanes                           │       │   OVOV - Existing Lanes                                 │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      620    .18*    990    .28*  │       │   NBL      2      3500      550    .16     770    .22*  │ 
     │   NBT      3      5250     1340    .26    1170    .22   │       │   NBT      3      5250     1300    .25*    870    .17   │ 
     │   NBR      1      1750       30    .02     100    .06   │       │   NBR      1      1750       40    .02      60    .03   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500       60    .02     610    .17   │       │   SBL      2      3500      100    .03*    510    .15   │ 
     │   SBT      3      5250      620    .12*   1080    .21*  │       │   SBT      3      5250      320    .06     920    .18*  │ 
     │   SBR      1      1750      570    .33     570    .33   │       │   SBR      1      1750      590    .34     540    .31   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      600    .17*    400    .11   │       │   EBL      2      3500      500    .14*    320    .09   │ 
     │   EBT      3      5250      320    .06    1110    .21*  │       │   EBT      3      5250      410    .08    1130    .22*  │ 
     │   EBR      2      3500      800    .23    1260    .36   │       │   EBR      2      3500      590    .17    1240    .35   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      210    .06      50    .01*  │       │   WBL      2      3500      140    .04      50    .01*  │ 
     │   WBT      3      5250     1370    .26*    460    .09   │       │   WBT      3      5250     1310    .25*    550    .10   │ 
     │   WBR      1      1750      280    .16      70    .04   │       │   WBR      1      1750      200    .11     100    .06   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     SBR    .08*    SBR    .02*  │       │   Right Turn Adjustment     SBR    .11*    SBR    .03*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .91            .83               TOTAL CAPACITY UTILIZATION       .88            .76 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Current GP - Buildout Lanes                           │       │   OVOV - Buildout Lanes                                 │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      620    .18*    990    .28*  │       │   NBL      2      3500      550    .16     770    .22*  │ 
     │   NBT      3      5250     1340    .26    1170    .22   │       │   NBT      3      5250     1300    .25*    870    .17   │ 
     │   NBR      1      1750       30    .02     100    .06   │       │   NBR      1      1750       40    .02      60    .03   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500       60    .02     610    .17   │       │   SBL      2      3500      100    .03*    510    .15   │ 
     │   SBT      3      5250      620    .12*   1080    .21*  │       │   SBT      3      5250      320    .06     920    .18*  │ 
     │   SBR      1      1750      570    .33     570    .33   │       │   SBR      1      1750      590    .34     540    .31   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      600    .17*    400    .11   │       │   EBL      2      3500      500    .14*    320    .09   │ 
     │   EBT      3      5250      320    .06    1110    .21*  │       │   EBT      3      5250      410    .08    1130    .22*  │ 
     │   EBR      2      3500      800    .23    1260    .36   │       │   EBR      2      3500      590    .17    1240    .35   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      210    .06      50    .01*  │       │   WBL      2      3500      140    .04      50    .01*  │ 
     │   WBT      3      5250     1370    .26*    460    .09   │       │   WBT      3      5250     1310    .25*    550    .10   │ 
     │   WBR      1      1750      280    .16      70    .04   │       │   WBR      1      1750      200    .11     100    .06   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     SBR    .08*    SBR    .02*  │       │   Right Turn Adjustment     SBR    .11*    SBR    .03*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .91            .83               TOTAL CAPACITY UTILIZATION       .88            .76 
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Appendix B 
 

LAND USE AND TRIP GENERATION COMPARISON 
 

  1. 2004 and OVOV Buildout Plan 
  2. Current City General Plan/County Area Plan and OVOV Buildout Plan 

 

See Appendix D for Traffic Analysis Zone (TAZ) map and trip generation rates. 
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Amount ADT Amount ADT Amount ADT

1 1 SF Residential DU 345.00 3,416 567.00 5,613 222.00 2,197
5 Industrial Park TSF -- -- 275.00 1,650 275.00 1,650

SUB-TOTAL 3,416 7,263 3,847

2 1 SF Residential DU 336.00 3,326 535.00 5,297 199.00 1,971
SUB-TOTAL 3,326 5,297 1,971

3 1 SF Residential DU 641.00 6,346 3,313.00 32,799 2,672.00 26,453
2 MF Residential DU -- -- 1,288.00 9,600 1,288.00 9,600
3 Commercial Retail TSF 150.00 8,109 320.00 17,299 170.00 9,190
5 Industrial Park TSF 77.49 395 334.29 1,936 256.80 1,541
6 Other -- -- 885 -- 1,088 -- 203

SUB-TOTAL 15,735 62,722 46,987

5 1 SF Residential DU 1.00 10 229.00 2,267 228.00 2,257
3 Commercial Retail TSF 2.01 74 27.01 2,201 25.00 2,127

SUB-TOTAL 84 4,468 4,384

6 1 SF Residential DU 10.00 99 409.00 4,049 399.00 3,950
SUB-TOTAL 99 4,049 3,950

7 1 SF Residential DU -- -- 722.00 7,148 722.00 7,148
SUB-TOTAL -- 7,148 7,148

8 1 SF Residential DU 10.00 99 97.00 960 87.00 861
SUB-TOTAL 99 960 861

9 1 SF Residential DU 1.00 10 320.00 3,168 319.00 3,158
SUB-TOTAL 10 3,168 3,158

10 1 SF Residential DU 12.00 119 12.00 119 0.00 0
2 MF Residential DU 184.00 1,472 184.00 1,472 0.00 0
3 Commercial Retail TSF 33.64 1,348 300.00 12,018 266.36 10,670

SUB-TOTAL 2,939 13,609 10,670

11 1 SF Residential DU 23.00 228 108.00 1,070 85.00 842
2 MF Residential DU 138.00 1,104 237.00 1,817 99.00 713
3 Commercial Retail TSF 29.67 2,756 62.97 5,589 33.30 2,833
4 Commercial Office TSF 1.23 14 1.23 14 0.00 0
5 Industrial Park TSF -- -- 41.82 251 41.82 251
6 Other -- -- -- 5 -- 5

SUB-TOTAL 4,102 8,746 4,644

12 1 SF Residential DU 213.00 2,109 252.00 2,495 39.00 386
6 Other -- -- -- 996 -- 996

SUB-TOTAL 2,109 3,491 1,382

13 1 SF Residential DU 464.00 4,594 641.00 6,346 177.00 1,752
2 MF Residential DU 54.00 432 54.00 432 0.00 0
3 Commercial Retail TSF -- -- 25.00 2,127 25.00 2,127

SUB-TOTAL 5,026 8,905 3,879

Land Use and Trip Generation Comparison – 2004 and OVOV Buildout

Zone Land Use Category
2004 OVOV Buildout Difference

Units

Austin-Foust Associates, Inc. B-2 536002_Appx_B.xls



One Valley One Vision Valley-Wide Traffic Study

Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – 2004 and OVOV Buildout

Zone Land Use Category
2004 OVOV Buildout Difference

Units

14 1 SF Residential DU 19.00 188 117.00 1,158 98.00 970
SUB-TOTAL 188 1,158 970

15 1 SF Residential DU 78.00 772 370.00 3,663 292.00 2,891
SUB-TOTAL 772 3,663 2,891

16 1 SF Residential DU -- -- 291.00 2,881 291.00 2,881
SUB-TOTAL -- 2,881 2,881

17 1 SF Residential DU 146.00 1,445 380.00 3,762 234.00 2,317
SUB-TOTAL 1,445 3,762 2,317

18 1 SF Residential DU 188.00 1,523 568.00 5,285 380.00 3,762
2 MF Residential DU -- -- 109.00 872 109.00 872
3 Commercial Retail TSF -- -- 21.00 1,786 21.00 1,786
6 Other -- -- -- 18 -- 18

SUB-TOTAL 1,523 7,961 6,438

19 1 SF Residential DU 1,306.00 12,929 1,577.00 15,612 271.00 2,683
6 Other -- -- 2,828 -- 4,022 -- 1,194

SUB-TOTAL 15,757 19,634 3,877

20 1 SF Residential DU 245.00 2,426 245.00 2,426 0.00 0
2 MF Residential DU 136.00 1,088 136.00 1,088 0.00 0
5 Industrial Park TSF 50.00 300 174.00 1,044 124.00 744

SUB-TOTAL 3,814 4,558 744

21 1 SF Residential DU 620.00 6,138 655.00 6,485 35.00 347
3 Commercial Retail TSF -- -- 70.00 5,954 70.00 5,954

SUB-TOTAL 6,138 12,439 6,301

22 1 SF Residential DU 350.00 3,465 350.00 3,465 0.00 0
SUB-TOTAL 3,465 3,465 0

23 1 SF Residential DU -- -- 373.00 3,693 373.00 3,693
SUB-TOTAL -- 3,693 3,693

24 1 SF Residential DU -- -- 422.00 4,178 422.00 4,178
SUB-TOTAL -- 4,178 4,178

25 6 Other -- -- -- 1,088 -- 1,088
SUB-TOTAL -- 1,088 1,088

26 3 Commercial Retail TSF -- -- 72.90 2,702 72.90 2,702
SUB-TOTAL -- 2,702 2,702

27 2 MF Residential DU -- -- 256.00 1,766 256.00 1,766
SUB-TOTAL -- 1,766 1,766

Austin-Foust Associates, Inc. B-3 536002_Appx_B.xls
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Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – 2004 and OVOV Buildout

Zone Land Use Category
2004 OVOV Buildout Difference

Units
28 1 SF Residential DU 91.00 901 1,077.00 10,662 986.00 9,761

6 Other -- -- -- 1,088 -- 1,088
SUB-TOTAL 901 11,750 10,849

29 6 Other -- -- -- 52 -- 52
SUB-TOTAL -- 52 52

30 2 MF Residential DU -- -- 275.00 2,200 275.00 2,200
SUB-TOTAL -- 2,200 2,200

31 1 SF Residential DU -- -- 65.00 644 65.00 644
2 MF Residential DU -- -- 200.00 1,600 200.00 1,600
6 Other -- -- 1,160 -- 1,740 -- 580

SUB-TOTAL 1,160 3,984 2,824

32 2 MF Residential DU -- -- 94.00 752 94.00 752
SUB-TOTAL -- 752 752

33 3 Commercial Retail TSF -- -- 61.00 5,189 61.00 5,189
SUB-TOTAL -- 5,189 5,189

34 3 Commercial Retail TSF -- -- 107.10 5,790 107.10 5,790
SUB-TOTAL -- 5,790 5,790

35 1 SF Residential DU -- -- 616.00 6,098 616.00 6,098
2 MF Residential DU -- -- 260.00 1,860 260.00 1,860

SUB-TOTAL -- 7,958 7,958

36 1 SF Residential DU 190.00 1,881 190.00 1,881 0.00 0
2 MF Residential DU 268.00 2,144 268.00 2,144 0.00 0

SUB-TOTAL 4,025 4,025 0

37 1 SF Residential DU 212.00 2,099 212.00 2,099 0.00 0
2 MF Residential DU 128.00 1,024 128.00 1,024 0.00 0
6 Other -- -- 186 -- 186 -- 0

SUB-TOTAL 3,309 3,309 0

38 2 MF Residential DU -- -- 331.00 2,399 331.00 2,399
3 Commercial Retail TSF -- -- 50.00 4,253 50.00 4,253

SUB-TOTAL -- 6,652 6,652

39 3 Commercial Retail TSF -- -- 150.40 8,131 150.40 8,131
5 Industrial Park TSF 35.40 212 4,000.00 24,000 3,964.60 23,788

SUB-TOTAL 212 32,131 31,919

40 3 Commercial Retail TSF -- -- 200.00 10,812 200.00 10,812
4 Commercial Office TSF -- -- 116.70 1,190 116.70 1,190
6 Other -- -- 24 -- 24 -- 0

SUB-TOTAL 24 12,026 12,002

Austin-Foust Associates, Inc. B-4 536002_Appx_B.xls
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Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – 2004 and OVOV Buildout

Zone Land Use Category
2004 OVOV Buildout Difference

Units

41 4 Commercial Office TSF -- -- 177.60 2,053 177.60 2,053
5 Industrial Park TSF 91.90 551 685.94 4,116 594.04 3,565

SUB-TOTAL 551 6,169 5,618

42 4 Commercial Office TSF -- -- 696.85 8,056 696.85 8,056
SUB-TOTAL -- 8,056 8,056

43 3 Commercial Retail TSF -- -- 27.00 1,001 27.00 1,001
4 Commercial Office TSF -- -- 100.75 1,165 100.75 1,165

SUB-TOTAL -- 2,166 2,166

44 1 SF Residential DU 445.00 4,406 445.00 4,406 0.00 0
3 Commercial Retail TSF 10.00 371 35.00 2,498 25.00 2,127
6 Other -- -- 725 -- 1,450 -- 725

SUB-TOTAL 5,502 8,354 2,852

45 4 Commercial Office TSF -- -- 464.94 5,375 464.94 5,375
5 Industrial Park TSF -- -- 1,215.00 7,290 1,215.00 7,290

SUB-TOTAL -- 12,665 12,665

46 3 Commercial Retail TSF 77.00 2,854 77.00 2,854 0.00 0
5 Industrial Park TSF 161.65 970 445.80 2,675 284.15 1,705

SUB-TOTAL 3,824 5,529 1,705

47 5 Industrial Park TSF 2,403.65 14,422 4,254.10 25,525 1,850.45 11,103
SUB-TOTAL 14,422 25,525 11,103

48 5 Industrial Park TSF -- -- 720.00 4,320 720.00 4,320
SUB-TOTAL -- 4,320 4,320

49 5 Industrial Park TSF 600.20 3,601 764.30 4,586 164.10 985
SUB-TOTAL 3,601 4,586 985

50 1 SF Residential DU 100.00 990 350.00 3,465 250.00 2,475
6 Other -- -- 1,000 -- 2,000 -- 1,000

SUB-TOTAL 1,990 5,465 3,475

51 5 Industrial Park TSF -- -- 1,221.36 7,328 1,221.36 7,328
SUB-TOTAL -- 7,328 7,328

52 1 SF Residential DU 10.00 99 100.00 990 90.00 891
SUB-TOTAL 99 990 891

53 1 SF Residential DU -- -- 35.00 347 35.00 347
SUB-TOTAL -- 347 347
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54 1 SF Residential DU -- -- 62.00 614 62.00 614

2 MF Residential DU -- -- 589.00 4,712 589.00 4,712
SUB-TOTAL -- 5,326 5,326

55 1 SF Residential DU -- -- 164.00 1,624 164.00 1,624
2 MF Residential DU -- -- 922.00 7,376 922.00 7,376
6 Other -- -- -- 15 -- 15

SUB-TOTAL -- 9,015 9,015

56 1 SF Residential DU -- -- 19.00 188 19.00 188
2 MF Residential DU -- -- 23.00 184 23.00 184

SUB-TOTAL -- 372 372

57 3 Commercial Retail TSF -- -- 55.40 4,712 55.40 4,712
4 Commercial Office TSF -- -- 1,274.60 13,144 1,274.60 13,144

SUB-TOTAL -- 17,856 17,856

58 5 Industrial Park TSF 850.20 5,101 1,123.00 6,738 272.80 1,637
SUB-TOTAL 5,101 6,738 1,637

59 5 Industrial Park TSF 764.00 3,820 764.00 3,820 0.00 0
SUB-TOTAL 3,820 3,820 0

60 3 Commercial Retail TSF -- -- 34.80 1,290 34.80 1,290
4 Commercial Office TSF -- -- 27.20 314 27.20 314
5 Industrial Park TSF -- -- 160.50 963 160.50 963

SUB-TOTAL -- 2,567 2,567

61 4 Commercial Office TSF -- -- 48.80 564 48.80 564
5 Industrial Park TSF -- -- 825.65 4,954 825.65 4,954

SUB-TOTAL -- 5,518 5,518

62 3 Commercial Retail TSF -- -- 19.50 723 19.50 723
5 Industrial Park TSF -- -- 430.64 2,584 430.64 2,584

SUB-TOTAL -- 3,307 3,307

63 5 Industrial Park TSF 250.02 1,500 575.00 3,450 324.98 1,950
6 Other -- -- -- 2,444 -- 2,444

SUB-TOTAL 1,500 5,894 4,394

64 5 Industrial Park TSF 2,742.00 16,452 3,161.48 18,969 419.48 2,517
SUB-TOTAL 16,452 18,969 2,517

65 3 Commercial Retail TSF -- -- 155.00 8,379 155.00 8,379
5 Industrial Park TSF 329.00 1,974 329.00 1,974 0.00 0

SUB-TOTAL 1,974 10,353 8,379
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66 3 Commercial Retail TSF 102.60 5,547 170.45 9,215 67.85 3,668

5 Industrial Park TSF 329.00 1,974 329.00 1,974 0.00 0
SUB-TOTAL 7,521 11,189 3,668

67 1 SF Residential DU -- -- 163.00 1,614 163.00 1,614
2 MF Residential DU -- -- 90.00 720 90.00 720

SUB-TOTAL -- 2,334 2,334

68 2 MF Residential DU 156.00 1,076 208.00 1,435 52.00 359
SUB-TOTAL 1,076 1,435 359

69 1 SF Residential DU -- -- 76.00 752 76.00 752
SUB-TOTAL -- 752 752

70 3 Commercial Retail TSF 67.00 3,622 147.00 7,947 80.00 4,325
5 Industrial Park TSF 472.00 2,765 604.00 3,557 132.00 792
6 Other -- -- 3,518 -- 3,518 -- 0

SUB-TOTAL 9,905 15,022 5,117

71 6 Other -- -- 4,475 -- 4,475 -- 0
SUB-TOTAL 4,475 4,475 0

72 3 Commercial Retail TSF -- -- 60.00 2,224 60.00 2,224
6 Other -- -- 508 -- 508 -- 0

SUB-TOTAL 508 2,732 2,224

74 1 SF Residential DU -- -- 153.00 1,515 153.00 1,515
2 MF Residential DU -- -- 147.00 1,176 147.00 1,176

SUB-TOTAL -- 2,691 2,691

75 2 MF Residential DU -- -- 149.00 1,192 149.00 1,192
6 Other -- -- -- 46 -- 46

SUB-TOTAL -- 1,238 1,238

76 2 MF Residential DU -- -- 188.00 1,297 188.00 1,297
3 Commercial Retail TSF -- -- 11.00 936 11.00 936

SUB-TOTAL -- 2,233 2,233

78 5 Industrial Park TSF 1,615.00 9,690 1,776.00 10,656 161.00 966
SUB-TOTAL 9,690 10,656 966

79 5 Industrial Park TSF 685.00 4,110 685.00 4,110 0.00 0
SUB-TOTAL 4,110 4,110 0

80 5 Industrial Park TSF 828.00 4,968 880.00 5,280 52.00 312
SUB-TOTAL 4,968 5,280 312

81 5 Industrial Park TSF 711.00 4,266 711.00 4,266 0.00 0
SUB-TOTAL 4,266 4,266 0
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82 5 Industrial Park TSF 714.00 4,284 1,007.55 6,045 293.55 1,761
SUB-TOTAL 4,284 6,045 1,761

83 5 Industrial Park TSF 876.00 5,256 876.00 5,256 0.00 0
SUB-TOTAL 5,256 5,256 0

84 5 Industrial Park TSF 333.00 1,998 333.00 1,998 0.00 0
SUB-TOTAL 1,998 1,998 0

86 3 Commercial Retail TSF 62.26 7,436 82.76 8,196 20.50 760
6 Other -- -- 296 -- 296 -- 0

SUB-TOTAL 7,732 8,492 760

89 6 Other -- -- 2,000 -- 3,000 -- 1,000
SUB-TOTAL 2,000 3,000 1,000

90 2 MF Residential DU -- -- 360.00 2,880 360.00 2,880
3 Commercial Retail TSF -- -- 1,305.35 57,648 1,305.35 57,648
5 Industrial Park TSF 63.88 383 163.88 983 100.00 600

SUB-TOTAL 383 61,511 61,128

91 3 Commercial Retail TSF 43.38 2,345 247.38 13,373 204.00 11,028
SUB-TOTAL 2,345 13,373 11,028

92 2 MF Residential DU -- -- 1,333.00 10,664 1,333.00 10,664
3 Commercial Retail TSF -- -- 618.00 24,757 618.00 24,757
4 Commercial Office TSF -- -- 629.00 7,271 629.00 7,271
6 Other -- -- -- 2,469 -- 2,469

SUB-TOTAL -- 45,161 45,161

93 3 Commercial Retail TSF 11.00 408 20.00 741 9.00 333
6 Other -- -- 1,391 -- 1,391 -- 0

SUB-TOTAL 1,799 2,132 333

94 6 Other -- -- 16,000 -- 24,000 -- 8,000
SUB-TOTAL 16,000 24,000 8,000

96 1 SF Residential DU -- -- 123.00 1,218 123.00 1,218
2 MF Residential DU -- -- 881.00 7,048 881.00 7,048

SUB-TOTAL -- 8,266 8,266

97 6 Other -- -- 2,620 -- 2,620 -- 0
SUB-TOTAL 2,620 2,620 0

98 3 Commercial Retail TSF -- -- 6.20 527 6.20 527
4 Commercial Office TSF -- -- 691.50 7,053 691.50 7,053

SUB-TOTAL -- 7,580 7,580
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99 2 MF Residential DU -- -- 470.00 3,760 470.00 3,760

6 Other -- -- -- 53 -- 53
SUB-TOTAL -- 3,813 3,813

100 3 Commercial Retail TSF -- -- 23.00 1,956 23.00 1,956
4 Commercial Office TSF -- -- 220.00 2,543 220.00 2,543

SUB-TOTAL -- 4,499 4,499

101 3 Commercial Retail TSF -- -- 491.60 19,693 491.60 19,693
SUB-TOTAL -- 19,693 19,693

102 1 SF Residential DU -- -- 38.00 376 38.00 376
2 MF Residential DU -- -- 460.00 3,510 460.00 3,510
3 Commercial Retail TSF -- -- 10.50 893 10.50 893
4 Commercial Office TSF -- -- 9.50 110 9.50 110

SUB-TOTAL -- 4,889 4,889

103 1 SF Residential DU -- -- 95.00 940 95.00 940
2 MF Residential DU -- -- 169.00 1,352 169.00 1,352
3 Commercial Retail TSF -- -- 48.00 3,627 48.00 3,627
6 Other -- -- -- 1,130 -- 1,130

SUB-TOTAL -- 7,049 7,049

104 1 SF Residential DU -- -- 175.00 1,732 175.00 1,732
2 MF Residential DU -- -- 363.00 2,737 363.00 2,737
3 Commercial Retail TSF -- -- 252.00 13,623 252.00 13,623
4 Commercial Office TSF -- -- 370.00 4,277 370.00 4,277

SUB-TOTAL -- 22,369 22,369

105 2 MF Residential DU -- -- 144.00 994 144.00 994
3 Commercial Retail TSF -- -- 27.10 2,305 27.10 2,305
4 Commercial Office TSF -- -- 315.90 3,652 315.90 3,652

SUB-TOTAL -- 6,951 6,951

106 2 MF Residential DU -- -- 520.00 3,588 520.00 3,588
SUB-TOTAL -- 3,588 3,588

107 1 SF Residential DU -- -- 461.00 4,564 461.00 4,564
2 MF Residential DU -- -- 326.00 2,608 326.00 2,608
6 Other -- -- -- 6,268 -- 6,268

SUB-TOTAL -- 13,440 13,440

108 2 MF Residential DU -- -- 2,189.00 17,512 2,189.00 17,512
6 Other -- -- -- 1,111 -- 1,111

SUB-TOTAL -- 18,623 18,623

109 1 SF Residential DU -- -- 38.00 376 38.00 376
SUB-TOTAL -- 376 376
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110 1 SF Residential DU -- -- 184.00 1,822 184.00 1,822

2 MF Residential DU -- -- 548.00 4,384 548.00 4,384
6 Other -- -- -- 1,112 -- 1,112

SUB-TOTAL -- 7,318 7,318

111 6 Other -- -- -- 238 -- 238
SUB-TOTAL -- 238 238

112 1 SF Residential DU -- -- 246.00 2,435 246.00 2,435
6 Other -- -- -- 1,433 -- 1,433

SUB-TOTAL -- 3,868 3,868

113 2 MF Residential DU -- -- 354.00 2,832 354.00 2,832
SUB-TOTAL -- 2,832 2,832

114 2 MF Residential DU -- -- 560.00 4,480 560.00 4,480
SUB-TOTAL -- 4,480 4,480

115 1 SF Residential DU -- -- 603.00 5,970 603.00 5,970
SUB-TOTAL -- 5,970 5,970

116 2 MF Residential DU -- -- 1,262.00 10,096 1,262.00 10,096
3 Commercial Retail TSF -- -- 628.50 25,178 628.50 25,178

SUB-TOTAL -- 35,274 35,274

117 2 MF Residential DU -- -- 1,261.00 10,088 1,261.00 10,088
3 Commercial Retail TSF -- -- 628.50 25,178 628.50 25,178

SUB-TOTAL -- 35,266 35,266

118 2 MF Residential DU -- -- 161.00 1,288 161.00 1,288
SUB-TOTAL -- 1,288 1,288

119 2 MF Residential DU -- -- 1,679.00 11,585 1,679.00 11,585
SUB-TOTAL -- 11,585 11,585

120 2 MF Residential DU -- -- 2,425.00 19,400 2,425.00 19,400
3 Commercial Retail TSF -- -- 283.30 15,043 283.30 15,043
4 Commercial Office TSF -- -- 75.00 867 75.00 867
6 Other -- -- -- 1,110 -- 1,110

SUB-TOTAL -- 36,420 36,420

121 1 SF Residential DU -- -- 168.00 1,663 168.00 1,663
2 MF Residential DU -- -- 418.00 3,344 418.00 3,344

SUB-TOTAL -- 5,007 5,007

122 2 MF Residential DU -- -- 176.00 1,408 176.00 1,408
SUB-TOTAL -- 1,408 1,408
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123 1 SF Residential DU -- -- 452.00 4,475 452.00 4,475

2 MF Residential DU -- -- 272.00 2,176 272.00 2,176
3 Commercial Retail TSF -- -- 17.20 637 17.20 637

SUB-TOTAL -- 7,288 7,288

124 2 MF Residential DU -- -- 1,343.00 4,983 1,343.00 4,983
SUB-TOTAL -- 4,983 4,983

125 6 Other -- -- -- 6,215 -- 6,215
SUB-TOTAL -- 6,215 6,215

126 3 Commercial Retail TSF -- -- 150.00 8,109 150.00 8,109
4 Commercial Office TSF -- -- 336.00 3,884 336.00 3,884

SUB-TOTAL -- 11,993 11,993

127 2 MF Residential DU -- -- 888.00 7,104 888.00 7,104
SUB-TOTAL -- 7,104 7,104

128 1 SF Residential DU -- -- 450.00 4,455 450.00 4,455
SUB-TOTAL -- 4,455 4,455

129 1 SF Residential DU -- -- 177.00 1,752 177.00 1,752
SUB-TOTAL -- 1,752 1,752

130 1 SF Residential DU 708.00 7,009 708.00 7,009 0.00 0
SUB-TOTAL 7,009 7,009 0

131 1 SF Residential DU -- -- 14.00 139 14.00 139
2 MF Residential DU -- -- 1,273.00 10,184 1,273.00 10,184
6 Other -- -- -- 249 -- 249

SUB-TOTAL -- 10,572 10,572

132 1 SF Residential DU 436.00 4,316 436.00 4,316 0.00 0
6 Other -- -- 1,130 -- 1,130 -- 0

SUB-TOTAL 5,446 5,446 0

133 3 Commercial Retail TSF 27.00 1,460 27.00 1,460 0.00 0
SUB-TOTAL 1,460 1,460 0

134 1 SF Residential DU 482.00 4,772 482.00 4,772 0.00 0
SUB-TOTAL 4,772 4,772 0

135 1 SF Residential DU 20.00 198 174.00 1,723 154.00 1,525
2 MF Residential DU 172.00 1,376 172.00 1,376 0.00 0
6 Other -- -- 1,656 -- 1,656 -- 0

SUB-TOTAL 3,230 4,755 1,525

137 4 Commercial Office TSF -- -- 72.00 832 72.00 832
SUB-TOTAL -- 832 832
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138 3 Commercial Retail TSF 100.00 5,406 120.00 6,487 20.00 1,081
SUB-TOTAL 5,406 6,487 1,081

139 2 MF Residential DU 96.00 662 474.00 3,271 378.00 2,609
SUB-TOTAL 662 3,271 2,609

140 1 SF Residential DU -- -- 428.00 4,237 428.00 4,237
2 MF Residential DU -- -- 1,266.00 10,128 1,266.00 10,128
3 Commercial Retail TSF -- -- 20.00 1,701 20.00 1,701
4 Commercial Office TSF -- -- 31.00 358 31.00 358
6 Other -- -- -- 593 -- 593

SUB-TOTAL -- 17,017 17,017

141 3 Commercial Retail TSF 30.40 7,657 30.40 7,657 0.00 0
4 Commercial Office TSF -- -- 50.00 578 50.00 578

SUB-TOTAL 7,657 8,235 578

142 2 MF Residential DU -- -- 670.00 5,360 670.00 5,360
SUB-TOTAL -- 5,360 5,360

143 1 SF Residential DU 484.00 4,791 578.00 5,722 94.00 931
2 MF Residential DU 80.00 640 160.00 1,280 80.00 640
6 Other -- -- -- 2,846 -- 2,846

SUB-TOTAL 5,431 9,848 4,417

144 1 SF Residential DU -- -- 6.00 59 6.00 59
SUB-TOTAL -- 59 59

145 3 Commercial Retail TSF 874.22 40,255 874.22 40,255 0.00 0
5 Industrial Park TSF 74.50 380 74.50 380 0.00 0

SUB-TOTAL 40,635 40,635 0

146 1 SF Residential DU 314.00 3,109 314.00 3,109 0.00 0
2 MF Residential DU 296.00 2,368 296.00 2,368 0.00 0

SUB-TOTAL 5,477 5,477 0

147 1 SF Residential DU 46.00 455 140.00 1,386 94.00 931
2 MF Residential DU -- -- 667.00 4,712 667.00 4,712
6 Other -- -- 1,088 -- 1,101 -- 13

SUB-TOTAL 1,543 7,199 5,656

148 3 Commercial Retail TSF 196.58 13,426 196.58 13,426 0.00 0
SUB-TOTAL 13,426 13,426 0

149 1 SF Residential DU 535.00 5,297 535.00 5,297 0.00 0
2 MF Residential DU 500.00 4,000 500.00 4,000 0.00 0
3 Commercial Retail TSF 34.85 2,964 34.85 2,964 0.00 0

SUB-TOTAL 12,261 12,261 0
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150 1 SF Residential DU 114.00 1,129 114.00 1,129 0.00 0
SUB-TOTAL 1,129 1,129 0

151 1 SF Residential DU -- -- 71.00 703 71.00 703
SUB-TOTAL -- 703 703

152 1 SF Residential DU 279.00 2,762 892.00 8,831 613.00 6,069
6 Other -- -- -- 47 -- 47

SUB-TOTAL 2,762 8,878 6,116

153 1 SF Residential DU -- -- 424.00 4,198 424.00 4,198
SUB-TOTAL -- 4,198 4,198

159 1 SF Residential DU 4.00 40 4.00 40 0.00 0
5 Industrial Park TSF -- -- 16.00 80 16.00 80
6 Other -- -- -- 233 -- 233

SUB-TOTAL 40 353 313

160 1 SF Residential DU -- -- 95.00 940 95.00 940
2 MF Residential DU -- -- 95.00 352 95.00 352

SUB-TOTAL -- 1,292 1,292

161 1 SF Residential DU 533.00 5,277 640.00 6,336 107.00 1,059
2 MF Residential DU 531.00 4,248 650.00 5,200 119.00 952
3 Commercial Retail TSF 54.86 11,598 151.82 18,358 96.96 6,760
4 Commercial Office TSF 61.66 713 282.41 3,265 220.75 2,552
6 Other -- -- 2,329 -- 2,329 -- 0

SUB-TOTAL 24,165 35,488 11,323

162 1 SF Residential DU 83.00 822 335.00 3,055 252.00 2,233
3 Commercial Retail TSF -- -- 102.42 5,537 102.42 5,537
5 Industrial Park TSF -- -- 240.00 1,440 240.00 1,440

SUB-TOTAL 822 10,032 9,210

163 5 Industrial Park TSF -- -- 1,000.00 6,000 1,000.00 6,000
SUB-TOTAL -- 6,000 6,000

164 1 SF Residential DU 100.00 990 204.00 2,020 104.00 1,030
2 MF Residential DU -- -- 86.00 319 86.00 319
5 Industrial Park TSF -- -- 30.00 180 30.00 180
6 Other -- -- 73 -- 73 -- 0

SUB-TOTAL 1,063 2,592 1,529

Austin-Foust Associates, Inc. B-13 536002_Appx_B.xls



One Valley One Vision Valley-Wide Traffic Study

Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – 2004 and OVOV Buildout

Zone Land Use Category
2004 OVOV Buildout Difference

Units
165 1 SF Residential DU 36.00 356 86.00 851 50.00 495

2 MF Residential DU 80.00 640 287.00 2,296 207.00 1,656
3 Commercial Retail TSF 61.78 3,740 127.83 6,188 66.05 2,448
4 Commercial Office TSF 13.81 160 13.81 160 0.00 0
5 Industrial Park TSF 14.71 86 3,402.47 20,413 3,387.76 20,327
6 Other -- -- 414 -- 414 -- 0

SUB-TOTAL 5,396 30,322 24,926

166 1 SF Residential DU 431.00 4,267 431.00 4,267 0.00 0
2 MF Residential DU 217.00 1,736 462.00 3,696 245.00 1,960
3 Commercial Retail TSF 54.36 4,349 74.36 7,082 20.00 2,733
4 Commercial Office TSF 30.10 348 30.10 348 0.00 0
5 Industrial Park TSF 11.00 56 11.00 56 0.00 0
6 Other -- -- -- 242 -- 242

SUB-TOTAL 10,756 15,691 4,935

167 1 SF Residential DU 180.00 1,782 196.00 1,940 16.00 158
SUB-TOTAL 1,782 1,940 158

168 1 SF Residential DU 247.00 2,445 247.00 2,445 0.00 0
SUB-TOTAL 2,445 2,445 0

169 1 SF Residential DU 127.00 1,257 127.00 1,257 0.00 0
2 MF Residential DU 94.00 752 94.00 752 0.00 0
3 Commercial Retail TSF 200.00 8,012 300.00 12,018 100.00 4,006
4 Commercial Office TSF -- -- 20.00 684 20.00 684
6 Other -- -- -- 152 -- 152

SUB-TOTAL 10,021 14,863 4,842

170 1 SF Residential DU 60.00 594 60.00 594 0.00 0
SUB-TOTAL 594 594 0

171 1 SF Residential DU 32.00 317 60.00 594 28.00 277
6 Other -- -- 979 -- 1,088 -- 109

SUB-TOTAL 1,296 1,682 386

172 1 SF Residential DU 185.00 1,831 185.00 1,831 0.00 0
SUB-TOTAL 1,831 1,831 0

173 1 SF Residential DU 336.00 3,326 386.00 3,821 50.00 495
SUB-TOTAL 3,326 3,821 495

174 2 MF Residential DU -- -- 400.00 2,342 400.00 2,342
3 Commercial Retail TSF 35.00 1,892 350.00 18,535 315.00 16,643
4 Commercial Office TSF -- -- 350.00 4,046 350.00 4,046
6 Other -- -- -- 2,469 -- 2,469

SUB-TOTAL 1,892 27,392 25,500
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175 1 SF Residential DU 162.00 1,604 380.00 3,108 218.00 1,504

2 MF Residential DU 160.00 1,280 210.00 1,625 50.00 345
3 Commercial Retail TSF 98.01 5,298 98.01 5,298 0.00 0
6 Other -- -- 1,295 -- 1,295 -- 0

SUB-TOTAL 9,477 11,326 1,849

176 1 SF Residential DU 686.00 6,791 762.00 7,544 76.00 753
2 MF Residential DU 135.00 1,080 270.00 2,012 135.00 932
3 Commercial Retail TSF 337.59 13,100 337.59 13,100 0.00 0
6 Other -- -- -- 326 -- 326

SUB-TOTAL 20,971 22,982 2,011

177 1 SF Residential DU 477.00 4,722 477.00 4,722 0.00 0
2 MF Residential DU 264.00 2,112 264.00 2,112 0.00 0
3 Commercial Retail TSF 97.57 5,275 97.57 5,275 0.00 0
6 Other -- -- 776 -- 1,264 -- 488

SUB-TOTAL 12,885 13,373 488

178 1 SF Residential DU 333.00 3,297 333.00 3,297 0.00 0
3 Commercial Retail TSF 28.31 1,419 28.31 1,419 0.00 0
4 Commercial Office TSF 14.81 171 50.81 587 36.00 416
6 Other -- -- -- 102 -- 102

SUB-TOTAL 4,887 5,405 518

179 1 SF Residential DU 167.00 1,653 167.00 1,653 0.00 0
2 MF Residential DU -- -- 209.00 775 209.00 775
3 Commercial Retail TSF 21.78 807 28.78 4,280 7.00 3,473
4 Commercial Office TSF 24.83 849 52.00 1,778 27.17 929
6 Other -- -- 207 -- 207 -- 0

SUB-TOTAL 3,516 8,693 5,177

180 1 SF Residential DU 428.00 4,237 428.00 4,237 0.00 0
6 Other -- -- -- 653 -- 653

SUB-TOTAL 4,237 4,890 653

181 1 SF Residential DU 282.00 2,792 282.00 2,792 0.00 0
6 Other -- -- 1,088 -- 1,088 -- 0

SUB-TOTAL 3,880 3,880 0

182 1 SF Residential DU 276.00 2,732 276.00 2,732 0.00 0
2 MF Residential DU 229.00 1,832 238.00 1,904 9.00 72
3 Commercial Retail TSF 76.23 4,121 96.23 5,202 20.00 1,081
6 Other -- -- 280 -- 280 -- 0

SUB-TOTAL 8,965 10,118 1,153

183 2 MF Residential DU 634.00 5,072 634.00 5,072 0.00 0
3 Commercial Retail TSF -- -- 3.50 298 3.50 298
6 Other -- -- 5,838 -- 6,956 -- 1,118

SUB-TOTAL 10,910 12,326 1,416
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184 4 Commercial Office TSF -- -- 100.00 1,156 100.00 1,156
6 Other -- -- -- 528 -- 528

SUB-TOTAL -- 1,684 1,684

185 1 SF Residential DU 344.00 3,406 344.00 3,406 0.00 0
SUB-TOTAL 3,406 3,406 0

186 1 SF Residential DU 150.00 1,485 150.00 1,485 0.00 0
4 Commercial Office TSF 108.90 3,724 402.00 13,748 293.10 10,024
6 Other -- -- 2,104 -- 5,720 -- 3,616

SUB-TOTAL 7,313 20,953 13,640

187 1 SF Residential DU 111.00 1,099 111.00 1,099 0.00 0
2 MF Residential DU 307.00 2,456 426.00 2,897 119.00 441
6 Other -- -- 36 -- 36 -- 0

SUB-TOTAL 3,591 4,032 441

188 1 SF Residential DU 72.00 713 72.00 713 0.00 0
2 MF Residential DU 216.00 1,728 216.00 1,728 0.00 0

SUB-TOTAL 2,441 2,441 0

189 3 Commercial Retail TSF -- -- 3.00 255 3.00 255
6 Other -- -- 20,856 -- 30,800 -- 9,944

SUB-TOTAL 20,856 31,055 10,199

190 1 SF Residential DU 171.00 1,693 171.00 1,693 0.00 0
SUB-TOTAL 1,693 1,693 0

191 4 Commercial Office TSF -- -- 78.56 2,687 78.56 2,687
SUB-TOTAL -- 2,687 2,687

192 1 SF Residential DU 164.00 1,624 164.00 1,624 0.00 0
2 MF Residential DU 660.00 5,280 660.00 5,280 0.00 0
6 Other -- -- -- 520 -- 520

SUB-TOTAL 6,904 7,424 520

193 4 Commercial Office TSF 250.00 2,550 250.00 2,550 0.00 0
SUB-TOTAL 2,550 2,550 0

194 6 Other -- -- 796 -- 796 -- 0
SUB-TOTAL 796 796 0

195 2 MF Residential DU 76.00 608 76.00 608 0.00 0
SUB-TOTAL 608 608 0
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196 2 MF Residential DU -- -- 10.00 80 10.00 80

3 Commercial Retail TSF -- -- 2.50 93 2.50 93
4 Commercial Office TSF -- -- 34.55 399 34.55 399
6 Other -- -- -- 1,646 -- 1,646

SUB-TOTAL -- 2,218 2,218

197 3 Commercial Retail TSF -- -- 13.00 1,106 13.00 1,106
4 Commercial Office TSF -- -- 400.00 4,080 400.00 4,080

SUB-TOTAL -- 5,186 5,186

198 1 SF Residential DU 331.00 3,277 331.00 3,277 0.00 0
SUB-TOTAL 3,277 3,277 0

199 3 Commercial Retail TSF 5.00 652 5.00 652 0.00 0
6 Other -- -- 1,951 -- 1,951 -- 0

SUB-TOTAL 2,603 2,603 0

200 4 Commercial Office TSF 385.10 3,928 578.00 5,896 192.90 1,968
SUB-TOTAL 3,928 5,896 1,968

201 4 Commercial Office TSF -- -- 160.00 1,632 160.00 1,632
SUB-TOTAL -- 1,632 1,632

202 2 MF Residential DU 50.00 345 560.00 3,864 510.00 3,519
3 Commercial Retail TSF 13.00 482 22.00 815 9.00 333
4 Commercial Office TSF 13.00 150 13.00 150 0.00 0
6 Other -- -- 4,218 -- 4,218 -- 0

SUB-TOTAL 5,195 9,047 3,852

203 2 MF Residential DU -- -- 450.00 3,105 450.00 3,105
3 Commercial Retail TSF 742.00 29,725 2,000.00 80,120 1,258.00 50,395
4 Commercial Office TSF -- -- 125.00 1,445 125.00 1,445

SUB-TOTAL 29,725 84,670 54,945

204 3 Commercial Retail TSF 62.00 2,298 62.00 2,298 0.00 0
4 Commercial Office TSF 400.00 4,624 400.00 4,624 0.00 0
6 Other -- -- 5,808 -- 5,808 -- 0

SUB-TOTAL 12,730 12,730 0

205 3 Commercial Retail TSF 47.30 2,557 100.00 5,406 52.70 2,849
4 Commercial Office TSF 198.89 2,299 850.00 9,826 651.11 7,527
6 Other -- -- 1,700 -- 3,399 -- 1,699

SUB-TOTAL 6,556 18,631 12,075

206 3 Commercial Retail TSF 141.99 8,876 187.61 11,782 45.62 2,906
SUB-TOTAL 8,876 11,782 2,906
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207 3 Commercial Retail TSF -- -- 6.00 782 6.00 782

4 Commercial Office TSF 230.00 2,659 350.00 4,046 120.00 1,387
SUB-TOTAL 2,659 4,828 2,169

208 2 MF Residential DU 234.00 1,872 234.00 1,872 0.00 0
SUB-TOTAL 1,872 1,872 0

209 1 SF Residential DU 414.00 4,099 414.00 4,099 0.00 0
2 MF Residential DU 352.00 2,816 352.00 2,816 0.00 0
6 Other -- -- 1,088 -- 1,088 -- 0

SUB-TOTAL 8,003 8,003 0

210 1 SF Residential DU 205.00 2,029 205.00 2,029 0.00 0
2 MF Residential DU 208.00 1,664 208.00 1,664 0.00 0
3 Commercial Retail TSF 148.10 8,006 148.10 8,006 0.00 0

SUB-TOTAL 11,699 11,699 0

211 1 SF Residential DU 167.00 1,653 167.00 1,653 0.00 0
SUB-TOTAL 1,653 1,653 0

212 1 SF Residential DU 252.00 2,495 252.00 2,495 0.00 0
2 MF Residential DU 272.00 2,176 272.00 2,176 0.00 0
6 Other -- -- 179 -- 179 -- 0

SUB-TOTAL 4,850 4,850 0

213 1 SF Residential DU 275.00 2,723 275.00 2,723 0.00 0
6 Other -- -- 233 -- 233 -- 0

SUB-TOTAL 2,956 2,956 0

214 1 SF Residential DU -- -- 49.00 485 49.00 485
2 MF Residential DU 107.00 738 181.00 1,330 74.00 592
6 Other -- -- -- 74 -- 74

SUB-TOTAL 738 1,889 1,151

215 1 SF Residential DU 80.00 792 80.00 792 0.00 0
2 MF Residential DU 52.00 416 52.00 416 0.00 0
3 Commercial Retail TSF 143.56 7,020 143.56 7,020 0.00 0
6 Other -- -- 5,056 -- 6,027 -- 971

SUB-TOTAL 13,284 14,255 971

216 1 SF Residential DU 22.00 218 22.00 218 0.00 0
2 MF Residential DU 128.00 1,024 448.00 3,507 320.00 2,483
3 Commercial Retail TSF 149.96 8,107 204.96 11,080 55.00 2,973
4 Commercial Office TSF 10.45 121 65.45 757 55.00 636

SUB-TOTAL 9,470 15,562 6,092
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217 1 SF Residential DU 202.00 2,000 202.00 2,000 0.00 0

2 MF Residential DU 16.00 128 386.00 3,011 370.00 2,883
3 Commercial Retail TSF 65.75 3,554 110.75 5,222 45.00 1,668
4 Commercial Office TSF 22.44 259 22.44 259 0.00 0
5 Industrial Park TSF 22.44 135 22.44 135 0.00 0

SUB-TOTAL 6,076 10,627 4,551

218 1 SF Residential DU 458.00 4,081 511.00 4,606 53.00 525
2 MF Residential DU 641.00 5,128 810.00 6,414 169.00 1,286
3 Commercial Retail TSF 64.25 2,381 557.87 24,488 493.62 22,107
6 Other -- -- 88 -- 1,176 -- 1,088

SUB-TOTAL 11,678 36,684 25,006

219 1 SF Residential DU -- -- 20.00 198 20.00 198
2 MF Residential DU -- -- 250.00 2,000 250.00 2,000
4 Commercial Office TSF -- -- 100.00 1,020 100.00 1,020

SUB-TOTAL -- 3,218 3,218

220 1 SF Residential DU 2.00 20 8.00 79 6.00 59
4 Commercial Office TSF -- -- 100.00 1,020 100.00 1,020
6 Other -- -- 1,348 -- 1,348 -- 0

SUB-TOTAL 1,368 2,447 1,079

221 1 SF Residential DU 309.00 2,969 380.00 3,672 71.00 703
2 MF Residential DU 6.00 48 6.00 48 0.00 0
4 Commercial Office TSF -- -- 50.00 510 50.00 510
5 Industrial Park TSF 144.40 866 144.40 866 0.00 0
6 Other -- -- 1,417 -- 1,417 -- 0

SUB-TOTAL 5,300 6,513 1,213

222 1 SF Residential DU 33.00 327 55.00 545 22.00 218
6 Other -- -- 3,091 -- 3,861 -- 770

SUB-TOTAL 3,418 4,406 988

223 3 Commercial Retail TSF 43.38 2,345 110.00 5,947 66.62 3,602
4 Commercial Office TSF 0.36 4 248.00 2,867 247.64 2,863
5 Industrial Park TSF 70.36 422 242.00 1,452 171.64 1,030
6 Other -- -- -- 823 -- 823

SUB-TOTAL 2,771 11,089 8,318

224 1 SF Residential DU 260.00 2,484 280.00 2,682 20.00 198
2 MF Residential DU 500.00 4,000 550.00 4,400 50.00 400
3 Commercial Retail TSF 81.68 3,027 116.68 4,324 35.00 1,297
6 Other -- -- 2,469 -- 4,011 -- 1,542

SUB-TOTAL 11,980 15,417 3,437

225 1 SF Residential DU 156.00 1,544 156.00 1,544 0.00 0
6 Other -- -- 1,776 -- 1,776 -- 0

SUB-TOTAL 3,320 3,320 0
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226 1 SF Residential DU 300.00 2,970 300.00 2,970 0.00 0
2 MF Residential DU 292.00 2,336 292.00 2,336 0.00 0
3 Commercial Retail TSF 69.70 2,583 85.38 3,917 15.68 1,334
6 Other -- -- -- 354 -- 354

SUB-TOTAL 7,889 9,577 1,688

227 1 SF Residential DU 100.00 990 118.00 1,168 18.00 178
2 MF Residential DU 184.00 1,472 786.00 6,288 602.00 4,816
6 Other -- -- -- 1,088 -- 1,088

SUB-TOTAL 2,462 8,544 6,082

228 1 SF Residential DU 358.00 3,544 385.00 3,811 27.00 267
SUB-TOTAL 3,544 3,811 267

229 1 SF Residential DU 74.00 733 178.00 1,763 104.00 1,030
SUB-TOTAL 733 1,763 1,030

230 1 SF Residential DU 1.00 10 10.00 99 9.00 89
SUB-TOTAL 10 99 89

231 1 SF Residential DU -- -- 5.00 50 5.00 50
2 MF Residential DU -- -- 51.00 408 51.00 408
6 Other -- -- -- 69 -- 69

SUB-TOTAL -- 527 527

232 1 SF Residential DU -- -- 10.00 99 10.00 99
2 MF Residential DU -- -- 850.00 5,865 850.00 5,865

SUB-TOTAL -- 5,964 5,964

234 3 Commercial Retail TSF -- -- 100.00 5,406 100.00 5,406
4 Commercial Office TSF -- -- 470.24 4,796 470.24 4,796

SUB-TOTAL -- 10,202 10,202

235 3 Commercial Retail TSF 60.20 3,254 240.00 12,974 179.80 9,720
4 Commercial Office TSF 24.00 245 80.00 816 56.00 571

SUB-TOTAL 3,499 13,790 10,291

236 1 SF Residential DU -- -- 808.00 8,000 808.00 8,000
6 Other -- -- -- 1,101 -- 1,101

SUB-TOTAL -- 9,101 9,101

237 1 SF Residential DU -- -- 225.00 2,228 225.00 2,228
2 MF Residential DU -- -- 570.00 3,933 570.00 3,933
4 Commercial Office TSF -- -- 99.00 1,144 99.00 1,144
6 Other -- -- -- 63 -- 63

SUB-TOTAL -- 7,368 7,368
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238 1 SF Residential DU -- -- 399.00 3,950 399.00 3,950

2 MF Residential DU -- -- 123.00 984 123.00 984
3 Commercial Retail TSF -- -- 184.00 12,479 184.00 12,479
4 Commercial Office TSF -- -- 340.00 3,621 340.00 3,621
5 Industrial Park TSF -- -- 944.00 5,664 944.00 5,664
6 Other -- -- -- 67 -- 67

SUB-TOTAL -- 26,765 26,765

239 3 Commercial Retail TSF 87.12 3,229 337.29 12,500 250.17 9,271
4 Commercial Office TSF 170.26 1,968 262.87 3,039 92.61 1,071
5 Industrial Park TSF 310.00 1,860 387.07 2,322 77.07 462
6 Other -- -- 895 -- 895 -- 0

SUB-TOTAL 7,952 18,756 10,804

240 3 Commercial Retail TSF -- -- 181.00 14,181 181.00 14,181
SUB-TOTAL -- 14,181 14,181

241 4 Commercial Office TSF -- -- 1,228.00 13,198 1,228.00 13,198
6 Other -- -- -- 1,128 -- 1,128

SUB-TOTAL -- 14,326 14,326

242 4 Commercial Office TSF -- -- 368.00 3,910 368.00 3,910
SUB-TOTAL -- 3,910 3,910

243 1 SF Residential DU -- -- 211.00 2,089 211.00 2,089
2 MF Residential DU -- -- 816.00 6,099 816.00 6,099
3 Commercial Retail TSF -- -- 129.00 10,188 129.00 10,188
4 Commercial Office TSF -- -- 164.00 1,896 164.00 1,896

SUB-TOTAL -- 20,272 20,272

244 1 SF Residential DU 322.00 3,188 322.00 3,188 0.00 0
SUB-TOTAL 3,188 3,188 0

245 1 SF Residential DU 20.00 198 20.00 198 0.00 0
6 Other -- -- 34 -- 34 -- 0

SUB-TOTAL 232 232 0

246 5 Industrial Park TSF 58.81 300 120.00 612 61.19 312
SUB-TOTAL 300 612 312

247 3 Commercial Retail TSF 71.37 3,858 500.00 20,030 428.63 16,172
SUB-TOTAL 3,858 20,030 16,172

248 1 SF Residential DU 2.00 20 2.00 20 0.00 0
2 MF Residential DU 4.00 32 4.00 32 0.00 0
5 Industrial Park TSF 882.09 5,293 1,200.00 7,200 317.91 1,907

SUB-TOTAL 5,345 7,252 1,907
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249 4 Commercial Office TSF -- -- 250.00 2,890 250.00 2,890

5 Industrial Park TSF 291.68 1,488 291.68 1,488 0.00 0
SUB-TOTAL 1,488 4,378 2,890

250 2 MF Residential DU -- -- 450.00 3,435 450.00 3,435
3 Commercial Retail TSF 58.00 2,149 448.66 17,799 390.66 15,650
4 Commercial Office TSF -- -- 300.00 3,264 300.00 3,264

SUB-TOTAL 2,149 24,498 22,349

251 5 Industrial Park TSF -- -- 400.00 2,400 400.00 2,400
SUB-TOTAL -- 2,400 2,400

252 4 Commercial Office TSF -- -- 858.00 8,752 858.00 8,752
SUB-TOTAL -- 8,752 8,752

253 1 SF Residential DU -- -- 32.00 317 32.00 317
SUB-TOTAL -- 317 317

254 3 Commercial Retail TSF 8.71 323 116.21 6,134 107.50 5,811
SUB-TOTAL 323 6,134 5,811

255 1 SF Residential DU 2.00 20 20.00 198 18.00 178
SUB-TOTAL 20 198 178

256 1 SF Residential DU 20.00 198 20.00 198 0.00 0
SUB-TOTAL 198 198 0

257 1 SF Residential DU 103.00 1,020 170.00 1,683 67.00 663
SUB-TOTAL 1,020 1,683 663

258 1 SF Residential DU 54.00 535 130.00 1,287 76.00 752
5 Industrial Park TSF -- -- 125.00 638 125.00 638
6 Other -- -- -- 3,324 -- 3,324

SUB-TOTAL 535 5,249 4,714

259 1 SF Residential DU -- -- 10.00 99 10.00 99
SUB-TOTAL -- 99 99

260 1 SF Residential DU 27.00 267 402.00 3,980 375.00 3,713
SUB-TOTAL 267 3,980 3,713

261 1 SF Residential DU 10.00 99 25.00 247 15.00 148
SUB-TOTAL 99 247 148

262 1 SF Residential DU 346.00 3,425 790.00 7,821 444.00 4,396
2 MF Residential DU -- -- 100.00 800 100.00 800
6 Other -- -- 1,088 -- 1,088 -- 0

SUB-TOTAL 4,513 9,709 5,196
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263 2 MF Residential DU -- -- 200.00 1,600 200.00 1,600

SUB-TOTAL -- 1,600 1,600

264 1 SF Residential DU 63.00 624 63.00 624 0.00 0
2 MF Residential DU 264.00 2,026 264.00 2,026 0.00 0

SUB-TOTAL 2,650 2,650 0

265 2 MF Residential DU 670.00 4,975 670.00 4,975 0.00 0
SUB-TOTAL 4,975 4,975 0

266 2 MF Residential DU 200.00 742 200.00 742 0.00 0
3 Commercial Retail TSF 101.04 5,462 120.00 6,487 18.96 1,025
5 Industrial Park TSF -- -- 75.00 383 75.00 383

SUB-TOTAL 6,204 7,612 1,408

267 3 Commercial Retail TSF 100.00 5,406 200.00 10,812 100.00 5,406
SUB-TOTAL 5,406 10,812 5,406

268 2 MF Residential DU 180.00 1,440 180.00 1,440 0.00 0
3 Commercial Retail TSF 182.33 9,857 182.33 9,857 0.00 0
5 Industrial Park TSF 75.00 383 112.00 571 37.00 188

SUB-TOTAL 11,680 11,868 188

269 1 SF Residential DU 173.00 1,713 266.00 2,633 93.00 920
2 MF Residential DU -- -- 25.00 93 25.00 93
6 Other -- -- 8 -- 737 -- 729

SUB-TOTAL 1,721 3,463 1,742

270 1 SF Residential DU 8.00 79 308.00 3,049 300.00 2,970
2 MF Residential DU -- -- 75.00 278 75.00 278

SUB-TOTAL 79 3,327 3,248

271 2 MF Residential DU -- -- 171.00 1,180 171.00 1,180
3 Commercial Retail TSF -- -- 630.00 25,238 630.00 25,238

SUB-TOTAL -- 26,418 26,418

272 1 SF Residential DU 819.00 8,108 967.00 9,573 148.00 1,465
2 MF Residential DU 180.00 1,440 180.00 1,440 0.00 0
3 Commercial Retail TSF 8.12 691 8.12 691 0.00 0
6 Other -- -- 1,088 -- 1,088 -- 0

SUB-TOTAL 11,327 12,792 1,465

273 1 SF Residential DU 6.00 59 101.00 1,000 95.00 941
SUB-TOTAL 59 1,000 941

274 1 SF Residential DU -- -- 80.00 792 80.00 792
4 Commercial Office TSF -- -- 110.06 1,123 110.06 1,123

SUB-TOTAL -- 1,915 1,915
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275 1 SF Residential DU 225.00 2,228 225.00 2,228 0.00 0

SUB-TOTAL 2,228 2,228 0

276 1 SF Residential DU 75.00 743 75.00 743 0.00 0
2 MF Residential DU 539.00 4,312 539.00 4,312 0.00 0
3 Commercial Retail TSF 98.01 8,337 98.01 8,337 0.00 0
6 Other -- -- 73 -- 73 -- 0

SUB-TOTAL 13,465 13,465 0

277 3 Commercial Retail TSF 7.91 656 73.00 4,175 65.09 3,519
4 Commercial Office TSF -- -- 110.00 3,536 110.00 3,536
5 Industrial Park TSF -- -- 150.00 765 150.00 765

SUB-TOTAL 656 8,476 7,820

278 2 MF Residential DU 757.00 6,056 757.00 6,056 0.00 0
3 Commercial Retail TSF 81.89 6,966 81.89 6,966 0.00 0
6 Other -- -- 398 -- 398 -- 0

SUB-TOTAL 13,420 13,420 0

279 1 SF Residential DU 313.00 2,160 313.00 2,160 0.00 0
3 Commercial Retail TSF 19.33 1,644 26.33 2,240 7.00 596
4 Commercial Office TSF 0.20 2 0.20 2 0.00 0
5 Industrial Park TSF -- -- 58.00 348 58.00 348

SUB-TOTAL 3,806 4,750 944

280 4 Commercial Office TSF -- -- 38.18 389 38.18 389
SUB-TOTAL -- 389 389

281 2 MF Residential DU -- -- 150.00 1,200 150.00 1,200
SUB-TOTAL -- 1,200 1,200

282 2 MF Residential DU 486.00 3,888 700.00 5,600 214.00 1,712
3 Commercial Retail TSF 17.90 968 17.90 968 0.00 0

SUB-TOTAL 4,856 6,568 1,712

283 1 SF Residential DU 161.00 1,594 175.00 1,732 14.00 138
2 MF Residential DU 400.00 3,200 667.00 5,336 267.00 2,136
6 Other -- -- 1,618 -- 1,740 -- 122

SUB-TOTAL 6,412 8,808 2,396

284 1 SF Residential DU 2.00 20 2.00 20 0.00 0
2 MF Residential DU 254.00 2,032 254.00 2,032 0.00 0

SUB-TOTAL 2,052 2,052 0

285 1 SF Residential DU -- -- 80.00 792 80.00 792
3 Commercial Retail TSF -- -- 246.99 9,894 246.99 9,894
4 Commercial Office TSF -- -- 150.00 1,530 150.00 1,530

SUB-TOTAL -- 12,216 12,216
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286 1 SF Residential DU -- -- 182.00 1,802 182.00 1,802

SUB-TOTAL -- 1,802 1,802

287 1 SF Residential DU -- -- 35.00 347 35.00 347
2 MF Residential DU -- -- 120.00 960 120.00 960

SUB-TOTAL -- 1,307 1,307

288 1 SF Residential DU -- -- 167.00 1,653 167.00 1,653
6 Other -- -- -- 4,475 -- 4,475

SUB-TOTAL -- 6,128 6,128

289 1 SF Residential DU -- -- 166.00 1,643 166.00 1,643
2 MF Residential DU -- -- 350.00 2,415 350.00 2,415
4 Commercial Office TSF -- -- 57.17 583 57.17 583

SUB-TOTAL -- 4,641 4,641

290 1 SF Residential DU 64.00 634 104.00 1,030 40.00 396
2 MF Residential DU 93.00 744 93.00 744 0.00 0

SUB-TOTAL 1,378 1,774 396

291 1 SF Residential DU -- -- 74.00 733 74.00 733
2 MF Residential DU -- -- 350.00 2,415 350.00 2,415
4 Commercial Office TSF 8.60 88 181.63 1,853 173.03 1,765

SUB-TOTAL 88 5,001 4,913

292 1 SF Residential DU 140.00 1,386 140.00 1,386 0.00 0
SUB-TOTAL 1,386 1,386 0

293 1 SF Residential DU 133.00 1,317 180.00 1,782 47.00 465
2 MF Residential DU 368.00 2,944 684.00 5,217 316.00 2,273

SUB-TOTAL 4,261 6,999 2,738

294 2 MF Residential DU -- -- 276.00 1,904 276.00 1,904
3 Commercial Retail TSF 124.35 6,722 155.00 8,379 30.65 1,657
5 Industrial Park TSF 210.00 1,260 300.00 1,800 90.00 540

SUB-TOTAL 7,982 12,083 4,101

295 4 Commercial Office TSF -- -- 56.00 647 56.00 647
5 Industrial Park TSF 666.67 3,400 1,020.58 5,205 353.91 1,805
6 Other -- -- 56 -- 156 -- 100

SUB-TOTAL 3,456 6,008 2,552

296 3 Commercial Retail TSF -- -- 20.00 1,701 20.00 1,701
SUB-TOTAL -- 1,701 1,701

297 3 Commercial Retail TSF -- -- 20.00 1,701 20.00 1,701
SUB-TOTAL -- 1,701 1,701
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298 2 MF Residential DU 830.00 5,727 830.00 5,727 0.00 0

3 Commercial Retail TSF -- -- 20.00 1,701 20.00 1,701
SUB-TOTAL 5,727 7,428 1,701

299 3 Commercial Retail TSF 184.00 9,947 184.00 9,947 0.00 0
SUB-TOTAL 9,947 9,947 0

300 3 Commercial Retail TSF 272.00 10,896 300.00 12,018 28.00 1,122
SUB-TOTAL 10,896 12,018 1,122

301 3 Commercial Retail TSF 49.24 1,825 49.24 1,825 0.00 0
6 Other -- -- 7,904 -- 8,635 -- 731

SUB-TOTAL 9,729 10,460 731

302 3 Commercial Retail TSF 30.00 2,552 30.00 2,552 0.00 0
6 Other -- -- 3,750 -- 3,750 -- 0

SUB-TOTAL 6,302 6,302 0

303 6 Other -- -- 5,625 -- 5,625 -- 0
SUB-TOTAL 5,625 5,625 0

304 3 Commercial Retail TSF 48.00 3,739 48.00 3,739 0.00 0
6 Other -- -- 3,113 -- 3,113 -- 0

SUB-TOTAL 6,852 6,852 0

305 2 MF Residential DU -- -- 76.00 524 76.00 524
3 Commercial Retail TSF 202.65 11,364 202.65 11,364 0.00 0
5 Industrial Park TSF -- -- 100.00 510 100.00 510

SUB-TOTAL 11,364 12,398 1,034

306 2 MF Residential DU -- -- 250.00 1,863 250.00 1,863
3 Commercial Retail TSF 80.50 4,352 143.90 7,779 63.40 3,427
4 Commercial Office TSF -- -- 50.00 1,710 50.00 1,710
6 Other -- -- 336 -- 336 -- 0

SUB-TOTAL 4,688 11,688 7,000

307 3 Commercial Retail TSF 132.80 9,301 132.80 9,301 0.00 0
SUB-TOTAL 9,301 9,301 0

308 2 MF Residential DU 200.00 1,380 200.00 1,380 0.00 0
3 Commercial Retail TSF 175.11 14,895 175.11 14,895 0.00 0
5 Industrial Park TSF 29.40 150 45.00 230 15.60 80

SUB-TOTAL 16,425 16,505 80

309 3 Commercial Retail TSF 3.00 111 3.00 111 0.00 0
SUB-TOTAL 111 111 0

310 6 Other -- -- 45 -- 4,208 -- 4,163
SUB-TOTAL 45 4,208 4,163
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311 1 SF Residential DU 132.00 1,307 132.00 1,307 0.00 0
2 MF Residential DU 63.00 504 63.00 504 0.00 0

SUB-TOTAL 1,811 1,811 0

312 3 Commercial Retail TSF 164.40 8,887 180.00 9,731 15.60 844
6 Other -- -- 200 -- 200 -- 0

SUB-TOTAL 9,087 9,931 844

313 2 MF Residential DU 264.00 2,112 264.00 2,112 0.00 0
SUB-TOTAL 2,112 2,112 0

314 3 Commercial Retail TSF 178.00 9,623 178.00 9,623 0.00 0
SUB-TOTAL 9,623 9,623 0

315 1 SF Residential DU 56.00 554 56.00 554 0.00 0
2 MF Residential DU 168.00 1,344 168.00 1,344 0.00 0

SUB-TOTAL 1,898 1,898 0

316 1 SF Residential DU 121.00 1,198 121.00 1,198 0.00 0
SUB-TOTAL 1,198 1,198 0

317 6 Other -- -- 1,135 -- 1,135 -- 0
SUB-TOTAL 1,135 1,135 0

318 1 SF Residential DU 21.00 208 21.00 208 0.00 0
2 MF Residential DU 252.00 2,016 252.00 2,016 0.00 0

SUB-TOTAL 2,224 2,224 0

319 3 Commercial Retail TSF -- -- 130.00 7,028 130.00 7,028
6 Other -- -- -- 292 -- 292

SUB-TOTAL -- 7,320 7,320

320 1 SF Residential DU 125.00 1,238 125.00 1,238 0.00 0
SUB-TOTAL 1,238 1,238 0

321 1 SF Residential DU 155.00 1,535 155.00 1,535 0.00 0
2 MF Residential DU 66.00 528 66.00 528 0.00 0

SUB-TOTAL 2,063 2,063 0

322 1 SF Residential DU 87.00 861 87.00 861 0.00 0
SUB-TOTAL 861 861 0

323 1 SF Residential DU 161.00 1,594 161.00 1,594 0.00 0
2 MF Residential DU 132.00 1,056 132.00 1,056 0.00 0

SUB-TOTAL 2,650 2,650 0

325 1 SF Residential DU -- -- 205.00 2,029 205.00 2,029
SUB-TOTAL -- 2,029 2,029
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326 1 SF Residential DU 101.00 1,000 101.00 1,000 0.00 0
SUB-TOTAL 1,000 1,000 0

327 1 SF Residential DU 105.00 1,040 105.00 1,040 0.00 0
SUB-TOTAL 1,040 1,040 0

328 1 SF Residential DU 110.00 1,089 110.00 1,089 0.00 0
SUB-TOTAL 1,089 1,089 0

329 6 Other -- -- 1,088 -- 1,088 -- 0
SUB-TOTAL 1,088 1,088 0

330 1 SF Residential DU 143.00 1,416 143.00 1,416 0.00 0
SUB-TOTAL 1,416 1,416 0

331 1 SF Residential DU 167.00 1,653 167.00 1,653 0.00 0
SUB-TOTAL 1,653 1,653 0

332 1 SF Residential DU 114.00 1,129 114.00 1,129 0.00 0
2 MF Residential DU 102.00 816 102.00 816 0.00 0

SUB-TOTAL 1,945 1,945 0

333 1 SF Residential DU 803.00 7,950 803.00 7,950 0.00 0
2 MF Residential DU 360.00 2,880 360.00 2,880 0.00 0
3 Commercial Retail TSF 25.05 928 25.05 928 0.00 0
6 Other -- -- 1,340 -- 1,740 -- 400

SUB-TOTAL 13,098 13,498 400

334 1 SF Residential DU 164.00 1,624 164.00 1,624 0.00 0
SUB-TOTAL 1,624 1,624 0

335 1 SF Residential DU 194.00 1,921 194.00 1,921 0.00 0
SUB-TOTAL 1,921 1,921 0

336 1 SF Residential DU 589.00 5,831 589.00 5,831 0.00 0
6 Other -- -- 1,107 -- 1,107 -- 0

SUB-TOTAL 6,938 6,938 0

337 1 SF Residential DU 390.00 3,861 390.00 3,861 0.00 0
SUB-TOTAL 3,861 3,861 0

338 3 Commercial Retail TSF 92.00 4,974 92.00 4,974 0.00 0
SUB-TOTAL 4,974 4,974 0

339 1 SF Residential DU 289.00 2,861 289.00 2,861 0.00 0
6 Other -- -- 1,106 -- 1,106 -- 0

SUB-TOTAL 3,967 3,967 0
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Land Use and Trip Generation Comparison – 2004 and OVOV Buildout

Zone Land Use Category
2004 OVOV Buildout Difference

Units
340 1 SF Residential DU 394.00 3,901 394.00 3,901 0.00 0

2 MF Residential DU 264.00 2,112 264.00 2,112 0.00 0
SUB-TOTAL 6,013 6,013 0

341 2 MF Residential DU 325.00 2,243 325.00 2,243 0.00 0
6 Other -- -- 1,175 -- 1,175 -- 0

SUB-TOTAL 3,418 3,418 0

342 2 MF Residential DU 168.00 1,344 168.00 1,344 0.00 0
SUB-TOTAL 1,344 1,344 0

343 1 SF Residential DU 179.00 1,772 179.00 1,772 0.00 0
2 MF Residential DU 132.00 1,056 132.00 1,056 0.00 0

SUB-TOTAL 2,828 2,828 0

344 1 SF Residential DU 415.00 4,109 415.00 4,109 0.00 0
3 Commercial Retail TSF -- -- 40.00 2,162 40.00 2,162

SUB-TOTAL 4,109 6,271 2,162

345 1 SF Residential DU 23.00 228 81.00 802 58.00 574
SUB-TOTAL 228 802 574

346 1 SF Residential DU -- -- 10.00 99 10.00 99
SUB-TOTAL -- 99 99

347 1 SF Residential DU 313.00 3,099 313.00 3,099 0.00 0
SUB-TOTAL 3,099 3,099 0

348 1 SF Residential DU 517.00 5,118 517.00 5,118 0.00 0
SUB-TOTAL 5,118 5,118 0

349 2 MF Residential DU 83.00 664 388.00 3,104 305.00 2,440
3 Commercial Retail TSF 8.00 680 8.00 680 0.00 0
6 Other -- -- 226 -- 226 -- 0

SUB-TOTAL 1,570 4,010 2,440

350 6 Other -- -- 1,010 -- 1,860 -- 850
SUB-TOTAL 1,010 1,860 850

352 1 SF Residential DU 440.00 4,356 592.00 5,861 152.00 1,505
6 Other -- -- -- 1,363 -- 1,363

SUB-TOTAL 4,356 7,224 2,868

353 1 SF Residential DU 259.00 2,564 259.00 2,564 0.00 0
6 Other -- -- -- 26 -- 26

SUB-TOTAL 2,564 2,590 26
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Units
355 1 SF Residential DU -- -- 500.00 4,950 500.00 4,950

6 Other -- -- -- 1,101 -- 1,101
SUB-TOTAL -- 6,051 6,051

356 1 SF Residential DU 385.00 3,811 385.00 3,811 0.00 0
3 Commercial Retail TSF -- -- 60.00 5,104 60.00 5,104

SUB-TOTAL 3,811 8,915 5,104

357 1 SF Residential DU -- -- 90.00 891 90.00 891
SUB-TOTAL -- 891 891

358 1 SF Residential DU 105.00 1,040 275.00 2,723 170.00 1,683
2 MF Residential DU 121.00 968 121.00 968 0.00 0
6 Other -- -- 970 -- 1,138 -- 168

SUB-TOTAL 2,978 4,829 1,851

359 1 SF Residential DU 570.00 5,643 570.00 5,643 0.00 0
2 MF Residential DU 192.00 1,536 192.00 1,536 0.00 0

SUB-TOTAL 7,179 7,179 0

360 1 SF Residential DU 538.00 5,326 538.00 5,326 0.00 0
2 MF Residential DU 248.00 1,984 248.00 1,984 0.00 0
3 Commercial Retail TSF 119.00 10,122 135.00 11,483 16.00 1,361
6 Other -- -- 938 -- 1,088 -- 150

SUB-TOTAL 18,370 19,881 1,511

361 1 SF Residential DU 188.00 1,861 601.00 5,407 413.00 3,546
6 Other -- -- -- 28 -- 28

SUB-TOTAL 1,861 5,435 3,574

362 1 SF Residential DU 173.00 1,713 173.00 1,713 0.00 0
SUB-TOTAL 1,713 1,713 0

363 1 SF Residential DU 6.00 59 44.00 436 38.00 377
SUB-TOTAL 59 436 377

364 1 SF Residential DU 199.00 1,970 199.00 1,970 0.00 0
SUB-TOTAL 1,970 1,970 0

365 1 SF Residential DU 201.00 1,990 201.00 1,990 0.00 0
2 MF Residential DU 102.00 816 102.00 816 0.00 0
3 Commercial Retail TSF 11.00 936 11.00 936 0.00 0

SUB-TOTAL 3,742 3,742 0

366 1 SF Residential DU 600.00 5,940 600.00 5,940 0.00 0
SUB-TOTAL 5,940 5,940 0

367 1 SF Residential DU 437.00 4,326 437.00 4,326 0.00 0
SUB-TOTAL 4,326 4,326 0
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368 1 SF Residential DU 1,070.00 10,593 1,070.00 10,593 0.00 0
3 Commercial Retail TSF -- -- 35.00 2,977 35.00 2,977
6 Other -- -- 1,174 -- 1,629 -- 455

SUB-TOTAL 11,767 15,199 3,432

369 1 SF Residential DU 202.00 2,000 202.00 2,000 0.00 0
SUB-TOTAL 2,000 2,000 0

370 1 SF Residential DU 1,080.00 10,692 1,080.00 10,692 0.00 0
6 Other -- -- 4,475 -- 4,475 -- 0

SUB-TOTAL 15,167 15,167 0

371 1 SF Residential DU 673.00 6,663 673.00 6,663 0.00 0
6 Other -- -- 996 -- 1,088 -- 92

SUB-TOTAL 7,659 7,751 92

372 1 SF Residential DU 287.00 2,841 287.00 2,841 0.00 0
2 MF Residential DU 230.00 1,840 230.00 1,840 0.00 0
3 Commercial Retail TSF 80.00 4,325 80.00 4,325 0.00 0

SUB-TOTAL 9,006 9,006 0

373 1 SF Residential DU 236.00 2,336 236.00 2,336 0.00 0
6 Other -- -- 889 -- 1,307 -- 418

SUB-TOTAL 3,225 3,643 418

374 1 SF Residential DU -- -- 300.00 2,970 300.00 2,970
2 MF Residential DU -- -- 304.00 2,098 304.00 2,098
3 Commercial Retail TSF 150.00 8,109 150.00 8,109 0.00 0
6 Other -- -- -- 78 -- 78

SUB-TOTAL 8,109 13,255 5,146

375 3 Commercial Retail TSF 5.00 2,481 45.00 5,883 40.00 3,402
SUB-TOTAL 2,481 5,883 3,402

377 3 Commercial Retail TSF 57.50 2,131 57.50 2,131 0.00 0
SUB-TOTAL 2,131 2,131 0

378 1 SF Residential DU 332.00 2,291 332.00 2,291 0.00 0
2 MF Residential DU -- -- 407.00 3,256 407.00 3,256
3 Commercial Retail TSF 41.00 1,519 51.00 1,890 10.00 371
4 Commercial Office TSF 56.00 571 56.00 571 0.00 0
5 Industrial Park TSF -- -- 110.00 660 110.00 660

SUB-TOTAL 4,381 8,668 4,287

380 1 SF Residential DU -- -- 125.00 1,238 125.00 1,238
2 MF Residential DU -- -- 400.00 2,760 400.00 2,760

SUB-TOTAL -- 3,998 3,998
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Units
381 6 Other -- -- 130 -- 223 -- 93

SUB-TOTAL 130 223 93

382 6 Other -- -- 180 -- 180 -- 0
SUB-TOTAL 180 180 0

383 1 SF Residential DU 231.00 2,287 266.00 2,633 35.00 346
3 Commercial Retail TSF 8.71 323 8.71 323 0.00 0

SUB-TOTAL 2,610 2,956 346

384 1 SF Residential DU 354.00 3,505 354.00 3,505 0.00 0
SUB-TOTAL 3,505 3,505 0

385 1 SF Residential DU -- -- 75.00 743 75.00 743
SUB-TOTAL -- 743 743

387 1 SF Residential DU 304.00 3,010 800.00 7,920 496.00 4,910
2 MF Residential DU 180.00 1,440 700.00 5,600 520.00 4,160

SUB-TOTAL 4,450 13,520 9,070

388 1 SF Residential DU -- -- 99.00 980 99.00 980
2 MF Residential DU -- -- 400.00 3,200 400.00 3,200
6 Other -- -- -- 2,320 -- 2,320

SUB-TOTAL -- 6,500 6,500

389 1 SF Residential DU 1,187.00 11,751 1,236.00 12,236 49.00 485
6 Other -- -- 766 -- 1,088 -- 322

SUB-TOTAL 12,517 13,324 807

390 1 SF Residential DU 150.00 1,485 150.00 1,485 0.00 0
SUB-TOTAL 1,485 1,485 0

391 3 Commercial Retail TSF 16.33 605 16.33 605 0.00 0
5 Industrial Park TSF 376.36 1,919 446.36 2,339 70.00 420

SUB-TOTAL 2,524 2,944 420

392 1 SF Residential DU 723.00 5,958 757.00 6,193 34.00 235
3 Commercial Retail TSF 20.80 771 102.48 5,187 81.68 4,416
5 Industrial Park TSF -- -- 500.00 2,550 500.00 2,550
6 Other -- -- 1,088 -- 1,088 -- 0

SUB-TOTAL 7,817 15,018 7,201

393 1 SF Residential DU 162.00 1,604 162.00 1,604 0.00 0
2 MF Residential DU 100.00 800 100.00 800 0.00 0
3 Commercial Retail TSF 52.27 4,446 52.27 4,446 0.00 0
6 Other -- -- 350 -- 679 -- 329

SUB-TOTAL 7,200 7,529 329
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394 1 SF Residential DU 325.00 3,217 325.00 3,217 0.00 0

6 Other -- -- 5,527 -- 5,571 -- 44
SUB-TOTAL 8,744 8,788 44

395 2 MF Residential DU 185.00 1,277 185.00 1,277 0.00 0
3 Commercial Retail TSF 165.53 8,949 165.53 8,949 0.00 0
6 Other -- -- 1,740 -- 1,740 -- 0

SUB-TOTAL 11,966 11,966 0

396 3 Commercial Retail TSF 76.23 6,484 110.00 9,357 33.77 2,873
SUB-TOTAL 6,484 9,357 2,873

397 1 SF Residential DU 220.00 1,665 549.00 3,935 329.00 2,270
2 MF Residential DU 579.00 4,558 579.00 4,558 0.00 0
3 Commercial Retail TSF 310.98 16,812 384.98 23,106 74.00 6,294
6 Other -- -- -- 1,084 -- 1,084

SUB-TOTAL 23,035 32,683 9,648

398 1 SF Residential DU 1,120.00 11,088 1,120.00 11,088 0.00 0
2 MF Residential DU 120.00 960 120.00 960 0.00 0
3 Commercial Retail TSF 261.13 22,465 261.13 22,465 0.00 0
6 Other -- -- 2,533 -- 2,533 -- 0

SUB-TOTAL 37,046 37,046 0

399 1 SF Residential DU 859.00 8,504 880.00 8,712 21.00 208
6 Other -- -- 790 -- 1,228 -- 438

SUB-TOTAL 9,294 9,940 646

400 1 SF Residential DU -- -- 12.00 119 12.00 119
SUB-TOTAL -- 119 119

401 1 SF Residential DU -- -- 835.00 8,267 835.00 8,267
2 MF Residential DU -- -- 482.00 3,856 482.00 3,856

SUB-TOTAL -- 12,123 12,123

402 1 SF Residential DU 300.00 2,970 1,129.00 11,177 829.00 8,207
3 Commercial Retail TSF -- -- 150.00 8,109 150.00 8,109
6 Other -- -- 951 -- 2,027 -- 1,076

SUB-TOTAL 3,921 21,313 17,392

403 1 SF Residential DU 111.00 1,099 111.00 1,099 0.00 0
2 MF Residential DU -- -- 300.00 2,070 300.00 2,070
3 Commercial Retail TSF 12.00 1,021 46.00 3,913 34.00 2,892

SUB-TOTAL 2,120 7,082 4,962

404 1 SF Residential DU 10.00 99 177.00 1,752 167.00 1,653
SUB-TOTAL 99 1,752 1,653
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405 1 SF Residential DU 24.00 238 296.00 2,930 272.00 2,692

SUB-TOTAL 238 2,930 2,692

406 1 SF Residential DU 38.00 376 353.00 3,495 315.00 3,119
SUB-TOTAL 376 3,495 3,119

407 1 SF Residential DU -- -- 47.00 465 47.00 465
SUB-TOTAL -- 465 465

408 1 SF Residential DU 47.00 465 380.00 3,762 333.00 3,297
SUB-TOTAL 465 3,762 3,297

409 1 SF Residential DU -- -- 77.00 762 77.00 762
SUB-TOTAL -- 762 762

410 1 SF Residential DU 25.00 247 249.00 2,162 224.00 1,915
5 Industrial Park TSF -- -- 44.00 264 44.00 264

SUB-TOTAL 247 2,426 2,179

411 1 SF Residential DU -- -- 675.00 6,682 675.00 6,682
6 Other -- -- -- 1,088 -- 1,088

SUB-TOTAL -- 7,770 7,770

412 1 SF Residential DU 120.00 1,188 120.00 1,188 0.00 0
3 Commercial Retail TSF -- -- 40.00 2,162 40.00 2,162

SUB-TOTAL 1,188 3,350 2,162

413 1 SF Residential DU 29.00 287 146.00 1,325 117.00 1,038
2 MF Residential DU 246.00 1,697 514.00 3,547 268.00 1,850
3 Commercial Retail TSF 26.94 2,292 44.60 3,794 17.66 1,502
4 Commercial Office TSF 36.59 423 36.59 423 0.00 0
5 Industrial Park TSF 45.21 231 93.75 522 48.54 291

SUB-TOTAL 4,930 9,611 4,681

414 1 SF Residential DU 265.00 1,874 290.00 2,121 25.00 247
2 MF Residential DU 1,358.00 10,864 1,635.00 12,860 277.00 1,996
3 Commercial Retail TSF 95.83 3,551 175.00 6,486 79.17 2,935

SUB-TOTAL 16,289 21,467 5,178

415 1 SF Residential DU 75.00 743 75.00 743 0.00 0
3 Commercial Retail TSF -- -- 63.71 3,444 63.71 3,444
5 Industrial Park TSF 27.80 142 27.80 142 0.00 0

SUB-TOTAL 885 4,329 3,444
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416 1 SF Residential DU 496.00 4,250 496.00 4,250 0.00 0

2 MF Residential DU 57.00 456 57.00 456 0.00 0
3 Commercial Retail TSF 15.00 556 15.00 556 0.00 0
4 Commercial Office TSF -- -- 100.00 1,156 100.00 1,156
6 Other -- -- 39 -- 225 -- 186

SUB-TOTAL 5,301 6,643 1,342

417 1 SF Residential DU 662.00 6,554 950.00 9,405 288.00 2,851
2 MF Residential DU 240.00 1,920 255.00 2,040 15.00 120
3 Commercial Retail TSF -- -- 10.00 851 10.00 851
6 Other -- -- 1,088 -- 16,488 -- 15,400

SUB-TOTAL 9,562 28,784 19,222

418 1 SF Residential DU 90.00 621 90.00 621 0.00 0
2 MF Residential DU 706.00 5,393 1,229.00 9,002 523.00 3,609
3 Commercial Retail TSF 128.43 6,943 228.00 12,326 99.57 5,383

SUB-TOTAL 12,957 21,949 8,992

419 2 MF Residential DU 1,834.00 14,672 1,834.00 14,672 0.00 0
SUB-TOTAL 14,672 14,672 0

420 2 MF Residential DU 40.00 320 56.00 448 16.00 128
SUB-TOTAL 320 448 128

421 1 SF Residential DU -- -- 250.00 2,475 250.00 2,475
2 MF Residential DU 752.00 6,016 1,500.00 12,000 748.00 5,984
3 Commercial Retail TSF -- -- 400.00 21,624 400.00 21,624
4 Commercial Office TSF -- -- 600.00 6,936 600.00 6,936
6 Other -- -- -- 1,677 -- 1,677

SUB-TOTAL 6,016 44,712 38,696

422 1 SF Residential DU 100.00 750 100.00 750 0.00 0
3 Commercial Retail TSF 4.00 340 10.00 851 6.00 511
6 Other -- -- 1,185 -- 1,523 -- 338

SUB-TOTAL 2,275 3,124 849

423 1 SF Residential DU 353.00 3,495 464.00 4,324 111.00 829
3 Commercial Retail TSF 98.01 8,337 98.01 8,337 0.00 0
4 Commercial Office TSF 10.89 126 10.89 126 0.00 0

SUB-TOTAL 11,958 12,787 829

424 1 SF Residential DU 86.00 851 350.00 3,465 264.00 2,614
SUB-TOTAL 851 3,465 2,614

425 1 SF Residential DU 39.00 386 114.00 1,129 75.00 743
2 MF Residential DU -- -- 80.00 640 80.00 640
6 Other -- -- -- 81 -- 81

SUB-TOTAL 386 1,850 1,464
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426 1 SF Residential DU 100.00 990 630.00 6,237 530.00 5,247

5 Industrial Park TSF 39.60 202 39.60 202 0.00 0
SUB-TOTAL 1,192 6,439 5,247

427 1 SF Residential DU 249.00 2,465 249.00 2,465 0.00 0
SUB-TOTAL 2,465 2,465 0

428 1 SF Residential DU 540.00 5,346 1,313.00 12,999 773.00 7,653
3 Commercial Retail TSF -- -- 86.60 5,896 86.60 5,896
6 Other -- -- -- 1,088 -- 1,088

SUB-TOTAL 5,346 19,983 14,637

429 1 SF Residential DU 42.00 416 55.00 545 13.00 129
SUB-TOTAL 416 545 129

430 1 SF Residential DU 2.00 20 2.00 20 0.00 0
SUB-TOTAL 20 20 0

431 1 SF Residential DU 3.00 30 3.00 30 0.00 0
SUB-TOTAL 30 30 0

433 1 SF Residential DU 8.00 79 155.00 1,535 147.00 1,456
SUB-TOTAL 79 1,535 1,456

434 1 SF Residential DU 25.00 247 25.00 247 0.00 0
SUB-TOTAL 247 247 0

437 4 Commercial Office TSF -- -- 250.00 2,550 250.00 2,550
6 Other -- -- -- 1,284 -- 1,284

SUB-TOTAL -- 3,834 3,834

438 1 SF Residential DU -- -- 10.00 99 10.00 99
4 Commercial Office TSF -- -- 250.00 2,550 250.00 2,550

SUB-TOTAL -- 2,649 2,649

439 1 SF Residential DU 164.00 1,624 175.00 1,732 11.00 108
3 Commercial Retail TSF -- -- 41.65 2,252 41.65 2,252

SUB-TOTAL 1,624 3,984 2,360

440 5 Industrial Park TSF -- -- 50.00 300 50.00 300
SUB-TOTAL -- 300 300

441 1 SF Residential DU 150.00 1,485 490.00 4,371 340.00 2,886
3 Commercial Retail TSF -- -- 30.00 1,112 30.00 1,112
6 Other -- -- 522 -- 1,088 -- 566

SUB-TOTAL 2,007 6,571 4,564

442 1 SF Residential DU 288.00 2,851 328.00 3,247 40.00 396
SUB-TOTAL 2,851 3,247 396
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443 1 SF Residential DU 499.00 4,940 763.00 7,554 264.00 2,614
3 Commercial Retail TSF 30.00 1,112 30.00 1,112 0.00 0
6 Other -- -- 1,088 -- 1,088 -- 0

SUB-TOTAL 7,140 9,754 2,614

444 2 MF Residential DU 440.00 3,520 440.00 3,520 0.00 0
3 Commercial Retail TSF -- -- 200.00 10,812 200.00 10,812
6 Other -- -- 37 -- 37 -- 0

SUB-TOTAL 3,557 14,369 10,812

445 1 SF Residential DU 29.00 287 41.00 406 12.00 119
SUB-TOTAL 287 406 119

446 1 SF Residential DU 20.00 198 20.00 198 0.00 0
SUB-TOTAL 198 198 0

447 1 SF Residential DU -- -- 300.00 2,970 300.00 2,970
6 Other -- -- 1,194 -- 1,194 -- 0

SUB-TOTAL 1,194 4,164 2,970

448 1 SF Residential DU 606.00 5,999 691.00 6,841 85.00 842
SUB-TOTAL 5,999 6,841 842

449 1 SF Residential DU 20.00 198 20.00 198 0.00 0
SUB-TOTAL 198 198 0

450 1 SF Residential DU -- -- 27.00 267 27.00 267
SUB-TOTAL -- 267 267

451 1 SF Residential DU 40.00 396 140.00 1,386 100.00 990
5 Industrial Park TSF -- -- 47.00 282 47.00 282

SUB-TOTAL 396 1,668 1,272

452 1 SF Residential DU 6.00 59 38.00 376 32.00 317
SUB-TOTAL 59 376 317

453 1 SF Residential DU 172.00 1,703 1,020.00 10,098 848.00 8,395
3 Commercial Retail TSF -- -- 16.00 593 16.00 593
6 Other -- -- 711 -- 1,088 -- 377

SUB-TOTAL 2,414 11,779 9,365

454 1 SF Residential DU 116.00 1,148 650.00 6,435 534.00 5,287
3 Commercial Retail TSF 6.14 228 40.28 2,074 34.14 1,846
6 Other -- -- 3,779 -- 5,482 -- 1,703

SUB-TOTAL 5,155 13,991 8,836

455 1 SF Residential DU 80.00 792 100.00 990 20.00 198
SUB-TOTAL 792 990 198
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1. SF Residential DU 48,251.00 471,153 81,395.00 795,563 33,144.00 324,410
2. MF Residential DU 24,387.00 191,023 67,679.00 514,809 43,292.00 323,786
3. Commercial Retail TSF 9,157.63 515,716 23,585.06 1,230,042 14,427.43 714,326
4. Commercial Office TSF 2,072.12 25,996 17,311.53 205,851 15,239.41 179,855
5. Industrial Park TSF 18,332.42 107,565 40,735.96 240,697 22,403.54 133,132
6. Other -- -- 176,541 -- 301,424 -- 124,883

1,487,994 3,288,386 1,800,392

Land Use and Trip Generation Comparison – 2004 and OVOV Buildout

Land Use Category
2004 OVOV Buildout Difference

TOTAL
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One Valley One Vision Valley-Wide Traffic Study

Zone Units Amount ADT Amount ADT Amount ADT

1 1 SF Residential DU 567.00 5,613 567.00 5,613 0.00 0
5 Industrial Park TSF -- -- 275.00 1,650 275.00 1,650

SUB-TOTAL 5,613 7,263 1,650

2 1 SF Residential DU 535.00 5,297 535.00 5,297 0.00 0
SUB-TOTAL 5,297 5,297 0

3 1 SF Residential DU 3,753.00 37,155 3,313.00 32,799 -440.00 -4,356
2 MF Residential DU 648.00 5,184 1,288.00 9,600 640.00 4,416
3 Commercial Retail TSF 320.00 17,299 320.00 17,299 0.00 0
5 Industrial Park TSF 334.28 1,936 334.29 1,936 0.01 0
6 Other -- -- 9,942 -- 1,088 -- -8,854

SUB-TOTAL 71,516 62,722 -8,794

4 5 Industrial Park TSF 389.00 2,334 -- -- -389.00 -2,334
SUB-TOTAL 2,334 -- -2,334

5 1 SF Residential DU 651.00 6,445 229.00 2,267 -422.00 -4,178
2 MF Residential DU 100.00 800 -- -- -100.00 -800
3 Commercial Retail TSF 27.01 2,201 27.01 2,201 0.00 0
6 Other -- -- 233 -- -- -233

SUB-TOTAL 9,679 4,468 -5,211

6 1 SF Residential DU 330.00 3,267 409.00 4,049 79.00 782
2 MF Residential DU 141.00 1,128 -- -- -141.00 -1,128

SUB-TOTAL 4,395 4,049 -346

7 1 SF Residential DU 714.00 7,069 722.00 7,148 8.00 79
SUB-TOTAL 7,069 7,148 79

8 1 SF Residential DU 70.00 693 97.00 960 27.00 267
SUB-TOTAL 693 960 267

9 1 SF Residential DU 166.00 1,643 320.00 3,168 154.00 1,525
SUB-TOTAL 1,643 3,168 1,525

10 1 SF Residential DU 12.00 119 12.00 119 0.00 0
2 MF Residential DU 184.00 1,472 184.00 1,472 0.00 0
3 Commercial Retail TSF 33.64 3,440 300.00 12,018 266.36 8,578

SUB-TOTAL 5,031 13,609 8,578

11 1 SF Residential DU 108.00 1,070 108.00 1,070 0.00 0
2 MF Residential DU 237.00 1,817 237.00 1,817 0.00 0
3 Commercial Retail TSF 62.97 5,589 62.97 5,589 0.00 0
4 Commercial Office TSF 1.23 14 1.23 14 0.00 0
5 Industrial Park TSF 41.82 251 41.82 251 0.00 0
6 Other -- -- 5 -- 5 -- 0

SUB-TOTAL 8,746 8,746 0

Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout

Land Use Category
Current GP OVOV Buildout Difference
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One Valley One Vision Valley-Wide Traffic Study

Zone Units Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout

Land Use Category
Current GP OVOV Buildout Difference

12 1 SF Residential DU 252.00 2,495 252.00 2,495 0.00 0
6 Other -- -- 996 -- 996 -- 0

SUB-TOTAL 3,491 3,491 0

13 1 SF Residential DU 641.00 6,346 641.00 6,346 0.00 0
2 MF Residential DU 54.00 432 54.00 432 0.00 0
3 Commercial Retail TSF 114.56 6,193 25.00 2,127 -89.56 -4,066
4 Commercial Office TSF 21.82 252 -- -- -21.82 -252
5 Industrial Park TSF 32.93 198 -- -- -32.93 -198

SUB-TOTAL 13,421 8,905 -4,516

14 1 SF Residential DU 291.00 2,881 117.00 1,158 -174.00 -1,723
6 Other -- -- 1,194 -- -- -1,194

SUB-TOTAL 4,075 1,158 -2,917

15 1 SF Residential DU 294.00 2,911 370.00 3,663 76.00 752
SUB-TOTAL 2,911 3,663 752

16 1 SF Residential DU 14.00 139 291.00 2,881 277.00 2,742
SUB-TOTAL 139 2,881 2,742

17 1 SF Residential DU 248.00 2,455 380.00 3,762 132.00 1,307
SUB-TOTAL 2,455 3,762 1,307

18 1 SF Residential DU 474.00 4,354 568.00 5,285 94.00 931
2 MF Residential DU 109.00 872 109.00 872 0.00 0
3 Commercial Retail TSF 50.00 4,253 21.00 1,786 -29.00 -2,467
6 Other -- -- 18 -- 18 -- 0

SUB-TOTAL 9,497 7,961 -1,536

19 1 SF Residential DU 1,577.00 15,612 1,577.00 15,612 0.00 0
6 Other -- -- 4,392 -- 4,022 -- -370

SUB-TOTAL 20,004 19,634 -370

20 1 SF Residential DU 245.00 2,426 245.00 2,426 0.00 0
2 MF Residential DU 136.00 1,088 136.00 1,088 0.00 0
5 Industrial Park TSF 174.00 1,044 174.00 1,044 0.00 0

SUB-TOTAL 4,558 4,558 0

21 1 SF Residential DU 655.00 6,485 655.00 6,485 0.00 0
3 Commercial Retail TSF 70.00 5,954 70.00 5,954 0.00 0

SUB-TOTAL 12,439 12,439 0

22 1 SF Residential DU 350.00 3,465 350.00 3,465 0.00 0
SUB-TOTAL 3,465 3,465 0

23 1 SF Residential DU 373.00 3,693 373.00 3,693 0.00 0
SUB-TOTAL 3,693 3,693 0
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One Valley One Vision Valley-Wide Traffic Study

Zone Units Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout

Land Use Category
Current GP OVOV Buildout Difference

24 1 SF Residential DU 422.00 4,178 422.00 4,178 0.00 0
SUB-TOTAL 4,178 4,178 0

25 6 Other -- -- 725 -- 1,088 -- 363
SUB-TOTAL 725 1,088 363

26 3 Commercial Retail TSF 72.90 2,702 72.90 2,702 0.00 0
SUB-TOTAL 2,702 2,702 0

27 2 MF Residential DU 256.00 1,766 256.00 1,766 0.00 0
SUB-TOTAL 1,766 1,766 0

28 1 SF Residential DU 1,077.00 10,662 1,077.00 10,662 0.00 0
6 Other -- -- 725 -- 1,088 -- 363

SUB-TOTAL 11,387 11,750 363

29 2 MF Residential DU 115.00 794 -- -- -115.00 -794
6 Other -- -- -- 52 -- 52

SUB-TOTAL 794 52 -742

30 2 MF Residential DU 275.00 2,200 275.00 2,200 0.00 0
SUB-TOTAL 2,200 2,200 0

31 1 SF Residential DU 65.00 644 65.00 644 0.00 0
2 MF Residential DU 200.00 1,600 200.00 1,600 0.00 0
6 Other -- -- 2,175 -- 1,740 -- -435

SUB-TOTAL 4,419 3,984 -435

32 2 MF Residential DU 94.00 752 94.00 752 0.00 0
SUB-TOTAL 752 752 0

33 3 Commercial Retail TSF 61.00 5,189 61.00 5,189 0.00 0
SUB-TOTAL 5,189 5,189 0

34 3 Commercial Retail TSF 107.10 9,110 107.10 5,790 0.00 -3,320
SUB-TOTAL 9,110 5,790 -3,320

35 1 SF Residential DU 616.00 6,098 616.00 6,098 0.00 0
2 MF Residential DU 260.00 1,860 260.00 1,860 0.00 0

SUB-TOTAL 7,958 7,958 0

36 1 SF Residential DU 483.00 4,782 190.00 1,881 -293.00 -2,901
2 MF Residential DU 268.00 2,144 268.00 2,144 0.00 0

SUB-TOTAL 6,926 4,025 -2,901

37 1 SF Residential DU 212.00 2,099 212.00 2,099 0.00 0
2 MF Residential DU 128.00 1,024 128.00 1,024 0.00 0
6 Other -- -- 186 -- 186 -- 0

SUB-TOTAL 3,309 3,309 0
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One Valley One Vision Valley-Wide Traffic Study

Zone Units Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout

Land Use Category
Current GP OVOV Buildout Difference

38 2 MF Residential DU 331.00 2,399 331.00 2,399 0.00 0
3 Commercial Retail TSF 50.00 4,253 50.00 4,253 0.00 0

SUB-TOTAL 6,652 6,652 0

39 3 Commercial Retail TSF 150.40 8,131 150.40 8,131 0.00 0
5 Industrial Park TSF 4,000.00 24,000 4,000.00 24,000 0.00 0

SUB-TOTAL 32,131 32,131 0

40 1 SF Residential DU 45.00 445 -- -- -45.00 -445
3 Commercial Retail TSF -- -- 200.00 10,812 200.00 10,812
4 Commercial Office TSF 116.70 1,190 116.70 1,190 0.00 0
6 Other -- -- 24 -- 24 -- 0

SUB-TOTAL 1,659 12,026 10,367

41 4 Commercial Office TSF 177.60 2,053 177.60 2,053 0.00 0
5 Industrial Park TSF 685.94 4,116 685.94 4,116 0.00 0

SUB-TOTAL 6,169 6,169 0

42 4 Commercial Office TSF 696.85 8,056 696.85 8,056 0.00 0
SUB-TOTAL 8,056 8,056 0

43 3 Commercial Retail TSF 27.00 1,001 27.00 1,001 0.00 0
4 Commercial Office TSF 100.75 1,165 100.75 1,165 0.00 0

SUB-TOTAL 2,166 2,166 0

44 1 SF Residential DU 445.00 4,406 445.00 4,406 0.00 0
3 Commercial Retail TSF 35.00 2,498 35.00 2,498 0.00 0
6 Other -- -- 1,087 -- 1,450 -- 363

SUB-TOTAL 7,991 8,354 363

45 4 Commercial Office TSF 464.93 5,375 464.94 5,375 0.01 0
5 Industrial Park TSF 1,215.00 7,290 1,215.00 7,290 0.00 0

SUB-TOTAL 12,665 12,665 0

46 3 Commercial Retail TSF 77.00 2,854 77.00 2,854 0.00 0
5 Industrial Park TSF 445.80 2,675 445.80 2,675 0.00 0

SUB-TOTAL 5,529 5,529 0

47 5 Industrial Park TSF 4,254.10 25,525 4,254.10 25,525 0.00 0
SUB-TOTAL 25,525 25,525 0

48 5 Industrial Park TSF 720.00 4,320 720.00 4,320 0.00 0
SUB-TOTAL 4,320 4,320 0

49 5 Industrial Park TSF 764.30 4,586 764.30 4,586 0.00 0
SUB-TOTAL 4,586 4,586 0
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One Valley One Vision Valley-Wide Traffic Study

Zone Units Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout

Land Use Category
Current GP OVOV Buildout Difference

50 1 SF Residential DU 133.00 1,317 350.00 3,465 217.00 2,148
6 Other -- -- 2,000 -- 2,000 -- 0

SUB-TOTAL 3,317 5,465 2,148

51 5 Industrial Park TSF 1,221.36 7,328 1,221.36 7,328 0.00 0
SUB-TOTAL 7,328 7,328 0

52 1 SF Residential DU 1,015.00 10,049 100.00 990 -915.00 -9,059
SUB-TOTAL 10,049 990 -9,059

53 1 SF Residential DU 250.00 2,475 35.00 347 -215.00 -2,128
SUB-TOTAL 2,475 347 -2,128

54 1 SF Residential DU 62.00 614 62.00 614 0.00 0
2 MF Residential DU 589.00 4,712 589.00 4,712 0.00 0

SUB-TOTAL 5,326 5,326 0

55 1 SF Residential DU 164.00 1,624 164.00 1,624 0.00 0
2 MF Residential DU 922.00 7,376 922.00 7,376 0.00 0
6 Other -- -- 15 -- 15 -- 0

SUB-TOTAL 9,015 9,015 0

56 1 SF Residential DU 19.00 188 19.00 188 0.00 0
2 MF Residential DU 23.00 184 23.00 184 0.00 0

SUB-TOTAL 372 372 0

57 3 Commercial Retail TSF 55.40 4,712 55.40 4,712 0.00 0
4 Commercial Office TSF 1,274.60 13,144 1,274.60 13,144 0.00 0

SUB-TOTAL 17,856 17,856 0

58 5 Industrial Park TSF 1,123.00 6,738 1,123.00 6,738 0.00 0
SUB-TOTAL 6,738 6,738 0

59 5 Industrial Park TSF 764.00 3,820 764.00 3,820 0.00 0
SUB-TOTAL 3,820 3,820 0

60 3 Commercial Retail TSF 34.80 1,290 34.80 1,290 0.00 0
4 Commercial Office TSF 27.20 314 27.20 314 0.00 0
5 Industrial Park TSF 160.50 963 160.50 963 0.00 0

SUB-TOTAL 2,567 2,567 0

61 4 Commercial Office TSF 48.80 564 48.80 564 0.00 0
5 Industrial Park TSF 825.65 4,954 825.65 4,954 0.00 0

SUB-TOTAL 5,518 5,518 0

62 3 Commercial Retail TSF 19.50 723 19.50 723 0.00 0
5 Industrial Park TSF 430.64 2,584 430.64 2,584 0.00 0

SUB-TOTAL 3,307 3,307 0
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One Valley One Vision Valley-Wide Traffic Study

Zone Units Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout

Land Use Category
Current GP OVOV Buildout Difference

63 5 Industrial Park TSF 575.00 3,450 575.00 3,450 0.00 0
6 Other -- -- -- 2,444 -- 2,444

SUB-TOTAL 3,450 5,894 2,444

64 5 Industrial Park TSF 3,161.48 18,969 3,161.48 18,969 0.00 0
SUB-TOTAL 18,969 18,969 0

65 3 Commercial Retail TSF 155.00 6,209 155.00 8,379 0.00 2,170
5 Industrial Park TSF 329.00 1,974 329.00 1,974 0.00 0

SUB-TOTAL 8,183 10,353 2,170

66 3 Commercial Retail TSF 170.45 6,828 170.45 9,215 0.00 2,387
5 Industrial Park TSF 329.00 1,974 329.00 1,974 0.00 0

SUB-TOTAL 8,802 11,189 2,387

67 1 SF Residential DU 163.00 1,614 163.00 1,614 0.00 0
2 MF Residential DU 90.00 720 90.00 720 0.00 0

SUB-TOTAL 2,334 2,334 0

68 2 MF Residential DU 208.00 1,435 208.00 1,435 0.00 0
SUB-TOTAL 1,435 1,435 0

69 1 SF Residential DU 76.00 752 76.00 752 0.00 0
SUB-TOTAL 752 752 0

70 3 Commercial Retail TSF 147.00 7,947 147.00 7,947 0.00 0
5 Industrial Park TSF 604.00 3,557 604.00 3,557 0.00 0
6 Other -- -- 3,518 -- 3,518 -- 0

SUB-TOTAL 15,022 15,022 0

71 6 Other -- -- 4,475 -- 4,475 -- 0
SUB-TOTAL 4,475 4,475 0

72 3 Commercial Retail TSF 60.00 2,224 60.00 2,224 0.00 0
6 Other -- -- 508 -- 508 -- 0

SUB-TOTAL 2,732 2,732 0

74 1 SF Residential DU 153.00 1,515 153.00 1,515 0.00 0
2 MF Residential DU 147.00 1,176 147.00 1,176 0.00 0

SUB-TOTAL 2,691 2,691 0

75 2 MF Residential DU 149.00 1,192 149.00 1,192 0.00 0
6 Other -- -- 9 -- 46 -- 37

SUB-TOTAL 1,201 1,238 37

76 2 MF Residential DU 188.00 1,297 188.00 1,297 0.00 0
3 Commercial Retail TSF 11.00 936 11.00 936 0.00 0

SUB-TOTAL 2,233 2,233 0
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Zone Units Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout

Land Use Category
Current GP OVOV Buildout Difference

78 5 Industrial Park TSF 1,776.00 10,656 1,776.00 10,656 0.00 0
SUB-TOTAL 10,656 10,656 0

79 5 Industrial Park TSF 685.00 4,110 685.00 4,110 0.00 0
SUB-TOTAL 4,110 4,110 0

80 5 Industrial Park TSF 880.00 5,280 880.00 5,280 0.00 0
SUB-TOTAL 5,280 5,280 0

81 5 Industrial Park TSF 711.00 4,266 711.00 4,266 0.00 0
SUB-TOTAL 4,266 4,266 0

82 5 Industrial Park TSF 1,007.55 6,045 1,007.55 6,045 0.00 0
SUB-TOTAL 6,045 6,045 0

83 5 Industrial Park TSF 876.00 5,256 876.00 5,256 0.00 0
SUB-TOTAL 5,256 5,256 0

84 5 Industrial Park TSF 333.00 1,998 333.00 1,998 0.00 0
SUB-TOTAL 1,998 1,998 0

86 1 SF Residential DU 346.00 3,425 -- -- -346.00 -3,425
3 Commercial Retail TSF 82.76 8,257 82.76 8,196 0.00 -61
6 Other -- -- 296 -- 296 -- 0

SUB-TOTAL 11,978 8,492 -3,486

87 5 Industrial Park TSF 1,274.13 7,645 -- -- -1,274.13 -7,645
SUB-TOTAL 7,645 -- -7,645

89 6 Other -- -- 3,000 -- 3,000 -- 0
SUB-TOTAL 3,000 3,000 0

90 2 MF Residential DU 360.00 2,880 360.00 2,880 0.00 0
3 Commercial Retail TSF 1,305.35 57,648 1,305.35 57,648 0.00 0
5 Industrial Park TSF 163.88 983 163.88 983 0.00 0

SUB-TOTAL 61,511 61,511 0

91 3 Commercial Retail TSF 247.38 13,373 247.38 13,373 0.00 0
SUB-TOTAL 13,373 13,373 0

92 2 MF Residential DU 1,333.00 10,664 1,333.00 10,664 0.00 0
3 Commercial Retail TSF 618.00 24,757 618.00 24,757 0.00 0
4 Commercial Office TSF 629.00 7,271 629.00 7,271 0.00 0
6 Other -- -- 2,469 -- 2,469 -- 0

SUB-TOTAL 45,161 45,161 0

93 3 Commercial Retail TSF 20.00 741 20.00 741 0.00 0
6 Other -- -- 1,391 -- 1,391 -- 0

SUB-TOTAL 2,132 2,132 0
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Zone Units Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout

Land Use Category
Current GP OVOV Buildout Difference

94 6 Other -- -- 24,000 -- 24,000 -- 0
SUB-TOTAL 24,000 24,000 0

96 1 SF Residential DU 123.00 1,218 123.00 1,218 0.00 0
2 MF Residential DU 881.00 7,048 881.00 7,048 0.00 0

SUB-TOTAL 8,266 8,266 0

97 6 Other -- -- 2,620 -- 2,620 -- 0
SUB-TOTAL 2,620 2,620 0

98 3 Commercial Retail TSF 6.20 527 6.20 527 0.00 0
4 Commercial Office TSF 691.50 7,053 691.50 7,053 0.00 0

SUB-TOTAL 7,580 7,580 0

99 2 MF Residential DU 470.00 3,760 470.00 3,760 0.00 0
6 Other -- -- 53 -- 53 -- 0

SUB-TOTAL 3,813 3,813 0

100 3 Commercial Retail TSF 23.00 1,956 23.00 1,956 0.00 0
4 Commercial Office TSF 220.00 2,543 220.00 2,543 0.00 0

SUB-TOTAL 4,499 4,499 0

101 3 Commercial Retail TSF 491.60 19,693 491.60 19,693 0.00 0
SUB-TOTAL 19,693 19,693 0

102 1 SF Residential DU 38.00 376 38.00 376 0.00 0
2 MF Residential DU 460.00 3,510 460.00 3,510 0.00 0
3 Commercial Retail TSF 10.50 893 10.50 893 0.00 0
4 Commercial Office TSF 9.50 110 9.50 110 0.00 0

SUB-TOTAL 4,889 4,889 0

103 1 SF Residential DU 95.00 940 95.00 940 0.00 0
2 MF Residential DU 169.00 1,352 169.00 1,352 0.00 0
3 Commercial Retail TSF 48.00 3,627 48.00 3,627 0.00 0
6 Other -- -- 1,130 -- 1,130 -- 0

SUB-TOTAL 7,049 7,049 0

104 1 SF Residential DU 175.00 1,732 175.00 1,732 0.00 0
2 MF Residential DU 363.00 2,737 363.00 2,737 0.00 0
3 Commercial Retail TSF 252.00 13,623 252.00 13,623 0.00 0
4 Commercial Office TSF 370.00 4,277 370.00 4,277 0.00 0

SUB-TOTAL 22,369 22,369 0

105 2 MF Residential DU 144.00 994 144.00 994 0.00 0
3 Commercial Retail TSF 27.10 2,305 27.10 2,305 0.00 0
4 Commercial Office TSF 315.90 3,652 315.90 3,652 0.00 0

SUB-TOTAL 6,951 6,951 0
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Zone Units Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout

Land Use Category
Current GP OVOV Buildout Difference

106 2 MF Residential DU 520.00 3,588 520.00 3,588 0.00 0
SUB-TOTAL 3,588 3,588 0

107 1 SF Residential DU 461.00 4,564 461.00 4,564 0.00 0
2 MF Residential DU 326.00 2,608 326.00 2,608 0.00 0
6 Other -- -- 6,089 -- 6,268 -- 179

SUB-TOTAL 13,261 13,440 179

108 2 MF Residential DU 2,189.00 17,512 2,189.00 17,512 0.00 0
6 Other -- -- 1,328 -- 1,111 -- -217

SUB-TOTAL 18,840 18,623 -217

109 1 SF Residential DU 38.00 376 38.00 376 0.00 0
SUB-TOTAL 376 376 0

110 1 SF Residential DU 184.00 1,822 184.00 1,822 0.00 0
2 MF Residential DU 548.00 4,384 548.00 4,384 0.00 0
6 Other -- -- 1,329 -- 1,112 -- -217

SUB-TOTAL 7,535 7,318 -217

111 6 Other -- -- 238 -- 238 -- 0
SUB-TOTAL 238 238 0

112 1 SF Residential DU 246.00 2,435 246.00 2,435 0.00 0
6 Other -- -- 1,433 -- 1,433 -- 0

SUB-TOTAL 3,868 3,868 0

113 2 MF Residential DU 354.00 2,832 354.00 2,832 0.00 0
SUB-TOTAL 2,832 2,832 0

114 2 MF Residential DU 560.00 4,480 560.00 4,480 0.00 0
SUB-TOTAL 4,480 4,480 0

115 1 SF Residential DU 603.00 5,970 603.00 5,970 0.00 0
SUB-TOTAL 5,970 5,970 0

116 2 MF Residential DU 1,262.00 10,096 1,262.00 10,096 0.00 0
3 Commercial Retail TSF 628.50 25,178 628.50 25,178 0.00 0

SUB-TOTAL 35,274 35,274 0

117 2 MF Residential DU 1,261.00 10,088 1,261.00 10,088 0.00 0
3 Commercial Retail TSF 628.50 25,178 628.50 25,178 0.00 0

SUB-TOTAL 35,266 35,266 0

118 2 MF Residential DU 161.00 1,288 161.00 1,288 0.00 0
SUB-TOTAL 1,288 1,288 0

119 2 MF Residential DU 1,679.00 11,585 1,679.00 11,585 0.00 0
SUB-TOTAL 11,585 11,585 0
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Zone Units Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout

Land Use Category
Current GP OVOV Buildout Difference

120 2 MF Residential DU 2,425.00 19,400 2,425.00 19,400 0.00 0
3 Commercial Retail TSF 283.30 15,043 283.30 15,043 0.00 0
4 Commercial Office TSF 75.00 867 75.00 867 0.00 0
6 Other -- -- 1,327 -- 1,110 -- -217

SUB-TOTAL 36,637 36,420 -217

121 1 SF Residential DU 168.00 1,663 168.00 1,663 0.00 0
2 MF Residential DU 418.00 3,344 418.00 3,344 0.00 0

SUB-TOTAL 5,007 5,007 0

122 2 MF Residential DU 176.00 1,408 176.00 1,408 0.00 0
SUB-TOTAL 1,408 1,408 0

123 1 SF Residential DU 452.00 4,475 452.00 4,475 0.00 0
2 MF Residential DU 272.00 2,176 272.00 2,176 0.00 0
3 Commercial Retail TSF 17.20 637 17.20 637 0.00 0

SUB-TOTAL 7,288 7,288 0

124 2 MF Residential DU 1,343.00 4,983 1,343.00 4,983 0.00 0
SUB-TOTAL 4,983 4,983 0

125 6 Other -- -- 6,036 -- 6,215 -- 179
SUB-TOTAL 6,036 6,215 179

126 3 Commercial Retail TSF 150.00 8,109 150.00 8,109 0.00 0
4 Commercial Office TSF 336.00 3,884 336.00 3,884 0.00 0

SUB-TOTAL 11,993 11,993 0

127 2 MF Residential DU 888.00 7,104 888.00 7,104 0.00 0
SUB-TOTAL 7,104 7,104 0

128 1 SF Residential DU 450.00 4,455 450.00 4,455 0.00 0
SUB-TOTAL 4,455 4,455 0

129 1 SF Residential DU 177.00 1,752 177.00 1,752 0.00 0
SUB-TOTAL 1,752 1,752 0

130 1 SF Residential DU 708.00 7,009 708.00 7,009 0.00 0
SUB-TOTAL 7,009 7,009 0

131 1 SF Residential DU 14.00 139 14.00 139 0.00 0
2 MF Residential DU 1,273.00 10,184 1,273.00 10,184 0.00 0
6 Other -- -- 249 -- 249 -- 0

SUB-TOTAL 10,572 10,572 0

132 1 SF Residential DU 436.00 4,316 436.00 4,316 0.00 0
6 Other -- -- 1,347 -- 1,130 -- -217

SUB-TOTAL 5,663 5,446 -217
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Zone Units Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout
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133 3 Commercial Retail TSF 27.00 1,460 27.00 1,460 0.00 0
SUB-TOTAL 1,460 1,460 0

134 1 SF Residential DU 482.00 4,772 482.00 4,772 0.00 0
SUB-TOTAL 4,772 4,772 0

135 1 SF Residential DU 174.00 1,723 174.00 1,723 0.00 0
2 MF Residential DU 172.00 1,376 172.00 1,376 0.00 0
6 Other -- -- 1,656 -- 1,656 -- 0

SUB-TOTAL 4,755 4,755 0

137 4 Commercial Office TSF 72.00 832 72.00 832 0.00 0
SUB-TOTAL 832 832 0

138 3 Commercial Retail TSF 120.00 6,487 120.00 6,487 0.00 0
SUB-TOTAL 6,487 6,487 0

139 2 MF Residential DU 474.00 3,271 474.00 3,271 0.00 0
SUB-TOTAL 3,271 3,271 0

140 1 SF Residential DU 428.00 4,237 428.00 4,237 0.00 0
2 MF Residential DU 1,266.00 10,128 1,266.00 10,128 0.00 0
3 Commercial Retail TSF 20.00 1,701 20.00 1,701 0.00 0
4 Commercial Office TSF 31.00 358 31.00 358 0.00 0
6 Other -- -- 593 -- 593 -- 0

SUB-TOTAL 17,017 17,017 0

141 3 Commercial Retail TSF 30.40 7,657 30.40 7,657 0.00 0
4 Commercial Office TSF -- -- 50.00 578 50.00 578

SUB-TOTAL 7,657 8,235 578

142 2 MF Residential DU 670.00 5,360 670.00 5,360 0.00 0
SUB-TOTAL 5,360 5,360 0

143 1 SF Residential DU 578.00 5,722 578.00 5,722 0.00 0
2 MF Residential DU 160.00 1,280 160.00 1,280 0.00 0
6 Other -- -- 1,251 -- 2,846 -- 1,595

SUB-TOTAL 8,253 9,848 1,595

144 1 SF Residential DU 6.00 59 6.00 59 0.00 0
SUB-TOTAL 59 59 0

145 3 Commercial Retail TSF 874.22 40,255 874.22 40,255 0.00 0
5 Industrial Park TSF 74.50 380 74.50 380 0.00 0

SUB-TOTAL 40,635 40,635 0
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146 1 SF Residential DU 314.00 3,109 314.00 3,109 0.00 0
2 MF Residential DU 296.00 2,368 296.00 2,368 0.00 0

SUB-TOTAL 5,477 5,477 0

147 1 SF Residential DU 140.00 1,386 140.00 1,386 0.00 0
2 MF Residential DU 667.00 4,712 667.00 4,712 0.00 0
6 Other -- -- 1,246 -- 1,101 -- -145

SUB-TOTAL 7,344 7,199 -145

148 3 Commercial Retail TSF 196.58 13,426 196.58 13,426 0.00 0
SUB-TOTAL 13,426 13,426 0

149 1 SF Residential DU 535.00 5,297 535.00 5,297 0.00 0
2 MF Residential DU 500.00 4,000 500.00 4,000 0.00 0
3 Commercial Retail TSF 34.85 2,964 34.85 2,964 0.00 0

SUB-TOTAL 12,261 12,261 0

150 1 SF Residential DU 114.00 1,129 114.00 1,129 0.00 0
SUB-TOTAL 1,129 1,129 0

151 1 SF Residential DU 71.00 703 71.00 703 0.00 0
SUB-TOTAL 703 703 0

152 1 SF Residential DU 279.00 2,762 892.00 8,831 613.00 6,069
6 Other -- -- 47 -- 47 -- 0

SUB-TOTAL 2,809 8,878 6,069

153 1 SF Residential DU 424.00 4,198 424.00 4,198 0.00 0
SUB-TOTAL 4,198 4,198 0

158 1 SF Residential DU 100.00 990 -- -- -100.00 -990
SUB-TOTAL 990 -- -990

159 1 SF Residential DU 4.00 40 4.00 40 0.00 0
5 Industrial Park TSF -- -- 16.00 80 16.00 80
6 Other -- -- -- 233 -- 233

SUB-TOTAL 40 353 313

160 1 SF Residential DU 95.00 940 95.00 940 0.00 0
2 MF Residential DU 95.00 352 95.00 352 0.00 0

SUB-TOTAL 1,292 1,292 0

161 1 SF Residential DU 667.00 6,603 640.00 6,336 -27.00 -267
2 MF Residential DU 650.00 5,200 650.00 5,200 0.00 0
3 Commercial Retail TSF 151.82 18,358 151.82 18,358 0.00 0
4 Commercial Office TSF 282.41 3,265 282.41 3,265 0.00 0
6 Other -- -- 7,903 -- 2,329 -- -5,574

SUB-TOTAL 41,329 35,488 -5,841
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162 1 SF Residential DU 248.00 2,455 335.00 3,055 87.00 600
3 Commercial Retail TSF 102.42 5,537 102.42 5,537 0.00 0
5 Industrial Park TSF 240.00 1,440 240.00 1,440 0.00 0

SUB-TOTAL 9,432 10,032 600

163 5 Industrial Park TSF 2,567.08 15,402 1,000.00 6,000 -1,567.08 -9,402
SUB-TOTAL 15,402 6,000 -9,402

164 1 SF Residential DU 204.00 2,020 204.00 2,020 0.00 0
2 MF Residential DU -- -- 86.00 319 86.00 319
5 Industrial Park TSF -- -- 30.00 180 30.00 180
6 Other -- -- 1,154 -- 73 -- -1,081

SUB-TOTAL 3,174 2,592 -582

165 1 SF Residential DU 86.00 851 86.00 851 0.00 0
2 MF Residential DU 80.00 640 287.00 2,296 207.00 1,656
3 Commercial Retail TSF 151.78 9,310 127.83 6,188 -23.95 -3,122
4 Commercial Office TSF 13.81 160 13.81 160 0.00 0
5 Industrial Park TSF 1,893.36 11,358 3,402.47 20,413 1,509.11 9,055
6 Other -- -- 414 -- 414 -- 0

SUB-TOTAL 22,733 30,322 7,589

166 1 SF Residential DU 431.00 4,267 431.00 4,267 0.00 0
2 MF Residential DU 292.00 2,336 462.00 3,696 170.00 1,360
3 Commercial Retail TSF 74.36 5,495 74.36 7,082 0.00 1,587
4 Commercial Office TSF 30.10 348 30.10 348 0.00 0
5 Industrial Park TSF 11.00 56 11.00 56 0.00 0
6 Other -- -- 648 -- 242 -- -406

SUB-TOTAL 13,150 15,691 2,541

167 1 SF Residential DU 327.00 3,237 196.00 1,940 -131.00 -1,297
SUB-TOTAL 3,237 1,940 -1,297

168 1 SF Residential DU 247.00 2,445 247.00 2,445 0.00 0
SUB-TOTAL 2,445 2,445 0

169 1 SF Residential DU 127.00 1,257 127.00 1,257 0.00 0
2 MF Residential DU 94.00 752 94.00 752 0.00 0
3 Commercial Retail TSF 200.00 8,012 300.00 12,018 100.00 4,006
4 Commercial Office TSF -- -- 20.00 684 20.00 684
6 Other -- -- -- 152 -- 152

SUB-TOTAL 10,021 14,863 4,842

170 1 SF Residential DU 163.00 1,614 60.00 594 -103.00 -1,020
SUB-TOTAL 1,614 594 -1,020

171 1 SF Residential DU 32.00 317 60.00 594 28.00 277
6 Other -- -- 979 -- 1,088 -- 109

SUB-TOTAL 1,296 1,682 386
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172 1 SF Residential DU 185.00 1,831 185.00 1,831 0.00 0
SUB-TOTAL 1,831 1,831 0

173 1 SF Residential DU 386.00 3,821 386.00 3,821 0.00 0
SUB-TOTAL 3,821 3,821 0

174 2 MF Residential DU -- -- 400.00 2,342 400.00 2,342
3 Commercial Retail TSF 337.20 18,229 350.00 18,535 12.80 306
4 Commercial Office TSF -- -- 350.00 4,046 350.00 4,046
6 Other -- -- -- 2,469 -- 2,469

SUB-TOTAL 18,229 27,392 9,163

175 1 SF Residential DU 162.00 1,604 380.00 3,108 218.00 1,504
2 MF Residential DU 160.00 1,280 210.00 1,625 50.00 345
3 Commercial Retail TSF 98.01 5,298 98.01 5,298 0.00 0
6 Other -- -- 1,367 -- 1,295 -- -72

SUB-TOTAL 9,549 11,326 1,777

176 1 SF Residential DU 762.00 7,544 762.00 7,544 0.00 0
2 MF Residential DU 135.00 1,080 270.00 2,012 135.00 932
3 Commercial Retail TSF 337.59 13,100 337.59 13,100 0.00 0
6 Other -- -- -- 326 -- 326

SUB-TOTAL 21,724 22,982 1,258

177 1 SF Residential DU 542.00 5,366 477.00 4,722 -65.00 -644
2 MF Residential DU 264.00 2,112 264.00 2,112 0.00 0
3 Commercial Retail TSF 97.57 5,275 97.57 5,275 0.00 0
6 Other -- -- 776 -- 1,264 -- 488

SUB-TOTAL 13,529 13,373 -156

178 1 SF Residential DU 333.00 3,297 333.00 3,297 0.00 0
3 Commercial Retail TSF 28.31 1,419 28.31 1,419 0.00 0
4 Commercial Office TSF 50.81 587 50.81 587 0.00 0
6 Other -- -- -- 102 -- 102

SUB-TOTAL 5,303 5,405 102

179 1 SF Residential DU 167.00 1,653 167.00 1,653 0.00 0
2 MF Residential DU -- -- 209.00 775 209.00 775
3 Commercial Retail TSF 46.25 2,130 28.78 4,280 -17.47 2,150
4 Commercial Office TSF 24.83 849 52.00 1,778 27.17 929
6 Other -- -- 207 -- 207 -- 0

SUB-TOTAL 4,839 8,693 3,854

180 1 SF Residential DU 428.00 4,237 428.00 4,237 0.00 0
6 Other -- -- -- 653 -- 653

SUB-TOTAL 4,237 4,890 653
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181 1 SF Residential DU 282.00 2,792 282.00 2,792 0.00 0
6 Other -- -- 1,124 -- 1,088 -- -36

SUB-TOTAL 3,916 3,880 -36

182 1 SF Residential DU 514.00 4,374 276.00 2,732 -238.00 -1,642
2 MF Residential DU 229.00 1,832 238.00 1,904 9.00 72
3 Commercial Retail TSF 76.23 4,121 96.23 5,202 20.00 1,081
6 Other -- -- 280 -- 280 -- 0

SUB-TOTAL 10,607 10,118 -489

183 2 MF Residential DU 634.00 5,072 634.00 5,072 0.00 0
3 Commercial Retail TSF 3.50 298 3.50 298 0.00 0
6 Other -- -- 5,838 -- 6,956 -- 1,118

SUB-TOTAL 11,208 12,326 1,118

184 4 Commercial Office TSF 250.00 2,890 100.00 1,156 -150.00 -1,734
6 Other -- -- -- 528 -- 528

SUB-TOTAL 2,890 1,684 -1,206

185 1 SF Residential DU 344.00 3,406 344.00 3,406 0.00 0
SUB-TOTAL 3,406 3,406 0

186 1 SF Residential DU 150.00 1,485 150.00 1,485 0.00 0
4 Commercial Office TSF 308.90 10,564 402.00 13,748 93.10 3,184
6 Other -- -- 4,244 -- 5,720 -- 1,476

SUB-TOTAL 16,293 20,953 4,660

187 1 SF Residential DU 111.00 1,099 111.00 1,099 0.00 0
2 MF Residential DU 307.00 2,456 426.00 2,897 119.00 441
6 Other -- -- 554 -- 36 -- -518

SUB-TOTAL 4,109 4,032 -77

188 1 SF Residential DU 72.00 713 72.00 713 0.00 0
2 MF Residential DU 216.00 1,728 216.00 1,728 0.00 0

SUB-TOTAL 2,441 2,441 0

189 3 Commercial Retail TSF -- -- 3.00 255 3.00 255
4 Commercial Office TSF 28.44 329 -- -- -28.44 -329
6 Other -- -- 30,800 -- 30,800 -- 0

SUB-TOTAL 31,129 31,055 -74

190 1 SF Residential DU 171.00 1,693 171.00 1,693 0.00 0
SUB-TOTAL 1,693 1,693 0

191 4 Commercial Office TSF 78.56 2,687 78.56 2,687 0.00 0
SUB-TOTAL 2,687 2,687 0
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192 1 SF Residential DU 164.00 1,624 164.00 1,624 0.00 0
2 MF Residential DU 660.00 5,280 660.00 5,280 0.00 0
6 Other -- -- -- 520 -- 520

SUB-TOTAL 6,904 7,424 520

193 4 Commercial Office TSF 250.00 2,550 250.00 2,550 0.00 0
SUB-TOTAL 2,550 2,550 0

194 6 Other -- -- 796 -- 796 -- 0
SUB-TOTAL 796 796 0

195 1 SF Residential DU 76.00 752 -- -- -76.00 -752
2 MF Residential DU -- -- 76.00 608 76.00 608

SUB-TOTAL 752 608 -144

196 2 MF Residential DU -- -- 10.00 80 10.00 80
3 Commercial Retail TSF 16.00 593 2.50 93 -13.50 -500
4 Commercial Office TSF -- -- 34.55 399 34.55 399
6 Other -- -- -- 1,646 -- 1,646

SUB-TOTAL 593 2,218 1,625

197 3 Commercial Retail TSF -- -- 13.00 1,106 13.00 1,106
4 Commercial Office TSF 400.00 4,080 400.00 4,080 0.00 0

SUB-TOTAL 4,080 5,186 1,106

198 1 SF Residential DU 331.00 3,277 331.00 3,277 0.00 0
SUB-TOTAL 3,277 3,277 0

199 3 Commercial Retail TSF 5.00 652 5.00 652 0.00 0
6 Other -- -- 1,951 -- 1,951 -- 0

SUB-TOTAL 2,603 2,603 0

200 4 Commercial Office TSF 578.00 5,896 578.00 5,896 0.00 0
SUB-TOTAL 5,896 5,896 0

201 4 Commercial Office TSF 250.00 2,550 160.00 1,632 -90.00 -918
SUB-TOTAL 2,550 1,632 -918

202 2 MF Residential DU 560.00 3,864 560.00 3,864 0.00 0
3 Commercial Retail TSF 22.00 815 22.00 815 0.00 0
4 Commercial Office TSF 13.00 150 13.00 150 0.00 0
6 Other -- -- 4,218 -- 4,218 -- 0

SUB-TOTAL 9,047 9,047 0

203 2 MF Residential DU -- -- 450.00 3,105 450.00 3,105
3 Commercial Retail TSF 1,504.00 60,250 2,000.00 80,120 496.00 19,870
4 Commercial Office TSF 125.00 1,445 125.00 1,445 0.00 0

SUB-TOTAL 61,695 84,670 22,975
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204 3 Commercial Retail TSF 62.00 2,298 62.00 2,298 0.00 0
4 Commercial Office TSF 400.00 4,624 400.00 4,624 0.00 0
6 Other -- -- 5,808 -- 5,808 -- 0

SUB-TOTAL 12,730 12,730 0

205 3 Commercial Retail TSF 47.30 2,557 100.00 5,406 52.70 2,849
4 Commercial Office TSF 198.89 2,299 850.00 9,826 651.11 7,527
6 Other -- -- 1,700 -- 3,399 -- 1,699

SUB-TOTAL 6,556 18,631 12,075

206 3 Commercial Retail TSF 187.61 11,782 187.61 11,782 0.00 0
SUB-TOTAL 11,782 11,782 0

207 3 Commercial Retail TSF -- -- 6.00 782 6.00 782
4 Commercial Office TSF 230.00 2,659 350.00 4,046 120.00 1,387

SUB-TOTAL 2,659 4,828 2,169

208 2 MF Residential DU 234.00 1,872 234.00 1,872 0.00 0
SUB-TOTAL 1,872 1,872 0

209 1 SF Residential DU 414.00 4,099 414.00 4,099 0.00 0
2 MF Residential DU 352.00 2,816 352.00 2,816 0.00 0
6 Other -- -- 1,160 -- 1,088 -- -72

SUB-TOTAL 8,075 8,003 -72

210 1 SF Residential DU 205.00 2,029 205.00 2,029 0.00 0
2 MF Residential DU 208.00 1,664 208.00 1,664 0.00 0
3 Commercial Retail TSF 148.10 8,006 148.10 8,006 0.00 0

SUB-TOTAL 11,699 11,699 0

211 1 SF Residential DU 167.00 1,653 167.00 1,653 0.00 0
SUB-TOTAL 1,653 1,653 0

212 1 SF Residential DU 252.00 2,495 252.00 2,495 0.00 0
2 MF Residential DU 272.00 2,176 272.00 2,176 0.00 0
6 Other -- -- 179 -- 179 -- 0

SUB-TOTAL 4,850 4,850 0

213 1 SF Residential DU 275.00 2,723 275.00 2,723 0.00 0
6 Other -- -- 233 -- 233 -- 0

SUB-TOTAL 2,956 2,956 0

214 1 SF Residential DU -- -- 49.00 485 49.00 485
2 MF Residential DU 307.00 2,118 181.00 1,330 -126.00 -788
6 Other -- -- -- 74 -- 74

SUB-TOTAL 2,118 1,889 -229
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215 1 SF Residential DU 105.00 1,040 80.00 792 -25.00 -248
2 MF Residential DU 52.00 416 52.00 416 0.00 0
3 Commercial Retail TSF 143.56 7,020 143.56 7,020 0.00 0
6 Other -- -- 5,822 -- 6,027 -- 205

SUB-TOTAL 14,298 14,255 -43

216 1 SF Residential DU 22.00 218 22.00 218 0.00 0
2 MF Residential DU 378.00 3,024 448.00 3,507 70.00 483
3 Commercial Retail TSF 204.96 11,080 204.96 11,080 0.00 0
4 Commercial Office TSF 65.45 757 65.45 757 0.00 0

SUB-TOTAL 15,079 15,562 483

217 1 SF Residential DU 202.00 2,000 202.00 2,000 0.00 0
2 MF Residential DU 316.00 2,528 386.00 3,011 70.00 483
3 Commercial Retail TSF 110.75 5,222 110.75 5,222 0.00 0
4 Commercial Office TSF 22.44 259 22.44 259 0.00 0
5 Industrial Park TSF 22.44 135 22.44 135 0.00 0
6 Other -- -- 82 -- -- -82

SUB-TOTAL 10,226 10,627 401

218 1 SF Residential DU 511.00 4,606 511.00 4,606 0.00 0
2 MF Residential DU 641.00 5,128 810.00 6,414 169.00 1,286
3 Commercial Retail TSF 557.87 24,488 557.87 24,488 0.00 0
6 Other -- -- 88 -- 1,176 -- 1,088

SUB-TOTAL 34,310 36,684 2,374

219 1 SF Residential DU 230.00 2,277 20.00 198 -210.00 -2,079
2 MF Residential DU -- -- 250.00 2,000 250.00 2,000
4 Commercial Office TSF -- -- 100.00 1,020 100.00 1,020

SUB-TOTAL 2,277 3,218 941

220 1 SF Residential DU 8.00 79 8.00 79 0.00 0
4 Commercial Office TSF -- -- 100.00 1,020 100.00 1,020
6 Other -- -- 1,348 -- 1,348 -- 0

SUB-TOTAL 1,427 2,447 1,020

221 1 SF Residential DU 438.00 4,246 380.00 3,672 -58.00 -574
2 MF Residential DU 6.00 48 6.00 48 0.00 0
4 Commercial Office TSF -- -- 50.00 510 50.00 510
5 Industrial Park TSF 144.40 866 144.40 866 0.00 0
6 Other -- -- 1,417 -- 1,417 -- 0

SUB-TOTAL 6,577 6,513 -64

222 1 SF Residential DU 105.00 1,040 55.00 545 -50.00 -495
2 MF Residential DU 112.00 896 -- -- -112.00 -896
5 Industrial Park TSF 124.15 745 -- -- -124.15 -745
6 Other -- -- 3,861 -- 3,861 -- 0

SUB-TOTAL 6,542 4,406 -2,136
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223 1 SF Residential DU 32.00 317 -- -- -32.00 -317
2 MF Residential DU 641.00 5,128 -- -- -641.00 -5,128
3 Commercial Retail TSF 67.50 5,742 110.00 5,947 42.50 205
4 Commercial Office TSF 150.00 1,734 248.00 2,867 98.00 1,133
5 Industrial Park TSF 415.00 2,490 242.00 1,452 -173.00 -1,038
6 Other -- -- 1,249 -- 823 -- -426

SUB-TOTAL 16,660 11,089 -5,571

224 1 SF Residential DU 356.00 3,434 280.00 2,682 -76.00 -752
2 MF Residential DU 525.00 4,200 550.00 4,400 25.00 200
3 Commercial Retail TSF 116.68 4,324 116.68 4,324 0.00 0
6 Other -- -- 3,970 -- 4,011 -- 41

SUB-TOTAL 15,928 15,417 -511

225 1 SF Residential DU 156.00 1,544 156.00 1,544 0.00 0
2 MF Residential DU 151.00 1,208 -- -- -151.00 -1,208
6 Other -- -- 2,368 -- 1,776 -- -592

SUB-TOTAL 5,120 3,320 -1,800

226 1 SF Residential DU 300.00 2,970 300.00 2,970 0.00 0
2 MF Residential DU 292.00 2,336 292.00 2,336 0.00 0
3 Commercial Retail TSF 85.38 3,431 85.38 3,917 0.00 486
6 Other -- -- 74 -- 354 -- 280

SUB-TOTAL 8,811 9,577 766

227 1 SF Residential DU 172.00 1,703 118.00 1,168 -54.00 -535
2 MF Residential DU 184.00 1,472 786.00 6,288 602.00 4,816
4 Commercial Office TSF 563.56 5,748 -- -- -563.56 -5,748
6 Other -- -- -- 1,088 -- 1,088

SUB-TOTAL 8,923 8,544 -379

228 1 SF Residential DU 358.00 3,544 385.00 3,811 27.00 267
SUB-TOTAL 3,544 3,811 267

229 1 SF Residential DU 178.00 1,763 178.00 1,763 0.00 0
SUB-TOTAL 1,763 1,763 0

230 1 SF Residential DU 10.00 99 10.00 99 0.00 0
SUB-TOTAL 99 99 0

231 1 SF Residential DU 5.00 50 5.00 50 0.00 0
2 MF Residential DU 51.00 408 51.00 408 0.00 0
6 Other -- -- 69 -- 69 -- 0

SUB-TOTAL 527 527 0

232 1 SF Residential DU 10.00 99 10.00 99 0.00 0
2 MF Residential DU -- -- 850.00 5,865 850.00 5,865

SUB-TOTAL 99 5,964 5,865
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233 4 Commercial Office TSF 569.47 5,809 -- -- -569.47 -5,809
SUB-TOTAL 5,809 -- -5,809

234 3 Commercial Retail TSF 100.00 5,406 100.00 5,406 0.00 0
4 Commercial Office TSF 470.24 4,796 470.24 4,796 0.00 0

SUB-TOTAL 10,202 10,202 0

235 3 Commercial Retail TSF 20.00 1,081 240.00 12,974 220.00 11,893
4 Commercial Office TSF 130.00 1,326 80.00 816 -50.00 -510

SUB-TOTAL 2,407 13,790 11,383

236 1 SF Residential DU 808.00 8,000 808.00 8,000 0.00 0
6 Other -- -- 951 -- 1,101 -- 150

SUB-TOTAL 8,951 9,101 150

237 1 SF Residential DU 225.00 2,228 225.00 2,228 0.00 0
2 MF Residential DU 570.00 3,933 570.00 3,933 0.00 0
4 Commercial Office TSF 99.00 1,144 99.00 1,144 0.00 0
6 Other -- -- 63 -- 63 -- 0

SUB-TOTAL 7,368 7,368 0

238 1 SF Residential DU 399.00 3,950 399.00 3,950 0.00 0
2 MF Residential DU 123.00 984 123.00 984 0.00 0
3 Commercial Retail TSF 184.00 12,575 184.00 12,479 0.00 -96
4 Commercial Office TSF 340.00 3,621 340.00 3,621 0.00 0
5 Industrial Park TSF 944.00 5,664 944.00 5,664 0.00 0
6 Other -- -- 67 -- 67 -- 0

SUB-TOTAL 26,861 26,765 -96

239 3 Commercial Retail TSF 337.29 12,500 337.29 12,500 0.00 0
4 Commercial Office TSF 262.87 3,039 262.87 3,039 0.00 0
5 Industrial Park TSF 1,939.67 10,240 387.07 2,322 -1,552.60 -7,918
6 Other -- -- 895 -- 895 -- 0

SUB-TOTAL 26,674 18,756 -7,918

240 3 Commercial Retail TSF 181.00 12,417 181.00 14,181 0.00 1,764
SUB-TOTAL 12,417 14,181 1,764

241 3 Commercial Retail TSF 44.00 2,665 -- -- -44.00 -2,665
4 Commercial Office TSF -- -- 1,228.00 13,198 1,228.00 13,198
6 Other -- -- -- 1,128 -- 1,128

SUB-TOTAL 2,665 14,326 11,661

242 4 Commercial Office TSF 368.00 3,910 368.00 3,910 0.00 0
SUB-TOTAL 3,910 3,910 0
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243 1 SF Residential DU 211.00 2,089 211.00 2,089 0.00 0
2 MF Residential DU 816.00 6,099 816.00 6,099 0.00 0
3 Commercial Retail TSF 129.00 9,138 129.00 10,188 0.00 1,050
4 Commercial Office TSF 164.00 1,896 164.00 1,896 0.00 0

SUB-TOTAL 19,222 20,272 1,050

244 1 SF Residential DU 512.00 5,068 322.00 3,188 -190.00 -1,880
2 MF Residential DU 157.00 1,256 -- -- -157.00 -1,256

SUB-TOTAL 6,324 3,188 -3,136

245 1 SF Residential DU -- -- 20.00 198 20.00 198
2 MF Residential DU 148.00 1,184 -- -- -148.00 -1,184
5 Industrial Park TSF 406.74 2,385 -- -- -406.74 -2,385
6 Other -- -- -- 34 -- 34

SUB-TOTAL 3,569 232 -3,337

246 3 Commercial Retail TSF 36.00 3,062 -- -- -36.00 -3,062
5 Industrial Park TSF 58.81 300 120.00 612 61.19 312

SUB-TOTAL 3,362 612 -2,750

247 3 Commercial Retail TSF 71.37 3,858 500.00 20,030 428.63 16,172
SUB-TOTAL 3,858 20,030 16,172

248 1 SF Residential DU 2.00 20 2.00 20 0.00 0
2 MF Residential DU 4.00 32 4.00 32 0.00 0
5 Industrial Park TSF 882.09 5,293 1,200.00 7,200 317.91 1,907

SUB-TOTAL 5,345 7,252 1,907

249 4 Commercial Office TSF 150.00 1,734 250.00 2,890 100.00 1,156
5 Industrial Park TSF 291.68 1,488 291.68 1,488 0.00 0

SUB-TOTAL 3,222 4,378 1,156

250 2 MF Residential DU -- -- 450.00 3,435 450.00 3,435
3 Commercial Retail TSF 148.66 7,050 448.66 17,799 300.00 10,749
4 Commercial Office TSF -- -- 300.00 3,264 300.00 3,264

SUB-TOTAL 7,050 24,498 17,448

251 5 Industrial Park TSF 400.00 2,400 400.00 2,400 0.00 0
SUB-TOTAL 2,400 2,400 0

252 4 Commercial Office TSF 858.00 8,752 858.00 8,752 0.00 0
SUB-TOTAL 8,752 8,752 0

253 1 SF Residential DU 84.00 832 32.00 317 -52.00 -515
SUB-TOTAL 832 317 -515

254 3 Commercial Retail TSF 116.21 6,134 116.21 6,134 0.00 0
SUB-TOTAL 6,134 6,134 0
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255 1 SF Residential DU 69.00 683 20.00 198 -49.00 -485
SUB-TOTAL 683 198 -485

256 1 SF Residential DU 20.00 198 20.00 198 0.00 0
SUB-TOTAL 198 198 0

257 1 SF Residential DU 304.00 3,009 170.00 1,683 -134.00 -1,326
2 MF Residential DU 11.00 88 -- -- -11.00 -88

SUB-TOTAL 3,097 1,683 -1,414

258 1 SF Residential DU 97.00 960 130.00 1,287 33.00 327
5 Industrial Park TSF 125.00 638 125.00 638 0.00 0
6 Other -- -- -- 3,324 -- 3,324

SUB-TOTAL 1,598 5,249 3,651

259 1 SF Residential DU 14.00 139 10.00 99 -4.00 -40
2 MF Residential DU 237.00 1,896 -- -- -237.00 -1,896

SUB-TOTAL 2,035 99 -1,936

260 1 SF Residential DU 402.00 3,980 402.00 3,980 0.00 0
SUB-TOTAL 3,980 3,980 0

261 1 SF Residential DU 295.00 2,921 25.00 247 -270.00 -2,674
SUB-TOTAL 2,921 247 -2,674

262 1 SF Residential DU 790.00 7,821 790.00 7,821 0.00 0
2 MF Residential DU -- -- 100.00 800 100.00 800
6 Other -- -- 1,088 -- 1,088 -- 0

SUB-TOTAL 8,909 9,709 800

263 2 MF Residential DU 140.00 1,120 200.00 1,600 60.00 480
SUB-TOTAL 1,120 1,600 480

264 1 SF Residential DU 63.00 624 63.00 624 0.00 0
2 MF Residential DU -- -- 264.00 2,026 264.00 2,026

SUB-TOTAL 624 2,650 2,026

265 2 MF Residential DU 1,338.00 10,704 670.00 4,975 -668.00 -5,729
SUB-TOTAL 10,704 4,975 -5,729

266 2 MF Residential DU -- -- 200.00 742 200.00 742
3 Commercial Retail TSF 101.04 5,462 120.00 6,487 18.96 1,025
5 Industrial Park TSF -- -- 75.00 383 75.00 383

SUB-TOTAL 5,462 7,612 2,150

267 3 Commercial Retail TSF 100.00 5,406 200.00 10,812 100.00 5,406
SUB-TOTAL 5,406 10,812 5,406

Austin-Foust Associates, Inc. B-60 536002_Appx_B.xls



One Valley One Vision Valley-Wide Traffic Study

Zone Units Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout

Land Use Category
Current GP OVOV Buildout Difference

268 2 MF Residential DU 400.00 3,200 180.00 1,440 -220.00 -1,760
3 Commercial Retail TSF 182.33 9,857 182.33 9,857 0.00 0
5 Industrial Park TSF 75.00 383 112.00 571 37.00 188

SUB-TOTAL 13,440 11,868 -1,572

269 1 SF Residential DU 687.00 6,801 266.00 2,633 -421.00 -4,168
2 MF Residential DU -- -- 25.00 93 25.00 93
6 Other -- -- 2,735 -- 737 -- -1,998

SUB-TOTAL 9,536 3,463 -6,073

270 1 SF Residential DU 8.00 79 308.00 3,049 300.00 2,970
2 MF Residential DU -- -- 75.00 278 75.00 278

SUB-TOTAL 79 3,327 3,248

271 2 MF Residential DU 155.00 1,070 171.00 1,180 16.00 110
3 Commercial Retail TSF 690.66 27,668 630.00 25,238 -60.66 -2,430

SUB-TOTAL 28,738 26,418 -2,320

272 1 SF Residential DU 967.00 9,573 967.00 9,573 0.00 0
2 MF Residential DU 823.00 6,584 180.00 1,440 -643.00 -5,144
3 Commercial Retail TSF 8.12 691 8.12 691 0.00 0
6 Other -- -- 1,088 -- 1,088 -- 0

SUB-TOTAL 17,936 12,792 -5,144

273 1 SF Residential DU 101.00 1,000 101.00 1,000 0.00 0
SUB-TOTAL 1,000 1,000 0

274 1 SF Residential DU 362.00 3,584 80.00 792 -282.00 -2,792
4 Commercial Office TSF 110.06 1,123 110.06 1,123 0.00 0

SUB-TOTAL 4,707 1,915 -2,792

275 1 SF Residential DU 225.00 2,228 225.00 2,228 0.00 0
SUB-TOTAL 2,228 2,228 0

276 1 SF Residential DU 75.00 743 75.00 743 0.00 0
2 MF Residential DU 539.00 4,312 539.00 4,312 0.00 0
3 Commercial Retail TSF 98.01 8,337 98.01 8,337 0.00 0
6 Other -- -- 73 -- 73 -- 0

SUB-TOTAL 13,465 13,465 0

277 3 Commercial Retail TSF 7.91 809 73.00 4,175 65.09 3,366
4 Commercial Office TSF -- -- 110.00 3,536 110.00 3,536
5 Industrial Park TSF -- -- 150.00 765 150.00 765

SUB-TOTAL 809 8,476 7,667

278 2 MF Residential DU 757.00 6,056 757.00 6,056 0.00 0
3 Commercial Retail TSF 81.89 6,966 81.89 6,966 0.00 0
6 Other -- -- 398 -- 398 -- 0

SUB-TOTAL 13,420 13,420 0
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279 1 SF Residential DU 313.00 2,160 313.00 2,160 0.00 0
3 Commercial Retail TSF 26.33 2,240 26.33 2,240 0.00 0
4 Commercial Office TSF 0.20 2 0.20 2 0.00 0
5 Industrial Park TSF 58.00 348 58.00 348 0.00 0

SUB-TOTAL 4,750 4,750 0

280 4 Commercial Office TSF 38.18 389 38.18 389 0.00 0
SUB-TOTAL 389 389 0

281 2 MF Residential DU 150.00 1,200 150.00 1,200 0.00 0
SUB-TOTAL 1,200 1,200 0

282 2 MF Residential DU 486.00 3,888 700.00 5,600 214.00 1,712
3 Commercial Retail TSF 17.90 968 17.90 968 0.00 0

SUB-TOTAL 4,856 6,568 1,712

283 1 SF Residential DU 161.00 1,594 175.00 1,732 14.00 138
2 MF Residential DU 400.00 3,200 667.00 5,336 267.00 2,136
6 Other -- -- 1,618 -- 1,740 -- 122

SUB-TOTAL 6,412 8,808 2,396

284 1 SF Residential DU 392.00 2,842 2.00 20 -390.00 -2,822
2 MF Residential DU -- -- 254.00 2,032 254.00 2,032

SUB-TOTAL 2,842 2,052 -790

285 1 SF Residential DU 80.00 792 80.00 792 0.00 0
3 Commercial Retail TSF 246.99 9,894 246.99 9,894 0.00 0
4 Commercial Office TSF -- -- 150.00 1,530 150.00 1,530

SUB-TOTAL 10,686 12,216 1,530

286 1 SF Residential DU 82.00 812 182.00 1,802 100.00 990
SUB-TOTAL 812 1,802 990

287 1 SF Residential DU 111.00 1,099 35.00 347 -76.00 -752
2 MF Residential DU -- -- 120.00 960 120.00 960

SUB-TOTAL 1,099 1,307 208

288 1 SF Residential DU -- -- 167.00 1,653 167.00 1,653
6 Other -- -- 4,475 -- 4,475 -- 0

SUB-TOTAL 4,475 6,128 1,653

289 1 SF Residential DU 166.00 1,643 166.00 1,643 0.00 0
2 MF Residential DU -- -- 350.00 2,415 350.00 2,415
4 Commercial Office TSF 57.17 583 57.17 583 0.00 0

SUB-TOTAL 2,226 4,641 2,415
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290 1 SF Residential DU 64.00 634 104.00 1,030 40.00 396
2 MF Residential DU 93.00 744 93.00 744 0.00 0

SUB-TOTAL 1,378 1,774 396

291 1 SF Residential DU 74.00 733 74.00 733 0.00 0
2 MF Residential DU -- -- 350.00 2,415 350.00 2,415
4 Commercial Office TSF 181.63 1,853 181.63 1,853 0.00 0

SUB-TOTAL 2,586 5,001 2,415

292 1 SF Residential DU 161.00 1,594 140.00 1,386 -21.00 -208
SUB-TOTAL 1,594 1,386 -208

293 1 SF Residential DU 133.00 1,317 180.00 1,782 47.00 465
2 MF Residential DU 368.00 2,944 684.00 5,217 316.00 2,273

SUB-TOTAL 4,261 6,999 2,738

294 2 MF Residential DU 180.00 1,242 276.00 1,904 96.00 662
3 Commercial Retail TSF 364.00 19,678 155.00 8,379 -209.00 -11,299
4 Commercial Office TSF 349.98 3,570 -- -- -349.98 -3,570
5 Industrial Park TSF 210.00 1,260 300.00 1,800 90.00 540
6 Other -- -- 99 -- -- -99

SUB-TOTAL 25,849 12,083 -13,766

295 4 Commercial Office TSF 56.00 647 56.00 647 0.00 0
5 Industrial Park TSF 1,020.58 5,205 1,020.58 5,205 0.00 0
6 Other -- -- 56 -- 156 -- 100

SUB-TOTAL 5,908 6,008 100

296 3 Commercial Retail TSF -- -- 20.00 1,701 20.00 1,701
SUB-TOTAL -- 1,701 1,701

297 3 Commercial Retail TSF -- -- 20.00 1,701 20.00 1,701
SUB-TOTAL -- 1,701 1,701

298 2 MF Residential DU 830.00 5,727 830.00 5,727 0.00 0
3 Commercial Retail TSF -- -- 20.00 1,701 20.00 1,701

SUB-TOTAL 5,727 7,428 1,701

299 3 Commercial Retail TSF 184.00 9,947 184.00 9,947 0.00 0
SUB-TOTAL 9,947 9,947 0

300 3 Commercial Retail TSF 272.00 10,896 300.00 12,018 28.00 1,122
SUB-TOTAL 10,896 12,018 1,122

301 3 Commercial Retail TSF 49.24 1,825 49.24 1,825 0.00 0
6 Other -- -- 7,904 -- 8,635 -- 731

SUB-TOTAL 9,729 10,460 731

Austin-Foust Associates, Inc. B-63 536002_Appx_B.xls



One Valley One Vision Valley-Wide Traffic Study

Zone Units Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout

Land Use Category
Current GP OVOV Buildout Difference

302 3 Commercial Retail TSF 414.42 17,952 30.00 2,552 -384.42 -15,400
6 Other -- -- 1,163 -- 3,750 -- 2,587

SUB-TOTAL 19,115 6,302 -12,813

303 6 Other -- -- 5,625 -- 5,625 -- 0
SUB-TOTAL 5,625 5,625 0

304 3 Commercial Retail TSF 48.00 3,739 48.00 3,739 0.00 0
6 Other -- -- 3,113 -- 3,113 -- 0

SUB-TOTAL 6,852 6,852 0

305 2 MF Residential DU -- -- 76.00 524 76.00 524
3 Commercial Retail TSF 202.65 11,364 202.65 11,364 0.00 0
5 Industrial Park TSF 100.00 510 100.00 510 0.00 0

SUB-TOTAL 11,874 12,398 524

306 2 MF Residential DU -- -- 250.00 1,863 250.00 1,863
3 Commercial Retail TSF 143.90 7,779 143.90 7,779 0.00 0
4 Commercial Office TSF -- -- 50.00 1,710 50.00 1,710
6 Other -- -- 336 -- 336 -- 0

SUB-TOTAL 8,115 11,688 3,573

307 3 Commercial Retail TSF 132.80 9,301 132.80 9,301 0.00 0
SUB-TOTAL 9,301 9,301 0

308 2 MF Residential DU 245.00 1,691 200.00 1,380 -45.00 -311
3 Commercial Retail TSF 180.51 15,599 175.11 14,895 -5.40 -704
5 Industrial Park TSF 29.40 150 45.00 230 15.60 80

SUB-TOTAL 17,440 16,505 -935

309 3 Commercial Retail TSF 3.00 111 3.00 111 0.00 0
SUB-TOTAL 111 111 0

310 6 Other -- -- 4,208 -- 4,208 -- 0
SUB-TOTAL 4,208 4,208 0

311 1 SF Residential DU 132.00 1,307 132.00 1,307 0.00 0
2 MF Residential DU 63.00 504 63.00 504 0.00 0

SUB-TOTAL 1,811 1,811 0

312 3 Commercial Retail TSF 180.00 9,731 180.00 9,731 0.00 0
6 Other -- -- 200 -- 200 -- 0

SUB-TOTAL 9,931 9,931 0

313 2 MF Residential DU 264.00 2,112 264.00 2,112 0.00 0
SUB-TOTAL 2,112 2,112 0

314 3 Commercial Retail TSF 178.00 9,623 178.00 9,623 0.00 0
SUB-TOTAL 9,623 9,623 0
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315 1 SF Residential DU -- -- 56.00 554 56.00 554
2 MF Residential DU 582.00 4,656 168.00 1,344 -414.00 -3,312

SUB-TOTAL 4,656 1,898 -2,758

316 1 SF Residential DU 121.00 1,198 121.00 1,198 0.00 0
SUB-TOTAL 1,198 1,198 0

317 6 Other -- -- 1,387 -- 1,135 -- -252
SUB-TOTAL 1,387 1,135 -252

318 1 SF Residential DU 21.00 208 21.00 208 0.00 0
2 MF Residential DU 252.00 2,016 252.00 2,016 0.00 0

SUB-TOTAL 2,224 2,224 0

319 3 Commercial Retail TSF 130.00 7,028 130.00 7,028 0.00 0
6 Other -- -- 279 -- 292 -- 13

SUB-TOTAL 7,307 7,320 13

320 1 SF Residential DU 125.00 1,238 125.00 1,238 0.00 0
SUB-TOTAL 1,238 1,238 0

321 1 SF Residential DU 155.00 1,535 155.00 1,535 0.00 0
2 MF Residential DU 66.00 528 66.00 528 0.00 0

SUB-TOTAL 2,063 2,063 0

322 1 SF Residential DU 87.00 861 87.00 861 0.00 0
SUB-TOTAL 861 861 0

323 1 SF Residential DU 161.00 1,594 161.00 1,594 0.00 0
2 MF Residential DU 132.00 1,056 132.00 1,056 0.00 0

SUB-TOTAL 2,650 2,650 0

325 1 SF Residential DU 205.00 2,029 205.00 2,029 0.00 0
SUB-TOTAL 2,029 2,029 0

326 1 SF Residential DU 101.00 1,000 101.00 1,000 0.00 0
SUB-TOTAL 1,000 1,000 0

327 1 SF Residential DU 105.00 1,040 105.00 1,040 0.00 0
SUB-TOTAL 1,040 1,040 0

328 1 SF Residential DU 110.00 1,089 110.00 1,089 0.00 0
SUB-TOTAL 1,089 1,089 0

329 1 SF Residential DU 50.00 495 -- -- -50.00 -495
6 Other -- -- 1,340 -- 1,088 -- -252

SUB-TOTAL 1,835 1,088 -747
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330 1 SF Residential DU 143.00 1,416 143.00 1,416 0.00 0
SUB-TOTAL 1,416 1,416 0

331 1 SF Residential DU 167.00 1,653 167.00 1,653 0.00 0
SUB-TOTAL 1,653 1,653 0

332 1 SF Residential DU 114.00 1,129 114.00 1,129 0.00 0
2 MF Residential DU 102.00 816 102.00 816 0.00 0

SUB-TOTAL 1,945 1,945 0

333 1 SF Residential DU 803.00 7,950 803.00 7,950 0.00 0
2 MF Residential DU 360.00 2,880 360.00 2,880 0.00 0
3 Commercial Retail TSF 25.05 928 25.05 928 0.00 0
6 Other -- -- 1,340 -- 1,740 -- 400

SUB-TOTAL 13,098 13,498 400

334 1 SF Residential DU 164.00 1,624 164.00 1,624 0.00 0
SUB-TOTAL 1,624 1,624 0

335 1 SF Residential DU 194.00 1,921 194.00 1,921 0.00 0
SUB-TOTAL 1,921 1,921 0

336 1 SF Residential DU 589.00 5,831 589.00 5,831 0.00 0
6 Other -- -- 1,359 -- 1,107 -- -252

SUB-TOTAL 7,190 6,938 -252

337 1 SF Residential DU 390.00 3,861 390.00 3,861 0.00 0
SUB-TOTAL 3,861 3,861 0

338 3 Commercial Retail TSF 92.00 4,974 92.00 4,974 0.00 0
SUB-TOTAL 4,974 4,974 0

339 1 SF Residential DU 289.00 2,861 289.00 2,861 0.00 0
6 Other -- -- 1,358 -- 1,106 -- -252

SUB-TOTAL 4,219 3,967 -252

340 1 SF Residential DU 394.00 3,901 394.00 3,901 0.00 0
2 MF Residential DU 264.00 2,112 264.00 2,112 0.00 0

SUB-TOTAL 6,013 6,013 0

341 2 MF Residential DU 325.00 2,243 325.00 2,243 0.00 0
6 Other -- -- 1,175 -- 1,175 -- 0

SUB-TOTAL 3,418 3,418 0

342 2 MF Residential DU 168.00 1,344 168.00 1,344 0.00 0
SUB-TOTAL 1,344 1,344 0
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343 1 SF Residential DU 179.00 1,772 179.00 1,772 0.00 0
2 MF Residential DU 132.00 1,056 132.00 1,056 0.00 0

SUB-TOTAL 2,828 2,828 0

344 1 SF Residential DU 415.00 4,109 415.00 4,109 0.00 0
3 Commercial Retail TSF 40.00 2,162 40.00 2,162 0.00 0

SUB-TOTAL 6,271 6,271 0

345 1 SF Residential DU 23.00 228 81.00 802 58.00 574
SUB-TOTAL 228 802 574

346 1 SF Residential DU -- -- 10.00 99 10.00 99
SUB-TOTAL -- 99 99

347 1 SF Residential DU 313.00 3,099 313.00 3,099 0.00 0
SUB-TOTAL 3,099 3,099 0

348 1 SF Residential DU 517.00 5,118 517.00 5,118 0.00 0
SUB-TOTAL 5,118 5,118 0

349 2 MF Residential DU 83.00 664 388.00 3,104 305.00 2,440
3 Commercial Retail TSF 8.00 680 8.00 680 0.00 0
6 Other -- -- 226 -- 226 -- 0

SUB-TOTAL 1,570 4,010 2,440

350 6 Other -- -- 1,010 -- 1,860 -- 850
SUB-TOTAL 1,010 1,860 850

352 1 SF Residential DU 592.00 5,861 592.00 5,861 0.00 0
6 Other -- -- -- 1,363 -- 1,363

SUB-TOTAL 5,861 7,224 1,363

353 1 SF Residential DU 259.00 2,564 259.00 2,564 0.00 0
6 Other -- -- -- 26 -- 26

SUB-TOTAL 2,564 2,590 26

355 1 SF Residential DU 500.00 4,950 500.00 4,950 0.00 0
6 Other -- -- 1,101 -- 1,101 -- 0

SUB-TOTAL 6,051 6,051 0

356 1 SF Residential DU 385.00 3,811 385.00 3,811 0.00 0
3 Commercial Retail TSF -- -- 60.00 5,104 60.00 5,104

SUB-TOTAL 3,811 8,915 5,104

357 1 SF Residential DU 90.00 891 90.00 891 0.00 0
SUB-TOTAL 891 891 0
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358 1 SF Residential DU 421.00 4,168 275.00 2,723 -146.00 -1,445
2 MF Residential DU 255.00 2,040 121.00 968 -134.00 -1,072
6 Other -- -- 993 -- 1,138 -- 145

SUB-TOTAL 7,201 4,829 -2,372

359 1 SF Residential DU 570.00 5,643 570.00 5,643 0.00 0
2 MF Residential DU 192.00 1,536 192.00 1,536 0.00 0

SUB-TOTAL 7,179 7,179 0

360 1 SF Residential DU 538.00 5,326 538.00 5,326 0.00 0
2 MF Residential DU 248.00 1,984 248.00 1,984 0.00 0
3 Commercial Retail TSF 119.00 10,122 135.00 11,483 16.00 1,361
6 Other -- -- 938 -- 1,088 -- 150

SUB-TOTAL 18,370 19,881 1,511

361 1 SF Residential DU 250.00 2,475 601.00 5,407 351.00 2,932
6 Other -- -- -- 28 -- 28

SUB-TOTAL 2,475 5,435 2,960

362 1 SF Residential DU 173.00 1,713 173.00 1,713 0.00 0
3 Commercial Retail TSF 68.28 3,691 -- -- -68.28 -3,691

SUB-TOTAL 5,404 1,713 -3,691

363 1 SF Residential DU 44.00 436 44.00 436 0.00 0
SUB-TOTAL 436 436 0

364 1 SF Residential DU 199.00 1,970 199.00 1,970 0.00 0
SUB-TOTAL 1,970 1,970 0

365 1 SF Residential DU 201.00 1,990 201.00 1,990 0.00 0
2 MF Residential DU 102.00 816 102.00 816 0.00 0
3 Commercial Retail TSF 40.28 3,426 11.00 936 -29.28 -2,490

SUB-TOTAL 6,232 3,742 -2,490

366 1 SF Residential DU 600.00 5,940 600.00 5,940 0.00 0
SUB-TOTAL 5,940 5,940 0

367 1 SF Residential DU 437.00 4,326 437.00 4,326 0.00 0
SUB-TOTAL 4,326 4,326 0

368 1 SF Residential DU 1,070.00 10,593 1,070.00 10,593 0.00 0
3 Commercial Retail TSF -- -- 35.00 2,977 35.00 2,977
6 Other -- -- 1,500 -- 1,629 -- 129

SUB-TOTAL 12,093 15,199 3,106

369 1 SF Residential DU 202.00 2,000 202.00 2,000 0.00 0
SUB-TOTAL 2,000 2,000 0
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370 1 SF Residential DU 1,080.00 10,692 1,080.00 10,692 0.00 0
6 Other -- -- 5,012 -- 4,475 -- -537

SUB-TOTAL 15,704 15,167 -537

371 1 SF Residential DU 673.00 6,663 673.00 6,663 0.00 0
6 Other -- -- 996 -- 1,088 -- 92

SUB-TOTAL 7,659 7,751 92

372 1 SF Residential DU 287.00 2,841 287.00 2,841 0.00 0
2 MF Residential DU 230.00 1,840 230.00 1,840 0.00 0
3 Commercial Retail TSF 153.55 8,301 80.00 4,325 -73.55 -3,976

SUB-TOTAL 12,982 9,006 -3,976

373 1 SF Residential DU 236.00 2,336 236.00 2,336 0.00 0
6 Other -- -- 889 -- 1,307 -- 418

SUB-TOTAL 3,225 3,643 418

374 1 SF Residential DU -- -- 300.00 2,970 300.00 2,970
2 MF Residential DU 304.00 2,098 304.00 2,098 0.00 0
3 Commercial Retail TSF 150.00 8,109 150.00 8,109 0.00 0
6 Other -- -- -- 78 -- 78

SUB-TOTAL 10,207 13,255 3,048

375 3 Commercial Retail TSF 45.00 5,883 45.00 5,883 0.00 0
SUB-TOTAL 5,883 5,883 0

376 1 SF Residential DU 205.00 2,029 -- -- -205.00 -2,029
6 Other -- -- 13 -- -- -13

SUB-TOTAL 2,042 -- -2,042

377 3 Commercial Retail TSF 57.50 2,131 57.50 2,131 0.00 0
SUB-TOTAL 2,131 2,131 0

378 1 SF Residential DU 332.00 2,291 332.00 2,291 0.00 0
2 MF Residential DU 437.00 3,496 407.00 3,256 -30.00 -240
3 Commercial Retail TSF 51.00 1,890 51.00 1,890 0.00 0
4 Commercial Office TSF 166.00 1,843 56.00 571 -110.00 -1,272
5 Industrial Park TSF -- -- 110.00 660 110.00 660

SUB-TOTAL 9,520 8,668 -852

379 1 SF Residential DU 214.00 2,119 -- -- -214.00 -2,119
SUB-TOTAL 2,119 -- -2,119

380 1 SF Residential DU -- -- 125.00 1,238 125.00 1,238
2 MF Residential DU 400.00 2,760 400.00 2,760 0.00 0

SUB-TOTAL 2,760 3,998 1,238

381 6 Other -- -- 130 -- 223 -- 93
SUB-TOTAL 130 223 93
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Zone Units Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout

Land Use Category
Current GP OVOV Buildout Difference

382 6 Other -- -- 180 -- 180 -- 0
SUB-TOTAL 180 180 0

383 1 SF Residential DU 266.00 2,633 266.00 2,633 0.00 0
3 Commercial Retail TSF 8.71 323 8.71 323 0.00 0

SUB-TOTAL 2,956 2,956 0

384 1 SF Residential DU 354.00 3,505 354.00 3,505 0.00 0
3 Commercial Retail TSF 23.07 1,962 -- -- -23.07 -1,962

SUB-TOTAL 5,467 3,505 -1,962

385 1 SF Residential DU 75.00 743 75.00 743 0.00 0
SUB-TOTAL 743 743 0

386 1 SF Residential DU 162.00 1,604 -- -- -162.00 -1,604
SUB-TOTAL 1,604 -- -1,604

387 1 SF Residential DU 1,070.00 10,593 800.00 7,920 -270.00 -2,673
2 MF Residential DU 954.00 7,632 700.00 5,600 -254.00 -2,032

SUB-TOTAL 18,225 13,520 -4,705

388 1 SF Residential DU 312.00 3,089 99.00 980 -213.00 -2,109
2 MF Residential DU 187.00 1,496 400.00 3,200 213.00 1,704
6 Other -- -- 2,320 -- 2,320 -- 0

SUB-TOTAL 6,905 6,500 -405

389 1 SF Residential DU 1,187.00 11,751 1,236.00 12,236 49.00 485
6 Other -- -- 766 -- 1,088 -- 322

SUB-TOTAL 12,517 13,324 807

390 1 SF Residential DU 150.00 1,485 150.00 1,485 0.00 0
SUB-TOTAL 1,485 1,485 0

391 3 Commercial Retail TSF 16.33 605 16.33 605 0.00 0
5 Industrial Park TSF 446.36 2,339 446.36 2,339 0.00 0

SUB-TOTAL 2,944 2,944 0

392 1 SF Residential DU 723.00 5,958 757.00 6,193 34.00 235
3 Commercial Retail TSF 102.48 5,187 102.48 5,187 0.00 0
5 Industrial Park TSF -- -- 500.00 2,550 500.00 2,550
6 Other -- -- 1,450 -- 1,088 -- -362

SUB-TOTAL 12,595 15,018 2,423

393 1 SF Residential DU 162.00 1,604 162.00 1,604 0.00 0
2 MF Residential DU 100.00 800 100.00 800 0.00 0
3 Commercial Retail TSF 52.27 4,446 52.27 4,446 0.00 0
6 Other -- -- 350 -- 679 -- 329

SUB-TOTAL 7,200 7,529 329
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Zone Units Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout

Land Use Category
Current GP OVOV Buildout Difference

394 1 SF Residential DU 325.00 3,217 325.00 3,217 0.00 0
6 Other -- -- 7,317 -- 5,571 -- -1,746

SUB-TOTAL 10,534 8,788 -1,746

395 1 SF Residential DU 185.00 1,831 -- -- -185.00 -1,831
2 MF Residential DU -- -- 185.00 1,277 185.00 1,277
3 Commercial Retail TSF 165.53 8,949 165.53 8,949 0.00 0
6 Other -- -- 2,182 -- 1,740 -- -442

SUB-TOTAL 12,962 11,966 -996

396 3 Commercial Retail TSF 76.23 6,484 110.00 9,357 33.77 2,873
SUB-TOTAL 6,484 9,357 2,873

397 1 SF Residential DU 220.00 1,665 549.00 3,935 329.00 2,270
2 MF Residential DU 579.00 4,558 579.00 4,558 0.00 0
3 Commercial Retail TSF 384.98 23,106 384.98 23,106 0.00 0
6 Other -- -- -- 1,084 -- 1,084

SUB-TOTAL 29,329 32,683 3,354

398 1 SF Residential DU 1,120.00 11,088 1,120.00 11,088 0.00 0
2 MF Residential DU 120.00 960 120.00 960 0.00 0
3 Commercial Retail TSF 261.13 22,465 261.13 22,465 0.00 0
6 Other -- -- 2,634 -- 2,533 -- -101

SUB-TOTAL 37,147 37,046 -101

399 1 SF Residential DU 859.00 8,504 880.00 8,712 21.00 208
6 Other -- -- 790 -- 1,228 -- 438

SUB-TOTAL 9,294 9,940 646

400 1 SF Residential DU 12.00 119 12.00 119 0.00 0
SUB-TOTAL 119 119 0

401 1 SF Residential DU 835.00 8,267 835.00 8,267 0.00 0
2 MF Residential DU 482.00 3,856 482.00 3,856 0.00 0

SUB-TOTAL 12,123 12,123 0

402 1 SF Residential DU 1,129.00 11,177 1,129.00 11,177 0.00 0
3 Commercial Retail TSF 150.00 8,109 150.00 8,109 0.00 0
6 Other -- -- 951 -- 2,027 -- 1,076

SUB-TOTAL 20,237 21,313 1,076

403 1 SF Residential DU 111.00 1,099 111.00 1,099 0.00 0
2 MF Residential DU -- -- 300.00 2,070 300.00 2,070
3 Commercial Retail TSF 46.00 3,913 46.00 3,913 0.00 0

SUB-TOTAL 5,012 7,082 2,070

404 1 SF Residential DU 177.00 1,752 177.00 1,752 0.00 0
SUB-TOTAL 1,752 1,752 0
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Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout

Land Use Category
Current GP OVOV Buildout Difference

405 1 SF Residential DU 296.00 2,930 296.00 2,930 0.00 0
SUB-TOTAL 2,930 2,930 0

406 1 SF Residential DU 353.00 3,495 353.00 3,495 0.00 0
SUB-TOTAL 3,495 3,495 0

407 1 SF Residential DU 47.00 465 47.00 465 0.00 0
SUB-TOTAL 465 465 0

408 1 SF Residential DU 648.00 6,415 380.00 3,762 -268.00 -2,653
SUB-TOTAL 6,415 3,762 -2,653

409 1 SF Residential DU 154.00 1,525 77.00 762 -77.00 -763
SUB-TOTAL 1,525 762 -763

410 1 SF Residential DU 349.00 3,152 249.00 2,162 -100.00 -990
5 Industrial Park TSF 44.00 264 44.00 264 0.00 0

SUB-TOTAL 3,416 2,426 -990

411 1 SF Residential DU 675.00 6,682 675.00 6,682 0.00 0
6 Other -- -- 1,160 -- 1,088 -- -72

SUB-TOTAL 7,842 7,770 -72

412 1 SF Residential DU 120.00 1,188 120.00 1,188 0.00 0
3 Commercial Retail TSF -- -- 40.00 2,162 40.00 2,162

SUB-TOTAL 1,188 3,350 2,162

413 1 SF Residential DU 106.00 1,049 146.00 1,325 40.00 276
2 MF Residential DU 614.00 4,912 514.00 3,547 -100.00 -1,365
3 Commercial Retail TSF 44.60 3,794 44.60 3,794 0.00 0
4 Commercial Office TSF 36.59 423 36.59 423 0.00 0
5 Industrial Park TSF 93.75 522 93.75 522 0.00 0

SUB-TOTAL 10,700 9,611 -1,089

414 1 SF Residential DU 290.00 2,121 290.00 2,121 0.00 0
2 MF Residential DU 1,358.00 10,864 1,635.00 12,860 277.00 1,996
3 Commercial Retail TSF 95.83 3,551 175.00 6,486 79.17 2,935
4 Commercial Office TSF 125.00 1,445 -- -- -125.00 -1,445

SUB-TOTAL 17,981 21,467 3,486

415 1 SF Residential DU 211.00 2,089 75.00 743 -136.00 -1,346
3 Commercial Retail TSF 63.71 3,444 63.71 3,444 0.00 0
5 Industrial Park TSF 153.25 895 27.80 142 -125.45 -753
6 Other -- -- 12,320 -- -- -12,320

SUB-TOTAL 18,748 4,329 -14,419
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Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout

Land Use Category
Current GP OVOV Buildout Difference

416 1 SF Residential DU 579.00 5,732 496.00 4,250 -83.00 -1,482
2 MF Residential DU 148.00 1,184 57.00 456 -91.00 -728
3 Commercial Retail TSF 15.00 556 15.00 556 0.00 0
4 Commercial Office TSF -- -- 100.00 1,156 100.00 1,156
6 Other -- -- 39 -- 225 -- 186

SUB-TOTAL 7,511 6,643 -868

417 1 SF Residential DU 579.00 5,732 950.00 9,405 371.00 3,673
2 MF Residential DU 149.00 1,192 255.00 2,040 106.00 848
3 Commercial Retail TSF -- -- 10.00 851 10.00 851
6 Other -- -- 1,102 -- 16,488 -- 15,386

SUB-TOTAL 8,026 28,784 20,758

418 1 SF Residential DU 90.00 621 90.00 621 0.00 0
2 MF Residential DU 706.00 5,393 1,229.00 9,002 523.00 3,609
3 Commercial Retail TSF 128.43 6,943 228.00 12,326 99.57 5,383

SUB-TOTAL 12,957 21,949 8,992

419 1 SF Residential DU 1,018.00 10,078 -- -- -1,018.00 -10,078
2 MF Residential DU 1,834.00 14,672 1,834.00 14,672 0.00 0

SUB-TOTAL 24,750 14,672 -10,078

420 2 MF Residential DU 40.00 320 56.00 448 16.00 128
SUB-TOTAL 320 448 128

421 1 SF Residential DU 100.00 990 250.00 2,475 150.00 1,485
2 MF Residential DU 1,952.00 13,900 1,500.00 12,000 -452.00 -1,900
3 Commercial Retail TSF 100.00 5,406 400.00 21,624 300.00 16,218
4 Commercial Office TSF 100.00 1,156 600.00 6,936 500.00 5,780
6 Other -- -- 1,659 -- 1,677 -- 18

SUB-TOTAL 23,111 44,712 21,601

422 1 SF Residential DU 76.00 752 100.00 750 24.00 -2
2 MF Residential DU 80.00 640 -- -- -80.00 -640
3 Commercial Retail TSF 136.00 7,476 10.00 851 -126.00 -6,625
6 Other -- -- 1,185 -- 1,523 -- 338

SUB-TOTAL 10,053 3,124 -6,929

423 1 SF Residential DU 374.00 3,703 464.00 4,324 90.00 621
3 Commercial Retail TSF 98.01 8,337 98.01 8,337 0.00 0
4 Commercial Office TSF 10.89 126 10.89 126 0.00 0

SUB-TOTAL 12,166 12,787 621

424 1 SF Residential DU 189.00 1,871 350.00 3,465 161.00 1,594
2 MF Residential DU 194.00 1,552 -- -- -194.00 -1,552

SUB-TOTAL 3,423 3,465 42

Austin-Foust Associates, Inc. B-73 536002_Appx_B.xls



One Valley One Vision Valley-Wide Traffic Study

Zone Units Amount ADT Amount ADT Amount ADT

Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout
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425 1 SF Residential DU 241.00 2,386 114.00 1,129 -127.00 -1,257
2 MF Residential DU 80.00 640 80.00 640 0.00 0
6 Other -- -- 81 -- 81 -- 0

SUB-TOTAL 3,107 1,850 -1,257

426 1 SF Residential DU 630.00 6,237 630.00 6,237 0.00 0
5 Industrial Park TSF 39.60 202 39.60 202 0.00 0

SUB-TOTAL 6,439 6,439 0

427 1 SF Residential DU 249.00 2,465 249.00 2,465 0.00 0
SUB-TOTAL 2,465 2,465 0

428 1 SF Residential DU 2,124.00 21,028 1,313.00 12,999 -811.00 -8,029
3 Commercial Retail TSF 86.60 5,896 86.60 5,896 0.00 0
6 Other -- -- -- 1,088 -- 1,088

SUB-TOTAL 26,924 19,983 -6,941

429 1 SF Residential DU 55.00 545 55.00 545 0.00 0
SUB-TOTAL 545 545 0

430 1 SF Residential DU 2.00 20 2.00 20 0.00 0
SUB-TOTAL 20 20 0

431 1 SF Residential DU 3.00 30 3.00 30 0.00 0
SUB-TOTAL 30 30 0

433 1 SF Residential DU 155.00 1,535 155.00 1,535 0.00 0
SUB-TOTAL 1,535 1,535 0

434 1 SF Residential DU 25.00 247 25.00 247 0.00 0
SUB-TOTAL 247 247 0

437 1 SF Residential DU 250.00 2,475 -- -- -250.00 -2,475
2 MF Residential DU 13.00 104 -- -- -13.00 -104
4 Commercial Office TSF -- -- 250.00 2,550 250.00 2,550
6 Other -- -- 1,284 -- 1,284 -- 0

SUB-TOTAL 3,863 3,834 -29

438 1 SF Residential DU 568.00 5,623 10.00 99 -558.00 -5,524
2 MF Residential DU 13.00 104 -- -- -13.00 -104
4 Commercial Office TSF -- -- 250.00 2,550 250.00 2,550

SUB-TOTAL 5,727 2,649 -3,078

439 1 SF Residential DU 1,031.00 10,207 175.00 1,732 -856.00 -8,475
3 Commercial Retail TSF 41.65 2,252 41.65 2,252 0.00 0

SUB-TOTAL 12,459 3,984 -8,475
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440 1 SF Residential DU 568.00 5,623 -- -- -568.00 -5,623
5 Industrial Park TSF -- -- 50.00 300 50.00 300

SUB-TOTAL 5,623 300 -5,323

441 1 SF Residential DU 284.00 2,812 490.00 4,371 206.00 1,559
3 Commercial Retail TSF -- -- 30.00 1,112 30.00 1,112
6 Other -- -- 522 -- 1,088 -- 566

SUB-TOTAL 3,334 6,571 3,237

442 1 SF Residential DU 552.00 5,464 328.00 3,247 -224.00 -2,217
SUB-TOTAL 5,464 3,247 -2,217

443 1 SF Residential DU 763.00 7,554 763.00 7,554 0.00 0
3 Commercial Retail TSF -- -- 30.00 1,112 30.00 1,112
4 Commercial Office TSF 108.90 1,259 -- -- -108.90 -1,259
6 Other -- -- 1,932 -- 1,088 -- -844

SUB-TOTAL 10,745 9,754 -991

444 1 SF Residential DU 882.00 8,732 -- -- -882.00 -8,732
2 MF Residential DU 19.00 152 440.00 3,520 421.00 3,368
3 Commercial Retail TSF 110.00 5,947 200.00 10,812 90.00 4,865
6 Other -- -- 37 -- 37 -- 0

SUB-TOTAL 14,868 14,369 -499

445 1 SF Residential DU 41.00 406 41.00 406 0.00 0
SUB-TOTAL 406 406 0

446 1 SF Residential DU 231.00 2,287 20.00 198 -211.00 -2,089
SUB-TOTAL 2,287 198 -2,089

447 1 SF Residential DU 125.00 1,238 300.00 2,970 175.00 1,732
6 Other -- -- 1,194 -- 1,194 -- 0

SUB-TOTAL 2,432 4,164 1,732

448 1 SF Residential DU 691.00 6,841 691.00 6,841 0.00 0
SUB-TOTAL 6,841 6,841 0

449 1 SF Residential DU 20.00 198 20.00 198 0.00 0
SUB-TOTAL 198 198 0

450 1 SF Residential DU 27.00 267 27.00 267 0.00 0
SUB-TOTAL 267 267 0

451 1 SF Residential DU 67.00 663 140.00 1,386 73.00 723
5 Industrial Park TSF 47.00 282 47.00 282 0.00 0

SUB-TOTAL 945 1,668 723

452 1 SF Residential DU 38.00 376 38.00 376 0.00 0
SUB-TOTAL 376 376 0
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453 1 SF Residential DU 875.00 8,663 1,020.00 10,098 145.00 1,435
3 Commercial Retail TSF 16.00 641 16.00 593 0.00 -48
6 Other -- -- 711 -- 1,088 -- 377

SUB-TOTAL 10,015 11,779 1,764

454 1 SF Residential DU 625.00 6,188 650.00 6,435 25.00 247
3 Commercial Retail TSF 40.28 2,074 40.28 2,074 0.00 0
6 Other -- -- 5,482 -- 5,482 -- 0

SUB-TOTAL 13,744 13,991 247

455 1 SF Residential DU 80.00 792 100.00 990 20.00 198
SUB-TOTAL 792 990 198
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Units Amount ADT Amount ADT Amount ADT
1. SF Residential DU 89,373.00 877,112 81,395.00 795,563 -7,978.00 -81,549
2. MF Residential DU 62,543.00 481,988 67,679.00 514,809 5,136.00 32,821
3. Commercial Retail TSF 21,561.65 1,134,793 23,585.06 1,230,042 2,023.41 95,249
4. Commercial Office TSF 14,746.77 169,850 17,311.53 205,851 2,564.76 36,001
5. Industrial Park TSF 43,144.21 254,465 40,735.96 240,697 -2,408.25 -13,768
6. Other -- -- 288,885 -- 301,424 -- 12,539

3,207,093 3,288,386 81,293TOTAL

Land Use and Trip Generation Comparison – Current General Plan and OVOV Buildout

Land Use Category
Current GP OVOV Buildout Difference
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Appendix C 
 

OVOV BUILDOUT TRIP GENERATION BY TAZ 
 – AM, PM AND ADT 

 

See Appendix D for Traffic Analysis Zone (TAZ) map and trip generation rates. 

 



One Valley One Vision Valley-Wide Traffic Study

Zone Land Use Type In Out Total In Out Total ADT
1. 2 Single Family (1-5du/ac) 367.00 DU 70 206 276 235 136 371 3,633

3 Single Family (6-10du/ac) 200.00 DU 38 112 150 128 74 202 1,980
30 Industrial Park 275.00 TSF 151 28 179 36 143 179 1,650

SUB-TOTAL 259 346 605 399 353 752 7,263

2. 2 Single Family (1-5du/ac) 535.00 DU 102 300 402 342 198 540 5,297
SUB-TOTAL 102 300 402 342 198 540 5,297

3. 2 Single Family (1-5du/ac) 3,313.00 DU 629 1,855 2,484 2,120 1,226 3,346 32,799
4 Condominium/Townhouse 648.00 DU 65 311 376 305 168 473 5,184
5 Apartment 640.00 DU 51 275 326 262 134 396 4,416

11 Commercial Center(10-30a) 320.00 TSF 234 150 384 762 826 1,588 17,299
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
30 Industrial Park 256.80 TSF 141 26 167 33 134 167 1,541
32 Manufacturing/Warehouse 77.49 TSF 43 13 56 21 36 57 395

SUB-TOTAL 1,358 2,780 4,138 3,563 2,592 6,155 62,722

5. 2 Single Family (1-5du/ac) 229.00 DU 44 128 172 147 85 232 2,267
12 Commercial Center (<10ac) 25.00 TSF 27 17 44 83 90 173 2,127
13 Commercial Shops 2.01 TSF 1 1 2 4 4 8 74

SUB-TOTAL 72 146 218 234 179 413 4,468

6. 2 Single Family (1-5du/ac) 409.00 DU 78 229 307 262 151 413 4,049
SUB-TOTAL 78 229 307 262 151 413 4,049

7. 1 Single Family (<1du/ac) 8.00 DU 2 5 7 7 3 10 79
3 Single Family (6-10du/ac) 714.00 DU 136 400 536 457 264 721 7,069

SUB-TOTAL 138 405 543 464 267 731 7,148

8. 2 Single Family (1-5du/ac) 97.00 DU 18 54 72 62 36 98 960
SUB-TOTAL 18 54 72 62 36 98 960

9. 2 Single Family (1-5du/ac) 320.00 DU 61 179 240 205 118 323 3,168
SUB-TOTAL 61 179 240 205 118 323 3,168

10. 2 Single Family (1-5du/ac) 12.00 DU 2 7 9 8 4 12 119
4 Condominium/Townhouse 184.00 DU 18 88 106 86 48 134 1,472

10 Commercial Center (>30ac) 300.00 TSF 141 90 231 492 534 1,026 12,018
SUB-TOTAL 161 185 346 586 586 1,172 13,609

11. 2 Single Family (1-5du/ac) 24.00 DU 5 13 18 15 9 24 238
3 Single Family (6-10du/ac) 84.00 DU 16 47 63 54 31 85 832
4 Condominium/Townhouse 165.00 DU 17 79 96 78 43 121 1,320
5 Apartment 72.00 DU 6 31 37 30 15 45 497

12 Commercial Center (<10ac) 52.76 TSF 58 36 94 175 190 365 4,488
13 Commercial Shops 2.46 TSF 2 1 3 4 4 8 91
15 Sit-Down Restaurant 7.75 TSF 37 34 71 51 34 85 1,010
30 Industrial Park 41.82 TSF 23 4 27 5 22 27 251
40 Commercial Office 1.23 TSF 2 0 2 0 2 2 14
51 Developed Park 2.00 AC 0 0 0 0 0 0 5

SUB-TOTAL 166 245 411 412 350 762 8,746

12. 2 Single Family (1-5du/ac) 213.00 DU 40 119 159 136 79 215 2,109
3 Single Family (6-10du/ac) 39.00 DU 7 22 29 25 14 39 386

14 Hotel 121.00 ROOM 41 27 68 39 35 74 996
SUB-TOTAL 88 168 256 200 128 328 3,491

OVOV Buildout Land Use and Trip Generation by TAZ

Units
PM Peak HourAM Peak Hour
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Zone Land Use Type In Out Total In Out Total ADT

OVOV Buildout Land Use and Trip Generation by TAZ

Units
PM Peak HourAM Peak Hour

13. 2 Single Family (1-5du/ac) 641.00 DU 122 359 481 410 237 647 6,346
4 Condominium/Townhouse 54.00 DU 5 26 31 25 14 39 432

12 Commercial Center (<10ac) 25.00 TSF 27 17 44 83 90 173 2,127
SUB-TOTAL 154 402 556 518 341 859 8,905

14. 2 Single Family (1-5du/ac) 117.00 DU 22 66 88 75 43 118 1,158
SUB-TOTAL 22 66 88 75 43 118 1,158

15. 2 Single Family (1-5du/ac) 370.00 DU 70 207 277 237 137 374 3,663
SUB-TOTAL 70 207 277 237 137 374 3,663

16. 2 Single Family (1-5du/ac) 291.00 DU 55 163 218 186 108 294 2,881
SUB-TOTAL 55 163 218 186 108 294 2,881

17. 2 Single Family (1-5du/ac) 380.00 DU 72 213 285 243 141 384 3,762
SUB-TOTAL 72 213 285 243 141 384 3,762

18. 2 Single Family (1-5du/ac) 455.00 DU 86 255 341 291 168 459 4,505
4 Condominium/Townhouse 109.00 DU 11 52 63 51 28 79 872
6 Mobile Home 113.00 DU 9 36 45 40 24 64 780

12 Commercial Center (<10ac) 21.00 TSF 23 14 37 70 76 146 1,786
51 Developed Park 7.00 AC 0 0 0 0 0 0 18

SUB-TOTAL 129 357 486 452 296 748 7,961

19. 2 Single Family (1-5du/ac) 1,577.00 DU 300 883 1,183 1,009 583 1,592 15,612
20 Elementary/Middle School 1,950.00 STU 507 390 897 156 176 332 2,828
50 Golf Course 150.00 AC 23 9 32 15 30 45 1,194

SUB-TOTAL 830 1,282 2,112 1,180 789 1,969 19,634

20. 2 Single Family (1-5du/ac) 245.00 DU 47 137 184 157 91 248 2,426
4 Condominium/Townhouse 136.00 DU 14 65 79 64 35 99 1,088

30 Industrial Park 174.00 TSF 96 17 113 23 90 113 1,044
SUB-TOTAL 157 219 376 244 216 460 4,558

21. 2 Single Family (1-5du/ac) 620.00 DU 118 347 465 397 229 626 6,138
3 Single Family (6-10du/ac) 35.00 DU 7 20 27 22 13 35 347

12 Commercial Center (<10ac) 70.00 TSF 76 48 124 232 252 484 5,954
SUB-TOTAL 201 415 616 651 494 1,145 12,439

22. 2 Single Family (1-5du/ac) 350.00 DU 67 196 263 224 130 354 3,465
SUB-TOTAL 67 196 263 224 130 354 3,465

23. 2 Single Family (1-5du/ac) 373.00 DU 71 209 280 239 138 377 3,693
SUB-TOTAL 71 209 280 239 138 377 3,693

24. 2 Single Family (1-5du/ac) 422.00 DU 80 236 316 270 156 426 4,178
SUB-TOTAL 80 236 316 270 156 426 4,178

25. 20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
SUB-TOTAL 195 150 345 60 68 128 1,088

26. 13 Commercial Shops 72.90 TSF 52 35 87 131 131 262 2,702
SUB-TOTAL 52 35 87 131 131 262 2,702

27. 5 Apartment 256.00 DU 20 110 130 105 54 159 1,766
SUB-TOTAL 20 110 130 105 54 159 1,766
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Zone Land Use Type In Out Total In Out Total ADT

OVOV Buildout Land Use and Trip Generation by TAZ

Units
PM Peak HourAM Peak Hour

28. 3 Single Family (6-10du/ac) 1,077.00 DU 205 603 808 689 398 1,087 10,662
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088

SUB-TOTAL 400 753 1,153 749 466 1,215 11,750

29. 51 Developed Park 20.00 AC 0 0 0 1 1 2 52
SUB-TOTAL 0 0 0 1 1 2 52

30. 4 Condominium/Townhouse 275.00 DU 28 132 160 129 72 201 2,200
SUB-TOTAL 28 132 160 129 72 201 2,200

31. 3 Single Family (6-10du/ac) 65.00 DU 12 36 48 42 24 66 644
4 Condominium/Townhouse 200.00 DU 20 96 116 94 52 146 1,600

20 Elementary/Middle School 1,200.00 STU 312 240 552 96 108 204 1,740
SUB-TOTAL 344 372 716 232 184 416 3,984

32. 4 Condominium/Townhouse 94.00 DU 9 45 54 44 24 68 752
SUB-TOTAL 9 45 54 44 24 68 752

33. 12 Commercial Center (<10ac) 61.00 TSF 66 42 108 203 220 423 5,189
SUB-TOTAL 66 42 108 203 220 423 5,189

34. 11 Commercial Center(10-30a) 107.10 TSF 78 50 128 255 276 531 5,790
SUB-TOTAL 78 50 128 255 276 531 5,790

35. 3 Single Family (6-10du/ac) 616.00 DU 117 345 462 394 228 622 6,098
4 Condominium/Townhouse 60.00 DU 6 29 35 28 16 44 480
5 Apartment 200.00 DU 16 86 102 82 42 124 1,380

SUB-TOTAL 139 460 599 504 286 790 7,958

36. 2 Single Family (1-5du/ac) 190.00 DU 36 106 142 122 70 192 1,881
4 Condominium/Townhouse 268.00 DU 27 129 156 126 70 196 2,144

SUB-TOTAL 63 235 298 248 140 388 4,025

37. 2 Single Family (1-5du/ac) 212.00 DU 40 119 159 136 78 214 2,099
4 Condominium/Townhouse 128.00 DU 13 61 74 60 33 93 1,024

25 Church 20.00 TSF 8 7 15 7 6 13 186
SUB-TOTAL 61 187 248 203 117 320 3,309

38. 4 Condominium/Townhouse 105.00 DU 11 50 61 49 27 76 840
5 Apartment 226.00 DU 18 97 115 93 47 140 1,559

12 Commercial Center (<10ac) 50.00 TSF 55 35 90 166 180 346 4,253
SUB-TOTAL 84 182 266 308 254 562 6,652

39. 11 Commercial Center(10-30a) 150.40 TSF 110 71 181 358 388 746 8,131
30 Industrial Park 4,000.00 TSF 2,200 400 2,600 520 2,080 2,600 24,000

SUB-TOTAL 2,310 471 2,781 878 2,468 3,346 32,131

40. 11 Commercial Center(10-30a) 200.00 TSF 146 94 240 476 516 992 10,812
31 Business Park 116.70 TSF 140 27 167 35 116 151 1,190
34 Utilities 10.00 TSF 0 0 0 0 0 0 24

SUB-TOTAL 286 121 407 511 632 1,143 12,026

41. 30 Industrial Park 685.94 TSF 377 69 446 89 357 446 4,116
40 Commercial Office 177.60 TSF 275 34 309 37 229 266 2,053

SUB-TOTAL 652 103 755 126 586 712 6,169
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42. 40 Commercial Office 696.85 TSF 1,080 132 1,212 146 899 1,045 8,056
SUB-TOTAL 1,080 132 1,212 146 899 1,045 8,056

43. 13 Commercial Shops 27.00 TSF 19 13 32 49 49 98 1,001
40 Commercial Office 100.75 TSF 156 19 175 21 130 151 1,165

SUB-TOTAL 175 32 207 70 179 249 2,166

44. 2 Single Family (1-5du/ac) 445.00 DU 85 249 334 285 165 450 4,406
12 Commercial Center (<10ac) 25.00 TSF 27 17 44 83 90 173 2,127
13 Commercial Shops 10.00 TSF 7 5 12 18 18 36 371
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
26 Day Care 80.00 STU 34 30 64 32 37 69 362

SUB-TOTAL 348 451 799 478 378 856 8,354

45. 30 Industrial Park 1,215.00 TSF 668 122 790 158 632 790 7,290
40 Commercial Office 464.94 TSF 721 88 809 98 600 698 5,375

SUB-TOTAL 1,389 210 1,599 256 1,232 1,488 12,665

46. 13 Commercial Shops 77.00 TSF 55 37 92 139 139 278 2,854
30 Industrial Park 445.80 TSF 245 45 290 58 232 290 2,675

SUB-TOTAL 300 82 382 197 371 568 5,529

47. 30 Industrial Park 4,254.10 TSF 2,340 425 2,765 553 2,212 2,765 25,525
SUB-TOTAL 2,340 425 2,765 553 2,212 2,765 25,525

48. 30 Industrial Park 720.00 TSF 396 72 468 94 374 468 4,320
SUB-TOTAL 396 72 468 94 374 468 4,320

49. 30 Industrial Park 764.30 TSF 420 76 496 99 397 496 4,586
SUB-TOTAL 420 76 496 99 397 496 4,586

50. 2 Single Family (1-5du/ac) 350.00 DU 67 196 263 224 130 354 3,465
58 Landfill 20.00 SG 60 40 100 80 120 200 2,000

SUB-TOTAL 127 236 363 304 250 554 5,465

51. 30 Industrial Park 1,221.36 TSF 672 122 794 159 635 794 7,328
SUB-TOTAL 672 122 794 159 635 794 7,328

52. 2 Single Family (1-5du/ac) 100.00 DU 19 56 75 64 37 101 990
SUB-TOTAL 19 56 75 64 37 101 990

53. 1 Single Family (<1du/ac) 35.00 DU 10 23 33 29 13 42 347
SUB-TOTAL 10 23 33 29 13 42 347

54. 3 Single Family (6-10du/ac) 62.00 DU 12 35 47 40 23 63 614
4 Condominium/Townhouse 589.00 DU 59 283 342 277 153 430 4,712

SUB-TOTAL 71 318 389 317 176 493 5,326

55. 3 Single Family (6-10du/ac) 164.00 DU 31 92 123 105 61 166 1,624
4 Condominium/Townhouse 922.00 DU 92 443 535 433 240 673 7,376

51 Developed Park 5.80 AC 0 0 0 0 0 0 15
SUB-TOTAL 123 535 658 538 301 839 9,015
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56. 2 Single Family (1-5du/ac) 19.00 DU 4 11 15 12 7 19 188
4 Condominium/Townhouse 23.00 DU 2 11 13 11 6 17 184

SUB-TOTAL 6 22 28 23 13 36 372

57. 12 Commercial Center (<10ac) 55.40 TSF 60 38 98 184 199 383 4,712
31 Business Park 1,169.60 TSF 1,404 269 1,673 351 1,158 1,509 11,930
40 Commercial Office 105.00 TSF 163 20 183 22 135 157 1,214

SUB-TOTAL 1,627 327 1,954 557 1,492 2,049 17,856

58. 30 Industrial Park 1,123.00 TSF 618 112 730 146 584 730 6,738
SUB-TOTAL 618 112 730 146 584 730 6,738

59. 35 Regional Post Office 764.00 TSF 153 115 268 115 115 230 3,820
SUB-TOTAL 153 115 268 115 115 230 3,820

60. 13 Commercial Shops 34.80 TSF 25 17 42 63 63 126 1,290
30 Industrial Park 160.50 TSF 88 16 104 21 83 104 963
40 Commercial Office 27.20 TSF 42 5 47 6 35 41 314

SUB-TOTAL 155 38 193 90 181 271 2,567

61. 30 Industrial Park 825.65 TSF 454 83 537 107 429 536 4,954
40 Commercial Office 48.80 TSF 76 9 85 10 63 73 564

SUB-TOTAL 530 92 622 117 492 609 5,518

62. 13 Commercial Shops 19.50 TSF 14 9 23 35 35 70 723
30 Industrial Park 430.64 TSF 237 43 280 56 224 280 2,584

SUB-TOTAL 251 52 303 91 259 350 3,307

63. 14 Hotel 297.00 ROOM 101 65 166 95 86 181 2,444
30 Industrial Park 575.00 TSF 316 58 374 75 299 374 3,450

SUB-TOTAL 417 123 540 170 385 555 5,894

64. 30 Industrial Park 3,161.48 TSF 1,739 316 2,055 411 1,644 2,055 18,969
SUB-TOTAL 1,739 316 2,055 411 1,644 2,055 18,969

65. 11 Commercial Center(10-30a) 155.00 TSF 113 73 186 369 400 769 8,379
30 Industrial Park 329.00 TSF 181 33 214 43 171 214 1,974

SUB-TOTAL 294 106 400 412 571 983 10,353

66. 11 Commercial Center(10-30a) 170.45 TSF 124 80 204 406 440 846 9,215
30 Industrial Park 329.00 TSF 181 33 214 43 171 214 1,974

SUB-TOTAL 305 113 418 449 611 1,060 11,189

67. 3 Single Family (6-10du/ac) 163.00 DU 31 91 122 104 60 164 1,614
4 Condominium/Townhouse 90.00 DU 9 43 52 42 23 65 720

SUB-TOTAL 40 134 174 146 83 229 2,334

68. 5 Apartment 208.00 DU 17 89 106 85 44 129 1,435
SUB-TOTAL 17 89 106 85 44 129 1,435

69. 3 Single Family (6-10du/ac) 76.00 DU 14 43 57 49 28 77 752
SUB-TOTAL 14 43 57 49 28 77 752
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70. 11 Commercial Center(10-30a) 147.00 TSF 107 69 176 350 379 729 7,947
18 Health Club 71.00 TSF 68 45 113 153 102 255 2,840
26 Day Care 150.00 STU 65 57 122 60 69 129 678
30 Industrial Park 529.00 TSF 291 53 344 69 275 344 3,174
32 Manufacturing/Warehouse 75.00 TSF 42 13 55 20 35 55 383

SUB-TOTAL 573 237 810 652 860 1,512 15,022

71. 21 High School 2,500.00 STU 800 350 1,150 150 225 375 4,475
SUB-TOTAL 800 350 1,150 150 225 375 4,475

72. 13 Commercial Shops 60.00 TSF 43 29 72 108 108 216 2,224
20 Elementary/Middle School 350.00 STU 91 70 161 28 32 60 508

SUB-TOTAL 134 99 233 136 140 276 2,732

74. 3 Single Family (6-10du/ac) 153.00 DU 29 86 115 98 57 155 1,515
4 Condominium/Townhouse 147.00 DU 15 71 86 69 38 107 1,176

SUB-TOTAL 44 157 201 167 95 262 2,691

75. 4 Condominium/Townhouse 149.00 DU 15 72 87 70 39 109 1,192
51 Developed Park 17.50 AC 0 0 0 1 1 2 46

SUB-TOTAL 15 72 87 71 40 111 1,238

76. 5 Apartment 188.00 DU 15 81 96 77 39 116 1,297
12 Commercial Center (<10ac) 11.00 TSF 12 8 20 37 40 77 936

SUB-TOTAL 27 89 116 114 79 193 2,233

78. 30 Industrial Park 1,776.00 TSF 977 178 1,155 231 924 1,155 10,656
SUB-TOTAL 977 178 1,155 231 924 1,155 10,656

79. 30 Industrial Park 685.00 TSF 377 69 446 89 356 445 4,110
SUB-TOTAL 377 69 446 89 356 445 4,110

80. 30 Industrial Park 880.00 TSF 484 88 572 114 458 572 5,280
SUB-TOTAL 484 88 572 114 458 572 5,280

81. 30 Industrial Park 711.00 TSF 391 71 462 92 370 462 4,266
SUB-TOTAL 391 71 462 92 370 462 4,266

82. 30 Industrial Park 1,007.55 TSF 554 101 655 131 524 655 6,045
SUB-TOTAL 554 101 655 131 524 655 6,045

83. 30 Industrial Park 876.00 TSF 482 88 570 114 456 570 5,256
SUB-TOTAL 482 88 570 114 456 570 5,256

84. 30 Industrial Park 333.00 TSF 183 33 216 43 173 216 1,998
SUB-TOTAL 183 33 216 43 173 216 1,998

86. 12 Commercial Center (<10ac) 15.00 TSF 16 10 26 50 54 104 1,276
13 Commercial Shops 20.50 TSF 15 10 25 37 37 74 760
14 Hotel 36.00 ROOM 12 8 20 12 10 22 296
15 Sit-Down Restaurant 47.26 TSF 228 210 438 308 205 513 6,160

SUB-TOTAL 271 238 509 407 306 713 8,492

89. 53 Wayside Honor Ranch 30.00 SG 90 60 150 120 180 300 3,000
SUB-TOTAL 90 60 150 120 180 300 3,000
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90. 4 Condominium/Townhouse 360.00 DU 36 173 209 169 94 263 2,880
10 Commercial Center (>30ac) 1,093.35 TSF 514 328 842 1,793 1,946 3,739 43,800
11 Commercial Center(10-30a) 135.00 TSF 99 63 162 321 348 669 7,298
12 Commercial Center (<10ac) 77.00 TSF 84 53 137 256 277 533 6,550
30 Industrial Park 163.88 TSF 90 16 106 21 85 106 983

SUB-TOTAL 823 633 1,456 2,560 2,750 5,310 61,511

91. 11 Commercial Center(10-30a) 247.38 TSF 181 116 297 589 638 1,227 13,373
SUB-TOTAL 181 116 297 589 638 1,227 13,373

92. 4 Condominium/Townhouse 1,333.00 DU 133 640 773 627 347 974 10,664
10 Commercial Center (>30ac) 618.00 TSF 290 185 475 1,014 1,100 2,114 24,757
14 Hotel 300.00 ROOM 102 66 168 96 87 183 2,469
40 Commercial Office 629.00 TSF 975 120 1,095 132 811 943 7,271

SUB-TOTAL 1,500 1,011 2,511 1,869 2,345 4,214 45,161

93. 13 Commercial Shops 20.00 TSF 14 10 24 36 36 72 741
14 Hotel 169.00 ROOM 57 37 94 54 49 103 1,391

SUB-TOTAL 71 47 118 90 85 175 2,132

94. 54 Six Flags Magic Mtn 240.00 SG 720 480 1,200 960 1,440 2,400 24,000
SUB-TOTAL 720 480 1,200 960 1,440 2,400 24,000

96. 2 Single Family (1-5du/ac) 123.00 DU 23 69 92 79 46 125 1,218
4 Condominium/Townhouse 881.00 DU 88 423 511 414 229 643 7,048

SUB-TOTAL 111 492 603 493 275 768 8,266

97. 55 Travel Village 26.20 SG 79 52 131 105 157 262 2,620
SUB-TOTAL 79 52 131 105 157 262 2,620

98. 12 Commercial Center (<10ac) 6.20 TSF 7 4 11 21 22 43 527
31 Business Park 691.50 TSF 830 159 989 207 685 892 7,053

SUB-TOTAL 837 163 1,000 228 707 935 7,580

99. 4 Condominium/Townhouse 470.00 DU 47 226 273 221 122 343 3,760
51 Developed Park 20.20 AC 0 0 0 1 1 2 53

SUB-TOTAL 47 226 273 222 123 345 3,813

100. 12 Commercial Center (<10ac) 23.00 TSF 25 16 41 76 83 159 1,956
40 Commercial Office 220.00 TSF 341 42 383 46 284 330 2,543

SUB-TOTAL 366 58 424 122 367 489 4,499

101. 10 Commercial Center (>30ac) 491.60 TSF 231 147 378 806 875 1,681 19,693
SUB-TOTAL 231 147 378 806 875 1,681 19,693

102. 3 Single Family (6-10du/ac) 38.00 DU 7 21 28 24 14 38 376
4 Condominium/Townhouse 305.00 DU 31 146 177 143 79 222 2,440
5 Apartment 155.00 DU 12 67 79 64 33 97 1,070

12 Commercial Center (<10ac) 10.50 TSF 11 7 18 35 38 73 893
40 Commercial Office 9.50 TSF 15 2 17 2 12 14 110

SUB-TOTAL 76 243 319 268 176 444 4,889
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103. 3 Single Family (6-10du/ac) 95.00 DU 18 53 71 61 35 96 940
4 Condominium/Townhouse 169.00 DU 17 81 98 79 44 123 1,352

12 Commercial Center (<10ac) 38.50 TSF 42 27 69 128 139 267 3,275
13 Commercial Shops 9.50 TSF 7 5 12 17 17 34 352
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
51 Developed Park 16.10 AC 0 0 0 0 1 1 42

SUB-TOTAL 279 316 595 345 304 649 7,049

104. 3 Single Family (6-10du/ac) 175.00 DU 33 98 131 112 65 177 1,732
4 Condominium/Townhouse 211.00 DU 21 101 122 99 55 154 1,688
5 Apartment 152.00 DU 12 65 77 62 32 94 1,049

11 Commercial Center(10-30a) 252.00 TSF 184 118 302 600 650 1,250 13,623
40 Commercial Office 370.00 TSF 574 70 644 78 477 555 4,277

SUB-TOTAL 824 452 1,276 951 1,279 2,230 22,369

105. 5 Apartment 144.00 DU 12 62 74 59 30 89 994
12 Commercial Center (<10ac) 27.10 TSF 30 19 49 90 98 188 2,305
40 Commercial Office 315.90 TSF 490 60 550 66 408 474 3,652

SUB-TOTAL 532 141 673 215 536 751 6,951

106. 5 Apartment 520.00 DU 42 224 266 213 109 322 3,588
SUB-TOTAL 42 224 266 213 109 322 3,588

107. 2 Single Family (1-5du/ac) 461.00 DU 88 258 346 295 171 466 4,564
4 Condominium/Townhouse 326.00 DU 33 156 189 153 85 238 2,608

20 Elementary/Middle School 1,200.00 STU 312 240 552 96 108 204 1,740
21 High School 2,500.00 STU 800 350 1,150 150 225 375 4,475
51 Developed Park 20.50 AC 0 0 0 1 1 2 53

SUB-TOTAL 1,233 1,004 2,237 695 590 1,285 13,440

108. 4 Condominium/Townhouse 2,189.00 DU 219 1,051 1,270 1,029 569 1,598 17,512
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
51 Developed Park 8.70 AC 0 0 0 0 0 0 23

SUB-TOTAL 414 1,201 1,615 1,089 637 1,726 18,623

109. 3 Single Family (6-10du/ac) 38.00 DU 7 21 28 24 14 38 376
SUB-TOTAL 7 21 28 24 14 38 376

110. 2 Single Family (1-5du/ac) 184.00 DU 35 103 138 118 68 186 1,822
4 Condominium/Townhouse 548.00 DU 55 263 318 258 142 400 4,384

20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
51 Developed Park 9.40 AC 0 0 0 0 0 0 24

SUB-TOTAL 285 516 801 436 278 714 7,318

111. 34 Utilities 100.00 TSF 0 0 0 0 0 0 238
SUB-TOTAL 0 0 0 0 0 0 238

112. 2 Single Family (1-5du/ac) 90.00 DU 17 50 67 58 33 91 891
3 Single Family (6-10du/ac) 156.00 DU 30 87 117 100 58 158 1,544

50 Golf Course 180.00 AC 27 11 38 18 36 54 1,433
SUB-TOTAL 74 148 222 176 127 303 3,868

113. 4 Condominium/Townhouse 354.00 DU 35 170 205 166 92 258 2,832
SUB-TOTAL 35 170 205 166 92 258 2,832

Austin-Foust Associates, Inc. C-9 536002_Appx_C.xls



One Valley One Vision Valley-Wide Traffic Study

Zone Land Use Type In Out Total In Out Total ADT

OVOV Buildout Land Use and Trip Generation by TAZ

Units
PM Peak HourAM Peak Hour

114. 4 Condominium/Townhouse 560.00 DU 56 269 325 263 146 409 4,480
SUB-TOTAL 56 269 325 263 146 409 4,480

115. 3 Single Family (6-10du/ac) 603.00 DU 115 338 453 386 223 609 5,970
SUB-TOTAL 115 338 453 386 223 609 5,970

116. 4 Condominium/Townhouse 1,262.00 DU 126 606 732 593 328 921 10,096
10 Commercial Center (>30ac) 628.50 TSF 295 189 484 1,031 1,119 2,150 25,178

SUB-TOTAL 421 795 1,216 1,624 1,447 3,071 35,274

117. 4 Condominium/Townhouse 1,261.00 DU 126 605 731 593 328 921 10,088
10 Commercial Center (>30ac) 628.50 TSF 295 189 484 1,031 1,119 2,150 25,178

SUB-TOTAL 421 794 1,215 1,624 1,447 3,071 35,266

118. 4 Condominium/Townhouse 161.00 DU 16 77 93 76 42 118 1,288
SUB-TOTAL 16 77 93 76 42 118 1,288

119. 5 Apartment 1,679.00 DU 134 722 856 688 353 1,041 11,585
SUB-TOTAL 134 722 856 688 353 1,041 11,585

120. 4 Condominium/Townhouse 2,425.00 DU 243 1,164 1,407 1,140 631 1,771 19,400
11 Commercial Center(10-30a) 267.30 TSF 195 126 321 636 690 1,326 14,450
13 Commercial Shops 16.00 TSF 12 8 20 29 29 58 593
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
40 Commercial Office 75.00 TSF 116 14 130 16 97 113 867
51 Developed Park 8.40 AC 0 0 0 0 0 0 22

SUB-TOTAL 761 1,462 2,223 1,881 1,515 3,396 36,420

121. 2 Single Family (1-5du/ac) 168.00 DU 32 94 126 108 62 170 1,663
4 Condominium/Townhouse 418.00 DU 42 201 243 196 109 305 3,344

SUB-TOTAL 74 295 369 304 171 475 5,007

122. 4 Condominium/Townhouse 176.00 DU 18 84 102 83 46 129 1,408
SUB-TOTAL 18 84 102 83 46 129 1,408

123. 2 Single Family (1-5du/ac) 452.00 DU 86 253 339 289 167 456 4,475
4 Condominium/Townhouse 272.00 DU 27 131 158 128 71 199 2,176

13 Commercial Shops 17.20 TSF 12 8 20 31 31 62 637
SUB-TOTAL 125 392 517 448 269 717 7,288

124. 7 Senior (Active) 1,343.00 DU 107 161 268 215 134 349 4,983
SUB-TOTAL 107 161 268 215 134 349 4,983

125. 20 Elementary/Middle School 1,200.00 STU 312 240 552 96 108 204 1,740
21 High School 2,500.00 STU 800 350 1,150 150 225 375 4,475

SUB-TOTAL 1,112 590 1,702 246 333 579 6,215

126. 11 Commercial Center(10-30a) 150.00 TSF 110 71 181 357 387 744 8,109
40 Commercial Office 336.00 TSF 521 64 585 71 433 504 3,884

SUB-TOTAL 631 135 766 428 820 1,248 11,993

127. 4 Condominium/Townhouse 888.00 DU 89 426 515 417 231 648 7,104
SUB-TOTAL 89 426 515 417 231 648 7,104

128. 3 Single Family (6-10du/ac) 450.00 DU 86 252 338 288 167 455 4,455
SUB-TOTAL 86 252 338 288 167 455 4,455
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129. 3 Single Family (6-10du/ac) 177.00 DU 34 99 133 113 65 178 1,752
SUB-TOTAL 34 99 133 113 65 178 1,752

130. 2 Single Family (1-5du/ac) 708.00 DU 135 396 531 453 262 715 7,009
SUB-TOTAL 135 396 531 453 262 715 7,009

131. 2 Single Family (1-5du/ac) 14.00 DU 3 8 11 9 5 14 139
4 Condominium/Townhouse 1,273.00 DU 127 611 738 598 331 929 10,184

25 Church 20.00 TSF 8 7 15 7 6 13 186
51 Developed Park 24.20 AC 0 0 0 1 1 2 63

SUB-TOTAL 138 626 764 615 343 958 10,572

132. 2 Single Family (1-5du/ac) 436.00 DU 83 244 327 279 161 440 4,316
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
51 Developed Park 16.00 AC 0 0 0 0 1 1 42

SUB-TOTAL 278 394 672 339 230 569 5,446

133. 11 Commercial Center(10-30a) 27.00 TSF 20 13 33 64 70 134 1,460
SUB-TOTAL 20 13 33 64 70 134 1,460

134. 2 Single Family (1-5du/ac) 482.00 DU 92 270 362 308 178 486 4,772
SUB-TOTAL 92 270 362 308 178 486 4,772

135. 2 Single Family (1-5du/ac) 174.00 DU 33 97 130 111 64 175 1,723
4 Condominium/Townhouse 172.00 DU 17 83 100 81 45 126 1,376

50 Golf Course 208.00 AC 31 12 43 21 42 63 1,656
SUB-TOTAL 81 192 273 213 151 364 4,755

137. 40 Commercial Office 72.00 TSF 112 14 126 15 93 108 832
SUB-TOTAL 112 14 126 15 93 108 832

138. 11 Commercial Center(10-30a) 120.00 TSF 88 56 144 286 310 596 6,487
SUB-TOTAL 88 56 144 286 310 596 6,487

139. 5 Apartment 474.00 DU 38 204 242 194 100 294 3,271
SUB-TOTAL 38 204 242 194 100 294 3,271

140. 3 Single Family (6-10du/ac) 428.00 DU 81 240 321 274 158 432 4,237
4 Condominium/Townhouse 1,266.00 DU 127 608 735 595 329 924 10,128

12 Commercial Center (<10ac) 20.00 TSF 22 14 36 66 72 138 1,701
20 Elementary/Middle School 400.00 STU 104 80 184 32 36 68 580
40 Commercial Office 31.00 TSF 48 6 54 7 40 47 358
51 Developed Park 5.00 AC 0 0 0 0 0 0 13

SUB-TOTAL 382 948 1,330 974 635 1,609 17,017

141. 15 Sit-Down Restaurant 20.30 TSF 98 90 188 132 88 220 2,646
16 Fast Food Restaurant 10.10 TSF 257 247 504 176 162 338 5,011
40 Commercial Office 50.00 TSF 78 10 88 11 65 76 578

SUB-TOTAL 433 347 780 319 315 634 8,235

142. 4 Condominium/Townhouse 670.00 DU 67 322 389 315 174 489 5,360
SUB-TOTAL 67 322 389 315 174 489 5,360
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143. 2 Single Family (1-5du/ac) 96.00 DU 18 54 72 61 36 97 950
3 Single Family (6-10du/ac) 482.00 DU 92 270 362 308 178 486 4,772
4 Condominium/Townhouse 160.00 DU 16 77 93 75 42 117 1,280

20 Elementary/Middle School 1,950.00 STU 507 390 897 156 176 332 2,828
51 Developed Park 7.00 AC 0 0 0 0 0 0 18

SUB-TOTAL 633 791 1,424 600 432 1,032 9,848

144. 2 Single Family (1-5du/ac) 6.00 DU 1 3 4 4 2 6 59
SUB-TOTAL 1 3 4 4 2 6 59

145. 10 Commercial Center (>30ac) 778.00 TSF 366 233 599 1,276 1,385 2,661 31,167
12 Commercial Center (<10ac) 36.00 TSF 39 25 64 120 130 250 3,062
13 Commercial Shops 45.74 TSF 33 22 55 82 82 164 1,695
15 Sit-Down Restaurant 7.80 TSF 38 35 73 51 34 85 1,017
16 Fast Food Restaurant 6.68 TSF 170 163 333 116 107 223 3,314
32 Manufacturing/Warehouse 74.50 TSF 42 13 55 20 35 55 380

SUB-TOTAL 688 491 1,179 1,665 1,773 3,438 40,635

146. 2 Single Family (1-5du/ac) 314.00 DU 60 176 236 201 116 317 3,109
4 Condominium/Townhouse 296.00 DU 30 142 172 139 77 216 2,368

SUB-TOTAL 90 318 408 340 193 533 5,477

147. 3 Single Family (6-10du/ac) 140.00 DU 27 78 105 90 52 142 1,386
4 Condominium/Townhouse 100.00 DU 10 48 58 47 26 73 800
5 Apartment 567.00 DU 45 244 289 232 119 351 3,912

20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
51 Developed Park 5.00 AC 0 0 0 0 0 0 13

SUB-TOTAL 277 520 797 429 265 694 7,199

148. 11 Commercial Center(10-30a) 183.88 TSF 134 86 220 438 474 912 9,941
15 Sit-Down Restaurant 7.70 TSF 37 34 71 50 33 83 1,004
16 Fast Food Restaurant 5.00 TSF 127 122 249 87 80 167 2,481

SUB-TOTAL 298 242 540 575 587 1,162 13,426

149. 2 Single Family (1-5du/ac) 535.00 DU 102 300 402 342 198 540 5,297
4 Condominium/Townhouse 500.00 DU 50 240 290 235 130 365 4,000

12 Commercial Center (<10ac) 34.85 TSF 38 24 62 116 125 241 2,964
SUB-TOTAL 190 564 754 693 453 1,146 12,261

150. 2 Single Family (1-5du/ac) 114.00 DU 22 64 86 73 42 115 1,129
SUB-TOTAL 22 64 86 73 42 115 1,129

151. 1 Single Family (<1du/ac) 71.00 DU 21 48 69 60 26 86 703
SUB-TOTAL 21 48 69 60 26 86 703

152. 2 Single Family (1-5du/ac) 892.00 DU 169 500 669 571 330 901 8,831
51 Developed Park 18.00 AC 0 0 0 1 1 2 47

SUB-TOTAL 169 500 669 572 331 903 8,878

153. 3 Single Family (6-10du/ac) 424.00 DU 81 237 318 271 157 428 4,198
SUB-TOTAL 81 237 318 271 157 428 4,198

159. 2 Single Family (1-5du/ac) 4.00 DU 1 2 3 3 1 4 40
25 Church 25.00 TSF 10 8 18 9 8 17 233
35 Regional Post Office 16.00 TSF 3 2 5 2 2 4 80

SUB-TOTAL 14 12 26 14 11 25 353
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160. 3 Single Family (6-10du/ac) 95.00 DU 18 53 71 61 35 96 940
7 Senior (Active) 95.00 DU 8 11 19 15 10 25 352

SUB-TOTAL 26 64 90 76 45 121 1,292

161. 1 Single Family (<1du/ac) 60.00 DU 17 40 57 50 22 72 594
2 Single Family (1-5du/ac) 580.00 DU 110 325 435 371 215 586 5,742
4 Condominium/Townhouse 650.00 DU 65 312 377 306 169 475 5,200

11 Commercial Center(10-30a) 48.00 TSF 35 23 58 114 124 238 2,595
12 Commercial Center (<10ac) 54.22 TSF 59 37 96 180 195 375 4,612
13 Commercial Shops 12.50 TSF 9 6 15 23 23 46 463
14 Hotel 283.00 ROOM 96 62 158 91 82 173 2,329
15 Sit-Down Restaurant 21.10 TSF 102 94 196 138 92 230 2,750
16 Fast Food Restaurant 16.00 TSF 407 391 798 279 257 536 7,938
40 Commercial Office 282.41 TSF 438 54 492 59 364 423 3,265

SUB-TOTAL 1,338 1,344 2,682 1,611 1,543 3,154 35,488

162. 2 Single Family (1-5du/ac) 248.00 DU 47 139 186 159 92 251 2,455
6 Mobile Home 87.00 DU 7 28 35 30 18 48 600

11 Commercial Center(10-30a) 102.42 TSF 75 48 123 244 264 508 5,537
30 Industrial Park 240.00 TSF 132 24 156 31 125 156 1,440

SUB-TOTAL 261 239 500 464 499 963 10,032

163. 30 Industrial Park 1,000.00 TSF 550 100 650 130 520 650 6,000
SUB-TOTAL 550 100 650 130 520 650 6,000

164. 2 Single Family (1-5du/ac) 204.00 DU 39 114 153 131 75 206 2,020
7 Senior (Active) 86.00 DU 7 10 17 14 9 23 319

30 Industrial Park 30.00 TSF 17 3 20 4 16 20 180
52 Undeveloped Park 145.00 AC 0 0 0 0 0 0 73

SUB-TOTAL 63 127 190 149 100 249 2,592

165. 2 Single Family (1-5du/ac) 86.00 DU 16 48 64 55 32 87 851
4 Condominium/Townhouse 287.00 DU 29 138 167 135 75 210 2,296

12 Commercial Center (<10ac) 30.23 TSF 33 21 54 100 109 209 2,571
13 Commercial Shops 97.60 TSF 70 47 117 176 176 352 3,617
23 Hospital 24.66 TSF 18 6 24 5 17 22 414
30 Industrial Park 3,400.00 TSF 1,870 340 2,210 442 1,768 2,210 20,400
32 Manufacturing/Warehouse 2.47 TSF 1 0 1 1 1 2 13
40 Commercial Office 13.81 TSF 21 3 24 3 18 21 160

SUB-TOTAL 2,058 603 2,661 917 2,196 3,113 30,322

166. 2 Single Family (1-5du/ac) 431.00 DU 82 241 323 276 159 435 4,267
4 Condominium/Townhouse 462.00 DU 46 222 268 217 120 337 3,696

12 Commercial Center (<10ac) 48.64 TSF 53 34 87 161 175 336 4,137
13 Commercial Shops 21.38 TSF 15 10 25 38 38 76 792
16 Fast Food Restaurant 4.34 TSF 110 106 216 76 70 146 2,153
25 Church 26.00 TSF 10 9 19 9 8 17 242
32 Manufacturing/Warehouse 11.00 TSF 6 2 8 3 5 8 56
40 Commercial Office 30.10 TSF 47 6 53 6 39 45 348

SUB-TOTAL 369 630 999 786 614 1,400 15,691

167. 2 Single Family (1-5du/ac) 196.00 DU 37 110 147 125 73 198 1,940
SUB-TOTAL 37 110 147 125 73 198 1,940
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168. 2 Single Family (1-5du/ac) 247.00 DU 47 138 185 158 91 249 2,445
SUB-TOTAL 47 138 185 158 91 249 2,445

169. 2 Single Family (1-5du/ac) 127.00 DU 24 71 95 81 47 128 1,257
4 Condominium/Townhouse 94.00 DU 9 45 54 44 24 68 752

10 Commercial Center (>30ac) 300.00 TSF 141 90 231 492 534 1,026 12,018
20 Elementary/Middle School 60.00 STU 16 12 28 5 5 10 87
25 Church 7.00 TSF 3 2 5 3 2 5 65
42 Medical Office 20.00 TSF 39 10 49 20 53 73 684

SUB-TOTAL 232 230 462 645 665 1,310 14,863

170. 2 Single Family (1-5du/ac) 60.00 DU 11 34 45 38 22 60 594
SUB-TOTAL 11 34 45 38 22 60 594

171. 2 Single Family (1-5du/ac) 60.00 DU 11 34 45 38 22 60 594
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088

SUB-TOTAL 206 184 390 98 90 188 1,682

172. 2 Single Family (1-5du/ac) 185.00 DU 35 104 139 118 68 186 1,831
SUB-TOTAL 35 104 139 118 68 186 1,831

173. 2 Single Family (1-5du/ac) 386.00 DU 73 216 289 247 143 390 3,821
SUB-TOTAL 73 216 289 247 143 390 3,821

174. 4 Condominium/Townhouse 200.00 DU 20 96 116 94 52 146 1,600
7 Senior (Active) 200.00 DU 16 24 40 32 20 52 742

10 Commercial Center (>30ac) 300.00 TSF 141 90 231 492 534 1,026 12,018
14 Hotel 300.00 ROOM M     102 66 168 96 87 183 2,469
15 Sit-Down Restaurant 50.00 TSF 241 222 463 326 217 543 6,517
40 Commercial Office 350.00 TSF 543 67 610 74 452 526 4,046

SUB-TOTAL 1,063 565 1,628 1,114 1,362 2,476 27,392

175. 2 Single Family (1-5du/ac) 162.00 DU 31 91 122 104 60 164 1,604
4 Condominium/Townhouse 160.00 DU 16 77 93 75 42 117 1,280
5 Apartment 50.00 DU 4 22 26 21 11 32 345
6 Mobile Home 218.00 DU 17 70 87 76 46 122 1,504

11 Commercial Center(10-30a) 98.01 TSF 72 46 118 233 253 486 5,298
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
34 Utilities 87.12 TSF 0 0 0 0 0 0 207

SUB-TOTAL 335 456 791 569 480 1,049 11,326

176. 2 Single Family (1-5du/ac) 762.00 DU 145 427 572 488 282 770 7,544
4 Condominium/Townhouse 135.00 DU 14 65 79 63 35 98 1,080
5 Apartment 135.00 DU 11 58 69 55 28 83 932

10 Commercial Center (>30ac) 196.02 TSF 92 59 151 321 349 670 7,853
13 Commercial Shops 141.57 TSF 102 68 170 255 255 510 5,247
25 Church 35.00 TSF 14 12 26 13 11 24 326

SUB-TOTAL 378 689 1,067 1,195 960 2,155 22,982

177. 2 Single Family (1-5du/ac) 477.00 DU 91 267 358 305 176 481 4,722
4 Condominium/Townhouse 264.00 DU 26 127 153 124 69 193 2,112

11 Commercial Center(10-30a) 97.57 TSF 71 46 117 232 252 484 5,275
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
25 Church 17.00 TSF 7 6 13 6 5 11 158
51 Developed Park 7.00 AC 0 0 0 0 0 0 18

SUB-TOTAL 390 596 986 727 570 1,297 13,373
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178. 2 Single Family (1-5du/ac) 333.00 DU 63 186 249 213 123 336 3,297
11 Commercial Center(10-30a) 21.78 TSF 16 10 26 52 56 108 1,177
13 Commercial Shops 6.53 TSF 5 3 8 12 12 24 242
25 Church 11.00 TSF 4 4 8 4 3 7 102
40 Commercial Office 50.81 TSF 79 10 89 11 66 77 587

SUB-TOTAL 167 213 380 292 260 552 5,405

179. 2 Single Family (1-5du/ac) 167.00 DU 32 94 126 107 62 169 1,653
7 Senior (Active) 209.00 DU 17 25 42 33 21 54 775

13 Commercial Shops 21.78 TSF 16 10 26 39 39 78 807
16 Fast Food Restaurant 7.00 TSF 178 171 349 122 112 234 3,473
34 Utilities 87.12 TSF 0 0 0 0 0 0 207
42 Medical Office 52.00 TSF 101 25 126 51 139 190 1,778

SUB-TOTAL 344 325 669 352 373 725 8,693

180. 2 Single Family (1-5du/ac) 428.00 DU 81 240 321 274 158 432 4,237
20 Elementary/Middle School 450.00 STU 117 90 207 36 41 77 653

SUB-TOTAL 198 330 528 310 199 509 4,890

181. 3 Single Family (6-10du/ac) 282.00 DU 54 158 212 180 104 284 2,792
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088

SUB-TOTAL 249 308 557 240 172 412 3,880

182. 3 Single Family (6-10du/ac) 276.00 DU 52 155 207 177 102 279 2,732
4 Condominium/Townhouse 238.00 DU 24 114 138 112 62 174 1,904

11 Commercial Center(10-30a) 96.23 TSF 70 45 115 229 248 477 5,202
20 Elementary/Middle School 83.00 STU 22 17 39 7 7 14 120
25 Church 17.25 TSF 7 6 13 6 5 11 160

SUB-TOTAL 175 337 512 531 424 955 10,118

183. 4 Condominium/Townhouse 634.00 DU 63 304 367 298 165 463 5,072
12 Commercial Center (<10ac) 3.50 TSF 4 2 6 12 13 25 298
22 College 4,000.00 STU 520 40 560 280 560 840 6,160
50 Golf Course 100.00 AC 15 6 21 10 20 30 796

SUB-TOTAL 602 352 954 600 758 1,358 12,326

184. 17 Movie Theater 300.00 SEA T       0 0 0 15 6 21 528
40 Commercial Office 100.00 TSF 155 19 174 21 129 150 1,156

SUB-TOTAL 155 19 174 36 135 171 1,684

185. 2 Single Family (1-5du/ac) 133.00 DU 25 74 99 85 49 134 1,317
3 Single Family (6-10du/ac) 211.00 DU 40 118 158 135 78 213 2,089

SUB-TOTAL 65 192 257 220 127 347 3,406

186. 3 Single Family (6-10du/ac) 150.00 DU 29 84 113 96 56 152 1,485
23 Hospital 340.50 TSF 242 89 331 75 238 313 5,720
42 Medical Office 402.00 TSF 780 197 977 398 1,073 1,471 13,748

SUB-TOTAL 1,051 370 1,421 569 1,367 1,936 20,953

187. 2 Single Family (1-5du/ac) 111.00 DU 21 62 83 71 41 112 1,099
4 Condominium/Townhouse 307.00 DU 31 147 178 144 80 224 2,456
7 Senior (Active) 119.00 DU 10 14 24 19 12 31 441

51 Developed Park 14.00 AC 0 0 0 0 1 1 36
SUB-TOTAL 62 223 285 234 134 368 4,032
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188. 2 Single Family (1-5du/ac) 72.00 DU 14 40 54 46 27 73 713
4 Condominium/Townhouse 216.00 DU 22 104 126 102 56 158 1,728

SUB-TOTAL 36 144 180 148 83 231 2,441

189. 12 Commercial Center (<10ac) 3.00 TSF 3 2 5 10 11 21 255
22 College 20,000.00 STU 2,600 200 2,800 1,400 2,800 4,200 30,800

SUB-TOTAL 2,603 202 2,805 1,410 2,811 4,221 31,055

190. 2 Single Family (1-5du/ac) 171.00 DU 32 96 128 109 63 172 1,693
SUB-TOTAL 32 96 128 109 63 172 1,693

191. 42 Medical Office 78.56 TSF 152 38 190 78 210 288 2,687
SUB-TOTAL 152 38 190 78 210 288 2,687

192. 2 Single Family (1-5du/ac) 164.00 DU 31 92 123 105 61 166 1,624
4 Condominium/Townhouse 660.00 DU 66 317 383 310 172 482 5,280

18 Health Club 13.00 TSF 12 8 20 28 19 47 520
SUB-TOTAL 109 417 526 443 252 695 7,424

193. 31 Business Park 250.00 TSF 300 58 358 75 248 323 2,550
SUB-TOTAL 300 58 358 75 248 323 2,550

194. 50 Golf Course 100.00 AC 15 6 21 10 20 30 796
SUB-TOTAL 15 6 21 10 20 30 796

195. 4 Condominium/Townhouse 76.00 DU 8 36 44 36 20 56 608
SUB-TOTAL 8 36 44 36 20 56 608

196. 4 Condominium/Townhouse 10.00 DU 1 5 6 5 3 8 80
13 Commercial Shops 2.50 TSF 2 1 3 5 5 10 93
14 Hotel 200.00 ROOM 68 44 112 64 58 122 1,646
40 Commercial Office 34.55 TSF 54 7 61 7 45 52 399

SUB-TOTAL 125 57 182 81 111 192 2,218

197. 12 Commercial Center (<10ac) 13.00 TSF 14 9 23 43 47 90 1,106
31 Business Park 400.00 TSF 480 92 572 120 396 516 4,080

SUB-TOTAL 494 101 595 163 443 606 5,186

198. 2 Single Family (1-5du/ac) 179.00 DU 34 100 134 115 66 181 1,772
3 Single Family (6-10du/ac) 152.00 DU 29 85 114 97 56 153 1,505

SUB-TOTAL 63 185 248 212 122 334 3,277

199. 14 Hotel 237.00 ROOM 81 52 133 76 69 145 1,951
15 Sit-Down Restaurant 5.00 TSF 24 22 46 33 22 55 652

SUB-TOTAL 105 74 179 109 91 200 2,603

200. 31 Business Park 578.00 TSF 694 133 827 173 572 745 5,896
SUB-TOTAL 694 133 827 173 572 745 5,896

201. 31 Business Park 160.00 TSF 192 37 229 48 158 206 1,632
SUB-TOTAL 192 37 229 48 158 206 1,632
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202. 5 Apartment 560.00 DU 45 241 286 230 118 348 3,864
13 Commercial Shops 22.00 TSF 16 11 27 40 40 80 815
14 Hotel 250.00 ROOM 85 55 140 80 73 153 2,058
18 Health Club 54.00 TSF 52 35 87 117 78 195 2,160
40 Commercial Office 13.00 TSF 20 2 22 3 17 20 150

SUB-TOTAL 218 344 562 470 326 796 9,047

203. 5 Apartment 450.00 DU 36 194 230 185 95 280 3,105
10 Commercial Center (>30ac) 2,000.00 TSF 940 600 1,540 3,280 3,560 6,840 80,120
40 Commercial Office 125.00 TSF 194 24 218 26 161 187 1,445

SUB-TOTAL 1,170 818 1,988 3,491 3,816 7,307 84,670

204. 13 Commercial Shops 62.00 TSF 45 30 75 112 112 224 2,298
17 Movie Theater 3,300.00 SEA T       0 0 0 165 66 231 5,808
40 Commercial Office 400.00 TSF 620 76 696 84 516 600 4,624

SUB-TOTAL 665 106 771 361 694 1,055 12,730

205. 11 Commercial Center(10-30a) 100.00 TSF 73 47 120 238 258 496 5,406
24 Library 40.00 TSF 30 12 42 136 148 284 3,399
40 Commercial Office 850.00 TSF 1,318 162 1,480 179 1,097 1,276 9,826

SUB-TOTAL 1,421 221 1,642 553 1,503 2,056 18,631

206. 11 Commercial Center(10-30a) 166.11 TSF 121 78 199 395 429 824 8,980
15 Sit-Down Restaurant 21.50 TSF 104 96 200 140 93 233 2,802

SUB-TOTAL 225 174 399 535 522 1,057 11,782

207. 15 Sit-Down Restaurant 6.00 TSF 29 27 56 39 26 65 782
40 Commercial Office 350.00 TSF 543 67 610 74 452 526 4,046

SUB-TOTAL 572 94 666 113 478 591 4,828

208. 4 Condominium/Townhouse 234.00 DU 23 112 135 110 61 171 1,872
SUB-TOTAL 23 112 135 110 61 171 1,872

209. 2 Single Family (1-5du/ac) 414.00 DU 79 232 311 265 153 418 4,099
4 Condominium/Townhouse 352.00 DU 35 169 204 165 92 257 2,816

20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
SUB-TOTAL 309 551 860 490 313 803 8,003

210. 2 Single Family (1-5du/ac) 205.00 DU 39 115 154 131 76 207 2,029
4 Condominium/Townhouse 208.00 DU 21 100 121 98 54 152 1,664

11 Commercial Center(10-30a) 148.10 TSF 108 70 178 352 382 734 8,006
SUB-TOTAL 168 285 453 581 512 1,093 11,699

211. 2 Single Family (1-5du/ac) 167.00 DU 32 94 126 107 62 169 1,653
SUB-TOTAL 32 94 126 107 62 169 1,653

212. 2 Single Family (1-5du/ac) 252.00 DU 48 141 189 161 93 254 2,495
4 Condominium/Townhouse 272.00 DU 27 131 158 128 71 199 2,176

25 Church 18.03 TSF 7 6 13 6 5 11 168
51 Developed Park 4.20 AC 0 0 0 0 0 0 11

SUB-TOTAL 82 278 360 295 169 464 4,850

213. 2 Single Family (1-5du/ac) 275.00 DU 52 154 206 176 102 278 2,723
25 Church 25.09 TSF 10 8 18 9 8 17 233

SUB-TOTAL 62 162 224 185 110 295 2,956
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214. 3 Single Family (6-10du/ac) 49.00 DU 9 27 36 31 18 49 485
4 Condominium/Townhouse 74.00 DU 7 36 43 35 19 54 592
5 Apartment 107.00 DU 9 46 55 44 22 66 738

25 Church 8.00 TSF 3 3 6 3 2 5 74
SUB-TOTAL 28 112 140 113 61 174 1,889

215. 2 Single Family (1-5du/ac) 80.00 DU 15 45 60 51 30 81 792
4 Condominium/Townhouse 52.00 DU 5 25 30 24 14 38 416

11 Commercial Center(10-30a) 100.00 TSF 73 47 120 238 258 496 5,406
13 Commercial Shops 43.56 TSF 31 21 52 78 78 156 1,614
20 Elementary/Middle School 350.00 STU 91 70 161 28 32 60 508
21 High School 2,500.00 STU 800 350 1,150 150 225 375 4,475
25 Church 100.00 TSF 39 33 72 36 30 66 930
34 Utilities 47.92 TSF 0 0 0 0 0 0 114

SUB-TOTAL 1,054 591 1,645 605 667 1,272 14,255

216. 3 Single Family (6-10du/ac) 22.00 DU 4 12 16 14 8 22 218
4 Condominium/Townhouse 378.00 DU 38 181 219 178 98 276 3,024
5 Apartment 70.00 DU 6 30 36 29 15 44 483

11 Commercial Center(10-30a) 204.96 TSF 150 96 246 488 529 1,017 11,080
40 Commercial Office 65.45 TSF 101 12 113 14 84 98 757

SUB-TOTAL 299 331 630 723 734 1,457 15,562

217. 2 Single Family (1-5du/ac) 202.00 DU 38 113 151 129 75 204 2,000
4 Condominium/Townhouse 316.00 DU 32 152 184 149 82 231 2,528
5 Apartment 70.00 DU 6 30 36 29 15 44 483

11 Commercial Center(10-30a) 65.75 TSF 48 31 79 156 170 326 3,554
13 Commercial Shops 45.00 TSF 32 22 54 81 81 162 1,668
30 Industrial Park 22.44 TSF 12 2 14 3 12 15 135
40 Commercial Office 22.44 TSF 35 4 39 5 29 34 259

SUB-TOTAL 203 354 557 552 464 1,016 10,627

218. 2 Single Family (1-5du/ac) 360.00 DU 68 202 270 230 133 363 3,564
4 Condominium/Townhouse 750.00 DU 75 360 435 353 195 548 6,000
5 Apartment 60.00 DU 5 26 31 25 13 38 414
6 Mobile Home 151.00 DU 12 48 60 53 32 85 1,042

10 Commercial Center (>30ac) 327.00 TSF 154 98 252 536 582 1,118 13,100
11 Commercial Center(10-30a) 166.62 TSF 122 78 200 397 430 827 9,007
13 Commercial Shops 64.25 TSF 46 31 77 116 116 232 2,381
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
25 Church 9.41 TSF 4 3 7 3 3 6 88

SUB-TOTAL 681 996 1,677 1,773 1,572 3,345 36,684

219. 2 Single Family (1-5du/ac) 20.00 DU 4 11 15 13 7 20 198
4 Condominium/Townhouse 250.00 DU 25 120 145 118 65 183 2,000

31 Business Park 100.00 TSF 120 23 143 30 99 129 1,020
SUB-TOTAL 149 154 303 161 171 332 3,218

220. 2 Single Family (1-5du/ac) 8.00 DU 2 4 6 5 3 8 79
31 Business Park 100.00 TSF 120 23 143 30 99 129 1,020
34 Utilities 566.28 TSF 0 0 0 0 0 0 1,348

SUB-TOTAL 122 27 149 35 102 137 2,447
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221. 2 Single Family (1-5du/ac) 350.00 DU 67 196 263 224 130 354 3,465
4 Condominium/Townhouse 6.00 DU 1 3 4 3 2 5 48
6 Mobile Home 30.00 DU 2 10 12 11 6 17 207

22 College 362.00 STU 47 4 51 25 51 76 557
25 Church 92.52 TSF 36 31 67 33 28 61 860
30 Industrial Park 144.40 TSF 79 14 93 19 75 94 866
31 Business Park 50.00 TSF 60 12 72 15 50 65 510

SUB-TOTAL 292 270 562 330 342 672 6,513

222. 2 Single Family (1-5du/ac) 55.00 DU 10 31 41 35 20 55 545
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
22 College 1,700.00 STU 221 17 238 119 238 357 2,618
25 Church 16.70 TSF 7 6 13 6 5 11 155

SUB-TOTAL 433 204 637 220 331 551 4,406

223. 11 Commercial Center(10-30a) 110.00 TSF 80 52 132 262 284 546 5,947
14 Hotel 100.00 ROOM 34 22 56 32 29 61 823
30 Industrial Park 242.00 TSF 133 24 157 31 126 157 1,452
40 Commercial Office 248.00 TSF 384 47 431 52 320 372 2,867

SUB-TOTAL 631 145 776 377 759 1,136 11,089

224. 2 Single Family (1-5du/ac) 250.00 DU 48 140 188 160 93 253 2,475
4 Condominium/Townhouse 550.00 DU 55 264 319 259 143 402 4,400
6 Mobile Home 30.00 DU 2 10 12 11 6 17 207

13 Commercial Shops 116.68 TSF 84 56 140 210 210 420 4,324
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
24 Library 34.40 TSF 26 10 36 117 127 244 2,923

SUB-TOTAL 410 630 1,040 817 647 1,464 15,417

225. 2 Single Family (1-5du/ac) 156.00 DU 30 87 117 100 58 158 1,544
20 Elementary/Middle School 1,200.00 STU 312 240 552 96 108 204 1,740
51 Developed Park 14.00 AC 0 0 0 0 1 1 36

SUB-TOTAL 342 327 669 196 167 363 3,320

226. 2 Single Family (1-5du/ac) 300.00 DU 57 168 225 192 111 303 2,970
4 Condominium/Townhouse 292.00 DU 29 140 169 137 76 213 2,336

12 Commercial Center (<10ac) 15.68 TSF 17 11 28 52 56 108 1,334
13 Commercial Shops 69.70 TSF 50 33 83 125 125 250 2,583
14 Hotel 34.00 ROOM 12 7 19 11 10 21 280
25 Church 8.00 TSF 3 3 6 3 2 5 74

SUB-TOTAL 168 362 530 520 380 900 9,577

227. 2 Single Family (1-5du/ac) 118.00 DU 22 66 88 76 44 120 1,168
4 Condominium/Townhouse 786.00 DU 79 377 456 369 204 573 6,288

20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
SUB-TOTAL 296 593 889 505 316 821 8,544

228. 2 Single Family (1-5du/ac) 385.00 DU 73 216 289 246 142 388 3,811
SUB-TOTAL 73 216 289 246 142 388 3,811

229. 1 Single Family (<1du/ac) 74.00 DU 21 50 71 62 27 89 733
2 Single Family (1-5du/ac) 104.00 DU 20 58 78 67 38 105 1,030

SUB-TOTAL 41 108 149 129 65 194 1,763

230. 1 Single Family (<1du/ac) 10.00 DU 3 7 10 8 4 12 99
SUB-TOTAL 3 7 10 8 4 12 99
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231. 2 Single Family (1-5du/ac) 5.00 DU 1 3 4 3 2 5 50
4 Condominium/Townhouse 51.00 DU 5 24 29 24 13 37 408

34 Utilities 29.00 TSF 0 0 0 0 0 0 69
SUB-TOTAL 6 27 33 27 15 42 527

232. 1 Single Family (<1du/ac) 10.00 DU 3 7 10 8 4 12 99
5 Apartment 850.00 DU 68 366 434 349 179 528 5,865

SUB-TOTAL 71 373 444 357 183 540 5,964

234. 11 Commercial Center(10-30a) 100.00 TSF 73 47 120 238 258 496 5,406
31 Business Park 470.24 TSF 564 108 672 141 466 607 4,796

SUB-TOTAL 637 155 792 379 724 1,103 10,202

235. 11 Commercial Center(10-30a) 240.00 TSF 175 113 288 571 619 1,190 12,974
31 Business Park 80.00 TSF 96 18 114 24 79 103 816

SUB-TOTAL 271 131 402 595 698 1,293 13,790

236. 2 Single Family (1-5du/ac) 204.00 DU 39 114 153 131 75 206 2,020
3 Single Family (6-10du/ac) 604.00 DU 115 338 453 387 223 610 5,980

20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
51 Developed Park 5.00 AC 0 0 0 0 0 0 13

SUB-TOTAL 349 602 951 578 366 944 9,101

237. 2 Single Family (1-5du/ac) 225.00 DU 43 126 169 144 83 227 2,228
5 Apartment 570.00 DU 46 245 291 234 120 354 3,933

40 Commercial Office 99.00 TSF 153 19 172 21 128 149 1,144
51 Developed Park 24.40 AC 0 0 0 1 1 2 63

SUB-TOTAL 242 390 632 400 332 732 7,368

238. 2 Single Family (1-5du/ac) 163.00 DU 31 91 122 104 60 164 1,614
3 Single Family (6-10du/ac) 236.00 DU 45 132 177 151 87 238 2,336
4 Condominium/Townhouse 123.00 DU 12 59 71 58 32 90 984

11 Commercial Center(10-30a) 82.00 TSF 60 39 99 195 212 407 4,433
12 Commercial Center (<10ac) 50.00 TSF 55 35 90 166 180 346 4,253
13 Commercial Shops 32.00 TSF 23 15 38 58 58 116 1,186
15 Sit-Down Restaurant 20.00 TSF 96 89 185 130 87 217 2,607
30 Industrial Park 944.00 TSF 519 94 613 123 491 614 5,664
31 Business Park 227.00 TSF 272 52 324 68 225 293 2,315
40 Commercial Office 113.00 TSF 175 21 196 24 146 170 1,306
51 Developed Park 25.90 AC 0 0 0 1 1 2 67

SUB-TOTAL 1,288 627 1,915 1,078 1,579 2,657 26,765

239. 13 Commercial Shops 337.29 TSF 243 162 405 607 607 1,214 12,500
21 High School 500.00 STU 160 70 230 30 45 75 895
30 Industrial Park 387.07 TSF 213 39 252 50 201 251 2,322
40 Commercial Office 262.87 TSF 407 50 457 55 339 394 3,039

SUB-TOTAL 1,023 321 1,344 742 1,192 1,934 18,756

240. 11 Commercial Center(10-30a) 126.00 TSF 92 59 151 300 325 625 6,812
12 Commercial Center (<10ac) 40.00 TSF 44 28 72 133 144 277 3,402
15 Sit-Down Restaurant 9.50 TSF 46 42 88 62 41 103 1,238
16 Fast Food Restaurant 5.50 TSF 140 134 274 96 88 184 2,729

SUB-TOTAL 322 263 585 591 598 1,189 14,181
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241. 21 High School 500.00 STU 160 70 230 30 45 75 895
25 Church 25.00 TSF 10 8 18 9 8 17 233
31 Business Park 1,200.00 TSF 1,440 276 1,716 360 1,188 1,548 12,240
42 Medical Office 28.00 TSF 54 14 68 28 75 103 958

SUB-TOTAL 1,664 368 2,032 427 1,316 1,743 14,326

242. 31 Business Park 253.00 TSF 304 58 362 76 250 326 2,581
40 Commercial Office 115.00 TSF 178 22 200 24 148 172 1,329

SUB-TOTAL 482 80 562 100 398 498 3,910

243. 2 Single Family (1-5du/ac) 211.00 DU 40 118 158 135 78 213 2,089
4 Condominium/Townhouse 426.00 DU 43 204 247 200 111 311 3,408
5 Apartment 390.00 DU 31 168 199 160 82 242 2,691

11 Commercial Center(10-30a) 75.00 TSF 55 35 90 179 194 373 4,055
12 Commercial Center (<10ac) 20.00 TSF 22 14 36 66 72 138 1,701
15 Sit-Down Restaurant 34.00 TSF 164 151 315 222 148 370 4,432
40 Commercial Office 164.00 TSF 254 31 285 34 212 246 1,896

SUB-TOTAL 609 721 1,330 996 897 1,893 20,272

244. 2 Single Family (1-5du/ac) 322.00 DU 61 180 241 206 119 325 3,188
SUB-TOTAL 61 180 241 206 119 325 3,188

245. 2 Single Family (1-5du/ac) 20.00 DU 4 11 15 13 7 20 198
51 Developed Park 13.00 AC 0 0 0 0 1 1 34

SUB-TOTAL 4 11 15 13 8 21 232

246. 32 Manufacturing/Warehouse 120.00 TSF 67 20 87 32 56 88 612
SUB-TOTAL 67 20 87 32 56 88 612

247. 10 Commercial Center (>30ac) 500.00 TSF 235 150 385 820 890 1,710 20,030
SUB-TOTAL 235 150 385 820 890 1,710 20,030

248. 2 Single Family (1-5du/ac) 2.00 DU 0 1 1 1 1 2 20
4 Condominium/Townhouse 4.00 DU 0 2 2 2 1 3 32

30 Industrial Park 1,200.00 TSF 660 120 780 156 624 780 7,200
SUB-TOTAL 660 123 783 159 626 785 7,252

249. 32 Manufacturing/Warehouse 291.68 TSF 163 50 213 79 137 216 1,488
40 Commercial Office 250.00 TSF 388 48 436 53 323 376 2,890

SUB-TOTAL 551 98 649 132 460 592 4,378

250. 4 Condominium/Townhouse 300.00 DU 30 144 174 141 78 219 2,400
5 Apartment 150.00 DU 12 65 77 62 31 93 1,035

10 Commercial Center (>30ac) 390.66 TSF 184 117 301 641 695 1,336 15,650
13 Commercial Shops 58.00 TSF 42 28 70 104 104 208 2,149
41 High-Rise Office 300.00 TSF 411 57 468 75 372 447 3,264

SUB-TOTAL 679 411 1,090 1,023 1,280 2,303 24,498

251. 30 Industrial Park 400.00 TSF 220 40 260 52 208 260 2,400
SUB-TOTAL 220 40 260 52 208 260 2,400

252. 31 Business Park 858.00 TSF 1,030 197 1,227 257 849 1,106 8,752
SUB-TOTAL 1,030 197 1,227 257 849 1,106 8,752

253. 1 Single Family (<1du/ac) 32.00 DU 9 21 30 27 12 39 317
SUB-TOTAL 9 21 30 27 12 39 317
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254. 11 Commercial Center(10-30a) 107.50 TSF 78 51 129 256 277 533 5,811
13 Commercial Shops 8.71 TSF 6 4 10 16 16 32 323

SUB-TOTAL 84 55 139 272 293 565 6,134

255. 1 Single Family (<1du/ac) 20.00 DU 6 13 19 17 7 24 198
SUB-TOTAL 6 13 19 17 7 24 198

256. 2 Single Family (1-5du/ac) 20.00 DU 4 11 15 13 7 20 198
SUB-TOTAL 4 11 15 13 7 20 198

257. 2 Single Family (1-5du/ac) 170.00 DU 32 95 127 109 63 172 1,683
SUB-TOTAL 32 95 127 109 63 172 1,683

258. 2 Single Family (1-5du/ac) 130.00 DU 25 73 98 83 48 131 1,287
25 Church 15.00 TSF 6 5 11 5 5 10 140
32 Manufacturing/Warehouse 125.00 TSF 70 21 91 34 59 93 638
50 Golf Course 400.00 AC 60 24 84 40 80 120 3,184

SUB-TOTAL 161 123 284 162 192 354 5,249

259. 3 Single Family (6-10du/ac) 10.00 DU 2 6 8 6 4 10 99
SUB-TOTAL 2 6 8 6 4 10 99

260. 2 Single Family (1-5du/ac) 402.00 DU 76 225 301 257 149 406 3,980
SUB-TOTAL 76 225 301 257 149 406 3,980

261. 2 Single Family (1-5du/ac) 25.00 DU 5 14 19 16 9 25 247
SUB-TOTAL 5 14 19 16 9 25 247

262. 2 Single Family (1-5du/ac) 596.00 DU 113 334 447 381 221 602 5,900
3 Single Family (6-10du/ac) 194.00 DU 37 109 146 124 72 196 1,921
4 Condominium/Townhouse 100.00 DU 10 48 58 47 26 73 800

20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
SUB-TOTAL 355 641 996 612 387 999 9,709

263. 4 Condominium/Townhouse 200.00 DU 20 96 116 94 52 146 1,600
SUB-TOTAL 20 96 116 94 52 146 1,600

264. 3 Single Family (6-10du/ac) 63.00 DU 12 35 47 40 23 63 624
4 Condominium/Townhouse 186.00 DU 19 89 108 87 48 135 1,488
5 Apartment 78.00 DU 6 34 40 32 16 48 538

SUB-TOTAL 37 158 195 159 87 246 2,650

265. 4 Condominium/Townhouse 320.00 DU 32 154 186 150 83 233 2,560
5 Apartment 350.00 DU 28 151 179 144 74 218 2,415

SUB-TOTAL 60 305 365 294 157 451 4,975

266. 7 Senior (Active) 200.00 DU 16 24 40 32 20 52 742
11 Commercial Center(10-30a) 120.00 TSF 88 56 144 286 310 596 6,487
32 Manufacturing/Warehouse 75.00 TSF 42 13 55 20 35 55 383

SUB-TOTAL 146 93 239 338 365 703 7,612

267. 11 Commercial Center(10-30a) 200.00 TSF 146 94 240 476 516 992 10,812
SUB-TOTAL 146 94 240 476 516 992 10,812
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268. 4 Condominium/Townhouse 180.00 DU 18 86 104 85 47 132 1,440
11 Commercial Center(10-30a) 182.33 TSF 133 86 219 434 470 904 9,857
32 Manufacturing/Warehouse 112.00 TSF 63 19 82 30 53 83 571

SUB-TOTAL 214 191 405 549 570 1,119 11,868

269. 2 Single Family (1-5du/ac) 250.00 DU 48 140 188 160 93 253 2,475
3 Single Family (6-10du/ac) 16.00 DU 3 9 12 10 6 16 158
7 Senior (Active) 25.00 DU 2 3 5 4 3 7 93

20 Elementary/Middle School 500.00 STU 130 100 230 40 45 85 725
51 Developed Park 4.50 AC 0 0 0 0 0 0 12

SUB-TOTAL 183 252 435 214 147 361 3,463

270. 1 Single Family (<1du/ac) 8.00 DU 2 5 7 7 3 10 79
3 Single Family (6-10du/ac) 300.00 DU 57 168 225 192 111 303 2,970
7 Senior (Active) 75.00 DU 6 9 15 12 8 20 278

SUB-TOTAL 65 182 247 211 122 333 3,327

271. 5 Apartment 171.00 DU 14 74 88 70 36 106 1,180
10 Commercial Center (>30ac) 630.00 TSF 296 189 485 1,033 1,121 2,154 25,238

SUB-TOTAL 310 263 573 1,103 1,157 2,260 26,418

272. 2 Single Family (1-5du/ac) 665.00 DU 126 372 498 426 246 672 6,583
3 Single Family (6-10du/ac) 302.00 DU 57 169 226 193 112 305 2,990
4 Condominium/Townhouse 180.00 DU 18 86 104 85 47 132 1,440

12 Commercial Center (<10ac) 8.12 TSF 9 6 15 27 29 56 691
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088

SUB-TOTAL 405 783 1,188 791 502 1,293 12,792

273. 2 Single Family (1-5du/ac) 101.00 DU 19 57 76 65 37 102 1,000
SUB-TOTAL 19 57 76 65 37 102 1,000

274. 2 Single Family (1-5du/ac) 80.00 DU 15 45 60 51 30 81 792
31 Business Park 110.06 TSF 132 25 157 33 109 142 1,123

SUB-TOTAL 147 70 217 84 139 223 1,915

275. 2 Single Family (1-5du/ac) 225.00 DU 43 126 169 144 83 227 2,228
SUB-TOTAL 43 126 169 144 83 227 2,228

276. 3 Single Family (6-10du/ac) 75.00 DU 14 42 56 48 28 76 743
4 Condominium/Townhouse 539.00 DU 54 259 313 253 140 393 4,312

12 Commercial Center (<10ac) 98.01 TSF 107 68 175 325 353 678 8,337
25 Church 7.84 TSF 3 3 6 3 2 5 73

SUB-TOTAL 178 372 550 629 523 1,152 13,465

277. 11 Commercial Center(10-30a) 70.00 TSF 51 33 84 167 181 348 3,784
15 Sit-Down Restaurant 3.00 TSF 14 13 27 20 13 33 391
32 Manufacturing/Warehouse 150.00 TSF 84 26 110 41 71 112 765
40 Commercial Office 10.00 TSF 16 2 18 2 13 15 116
42 Medical Office 100.00 TSF 194 49 243 99 267 366 3,420

SUB-TOTAL 359 123 482 329 545 874 8,476

278. 4 Condominium/Townhouse 757.00 DU 76 363 439 356 197 553 6,056
12 Commercial Center (<10ac) 81.89 TSF 89 57 146 272 295 567 6,966
50 Golf Course 50.00 AC 8 3 11 5 10 15 398

SUB-TOTAL 173 423 596 633 502 1,135 13,420
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279. 6 Mobile Home 313.00 DU 25 100 125 110 66 176 2,160
12 Commercial Center (<10ac) 26.33 TSF 29 18 47 87 95 182 2,240
30 Industrial Park 58.00 TSF 32 6 38 8 30 38 348
40 Commercial Office 0.20 TSF 0 0 0 0 0 0 2

SUB-TOTAL 86 124 210 205 191 396 4,750

280. 31 Business Park 38.18 TSF 46 9 55 11 38 49 389
SUB-TOTAL 46 9 55 11 38 49 389

281. 4 Condominium/Townhouse 150.00 DU 15 72 87 71 39 110 1,200
SUB-TOTAL 15 72 87 71 39 110 1,200

282. 4 Condominium/Townhouse 700.00 DU 70 336 406 329 182 511 5,600
11 Commercial Center(10-30a) 17.90 TSF 13 8 21 43 46 89 968

SUB-TOTAL 83 344 427 372 228 600 6,568

283. 2 Single Family (1-5du/ac) 175.00 DU 33 98 131 112 65 177 1,732
4 Condominium/Townhouse 667.00 DU 67 320 387 313 173 486 5,336

20 Elementary/Middle School 1,200.00 STU 312 240 552 96 108 204 1,740
SUB-TOTAL 412 658 1,070 521 346 867 8,808

284. 2 Single Family (1-5du/ac) 2.00 DU 0 1 1 1 1 2 20
4 Condominium/Townhouse 254.00 DU 25 122 147 119 66 185 2,032

SUB-TOTAL 25 123 148 120 67 187 2,052

285. 2 Single Family (1-5du/ac) 80.00 DU 15 45 60 51 30 81 792
10 Commercial Center (>30ac) 246.99 TSF 116 74 190 405 440 845 9,894
31 Business Park 150.00 TSF 180 35 215 45 149 194 1,530

SUB-TOTAL 311 154 465 501 619 1,120 12,216

286. 2 Single Family (1-5du/ac) 182.00 DU 35 102 137 116 67 183 1,802
SUB-TOTAL 35 102 137 116 67 183 1,802

287. 2 Single Family (1-5du/ac) 35.00 DU 7 20 27 22 13 35 347
4 Condominium/Townhouse 120.00 DU 12 58 70 56 31 87 960

SUB-TOTAL 19 78 97 78 44 122 1,307

288. 3 Single Family (6-10du/ac) 167.00 DU 32 94 126 107 62 169 1,653
21 High School 2,500.00 STU 800 350 1,150 150 225 375 4,475

SUB-TOTAL 832 444 1,276 257 287 544 6,128

289. 2 Single Family (1-5du/ac) 166.00 DU 32 93 125 106 61 167 1,643
5 Apartment 350.00 DU 28 151 179 144 74 218 2,415

31 Business Park 57.17 TSF 69 13 82 17 57 74 583
SUB-TOTAL 129 257 386 267 192 459 4,641

290. 2 Single Family (1-5du/ac) 104.00 DU 20 58 78 67 38 105 1,030
4 Condominium/Townhouse 93.00 DU 9 45 54 44 24 68 744

SUB-TOTAL 29 103 132 111 62 173 1,774

291. 2 Single Family (1-5du/ac) 74.00 DU 14 41 55 47 27 74 733
5 Apartment 350.00 DU 28 151 179 144 74 218 2,415

31 Business Park 181.63 TSF 218 42 260 54 180 234 1,853
SUB-TOTAL 260 234 494 245 281 526 5,001
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292. 2 Single Family (1-5du/ac) 140.00 DU 27 78 105 90 52 142 1,386
SUB-TOTAL 27 78 105 90 52 142 1,386

293. 2 Single Family (1-5du/ac) 180.00 DU 34 101 135 115 67 182 1,782
4 Condominium/Townhouse 452.00 DU 45 217 262 212 118 330 3,616
5 Apartment 232.00 DU 19 100 119 95 49 144 1,601

SUB-TOTAL 98 418 516 422 234 656 6,999

294. 5 Apartment 276.00 DU 22 119 141 113 58 171 1,904
11 Commercial Center(10-30a) 155.00 TSF 113 73 186 369 400 769 8,379
30 Industrial Park 300.00 TSF 165 30 195 39 156 195 1,800

SUB-TOTAL 300 222 522 521 614 1,135 12,083

295. 32 Manufacturing/Warehouse 1,020.58 TSF 572 173 745 276 480 756 5,205
40 Commercial Office 56.00 TSF 87 11 98 12 72 84 647
51 Developed Park 60.00 AC 0 0 0 2 2 4 156

SUB-TOTAL 659 184 843 290 554 844 6,008

296. 12 Commercial Center (<10ac) 20.00 TSF 22 14 36 66 72 138 1,701
SUB-TOTAL 22 14 36 66 72 138 1,701

297. 12 Commercial Center (<10ac) 20.00 TSF 22 14 36 66 72 138 1,701
SUB-TOTAL 22 14 36 66 72 138 1,701

298. 5 Apartment 830.00 DU 66 357 423 340 174 514 5,727
12 Commercial Center (<10ac) 20.00 TSF 22 14 36 66 72 138 1,701

SUB-TOTAL 88 371 459 406 246 652 7,428

299. 11 Commercial Center(10-30a) 184.00 TSF 134 86 220 438 475 913 9,947
SUB-TOTAL 134 86 220 438 475 913 9,947

300. 10 Commercial Center (>30ac) 300.00 TSF 141 90 231 492 534 1,026 12,018
SUB-TOTAL 141 90 231 492 534 1,026 12,018

301. 13 Commercial Shops 49.24 TSF 35 24 59 89 89 178 1,825
19 Car Dealership 86.00 TSF 138 52 190 96 144 240 3,225
43 Post Office 50.00 TSF 209 193 402 275 265 540 5,410

SUB-TOTAL 382 269 651 460 498 958 10,460

302. 12 Commercial Center (<10ac) 30.00 TSF 33 21 54 100 108 208 2,552
19 Car Dealership 100.00 TSF 161 60 221 112 168 280 3,750

SUB-TOTAL 194 81 275 212 276 488 6,302

303. 19 Car Dealership 150.00 TSF 242 90 332 168 252 420 5,625
SUB-TOTAL 242 90 332 168 252 420 5,625

304. 11 Commercial Center(10-30a) 33.00 TSF 24 16 40 79 85 164 1,784
15 Sit-Down Restaurant 15.00 TSF 72 67 139 98 65 163 1,955
19 Car Dealership 83.00 TSF 134 50 184 93 139 232 3,113

SUB-TOTAL 230 133 363 270 289 559 6,852

305. 5 Apartment 76.00 DU 6 33 39 31 16 47 524
11 Commercial Center(10-30a) 197.29 TSF 144 93 237 470 509 979 10,665
15 Sit-Down Restaurant 5.36 TSF 26 24 50 35 23 58 699
32 Manufacturing/Warehouse 100.00 TSF 56 17 73 27 47 74 510

SUB-TOTAL 232 167 399 563 595 1,158 12,398
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306. 4 Condominium/Townhouse 125.00 DU 13 60 73 59 33 92 1,000
5 Apartment 125.00 DU 10 54 64 51 26 77 863

11 Commercial Center(10-30a) 143.90 TSF 105 68 173 342 371 713 7,779
25 Church 36.10 TSF 14 12 26 13 11 24 336
42 Medical Office 50.00 TSF 97 25 122 50 134 184 1,710

SUB-TOTAL 239 219 458 515 575 1,090 11,688

307. 11 Commercial Center(10-30a) 128.00 TSF 93 60 153 305 330 635 6,920
16 Fast Food Restaurant 4.80 TSF 122 117 239 84 77 161 2,381

SUB-TOTAL 215 177 392 389 407 796 9,301

308. 5 Apartment 200.00 DU 16 86 102 82 42 124 1,380
12 Commercial Center (<10ac) 175.11 TSF 191 121 312 581 630 1,211 14,895
32 Manufacturing/Warehouse 45.00 TSF 25 8 33 12 21 33 230

SUB-TOTAL 232 215 447 675 693 1,368 16,505

309. 13 Commercial Shops 3.00 TSF 2 1 3 5 5 10 111
SUB-TOTAL 2 1 3 5 5 10 111

310. 19 Car Dealership 111.00 TSF 179 67 246 124 186 310 4,163
51 Developed Park 17.20 AC 0 0 0 1 1 2 45

SUB-TOTAL 179 67 246 125 187 312 4,208

311. 3 Single Family (6-10du/ac) 132.00 DU 25 74 99 84 49 133 1,307
4 Condominium/Townhouse 63.00 DU 6 30 36 30 16 46 504

SUB-TOTAL 31 104 135 114 65 179 1,811

312. 11 Commercial Center(10-30a) 180.00 TSF 131 85 216 428 464 892 9,731
34 Utilities 84.00 TSF 0 0 0 0 0 0 200

SUB-TOTAL 131 85 216 428 464 892 9,931

313. 4 Condominium/Townhouse 264.00 DU 26 127 153 124 69 193 2,112
SUB-TOTAL 26 127 153 124 69 193 2,112

314. 11 Commercial Center(10-30a) 178.00 TSF 130 84 214 424 459 883 9,623
SUB-TOTAL 130 84 214 424 459 883 9,623

315. 3 Single Family (6-10du/ac) 56.00 DU 11 31 42 36 21 57 554
4 Condominium/Townhouse 168.00 DU 17 81 98 79 44 123 1,344

SUB-TOTAL 28 112 140 115 65 180 1,898

316. 2 Single Family (1-5du/ac) 121.00 DU 23 68 91 77 45 122 1,198
SUB-TOTAL 23 68 91 77 45 122 1,198

317. 20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
51 Developed Park 18.00 AC 0 0 0 1 1 2 47

SUB-TOTAL 195 150 345 61 69 130 1,135

318. 2 Single Family (1-5du/ac) 21.00 DU 4 12 16 13 8 21 208
4 Condominium/Townhouse 252.00 DU 25 121 146 118 66 184 2,016

SUB-TOTAL 29 133 162 131 74 205 2,224
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319. 11 Commercial Center(10-30a) 130.00 TSF 95 61 156 309 335 644 7,028
25 Church 30.00 TSF 12 10 22 11 9 20 279
51 Developed Park 5.00 AC 0 0 0 0 0 0 13

SUB-TOTAL 107 71 178 320 344 664 7,320

320. 2 Single Family (1-5du/ac) 125.00 DU 24 70 94 80 46 126 1,238
SUB-TOTAL 24 70 94 80 46 126 1,238

321. 3 Single Family (6-10du/ac) 155.00 DU 29 87 116 99 57 156 1,535
4 Condominium/Townhouse 66.00 DU 7 32 39 31 17 48 528

SUB-TOTAL 36 119 155 130 74 204 2,063

322. 3 Single Family (6-10du/ac) 87.00 DU 17 49 66 56 32 88 861
SUB-TOTAL 17 49 66 56 32 88 861

323. 3 Single Family (6-10du/ac) 161.00 DU 31 90 121 103 60 163 1,594
4 Condominium/Townhouse 132.00 DU 13 63 76 62 34 96 1,056

SUB-TOTAL 44 153 197 165 94 259 2,650

325. 3 Single Family (6-10du/ac) 205.00 DU 39 115 154 131 76 207 2,029
SUB-TOTAL 39 115 154 131 76 207 2,029

326. 2 Single Family (1-5du/ac) 101.00 DU 19 57 76 65 37 102 1,000
SUB-TOTAL 19 57 76 65 37 102 1,000

327. 2 Single Family (1-5du/ac) 105.00 DU 20 59 79 67 39 106 1,040
SUB-TOTAL 20 59 79 67 39 106 1,040

328. 2 Single Family (1-5du/ac) 110.00 DU 21 62 83 70 41 111 1,089
SUB-TOTAL 21 62 83 70 41 111 1,089

329. 20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
SUB-TOTAL 195 150 345 60 68 128 1,088

330. 2 Single Family (1-5du/ac) 143.00 DU 27 80 107 92 53 145 1,416
SUB-TOTAL 27 80 107 92 53 145 1,416

331. 2 Single Family (1-5du/ac) 167.00 DU 32 94 126 107 62 169 1,653
SUB-TOTAL 32 94 126 107 62 169 1,653

332. 2 Single Family (1-5du/ac) 114.00 DU 22 64 86 73 42 115 1,129
4 Condominium/Townhouse 102.00 DU 10 49 59 48 27 75 816

SUB-TOTAL 32 113 145 121 69 190 1,945

333. 2 Single Family (1-5du/ac) 803.00 DU 153 450 603 514 297 811 7,950
4 Condominium/Townhouse 360.00 DU 36 173 209 169 94 263 2,880

13 Commercial Shops 25.05 TSF 18 12 30 45 45 90 928
20 Elementary/Middle School 1,200.00 STU 312 240 552 96 108 204 1,740

SUB-TOTAL 519 875 1,394 824 544 1,368 13,498

334. 2 Single Family (1-5du/ac) 164.00 DU 31 92 123 105 61 166 1,624
SUB-TOTAL 31 92 123 105 61 166 1,624

335. 2 Single Family (1-5du/ac) 194.00 DU 37 109 146 124 72 196 1,921
SUB-TOTAL 37 109 146 124 72 196 1,921
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336. 2 Single Family (1-5du/ac) 589.00 DU 112 330 442 377 218 595 5,831
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
51 Developed Park 7.30 AC 0 0 0 0 0 0 19

SUB-TOTAL 307 480 787 437 286 723 6,938

337. 2 Single Family (1-5du/ac) 390.00 DU 74 218 292 250 144 394 3,861
SUB-TOTAL 74 218 292 250 144 394 3,861

338. 11 Commercial Center(10-30a) 92.00 TSF 67 43 110 219 237 456 4,974
SUB-TOTAL 67 43 110 219 237 456 4,974

339. 2 Single Family (1-5du/ac) 128.00 DU 24 72 96 82 47 129 1,267
3 Single Family (6-10du/ac) 161.00 DU 31 90 121 103 60 163 1,594

20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
51 Developed Park 7.00 AC 0 0 0 0 0 0 18

SUB-TOTAL 250 312 562 245 175 420 3,967

340. 2 Single Family (1-5du/ac) 270.00 DU 51 151 202 173 100 273 2,673
3 Single Family (6-10du/ac) 124.00 DU 24 69 93 79 46 125 1,228
4 Condominium/Townhouse 264.00 DU 26 127 153 124 69 193 2,112

SUB-TOTAL 101 347 448 376 215 591 6,013

341. 5 Apartment 325.00 DU 26 140 166 133 68 201 2,243
26 Day Care 260.00 STU 112 99 211 104 120 224 1,175

SUB-TOTAL 138 239 377 237 188 425 3,418

342. 4 Condominium/Townhouse 168.00 DU 17 81 98 79 44 123 1,344
SUB-TOTAL 17 81 98 79 44 123 1,344

343. 2 Single Family (1-5du/ac) 90.00 DU 17 50 67 58 33 91 891
3 Single Family (6-10du/ac) 89.00 DU 17 50 67 57 33 90 881
4 Condominium/Townhouse 132.00 DU 13 63 76 62 34 96 1,056

SUB-TOTAL 47 163 210 177 100 277 2,828

344. 2 Single Family (1-5du/ac) 415.00 DU 79 232 311 266 154 420 4,109
11 Commercial Center(10-30a) 40.00 TSF 29 19 48 95 103 198 2,162

SUB-TOTAL 108 251 359 361 257 618 6,271

345. 2 Single Family (1-5du/ac) 81.00 DU 15 45 60 52 30 82 802
SUB-TOTAL 15 45 60 52 30 82 802

346. 2 Single Family (1-5du/ac) 10.00 DU 2 6 8 6 4 10 99
SUB-TOTAL 2 6 8 6 4 10 99

347. 2 Single Family (1-5du/ac) 313.00 DU 59 175 234 200 116 316 3,099
SUB-TOTAL 59 175 234 200 116 316 3,099

348. 2 Single Family (1-5du/ac) 517.00 DU 98 290 388 331 191 522 5,118
SUB-TOTAL 98 290 388 331 191 522 5,118

349. 4 Condominium/Townhouse 388.00 DU 39 186 225 182 101 283 3,104
12 Commercial Center (<10ac) 8.00 TSF 9 6 15 27 29 56 680
26 Day Care 50.00 STU 22 19 41 20 23 43 226

SUB-TOTAL 70 211 281 229 153 382 4,010
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350. 25 Church 200.00 TSF 78 66 144 72 60 132 1,860
SUB-TOTAL 78 66 144 72 60 132 1,860

352. 2 Single Family (1-5du/ac) 592.00 DU 112 332 444 379 219 598 5,861
20 Elementary/Middle School 924.00 STU 240 185 425 74 83 157 1,340
51 Developed Park 9.00 AC 0 0 0 0 0 0 23

SUB-TOTAL 352 517 869 453 302 755 7,224

353. 2 Single Family (1-5du/ac) 259.00 DU 49 145 194 166 96 262 2,564
51 Developed Park 10.00 AC 0 0 0 0 0 0 26

SUB-TOTAL 49 145 194 166 96 262 2,590

355. 2 Single Family (1-5du/ac) 500.00 DU 95 280 375 320 185 505 4,950
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
51 Developed Park 5.00 AC 0 0 0 0 0 0 13

SUB-TOTAL 290 430 720 380 253 633 6,051

356. 2 Single Family (1-5du/ac) 385.00 DU 73 216 289 246 142 388 3,811
12 Commercial Center (<10ac) 60.00 TSF 65 41 106 199 216 415 5,104

SUB-TOTAL 138 257 395 445 358 803 8,915

357. 2 Single Family (1-5du/ac) 90.00 DU 17 50 67 58 33 91 891
SUB-TOTAL 17 50 67 58 33 91 891

358. 2 Single Family (1-5du/ac) 275.00 DU 52 154 206 176 102 278 2,723
4 Condominium/Townhouse 121.00 DU 12 58 70 57 31 88 968

20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
51 Developed Park 19.20 AC 0 0 0 1 1 2 50

SUB-TOTAL 259 362 621 294 202 496 4,829

359. 2 Single Family (1-5du/ac) 570.00 DU 108 319 427 365 211 576 5,643
4 Condominium/Townhouse 192.00 DU 19 92 111 90 50 140 1,536

SUB-TOTAL 127 411 538 455 261 716 7,179

360. 2 Single Family (1-5du/ac) 538.00 DU 102 301 403 344 199 543 5,326
4 Condominium/Townhouse 248.00 DU 25 119 144 117 64 181 1,984

12 Commercial Center (<10ac) 135.00 TSF 147 93 240 448 486 934 11,483
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088

SUB-TOTAL 469 663 1,132 969 817 1,786 19,881

361. 2 Single Family (1-5du/ac) 420.00 DU 80 235 315 269 155 424 4,158
6 Mobile Home 181.00 DU 14 58 72 63 38 101 1,249

25 Church 3.00 TSF 1 1 2 1 1 2 28
SUB-TOTAL 95 294 389 333 194 527 5,435

362. 2 Single Family (1-5du/ac) 173.00 DU 33 97 130 111 64 175 1,713
SUB-TOTAL 33 97 130 111 64 175 1,713

363. 2 Single Family (1-5du/ac) 44.00 DU 8 25 33 28 16 44 436
SUB-TOTAL 8 25 33 28 16 44 436

364. 3 Single Family (6-10du/ac) 199.00 DU 38 111 149 127 74 201 1,970
SUB-TOTAL 38 111 149 127 74 201 1,970
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365. 2 Single Family (1-5du/ac) 201.00 DU 38 113 151 129 74 203 1,990
4 Condominium/Townhouse 102.00 DU 10 49 59 48 27 75 816

12 Commercial Center (<10ac) 11.00 TSF 12 8 20 37 40 77 936
SUB-TOTAL 60 170 230 214 141 355 3,742

366. 2 Single Family (1-5du/ac) 600.00 DU 114 336 450 384 222 606 5,940
SUB-TOTAL 114 336 450 384 222 606 5,940

367. 3 Single Family (6-10du/ac) 437.00 DU 83 245 328 280 162 442 4,326
SUB-TOTAL 83 245 328 280 162 442 4,326

368. 2 Single Family (1-5du/ac) 1,070.00 DU 203 599 802 685 396 1,081 10,593
12 Commercial Center (<10ac) 35.00 TSF 38 24 62 116 126 242 2,977
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
25 Church 56.00 TSF 22 18 40 20 17 37 521
51 Developed Park 7.50 AC 0 0 0 0 0 0 20

SUB-TOTAL 458 791 1,249 881 607 1,488 15,199

369. 2 Single Family (1-5du/ac) 202.00 DU 38 113 151 129 75 204 2,000
SUB-TOTAL 38 113 151 129 75 204 2,000

370. 2 Single Family (1-5du/ac) 1,080.00 DU 205 605 810 691 400 1,091 10,692
21 High School 2,500.00 STU 800 350 1,150 150 225 375 4,475

SUB-TOTAL 1,005 955 1,960 841 625 1,466 15,167

371. 2 Single Family (1-5du/ac) 673.00 DU 128 377 505 431 249 680 6,663
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088

SUB-TOTAL 323 527 850 491 317 808 7,751

372. 2 Single Family (1-5du/ac) 287.00 DU 55 161 216 184 106 290 2,841
4 Condominium/Townhouse 230.00 DU 23 110 133 108 60 168 1,840

11 Commercial Center(10-30a) 80.00 TSF 58 38 96 190 206 396 4,325
SUB-TOTAL 136 309 445 482 372 854 9,006

373. 2 Single Family (1-5du/ac) 236.00 DU 45 132 177 151 87 238 2,336
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
25 Church 23.52 TSF 9 8 17 8 7 15 219

SUB-TOTAL 249 290 539 219 162 381 3,643

374. 2 Single Family (1-5du/ac) 300.00 DU 57 168 225 192 111 303 2,970
5 Apartment 304.00 DU 24 131 155 125 64 189 2,098

11 Commercial Center(10-30a) 150.00 TSF 110 71 181 357 387 744 8,109
51 Developed Park 30.00 AC 0 0 0 1 1 2 78

SUB-TOTAL 191 370 561 675 563 1,238 13,255

375. 12 Commercial Center (<10ac) 40.00 TSF 44 28 72 133 144 277 3,402
16 Fast Food Restaurant 5.00 TSF 127 122 249 87 80 167 2,481

SUB-TOTAL 171 150 321 220 224 444 5,883

377. 13 Commercial Shops 57.50 TSF 41 28 69 104 104 208 2,131
SUB-TOTAL 41 28 69 104 104 208 2,131
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378. 4 Condominium/Townhouse 407.00 DU 41 195 236 191 106 297 3,256
6 Mobile Home 332.00 DU 27 106 133 116 70 186 2,291

13 Commercial Shops 51.00 TSF 37 24 61 92 92 184 1,890
30 Industrial Park 110.00 TSF 61 11 72 14 57 71 660
31 Business Park 56.00 TSF 67 13 80 17 55 72 571

SUB-TOTAL 233 349 582 430 380 810 8,668

380. 2 Single Family (1-5du/ac) 125.00 DU 24 70 94 80 46 126 1,238
5 Apartment 400.00 DU 32 172 204 164 84 248 2,760

SUB-TOTAL 56 242 298 244 130 374 3,998

381. 25 Church 10.00 TSF 4 3 7 4 3 7 93
51 Developed Park 50.00 AC 0 0 0 2 2 4 130

SUB-TOTAL 4 3 7 6 5 11 223

382. 34 Utilities 21.00 TSF 0 0 0 0 0 0 50
51 Developed Park 50.00 AC 0 0 0 2 2 4 130

SUB-TOTAL 0 0 0 2 2 4 180

383. 2 Single Family (1-5du/ac) 266.00 DU 51 149 200 170 98 268 2,633
13 Commercial Shops 8.71 TSF 6 4 10 16 16 32 323

SUB-TOTAL 57 153 210 186 114 300 2,956

384. 2 Single Family (1-5du/ac) 354.00 DU 67 198 265 227 131 358 3,505
SUB-TOTAL 67 198 265 227 131 358 3,505

385. 2 Single Family (1-5du/ac) 75.00 DU 14 42 56 48 28 76 743
SUB-TOTAL 14 42 56 48 28 76 743

387. 2 Single Family (1-5du/ac) 800.00 DU 152 448 600 512 296 808 7,920
4 Condominium/Townhouse 700.00 DU 70 336 406 329 182 511 5,600

SUB-TOTAL 222 784 1,006 841 478 1,319 13,520

388. 2 Single Family (1-5du/ac) 99.00 DU 19 55 74 63 37 100 980
4 Condominium/Townhouse 400.00 DU 40 192 232 188 104 292 3,200

20 Elementary/Middle School 1,600.00 STU 416 320 736 128 144 272 2,320
SUB-TOTAL 475 567 1,042 379 285 664 6,500

389. 2 Single Family (1-5du/ac) 1,110.00 DU 211 622 833 710 411 1,121 10,989
3 Single Family (6-10du/ac) 126.00 DU 24 71 95 81 47 128 1,247

20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
SUB-TOTAL 430 843 1,273 851 526 1,377 13,324

390. 2 Single Family (1-5du/ac) 150.00 DU 29 84 113 96 56 152 1,485
SUB-TOTAL 29 84 113 96 56 152 1,485

391. 13 Commercial Shops 16.33 TSF 12 8 20 29 29 58 605
30 Industrial Park 70.00 TSF 39 7 46 9 36 45 420
32 Manufacturing/Warehouse 376.36 TSF 211 64 275 102 177 279 1,919

SUB-TOTAL 262 79 341 140 242 382 2,944
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392. 2 Single Family (1-5du/ac) 323.00 DU 61 181 242 207 120 327 3,198
6 Mobile Home 434.00 DU 35 139 174 152 91 243 2,995

11 Commercial Center(10-30a) 81.68 TSF 60 38 98 194 211 405 4,416
13 Commercial Shops 20.80 TSF 15 10 25 37 37 74 771
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
32 Manufacturing/Warehouse 500.00 TSF 280 85 365 135 235 370 2,550

SUB-TOTAL 646 603 1,249 785 762 1,547 15,018

393. 3 Single Family (6-10du/ac) 162.00 DU 31 91 122 104 60 164 1,604
4 Condominium/Townhouse 100.00 DU 10 48 58 47 26 73 800

12 Commercial Center (<10ac) 52.27 TSF 57 36 93 174 188 362 4,446
25 Church 73.00 TSF 28 24 52 26 22 48 679

SUB-TOTAL 126 199 325 351 296 647 7,529

394. 2 Single Family (1-5du/ac) 325.00 DU 62 182 244 208 120 328 3,217
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
21 High School 2,500.00 STU 800 350 1,150 150 225 375 4,475
51 Developed Park 3.20 AC 0 0 0 0 0 0 8

SUB-TOTAL 1,057 682 1,739 418 413 831 8,788

395. 5 Apartment 185.00 DU 15 80 95 76 39 115 1,277
11 Commercial Center(10-30a) 165.53 TSF 121 78 199 394 427 821 8,949
20 Elementary/Middle School 1,200.00 STU 312 240 552 96 108 204 1,740

SUB-TOTAL 448 398 846 566 574 1,140 11,966

396. 12 Commercial Center (<10ac) 110.00 TSF 120 76 196 365 396 761 9,357
SUB-TOTAL 120 76 196 365 396 761 9,357

397. 3 Single Family (6-10du/ac) 49.00 DU 9 27 36 31 18 49 485
4 Condominium/Townhouse 512.00 DU 51 246 297 241 133 374 4,096
5 Apartment 67.00 DU 5 29 34 27 14 41 462
6 Mobile Home 500.00 DU 40 160 200 175 105 280 3,450

11 Commercial Center(10-30a) 310.98 TSF 227 146 373 740 802 1,542 16,812
12 Commercial Center (<10ac) 74.00 TSF 81 51 132 246 266 512 6,294
20 Elementary/Middle School 600.00 STU 156 120 276 48 54 102 870
25 Church 23.00 TSF 9 8 17 8 7 15 214

SUB-TOTAL 578 787 1,365 1,516 1,399 2,915 32,683

398. 2 Single Family (1-5du/ac) 1,120.00 DU 213 627 840 717 414 1,131 11,088
4 Condominium/Townhouse 120.00 DU 12 58 70 56 31 87 960

12 Commercial Center (<10ac) 250.00 TSF 273 173 446 830 900 1,730 21,265
13 Commercial Shops 2.68 TSF 2 1 3 5 5 10 99
15 Sit-Down Restaurant 8.45 TSF 41 38 79 55 37 92 1,101
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
24 Library 17.00 TSF 13 5 18 58 63 121 1,445

SUB-TOTAL 749 1,052 1,801 1,781 1,518 3,299 37,046

399. 2 Single Family (1-5du/ac) 800.00 DU 152 448 600 512 296 808 7,920
3 Single Family (6-10du/ac) 80.00 DU 15 45 60 51 30 81 792

20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
25 Church 15.00 TSF 6 5 11 5 5 10 140

SUB-TOTAL 368 648 1,016 628 399 1,027 9,940

400. 2 Single Family (1-5du/ac) 12.00 DU 2 7 9 8 4 12 119
SUB-TOTAL 2 7 9 8 4 12 119
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401. 2 Single Family (1-5du/ac) 835.00 DU 159 468 627 534 309 843 8,267
4 Condominium/Townhouse 482.00 DU 48 231 279 227 125 352 3,856

SUB-TOTAL 207 699 906 761 434 1,195 12,123

402. 2 Single Family (1-5du/ac) 1,129.00 DU 215 632 847 723 418 1,141 11,177
11 Commercial Center(10-30a) 150.00 TSF 110 71 181 357 387 744 8,109
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
51 Developed Park 361.00 AC 0 0 0 11 14 25 939

SUB-TOTAL 520 853 1,373 1,151 887 2,038 21,313

403. 2 Single Family (1-5du/ac) 111.00 DU 21 62 83 71 41 112 1,099
5 Apartment 300.00 DU 24 129 153 123 63 186 2,070

12 Commercial Center (<10ac) 46.00 TSF 50 32 82 153 166 319 3,913
SUB-TOTAL 95 223 318 347 270 617 7,082

404. 2 Single Family (1-5du/ac) 177.00 DU 34 99 133 113 65 178 1,752
SUB-TOTAL 34 99 133 113 65 178 1,752

405. 2 Single Family (1-5du/ac) 296.00 DU 56 166 222 189 110 299 2,930
SUB-TOTAL 56 166 222 189 110 299 2,930

406. 2 Single Family (1-5du/ac) 353.00 DU 67 198 265 226 131 357 3,495
SUB-TOTAL 67 198 265 226 131 357 3,495

407. 2 Single Family (1-5du/ac) 47.00 DU 9 26 35 30 17 47 465
SUB-TOTAL 9 26 35 30 17 47 465

408. 2 Single Family (1-5du/ac) 380.00 DU 72 213 285 243 141 384 3,762
SUB-TOTAL 72 213 285 243 141 384 3,762

409. 2 Single Family (1-5du/ac) 77.00 DU 15 43 58 49 28 77 762
SUB-TOTAL 15 43 58 49 28 77 762

410. 2 Single Family (1-5du/ac) 148.00 DU 28 83 111 95 55 150 1,465
6 Mobile Home 101.00 DU 8 32 40 35 21 56 697

30 Industrial Park 44.00 TSF 24 4 28 6 23 29 264
SUB-TOTAL 60 119 179 136 99 235 2,426

411. 2 Single Family (1-5du/ac) 675.00 DU 128 378 506 432 250 682 6,682
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088

SUB-TOTAL 323 528 851 492 318 810 7,770

412. 1 Single Family (<1du/ac) 120.00 DU 35 80 115 101 43 144 1,188
11 Commercial Center(10-30a) 40.00 TSF 29 19 48 95 103 198 2,162

SUB-TOTAL 64 99 163 196 146 342 3,350

413. 2 Single Family (1-5du/ac) 106.00 DU 20 59 79 68 39 107 1,049
5 Apartment 514.00 DU 41 221 262 211 108 319 3,547
6 Mobile Home 40.00 DU 3 13 16 14 8 22 276

12 Commercial Center (<10ac) 44.60 TSF 49 31 80 148 161 309 3,794
30 Industrial Park 48.54 TSF 27 5 32 6 25 31 291
32 Manufacturing/Warehouse 45.21 TSF 25 8 33 12 21 33 231
40 Commercial Office 36.59 TSF 57 7 64 8 47 55 423

SUB-TOTAL 222 344 566 467 409 876 9,611
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414. 2 Single Family (1-5du/ac) 40.00 DU 8 22 30 26 15 41 396
4 Condominium/Townhouse 1,435.00 DU 144 689 833 674 373 1,047 11,480
5 Apartment 200.00 DU 16 86 102 82 42 124 1,380
6 Mobile Home 250.00 DU 20 80 100 88 53 141 1,725

13 Commercial Shops 175.00 TSF 126 84 210 315 315 630 6,486
SUB-TOTAL 314 961 1,275 1,185 798 1,983 21,467

415. 2 Single Family (1-5du/ac) 75.00 DU 14 42 56 48 28 76 743
11 Commercial Center(10-30a) 63.71 TSF 47 30 77 152 164 316 3,444
32 Manufacturing/Warehouse 27.80 TSF 16 5 21 8 13 21 142

SUB-TOTAL 77 77 154 208 205 413 4,329

416. 2 Single Family (1-5du/ac) 276.00 DU 52 155 207 177 102 279 2,732
4 Condominium/Townhouse 57.00 DU 6 27 33 27 15 42 456
6 Mobile Home 220.00 DU 18 70 88 77 46 123 1,518

13 Commercial Shops 15.00 TSF 11 7 18 27 27 54 556
25 Church 20.00 TSF 8 7 15 7 6 13 186
40 Commercial Office 100.00 TSF 155 19 174 21 129 150 1,156
51 Developed Park 15.00 AC 0 0 0 0 1 1 39

SUB-TOTAL 250 285 535 336 326 662 6,643

417. 2 Single Family (1-5du/ac) 950.00 DU 181 532 713 608 352 960 9,405
4 Condominium/Townhouse 255.00 DU 26 122 148 120 66 186 2,040

12 Commercial Center (<10ac) 10.00 TSF 11 7 18 33 36 69 851
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088
22 College 10,000.00 STU 1,300 100 1,400 700 1,400 2,100 15,400

SUB-TOTAL 1,713 911 2,624 1,521 1,922 3,443 28,784

418. 4 Condominium/Townhouse 474.00 DU 47 228 275 223 123 346 3,792
5 Apartment 755.00 DU 60 325 385 310 159 469 5,210
6 Mobile Home 90.00 DU 7 29 36 32 19 51 621

11 Commercial Center(10-30a) 228.00 TSF 166 107 273 543 588 1,131 12,326
SUB-TOTAL 280 689 969 1,108 889 1,997 21,949

419. 4 Condominium/Townhouse 1,834.00 DU 183 880 1,063 862 477 1,339 14,672
SUB-TOTAL 183 880 1,063 862 477 1,339 14,672

420. 4 Condominium/Townhouse 56.00 DU 6 27 33 26 15 41 448
SUB-TOTAL 6 27 33 26 15 41 448

421. 3 Single Family (6-10du/ac) 250.00 DU 48 140 188 160 93 253 2,475
4 Condominium/Townhouse 1,500.00 DU 150 720 870 705 390 1,095 12,000

11 Commercial Center(10-30a) 400.00 TSF 292 188 480 952 1,032 1,984 21,624
14 Hotel 200.00 ROOM 68 44 112 64 58 122 1,646
40 Commercial Office 600.00 TSF 930 114 1,044 126 774 900 6,936
51 Developed Park 12.00 AC 0 0 0 0 0 0 31

SUB-TOTAL 1,488 1,206 2,694 2,007 2,347 4,354 44,712

422. 2 Single Family (1-5du/ac) 20.00 DU 4 11 15 13 7 20 198
6 Mobile Home 80.00 DU 6 26 32 28 17 45 552

12 Commercial Center (<10ac) 10.00 TSF 11 7 18 33 36 69 851
20 Elementary/Middle School 1,050.00 STU 273 210 483 84 95 179 1,523

SUB-TOTAL 294 254 548 158 155 313 3,124
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423. 2 Single Family (1-5du/ac) 353.00 DU 67 198 265 226 131 357 3,495
3 Single Family (6-10du/ac) 21.00 DU 4 12 16 13 8 21 208
6 Mobile Home 90.00 DU 7 29 36 32 19 51 621

12 Commercial Center (<10ac) 98.01 TSF 107 68 175 325 353 678 8,337
40 Commercial Office 10.89 TSF 17 2 19 2 14 16 126

SUB-TOTAL 202 309 511 598 525 1,123 12,787

424. 2 Single Family (1-5du/ac) 350.00 DU 67 196 263 224 130 354 3,465
SUB-TOTAL 67 196 263 224 130 354 3,465

425. 2 Single Family (1-5du/ac) 114.00 DU 22 64 86 73 42 115 1,129
4 Condominium/Townhouse 80.00 DU 8 38 46 38 21 59 640

51 Developed Park 31.00 AC 0 0 0 1 1 2 81
SUB-TOTAL 30 102 132 112 64 176 1,850

426. 2 Single Family (1-5du/ac) 560.00 DU 106 314 420 358 207 565 5,544
3 Single Family (6-10du/ac) 70.00 DU 13 39 52 45 26 71 693

32 Manufacturing/Warehouse 39.60 TSF 22 7 29 11 19 30 202
SUB-TOTAL 141 360 501 414 252 666 6,439

427. 2 Single Family (1-5du/ac) 249.00 DU 47 139 186 159 92 251 2,465
SUB-TOTAL 47 139 186 159 92 251 2,465

428. 2 Single Family (1-5du/ac) 1,313.00 DU 249 735 984 840 486 1,326 12,999
11 Commercial Center(10-30a) 47.40 TSF 35 22 57 113 122 235 2,562
12 Commercial Center (<10ac) 39.20 TSF 43 27 70 130 141 271 3,334
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088

SUB-TOTAL 522 934 1,456 1,143 817 1,960 19,983

429. 2 Single Family (1-5du/ac) 55.00 DU 10 31 41 35 20 55 545
SUB-TOTAL 10 31 41 35 20 55 545

430. 2 Single Family (1-5du/ac) 2.00 DU 0 1 1 1 1 2 20
SUB-TOTAL 0 1 1 1 1 2 20

431. 2 Single Family (1-5du/ac) 3.00 DU 1 2 3 2 1 3 30
SUB-TOTAL 1 2 3 2 1 3 30

433. 2 Single Family (1-5du/ac) 155.00 DU 29 87 116 99 57 156 1,535
SUB-TOTAL 29 87 116 99 57 156 1,535

434. 2 Single Family (1-5du/ac) 25.00 DU 5 14 19 16 9 25 247
SUB-TOTAL 5 14 19 16 9 25 247

437. 31 Business Park 250.00 TSF 300 58 358 75 248 323 2,550
59 Cemex 12.84 SG 46 48 94 26 29 55 1,284

SUB-TOTAL 346 106 452 101 277 378 3,834

438. 2 Single Family (1-5du/ac) 10.00 DU 2 6 8 6 4 10 99
31 Business Park 250.00 TSF 300 58 358 75 248 323 2,550

SUB-TOTAL 302 64 366 81 252 333 2,649

439. 2 Single Family (1-5du/ac) 175.00 DU 33 98 131 112 65 177 1,732
11 Commercial Center(10-30a) 41.65 TSF 30 20 50 99 107 206 2,252

SUB-TOTAL 63 118 181 211 172 383 3,984
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440. 30 Industrial Park 50.00 TSF 28 5 33 7 26 33 300
SUB-TOTAL 28 5 33 7 26 33 300

441. 2 Single Family (1-5du/ac) 330.00 DU 63 185 248 211 122 333 3,267
6 Mobile Home 160.00 DU 13 51 64 56 34 90 1,104

13 Commercial Shops 30.00 TSF 22 14 36 54 54 108 1,112
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088

SUB-TOTAL 293 400 693 381 278 659 6,571

442. 2 Single Family (1-5du/ac) 112.00 DU 21 63 84 72 41 113 1,109
3 Single Family (6-10du/ac) 216.00 DU 41 121 162 138 80 218 2,138

SUB-TOTAL 62 184 246 210 121 331 3,247

443. 2 Single Family (1-5du/ac) 763.00 DU 145 427 572 488 282 770 7,554
13 Commercial Shops 30.00 TSF 22 14 36 54 54 108 1,112
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088

SUB-TOTAL 362 591 953 602 404 1,006 9,754

444. 4 Condominium/Townhouse 440.00 DU 44 211 255 207 114 321 3,520
11 Commercial Center(10-30a) 200.00 TSF 146 94 240 476 516 992 10,812
25 Church 4.00 TSF 2 1 3 1 1 2 37

SUB-TOTAL 192 306 498 684 631 1,315 14,369

445. 2 Single Family (1-5du/ac) 41.00 DU 8 23 31 26 15 41 406
SUB-TOTAL 8 23 31 26 15 41 406

446. 2 Single Family (1-5du/ac) 20.00 DU 4 11 15 13 7 20 198
SUB-TOTAL 4 11 15 13 7 20 198

447. 2 Single Family (1-5du/ac) 300.00 DU 57 168 225 192 111 303 2,970
50 Golf Course 150.00 AC 23 9 32 15 30 45 1,194

SUB-TOTAL 80 177 257 207 141 348 4,164

448. 2 Single Family (1-5du/ac) 691.00 DU 131 387 518 442 256 698 6,841
SUB-TOTAL 131 387 518 442 256 698 6,841

449. 2 Single Family (1-5du/ac) 20.00 DU 4 11 15 13 7 20 198
SUB-TOTAL 4 11 15 13 7 20 198

450. 2 Single Family (1-5du/ac) 27.00 DU 5 15 20 17 10 27 267
SUB-TOTAL 5 15 20 17 10 27 267

451. 2 Single Family (1-5du/ac) 140.00 DU 27 78 105 90 52 142 1,386
30 Industrial Park 47.00 TSF 26 5 31 6 24 30 282

SUB-TOTAL 53 83 136 96 76 172 1,668

452. 2 Single Family (1-5du/ac) 38.00 DU 7 21 28 24 14 38 376
SUB-TOTAL 7 21 28 24 14 38 376

453. 2 Single Family (1-5du/ac) 1,020.00 DU 194 571 765 653 377 1,030 10,098
13 Commercial Shops 16.00 TSF 12 8 20 29 29 58 593
20 Elementary/Middle School 750.00 STU 195 150 345 60 68 128 1,088

SUB-TOTAL 401 729 1,130 742 474 1,216 11,779
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454. 2 Single Family (1-5du/ac) 650.00 DU 124 364 488 416 241 657 6,435
11 Commercial Center(10-30a) 34.14 TSF 25 16 41 81 88 169 1,846
13 Commercial Shops 6.14 TSF 4 3 7 11 11 22 228
52 Undeveloped Park 745.00 AC 0 0 0 0 0 0 373
57 Agua Dulce Airport 51.09 SG 153 102 255 204 307 511 5,109

SUB-TOTAL 306 485 791 712 647 1,359 13,991

455. 2 Single Family (1-5du/ac) 100.00 DU 19 56 75 64 37 101 990
SUB-TOTAL 19 56 75 64 37 101 990
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In Out Total In Out Total
1. Single Family (<1du/ac) 448.00 DU 129 299 428 376 164 540 4,436
2. Single Family (1-5du/ac) 64,889.00 DU 12,331 36,339 48,670 41,526 24,005 65,531 642,412
3. Single Family (6-10du/ac) 12,638.00 DU 2,405 7,077 9,482 8,085 4,678 12,763 125,116
4. Condominium/Townhouse 50,296.00 DU 5,033 24,142 29,175 23,638 13,082 36,720 402,368
5. Apartment 15,031.00 DU 1,203 6,471 7,674 6,166 3,160 9,326 103,716
6. Mobile Home 3,420.00 DU 272 1,095 1,367 1,199 719 1,918 23,599
7. Senior (Active) 2,352.00 DU 189 281 470 376 237 613 8,725

10. Commercial Center (>30ac) 9,728.62 TSF 4,572 2,918 7,490 15,955 17,317 33,272 389,730
11. Commercial Center(10-30a) 8,933.07 TSF 6,522 4,200 10,722 21,263 23,045 44,308 482,923
12. Commercial Center (<10ac) 2,465.12 TSF 2,690 1,705 4,395 8,184 8,877 17,061 209,685
13. Commercial Shops 2,104.11 TSF 1,513 1,010 2,523 3,790 3,790 7,580 77,980
14. Hotel 2,527.00 ROOM 859 555 1,414 810 733 1,543 20,798
15. Sit-Down Restaurant 289.72 TSF 1,397 1,288 2,685 1,890 1,258 3,148 37,763
16. Fast Food Restaurant 64.42 TSF 1,638 1,573 3,211 1,123 1,033 2,156 31,961
17. Movie Theater 3,600.00 SEAT 0 0 0 180 72 252 6,336
18. Health Club 138.00 TSF 132 88 220 298 199 497 5,520
19. Car Dealership 530.00 TSF 854 319 1,173 593 889 1,482 19,876
20. Elementary/Middle School 51,667.00 STU 13,434 10,334 23,768 4,134 4,674 8,808 74,942
21. High School 18,500.00 STU 5,920 2,590 8,510 1,110 1,665 2,775 33,115
22. College 36,062.00 STU 4,688 361 5,049 2,524 5,049 7,573 55,535
23. Hospital 365.16 TSF 260 95 355 80 255 335 6,134
24. Library 91.40 TSF 69 27 96 311 338 649 7,767
25. Church 997.46 TSF 392 333 725 356 301 657 9,278
26. Day Care 540.00 STU 233 205 438 216 249 465 2,441
30. Industrial Park 36,687.27 TSF 20,179 3,670 23,849 4,769 19,077 23,846 220,124
31. Business Park 7,797.08 TSF 9,358 1,795 11,153 2,337 7,722 10,059 79,530
32. Manufacturing/Warehouse 3,268.69 TSF 1,830 557 2,387 884 1,536 2,420 16,673
34. Utilities 1,032.44 TSF 0 0 0 0 0 0 2,457
35. Regional Post Office 780.00 TSF 156 117 273 117 117 234 3,900
40. Commercial Office 8,483.89 TSF 13,154 1,615 14,769 1,784 10,947 12,731 98,072
41. High-Rise Office 300.00 TSF 411 57 468 75 372 447 3,264
42. Medical Office 730.56 TSF 1,417 358 1,775 724 1,951 2,675 24,985
43. Post Office 50.00 TSF 209 193 402 275 265 540 5,410
50. Golf Course 1,338.00 AC 202 80 282 134 268 402 10,651
51. Developed Park 1,040.20 AC 0 0 0 30 39 69 2,705
52. Undeveloped Park 890.00 AC 0 0 0 0 0 0 446
53. Wayside Honor Ranch 30.00 SG 90 60 150 120 180 300 3,000
54. Six Flags Magic Mtn 240.00 SG 720 480 1,200 960 1,440 2,400 24,000
55. Travel Village 26.20 SG 79 52 131 105 157 262 2,620
57. Agua Dulce Airport 51.09 SG 153 102 255 204 307 511 5,109
58. Landfill 20.00 SG 60 40 100 80 120 200 2,000
59. Cemex 12.84 SG 46 48 94 26 29 55 1,284

114,799 112,529 227,328 156,807 160,316 317,123 3,288,386TOTAL

Land Use Type Units

OVOV Buildout - Land Use and Trip Generation Summary
AM Peak Hour PM Peak Hour

ADT
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One Valley One Vision Valley-Wide Traffic Study

Inbound Outbound Total Inbound Outbound Total
1. Single Family (<1du/ac) DU .29 .67 .96 .84 .36 1.20 9.90
2. Single Family (1-5du/ac) DU .19 .56 .75 .64 .37 1.01 9.90
3. Single Family (6-10du/ac) DU .19 .56 .75 .64 .37 1.01 9.90
4. Condominium/Townhouse DU .10 .48 .58 .47 .26 .73 8.00
5. Apartment DU .08 .43 .51 .41 .21 .62 6.90
6. Mobile Home DU .08 .32 .40 .35 .21 .56 6.90
7. Senior (Active) DU .08 .12 .20 .16 .10 .26 3.71

10. Commercial Center (>30ac) TSF .47 .30 .77 1.64 1.78 3.42 40.06
11. Commercial Center(10-30a) TSF .73 .47 1.20 2.38 2.58 4.96 54.06
12. Commercial Center (<10ac) TSF 1.09 .69 1.78 3.32 3.60 6.92 85.06
13. Commercial Shops TSF .72 .48 1.20 1.80 1.80 3.60 37.06
14. Hotel ROOM .34 .22 .56 .32 .29 .61 8.23
15. Sit-Down Restaurant TSF 4.82 4.45 9.27 6.52 4.34 10.86 130.34
16. Fast Food Restaurant TSF 25.43 24.43 49.86 17.41 16.07 33.48 496.12
17. Movie Theater SEAT .00 .00 .00 .05 .02 .07 1.76
18. Health Club TSF .96 .64 1.60 2.16 1.44 3.60 40.00
19. Car Dealership TSF 1.61 .60 2.21 1.12 1.68 2.80 37.50
20. Elementary/Middle School STU .26 .20 .46 .08 .09 .17 1.45
21. High School STU .32 .14 .46 .06 .09 .15 1.79
22. College STU .13 .01 .14 .07 .14 .21 1.54
23. Hospital TSF .71 .26 .97 .22 .70 .92 16.80
24. Library TSF .76 .30 1.06 3.40 3.69 7.09 84.98
25. Church TSF .39 .33 .72 .36 .30 .66 9.30
26. Day Care STU .43 .38 .81 .40 .46 .86 4.52
30. Industrial Park TSF .55 .10 .65 .13 .52 .65 6.00
31. Business Park TSF 1.20 .23 1.43 .30 .99 1.29 10.20
32. Manufacturing/Warehouse TSF .56 .17 .73 .27 .47 .74 5.10
33. Science/Research TSF 1.03 .21 1.24 .16 .92 1.08 10.20
34. Utilities TSF .00 .00 .00 .00 .00 .00 2.38
35. Regional Post Office TSF .20 .15 .35 .15 .15 .30 5.00
40. Commercial Office TSF 1.55 .19 1.74 .21 1.29 1.50 11.56
41. High-Rise Office TSF 1.37 .19 1.56 .25 1.24 1.49 10.88
42. Medical Office TSF 1.94 .49 2.43 .99 2.67 3.66 34.20
43. Post Office TSF 4.17 3.85 8.02 5.50 5.29 10.79 108.19
50. Golf Course AC .15 .06 .21 .10 .20 .30 7.96
51. Developed Park AC .00 .00 .00 .03 .04 .07 2.60
52. Undeveloped Park AC .00 .00 .00 .00 .00 .00 .50
53. Wayside Honor Ranch SG 3.00 2.00 5.00 4.00 6.00 10.00 100.00
54. Six Flags Magic Mtn SG 3.00 2.00 5.00 4.00 6.00 10.00 100.00
55. Travel Village SG 3.00 2.00 5.00 4.00 6.00 10.00 100.00
56. CHP Office SG 3.00 2.00 5.00 4.00 6.00 10.00 100.00
57. Agua Dulce Airport SG 3.00 2.00 5.00 4.00 6.00 10.00 100.00
58. Landfill SG 3.00 2.00 5.00 4.00 6.00 10.00 100.00
59. Cemex SG 3.60 3.75 7.35 2.00 2.25 4.25 100.00

12.0% 12.9% -- 12.5% 12.2% -- --
--

Peak Hour and ADT Trip Rates
AM Peak Hour PM Peak Hour

ADTZone Land Use Type Units

.60 .35
Peak Hour Reduction Factors
Peak Period to Peak Hour Factors
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One Valley One Vision Valley-Wide Traffic Study

H-W H-S H-O O-W O-O Total H-W H-S H-O O-W O-O Total
1. Single Family (<1du/ac) DU 9.90 .220 .100 .320 .020 .110 .770 .000 .000 .100 .020 .110 .230
2. Single Family (1-5du/ac) DU 9.90 .220 .100 .320 .020 .110 .770 .000 .000 .100 .020 .110 .230
3. Single Family (6-10du/ac) DU 9.90 .220 .100 .320 .020 .110 .770 .000 .000 .100 .020 .110 .230
4. Condominium/Townhouse DU 8.00 .200 .140 .370 .020 .090 .820 .000 .000 .070 .020 .090 .180
5. Apartment DU 6.90 .200 .140 .370 .020 .090 .820 .000 .000 .070 .020 .090 .180
6. Mobile Home DU 6.90 .200 .140 .370 .020 .090 .820 .000 .000 .070 .020 .090 .180
7. Senior (Active) DU 3.71 .050 .220 .410 .020 .100 .800 .000 .000 .080 .020 .100 .200

10. Commercial Center (>30ac) TSF 40.06 .000 .000 .000 .030 .300 .330 .090 .140 .110 .030 .300 .670
11. Commercial Center(10-30a) TSF 54.06 .000 .000 .000 .030 .300 .330 .090 .140 .110 .030 .300 .670
12. Commercial Center (<10ac) TSF 85.06 .000 .000 .000 .030 .340 .370 .060 .110 .090 .030 .340 .630
13. Commercial Shops TSF 37.06 .000 .000 .000 .030 .340 .370 .060 .110 .090 .030 .340 .630
14. Hotel ROOM 8.23 .000 .000 .000 .060 .180 .240 .120 .000 .400 .060 .180 .760
15. Sit-Down Restaurant TSF 130.34 .000 .000 .000 .060 .240 .300 .040 .000 .360 .060 .240 .700
16. Fast Food Restaurant TSF 496.12 .000 .000 .000 .070 .310 .380 .010 .000 .230 .070 .310 .620
17. Movie Theater SEAT 1.76 .000 .000 .000 .000 .310 .310 .080 .000 .300 .000 .310 .690
18. Health Club TSF 40.00 .000 .000 .000 .010 .250 .260 .060 .000 .420 .010 .250 .740
19. Car Dealership TSF 37.50 .000 .000 .000 .030 .250 .280 .080 .210 .150 .030 .250 .720
20. Elementary/Middle School STU 1.45 .000 .000 .000 .000 .030 .030 .100 .000 .840 .000 .030 .970
21. High School STU 1.79 .000 .000 .000 .000 .030 .030 .100 .000 .840 .000 .030 .970
22. College STU 1.54 .000 .000 .000 .000 .230 .230 .060 .000 .480 .000 .230 .770
23. Hospital TSF 16.80 .000 .000 .000 .000 .050 .050 .320 .000 .580 .000 .050 .950
24. Library TSF 84.98 .000 .000 .000 .090 .170 .260 .160 .000 .320 .090 .170 .740
25. Church TSF 9.30 .000 .000 .000 .050 .100 .150 .350 .000 .350 .050 .100 .850
26. Day Care STU 4.52 .000 .000 .000 .000 .030 .030 .100 .000 .840 .000 .030 .970
30. Industrial Park TSF 6.00 .000 .000 .000 .070 .210 .280 .390 .000 .050 .070 .210 .720
31. Business Park TSF 10.20 .000 .000 .000 .070 .210 .280 .390 .000 .050 .070 .210 .720
32. Manufacturing/Warehouse TSF 5.10 .000 .000 .000 .070 .210 .280 .390 .000 .050 .070 .210 .720
33. Science/Research TSF 10.20 .000 .000 .000 .070 .210 .280 .390 .000 .050 .070 .210 .720
34. Utilities TSF 2.38 .000 .000 .000 .090 .170 .260 .190 .000 .290 .090 .170 .740
35. Regional Post Office TSF 5.00 .000 .000 .000 .070 .210 .280 .390 .000 .050 .070 .210 .720
40. Commercial Office TSF 11.56 .000 .000 .000 .110 .180 .290 .270 .000 .150 .110 .180 .710
41. High-Rise Office TSF 10.88 .000 .000 .000 .110 .180 .290 .270 .000 .150 .110 .180 .710
42. Medical Office TSF 34.20 .000 .000 .000 .030 .260 .290 .140 .000 .280 .030 .260 .710
43. Post Office TSF 108.19 .000 .000 .000 .090 .220 .310 .150 .000 .230 .090 .220 .690
50. Golf Course AC 7.96 .000 .000 .000 .000 .270 .270 .080 .000 .380 .000 .270 .730
51. Developed Park AC 2.60 .000 .000 .000 .000 .120 .120 .010 .000 .750 .000 .120 .880
52. Undeveloped Park AC .50 .000 .000 .000 .000 .120 .120 .010 .000 .750 .000 .120 .880
53. Wayside Honor Ranch SG 100.00 .000 .000 .000 .000 .170 .170 .330 .000 .330 .000 .170 .830
54. Six Flags Magic Mtn SG 100.00 .000 .000 .000 .010 .180 .190 .150 .000 .470 .010 .180 .810
55. Travel Village SG 100.00 .000 .000 .000 .010 .250 .260 .060 .000 .420 .010 .250 .740
56. CHP Office SG 100.00 .000 .000 .000 .110 .180 .290 .270 .000 .150 .110 .180 .710
57. Agua Dulce Airport SG 100.00 .000 .000 .000 .040 .180 .220 .160 .000 .400 .040 .180 .780
58. Landfill SG 100.00 .000 .000 .000 .110 .180 .290 .270 .000 .150 .110 .180 .710
59. Cemex SG 100.00 .000 .000 .000 .110 .180 .290 .270 .000 .150 .110 .180 .710

Peak Period to Peak Hour Factors AM .60 PM .35

ADT Trip Rates and P&A Splitting Factors

Land Use Type ADT
Productions

Units
Attractions
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One Valley One Vision Valley-Wide Traffic Study

1 2 3 4 5
1 - Freeway 65 60 55 50 65 2,200 22,500
2 - Major Hwy (6+ Lanes) 40 35 30 45 50 1,000 9,000
3 - Secondary Hwy (4 Lanes) 35 30 25 40 45 850 8,000
4 - Limited Secondary Hwy (2 Lanes) 30 25 20 35 40 750 7,000
5 - Local/Industrial Collector (2-4 Lanes) 25 20 15 30 35 750 7,000
6 - Centroid Connector 15 15 15 15 15 unrestricted unrestricted
7 - Expressway 45 40 35 50 55 1,400 14,000
8 - Freeway Ramp 30 30 30 30 30 1,500 12,000

Note:  Capacities are per lane and are for one direction

Facility Type
One Hour 
Capacity

Off Peak 
Capacity

Network Speed and Capacity Table
Speed by Link Classification

Austin-Foust Associates, Inc. D-5 536002_Appx_D.xls
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FREEWAY D/C CALCULATIONS 
 



One Valley One Vision Valley-Wide Traffic Study

Table E-1:  Freeway D/C Calculations - Existing Lanes

Segment Lanes Capacity Vol D/C Vol D/C Vol D/C Vol D/C Vol D/C Vol D/C
Northbound
I-5 s/o Parker 4M 8,000 1,860 0.23 3,570 0.45 5,140 0.64 8,760 1.10 4,090 0.51 8,770 1.10
I-5 s/o Valencia 4M 8,000 5,430 0.68 6,050 0.76 8,540 1.07 9,730 1.22 7,860 0.98 9,190 1.15
I-5 s/o Calgrove 4M 8,000 5,600 0.70 6,970 0.87 8,710 1.09 10,530 1.32 7,540 0.94 8,700 1.09
SR-14 s/o Aqua Dulce 3M+1H 8,000 1,970 0.25 5,130 0.64 4,260 0.53 11,300 1.41 2,700 0.34 10,590 1.32
SR-14 s/o Sierra Hwy 4M+1H 10,000 2,510 0.25 7,500 0.75 5,020 0.50 15,430 1.54 3,900 0.39 13,580 1.36
SR-14 n/o I-5 5M+1H 12,000 2,950 0.25 8,430 0.70 6,320 0.53 16,250 1.35 5,100 0.43 13,390 1.12
Southbound
I-5 s/o Parker 4M 8,000 2,190 0.27 3,070 0.38 6,950 0.87 7,980 1.00 6,770 0.85 7,640 0.96
I-5 s/o Valencia 4M 8,000 5,310 0.66 6,420 0.80 9,970 1.25 10,320 1.29 8,200 1.03 10,300 1.29
I-5 s/o Calgrove 4M 6,400 6,610 1.03 6,410 1.00 10,430 1.63 10,800 1.69 7,380 1.15 10,480 1.64
SR-14 s/o Aqua Dulce 3M+1H 8,000 5,580 0.70 2,810 0.35 11,970 1.50 5,190 0.65 11,780 1.47 3,350 0.42
SR-14 s/o Sierra Hwy 4M+1H 10,000 7,090 0.71 3,380 0.34 15,330 1.53 7,100 0.71 14,350 1.44 5,150 0.52
SR-14 n/o I-5 5M+1H 12,000 8,350 0.70 4,100 0.34 16,170 1.35 8,490 0.71 13,920 1.16 6,820 0.57

Capacities: Abbreviations:
Mix-Flow Lane (M) 2,000 vphpl (1,600 vphpl for extended uphill grades) Vol = Volume
HOV Lane (H) 2,000 vphpl D/C = Demand/Capacity Ratio
Truck Lane (T) 1,200 vphpl HOV = High Occupancy Vehicle
Auxiliary Lane (A) 1,000 vphpl

Table E-2:  Freeway D/C Calculations - Future Lanes

Segment Lanes Capacity Vol D/C Vol D/C Vol D/C Vol D/C Vol D/C Vol D/C
Northbound
I-5 s/o Parker 4M+1H 10,000 1,860 0.19 3,570 0.36 5,140 0.51 8,760 0.88 4,090 0.41 8,770 0.88
I-5 s/o Valencia 4M+1H 10,000 5,430 0.54 6,050 0.61 8,540 0.85 9,730 0.97 7,860 0.79 9,190 0.92
I-5 s/o Calgrove 4M+1H+1T 11,200 5,600 0.50 6,970 0.62 8,710 0.78 10,530 0.94 7,540 0.67 8,700 0.78
SR-14 s/o Aqua Dulce 3M+2H 10,000 1,970 0.20 5,130 0.51 4,260 0.43 11,300 1.13 2,700 0.27 10,590 1.06
SR-14 s/o Sierra Hwy 4M+2H 12,000 2,510 0.21 7,500 0.63 5,020 0.42 15,430 1.29 3,900 0.33 13,580 1.13
SR-14 n/o I-5 5M+2H 14,000 2,950 0.21 8,430 0.60 6,320 0.45 16,250 1.16 5,100 0.36 13,390 0.96
Southbound
I-5 s/o Parker 4M+1H 10,000 2,190 0.22 3,070 0.31 6,950 0.70 7,980 0.80 6,770 0.68 7,640 0.76
I-5 s/o Valencia 4M+1H 11,000 5,310 0.48 6,420 0.58 9,970 0.91 10,320 0.94 8,200 0.75 10,300 0.94
I-5 s/o Calgrove 4M+1H+2T 12,400 6,610 0.53 6,410 0.52 10,430 0.84 10,800 0.87 7,380 0.60 10,480 0.85
SR-14 s/o Aqua Dulce 3M+2H 10,000 5,580 0.56 2,810 0.28 11,970 1.20 5,190 0.52 11,780 1.18 3,350 0.34
SR-14 s/o Sierra Hwy 4M+2H 12,000 7,090 0.59 3,380 0.28 15,330 1.28 7,100 0.59 14,350 1.20 5,150 0.43
SR-14 n/o I-5 5M+2H 14,000 8,350 0.60 4,100 0.29 16,170 1.16 8,490 0.61 13,920 0.99 6,820 0.49

Capacities: Abbreviations:
Mix-Flow Lane (M) 2,000 vphpl (1,600 vphpl for extended uphill grades) Vol = Volume
HOV Lane (H) 2,000 vphpl D/C = Demand/Capacity Ratio
Truck Lane (T) 1,200 vphpl HOV = High Occupancy Vehicle
Auxiliary Lane (A) 1,000 vphpl

Existing Conditions Current GP Buildout Proposed OVOV Buildout
AM PM AM PM AM PM

Proposed OVOV Buildout
AM PM

Existing Conditions
AM PM

Current GP Buildout
AM PM
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APPENDIX 3.3
Air Quality Emission Calculation



Existing Operational Emissions 

 































































































































Construction Air Emissions 

for Existing General Plan and Area Plan 
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5/26/2009 01:41:00 PM
Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Comm'l.urb924
Project Name: 112-23 Construction Emissions Existing General Plan Commercial

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 137.74 634.00 1,125.32 5,640.28 29.81 5,670.10 1,178.73 27.20 1,205.93
2010 TOTALS (lbs/day mitigated) 137.74 634.00 1,125.32 1,005.16 29.81 1,034.97 210.73 27.20 237.93

2011 TOTALS (lbs/day unmitigated) 131.44 587.90 1,051.02 5,640.28 27.52 5,667.80 1,178.73 25.09 1,203.82
2011 TOTALS (lbs/day mitigated) 131.44 587.90 1,051.02 1,005.16 27.52 1,032.68 210.73 25.09 235.82

2012 TOTALS (lbs/day unmitigated) 125.79 543.25 981.68 5,640.28 25.38 5,665.66 1,178.73 23.11 1,201.84
2012 TOTALS (lbs/day mitigated) 125.79 543.25 981.68 1,005.16 25.38 1,030.53 210.73 23.11 233.84

2013 TOTALS (lbs/day unmitigated) 120.98 500.94 916.12 5,640.28 23.44 5,663.72 1,178.73 21.31 1,200.04
2013 TOTALS (lbs/day mitigated) 120.98 500.94 916.12 1,005.16 23.44 1,028.60 210.73 21.31 232.04

2014 TOTALS (lbs/day unmitigated) 115.94 458.55 857.51 5,640.28 21.60 5,661.88 1,178.73 19.62 1,198.34
2014 TOTALS (lbs/day mitigated) 115.94 458.55 857.51 1,005.16 21.60 1,026.75 210.73 19.62 230.35

2015 TOTALS (lbs/day unmitigated) 110.95 416.73 802.48 5,640.28 19.93 5,660.21 1,178.73 18.09 1,196.81
2015 TOTALS (lbs/day mitigated) 110.95 416.73 802.48 1,005.16 19.93 1,025.09 210.73 18.09 228.81

2016 TOTALS (lbs/day unmitigated) 106.61 379.77 754.35 5,640.28 18.36 5,658.64 1,178.73 16.64 1,195.36
2016 TOTALS (lbs/day mitigated) 106.61 379.77 754.35 1,005.16 18.36 1,023.51 210.73 16.64 227.36

2017 TOTALS (lbs/day unmitigated) 102.78 345.86 708.60 5,640.28 16.82 5,657.11 1,178.73 15.23 1,193.95
2017 TOTALS (lbs/day mitigated) 102.78 345.86 708.60 1,005.16 16.82 1,021.98 210.73 15.23 225.95

2018 TOTALS (lbs/day unmitigated) 98.85 314.91 666.99 5,640.28 15.42 5,655.71 1,178.73 13.93 1,192.66
2018 TOTALS (lbs/day mitigated) 98.85 314.91 666.99 1,005.16 15.42 1,020.58 210.73 13.93 224.66

2019 TOTALS (lbs/day unmitigated) 95.66 287.13 628.30 5,640.28 14.07 5,654.36 1,178.73 12.69 1,191.42
2019 TOTALS (lbs/day mitigated) 95.66 287.13 628.30 1,005.16 14.07 1,019.23 210.73 12.69 223.42
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Comm'l.urb924
Project Name: 112-23 Construction Emissions Existing General Plan Commercial
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2020 TOTALS (lbs/day unmitigated) 92.30 262.08 592.44 5,640.28 12.99 5,653.27 1,178.73 11.69 1,190.41
2020 TOTALS (lbs/day mitigated) 92.30 262.08 592.44 1,005.16 12.99 1,018.14 210.73 11.69 222.41

2021 TOTALS (lbs/day unmitigated) 87.22 239.28 468.97 5,640.28 12.38 5,652.67 1,178.73 11.14 1,189.86
2021 TOTALS (lbs/day mitigated) 87.22 239.28 468.97 1,005.16 12.38 1,017.54 210.73 11.14 221.86

2022 TOTALS (lbs/day unmitigated) 87.22 239.28 468.97 5,640.28 12.38 5,652.67 1,178.73 11.14 1,189.86
2022 TOTALS (lbs/day mitigated) 87.22 239.28 468.97 1,005.16 12.38 1,017.54 210.73 11.14 221.86

2023 TOTALS (lbs/day unmitigated) 87.22 239.28 468.97 5,640.28 12.38 5,652.67 1,178.73 11.14 1,189.86
2023 TOTALS (lbs/day mitigated) 87.22 239.28 468.97 1,005.16 12.38 1,017.54 210.73 11.14 221.86

2024 TOTALS (lbs/day unmitigated) 87.22 239.28 468.97 5,640.28 12.38 5,652.67 1,178.73 11.14 1,189.86
2024 TOTALS (lbs/day mitigated) 87.22 239.28 468.97 1,005.16 12.38 1,017.54 210.73 11.14 221.86

2025 TOTALS (lbs/day unmitigated) 87.22 239.28 468.97 5,640.28 12.38 5,652.67 1,178.73 11.14 1,189.86
2025 TOTALS (lbs/day mitigated) 87.22 239.28 468.97 1,005.16 12.38 1,017.54 210.73 11.14 221.86

2026 TOTALS (lbs/day unmitigated) 84.43 229.71 402.11 5,640.28 12.17 5,652.45 1,178.73 10.94 1,189.67
2026 TOTALS (lbs/day mitigated) 84.43 229.71 402.11 1,005.16 12.17 1,017.33 210.73 10.94 221.67

2027 TOTALS (lbs/day unmitigated) 84.43 229.71 402.11 5,640.28 12.17 5,652.45 1,178.73 10.94 1,189.67
2027 TOTALS (lbs/day mitigated) 84.43 229.71 402.11 1,005.16 12.17 1,017.33 210.73 10.94 221.67

2028 TOTALS (lbs/day unmitigated) 84.43 229.71 402.11 5,640.28 12.17 5,652.45 1,178.73 10.94 1,189.67
2028 TOTALS (lbs/day mitigated) 84.43 229.71 402.11 1,005.16 12.17 1,017.33 210.73 10.94 221.67

2029 TOTALS (lbs/day unmitigated) 84.43 229.71 402.11 5,640.28 12.17 5,652.45 1,178.73 10.94 1,189.67
2029 TOTALS (lbs/day mitigated) 84.43 229.71 402.11 1,005.16 12.17 1,017.33 210.73 10.94 221.67

2030 TOTALS (lbs/day unmitigated) 84.43 229.71 402.11 5,640.28 12.17 5,652.45 1,178.73 10.94 1,189.67
2030 TOTALS (lbs/day mitigated) 84.43 229.71 402.11 1,005.16 12.17 1,017.33 210.73 10.94 221.67
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5/26/2009 01:41:49 PM
Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Comm'l.urb924
Project Name: 112-23 Construction Emissions Existing General Plan Commercial

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 137.74 634.00 1,125.32 5,640.28 29.81 5,670.10 1,178.73 27.20 1,205.93
2010 TOTALS (lbs/day mitigated) 137.74 634.00 1,125.32 1,005.16 29.81 1,034.97 210.73 27.20 237.93

2011 TOTALS (lbs/day unmitigated) 131.44 587.90 1,051.02 5,640.28 27.52 5,667.80 1,178.73 25.09 1,203.82
2011 TOTALS (lbs/day mitigated) 131.44 587.90 1,051.02 1,005.16 27.52 1,032.68 210.73 25.09 235.82

2012 TOTALS (lbs/day unmitigated) 125.79 543.25 981.68 5,640.28 25.38 5,665.66 1,178.73 23.11 1,201.84
2012 TOTALS (lbs/day mitigated) 125.79 543.25 981.68 1,005.16 25.38 1,030.53 210.73 23.11 233.84

2013 TOTALS (lbs/day unmitigated) 120.98 500.94 916.12 5,640.28 23.44 5,663.72 1,178.73 21.31 1,200.04
2013 TOTALS (lbs/day mitigated) 120.98 500.94 916.12 1,005.16 23.44 1,028.60 210.73 21.31 232.04

2014 TOTALS (lbs/day unmitigated) 115.94 458.55 857.51 5,640.28 21.60 5,661.88 1,178.73 19.62 1,198.34
2014 TOTALS (lbs/day mitigated) 115.94 458.55 857.51 1,005.16 21.60 1,026.75 210.73 19.62 230.35

2015 TOTALS (lbs/day unmitigated) 110.95 416.73 802.48 5,640.28 19.93 5,660.21 1,178.73 18.09 1,196.81
2015 TOTALS (lbs/day mitigated) 110.95 416.73 802.48 1,005.16 19.93 1,025.09 210.73 18.09 228.81

2016 TOTALS (lbs/day unmitigated) 106.61 379.77 754.35 5,640.28 18.36 5,658.64 1,178.73 16.64 1,195.36
2016 TOTALS (lbs/day mitigated) 106.61 379.77 754.35 1,005.16 18.36 1,023.51 210.73 16.64 227.36

2017 TOTALS (lbs/day unmitigated) 102.78 345.86 708.60 5,640.28 16.82 5,657.11 1,178.73 15.23 1,193.95
2017 TOTALS (lbs/day mitigated) 102.78 345.86 708.60 1,005.16 16.82 1,021.98 210.73 15.23 225.95

2018 TOTALS (lbs/day unmitigated) 98.85 314.91 666.99 5,640.28 15.42 5,655.71 1,178.73 13.93 1,192.66
2018 TOTALS (lbs/day mitigated) 98.85 314.91 666.99 1,005.16 15.42 1,020.58 210.73 13.93 224.66

2019 TOTALS (lbs/day unmitigated) 95.66 287.13 628.30 5,640.28 14.07 5,654.36 1,178.73 12.69 1,191.42
2019 TOTALS (lbs/day mitigated) 95.66 287.13 628.30 1,005.16 14.07 1,019.23 210.73 12.69 223.42
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Comm'l.urb924
Project Name: 112-23 Construction Emissions Existing General Plan Commercial
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2020 TOTALS (lbs/day unmitigated) 92.30 262.08 592.44 5,640.28 12.99 5,653.27 1,178.73 11.69 1,190.41
2020 TOTALS (lbs/day mitigated) 92.30 262.08 592.44 1,005.16 12.99 1,018.14 210.73 11.69 222.41

2021 TOTALS (lbs/day unmitigated) 87.22 239.28 468.97 5,640.28 12.38 5,652.67 1,178.73 11.14 1,189.86
2021 TOTALS (lbs/day mitigated) 87.22 239.28 468.97 1,005.16 12.38 1,017.54 210.73 11.14 221.86

2022 TOTALS (lbs/day unmitigated) 87.22 239.28 468.97 5,640.28 12.38 5,652.67 1,178.73 11.14 1,189.86
2022 TOTALS (lbs/day mitigated) 87.22 239.28 468.97 1,005.16 12.38 1,017.54 210.73 11.14 221.86

2023 TOTALS (lbs/day unmitigated) 87.22 239.28 468.97 5,640.28 12.38 5,652.67 1,178.73 11.14 1,189.86
2023 TOTALS (lbs/day mitigated) 87.22 239.28 468.97 1,005.16 12.38 1,017.54 210.73 11.14 221.86

2024 TOTALS (lbs/day unmitigated) 87.22 239.28 468.97 5,640.28 12.38 5,652.67 1,178.73 11.14 1,189.86
2024 TOTALS (lbs/day mitigated) 87.22 239.28 468.97 1,005.16 12.38 1,017.54 210.73 11.14 221.86

2025 TOTALS (lbs/day unmitigated) 87.22 239.28 468.97 5,640.28 12.38 5,652.67 1,178.73 11.14 1,189.86
2025 TOTALS (lbs/day mitigated) 87.22 239.28 468.97 1,005.16 12.38 1,017.54 210.73 11.14 221.86

2026 TOTALS (lbs/day unmitigated) 84.43 229.71 402.11 5,640.28 12.17 5,652.45 1,178.73 10.94 1,189.67
2026 TOTALS (lbs/day mitigated) 84.43 229.71 402.11 1,005.16 12.17 1,017.33 210.73 10.94 221.67

2027 TOTALS (lbs/day unmitigated) 84.43 229.71 402.11 5,640.28 12.17 5,652.45 1,178.73 10.94 1,189.67
2027 TOTALS (lbs/day mitigated) 84.43 229.71 402.11 1,005.16 12.17 1,017.33 210.73 10.94 221.67

2028 TOTALS (lbs/day unmitigated) 84.43 229.71 402.11 5,640.28 12.17 5,652.45 1,178.73 10.94 1,189.67
2028 TOTALS (lbs/day mitigated) 84.43 229.71 402.11 1,005.16 12.17 1,017.33 210.73 10.94 221.67

2029 TOTALS (lbs/day unmitigated) 84.43 229.71 402.11 5,640.28 12.17 5,652.45 1,178.73 10.94 1,189.67
2029 TOTALS (lbs/day mitigated) 84.43 229.71 402.11 1,005.16 12.17 1,017.33 210.73 10.94 221.67

2030 TOTALS (lbs/day unmitigated) 84.43 229.71 402.11 5,640.28 12.17 5,652.45 1,178.73 10.94 1,189.67
2030 TOTALS (lbs/day mitigated) 84.43 229.71 402.11 1,005.16 12.17 1,017.33 210.73 10.94 221.67
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5/26/2009 01:45:02 PM
Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Ind'l.urb924
Project Name: 112-23 Construction Emissions Industrial Existing General Plan

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 537.94 3,917.09 5,027.69 14,614.03 167.27 14,781.30 3,056.70 153.00 3,209.69
2010 TOTALS (lbs/day mitigated) 537.94 3,917.09 5,027.69 2,620.68 167.27 2,787.95 552.01 153.00 705.00

2011 TOTALS (lbs/day unmitigated) 505.89 3,549.41 4,669.75 14,614.03 150.54 14,764.57 3,056.70 137.58 3,194.28
2011 TOTALS (lbs/day mitigated) 505.89 3,549.41 4,669.75 2,620.68 150.54 2,771.22 552.01 137.58 689.59

2012 TOTALS (lbs/day unmitigated) 475.11 3,190.40 4,330.51 14,614.03 134.82 14,748.84 3,056.70 123.09 3,179.79
2012 TOTALS (lbs/day mitigated) 475.11 3,190.40 4,330.51 2,620.68 134.82 2,755.50 552.01 123.09 675.10

2013 TOTALS (lbs/day unmitigated) 445.99 2,845.70 4,005.47 14,614.03 119.90 14,733.93 3,056.70 109.31 3,166.00
2013 TOTALS (lbs/day mitigated) 445.99 2,845.70 4,005.47 2,620.68 119.90 2,740.58 552.01 109.31 661.31

2014 TOTALS (lbs/day unmitigated) 417.81 2,521.74 3,710.03 14,614.03 106.92 14,720.95 3,056.70 97.38 3,154.07
2014 TOTALS (lbs/day mitigated) 417.81 2,521.74 3,710.03 2,620.68 106.92 2,727.60 552.01 97.38 649.38

2015 TOTALS (lbs/day unmitigated) 391.25 2,226.45 3,435.48 14,614.03 94.91 14,708.93 3,056.70 86.31 3,143.00
2015 TOTALS (lbs/day mitigated) 391.25 2,226.45 3,435.48 2,620.68 94.91 2,715.59 552.01 86.31 638.31

2016 TOTALS (lbs/day unmitigated) 369.17 1,981.58 3,199.15 14,614.03 85.25 14,699.28 3,056.70 77.42 3,134.11
2016 TOTALS (lbs/day mitigated) 369.17 1,981.58 3,199.15 2,620.68 85.25 2,705.93 552.01 77.42 629.42

2017 TOTALS (lbs/day unmitigated) 349.92 1,774.03 2,981.79 14,614.03 76.77 14,690.79 3,056.70 69.61 3,126.31
2017 TOTALS (lbs/day mitigated) 349.92 1,774.03 2,981.79 2,620.68 76.77 2,697.45 552.01 69.61 621.62

2018 TOTALS (lbs/day unmitigated) 332.37 1,596.95 2,785.06 14,614.03 69.76 14,683.79 3,056.70 63.15 3,119.84
2018 TOTALS (lbs/day mitigated) 332.37 1,596.95 2,785.06 2,620.68 69.76 2,690.45 552.01 63.15 615.15

2019 TOTALS (lbs/day unmitigated) 317.42 1,445.38 2,605.37 14,614.03 63.60 14,677.63 3,056.70 57.48 3,114.18
2019 TOTALS (lbs/day mitigated) 317.42 1,445.38 2,605.37 2,620.68 63.60 2,684.28 552.01 57.48 609.49



5/26/2009 01:45:02 PM
Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Ind'l.urb924
Project Name: 112-23 Construction Emissions Industrial Existing General Plan
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2020 TOTALS (lbs/day unmitigated) 303.47 1,316.00 2,440.46 14,614.03 58.61 14,672.64 3,056.70 52.89 3,109.58
2020 TOTALS (lbs/day mitigated) 303.47 1,316.00 2,440.46 2,620.68 58.61 2,679.29 552.01 52.89 604.89

2021 TOTALS (lbs/day unmitigated) 264.02 982.18 1,851.59 14,614.03 46.94 14,660.96 3,056.70 42.16 3,098.85
2021 TOTALS (lbs/day mitigated) 264.02 982.18 1,851.59 2,620.68 46.94 2,667.62 552.01 42.16 594.16

2022 TOTALS (lbs/day unmitigated) 264.02 982.18 1,851.59 14,614.03 46.94 14,660.96 3,056.70 42.16 3,098.85
2022 TOTALS (lbs/day mitigated) 264.02 982.18 1,851.59 2,620.68 46.94 2,667.62 552.01 42.16 594.16

2023 TOTALS (lbs/day unmitigated) 264.02 982.18 1,851.59 14,614.03 46.94 14,660.96 3,056.70 42.16 3,098.85
2023 TOTALS (lbs/day mitigated) 264.02 982.18 1,851.59 2,620.68 46.94 2,667.62 552.01 42.16 594.16

2024 TOTALS (lbs/day unmitigated) 264.02 982.18 1,851.59 14,614.03 46.94 14,660.96 3,056.70 42.16 3,098.85
2024 TOTALS (lbs/day mitigated) 264.02 982.18 1,851.59 2,620.68 46.94 2,667.62 552.01 42.16 594.16

2025 TOTALS (lbs/day unmitigated) 264.02 982.18 1,851.59 14,614.03 46.94 14,660.96 3,056.70 42.16 3,098.85
2025 TOTALS (lbs/day mitigated) 264.02 982.18 1,851.59 2,620.68 46.94 2,667.62 552.01 42.16 594.16

2026 TOTALS (lbs/day unmitigated) 245.58 858.78 1,545.33 14,614.03 42.86 14,656.89 3,056.70 38.42 3,095.12
2026 TOTALS (lbs/day mitigated) 245.58 858.78 1,545.33 2,620.68 42.86 2,663.54 552.01 38.42 590.43

2027 TOTALS (lbs/day unmitigated) 245.58 858.78 1,545.33 14,614.03 42.86 14,656.89 3,056.70 38.42 3,095.12
2027 TOTALS (lbs/day mitigated) 245.58 858.78 1,545.33 2,620.68 42.86 2,663.54 552.01 38.42 590.43

2028 TOTALS (lbs/day unmitigated) 245.58 858.78 1,545.33 14,614.03 42.86 14,656.89 3,056.70 38.42 3,095.12
2028 TOTALS (lbs/day mitigated) 245.58 858.78 1,545.33 2,620.68 42.86 2,663.54 552.01 38.42 590.43

2029 TOTALS (lbs/day unmitigated) 245.58 858.78 1,545.33 14,614.03 42.86 14,656.89 3,056.70 38.42 3,095.12
2029 TOTALS (lbs/day mitigated) 245.58 858.78 1,545.33 2,620.68 42.86 2,663.54 552.01 38.42 590.43

2030 TOTALS (lbs/day unmitigated) 245.58 858.78 1,545.33 14,614.03 42.86 14,656.89 3,056.70 38.42 3,095.12
2030 TOTALS (lbs/day mitigated) 245.58 858.78 1,545.33 2,620.68 42.86 2,663.54 552.01 38.42 590.43
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5/26/2009 01:45:47 PM
Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Ind'l.urb924
Project Name: 112-23 Construction Emissions Industrial Existing General Plan

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 537.94 3,917.09 5,027.69 14,614.03 167.27 14,781.30 3,056.70 153.00 3,209.69
2010 TOTALS (lbs/day mitigated) 537.94 3,917.09 5,027.69 2,620.68 167.27 2,787.95 552.01 153.00 705.00

2011 TOTALS (lbs/day unmitigated) 505.89 3,549.41 4,669.75 14,614.03 150.54 14,764.57 3,056.70 137.58 3,194.28
2011 TOTALS (lbs/day mitigated) 505.89 3,549.41 4,669.75 2,620.68 150.54 2,771.22 552.01 137.58 689.59

2012 TOTALS (lbs/day unmitigated) 475.11 3,190.40 4,330.51 14,614.03 134.82 14,748.84 3,056.70 123.09 3,179.79
2012 TOTALS (lbs/day mitigated) 475.11 3,190.40 4,330.51 2,620.68 134.82 2,755.50 552.01 123.09 675.10

2013 TOTALS (lbs/day unmitigated) 445.99 2,845.70 4,005.47 14,614.03 119.90 14,733.93 3,056.70 109.31 3,166.00
2013 TOTALS (lbs/day mitigated) 445.99 2,845.70 4,005.47 2,620.68 119.90 2,740.58 552.01 109.31 661.31

2014 TOTALS (lbs/day unmitigated) 417.81 2,521.74 3,710.03 14,614.03 106.92 14,720.95 3,056.70 97.38 3,154.07
2014 TOTALS (lbs/day mitigated) 417.81 2,521.74 3,710.03 2,620.68 106.92 2,727.60 552.01 97.38 649.38

2015 TOTALS (lbs/day unmitigated) 391.25 2,226.45 3,435.48 14,614.03 94.91 14,708.93 3,056.70 86.31 3,143.00
2015 TOTALS (lbs/day mitigated) 391.25 2,226.45 3,435.48 2,620.68 94.91 2,715.59 552.01 86.31 638.31

2016 TOTALS (lbs/day unmitigated) 369.17 1,981.58 3,199.15 14,614.03 85.25 14,699.28 3,056.70 77.42 3,134.11
2016 TOTALS (lbs/day mitigated) 369.17 1,981.58 3,199.15 2,620.68 85.25 2,705.93 552.01 77.42 629.42

2017 TOTALS (lbs/day unmitigated) 349.92 1,774.03 2,981.79 14,614.03 76.77 14,690.79 3,056.70 69.61 3,126.31
2017 TOTALS (lbs/day mitigated) 349.92 1,774.03 2,981.79 2,620.68 76.77 2,697.45 552.01 69.61 621.62

2018 TOTALS (lbs/day unmitigated) 332.37 1,596.95 2,785.06 14,614.03 69.76 14,683.79 3,056.70 63.15 3,119.84
2018 TOTALS (lbs/day mitigated) 332.37 1,596.95 2,785.06 2,620.68 69.76 2,690.45 552.01 63.15 615.15

2019 TOTALS (lbs/day unmitigated) 317.42 1,445.38 2,605.37 14,614.03 63.60 14,677.63 3,056.70 57.48 3,114.18
2019 TOTALS (lbs/day mitigated) 317.42 1,445.38 2,605.37 2,620.68 63.60 2,684.28 552.01 57.48 609.49
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Ind'l.urb924
Project Name: 112-23 Construction Emissions Industrial Existing General Plan
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2020 TOTALS (lbs/day unmitigated) 303.47 1,316.00 2,440.46 14,614.03 58.61 14,672.64 3,056.70 52.89 3,109.58
2020 TOTALS (lbs/day mitigated) 303.47 1,316.00 2,440.46 2,620.68 58.61 2,679.29 552.01 52.89 604.89

2021 TOTALS (lbs/day unmitigated) 264.02 982.18 1,851.59 14,614.03 46.94 14,660.96 3,056.70 42.16 3,098.85
2021 TOTALS (lbs/day mitigated) 264.02 982.18 1,851.59 2,620.68 46.94 2,667.62 552.01 42.16 594.16

2022 TOTALS (lbs/day unmitigated) 264.02 982.18 1,851.59 14,614.03 46.94 14,660.96 3,056.70 42.16 3,098.85
2022 TOTALS (lbs/day mitigated) 264.02 982.18 1,851.59 2,620.68 46.94 2,667.62 552.01 42.16 594.16

2023 TOTALS (lbs/day unmitigated) 264.02 982.18 1,851.59 14,614.03 46.94 14,660.96 3,056.70 42.16 3,098.85
2023 TOTALS (lbs/day mitigated) 264.02 982.18 1,851.59 2,620.68 46.94 2,667.62 552.01 42.16 594.16

2024 TOTALS (lbs/day unmitigated) 264.02 982.18 1,851.59 14,614.03 46.94 14,660.96 3,056.70 42.16 3,098.85
2024 TOTALS (lbs/day mitigated) 264.02 982.18 1,851.59 2,620.68 46.94 2,667.62 552.01 42.16 594.16

2025 TOTALS (lbs/day unmitigated) 264.02 982.18 1,851.59 14,614.03 46.94 14,660.96 3,056.70 42.16 3,098.85
2025 TOTALS (lbs/day mitigated) 264.02 982.18 1,851.59 2,620.68 46.94 2,667.62 552.01 42.16 594.16

2026 TOTALS (lbs/day unmitigated) 245.58 858.78 1,545.33 14,614.03 42.86 14,656.89 3,056.70 38.42 3,095.12
2026 TOTALS (lbs/day mitigated) 245.58 858.78 1,545.33 2,620.68 42.86 2,663.54 552.01 38.42 590.43

2027 TOTALS (lbs/day unmitigated) 245.58 858.78 1,545.33 14,614.03 42.86 14,656.89 3,056.70 38.42 3,095.12
2027 TOTALS (lbs/day mitigated) 245.58 858.78 1,545.33 2,620.68 42.86 2,663.54 552.01 38.42 590.43

2028 TOTALS (lbs/day unmitigated) 245.58 858.78 1,545.33 14,614.03 42.86 14,656.89 3,056.70 38.42 3,095.12
2028 TOTALS (lbs/day mitigated) 245.58 858.78 1,545.33 2,620.68 42.86 2,663.54 552.01 38.42 590.43

2029 TOTALS (lbs/day unmitigated) 245.58 858.78 1,545.33 14,614.03 42.86 14,656.89 3,056.70 38.42 3,095.12
2029 TOTALS (lbs/day mitigated) 245.58 858.78 1,545.33 2,620.68 42.86 2,663.54 552.01 38.42 590.43

2030 TOTALS (lbs/day unmitigated) 245.58 858.78 1,545.33 14,614.03 42.86 14,656.89 3,056.70 38.42 3,095.12
2030 TOTALS (lbs/day mitigated) 245.58 858.78 1,545.33 2,620.68 42.86 2,663.54 552.01 38.42 590.43



SO2
0.45
0.45

0.45
0.45

0.45
0.45

0.45
0.45

0.45
0.45

0.45
0.45

0.45
0.45

0.45
0.45

0.45
0.45

0.45
0.45

5/26/2009 01:49:41 PM
Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Instit'l.urb924
Project Name: 112-23 Construction Emissions Institutional Existing General Plan

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 68.47 375.17 481.47 1,983.55 19.23 2,002.78 414.53 17.61 432.15
2010 TOTALS (lbs/day mitigated) 68.47 375.17 481.47 353.51 19.23 372.74 74.12 17.61 91.73

2011 TOTALS (lbs/day unmitigated) 64.99 349.66 452.01 1,983.55 17.84 2,001.40 414.53 16.34 430.87
2011 TOTALS (lbs/day mitigated) 64.99 349.66 452.01 353.51 17.84 371.36 74.12 16.34 90.45

2012 TOTALS (lbs/day unmitigated) 61.87 324.95 424.69 1,983.55 16.41 1,999.96 414.53 15.01 429.54
2012 TOTALS (lbs/day mitigated) 61.87 324.95 424.69 353.51 16.41 369.92 74.12 15.01 89.13

2013 TOTALS (lbs/day unmitigated) 59.26 301.60 398.87 1,983.55 15.12 1,998.67 414.53 13.82 428.35
2013 TOTALS (lbs/day mitigated) 59.26 301.60 398.87 353.51 15.12 368.63 74.12 13.82 87.94

2014 TOTALS (lbs/day unmitigated) 56.46 277.98 375.94 1,983.55 13.79 1,997.34 414.53 12.59 427.13
2014 TOTALS (lbs/day mitigated) 56.46 277.98 375.94 353.51 13.79 367.30 74.12 12.59 86.71

2015 TOTALS (lbs/day unmitigated) 53.65 253.69 354.33 1,983.55 12.71 1,996.26 414.53 11.60 426.13
2015 TOTALS (lbs/day mitigated) 53.65 253.69 354.33 353.51 12.71 366.22 74.12 11.60 85.72

2016 TOTALS (lbs/day unmitigated) 51.17 231.87 335.56 1,983.55 11.54 1,995.10 414.53 10.53 425.06
2016 TOTALS (lbs/day mitigated) 51.17 231.87 335.56 353.51 11.54 365.05 74.12 10.53 84.65

2017 TOTALS (lbs/day unmitigated) 48.96 211.62 317.71 1,983.55 10.49 1,994.05 414.53 9.57 424.10
2017 TOTALS (lbs/day mitigated) 48.96 211.62 317.71 353.51 10.49 364.01 74.12 9.57 83.68

2018 TOTALS (lbs/day unmitigated) 46.65 192.90 301.63 1,983.55 9.50 1,993.06 414.53 8.65 423.18
2018 TOTALS (lbs/day mitigated) 46.65 192.90 301.63 353.51 9.50 363.01 74.12 8.65 82.77

2019 TOTALS (lbs/day unmitigated) 44.79 176.01 286.65 1,983.55 8.53 1,992.08 414.53 7.75 422.29
2019 TOTALS (lbs/day mitigated) 44.79 176.01 286.65 353.51 8.53 362.04 74.12 7.75 81.87
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Instit'l.urb924
Project Name: 112-23 Construction Emissions Institutional Existing General Plan
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2020 TOTALS (lbs/day unmitigated) 42.84 160.73 272.95 1,983.55 7.80 1,991.36 414.53 7.09 421.62
2020 TOTALS (lbs/day mitigated) 42.84 160.73 272.95 353.51 7.80 361.31 74.12 7.09 81.20

2021 TOTALS (lbs/day unmitigated) 41.03 152.68 228.90 1,983.55 7.59 1,991.14 414.53 6.89 421.42
2021 TOTALS (lbs/day mitigated) 41.03 152.68 228.90 353.51 7.59 361.10 74.12 6.89 81.01

2022 TOTALS (lbs/day unmitigated) 41.03 152.68 228.90 1,983.55 7.59 1,991.14 414.53 6.89 421.42
2022 TOTALS (lbs/day mitigated) 41.03 152.68 228.90 353.51 7.59 361.10 74.12 6.89 81.01

2023 TOTALS (lbs/day unmitigated) 41.03 152.68 228.90 1,983.55 7.59 1,991.14 414.53 6.89 421.42
2023 TOTALS (lbs/day mitigated) 41.03 152.68 228.90 353.51 7.59 361.10 74.12 6.89 81.01

2024 TOTALS (lbs/day unmitigated) 41.03 152.68 228.90 1,983.55 7.59 1,991.14 414.53 6.89 421.42
2024 TOTALS (lbs/day mitigated) 41.03 152.68 228.90 353.51 7.59 361.10 74.12 6.89 81.01

2025 TOTALS (lbs/day unmitigated) 41.03 152.68 228.90 1,983.55 7.59 1,991.14 414.53 6.89 421.42
2025 TOTALS (lbs/day mitigated) 41.03 152.68 228.90 353.51 7.59 361.10 74.12 6.89 81.01

2026 TOTALS (lbs/day unmitigated) 40.03 149.29 205.04 1,983.55 7.52 1,991.07 414.53 6.82 421.36
2026 TOTALS (lbs/day mitigated) 40.03 149.29 205.04 353.51 7.52 361.03 74.12 6.82 80.94

2027 TOTALS (lbs/day unmitigated) 40.03 149.29 205.04 1,983.55 7.52 1,991.07 414.53 6.82 421.36
2027 TOTALS (lbs/day mitigated) 40.03 149.29 205.04 353.51 7.52 361.03 74.12 6.82 80.94

2028 TOTALS (lbs/day unmitigated) 40.03 149.29 205.04 1,983.55 7.52 1,991.07 414.53 6.82 421.36
2028 TOTALS (lbs/day mitigated) 40.03 149.29 205.04 353.51 7.52 361.03 74.12 6.82 80.94

2029 TOTALS (lbs/day unmitigated) 40.03 149.29 205.04 1,983.55 7.52 1,991.07 414.53 6.82 421.36
2029 TOTALS (lbs/day mitigated) 40.03 149.29 205.04 353.51 7.52 361.03 74.12 6.82 80.94

2030 TOTALS (lbs/day unmitigated) 40.03 149.29 205.04 1,983.55 7.52 1,991.07 414.53 6.82 421.36
2030 TOTALS (lbs/day mitigated) 40.03 149.29 205.04 353.51 7.52 361.03 74.12 6.82 80.94
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5/26/2009 01:50:15 PM
Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Instit'l.urb924
Project Name: 112-23 Construction Emissions Institutional Existing General Plan

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 68.47 375.17 481.47 1,983.55 19.23 2,002.78 414.53 17.61 432.15
2010 TOTALS (lbs/day mitigated) 68.47 375.17 481.47 353.51 19.23 372.74 74.12 17.61 91.73

2011 TOTALS (lbs/day unmitigated) 64.99 349.66 452.01 1,983.55 17.84 2,001.40 414.53 16.34 430.87
2011 TOTALS (lbs/day mitigated) 64.99 349.66 452.01 353.51 17.84 371.36 74.12 16.34 90.45

2012 TOTALS (lbs/day unmitigated) 61.87 324.95 424.69 1,983.55 16.41 1,999.96 414.53 15.01 429.54
2012 TOTALS (lbs/day mitigated) 61.87 324.95 424.69 353.51 16.41 369.92 74.12 15.01 89.13

2013 TOTALS (lbs/day unmitigated) 59.26 301.60 398.87 1,983.55 15.12 1,998.67 414.53 13.82 428.35
2013 TOTALS (lbs/day mitigated) 59.26 301.60 398.87 353.51 15.12 368.63 74.12 13.82 87.94

2014 TOTALS (lbs/day unmitigated) 56.46 277.98 375.94 1,983.55 13.79 1,997.34 414.53 12.59 427.13
2014 TOTALS (lbs/day mitigated) 56.46 277.98 375.94 353.51 13.79 367.30 74.12 12.59 86.71

2015 TOTALS (lbs/day unmitigated) 53.65 253.69 354.33 1,983.55 12.71 1,996.26 414.53 11.60 426.13
2015 TOTALS (lbs/day mitigated) 53.65 253.69 354.33 353.51 12.71 366.22 74.12 11.60 85.72

2016 TOTALS (lbs/day unmitigated) 51.17 231.87 335.56 1,983.55 11.54 1,995.10 414.53 10.53 425.06
2016 TOTALS (lbs/day mitigated) 51.17 231.87 335.56 353.51 11.54 365.05 74.12 10.53 84.65

2017 TOTALS (lbs/day unmitigated) 48.96 211.62 317.71 1,983.55 10.49 1,994.05 414.53 9.57 424.10
2017 TOTALS (lbs/day mitigated) 48.96 211.62 317.71 353.51 10.49 364.01 74.12 9.57 83.68

2018 TOTALS (lbs/day unmitigated) 46.65 192.90 301.63 1,983.55 9.50 1,993.06 414.53 8.65 423.18
2018 TOTALS (lbs/day mitigated) 46.65 192.90 301.63 353.51 9.50 363.01 74.12 8.65 82.77

2019 TOTALS (lbs/day unmitigated) 44.79 176.01 286.65 1,983.55 8.53 1,992.08 414.53 7.75 422.29
2019 TOTALS (lbs/day mitigated) 44.79 176.01 286.65 353.51 8.53 362.04 74.12 7.75 81.87

2020 TOTALS (lbs/day unmitigated) 42.84 160.73 272.95 1,983.55 7.80 1,991.36 414.53 7.09 421.62
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Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Instit'l.urb924
Project Name: 112-23 Construction Emissions Institutional Existing General Plan
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2020 TOTALS (lbs/day mitigated) 42.84 160.73 272.95 353.51 7.80 361.31 74.12 7.09 81.20

2021 TOTALS (lbs/day unmitigated) 41.03 152.68 228.90 1,983.55 7.59 1,991.14 414.53 6.89 421.42
2021 TOTALS (lbs/day mitigated) 41.03 152.68 228.90 353.51 7.59 361.10 74.12 6.89 81.01

2022 TOTALS (lbs/day unmitigated) 41.03 152.68 228.90 1,983.55 7.59 1,991.14 414.53 6.89 421.42
2022 TOTALS (lbs/day mitigated) 41.03 152.68 228.90 353.51 7.59 361.10 74.12 6.89 81.01

2023 TOTALS (lbs/day unmitigated) 41.03 152.68 228.90 1,983.55 7.59 1,991.14 414.53 6.89 421.42
2023 TOTALS (lbs/day mitigated) 41.03 152.68 228.90 353.51 7.59 361.10 74.12 6.89 81.01

2024 TOTALS (lbs/day unmitigated) 41.03 152.68 228.90 1,983.55 7.59 1,991.14 414.53 6.89 421.42
2024 TOTALS (lbs/day mitigated) 41.03 152.68 228.90 353.51 7.59 361.10 74.12 6.89 81.01

2025 TOTALS (lbs/day unmitigated) 41.03 152.68 228.90 1,983.55 7.59 1,991.14 414.53 6.89 421.42
2025 TOTALS (lbs/day mitigated) 41.03 152.68 228.90 353.51 7.59 361.10 74.12 6.89 81.01

2026 TOTALS (lbs/day unmitigated) 40.03 149.29 205.04 1,983.55 7.52 1,991.07 414.53 6.82 421.36
2026 TOTALS (lbs/day mitigated) 40.03 149.29 205.04 353.51 7.52 361.03 74.12 6.82 80.94

2027 TOTALS (lbs/day unmitigated) 40.03 149.29 205.04 1,983.55 7.52 1,991.07 414.53 6.82 421.36
2027 TOTALS (lbs/day mitigated) 40.03 149.29 205.04 353.51 7.52 361.03 74.12 6.82 80.94

2028 TOTALS (lbs/day unmitigated) 40.03 149.29 205.04 1,983.55 7.52 1,991.07 414.53 6.82 421.36
2028 TOTALS (lbs/day mitigated) 40.03 149.29 205.04 353.51 7.52 361.03 74.12 6.82 80.94

2029 TOTALS (lbs/day unmitigated) 40.03 149.29 205.04 1,983.55 7.52 1,991.07 414.53 6.82 421.36
2029 TOTALS (lbs/day mitigated) 40.03 149.29 205.04 353.51 7.52 361.03 74.12 6.82 80.94

2030 TOTALS (lbs/day unmitigated) 40.03 149.29 205.04 1,983.55 7.52 1,991.07 414.53 6.82 421.36
2030 TOTALS (lbs/day mitigated) 40.03 149.29 205.04 353.51 7.52 361.03 74.12 6.82 80.94



SO2
0.06
0.06

0.06
0.06

0.06
0.06

0.06
0.06

0.06
0.06

0.06
0.06

0.06
0.06

0.06
0.06

0.06
0.06

0.06
0.06

5/26/2009 01:52:29 PM
Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Non-Res'l.urb924
Project Name: 112-23 Construction Emissions Non Residential Existing General Plan

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 24.06 152.61 124.23 245.07 9.01 254.08 51.22 8.28 59.50
2010 TOTALS (lbs/day mitigated) 24.06 152.61 124.23 43.70 9.01 52.71 9.17 8.28 17.44

2011 TOTALS (lbs/day unmitigated) 22.64 143.18 118.48 245.07 8.50 253.57 51.22 7.80 59.03
2011 TOTALS (lbs/day mitigated) 22.64 143.18 118.48 43.70 8.50 52.20 9.17 7.80 16.97

2012 TOTALS (lbs/day unmitigated) 21.37 134.10 113.26 245.07 7.78 252.86 51.22 7.15 58.37
2012 TOTALS (lbs/day mitigated) 21.37 134.10 113.26 43.70 7.78 51.49 9.17 7.15 16.32

2013 TOTALS (lbs/day unmitigated) 20.18 125.48 108.32 245.07 7.13 252.20 51.22 6.54 57.77
2013 TOTALS (lbs/day mitigated) 20.18 125.48 108.32 43.70 7.13 50.83 9.17 6.54 15.71

2014 TOTALS (lbs/day unmitigated) 18.99 116.71 103.87 245.07 6.42 251.50 51.22 5.90 57.12
2014 TOTALS (lbs/day mitigated) 18.99 116.71 103.87 43.70 6.42 50.13 9.17 5.90 15.06

2015 TOTALS (lbs/day unmitigated) 17.79 107.26 99.68 245.07 5.91 250.98 51.22 5.43 56.65
2015 TOTALS (lbs/day mitigated) 17.79 107.26 99.68 43.70 5.91 49.61 9.17 5.43 14.59

2016 TOTALS (lbs/day unmitigated) 16.72 98.61 96.03 245.07 5.36 250.43 51.22 4.92 56.14
2016 TOTALS (lbs/day mitigated) 16.72 98.61 96.03 43.70 5.36 49.06 9.17 4.92 14.09

2017 TOTALS (lbs/day unmitigated) 15.82 90.55 92.59 245.07 4.83 249.91 51.22 4.43 55.65
2017 TOTALS (lbs/day mitigated) 15.82 90.55 92.59 43.70 4.83 48.54 9.17 4.43 13.60

2018 TOTALS (lbs/day unmitigated) 14.80 83.05 89.49 245.07 4.33 249.40 51.22 3.97 55.19
2018 TOTALS (lbs/day mitigated) 14.80 83.05 89.49 43.70 4.33 48.03 9.17 3.97 13.13

2019 TOTALS (lbs/day unmitigated) 13.90 76.13 86.62 245.07 3.84 248.91 51.22 3.52 54.74
2019 TOTALS (lbs/day mitigated) 13.90 76.13 86.62 43.70 3.84 47.54 9.17 3.52 12.68
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Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Non-Res'l.urb924
Project Name: 112-23 Construction Emissions Non Residential Existing General Plan
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2020 TOTALS (lbs/day unmitigated) 13.12 69.94 84.10 245.07 3.52 248.59 51.22 3.22 54.45
2020 TOTALS (lbs/day mitigated) 13.12 69.94 84.10 43.70 3.52 47.22 9.17 3.22 12.39

2021 TOTALS (lbs/day unmitigated) 12.87 68.90 77.88 245.07 3.49 248.57 51.22 3.20 54.42
2021 TOTALS (lbs/day mitigated) 12.87 68.90 77.88 43.70 3.49 47.20 9.17 3.20 12.37

2022 TOTALS (lbs/day unmitigated) 12.87 68.90 77.88 245.07 3.49 248.57 51.22 3.20 54.42
2022 TOTALS (lbs/day mitigated) 12.87 68.90 77.88 43.70 3.49 47.20 9.17 3.20 12.37

2023 TOTALS (lbs/day unmitigated) 12.87 68.90 77.88 245.07 3.49 248.57 51.22 3.20 54.42
2023 TOTALS (lbs/day mitigated) 12.87 68.90 77.88 43.70 3.49 47.20 9.17 3.20 12.37

2024 TOTALS (lbs/day unmitigated) 12.87 68.90 77.88 245.07 3.49 248.57 51.22 3.20 54.42
2024 TOTALS (lbs/day mitigated) 12.87 68.90 77.88 43.70 3.49 47.20 9.17 3.20 12.37

2025 TOTALS (lbs/day unmitigated) 12.87 68.90 77.88 245.07 3.49 248.57 51.22 3.20 54.42
2025 TOTALS (lbs/day mitigated) 12.87 68.90 77.88 43.70 3.49 47.20 9.17 3.20 12.37

2026 TOTALS (lbs/day unmitigated) 12.74 68.46 74.51 245.07 3.48 248.56 51.22 3.19 54.41
2026 TOTALS (lbs/day mitigated) 12.74 68.46 74.51 43.70 3.48 47.19 9.17 3.19 12.36

2027 TOTALS (lbs/day unmitigated) 12.74 68.46 74.51 245.07 3.48 248.56 51.22 3.19 54.41
2027 TOTALS (lbs/day mitigated) 12.74 68.46 74.51 43.70 3.48 47.19 9.17 3.19 12.36

2028 TOTALS (lbs/day unmitigated) 12.74 68.46 74.51 245.07 3.48 248.56 51.22 3.19 54.41
2028 TOTALS (lbs/day mitigated) 12.74 68.46 74.51 43.70 3.48 47.19 9.17 3.19 12.36

2029 TOTALS (lbs/day unmitigated) 12.74 68.46 74.51 245.07 3.48 248.56 51.22 3.19 54.41
2029 TOTALS (lbs/day mitigated) 12.74 68.46 74.51 43.70 3.48 47.19 9.17 3.19 12.36

2030 TOTALS (lbs/day unmitigated) 12.74 68.46 74.51 245.07 3.48 248.56 51.22 3.19 54.41
2030 TOTALS (lbs/day mitigated) 12.74 68.46 74.51 43.70 3.48 47.19 9.17 3.19 12.36
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5/26/2009 01:53:14 PM
Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Non-Res'l.urb924
Project Name: 112-23 Construction Emissions Non Residential Existing General Plan

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 24.06 152.61 124.23 245.07 9.01 254.08 51.22 8.28 59.50
2010 TOTALS (lbs/day mitigated) 24.06 152.61 124.23 43.70 9.01 52.71 9.17 8.28 17.44

2011 TOTALS (lbs/day unmitigated) 22.64 143.18 118.48 245.07 8.50 253.57 51.22 7.80 59.03
2011 TOTALS (lbs/day mitigated) 22.64 143.18 118.48 43.70 8.50 52.20 9.17 7.80 16.97

2012 TOTALS (lbs/day unmitigated) 21.37 134.10 113.26 245.07 7.78 252.86 51.22 7.15 58.37
2012 TOTALS (lbs/day mitigated) 21.37 134.10 113.26 43.70 7.78 51.49 9.17 7.15 16.32

2013 TOTALS (lbs/day unmitigated) 20.18 125.48 108.32 245.07 7.13 252.20 51.22 6.54 57.77
2013 TOTALS (lbs/day mitigated) 20.18 125.48 108.32 43.70 7.13 50.83 9.17 6.54 15.71

2014 TOTALS (lbs/day unmitigated) 18.99 116.71 103.87 245.07 6.42 251.50 51.22 5.90 57.12
2014 TOTALS (lbs/day mitigated) 18.99 116.71 103.87 43.70 6.42 50.13 9.17 5.90 15.06

2015 TOTALS (lbs/day unmitigated) 17.79 107.26 99.68 245.07 5.91 250.98 51.22 5.43 56.65
2015 TOTALS (lbs/day mitigated) 17.79 107.26 99.68 43.70 5.91 49.61 9.17 5.43 14.59

2016 TOTALS (lbs/day unmitigated) 16.72 98.61 96.03 245.07 5.36 250.43 51.22 4.92 56.14
2016 TOTALS (lbs/day mitigated) 16.72 98.61 96.03 43.70 5.36 49.06 9.17 4.92 14.09

2017 TOTALS (lbs/day unmitigated) 15.82 90.55 92.59 245.07 4.83 249.91 51.22 4.43 55.65
2017 TOTALS (lbs/day mitigated) 15.82 90.55 92.59 43.70 4.83 48.54 9.17 4.43 13.60

2018 TOTALS (lbs/day unmitigated) 14.80 83.05 89.49 245.07 4.33 249.40 51.22 3.97 55.19
2018 TOTALS (lbs/day mitigated) 14.80 83.05 89.49 43.70 4.33 48.03 9.17 3.97 13.13

2019 TOTALS (lbs/day unmitigated) 13.90 76.13 86.62 245.07 3.84 248.91 51.22 3.52 54.74
2019 TOTALS (lbs/day mitigated) 13.90 76.13 86.62 43.70 3.84 47.54 9.17 3.52 12.68



5/26/2009 01:53:14 PM
Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Non-Res'l.urb924
Project Name: 112-23 Construction Emissions Non Residential Existing General Plan
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2020 TOTALS (lbs/day unmitigated) 13.12 69.94 84.10 245.07 3.52 248.59 51.22 3.22 54.45
2020 TOTALS (lbs/day mitigated) 13.12 69.94 84.10 43.70 3.52 47.22 9.17 3.22 12.39

2021 TOTALS (lbs/day unmitigated) 12.87 68.90 77.88 245.07 3.49 248.57 51.22 3.20 54.42
2021 TOTALS (lbs/day mitigated) 12.87 68.90 77.88 43.70 3.49 47.20 9.17 3.20 12.37

2022 TOTALS (lbs/day unmitigated) 12.87 68.90 77.88 245.07 3.49 248.57 51.22 3.20 54.42
2022 TOTALS (lbs/day mitigated) 12.87 68.90 77.88 43.70 3.49 47.20 9.17 3.20 12.37

2023 TOTALS (lbs/day unmitigated) 12.87 68.90 77.88 245.07 3.49 248.57 51.22 3.20 54.42
2023 TOTALS (lbs/day mitigated) 12.87 68.90 77.88 43.70 3.49 47.20 9.17 3.20 12.37

2024 TOTALS (lbs/day unmitigated) 12.87 68.90 77.88 245.07 3.49 248.57 51.22 3.20 54.42
2024 TOTALS (lbs/day mitigated) 12.87 68.90 77.88 43.70 3.49 47.20 9.17 3.20 12.37

2025 TOTALS (lbs/day unmitigated) 12.87 68.90 77.88 245.07 3.49 248.57 51.22 3.20 54.42
2025 TOTALS (lbs/day mitigated) 12.87 68.90 77.88 43.70 3.49 47.20 9.17 3.20 12.37

2026 TOTALS (lbs/day unmitigated) 12.74 68.46 74.51 245.07 3.48 248.56 51.22 3.19 54.41
2026 TOTALS (lbs/day mitigated) 12.74 68.46 74.51 43.70 3.48 47.19 9.17 3.19 12.36

2027 TOTALS (lbs/day unmitigated) 12.74 68.46 74.51 245.07 3.48 248.56 51.22 3.19 54.41
2027 TOTALS (lbs/day mitigated) 12.74 68.46 74.51 43.70 3.48 47.19 9.17 3.19 12.36

2028 TOTALS (lbs/day unmitigated) 12.74 68.46 74.51 245.07 3.48 248.56 51.22 3.19 54.41
2028 TOTALS (lbs/day mitigated) 12.74 68.46 74.51 43.70 3.48 47.19 9.17 3.19 12.36

2029 TOTALS (lbs/day unmitigated) 12.74 68.46 74.51 245.07 3.48 248.56 51.22 3.19 54.41
2029 TOTALS (lbs/day mitigated) 12.74 68.46 74.51 43.70 3.48 47.19 9.17 3.19 12.36

2030 TOTALS (lbs/day unmitigated) 12.74 68.46 74.51 245.07 3.48 248.56 51.22 3.19 54.41
2030 TOTALS (lbs/day mitigated) 12.74 68.46 74.51 43.70 3.48 47.19 9.17 3.19 12.36
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5/26/2009 02:01:41 PM
Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Office.urb924
Project Name: 112-23 Construction Emissions Office Existing General Plan

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 18.04 115.24 86.12 128.16 6.96 135.12 26.79 6.40 33.18
2010 TOTALS (lbs/day mitigated) 18.04 115.24 86.12 22.87 6.96 29.82 4.80 6.40 11.19

2011 TOTALS (lbs/day unmitigated) 16.95 108.11 82.54 128.16 6.57 134.73 26.79 6.04 32.83
2011 TOTALS (lbs/day mitigated) 16.95 108.11 82.54 22.87 6.57 29.44 4.80 6.04 10.84

2012 TOTALS (lbs/day unmitigated) 15.97 101.25 79.32 128.16 6.02 134.18 26.79 5.53 32.32
2012 TOTALS (lbs/day mitigated) 15.97 101.25 79.32 22.87 6.02 28.89 4.80 5.53 10.33

2013 TOTALS (lbs/day unmitigated) 15.02 94.73 76.30 128.16 5.51 133.67 26.79 5.07 31.85
2013 TOTALS (lbs/day mitigated) 15.02 94.73 76.30 22.87 5.51 28.38 4.80 5.07 9.86

2014 TOTALS (lbs/day unmitigated) 14.10 88.10 73.54 128.16 4.96 133.12 26.79 4.56 31.35
2014 TOTALS (lbs/day mitigated) 14.10 88.10 73.54 22.87 4.96 27.83 4.80 4.56 9.36

2015 TOTALS (lbs/day unmitigated) 13.16 80.88 70.98 128.16 4.57 132.73 26.79 4.20 30.99
2015 TOTALS (lbs/day mitigated) 13.16 80.88 70.98 22.87 4.57 27.44 4.80 4.20 9.00

2016 TOTALS (lbs/day unmitigated) 12.34 74.24 68.76 128.16 4.12 132.28 26.79 3.79 30.57
2016 TOTALS (lbs/day mitigated) 12.34 74.24 68.76 22.87 4.12 26.99 4.80 3.79 8.59

2017 TOTALS (lbs/day unmitigated) 11.62 68.05 66.67 128.16 3.71 131.87 26.79 3.41 30.20
2017 TOTALS (lbs/day mitigated) 11.62 68.05 66.67 22.87 3.71 26.58 4.80 3.41 8.21

2018 TOTALS (lbs/day unmitigated) 10.83 62.31 64.79 128.16 3.32 131.48 26.79 3.05 29.84
2018 TOTALS (lbs/day mitigated) 10.83 62.31 64.79 22.87 3.32 26.19 4.80 3.05 7.85

2019 TOTALS (lbs/day unmitigated) 10.13 57.01 63.04 128.16 2.95 131.11 26.79 2.71 29.49
2019 TOTALS (lbs/day mitigated) 10.13 57.01 63.04 22.87 2.95 25.82 4.80 2.71 7.51
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Office.urb924
Project Name: 112-23 Construction Emissions Office Existing General Plan
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2020 TOTALS (lbs/day unmitigated) 9.51 52.29 61.52 128.16 2.68 130.84 26.79 2.46 29.25
2020 TOTALS (lbs/day mitigated) 9.51 52.29 61.52 22.87 2.68 25.55 4.80 2.46 7.26

2021 TOTALS (lbs/day unmitigated) 9.36 51.73 57.90 128.16 2.67 130.82 26.79 2.45 29.23
2021 TOTALS (lbs/day mitigated) 9.36 51.73 57.90 22.87 2.67 25.53 4.80 2.45 7.24

2022 TOTALS (lbs/day unmitigated) 9.36 51.73 57.90 128.16 2.67 130.82 26.79 2.45 29.23
2022 TOTALS (lbs/day mitigated) 9.36 51.73 57.90 22.87 2.67 25.53 4.80 2.45 7.24

2023 TOTALS (lbs/day unmitigated) 9.36 51.73 57.90 128.16 2.67 130.82 26.79 2.45 29.23
2023 TOTALS (lbs/day mitigated) 9.36 51.73 57.90 22.87 2.67 25.53 4.80 2.45 7.24

2024 TOTALS (lbs/day unmitigated) 9.36 51.73 57.90 128.16 2.67 130.82 26.79 2.45 29.23
2024 TOTALS (lbs/day mitigated) 9.36 51.73 57.90 22.87 2.67 25.53 4.80 2.45 7.24

2025 TOTALS (lbs/day unmitigated) 9.36 51.73 57.90 128.16 2.67 130.82 26.79 2.45 29.23
2025 TOTALS (lbs/day mitigated) 9.36 51.73 57.90 22.87 2.67 25.53 4.80 2.45 7.24

2026 TOTALS (lbs/day unmitigated) 9.29 51.48 55.94 128.16 2.66 130.82 26.79 2.44 29.23
2026 TOTALS (lbs/day mitigated) 9.29 51.48 55.94 22.87 2.66 25.53 4.80 2.44 7.24

2027 TOTALS (lbs/day unmitigated) 9.29 51.48 55.94 128.16 2.66 130.82 26.79 2.44 29.23
2027 TOTALS (lbs/day mitigated) 9.29 51.48 55.94 22.87 2.66 25.53 4.80 2.44 7.24

2028 TOTALS (lbs/day unmitigated) 9.29 51.48 55.94 128.16 2.66 130.82 26.79 2.44 29.23
2028 TOTALS (lbs/day mitigated) 9.29 51.48 55.94 22.87 2.66 25.53 4.80 2.44 7.24

2029 TOTALS (lbs/day unmitigated) 9.29 51.48 55.94 128.16 2.66 130.82 26.79 2.44 29.23
2029 TOTALS (lbs/day mitigated) 9.29 51.48 55.94 22.87 2.66 25.53 4.80 2.44 7.24

2030 TOTALS (lbs/day unmitigated) 9.29 51.48 55.94 128.16 2.66 130.82 26.79 2.44 29.23
2030 TOTALS (lbs/day mitigated) 9.29 51.48 55.94 22.87 2.66 25.53 4.80 2.44 7.24
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5/26/2009 02:02:56 PM
Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Office.urb924
Project Name: 112-23 Construction Emissions Office Existing General Plan

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 18.04 115.24 86.12 128.16 6.96 135.12 26.79 6.40 33.18
2010 TOTALS (lbs/day mitigated) 18.04 115.24 86.12 22.87 6.96 29.82 4.80 6.40 11.19

2011 TOTALS (lbs/day unmitigated) 16.95 108.11 82.54 128.16 6.57 134.73 26.79 6.04 32.83
2011 TOTALS (lbs/day mitigated) 16.95 108.11 82.54 22.87 6.57 29.44 4.80 6.04 10.84

2012 TOTALS (lbs/day unmitigated) 15.97 101.25 79.32 128.16 6.02 134.18 26.79 5.53 32.32
2012 TOTALS (lbs/day mitigated) 15.97 101.25 79.32 22.87 6.02 28.89 4.80 5.53 10.33

2013 TOTALS (lbs/day unmitigated) 15.02 94.73 76.30 128.16 5.51 133.67 26.79 5.07 31.85
2013 TOTALS (lbs/day mitigated) 15.02 94.73 76.30 22.87 5.51 28.38 4.80 5.07 9.86

2014 TOTALS (lbs/day unmitigated) 14.10 88.10 73.54 128.16 4.96 133.12 26.79 4.56 31.35
2014 TOTALS (lbs/day mitigated) 14.10 88.10 73.54 22.87 4.96 27.83 4.80 4.56 9.36

2015 TOTALS (lbs/day unmitigated) 13.16 80.88 70.98 128.16 4.57 132.73 26.79 4.20 30.99
2015 TOTALS (lbs/day mitigated) 13.16 80.88 70.98 22.87 4.57 27.44 4.80 4.20 9.00

2016 TOTALS (lbs/day unmitigated) 12.34 74.24 68.76 128.16 4.12 132.28 26.79 3.79 30.57
2016 TOTALS (lbs/day mitigated) 12.34 74.24 68.76 22.87 4.12 26.99 4.80 3.79 8.59

2017 TOTALS (lbs/day unmitigated) 11.62 68.05 66.67 128.16 3.71 131.87 26.79 3.41 30.20
2017 TOTALS (lbs/day mitigated) 11.62 68.05 66.67 22.87 3.71 26.58 4.80 3.41 8.21

2018 TOTALS (lbs/day unmitigated) 10.83 62.31 64.79 128.16 3.32 131.48 26.79 3.05 29.84
2018 TOTALS (lbs/day mitigated) 10.83 62.31 64.79 22.87 3.32 26.19 4.80 3.05 7.85

2019 TOTALS (lbs/day unmitigated) 10.13 57.01 63.04 128.16 2.95 131.11 26.79 2.71 29.49
2019 TOTALS (lbs/day mitigated) 10.13 57.01 63.04 22.87 2.95 25.82 4.80 2.71 7.51



5/26/2009 02:02:56 PM
Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Office.urb924
Project Name: 112-23 Construction Emissions Office Existing General Plan
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2020 TOTALS (lbs/day unmitigated) 9.51 52.29 61.52 128.16 2.68 130.84 26.79 2.46 29.25
2020 TOTALS (lbs/day mitigated) 9.51 52.29 61.52 22.87 2.68 25.55 4.80 2.46 7.26

2021 TOTALS (lbs/day unmitigated) 9.36 51.73 57.90 128.16 2.67 130.82 26.79 2.45 29.23
2021 TOTALS (lbs/day mitigated) 9.36 51.73 57.90 22.87 2.67 25.53 4.80 2.45 7.24

2022 TOTALS (lbs/day unmitigated) 9.36 51.73 57.90 128.16 2.67 130.82 26.79 2.45 29.23
2022 TOTALS (lbs/day mitigated) 9.36 51.73 57.90 22.87 2.67 25.53 4.80 2.45 7.24

2023 TOTALS (lbs/day unmitigated) 9.36 51.73 57.90 128.16 2.67 130.82 26.79 2.45 29.23
2023 TOTALS (lbs/day mitigated) 9.36 51.73 57.90 22.87 2.67 25.53 4.80 2.45 7.24

2024 TOTALS (lbs/day unmitigated) 9.36 51.73 57.90 128.16 2.67 130.82 26.79 2.45 29.23
2024 TOTALS (lbs/day mitigated) 9.36 51.73 57.90 22.87 2.67 25.53 4.80 2.45 7.24

2025 TOTALS (lbs/day unmitigated) 9.36 51.73 57.90 128.16 2.67 130.82 26.79 2.45 29.23
2025 TOTALS (lbs/day mitigated) 9.36 51.73 57.90 22.87 2.67 25.53 4.80 2.45 7.24

2026 TOTALS (lbs/day unmitigated) 9.29 51.48 55.94 128.16 2.66 130.82 26.79 2.44 29.23
2026 TOTALS (lbs/day mitigated) 9.29 51.48 55.94 22.87 2.66 25.53 4.80 2.44 7.24

2027 TOTALS (lbs/day unmitigated) 9.29 51.48 55.94 128.16 2.66 130.82 26.79 2.44 29.23
2027 TOTALS (lbs/day mitigated) 9.29 51.48 55.94 22.87 2.66 25.53 4.80 2.44 7.24

2028 TOTALS (lbs/day unmitigated) 9.29 51.48 55.94 128.16 2.66 130.82 26.79 2.44 29.23
2028 TOTALS (lbs/day mitigated) 9.29 51.48 55.94 22.87 2.66 25.53 4.80 2.44 7.24

2029 TOTALS (lbs/day unmitigated) 9.29 51.48 55.94 128.16 2.66 130.82 26.79 2.44 29.23
2029 TOTALS (lbs/day mitigated) 9.29 51.48 55.94 22.87 2.66 25.53 4.80 2.44 7.24

2030 TOTALS (lbs/day unmitigated) 9.29 51.48 55.94 128.16 2.66 130.82 26.79 2.44 29.23
2030 TOTALS (lbs/day mitigated) 9.29 51.48 55.94 22.87 2.66 25.53 4.80 2.44 7.24
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5/26/2009 02:07:05 PM
Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Rec.urb924
Project Name: 112-23 Construction Emissions Recreational Existing General Plan

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 404.51 3,150.77 3,685.61 9,212.98 134.75 9,347.73 1,927.47 123.34 2,050.81
2010 TOTALS (lbs/day mitigated) 404.51 3,150.77 3,685.61 1,655.03 134.75 1,789.78 349.07 123.34 472.41

2011 TOTALS (lbs/day unmitigated) 379.57 2,858.36 3,423.39 9,212.98 121.28 9,334.26 1,927.47 110.94 2,038.40
2011 TOTALS (lbs/day mitigated) 379.57 2,858.36 3,423.39 1,655.03 121.28 1,776.31 349.07 110.94 460.00

2012 TOTALS (lbs/day unmitigated) 355.68 2,572.74 3,174.78 9,212.98 108.63 9,321.61 1,927.47 99.29 2,026.76
2012 TOTALS (lbs/day mitigated) 355.68 2,572.74 3,174.78 1,655.03 108.63 1,763.67 349.07 99.29 448.35

2013 TOTALS (lbs/day unmitigated) 333.19 2,298.66 2,936.35 9,212.98 96.66 9,309.64 1,927.47 88.23 2,015.70
2013 TOTALS (lbs/day mitigated) 333.19 2,298.66 2,936.35 1,655.03 96.66 1,751.69 349.07 88.23 437.30

2014 TOTALS (lbs/day unmitigated) 311.23 2,040.11 2,719.70 9,212.98 86.09 9,299.07 1,927.47 78.52 2,005.98
2014 TOTALS (lbs/day mitigated) 311.23 2,040.11 2,719.70 1,655.03 86.09 1,741.13 349.07 78.52 427.58

2015 TOTALS (lbs/day unmitigated) 290.44 1,803.77 2,518.45 9,212.98 76.42 9,289.40 1,927.47 69.61 1,997.08
2015 TOTALS (lbs/day mitigated) 290.44 1,803.77 2,518.45 1,655.03 76.42 1,731.46 349.07 69.61 418.68

2016 TOTALS (lbs/day unmitigated) 273.13 1,607.21 2,345.72 9,212.98 68.61 9,281.59 1,927.47 62.41 1,989.88
2016 TOTALS (lbs/day mitigated) 273.13 1,607.21 2,345.72 1,655.03 68.61 1,723.64 349.07 62.41 411.48

2017 TOTALS (lbs/day unmitigated) 258.05 1,440.05 2,187.35 9,212.98 61.69 9,274.67 1,927.47 56.05 1,983.52
2017 TOTALS (lbs/day mitigated) 258.05 1,440.05 2,187.35 1,655.03 61.69 1,716.73 349.07 56.05 405.12

2018 TOTALS (lbs/day unmitigated) 244.21 1,297.00 2,044.54 9,212.98 55.94 9,268.92 1,927.47 50.75 1,978.21
2018 TOTALS (lbs/day mitigated) 244.21 1,297.00 2,044.54 1,655.03 55.94 1,710.97 349.07 50.75 399.81

2019 TOTALS (lbs/day unmitigated) 232.47 1,174.32 1,914.30 9,212.98 50.86 9,263.84 1,927.47 46.07 1,973.54
2019 TOTALS (lbs/day mitigated) 232.47 1,174.32 1,914.30 1,655.03 50.86 1,705.89 349.07 46.07 395.14



5/26/2009 02:07:05 PM
Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Rec.urb924
Project Name: 112-23 Construction Emissions Recreational Existing General Plan
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2020 TOTALS (lbs/day unmitigated) 221.50 1,069.25 1,795.21 9,212.98 46.75 9,259.73 1,927.47 42.29 1,969.75
2020 TOTALS (lbs/day mitigated) 221.50 1,069.25 1,795.21 1,655.03 46.75 1,701.78 349.07 42.29 391.35

2021 TOTALS (lbs/day unmitigated) 191.97 810.35 1,375.62 9,212.98 37.60 9,250.59 1,927.47 33.88 1,961.35
2021 TOTALS (lbs/day mitigated) 191.97 810.35 1,375.62 1,655.03 37.60 1,692.64 349.07 33.88 382.95

2022 TOTALS (lbs/day unmitigated) 191.97 810.35 1,375.62 9,212.98 37.60 9,250.59 1,927.47 33.88 1,961.35
2022 TOTALS (lbs/day mitigated) 191.97 810.35 1,375.62 1,655.03 37.60 1,692.64 349.07 33.88 382.95

2023 TOTALS (lbs/day unmitigated) 191.97 810.35 1,375.62 9,212.98 37.60 9,250.59 1,927.47 33.88 1,961.35
2023 TOTALS (lbs/day mitigated) 191.97 810.35 1,375.62 1,655.03 37.60 1,692.64 349.07 33.88 382.95

2024 TOTALS (lbs/day unmitigated) 191.97 810.35 1,375.62 9,212.98 37.60 9,250.59 1,927.47 33.88 1,961.35
2024 TOTALS (lbs/day mitigated) 191.97 810.35 1,375.62 1,655.03 37.60 1,692.64 349.07 33.88 382.95

2025 TOTALS (lbs/day unmitigated) 191.97 810.35 1,375.62 9,212.98 37.60 9,250.59 1,927.47 33.88 1,961.35
2025 TOTALS (lbs/day mitigated) 191.97 810.35 1,375.62 1,655.03 37.60 1,692.64 349.07 33.88 382.95

2026 TOTALS (lbs/day unmitigated) 178.35 715.16 1,158.59 9,212.98 34.42 9,247.40 1,927.47 30.96 1,958.43
2026 TOTALS (lbs/day mitigated) 178.35 715.16 1,158.59 1,655.03 34.42 1,689.45 349.07 30.96 380.03

2027 TOTALS (lbs/day unmitigated) 178.35 715.16 1,158.59 9,212.98 34.42 9,247.40 1,927.47 30.96 1,958.43
2027 TOTALS (lbs/day mitigated) 178.35 715.16 1,158.59 1,655.03 34.42 1,689.45 349.07 30.96 380.03

2028 TOTALS (lbs/day unmitigated) 178.35 715.16 1,158.59 9,212.98 34.42 9,247.40 1,927.47 30.96 1,958.43
2028 TOTALS (lbs/day mitigated) 178.35 715.16 1,158.59 1,655.03 34.42 1,689.45 349.07 30.96 380.03

2029 TOTALS (lbs/day unmitigated) 178.35 715.16 1,158.59 9,212.98 34.42 9,247.40 1,927.47 30.96 1,958.43
2029 TOTALS (lbs/day mitigated) 178.35 715.16 1,158.59 1,655.03 34.42 1,689.45 349.07 30.96 380.03

2030 TOTALS (lbs/day unmitigated) 178.35 715.16 1,158.59 9,212.98 34.42 9,247.40 1,927.47 30.96 1,958.43
2030 TOTALS (lbs/day mitigated) 178.35 715.16 1,158.59 1,655.03 34.42 1,689.45 349.07 30.96 380.03
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5/26/2009 02:13:13 PM
Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Rec.urb924
Project Name: 112-23 Construction Emissions Recreational Existing General Plan

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 404.51 3,150.77 3,685.61 9,212.98 134.75 9,347.73 1,927.47 123.34 2,050.81
2010 TOTALS (lbs/day mitigated) 404.51 3,150.77 3,685.61 1,655.03 134.75 1,789.78 349.07 123.34 472.41

2011 TOTALS (lbs/day unmitigated) 379.57 2,858.36 3,423.39 9,212.98 121.28 9,334.26 1,927.47 110.94 2,038.40
2011 TOTALS (lbs/day mitigated) 379.57 2,858.36 3,423.39 1,655.03 121.28 1,776.31 349.07 110.94 460.00

2012 TOTALS (lbs/day unmitigated) 355.68 2,572.74 3,174.78 9,212.98 108.63 9,321.61 1,927.47 99.29 2,026.76
2012 TOTALS (lbs/day mitigated) 355.68 2,572.74 3,174.78 1,655.03 108.63 1,763.67 349.07 99.29 448.35

2013 TOTALS (lbs/day unmitigated) 333.19 2,298.66 2,936.35 9,212.98 96.66 9,309.64 1,927.47 88.23 2,015.70
2013 TOTALS (lbs/day mitigated) 333.19 2,298.66 2,936.35 1,655.03 96.66 1,751.69 349.07 88.23 437.30

2014 TOTALS (lbs/day unmitigated) 311.23 2,040.11 2,719.70 9,212.98 86.09 9,299.07 1,927.47 78.52 2,005.98
2014 TOTALS (lbs/day mitigated) 311.23 2,040.11 2,719.70 1,655.03 86.09 1,741.13 349.07 78.52 427.58

2015 TOTALS (lbs/day unmitigated) 290.44 1,803.77 2,518.45 9,212.98 76.42 9,289.40 1,927.47 69.61 1,997.08
2015 TOTALS (lbs/day mitigated) 290.44 1,803.77 2,518.45 1,655.03 76.42 1,731.46 349.07 69.61 418.68

2016 TOTALS (lbs/day unmitigated) 273.13 1,607.21 2,345.72 9,212.98 68.61 9,281.59 1,927.47 62.41 1,989.88
2016 TOTALS (lbs/day mitigated) 273.13 1,607.21 2,345.72 1,655.03 68.61 1,723.64 349.07 62.41 411.48

2017 TOTALS (lbs/day unmitigated) 258.05 1,440.05 2,187.35 9,212.98 61.69 9,274.67 1,927.47 56.05 1,983.52
2017 TOTALS (lbs/day mitigated) 258.05 1,440.05 2,187.35 1,655.03 61.69 1,716.73 349.07 56.05 405.12

2018 TOTALS (lbs/day unmitigated) 244.21 1,297.00 2,044.54 9,212.98 55.94 9,268.92 1,927.47 50.75 1,978.21
2018 TOTALS (lbs/day mitigated) 244.21 1,297.00 2,044.54 1,655.03 55.94 1,710.97 349.07 50.75 399.81

2019 TOTALS (lbs/day unmitigated) 232.47 1,174.32 1,914.30 9,212.98 50.86 9,263.84 1,927.47 46.07 1,973.54
2019 TOTALS (lbs/day mitigated) 232.47 1,174.32 1,914.30 1,655.03 50.86 1,705.89 349.07 46.07 395.14



5/26/2009 02:13:13 PM
Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Rec.urb924
Project Name: 112-23 Construction Emissions Recreational Existing General Plan
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2020 TOTALS (lbs/day unmitigated) 221.50 1,069.25 1,795.21 9,212.98 46.75 9,259.73 1,927.47 42.29 1,969.75
2020 TOTALS (lbs/day mitigated) 221.50 1,069.25 1,795.21 1,655.03 46.75 1,701.78 349.07 42.29 391.35

2021 TOTALS (lbs/day unmitigated) 191.97 810.35 1,375.62 9,212.98 37.60 9,250.59 1,927.47 33.88 1,961.35
2021 TOTALS (lbs/day mitigated) 191.97 810.35 1,375.62 1,655.03 37.60 1,692.64 349.07 33.88 382.95

2022 TOTALS (lbs/day unmitigated) 191.97 810.35 1,375.62 9,212.98 37.60 9,250.59 1,927.47 33.88 1,961.35
2022 TOTALS (lbs/day mitigated) 191.97 810.35 1,375.62 1,655.03 37.60 1,692.64 349.07 33.88 382.95

2023 TOTALS (lbs/day unmitigated) 191.97 810.35 1,375.62 9,212.98 37.60 9,250.59 1,927.47 33.88 1,961.35
2023 TOTALS (lbs/day mitigated) 191.97 810.35 1,375.62 1,655.03 37.60 1,692.64 349.07 33.88 382.95

2024 TOTALS (lbs/day unmitigated) 191.97 810.35 1,375.62 9,212.98 37.60 9,250.59 1,927.47 33.88 1,961.35
2024 TOTALS (lbs/day mitigated) 191.97 810.35 1,375.62 1,655.03 37.60 1,692.64 349.07 33.88 382.95

2025 TOTALS (lbs/day unmitigated) 191.97 810.35 1,375.62 9,212.98 37.60 9,250.59 1,927.47 33.88 1,961.35
2025 TOTALS (lbs/day mitigated) 191.97 810.35 1,375.62 1,655.03 37.60 1,692.64 349.07 33.88 382.95

2026 TOTALS (lbs/day unmitigated) 178.35 715.16 1,158.59 9,212.98 34.42 9,247.40 1,927.47 30.96 1,958.43
2026 TOTALS (lbs/day mitigated) 178.35 715.16 1,158.59 1,655.03 34.42 1,689.45 349.07 30.96 380.03

2027 TOTALS (lbs/day unmitigated) 178.35 715.16 1,158.59 9,212.98 34.42 9,247.40 1,927.47 30.96 1,958.43
2027 TOTALS (lbs/day mitigated) 178.35 715.16 1,158.59 1,655.03 34.42 1,689.45 349.07 30.96 380.03

2028 TOTALS (lbs/day unmitigated) 178.35 715.16 1,158.59 9,212.98 34.42 9,247.40 1,927.47 30.96 1,958.43
2028 TOTALS (lbs/day mitigated) 178.35 715.16 1,158.59 1,655.03 34.42 1,689.45 349.07 30.96 380.03

2029 TOTALS (lbs/day unmitigated) 178.35 715.16 1,158.59 9,212.98 34.42 9,247.40 1,927.47 30.96 1,958.43
2029 TOTALS (lbs/day mitigated) 178.35 715.16 1,158.59 1,655.03 34.42 1,689.45 349.07 30.96 380.03

2030 TOTALS (lbs/day unmitigated) 178.35 715.16 1,158.59 9,212.98 34.42 9,247.40 1,927.47 30.96 1,958.43
2030 TOTALS (lbs/day mitigated) 178.35 715.16 1,158.59 1,655.03 34.42 1,689.45 349.07 30.96 380.03
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5/26/2009 02:34:53 PM
Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Res'l.urb924
Project Name: 112-23 Construction Emissions Existing General Plan Residential

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 708.35 3,639.26 10,892.08 160,208.47 160.80 160,369.26 33,467.42 145.41 33,612.83
2010 TOTALS (lbs/day mitigated) 708.35 3,639.26 10,892.08 28,476.11 160.80 28,636.90 5,956.43 145.41 6,101.84

2011 TOTALS (lbs/day unmitigated) 662.88 3,304.52 10,133.49 160,208.47 147.10 160,355.57 33,467.42 132.79 33,600.21
2011 TOTALS (lbs/day mitigated) 662.88 3,304.52 10,133.49 28,476.11 147.10 28,623.21 5,956.43 132.79 6,089.22

2012 TOTALS (lbs/day unmitigated) 619.90 2,980.55 9,419.94 160,208.47 134.32 160,342.79 33,467.42 120.95 33,588.37
2012 TOTALS (lbs/day mitigated) 619.90 2,980.55 9,419.94 28,476.11 134.32 28,610.43 5,956.43 120.95 6,077.38

2013 TOTALS (lbs/day unmitigated) 580.08 2,669.61 8,742.81 160,208.47 122.26 160,330.73 33,467.42 109.66 33,577.08
2013 TOTALS (lbs/day mitigated) 580.08 2,669.61 8,742.81 28,476.11 122.26 28,598.36 5,956.43 109.66 6,066.10

2014 TOTALS (lbs/day unmitigated) 542.45 2,379.60 8,130.70 160,208.47 113.35 160,321.82 33,467.42 101.49 33,568.91
2014 TOTALS (lbs/day mitigated) 542.45 2,379.60 8,130.70 28,476.11 113.35 28,589.46 5,956.43 101.49 6,057.92

2015 TOTALS (lbs/day unmitigated) 507.47 2,113.51 7,558.28 160,208.47 103.49 160,311.96 33,467.42 92.40 33,559.82
2015 TOTALS (lbs/day mitigated) 507.47 2,113.51 7,558.28 28,476.11 103.49 28,579.59 5,956.43 92.40 6,048.83

2016 TOTALS (lbs/day unmitigated) 477.88 1,892.18 7,055.41 160,208.47 95.57 160,304.04 33,467.42 85.11 33,552.53
2016 TOTALS (lbs/day mitigated) 477.88 1,892.18 7,055.41 28,476.11 95.57 28,571.67 5,956.43 85.11 6,041.54

2017 TOTALS (lbs/day unmitigated) 451.79 1,702.16 6,580.35 160,208.47 88.52 160,296.99 33,467.42 78.62 33,546.04
2017 TOTALS (lbs/day mitigated) 451.79 1,702.16 6,580.35 28,476.11 88.52 28,564.63 5,956.43 78.62 6,035.06

2018 TOTALS (lbs/day unmitigated) 427.54 1,537.93 6,142.08 160,208.47 82.79 160,291.26 33,467.42 73.26 33,540.68
2018 TOTALS (lbs/day mitigated) 427.54 1,537.93 6,142.08 28,476.11 82.79 28,558.89 5,956.43 73.26 6,029.70

2019 TOTALS (lbs/day unmitigated) 406.77 1,395.71 5,736.57 160,208.47 77.61 160,286.08 33,467.42 68.50 33,535.92
2019 TOTALS (lbs/day mitigated) 406.77 1,395.71 5,736.57 28,476.11 77.61 28,553.72 5,956.43 68.50 6,024.94
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Res'l.urb924
Project Name: 112-23 Construction Emissions Existing General Plan Residential
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2020 TOTALS (lbs/day unmitigated) 386.28 1,273.63 5,356.85 160,208.47 73.43 160,281.90 33,467.42 64.65 33,532.07
2020 TOTALS (lbs/day mitigated) 386.28 1,273.63 5,356.85 28,476.11 73.43 28,549.53 5,956.43 64.65 6,021.09

2021 TOTALS (lbs/day unmitigated) 323.93 951.47 3,944.03 160,208.47 64.12 160,272.59 33,467.42 56.10 33,523.52
2021 TOTALS (lbs/day mitigated) 323.93 951.47 3,944.03 28,476.11 64.12 28,540.23 5,956.43 56.10 6,012.53

2022 TOTALS (lbs/day unmitigated) 323.93 951.47 3,944.03 160,208.47 64.12 160,272.59 33,467.42 56.10 33,523.52
2022 TOTALS (lbs/day mitigated) 323.93 951.47 3,944.03 28,476.11 64.12 28,540.23 5,956.43 56.10 6,012.53

2023 TOTALS (lbs/day unmitigated) 323.93 951.47 3,944.03 160,208.47 64.12 160,272.59 33,467.42 56.10 33,523.52
2023 TOTALS (lbs/day mitigated) 323.93 951.47 3,944.03 28,476.11 64.12 28,540.23 5,956.43 56.10 6,012.53

2024 TOTALS (lbs/day unmitigated) 323.93 951.47 3,944.03 160,208.47 64.12 160,272.59 33,467.42 56.10 33,523.52
2024 TOTALS (lbs/day mitigated) 323.93 951.47 3,944.03 28,476.11 64.12 28,540.23 5,956.43 56.10 6,012.53

2025 TOTALS (lbs/day unmitigated) 323.93 951.47 3,944.03 160,208.47 64.12 160,272.59 33,467.42 56.10 33,523.52
2025 TOTALS (lbs/day mitigated) 323.93 951.47 3,944.03 28,476.11 64.12 28,540.23 5,956.43 56.10 6,012.53

2026 TOTALS (lbs/day unmitigated) 290.62 820.81 3,182.62 160,208.47 60.86 160,269.32 33,467.42 53.11 33,520.53
2026 TOTALS (lbs/day mitigated) 290.62 820.81 3,182.62 28,476.11 60.86 28,536.96 5,956.43 53.11 6,009.54

2027 TOTALS (lbs/day unmitigated) 290.62 820.81 3,182.62 160,208.47 60.86 160,269.32 33,467.42 53.11 33,520.53
2027 TOTALS (lbs/day mitigated) 290.62 820.81 3,182.62 28,476.11 60.86 28,536.96 5,956.43 53.11 6,009.54

2028 TOTALS (lbs/day unmitigated) 290.62 820.81 3,182.62 160,208.47 60.86 160,269.32 33,467.42 53.11 33,520.53
2028 TOTALS (lbs/day mitigated) 290.62 820.81 3,182.62 28,476.11 60.86 28,536.96 5,956.43 53.11 6,009.54

2029 TOTALS (lbs/day unmitigated) 290.62 820.81 3,182.62 160,208.47 60.86 160,269.32 33,467.42 53.11 33,520.53
2029 TOTALS (lbs/day mitigated) 290.62 820.81 3,182.62 28,476.11 60.86 28,536.96 5,956.43 53.11 6,009.54

2030 TOTALS (lbs/day unmitigated) 290.62 820.81 3,182.62 160,208.47 60.86 160,269.32 33,467.42 53.11 33,520.53
2030 TOTALS (lbs/day mitigated) 290.62 820.81 3,182.62 28,476.11 60.86 28,536.96 5,956.43 53.11 6,009.54
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5/26/2009 02:35:43 PM
Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Res'l.urb924
Project Name: 112-23 Construction Emissions Existing General Plan Residential

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 708.35 3,639.26 10,892.08 160,208.47 160.80 160,369.26 33,467.42 145.41 33,612.83
2010 TOTALS (lbs/day mitigated) 708.35 3,639.26 10,892.08 28,476.11 160.80 28,636.90 5,956.43 145.41 6,101.84

2011 TOTALS (lbs/day unmitigated) 662.88 3,304.52 10,133.49 160,208.47 147.10 160,355.57 33,467.42 132.79 33,600.21
2011 TOTALS (lbs/day mitigated) 662.88 3,304.52 10,133.49 28,476.11 147.10 28,623.21 5,956.43 132.79 6,089.22

2012 TOTALS (lbs/day unmitigated) 619.90 2,980.55 9,419.94 160,208.47 134.32 160,342.79 33,467.42 120.95 33,588.37
2012 TOTALS (lbs/day mitigated) 619.90 2,980.55 9,419.94 28,476.11 134.32 28,610.43 5,956.43 120.95 6,077.38

2013 TOTALS (lbs/day unmitigated) 580.08 2,669.61 8,742.81 160,208.47 122.26 160,330.73 33,467.42 109.66 33,577.08
2013 TOTALS (lbs/day mitigated) 580.08 2,669.61 8,742.81 28,476.11 122.26 28,598.36 5,956.43 109.66 6,066.10

2014 TOTALS (lbs/day unmitigated) 542.45 2,379.60 8,130.70 160,208.47 113.35 160,321.82 33,467.42 101.49 33,568.91
2014 TOTALS (lbs/day mitigated) 542.45 2,379.60 8,130.70 28,476.11 113.35 28,589.46 5,956.43 101.49 6,057.92

2015 TOTALS (lbs/day unmitigated) 507.47 2,113.51 7,558.28 160,208.47 103.49 160,311.96 33,467.42 92.40 33,559.82
2015 TOTALS (lbs/day mitigated) 507.47 2,113.51 7,558.28 28,476.11 103.49 28,579.59 5,956.43 92.40 6,048.83

2016 TOTALS (lbs/day unmitigated) 477.88 1,892.18 7,055.41 160,208.47 95.57 160,304.04 33,467.42 85.11 33,552.53
2016 TOTALS (lbs/day mitigated) 477.88 1,892.18 7,055.41 28,476.11 95.57 28,571.67 5,956.43 85.11 6,041.54

2017 TOTALS (lbs/day unmitigated) 451.79 1,702.16 6,580.35 160,208.47 88.52 160,296.99 33,467.42 78.62 33,546.04
2017 TOTALS (lbs/day mitigated) 451.79 1,702.16 6,580.35 28,476.11 88.52 28,564.63 5,956.43 78.62 6,035.06

2018 TOTALS (lbs/day unmitigated) 427.54 1,537.93 6,142.08 160,208.47 82.79 160,291.26 33,467.42 73.26 33,540.68
2018 TOTALS (lbs/day mitigated) 427.54 1,537.93 6,142.08 28,476.11 82.79 28,558.89 5,956.43 73.26 6,029.70

2019 TOTALS (lbs/day unmitigated) 406.77 1,395.71 5,736.57 160,208.47 77.61 160,286.08 33,467.42 68.50 33,535.92
2019 TOTALS (lbs/day mitigated) 406.77 1,395.71 5,736.57 28,476.11 77.61 28,553.72 5,956.43 68.50 6,024.94

2020 TOTALS (lbs/day unmitigated) 386.28 1,273.63 5,356.85 160,208.47 73.43 160,281.90 33,467.42 64.65 33,532.07
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP Res'l.urb924
Project Name: 112-23 Construction Emissions Existing General Plan Residential
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2020 TOTALS (lbs/day mitigated) 386.28 1,273.63 5,356.85 28,476.11 73.43 28,549.53 5,956.43 64.65 6,021.09

2021 TOTALS (lbs/day unmitigated) 323.93 951.47 3,944.03 160,208.47 64.12 160,272.59 33,467.42 56.10 33,523.52
2021 TOTALS (lbs/day mitigated) 323.93 951.47 3,944.03 28,476.11 64.12 28,540.23 5,956.43 56.10 6,012.53

2022 TOTALS (lbs/day unmitigated) 323.93 951.47 3,944.03 160,208.47 64.12 160,272.59 33,467.42 56.10 33,523.52
2022 TOTALS (lbs/day mitigated) 323.93 951.47 3,944.03 28,476.11 64.12 28,540.23 5,956.43 56.10 6,012.53

2023 TOTALS (lbs/day unmitigated) 323.93 951.47 3,944.03 160,208.47 64.12 160,272.59 33,467.42 56.10 33,523.52
2023 TOTALS (lbs/day mitigated) 323.93 951.47 3,944.03 28,476.11 64.12 28,540.23 5,956.43 56.10 6,012.53

2024 TOTALS (lbs/day unmitigated) 323.93 951.47 3,944.03 160,208.47 64.12 160,272.59 33,467.42 56.10 33,523.52
2024 TOTALS (lbs/day mitigated) 323.93 951.47 3,944.03 28,476.11 64.12 28,540.23 5,956.43 56.10 6,012.53

2025 TOTALS (lbs/day unmitigated) 323.93 951.47 3,944.03 160,208.47 64.12 160,272.59 33,467.42 56.10 33,523.52
2025 TOTALS (lbs/day mitigated) 323.93 951.47 3,944.03 28,476.11 64.12 28,540.23 5,956.43 56.10 6,012.53

2026 TOTALS (lbs/day unmitigated) 290.62 820.81 3,182.62 160,208.47 60.86 160,269.32 33,467.42 53.11 33,520.53
2026 TOTALS (lbs/day mitigated) 290.62 820.81 3,182.62 28,476.11 60.86 28,536.96 5,956.43 53.11 6,009.54

2027 TOTALS (lbs/day unmitigated) 290.62 820.81 3,182.62 160,208.47 60.86 160,269.32 33,467.42 53.11 33,520.53
2027 TOTALS (lbs/day mitigated) 290.62 820.81 3,182.62 28,476.11 60.86 28,536.96 5,956.43 53.11 6,009.54

2028 TOTALS (lbs/day unmitigated) 290.62 820.81 3,182.62 160,208.47 60.86 160,269.32 33,467.42 53.11 33,520.53
2028 TOTALS (lbs/day mitigated) 290.62 820.81 3,182.62 28,476.11 60.86 28,536.96 5,956.43 53.11 6,009.54

2029 TOTALS (lbs/day unmitigated) 290.62 820.81 3,182.62 160,208.47 60.86 160,269.32 33,467.42 53.11 33,520.53
2029 TOTALS (lbs/day mitigated) 290.62 820.81 3,182.62 28,476.11 60.86 28,536.96 5,956.43 53.11 6,009.54

2030 TOTALS (lbs/day unmitigated) 290.62 820.81 3,182.62 160,208.47 60.86 160,269.32 33,467.42 53.11 33,520.53
2030 TOTALS (lbs/day mitigated) 290.62 820.81 3,182.62 28,476.11 60.86 28,536.96 5,956.43 53.11 6,009.54
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5/26/2009 02:40:14 PM
Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP SG.urb924
Project Name: 112-23 Construction Emissions Special Generator Existing General Plan

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 95.51 743.46 733.51 1,531.79 34.53 1,566.32 320.47 31.66 352.14
2010 TOTALS (lbs/day mitigated) 95.51 743.46 733.51 275.20 34.53 309.73 58.05 31.66 89.71

2011 TOTALS (lbs/day unmitigated) 89.61 681.42 684.95 1,531.79 31.46 1,563.25 320.47 28.84 349.31
2011 TOTALS (lbs/day mitigated) 89.61 681.42 684.95 275.20 31.46 306.66 58.05 28.84 86.89

2012 TOTALS (lbs/day unmitigated) 84.08 620.90 639.23 1,531.79 28.43 1,560.22 320.47 26.04 346.52
2012 TOTALS (lbs/day mitigated) 84.08 620.90 639.23 275.20 28.43 303.63 58.05 26.04 84.09

2013 TOTALS (lbs/day unmitigated) 79.10 563.11 595.48 1,531.79 25.62 1,557.41 320.47 23.45 343.93
2013 TOTALS (lbs/day mitigated) 79.10 563.11 595.48 275.20 25.62 300.82 58.05 23.45 81.50

2014 TOTALS (lbs/day unmitigated) 74.03 507.42 556.02 1,531.79 22.93 1,554.72 320.47 20.98 341.45
2014 TOTALS (lbs/day mitigated) 74.03 507.42 556.02 275.20 22.93 298.13 58.05 20.98 79.02

2015 TOTALS (lbs/day unmitigated) 69.10 454.31 519.23 1,531.79 20.64 1,552.43 320.47 18.87 339.34
2015 TOTALS (lbs/day mitigated) 69.10 454.31 519.23 275.20 20.64 295.84 58.05 18.87 76.92

2016 TOTALS (lbs/day unmitigated) 64.90 408.89 487.79 1,531.79 18.52 1,550.31 320.47 16.92 337.39
2016 TOTALS (lbs/day mitigated) 64.90 408.89 487.79 275.20 18.52 293.72 58.05 16.92 74.97

2017 TOTALS (lbs/day unmitigated) 61.20 369.06 458.85 1,531.79 16.67 1,548.46 320.47 15.21 335.69
2017 TOTALS (lbs/day mitigated) 61.20 369.06 458.85 275.20 16.67 291.87 58.05 15.21 73.26

2018 TOTALS (lbs/day unmitigated) 57.60 333.95 432.98 1,531.79 15.02 1,546.81 320.47 13.70 334.17
2018 TOTALS (lbs/day mitigated) 57.60 333.95 432.98 275.20 15.02 290.22 58.05 13.70 71.75

2019 TOTALS (lbs/day unmitigated) 54.63 303.25 409.31 1,531.79 13.49 1,545.28 320.47 12.29 332.77
2019 TOTALS (lbs/day mitigated) 54.63 303.25 409.31 275.20 13.49 288.70 58.05 12.29 70.34
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Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP SG.urb924
Project Name: 112-23 Construction Emissions Special Generator Existing General Plan
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2020 TOTALS (lbs/day unmitigated) 51.72 276.39 387.89 1,531.79 12.31 1,544.10 320.47 11.21 331.68
2020 TOTALS (lbs/day mitigated) 51.72 276.39 387.89 275.20 12.31 287.52 58.05 11.21 69.26

2021 TOTALS (lbs/day unmitigated) 46.78 233.29 317.23 1,531.79 10.79 1,542.58 320.47 9.81 330.28
2021 TOTALS (lbs/day mitigated) 46.78 233.29 317.23 275.20 10.79 286.00 58.05 9.81 67.86

2022 TOTALS (lbs/day unmitigated) 46.78 233.29 317.23 1,531.79 10.79 1,542.58 320.47 9.81 330.28
2022 TOTALS (lbs/day mitigated) 46.78 233.29 317.23 275.20 10.79 286.00 58.05 9.81 67.86

2023 TOTALS (lbs/day unmitigated) 46.78 233.29 317.23 1,531.79 10.79 1,542.58 320.47 9.81 330.28
2023 TOTALS (lbs/day mitigated) 46.78 233.29 317.23 275.20 10.79 286.00 58.05 9.81 67.86

2024 TOTALS (lbs/day unmitigated) 46.78 233.29 317.23 1,531.79 10.79 1,542.58 320.47 9.81 330.28
2024 TOTALS (lbs/day mitigated) 46.78 233.29 317.23 275.20 10.79 286.00 58.05 9.81 67.86

2025 TOTALS (lbs/day unmitigated) 46.78 233.29 317.23 1,531.79 10.79 1,542.58 320.47 9.81 330.28
2025 TOTALS (lbs/day mitigated) 46.78 233.29 317.23 275.20 10.79 286.00 58.05 9.81 67.86

2026 TOTALS (lbs/day unmitigated) 44.49 217.43 280.66 1,531.79 10.26 1,542.05 320.47 9.32 329.80
2026 TOTALS (lbs/day mitigated) 44.49 217.43 280.66 275.20 10.26 285.47 58.05 9.32 67.37

2027 TOTALS (lbs/day unmitigated) 44.49 217.43 280.66 1,531.79 10.26 1,542.05 320.47 9.32 329.80
2027 TOTALS (lbs/day mitigated) 44.49 217.43 280.66 275.20 10.26 285.47 58.05 9.32 67.37

2028 TOTALS (lbs/day unmitigated) 44.49 217.43 280.66 1,531.79 10.26 1,542.05 320.47 9.32 329.80
2028 TOTALS (lbs/day mitigated) 44.49 217.43 280.66 275.20 10.26 285.47 58.05 9.32 67.37

2029 TOTALS (lbs/day unmitigated) 44.49 217.43 280.66 1,531.79 10.26 1,542.05 320.47 9.32 329.80
2029 TOTALS (lbs/day mitigated) 44.49 217.43 280.66 275.20 10.26 285.47 58.05 9.32 67.37

2030 TOTALS (lbs/day unmitigated) 44.49 217.43 280.66 1,531.79 10.26 1,542.05 320.47 9.32 329.80
2030 TOTALS (lbs/day mitigated) 44.49 217.43 280.66 275.20 10.26 285.47 58.05 9.32 67.37
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320.47 11.21 331.68
2020 TOTALS (lbs/day mitigated) 51.72 276.39 387.89 275.20 12.31 287.52
2020 TOTALS (lbs/day unmitigated) 51.72 276.39 387.89 1,531.79 12.31 1,544.10

58.05 12.29 70.34
320.47 12.29 332.77

2019 TOTALS (lbs/day mitigated) 54.63 303.25 409.31 275.20 13.49 288.70
2019 TOTALS (lbs/day unmitigated) 54.63 303.25 409.31 1,531.79 13.49 1,545.28

58.05 13.70 71.75
320.47 13.70 334.17

2018 TOTALS (lbs/day mitigated) 57.60 333.95 432.98 275.20 15.02 290.22
2018 TOTALS (lbs/day unmitigated) 57.60 333.95 432.98 1,531.79 15.02 1,546.81

58.05 15.21 73.26
320.47 15.21 335.69

2017 TOTALS (lbs/day mitigated) 61.20 369.06 458.85 275.20 16.67 291.87
2017 TOTALS (lbs/day unmitigated) 61.20 369.06 458.85 1,531.79 16.67 1,548.46

58.05 16.92 74.97
320.47 16.92 337.39

2016 TOTALS (lbs/day mitigated) 64.90 408.89 487.79 275.20 18.52 293.72
2016 TOTALS (lbs/day unmitigated) 64.90 408.89 487.79 1,531.79 18.52 1,550.31

58.05 18.87 76.92
320.47 18.87 339.34

2015 TOTALS (lbs/day mitigated) 69.10 454.31 519.23 275.20 20.64 295.84
2015 TOTALS (lbs/day unmitigated) 69.10 454.31 519.23 1,531.79 20.64 1,552.43

58.05 20.98 79.02
320.47 20.98 341.45

2014 TOTALS (lbs/day mitigated) 74.03 507.42 556.02 275.20 22.93 298.13
2014 TOTALS (lbs/day unmitigated) 74.03 507.42 556.02 1,531.79 22.93 1,554.72

58.05 23.45 81.50
320.47 23.45 343.93

2013 TOTALS (lbs/day mitigated) 79.10 563.11 595.48 275.20 25.62 300.82
2013 TOTALS (lbs/day unmitigated) 79.10 563.11 595.48 1,531.79 25.62 1,557.41

58.05 26.04 84.09
320.47 26.04 346.52

2012 TOTALS (lbs/day mitigated) 84.08 620.90 639.23 275.20 28.43 303.63
2012 TOTALS (lbs/day unmitigated) 84.08 620.90 639.23 1,531.79 28.43 1,560.22

58.05 28.84 86.89
320.47 28.84 349.31

2011 TOTALS (lbs/day mitigated) 89.61 681.42 684.95 275.20 31.46 306.66
2011 TOTALS (lbs/day unmitigated) 89.61 681.42 684.95 1,531.79 31.46 1,563.25

58.05 31.66 89.71
320.47 31.66 352.14

2010 TOTALS (lbs/day mitigated) 95.51 743.46 733.51 275.20 34.53 309.73

PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 95.51 743.46 733.51 1,531.79 34.53 1,566.32

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP SG.urb924
Project Name: 112-23 Construction Emissions Special Generator Existing General Plan

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

5/26/2009 02:40:58 PM
Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)



File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const Ex GP SG.urb924
Project Name: 112-23 Construction Emissions Special Generator Existing General Plan
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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320.47 9.32 329.80
2030 TOTALS (lbs/day mitigated) 44.49 217.43 280.66 275.20 10.26 285.47
2030 TOTALS (lbs/day unmitigated) 44.49 217.43 280.66 1,531.79 10.26 1,542.05

58.05 9.32 67.37
320.47 9.32 329.80

2029 TOTALS (lbs/day mitigated) 44.49 217.43 280.66 275.20 10.26 285.47
2029 TOTALS (lbs/day unmitigated) 44.49 217.43 280.66 1,531.79 10.26 1,542.05

58.05 9.32 67.37
320.47 9.32 329.80

2028 TOTALS (lbs/day mitigated) 44.49 217.43 280.66 275.20 10.26 285.47
2028 TOTALS (lbs/day unmitigated) 44.49 217.43 280.66 1,531.79 10.26 1,542.05

58.05 9.32 67.37
320.47 9.32 329.80

2027 TOTALS (lbs/day mitigated) 44.49 217.43 280.66 275.20 10.26 285.47
2027 TOTALS (lbs/day unmitigated) 44.49 217.43 280.66 1,531.79 10.26 1,542.05

58.05 9.32 67.37
320.47 9.32 329.80

2026 TOTALS (lbs/day mitigated) 44.49 217.43 280.66 275.20 10.26 285.47
2026 TOTALS (lbs/day unmitigated) 44.49 217.43 280.66 1,531.79 10.26 1,542.05

58.05 9.81 67.86
320.47 9.81 330.28

2025 TOTALS (lbs/day mitigated) 46.78 233.29 317.23 275.20 10.79 286.00
2025 TOTALS (lbs/day unmitigated) 46.78 233.29 317.23 1,531.79 10.79 1,542.58

58.05 9.81 67.86
320.47 9.81 330.28

2024 TOTALS (lbs/day mitigated) 46.78 233.29 317.23 275.20 10.79 286.00
2024 TOTALS (lbs/day unmitigated) 46.78 233.29 317.23 1,531.79 10.79 1,542.58

58.05 9.81 67.86
320.47 9.81 330.28

2023 TOTALS (lbs/day mitigated) 46.78 233.29 317.23 275.20 10.79 286.00
2023 TOTALS (lbs/day unmitigated) 46.78 233.29 317.23 1,531.79 10.79 1,542.58

58.05 9.81 67.86
320.47 9.81 330.28

2022 TOTALS (lbs/day mitigated) 46.78 233.29 317.23 275.20 10.79 286.00
2022 TOTALS (lbs/day unmitigated) 46.78 233.29 317.23 1,531.79 10.79 1,542.58

58.05 9.81 67.86
320.47 9.81 330.28

2021 TOTALS (lbs/day mitigated) 46.78 233.29 317.23 275.20 10.79 286.00
2021 TOTALS (lbs/day unmitigated) 46.78 233.29 317.23 1,531.79 10.79 1,542.58
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Construction Air Emissions 

for Existing General Plan and Area Plan 
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1.30 244.99 13.16 258.15

1,371.72 13.16 1,384.88

2019 TOTALS (lbs/day mitigated) 106.58 302.76 652.09 1,169.16 14.64 1,183.80

2019 TOTALS (lbs/day unmitigated) 106.58 302.76 652.09 6,564.35 14.64 6,578.99

244.99 14.44 259.43

1,371.72 14.44 1,386.16

2018 TOTALS (lbs/day mitigated) 109.91 331.97 692.67 1,169.16 16.03 1,185.19

2018 TOTALS (lbs/day unmitigated) 109.91 331.97 692.67 6,564.35 16.03 6,580.38

244.99 15.78 260.76

1,371.72 15.78 1,387.50

2017 TOTALS (lbs/day mitigated) 114.06 364.51 736.27 1,169.16 17.47 1,186.63

2017 TOTALS (lbs/day unmitigated) 114.06 364.51 736.27 6,564.35 17.47 6,581.82

244.99 17.23 262.21

1,371.72 17.23 1,388.95

2016 TOTALS (lbs/day mitigated) 118.12 400.10 784.29 1,169.16 19.04 1,188.20

2016 TOTALS (lbs/day unmitigated) 118.12 400.10 784.29 6,564.35 19.04 6,583.40

244.99 18.70 263.69

1,371.72 18.70 1,390.42

2015 TOTALS (lbs/day mitigated) 122.69 438.79 834.77 1,169.16 20.64 1,189.80

2015 TOTALS (lbs/day unmitigated) 122.69 438.79 834.77 6,564.35 20.64 6,585.00

244.99 20.27 265.26

1,371.72 20.27 1,391.99

2014 TOTALS (lbs/day mitigated) 127.94 482.50 892.48 1,169.16 22.35 1,191.51

2014 TOTALS (lbs/day unmitigated) 127.94 482.50 892.48 6,564.35 22.35 6,586.71

244.99 21.99 266.98

1,371.72 21.99 1,393.71

2013 TOTALS (lbs/day mitigated) 133.22 526.97 953.89 1,169.16 24.22 1,193.38

2013 TOTALS (lbs/day unmitigated) 133.22 526.97 953.89 6,564.35 24.22 6,588.58

244.99 23.81 268.80

1,371.72 23.81 1,395.53

2012 TOTALS (lbs/day mitigated) 138.22 571.11 1,022.66 1,169.16 26.18 1,195.34

2012 TOTALS (lbs/day unmitigated) 138.22 571.11 1,022.66 6,564.35 26.18 6,590.54

244.99 25.82 270.80

1,371.72 25.82 1,397.54

2011 TOTALS (lbs/day mitigated) 144.14 617.73 1,095.38 1,169.16 28.35 1,197.51

2011 TOTALS (lbs/day unmitigated) 144.14 617.73 1,095.38 6,564.35 28.35 6,592.71

244.99 28.05 273.03

1,371.72 28.05 1,399.77

2010 TOTALS (lbs/day mitigated) 150.79 665.81 1,173.27 1,169.16 30.77 1,199.93

PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 150.79 665.81 1,173.27 6,564.35 30.77 6,595.13

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Comm'l.urb924
Project Name: 112-23 OVOV Construction Emissions Commercial

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

5/26/2009 02:54:34 PM

Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)



File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Comm'l.urb924
Project Name: 112-23 OVOV Construction Emissions Commercial

5/26/2009 02:54:34 PM

Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
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1.30

1.30

1.30

1.30 244.99 11.35 256.33

1,371.72 11.35 1,383.07

2030 TOTALS (lbs/day mitigated) 94.55 243.21 415.73 1,169.16 12.66 1,181.82

2030 TOTALS (lbs/day unmitigated) 94.55 243.21 415.73 6,564.35 12.66 6,577.02

244.99 11.35 256.33

1,371.72 11.35 1,383.07

2029 TOTALS (lbs/day mitigated) 94.55 243.21 415.73 1,169.16 12.66 1,181.82

2029 TOTALS (lbs/day unmitigated) 94.55 243.21 415.73 6,564.35 12.66 6,577.02

244.99 11.35 256.33

1,371.72 11.35 1,383.07

2028 TOTALS (lbs/day mitigated) 94.55 243.21 415.73 1,169.16 12.66 1,181.82

2028 TOTALS (lbs/day unmitigated) 94.55 243.21 415.73 6,564.35 12.66 6,577.02

244.99 11.35 256.33

1,371.72 11.35 1,383.07

2027 TOTALS (lbs/day mitigated) 94.55 243.21 415.73 1,169.16 12.66 1,181.82

2027 TOTALS (lbs/day unmitigated) 94.55 243.21 415.73 6,564.35 12.66 6,577.02

244.99 11.35 256.33

1,371.72 11.35 1,383.07

2026 TOTALS (lbs/day mitigated) 94.55 243.21 415.73 1,169.16 12.66 1,181.82

2026 TOTALS (lbs/day unmitigated) 94.55 243.21 415.73 6,564.35 12.66 6,577.02

244.99 11.54 256.53

1,371.72 11.54 1,383.26

2025 TOTALS (lbs/day mitigated) 97.55 253.02 485.59 1,169.16 12.88 1,182.04

2025 TOTALS (lbs/day unmitigated) 97.55 253.02 485.59 6,564.35 12.88 6,577.23

244.99 11.54 256.53

1,371.72 11.54 1,383.26

2024 TOTALS (lbs/day mitigated) 97.55 253.02 485.59 1,169.16 12.88 1,182.04

2024 TOTALS (lbs/day unmitigated) 97.55 253.02 485.59 6,564.35 12.88 6,577.23

244.99 11.54 256.53

1,371.72 11.54 1,383.26

2023 TOTALS (lbs/day mitigated) 97.55 253.02 485.59 1,169.16 12.88 1,182.04

2023 TOTALS (lbs/day unmitigated) 97.55 253.02 485.59 6,564.35 12.88 6,577.23

244.99 11.54 256.53

1,371.72 11.54 1,383.26

2022 TOTALS (lbs/day mitigated) 97.55 253.02 485.59 1,169.16 12.88 1,182.04

2022 TOTALS (lbs/day unmitigated) 97.55 253.02 485.59 6,564.35 12.88 6,577.23

244.99 11.54 256.53

1,371.72 11.54 1,383.26

2021 TOTALS (lbs/day mitigated) 97.55 253.02 485.59 1,169.16 12.88 1,182.04

2021 TOTALS (lbs/day unmitigated) 97.55 253.02 485.59 6,564.35 12.88 6,577.23

244.99 12.11 257.09

1,371.72 12.11 1,383.83

2020 TOTALS (lbs/day mitigated) 103.00 276.32 614.48 1,169.16 13.49 1,182.65

2020 TOTALS (lbs/day unmitigated) 103.00 276.32 614.48 6,564.35 13.49 6,577.84



SO2
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1.30

1.30 244.99 13.16 258.15

1,371.72 13.16 1,384.88

2019 TOTALS (lbs/day mitigated) 106.58 302.76 652.09 1,169.16 14.64 1,183.80

2019 TOTALS (lbs/day unmitigated) 106.58 302.76 652.09 6,564.35 14.64 6,578.99

244.99 14.44 259.43

1,371.72 14.44 1,386.16

2018 TOTALS (lbs/day mitigated) 109.91 331.97 692.67 1,169.16 16.03 1,185.19

2018 TOTALS (lbs/day unmitigated) 109.91 331.97 692.67 6,564.35 16.03 6,580.38

244.99 15.78 260.76

1,371.72 15.78 1,387.50

2017 TOTALS (lbs/day mitigated) 114.06 364.51 736.27 1,169.16 17.47 1,186.63

2017 TOTALS (lbs/day unmitigated) 114.06 364.51 736.27 6,564.35 17.47 6,581.82

244.99 17.23 262.21

1,371.72 17.23 1,388.95

2016 TOTALS (lbs/day mitigated) 118.12 400.10 784.29 1,169.16 19.04 1,188.20

2016 TOTALS (lbs/day unmitigated) 118.12 400.10 784.29 6,564.35 19.04 6,583.40

244.99 18.70 263.69

1,371.72 18.70 1,390.42

2015 TOTALS (lbs/day mitigated) 122.69 438.79 834.77 1,169.16 20.64 1,189.80

2015 TOTALS (lbs/day unmitigated) 122.69 438.79 834.77 6,564.35 20.64 6,585.00

244.99 20.27 265.26

1,371.72 20.27 1,391.99

2014 TOTALS (lbs/day mitigated) 127.94 482.50 892.48 1,169.16 22.35 1,191.51

2014 TOTALS (lbs/day unmitigated) 127.94 482.50 892.48 6,564.35 22.35 6,586.71

244.99 21.99 266.98

1,371.72 21.99 1,393.71

2013 TOTALS (lbs/day mitigated) 133.22 526.97 953.89 1,169.16 24.22 1,193.38

2013 TOTALS (lbs/day unmitigated) 133.22 526.97 953.89 6,564.35 24.22 6,588.58

244.99 23.81 268.80

1,371.72 23.81 1,395.53

2012 TOTALS (lbs/day mitigated) 138.22 571.11 1,022.66 1,169.16 26.18 1,195.34

2012 TOTALS (lbs/day unmitigated) 138.22 571.11 1,022.66 6,564.35 26.18 6,590.54

244.99 25.82 270.80

1,371.72 25.82 1,397.54

2011 TOTALS (lbs/day mitigated) 144.14 617.73 1,095.38 1,169.16 28.35 1,197.51

2011 TOTALS (lbs/day unmitigated) 144.14 617.73 1,095.38 6,564.35 28.35 6,592.71

244.99 28.05 273.03

1,371.72 28.05 1,399.77

2010 TOTALS (lbs/day mitigated) 150.79 665.81 1,173.27 1,169.16 30.77 1,199.93

PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 150.79 665.81 1,173.27 6,564.35 30.77 6,595.13

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Comm'l.urb924
Project Name: 112-23 OVOV Construction Emissions Commercial

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

5/26/2009 03:02:21 PM

Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)



File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Comm'l.urb924
Project Name: 112-23 OVOV Construction Emissions Commercial

5/26/2009 03:02:21 PM

Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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1.30

1.30 244.99 11.35 256.33

1,371.72 11.35 1,383.07

2030 TOTALS (lbs/day mitigated) 94.55 243.21 415.73 1,169.16 12.66 1,181.82

2030 TOTALS (lbs/day unmitigated) 94.55 243.21 415.73 6,564.35 12.66 6,577.02

244.99 11.35 256.33

1,371.72 11.35 1,383.07

2029 TOTALS (lbs/day mitigated) 94.55 243.21 415.73 1,169.16 12.66 1,181.82

2029 TOTALS (lbs/day unmitigated) 94.55 243.21 415.73 6,564.35 12.66 6,577.02

244.99 11.35 256.33

1,371.72 11.35 1,383.07

2028 TOTALS (lbs/day mitigated) 94.55 243.21 415.73 1,169.16 12.66 1,181.82

2028 TOTALS (lbs/day unmitigated) 94.55 243.21 415.73 6,564.35 12.66 6,577.02

244.99 11.35 256.33

1,371.72 11.35 1,383.07

2027 TOTALS (lbs/day mitigated) 94.55 243.21 415.73 1,169.16 12.66 1,181.82

2027 TOTALS (lbs/day unmitigated) 94.55 243.21 415.73 6,564.35 12.66 6,577.02

244.99 11.35 256.33

1,371.72 11.35 1,383.07

2026 TOTALS (lbs/day mitigated) 94.55 243.21 415.73 1,169.16 12.66 1,181.82

2026 TOTALS (lbs/day unmitigated) 94.55 243.21 415.73 6,564.35 12.66 6,577.02

244.99 11.54 256.53

1,371.72 11.54 1,383.26

2025 TOTALS (lbs/day mitigated) 97.55 253.02 485.59 1,169.16 12.88 1,182.04

2025 TOTALS (lbs/day unmitigated) 97.55 253.02 485.59 6,564.35 12.88 6,577.23

244.99 11.54 256.53

1,371.72 11.54 1,383.26

2024 TOTALS (lbs/day mitigated) 97.55 253.02 485.59 1,169.16 12.88 1,182.04

2024 TOTALS (lbs/day unmitigated) 97.55 253.02 485.59 6,564.35 12.88 6,577.23

244.99 11.54 256.53

1,371.72 11.54 1,383.26

2023 TOTALS (lbs/day mitigated) 97.55 253.02 485.59 1,169.16 12.88 1,182.04

2023 TOTALS (lbs/day unmitigated) 97.55 253.02 485.59 6,564.35 12.88 6,577.23

244.99 11.54 256.53

1,371.72 11.54 1,383.26

2022 TOTALS (lbs/day mitigated) 97.55 253.02 485.59 1,169.16 12.88 1,182.04

2022 TOTALS (lbs/day unmitigated) 97.55 253.02 485.59 6,564.35 12.88 6,577.23

244.99 11.54 256.53

1,371.72 11.54 1,383.26

2021 TOTALS (lbs/day mitigated) 97.55 253.02 485.59 1,169.16 12.88 1,182.04

2021 TOTALS (lbs/day unmitigated) 97.55 253.02 485.59 6,564.35 12.88 6,577.23

244.99 12.11 257.09

1,371.72 12.11 1,383.83

2020 TOTALS (lbs/day mitigated) 103.00 276.32 614.48 1,169.16 13.49 1,182.65

2020 TOTALS (lbs/day unmitigated) 103.00 276.32 614.48 6,564.35 13.49 6,577.84
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5/26/2009 03:04:54 PM

Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Ind'l.urb924

Project Name: 112-23 OVOV Construction Emissions Industrial

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 461.90 3,201.21 4,139.35 13,612.73 137.07 13,749.81 2,846.64 125.27 2,971.90

2010 TOTALS (lbs/day mitigated) 461.90 3,201.21 4,139.35 2,437.37 137.07 2,574.44 512.77 125.27 638.04

2011 TOTALS (lbs/day unmitigated) 435.28 2,904.24 3,846.05 13,612.73 123.50 13,736.23 2,846.64 112.76 2,959.40

2011 TOTALS (lbs/day mitigated) 435.28 2,904.24 3,846.05 2,437.37 123.50 2,560.87 512.77 112.76 625.53

2012 TOTALS (lbs/day unmitigated) 409.81 2,614.32 3,568.21 13,612.73 110.76 13,723.49 2,846.64 101.02 2,947.66

2012 TOTALS (lbs/day mitigated) 409.81 2,614.32 3,568.21 2,437.37 110.76 2,548.13 512.77 101.02 613.79

2013 TOTALS (lbs/day unmitigated) 385.88 2,336.09 3,302.06 13,612.73 98.70 13,711.44 2,846.64 89.87 2,936.51

2013 TOTALS (lbs/day mitigated) 385.88 2,336.09 3,302.06 2,437.37 98.70 2,536.07 512.77 89.87 602.65

2014 TOTALS (lbs/day unmitigated) 362.59 2,073.83 3,060.28 13,612.73 88.14 13,700.88 2,846.64 80.16 2,926.80

2014 TOTALS (lbs/day mitigated) 362.59 2,073.83 3,060.28 2,437.37 88.14 2,525.51 512.77 80.16 592.94

2015 TOTALS (lbs/day unmitigated) 340.59 1,834.06 2,835.39 13,612.73 78.40 13,691.13 2,846.64 71.18 2,917.82

2015 TOTALS (lbs/day mitigated) 340.59 1,834.06 2,835.39 2,437.37 78.40 2,515.77 512.77 71.18 583.96

2016 TOTALS (lbs/day unmitigated) 322.23 1,634.65 2,641.59 13,612.73 70.52 13,683.26 2,846.64 63.94 2,910.57

2016 TOTALS (lbs/day mitigated) 322.23 1,634.65 2,641.59 2,437.37 70.52 2,507.89 512.77 63.94 576.71

2017 TOTALS (lbs/day unmitigated) 306.19 1,464.97 2,463.06 13,612.73 63.56 13,676.29 2,846.64 57.53 2,904.16

2017 TOTALS (lbs/day mitigated) 306.19 1,464.97 2,463.06 2,437.37 63.56 2,500.93 512.77 57.53 570.30

2018 TOTALS (lbs/day unmitigated) 291.47 1,319.69 2,301.46 13,612.73 57.77 13,670.51 2,846.64 52.18 2,898.82

2018 TOTALS (lbs/day mitigated) 291.47 1,319.69 2,301.46 2,437.37 57.77 2,495.14 512.77 52.18 564.96

2019 TOTALS (lbs/day unmitigated) 278.94 1,195.02 2,153.71 13,612.73 52.65 13,665.39 2,846.64 47.47 2,894.11
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Ind'l.urb924

Project Name: 112-23 OVOV Construction Emissions Industrial
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2019 TOTALS (lbs/day mitigated) 278.94 1,195.02 2,153.71 2,437.37 52.65 2,490.02 512.77 47.47 560.25

2020 TOTALS (lbs/day unmitigated) 267.20 1,088.24 2,018.08 13,612.73 48.51 13,661.25 2,846.64 43.66 2,890.30

2020 TOTALS (lbs/day mitigated) 267.20 1,088.24 2,018.08 2,437.37 48.51 2,485.88 512.77 43.66 556.44

2021 TOTALS (lbs/day unmitigated) 234.93 823.42 1,535.53 13,612.73 39.29 13,652.02 2,846.64 35.19 2,881.82

2021 TOTALS (lbs/day mitigated) 234.93 823.42 1,535.53 2,437.37 39.29 2,476.66 512.77 35.19 547.96

2022 TOTALS (lbs/day unmitigated) 234.93 823.42 1,535.53 13,612.73 39.29 13,652.02 2,846.64 35.19 2,881.82

2022 TOTALS (lbs/day mitigated) 234.93 823.42 1,535.53 2,437.37 39.29 2,476.66 512.77 35.19 547.96

2023 TOTALS (lbs/day unmitigated) 234.93 823.42 1,535.53 13,612.73 39.29 13,652.02 2,846.64 35.19 2,881.82

2023 TOTALS (lbs/day mitigated) 234.93 823.42 1,535.53 2,437.37 39.29 2,476.66 512.77 35.19 547.96

2024 TOTALS (lbs/day unmitigated) 234.93 823.42 1,535.53 13,612.73 39.29 13,652.02 2,846.64 35.19 2,881.82

2024 TOTALS (lbs/day mitigated) 234.93 823.42 1,535.53 2,437.37 39.29 2,476.66 512.77 35.19 547.96

2025 TOTALS (lbs/day unmitigated) 234.93 823.42 1,535.53 13,612.73 39.29 13,652.02 2,846.64 35.19 2,881.82

2025 TOTALS (lbs/day mitigated) 234.93 823.42 1,535.53 2,437.37 39.29 2,476.66 512.77 35.19 547.96

2026 TOTALS (lbs/day unmitigated) 219.70 725.29 1,283.90 13,612.73 36.07 13,648.80 2,846.64 32.24 2,878.87

2026 TOTALS (lbs/day mitigated) 219.70 725.29 1,283.90 2,437.37 36.07 2,473.44 512.77 32.24 545.01

2027 TOTALS (lbs/day unmitigated) 219.70 725.29 1,283.90 13,612.73 36.07 13,648.80 2,846.64 32.24 2,878.87

2027 TOTALS (lbs/day mitigated) 219.70 725.29 1,283.90 2,437.37 36.07 2,473.44 512.77 32.24 545.01

2028 TOTALS (lbs/day unmitigated) 219.70 725.29 1,283.90 13,612.73 36.07 13,648.80 2,846.64 32.24 2,878.87

2028 TOTALS (lbs/day mitigated) 219.70 725.29 1,283.90 2,437.37 36.07 2,473.44 512.77 32.24 545.01

2029 TOTALS (lbs/day unmitigated) 219.70 725.29 1,283.90 13,612.73 36.07 13,648.80 2,846.64 32.24 2,878.87

2029 TOTALS (lbs/day mitigated) 219.70 725.29 1,283.90 2,437.37 36.07 2,473.44 512.77 32.24 545.01

2030 TOTALS (lbs/day unmitigated) 219.70 725.29 1,283.90 13,612.73 36.07 13,648.80 2,846.64 32.24 2,878.87

2030 TOTALS (lbs/day mitigated) 219.70 725.29 1,283.90 2,437.37 36.07 2,473.44 512.77 32.24 545.01
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5/26/2009 03:05:51 PM

Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Ind'l.urb924
Project Name: 112-23 OVOV Construction Emissions Industrial

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 461.90 3,201.21 4,139.35 13,612.73 137.07 13,749.81 2,846.64 125.27 2,971.90

2010 TOTALS (lbs/day mitigated) 461.90 3,201.21 4,139.35 2,437.37 137.07 2,574.44 512.77 125.27 638.04

2011 TOTALS (lbs/day unmitigated) 435.28 2,904.24 3,846.05 13,612.73 123.50 13,736.23 2,846.64 112.76 2,959.40

2011 TOTALS (lbs/day mitigated) 435.28 2,904.24 3,846.05 2,437.37 123.50 2,560.87 512.77 112.76 625.53

2012 TOTALS (lbs/day unmitigated) 409.81 2,614.32 3,568.21 13,612.73 110.76 13,723.49 2,846.64 101.02 2,947.66

2012 TOTALS (lbs/day mitigated) 409.81 2,614.32 3,568.21 2,437.37 110.76 2,548.13 512.77 101.02 613.79

2013 TOTALS (lbs/day unmitigated) 385.88 2,336.09 3,302.06 13,612.73 98.70 13,711.44 2,846.64 89.87 2,936.51

2013 TOTALS (lbs/day mitigated) 385.88 2,336.09 3,302.06 2,437.37 98.70 2,536.07 512.77 89.87 602.65

2014 TOTALS (lbs/day unmitigated) 362.59 2,073.83 3,060.28 13,612.73 88.14 13,700.88 2,846.64 80.16 2,926.80

2014 TOTALS (lbs/day mitigated) 362.59 2,073.83 3,060.28 2,437.37 88.14 2,525.51 512.77 80.16 592.94

2015 TOTALS (lbs/day unmitigated) 340.59 1,834.06 2,835.39 13,612.73 78.40 13,691.13 2,846.64 71.18 2,917.82

2015 TOTALS (lbs/day mitigated) 340.59 1,834.06 2,835.39 2,437.37 78.40 2,515.77 512.77 71.18 583.96

2016 TOTALS (lbs/day unmitigated) 322.23 1,634.65 2,641.59 13,612.73 70.52 13,683.26 2,846.64 63.94 2,910.57

2016 TOTALS (lbs/day mitigated) 322.23 1,634.65 2,641.59 2,437.37 70.52 2,507.89 512.77 63.94 576.71

2017 TOTALS (lbs/day unmitigated) 306.19 1,464.97 2,463.06 13,612.73 63.56 13,676.29 2,846.64 57.53 2,904.16

2017 TOTALS (lbs/day mitigated) 306.19 1,464.97 2,463.06 2,437.37 63.56 2,500.93 512.77 57.53 570.30

2018 TOTALS (lbs/day unmitigated) 291.47 1,319.69 2,301.46 13,612.73 57.77 13,670.51 2,846.64 52.18 2,898.82

2018 TOTALS (lbs/day mitigated) 291.47 1,319.69 2,301.46 2,437.37 57.77 2,495.14 512.77 52.18 564.96

2019 TOTALS (lbs/day unmitigated) 278.94 1,195.02 2,153.71 13,612.73 52.65 13,665.39 2,846.64 47.47 2,894.11

2019 TOTALS (lbs/day mitigated) 278.94 1,195.02 2,153.71 2,437.37 52.65 2,490.02 512.77 47.47 560.25
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Ind'l.urb924
Project Name: 112-23 OVOV Construction Emissions Industrial
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2020 TOTALS (lbs/day unmitigated) 267.20 1,088.24 2,018.08 13,612.73 48.51 13,661.25 2,846.64 43.66 2,890.30

2020 TOTALS (lbs/day mitigated) 267.20 1,088.24 2,018.08 2,437.37 48.51 2,485.88 512.77 43.66 556.44

2021 TOTALS (lbs/day unmitigated) 234.93 823.42 1,535.53 13,612.73 39.29 13,652.02 2,846.64 35.19 2,881.82

2021 TOTALS (lbs/day mitigated) 234.93 823.42 1,535.53 2,437.37 39.29 2,476.66 512.77 35.19 547.96

2022 TOTALS (lbs/day unmitigated) 234.93 823.42 1,535.53 13,612.73 39.29 13,652.02 2,846.64 35.19 2,881.82

2022 TOTALS (lbs/day mitigated) 234.93 823.42 1,535.53 2,437.37 39.29 2,476.66 512.77 35.19 547.96

2023 TOTALS (lbs/day unmitigated) 234.93 823.42 1,535.53 13,612.73 39.29 13,652.02 2,846.64 35.19 2,881.82

2023 TOTALS (lbs/day mitigated) 234.93 823.42 1,535.53 2,437.37 39.29 2,476.66 512.77 35.19 547.96

2024 TOTALS (lbs/day unmitigated) 234.93 823.42 1,535.53 13,612.73 39.29 13,652.02 2,846.64 35.19 2,881.82

2024 TOTALS (lbs/day mitigated) 234.93 823.42 1,535.53 2,437.37 39.29 2,476.66 512.77 35.19 547.96

2025 TOTALS (lbs/day unmitigated) 234.93 823.42 1,535.53 13,612.73 39.29 13,652.02 2,846.64 35.19 2,881.82

2025 TOTALS (lbs/day mitigated) 234.93 823.42 1,535.53 2,437.37 39.29 2,476.66 512.77 35.19 547.96

2026 TOTALS (lbs/day unmitigated) 219.70 725.29 1,283.90 13,612.73 36.07 13,648.80 2,846.64 32.24 2,878.87

2026 TOTALS (lbs/day mitigated) 219.70 725.29 1,283.90 2,437.37 36.07 2,473.44 512.77 32.24 545.01

2027 TOTALS (lbs/day unmitigated) 219.70 725.29 1,283.90 13,612.73 36.07 13,648.80 2,846.64 32.24 2,878.87

2027 TOTALS (lbs/day mitigated) 219.70 725.29 1,283.90 2,437.37 36.07 2,473.44 512.77 32.24 545.01

2028 TOTALS (lbs/day unmitigated) 219.70 725.29 1,283.90 13,612.73 36.07 13,648.80 2,846.64 32.24 2,878.87

2028 TOTALS (lbs/day mitigated) 219.70 725.29 1,283.90 2,437.37 36.07 2,473.44 512.77 32.24 545.01

2029 TOTALS (lbs/day unmitigated) 219.70 725.29 1,283.90 13,612.73 36.07 13,648.80 2,846.64 32.24 2,878.87

2029 TOTALS (lbs/day mitigated) 219.70 725.29 1,283.90 2,437.37 36.07 2,473.44 512.77 32.24 545.01

2030 TOTALS (lbs/day unmitigated) 219.70 725.29 1,283.90 13,612.73 36.07 13,648.80 2,846.64 32.24 2,878.87

2030 TOTALS (lbs/day mitigated) 219.70 725.29 1,283.90 2,437.37 36.07 2,473.44 512.77 32.24 545.01
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5/26/2009 03:10:41 PM

Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Insti'l.urb924
Project Name: 112-23 OVOV Construction Emissions Institutional

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 70.26 372.40 475.91 2,183.07 19.10 2,202.17 456.19 17.48 473.67

2010 TOTALS (lbs/day mitigated) 70.26 372.40 475.91 388.84 19.10 407.94 81.48 17.48 98.97

2011 TOTALS (lbs/day unmitigated) 66.78 347.17 446.86 2,183.07 17.73 2,200.80 456.19 16.22 472.41

2011 TOTALS (lbs/day mitigated) 66.78 347.17 446.86 388.84 17.73 406.57 81.48 16.22 97.70

2012 TOTALS (lbs/day unmitigated) 63.65 322.71 419.92 2,183.07 16.30 2,199.37 456.19 14.90 471.09

2012 TOTALS (lbs/day mitigated) 63.65 322.71 419.92 388.84 16.30 405.14 81.48 14.90 96.38

2013 TOTALS (lbs/day unmitigated) 61.03 299.62 394.45 2,183.07 15.02 2,198.09 456.19 13.72 469.91

2013 TOTALS (lbs/day mitigated) 61.03 299.62 394.45 388.84 15.02 403.86 81.48 13.72 95.20

2014 TOTALS (lbs/day unmitigated) 58.23 276.23 371.82 2,183.07 13.70 2,196.77 456.19 12.50 468.69

2014 TOTALS (lbs/day mitigated) 58.23 276.23 371.82 388.84 13.70 402.54 81.48 12.50 93.98

2015 TOTALS (lbs/day unmitigated) 55.41 252.15 350.49 2,183.07 12.62 2,195.69 456.19 11.52 467.70

2015 TOTALS (lbs/day mitigated) 55.41 252.15 350.49 388.84 12.62 401.46 81.48 11.52 93.00

2016 TOTALS (lbs/day unmitigated) 52.93 230.49 331.95 2,183.07 11.47 2,194.54 456.19 10.45 466.64

2016 TOTALS (lbs/day mitigated) 52.93 230.49 331.95 388.84 11.47 400.31 81.48 10.45 91.93

2017 TOTALS (lbs/day unmitigated) 50.71 210.39 314.31 2,183.07 10.42 2,193.49 456.19 9.49 465.68

2017 TOTALS (lbs/day mitigated) 50.71 210.39 314.31 388.84 10.42 399.26 81.48 9.49 90.97

2018 TOTALS (lbs/day unmitigated) 48.40 191.79 298.42 2,183.07 9.44 2,192.51 456.19 8.58 464.77

2018 TOTALS (lbs/day mitigated) 48.40 191.79 298.42 388.84 9.44 398.28 81.48 8.58 90.06

2019 TOTALS (lbs/day unmitigated) 46.53 175.00 283.61 2,183.07 8.47 2,191.54 456.19 7.69 463.88

2019 TOTALS (lbs/day mitigated) 46.53 175.00 283.61 388.84 8.47 397.31 81.48 7.69 89.17
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Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Insti'l.urb924
Project Name: 112-23 OVOV Construction Emissions Institutional
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2020 TOTALS (lbs/day unmitigated) 44.57 159.81 270.07 2,183.07 7.74 2,190.81 456.19 7.02 463.21

2020 TOTALS (lbs/day mitigated) 44.57 159.81 270.07 388.84 7.74 396.58 81.48 7.02 88.50

2021 TOTALS (lbs/day unmitigated) 42.74 152.03 226.62 2,183.07 7.54 2,190.61 456.19 6.83 463.02

2021 TOTALS (lbs/day mitigated) 42.74 152.03 226.62 388.84 7.54 396.38 81.48 6.83 88.32

2022 TOTALS (lbs/day unmitigated) 42.74 152.03 226.62 2,183.07 7.54 2,190.61 456.19 6.83 463.02

2022 TOTALS (lbs/day mitigated) 42.74 152.03 226.62 388.84 7.54 396.38 81.48 6.83 88.32

2023 TOTALS (lbs/day unmitigated) 42.74 152.03 226.62 2,183.07 7.54 2,190.61 456.19 6.83 463.02

2023 TOTALS (lbs/day mitigated) 42.74 152.03 226.62 388.84 7.54 396.38 81.48 6.83 88.32

2024 TOTALS (lbs/day unmitigated) 42.74 152.03 226.62 2,183.07 7.54 2,190.61 456.19 6.83 463.02

2024 TOTALS (lbs/day mitigated) 42.74 152.03 226.62 388.84 7.54 396.38 81.48 6.83 88.32

2025 TOTALS (lbs/day unmitigated) 42.74 152.03 226.62 2,183.07 7.54 2,190.61 456.19 6.83 463.02

2025 TOTALS (lbs/day mitigated) 42.74 152.03 226.62 388.84 7.54 396.38 81.48 6.83 88.32

2026 TOTALS (lbs/day unmitigated) 41.73 148.75 203.06 2,183.07 7.47 2,190.54 456.19 6.77 462.96

2026 TOTALS (lbs/day mitigated) 41.73 148.75 203.06 388.84 7.47 396.31 81.48 6.77 88.25

2027 TOTALS (lbs/day unmitigated) 41.73 148.75 203.06 2,183.07 7.47 2,190.54 456.19 6.77 462.96

2027 TOTALS (lbs/day mitigated) 41.73 148.75 203.06 388.84 7.47 396.31 81.48 6.77 88.25

2028 TOTALS (lbs/day unmitigated) 41.73 148.75 203.06 2,183.07 7.47 2,190.54 456.19 6.77 462.96

2028 TOTALS (lbs/day mitigated) 41.73 148.75 203.06 388.84 7.47 396.31 81.48 6.77 88.25

2029 TOTALS (lbs/day unmitigated) 41.73 148.75 203.06 2,183.07 7.47 2,190.54 456.19 6.77 462.96

2029 TOTALS (lbs/day mitigated) 41.73 148.75 203.06 388.84 7.47 396.31 81.48 6.77 88.25

2030 TOTALS (lbs/day unmitigated) 41.73 148.75 203.06 2,183.07 7.47 2,190.54 456.19 6.77 462.96

2030 TOTALS (lbs/day mitigated) 41.73 148.75 203.06 388.84 7.47 396.31 81.48 6.77 88.25
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Insti'l.urb924
Project Name: 112-23 OVOV Construction Emissions Institutional

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 70.26 372.40 475.91 2,183.07 19.10 2,202.17 456.19 17.48 473.67

2010 TOTALS (lbs/day mitigated) 70.26 372.40 475.91 388.84 19.10 407.94 81.48 17.48 98.97

2011 TOTALS (lbs/day unmitigated) 66.78 347.17 446.86 2,183.07 17.73 2,200.80 456.19 16.22 472.41

2011 TOTALS (lbs/day mitigated) 66.78 347.17 446.86 388.84 17.73 406.57 81.48 16.22 97.70

2012 TOTALS (lbs/day unmitigated) 63.65 322.71 419.92 2,183.07 16.30 2,199.37 456.19 14.90 471.09

2012 TOTALS (lbs/day mitigated) 63.65 322.71 419.92 388.84 16.30 405.14 81.48 14.90 96.38

2013 TOTALS (lbs/day unmitigated) 61.03 299.62 394.45 2,183.07 15.02 2,198.09 456.19 13.72 469.91

2013 TOTALS (lbs/day mitigated) 61.03 299.62 394.45 388.84 15.02 403.86 81.48 13.72 95.20

2014 TOTALS (lbs/day unmitigated) 58.23 276.23 371.82 2,183.07 13.70 2,196.77 456.19 12.50 468.69

2014 TOTALS (lbs/day mitigated) 58.23 276.23 371.82 388.84 13.70 402.54 81.48 12.50 93.98

2015 TOTALS (lbs/day unmitigated) 55.41 252.15 350.49 2,183.07 12.62 2,195.69 456.19 11.52 467.70

2015 TOTALS (lbs/day mitigated) 55.41 252.15 350.49 388.84 12.62 401.46 81.48 11.52 93.00

2016 TOTALS (lbs/day unmitigated) 52.93 230.49 331.95 2,183.07 11.47 2,194.54 456.19 10.45 466.64

2016 TOTALS (lbs/day mitigated) 52.93 230.49 331.95 388.84 11.47 400.31 81.48 10.45 91.93

2017 TOTALS (lbs/day unmitigated) 50.71 210.39 314.31 2,183.07 10.42 2,193.49 456.19 9.49 465.68

2017 TOTALS (lbs/day mitigated) 50.71 210.39 314.31 388.84 10.42 399.26 81.48 9.49 90.97

2018 TOTALS (lbs/day unmitigated) 48.40 191.79 298.42 2,183.07 9.44 2,192.51 456.19 8.58 464.77

2018 TOTALS (lbs/day mitigated) 48.40 191.79 298.42 388.84 9.44 398.28 81.48 8.58 90.06

2019 TOTALS (lbs/day unmitigated) 46.53 175.00 283.61 2,183.07 8.47 2,191.54 456.19 7.69 463.88

2019 TOTALS (lbs/day mitigated) 46.53 175.00 283.61 388.84 8.47 397.31 81.48 7.69 89.17
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Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Insti'l.urb924
Project Name: 112-23 OVOV Construction Emissions Institutional
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2020 TOTALS (lbs/day unmitigated) 44.57 159.81 270.07 2,183.07 7.74 2,190.81 456.19 7.02 463.21

2020 TOTALS (lbs/day mitigated) 44.57 159.81 270.07 388.84 7.74 396.58 81.48 7.02 88.50

2021 TOTALS (lbs/day unmitigated) 42.74 152.03 226.62 2,183.07 7.54 2,190.61 456.19 6.83 463.02

2021 TOTALS (lbs/day mitigated) 42.74 152.03 226.62 388.84 7.54 396.38 81.48 6.83 88.32

2022 TOTALS (lbs/day unmitigated) 42.74 152.03 226.62 2,183.07 7.54 2,190.61 456.19 6.83 463.02

2022 TOTALS (lbs/day mitigated) 42.74 152.03 226.62 388.84 7.54 396.38 81.48 6.83 88.32

2023 TOTALS (lbs/day unmitigated) 42.74 152.03 226.62 2,183.07 7.54 2,190.61 456.19 6.83 463.02

2023 TOTALS (lbs/day mitigated) 42.74 152.03 226.62 388.84 7.54 396.38 81.48 6.83 88.32

2024 TOTALS (lbs/day unmitigated) 42.74 152.03 226.62 2,183.07 7.54 2,190.61 456.19 6.83 463.02

2024 TOTALS (lbs/day mitigated) 42.74 152.03 226.62 388.84 7.54 396.38 81.48 6.83 88.32

2025 TOTALS (lbs/day unmitigated) 42.74 152.03 226.62 2,183.07 7.54 2,190.61 456.19 6.83 463.02

2025 TOTALS (lbs/day mitigated) 42.74 152.03 226.62 388.84 7.54 396.38 81.48 6.83 88.32

2026 TOTALS (lbs/day unmitigated) 41.73 148.75 203.06 2,183.07 7.47 2,190.54 456.19 6.77 462.96

2026 TOTALS (lbs/day mitigated) 41.73 148.75 203.06 388.84 7.47 396.31 81.48 6.77 88.25

2027 TOTALS (lbs/day unmitigated) 41.73 148.75 203.06 2,183.07 7.47 2,190.54 456.19 6.77 462.96

2027 TOTALS (lbs/day mitigated) 41.73 148.75 203.06 388.84 7.47 396.31 81.48 6.77 88.25

2028 TOTALS (lbs/day unmitigated) 41.73 148.75 203.06 2,183.07 7.47 2,190.54 456.19 6.77 462.96

2028 TOTALS (lbs/day mitigated) 41.73 148.75 203.06 388.84 7.47 396.31 81.48 6.77 88.25

2029 TOTALS (lbs/day unmitigated) 41.73 148.75 203.06 2,183.07 7.47 2,190.54 456.19 6.77 462.96

2029 TOTALS (lbs/day mitigated) 41.73 148.75 203.06 388.84 7.47 396.31 81.48 6.77 88.25

2030 TOTALS (lbs/day unmitigated) 41.73 148.75 203.06 2,183.07 7.47 2,190.54 456.19 6.77 462.96

2030 TOTALS (lbs/day mitigated) 41.73 148.75 203.06 388.84 7.47 396.31 81.48 6.77 88.25
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Non-Res'l.urb924
Project Name: 112-23 OVOV Construction Emissions Non Residential

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 35.31 213.40 202.11 625.76 12.27 638.03 130.77 11.27 142.03

2010 TOTALS (lbs/day mitigated) 35.31 213.40 202.11 111.47 12.27 123.75 23.36 11.27 34.63

2011 TOTALS (lbs/day unmitigated) 33.41 199.54 192.18 625.76 11.57 637.33 130.77 10.62 141.38

2011 TOTALS (lbs/day mitigated) 33.41 199.54 192.18 111.47 11.57 123.04 23.36 10.62 33.98

2012 TOTALS (lbs/day unmitigated) 31.59 186.28 183.18 625.76 10.56 636.32 130.77 9.69 140.46

2012 TOTALS (lbs/day mitigated) 31.59 186.28 183.18 111.47 10.56 122.04 23.36 9.69 33.05

2013 TOTALS (lbs/day unmitigated) 29.99 173.72 174.66 625.76 9.70 635.46 130.77 8.90 139.66

2013 TOTALS (lbs/day mitigated) 29.99 173.72 174.66 111.47 9.70 121.18 23.36 8.90 32.26

2014 TOTALS (lbs/day unmitigated) 28.37 161.16 166.92 625.76 8.72 634.48 130.77 8.00 138.76

2014 TOTALS (lbs/day mitigated) 28.37 161.16 166.92 111.47 8.72 120.20 23.36 8.00 31.36

2015 TOTALS (lbs/day unmitigated) 26.68 147.30 159.66 625.76 8.03 633.79 130.77 7.36 138.13

2015 TOTALS (lbs/day mitigated) 26.68 147.30 159.66 111.47 8.03 119.51 23.36 7.36 30.72

2016 TOTALS (lbs/day unmitigated) 25.23 134.68 153.31 625.76 7.23 632.99 130.77 6.62 137.39

2016 TOTALS (lbs/day mitigated) 25.23 134.68 153.31 111.47 7.23 118.70 23.36 6.62 29.98

2017 TOTALS (lbs/day unmitigated) 23.99 122.88 147.34 625.76 6.53 632.28 130.77 5.97 136.74

2017 TOTALS (lbs/day mitigated) 23.99 122.88 147.34 111.47 6.53 118.00 23.36 5.97 29.34

2018 TOTALS (lbs/day unmitigated) 22.60 111.96 141.89 625.76 5.85 631.61 130.77 5.36 136.12

2018 TOTALS (lbs/day mitigated) 22.60 111.96 141.89 111.47 5.85 117.33 23.36 5.36 28.72

2019 TOTALS (lbs/day unmitigated) 21.37 102.04 136.86 625.76 5.20 630.95 130.77 4.75 135.51

2019 TOTALS (lbs/day mitigated) 21.37 102.04 136.86 111.47 5.20 116.67 23.36 4.75 28.11
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Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Non-Res'l.urb924
Project Name: 112-23 OVOV Construction Emissions Non Residential
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2020 TOTALS (lbs/day unmitigated) 20.28 93.17 132.35 625.76 4.77 630.52 130.77 4.35 135.12

2020 TOTALS (lbs/day mitigated) 20.28 93.17 132.35 111.47 4.77 116.24 23.36 4.35 27.72

2021 TOTALS (lbs/day unmitigated) 19.73 90.91 119.33 625.76 4.71 630.46 130.77 4.30 135.07

2021 TOTALS (lbs/day mitigated) 19.73 90.91 119.33 111.47 4.71 116.18 23.36 4.30 27.66

2022 TOTALS (lbs/day unmitigated) 19.73 90.91 119.33 625.76 4.71 630.46 130.77 4.30 135.07

2022 TOTALS (lbs/day mitigated) 19.73 90.91 119.33 111.47 4.71 116.18 23.36 4.30 27.66

2023 TOTALS (lbs/day unmitigated) 19.73 90.91 119.33 625.76 4.71 630.46 130.77 4.30 135.07

2023 TOTALS (lbs/day mitigated) 19.73 90.91 119.33 111.47 4.71 116.18 23.36 4.30 27.66

2024 TOTALS (lbs/day unmitigated) 19.73 90.91 119.33 625.76 4.71 630.46 130.77 4.30 135.07

2024 TOTALS (lbs/day mitigated) 19.73 90.91 119.33 111.47 4.71 116.18 23.36 4.30 27.66

2025 TOTALS (lbs/day unmitigated) 19.73 90.91 119.33 625.76 4.71 630.46 130.77 4.30 135.07

2025 TOTALS (lbs/day mitigated) 19.73 90.91 119.33 111.47 4.71 116.18 23.36 4.30 27.66

2026 TOTALS (lbs/day unmitigated) 19.43 89.95 112.28 625.76 4.69 630.44 130.77 4.28 135.05

2026 TOTALS (lbs/day mitigated) 19.43 89.95 112.28 111.47 4.69 116.16 23.36 4.28 27.64

2027 TOTALS (lbs/day unmitigated) 19.43 89.95 112.28 625.76 4.69 630.44 130.77 4.28 135.05

2027 TOTALS (lbs/day mitigated) 19.43 89.95 112.28 111.47 4.69 116.16 23.36 4.28 27.64

2028 TOTALS (lbs/day unmitigated) 19.43 89.95 112.28 625.76 4.69 630.44 130.77 4.28 135.05

2028 TOTALS (lbs/day mitigated) 19.43 89.95 112.28 111.47 4.69 116.16 23.36 4.28 27.64

2029 TOTALS (lbs/day unmitigated) 19.43 89.95 112.28 625.76 4.69 630.44 130.77 4.28 135.05

2029 TOTALS (lbs/day mitigated) 19.43 89.95 112.28 111.47 4.69 116.16 23.36 4.28 27.64

2030 TOTALS (lbs/day unmitigated) 19.43 89.95 112.28 625.76 4.69 630.44 130.77 4.28 135.05

2030 TOTALS (lbs/day mitigated) 19.43 89.95 112.28 111.47 4.69 116.16 23.36 4.28 27.64
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Non-Res'l.urb924

Project Name: 112-23 OVOV Construction Emissions Non Residential

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 35.31 213.40 202.11 625.76 12.27 638.03 130.77 11.27 142.03

2010 TOTALS (lbs/day mitigated) 35.31 213.40 202.11 111.47 12.27 123.75 23.36 11.27 34.63

2011 TOTALS (lbs/day unmitigated) 33.41 199.54 192.18 625.76 11.57 637.33 130.77 10.62 141.38

2011 TOTALS (lbs/day mitigated) 33.41 199.54 192.18 111.47 11.57 123.04 23.36 10.62 33.98

2012 TOTALS (lbs/day unmitigated) 31.59 186.28 183.18 625.76 10.56 636.32 130.77 9.69 140.46

2012 TOTALS (lbs/day mitigated) 31.59 186.28 183.18 111.47 10.56 122.04 23.36 9.69 33.05

2013 TOTALS (lbs/day unmitigated) 29.99 173.72 174.66 625.76 9.70 635.46 130.77 8.90 139.66

2013 TOTALS (lbs/day mitigated) 29.99 173.72 174.66 111.47 9.70 121.18 23.36 8.90 32.26

2014 TOTALS (lbs/day unmitigated) 28.37 161.16 166.92 625.76 8.72 634.48 130.77 8.00 138.76

2014 TOTALS (lbs/day mitigated) 28.37 161.16 166.92 111.47 8.72 120.20 23.36 8.00 31.36

2015 TOTALS (lbs/day unmitigated) 26.68 147.30 159.66 625.76 8.03 633.79 130.77 7.36 138.13

2015 TOTALS (lbs/day mitigated) 26.68 147.30 159.66 111.47 8.03 119.51 23.36 7.36 30.72

2016 TOTALS (lbs/day unmitigated) 25.23 134.68 153.31 625.76 7.23 632.99 130.77 6.62 137.39

2016 TOTALS (lbs/day mitigated) 25.23 134.68 153.31 111.47 7.23 118.70 23.36 6.62 29.98

2017 TOTALS (lbs/day unmitigated) 23.99 122.88 147.34 625.76 6.53 632.28 130.77 5.97 136.74

2017 TOTALS (lbs/day mitigated) 23.99 122.88 147.34 111.47 6.53 118.00 23.36 5.97 29.34

2018 TOTALS (lbs/day unmitigated) 22.60 111.96 141.89 625.76 5.85 631.61 130.77 5.36 136.12

2018 TOTALS (lbs/day mitigated) 22.60 111.96 141.89 111.47 5.85 117.33 23.36 5.36 28.72

2019 TOTALS (lbs/day unmitigated) 21.37 102.04 136.86 625.76 5.20 630.95 130.77 4.75 135.51
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File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Non-Res'l.urb924

Project Name: 112-23 OVOV Construction Emissions Non Residential
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2019 TOTALS (lbs/day mitigated) 21.37 102.04 136.86 111.47 5.20 116.67 23.36 4.75 28.11

2020 TOTALS (lbs/day unmitigated) 20.28 93.17 132.35 625.76 4.77 630.52 130.77 4.35 135.12

2020 TOTALS (lbs/day mitigated) 20.28 93.17 132.35 111.47 4.77 116.24 23.36 4.35 27.72

2021 TOTALS (lbs/day unmitigated) 19.73 90.91 119.33 625.76 4.71 630.46 130.77 4.30 135.07

2021 TOTALS (lbs/day mitigated) 19.73 90.91 119.33 111.47 4.71 116.18 23.36 4.30 27.66

2022 TOTALS (lbs/day unmitigated) 19.73 90.91 119.33 625.76 4.71 630.46 130.77 4.30 135.07

2022 TOTALS (lbs/day mitigated) 19.73 90.91 119.33 111.47 4.71 116.18 23.36 4.30 27.66

2023 TOTALS (lbs/day unmitigated) 19.73 90.91 119.33 625.76 4.71 630.46 130.77 4.30 135.07

2023 TOTALS (lbs/day mitigated) 19.73 90.91 119.33 111.47 4.71 116.18 23.36 4.30 27.66

2024 TOTALS (lbs/day unmitigated) 19.73 90.91 119.33 625.76 4.71 630.46 130.77 4.30 135.07

2024 TOTALS (lbs/day mitigated) 19.73 90.91 119.33 111.47 4.71 116.18 23.36 4.30 27.66

2025 TOTALS (lbs/day unmitigated) 19.73 90.91 119.33 625.76 4.71 630.46 130.77 4.30 135.07

2025 TOTALS (lbs/day mitigated) 19.73 90.91 119.33 111.47 4.71 116.18 23.36 4.30 27.66

2026 TOTALS (lbs/day unmitigated) 19.43 89.95 112.28 625.76 4.69 630.44 130.77 4.28 135.05

2026 TOTALS (lbs/day mitigated) 19.43 89.95 112.28 111.47 4.69 116.16 23.36 4.28 27.64

2027 TOTALS (lbs/day unmitigated) 19.43 89.95 112.28 625.76 4.69 630.44 130.77 4.28 135.05

2027 TOTALS (lbs/day mitigated) 19.43 89.95 112.28 111.47 4.69 116.16 23.36 4.28 27.64

2028 TOTALS (lbs/day unmitigated) 19.43 89.95 112.28 625.76 4.69 630.44 130.77 4.28 135.05

2028 TOTALS (lbs/day mitigated) 19.43 89.95 112.28 111.47 4.69 116.16 23.36 4.28 27.64

2029 TOTALS (lbs/day unmitigated) 19.43 89.95 112.28 625.76 4.69 630.44 130.77 4.28 135.05

2029 TOTALS (lbs/day mitigated) 19.43 89.95 112.28 111.47 4.69 116.16 23.36 4.28 27.64

2030 TOTALS (lbs/day unmitigated) 19.43 89.95 112.28 625.76 4.69 630.44 130.77 4.28 135.05

2030 TOTALS (lbs/day mitigated) 19.43 89.95 112.28 111.47 4.69 116.16 23.36 4.28 27.64
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Office.urb924
Project Name: 112-23 OVOV Construction Emissions Office

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 103.51 515.22 745.24 3,760.00 24.96 3,784.96 785.71 22.81 808.52

2010 TOTALS (lbs/day mitigated) 103.51 515.22 745.24 669.70 24.96 694.66 140.33 22.81 163.14

2011 TOTALS (lbs/day unmitigated) 98.66 479.46 697.77 3,760.00 23.11 3,783.11 785.71 21.11 806.82

2011 TOTALS (lbs/day mitigated) 98.66 479.46 697.77 669.70 23.11 692.81 140.33 21.11 161.44

2012 TOTALS (lbs/day unmitigated) 94.34 444.84 653.62 3,760.00 21.29 3,781.29 785.71 19.43 805.14

2012 TOTALS (lbs/day mitigated) 94.34 444.84 653.62 669.70 21.29 690.99 140.33 19.43 159.76

2013 TOTALS (lbs/day unmitigated) 90.68 412.13 611.90 3,760.00 19.66 3,779.66 785.71 17.92 803.63

2013 TOTALS (lbs/day mitigated) 90.68 412.13 611.90 669.70 19.66 689.36 140.33 17.92 158.25

2014 TOTALS (lbs/day unmitigated) 86.80 378.92 574.70 3,760.00 18.01 3,778.01 785.71 16.40 802.11

2014 TOTALS (lbs/day mitigated) 86.80 378.92 574.70 669.70 18.01 687.71 140.33 16.40 156.73

2015 TOTALS (lbs/day unmitigated) 82.89 345.42 539.70 3,760.00 16.62 3,776.62 785.71 15.12 800.83

2015 TOTALS (lbs/day mitigated) 82.89 345.42 539.70 669.70 16.62 686.32 140.33 15.12 155.45

2016 TOTALS (lbs/day unmitigated) 79.48 315.47 509.16 3,760.00 15.24 3,775.24 785.71 13.85 799.56

2016 TOTALS (lbs/day mitigated) 79.48 315.47 509.16 669.70 15.24 684.94 140.33 13.85 154.18

2017 TOTALS (lbs/day unmitigated) 76.48 287.70 480.10 3,760.00 13.90 3,773.90 785.71 12.62 798.33

2017 TOTALS (lbs/day mitigated) 76.48 287.70 480.10 669.70 13.90 683.60 140.33 12.62 152.95

2018 TOTALS (lbs/day unmitigated) 73.31 262.17 453.83 3,760.00 12.66 3,772.66 785.71 11.47 797.19

2018 TOTALS (lbs/day mitigated) 73.31 262.17 453.83 669.70 12.66 682.36 140.33 11.47 151.81

2019 TOTALS (lbs/day unmitigated) 70.74 239.11 429.37 3,760.00 11.46 3,771.46 785.71 10.37 796.08

2019 TOTALS (lbs/day mitigated) 70.74 239.11 429.37 669.70 11.46 681.16 140.33 10.37 150.70
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Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Office.urb924
Project Name: 112-23 OVOV Construction Emissions Office
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2020 TOTALS (lbs/day unmitigated) 68.08 218.23 406.85 3,760.00 10.52 3,770.52 785.71 9.50 795.21

2020 TOTALS (lbs/day mitigated) 68.08 218.23 406.85 669.70 10.52 680.22 140.33 9.50 149.83

2021 TOTALS (lbs/day unmitigated) 64.94 204.86 332.52 3,760.00 10.17 3,770.17 785.71 9.18 794.89

2021 TOTALS (lbs/day mitigated) 64.94 204.86 332.52 669.70 10.17 679.87 140.33 9.18 149.51

2022 TOTALS (lbs/day unmitigated) 64.94 204.86 332.52 3,760.00 10.17 3,770.17 785.71 9.18 794.89

2022 TOTALS (lbs/day mitigated) 64.94 204.86 332.52 669.70 10.17 679.87 140.33 9.18 149.51

2023 TOTALS (lbs/day unmitigated) 64.94 204.86 332.52 3,760.00 10.17 3,770.17 785.71 9.18 794.89

2023 TOTALS (lbs/day mitigated) 64.94 204.86 332.52 669.70 10.17 679.87 140.33 9.18 149.51

2024 TOTALS (lbs/day unmitigated) 64.94 204.86 332.52 3,760.00 10.17 3,770.17 785.71 9.18 794.89

2024 TOTALS (lbs/day mitigated) 64.94 204.86 332.52 669.70 10.17 679.87 140.33 9.18 149.51

2025 TOTALS (lbs/day unmitigated) 64.94 204.86 332.52 3,760.00 10.17 3,770.17 785.71 9.18 794.89

2025 TOTALS (lbs/day mitigated) 64.94 204.86 332.52 669.70 10.17 679.87 140.33 9.18 149.51

2026 TOTALS (lbs/day unmitigated) 63.21 199.22 292.22 3,760.00 10.04 3,770.05 785.71 9.07 794.78

2026 TOTALS (lbs/day mitigated) 63.21 199.22 292.22 669.70 10.04 679.74 140.33 9.07 149.40

2027 TOTALS (lbs/day unmitigated) 63.21 199.22 292.22 3,760.00 10.04 3,770.05 785.71 9.07 794.78

2027 TOTALS (lbs/day mitigated) 63.21 199.22 292.22 669.70 10.04 679.74 140.33 9.07 149.40

2028 TOTALS (lbs/day unmitigated) 63.21 199.22 292.22 3,760.00 10.04 3,770.05 785.71 9.07 794.78

2028 TOTALS (lbs/day mitigated) 63.21 199.22 292.22 669.70 10.04 679.74 140.33 9.07 149.40

2029 TOTALS (lbs/day unmitigated) 63.21 199.22 292.22 3,760.00 10.04 3,770.05 785.71 9.07 794.78

2029 TOTALS (lbs/day mitigated) 63.21 199.22 292.22 669.70 10.04 679.74 140.33 9.07 149.40

2030 TOTALS (lbs/day unmitigated) 63.21 199.22 292.22 3,760.00 10.04 3,770.05 785.71 9.07 794.78

2030 TOTALS (lbs/day mitigated) 63.21 199.22 292.22 669.70 10.04 679.74 140.33 9.07 149.40
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Combined Winter Emissions Reports (Pounds/Day)

File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Office.urb924

Project Name: 112-23 OVOV Construction Emissions Office

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 103.51 515.22 745.24 3,760.00 24.96 3,784.96 785.71 22.81 808.52

2010 TOTALS (lbs/day mitigated) 103.51 515.22 745.24 669.70 24.96 694.66 140.33 22.81 163.14

2011 TOTALS (lbs/day unmitigated) 98.66 479.46 697.77 3,760.00 23.11 3,783.11 785.71 21.11 806.82

2011 TOTALS (lbs/day mitigated) 98.66 479.46 697.77 669.70 23.11 692.81 140.33 21.11 161.44

2012 TOTALS (lbs/day unmitigated) 94.34 444.84 653.62 3,760.00 21.29 3,781.29 785.71 19.43 805.14

2012 TOTALS (lbs/day mitigated) 94.34 444.84 653.62 669.70 21.29 690.99 140.33 19.43 159.76

2013 TOTALS (lbs/day unmitigated) 90.68 412.13 611.90 3,760.00 19.66 3,779.66 785.71 17.92 803.63

2013 TOTALS (lbs/day mitigated) 90.68 412.13 611.90 669.70 19.66 689.36 140.33 17.92 158.25

2014 TOTALS (lbs/day unmitigated) 86.80 378.92 574.70 3,760.00 18.01 3,778.01 785.71 16.40 802.11

2014 TOTALS (lbs/day mitigated) 86.80 378.92 574.70 669.70 18.01 687.71 140.33 16.40 156.73

2015 TOTALS (lbs/day unmitigated) 82.89 345.42 539.70 3,760.00 16.62 3,776.62 785.71 15.12 800.83

2015 TOTALS (lbs/day mitigated) 82.89 345.42 539.70 669.70 16.62 686.32 140.33 15.12 155.45

2016 TOTALS (lbs/day unmitigated) 79.48 315.47 509.16 3,760.00 15.24 3,775.24 785.71 13.85 799.56

2016 TOTALS (lbs/day mitigated) 79.48 315.47 509.16 669.70 15.24 684.94 140.33 13.85 154.18

2017 TOTALS (lbs/day unmitigated) 76.48 287.70 480.10 3,760.00 13.90 3,773.90 785.71 12.62 798.33

2017 TOTALS (lbs/day mitigated) 76.48 287.70 480.10 669.70 13.90 683.60 140.33 12.62 152.95

2018 TOTALS (lbs/day unmitigated) 73.31 262.17 453.83 3,760.00 12.66 3,772.66 785.71 11.47 797.19

2018 TOTALS (lbs/day mitigated) 73.31 262.17 453.83 669.70 12.66 682.36 140.33 11.47 151.81

2019 TOTALS (lbs/day unmitigated) 70.74 239.11 429.37 3,760.00 11.46 3,771.46 785.71 10.37 796.08

2019 TOTALS (lbs/day mitigated) 70.74 239.11 429.37 669.70 11.46 681.16 140.33 10.37 150.70
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File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Office.urb924

Project Name: 112-23 OVOV Construction Emissions Office
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2020 TOTALS (lbs/day unmitigated) 68.08 218.23 406.85 3,760.00 10.52 3,770.52 785.71 9.50 795.21

2020 TOTALS (lbs/day mitigated) 68.08 218.23 406.85 669.70 10.52 680.22 140.33 9.50 149.83

2021 TOTALS (lbs/day unmitigated) 64.94 204.86 332.52 3,760.00 10.17 3,770.17 785.71 9.18 794.89

2021 TOTALS (lbs/day mitigated) 64.94 204.86 332.52 669.70 10.17 679.87 140.33 9.18 149.51

2022 TOTALS (lbs/day unmitigated) 64.94 204.86 332.52 3,760.00 10.17 3,770.17 785.71 9.18 794.89

2022 TOTALS (lbs/day mitigated) 64.94 204.86 332.52 669.70 10.17 679.87 140.33 9.18 149.51

2023 TOTALS (lbs/day unmitigated) 64.94 204.86 332.52 3,760.00 10.17 3,770.17 785.71 9.18 794.89

2023 TOTALS (lbs/day mitigated) 64.94 204.86 332.52 669.70 10.17 679.87 140.33 9.18 149.51

2024 TOTALS (lbs/day unmitigated) 64.94 204.86 332.52 3,760.00 10.17 3,770.17 785.71 9.18 794.89

2024 TOTALS (lbs/day mitigated) 64.94 204.86 332.52 669.70 10.17 679.87 140.33 9.18 149.51

2025 TOTALS (lbs/day unmitigated) 64.94 204.86 332.52 3,760.00 10.17 3,770.17 785.71 9.18 794.89

2025 TOTALS (lbs/day mitigated) 64.94 204.86 332.52 669.70 10.17 679.87 140.33 9.18 149.51

2026 TOTALS (lbs/day unmitigated) 63.21 199.22 292.22 3,760.00 10.04 3,770.05 785.71 9.07 794.78

2026 TOTALS (lbs/day mitigated) 63.21 199.22 292.22 669.70 10.04 679.74 140.33 9.07 149.40

2027 TOTALS (lbs/day unmitigated) 63.21 199.22 292.22 3,760.00 10.04 3,770.05 785.71 9.07 794.78

2027 TOTALS (lbs/day mitigated) 63.21 199.22 292.22 669.70 10.04 679.74 140.33 9.07 149.40

2028 TOTALS (lbs/day unmitigated) 63.21 199.22 292.22 3,760.00 10.04 3,770.05 785.71 9.07 794.78

2028 TOTALS (lbs/day mitigated) 63.21 199.22 292.22 669.70 10.04 679.74 140.33 9.07 149.40

2029 TOTALS (lbs/day unmitigated) 63.21 199.22 292.22 3,760.00 10.04 3,770.05 785.71 9.07 794.78

2029 TOTALS (lbs/day mitigated) 63.21 199.22 292.22 669.70 10.04 679.74 140.33 9.07 149.40

2030 TOTALS (lbs/day unmitigated) 63.21 199.22 292.22 3,760.00 10.04 3,770.05 785.71 9.07 794.78

2030 TOTALS (lbs/day mitigated) 63.21 199.22 292.22 669.70 10.04 679.74 140.33 9.07 149.40
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5/26/2009 03:44:14 PM

Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Recreation.urb924
Project Name: 112-23 OVOV Construction Emissions Recreation

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 578.17 4,306.12 5,252.23 15,098.87 183.25 15,282.12 3,158.14 167.55 3,325.70

2010 TOTALS (lbs/day mitigated) 578.17 4,306.12 5,252.23 2,708.05 183.25 2,891.29 570.45 167.55 738.00

2011 TOTALS (lbs/day unmitigated) 543.31 3,899.90 4,877.28 15,098.87 164.73 15,263.60 3,158.14 150.49 3,308.64

2011 TOTALS (lbs/day mitigated) 543.31 3,899.90 4,877.28 2,708.05 164.73 2,872.78 570.45 150.49 720.94

2012 TOTALS (lbs/day unmitigated) 509.74 3,503.07 4,521.43 15,098.87 147.31 15,246.18 3,158.14 134.44 3,292.58

2012 TOTALS (lbs/day mitigated) 509.74 3,503.07 4,521.43 2,708.05 147.31 2,855.36 570.45 134.44 704.88

2013 TOTALS (lbs/day unmitigated) 477.89 3,121.99 4,180.00 15,098.87 130.78 15,229.65 3,158.14 119.17 3,277.31

2013 TOTALS (lbs/day mitigated) 477.89 3,121.99 4,180.00 2,708.05 130.78 2,838.83 570.45 119.17 689.61

2014 TOTALS (lbs/day unmitigated) 447.10 2,764.10 3,869.26 15,098.87 116.33 15,215.20 3,158.14 105.88 3,264.02

2014 TOTALS (lbs/day mitigated) 447.10 2,764.10 3,869.26 2,708.05 116.33 2,824.37 570.45 105.88 676.32

2015 TOTALS (lbs/day unmitigated) 418.10 2,438.31 3,580.61 15,098.87 103.03 15,201.90 3,158.14 93.62 3,251.77

2015 TOTALS (lbs/day mitigated) 418.10 2,438.31 3,580.61 2,708.05 103.03 2,811.08 570.45 93.62 664.07

2016 TOTALS (lbs/day unmitigated) 394.01 2,168.46 3,332.51 15,098.87 92.36 15,191.23 3,158.14 83.80 3,241.94

2016 TOTALS (lbs/day mitigated) 394.01 2,168.46 3,332.51 2,708.05 92.36 2,800.41 570.45 83.80 654.24

2017 TOTALS (lbs/day unmitigated) 372.99 1,940.18 3,104.99 15,098.87 83.02 15,181.89 3,158.14 75.21 3,233.35

2017 TOTALS (lbs/day mitigated) 372.99 1,940.18 3,104.99 2,708.05 83.02 2,791.07 570.45 75.21 645.65

2018 TOTALS (lbs/day unmitigated) 353.92 1,745.76 2,899.36 15,098.87 75.33 15,174.20 3,158.14 68.11 3,226.25

2018 TOTALS (lbs/day mitigated) 353.92 1,745.76 2,899.36 2,708.05 75.33 2,783.38 570.45 68.11 638.55

2019 TOTALS (lbs/day unmitigated) 337.63 1,579.58 2,711.81 15,098.87 68.58 15,167.45 3,158.14 61.90 3,220.04

2019 TOTALS (lbs/day mitigated) 337.63 1,579.58 2,711.81 2,708.05 68.58 2,776.63 570.45 61.90 632.34
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Recreation.urb924
Project Name: 112-23 OVOV Construction Emissions Recreation
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2020 TOTALS (lbs/day unmitigated) 322.54 1,437.93 2,540.01 15,098.87 63.10 15,161.97 3,158.14 56.86 3,215.00

2020 TOTALS (lbs/day mitigated) 322.54 1,437.93 2,540.01 2,708.05 63.10 2,771.15 570.45 56.86 627.30

2021 TOTALS (lbs/day unmitigated) 279.27 1,067.06 1,927.77 15,098.87 50.04 15,148.91 3,158.14 44.85 3,203.00

2021 TOTALS (lbs/day mitigated) 279.27 1,067.06 1,927.77 2,708.05 50.04 2,758.09 570.45 44.85 615.30

2022 TOTALS (lbs/day unmitigated) 279.27 1,067.06 1,927.77 15,098.87 50.04 15,148.91 3,158.14 44.85 3,203.00

2022 TOTALS (lbs/day mitigated) 279.27 1,067.06 1,927.77 2,708.05 50.04 2,758.09 570.45 44.85 615.30

2023 TOTALS (lbs/day unmitigated) 279.27 1,067.06 1,927.77 15,098.87 50.04 15,148.91 3,158.14 44.85 3,203.00

2023 TOTALS (lbs/day mitigated) 279.27 1,067.06 1,927.77 2,708.05 50.04 2,758.09 570.45 44.85 615.30

2024 TOTALS (lbs/day unmitigated) 279.27 1,067.06 1,927.77 15,098.87 50.04 15,148.91 3,158.14 44.85 3,203.00

2024 TOTALS (lbs/day mitigated) 279.27 1,067.06 1,927.77 2,708.05 50.04 2,758.09 570.45 44.85 615.30

2025 TOTALS (lbs/day unmitigated) 279.27 1,067.06 1,927.77 15,098.87 50.04 15,148.91 3,158.14 44.85 3,203.00

2025 TOTALS (lbs/day mitigated) 279.27 1,067.06 1,927.77 2,708.05 50.04 2,758.09 570.45 44.85 615.30

2026 TOTALS (lbs/day unmitigated) 259.17 930.49 1,610.45 15,098.87 45.48 15,144.35 3,158.14 40.68 3,198.82

2026 TOTALS (lbs/day mitigated) 259.17 930.49 1,610.45 2,708.05 45.48 2,753.53 570.45 40.68 611.12

2027 TOTALS (lbs/day unmitigated) 259.17 930.49 1,610.45 15,098.87 45.48 15,144.35 3,158.14 40.68 3,198.82

2027 TOTALS (lbs/day mitigated) 259.17 930.49 1,610.45 2,708.05 45.48 2,753.53 570.45 40.68 611.12

2028 TOTALS (lbs/day unmitigated) 259.17 930.49 1,610.45 15,098.87 45.48 15,144.35 3,158.14 40.68 3,198.82

2028 TOTALS (lbs/day mitigated) 259.17 930.49 1,610.45 2,708.05 45.48 2,753.53 570.45 40.68 611.12

2029 TOTALS (lbs/day unmitigated) 259.17 930.49 1,610.45 15,098.87 45.48 15,144.35 3,158.14 40.68 3,198.82

2029 TOTALS (lbs/day mitigated) 259.17 930.49 1,610.45 2,708.05 45.48 2,753.53 570.45 40.68 611.12

2030 TOTALS (lbs/day unmitigated) 259.17 930.49 1,610.45 15,098.87 45.48 15,144.35 3,158.14 40.68 3,198.82

2030 TOTALS (lbs/day mitigated) 259.17 930.49 1,610.45 2,708.05 45.48 2,753.53 570.45 40.68 611.12
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5/26/2009 03:47:12 PM

Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Recreation.urb924
Project Name: 112-23 OVOV Construction Emissions Recreation

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 578.17 4,306.12 5,252.23 15,098.87 183.25 15,282.12 3,158.14 167.55 3,325.70

2010 TOTALS (lbs/day mitigated) 578.17 4,306.12 5,252.23 2,708.05 183.25 2,891.29 570.45 167.55 738.00

2011 TOTALS (lbs/day unmitigated) 543.31 3,899.90 4,877.28 15,098.87 164.73 15,263.60 3,158.14 150.49 3,308.64

2011 TOTALS (lbs/day mitigated) 543.31 3,899.90 4,877.28 2,708.05 164.73 2,872.78 570.45 150.49 720.94

2012 TOTALS (lbs/day unmitigated) 509.74 3,503.07 4,521.43 15,098.87 147.31 15,246.18 3,158.14 134.44 3,292.58

2012 TOTALS (lbs/day mitigated) 509.74 3,503.07 4,521.43 2,708.05 147.31 2,855.36 570.45 134.44 704.88

2013 TOTALS (lbs/day unmitigated) 477.89 3,121.99 4,180.00 15,098.87 130.78 15,229.65 3,158.14 119.17 3,277.31

2013 TOTALS (lbs/day mitigated) 477.89 3,121.99 4,180.00 2,708.05 130.78 2,838.83 570.45 119.17 689.61

2014 TOTALS (lbs/day unmitigated) 447.10 2,764.10 3,869.26 15,098.87 116.33 15,215.20 3,158.14 105.88 3,264.02

2014 TOTALS (lbs/day mitigated) 447.10 2,764.10 3,869.26 2,708.05 116.33 2,824.37 570.45 105.88 676.32

2015 TOTALS (lbs/day unmitigated) 418.10 2,438.31 3,580.61 15,098.87 103.03 15,201.90 3,158.14 93.62 3,251.77

2015 TOTALS (lbs/day mitigated) 418.10 2,438.31 3,580.61 2,708.05 103.03 2,811.08 570.45 93.62 664.07

2016 TOTALS (lbs/day unmitigated) 394.01 2,168.46 3,332.51 15,098.87 92.36 15,191.23 3,158.14 83.80 3,241.94

2016 TOTALS (lbs/day mitigated) 394.01 2,168.46 3,332.51 2,708.05 92.36 2,800.41 570.45 83.80 654.24

2017 TOTALS (lbs/day unmitigated) 372.99 1,940.18 3,104.99 15,098.87 83.02 15,181.89 3,158.14 75.21 3,233.35

2017 TOTALS (lbs/day mitigated) 372.99 1,940.18 3,104.99 2,708.05 83.02 2,791.07 570.45 75.21 645.65

2018 TOTALS (lbs/day unmitigated) 353.92 1,745.76 2,899.36 15,098.87 75.33 15,174.20 3,158.14 68.11 3,226.25

2018 TOTALS (lbs/day mitigated) 353.92 1,745.76 2,899.36 2,708.05 75.33 2,783.38 570.45 68.11 638.55

2019 TOTALS (lbs/day unmitigated) 337.63 1,579.58 2,711.81 15,098.87 68.58 15,167.45 3,158.14 61.90 3,220.04

2019 TOTALS (lbs/day mitigated) 337.63 1,579.58 2,711.81 2,708.05 68.58 2,776.63 570.45 61.90 632.34
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Recreation.urb924
Project Name: 112-23 OVOV Construction Emissions Recreation
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2020 TOTALS (lbs/day unmitigated) 322.54 1,437.93 2,540.01 15,098.87 63.10 15,161.97 3,158.14 56.86 3,215.00

2020 TOTALS (lbs/day mitigated) 322.54 1,437.93 2,540.01 2,708.05 63.10 2,771.15 570.45 56.86 627.30

2021 TOTALS (lbs/day unmitigated) 279.27 1,067.06 1,927.77 15,098.87 50.04 15,148.91 3,158.14 44.85 3,203.00

2021 TOTALS (lbs/day mitigated) 279.27 1,067.06 1,927.77 2,708.05 50.04 2,758.09 570.45 44.85 615.30

2022 TOTALS (lbs/day unmitigated) 279.27 1,067.06 1,927.77 15,098.87 50.04 15,148.91 3,158.14 44.85 3,203.00

2022 TOTALS (lbs/day mitigated) 279.27 1,067.06 1,927.77 2,708.05 50.04 2,758.09 570.45 44.85 615.30

2023 TOTALS (lbs/day unmitigated) 279.27 1,067.06 1,927.77 15,098.87 50.04 15,148.91 3,158.14 44.85 3,203.00

2023 TOTALS (lbs/day mitigated) 279.27 1,067.06 1,927.77 2,708.05 50.04 2,758.09 570.45 44.85 615.30

2024 TOTALS (lbs/day unmitigated) 279.27 1,067.06 1,927.77 15,098.87 50.04 15,148.91 3,158.14 44.85 3,203.00

2024 TOTALS (lbs/day mitigated) 279.27 1,067.06 1,927.77 2,708.05 50.04 2,758.09 570.45 44.85 615.30

2025 TOTALS (lbs/day unmitigated) 279.27 1,067.06 1,927.77 15,098.87 50.04 15,148.91 3,158.14 44.85 3,203.00

2025 TOTALS (lbs/day mitigated) 279.27 1,067.06 1,927.77 2,708.05 50.04 2,758.09 570.45 44.85 615.30

2026 TOTALS (lbs/day unmitigated) 259.17 930.49 1,610.45 15,098.87 45.48 15,144.35 3,158.14 40.68 3,198.82

2026 TOTALS (lbs/day mitigated) 259.17 930.49 1,610.45 2,708.05 45.48 2,753.53 570.45 40.68 611.12

2027 TOTALS (lbs/day unmitigated) 259.17 930.49 1,610.45 15,098.87 45.48 15,144.35 3,158.14 40.68 3,198.82

2027 TOTALS (lbs/day mitigated) 259.17 930.49 1,610.45 2,708.05 45.48 2,753.53 570.45 40.68 611.12

2028 TOTALS (lbs/day unmitigated) 259.17 930.49 1,610.45 15,098.87 45.48 15,144.35 3,158.14 40.68 3,198.82

2028 TOTALS (lbs/day mitigated) 259.17 930.49 1,610.45 2,708.05 45.48 2,753.53 570.45 40.68 611.12

2029 TOTALS (lbs/day unmitigated) 259.17 930.49 1,610.45 15,098.87 45.48 15,144.35 3,158.14 40.68 3,198.82

2029 TOTALS (lbs/day mitigated) 259.17 930.49 1,610.45 2,708.05 45.48 2,753.53 570.45 40.68 611.12

2030 TOTALS (lbs/day unmitigated) 259.17 930.49 1,610.45 15,098.87 45.48 15,144.35 3,158.14 40.68 3,198.82

2030 TOTALS (lbs/day mitigated) 259.17 930.49 1,610.45 2,708.05 45.48 2,753.53 570.45 40.68 611.12
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5/26/2009 03:51:06 PM

Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Res'l.urb924
Project Name: 112-23 OVOV Construction Emissions Residential

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 620.83 3,122.56 9,047.85 134,100.91 137.81 134,238.72 28,013.30 124.44 28,137.73

2010 TOTALS (lbs/day mitigated) 620.83 3,122.56 9,047.85 23,834.17 137.81 23,971.98 4,985.19 124.44 5,109.63

2011 TOTALS (lbs/day unmitigated) 581.65 2,837.84 8,418.92 134,100.91 126.04 134,226.95 28,013.30 113.59 28,126.88

2011 TOTALS (lbs/day mitigated) 581.65 2,837.84 8,418.92 23,834.17 126.04 23,960.21 4,985.19 113.59 5,098.78

2012 TOTALS (lbs/day unmitigated) 544.65 2,562.10 7,827.07 134,100.91 115.07 134,215.98 28,013.30 103.41 28,116.71

2012 TOTALS (lbs/day mitigated) 544.65 2,562.10 7,827.07 23,834.17 115.07 23,949.24 4,985.19 103.41 5,088.61

2013 TOTALS (lbs/day unmitigated) 510.47 2,297.58 7,265.07 134,100.91 104.74 134,205.64 28,013.30 93.74 28,107.04

2013 TOTALS (lbs/day mitigated) 510.47 2,297.58 7,265.07 23,834.17 104.74 23,938.90 4,985.19 93.74 5,078.93

2014 TOTALS (lbs/day unmitigated) 478.04 2,050.08 6,756.78 134,100.91 96.92 134,197.82 28,013.30 86.56 28,099.86

2014 TOTALS (lbs/day mitigated) 478.04 2,050.08 6,756.78 23,834.17 96.92 23,931.08 4,985.19 86.56 5,071.75

2015 TOTALS (lbs/day unmitigated) 447.82 1,822.51 6,281.20 134,100.91 88.44 134,189.34 28,013.30 78.75 28,092.04

2015 TOTALS (lbs/day mitigated) 447.82 1,822.51 6,281.20 23,834.17 88.44 23,922.61 4,985.19 78.75 5,063.94

2016 TOTALS (lbs/day unmitigated) 422.21 1,632.76 5,863.25 134,100.91 81.60 134,182.51 28,013.30 72.45 28,085.75

2016 TOTALS (lbs/day mitigated) 422.21 1,632.76 5,863.25 23,834.17 81.60 23,915.77 4,985.19 72.45 5,057.64

2017 TOTALS (lbs/day unmitigated) 399.57 1,469.45 5,468.48 134,100.91 75.48 134,176.38 28,013.30 66.82 28,080.11

2017 TOTALS (lbs/day mitigated) 399.57 1,469.45 5,468.48 23,834.17 75.48 23,909.64 4,985.19 66.82 5,052.01

2018 TOTALS (lbs/day unmitigated) 378.48 1,328.04 5,104.41 134,100.91 70.48 134,171.38 28,013.30 62.13 28,075.43

2018 TOTALS (lbs/day mitigated) 378.48 1,328.04 5,104.41 23,834.17 70.48 23,904.64 4,985.19 62.13 5,047.33

2019 TOTALS (lbs/day unmitigated) 360.41 1,205.41 4,767.52 134,100.91 65.94 134,166.84 28,013.30 57.96 28,071.26

2019 TOTALS (lbs/day mitigated) 360.41 1,205.41 4,767.52 23,834.17 65.94 23,900.10 4,985.19 57.96 5,043.15
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Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Res'l.urb924
Project Name: 112-23 OVOV Construction Emissions Residential
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2020 TOTALS (lbs/day unmitigated) 342.62 1,099.89 4,452.19 134,100.91 62.27 134,163.18 28,013.30 54.59 28,067.88

2020 TOTALS (lbs/day mitigated) 342.62 1,099.89 4,452.19 23,834.17 62.27 23,896.44 4,985.19 54.59 5,039.78

2021 TOTALS (lbs/day unmitigated) 289.24 830.43 3,281.61 134,100.91 54.45 134,155.36 28,013.30 47.40 28,060.70

2021 TOTALS (lbs/day mitigated) 289.24 830.43 3,281.61 23,834.17 54.45 23,888.62 4,985.19 47.40 5,032.59

2022 TOTALS (lbs/day unmitigated) 289.24 830.43 3,281.61 134,100.91 54.45 134,155.36 28,013.30 47.40 28,060.70

2022 TOTALS (lbs/day mitigated) 289.24 830.43 3,281.61 23,834.17 54.45 23,888.62 4,985.19 47.40 5,032.59

2023 TOTALS (lbs/day unmitigated) 289.24 830.43 3,281.61 134,100.91 54.45 134,155.36 28,013.30 47.40 28,060.70

2023 TOTALS (lbs/day mitigated) 289.24 830.43 3,281.61 23,834.17 54.45 23,888.62 4,985.19 47.40 5,032.59

2024 TOTALS (lbs/day unmitigated) 289.24 830.43 3,281.61 134,100.91 54.45 134,155.36 28,013.30 47.40 28,060.70

2024 TOTALS (lbs/day mitigated) 289.24 830.43 3,281.61 23,834.17 54.45 23,888.62 4,985.19 47.40 5,032.59

2025 TOTALS (lbs/day unmitigated) 289.24 830.43 3,281.61 134,100.91 54.45 134,155.36 28,013.30 47.40 28,060.70

2025 TOTALS (lbs/day mitigated) 289.24 830.43 3,281.61 23,834.17 54.45 23,888.62 4,985.19 47.40 5,032.59

2026 TOTALS (lbs/day unmitigated) 260.69 721.34 2,650.50 134,100.91 51.70 134,152.61 28,013.30 44.89 28,058.19

2026 TOTALS (lbs/day mitigated) 260.69 721.34 2,650.50 23,834.17 51.70 23,885.87 4,985.19 44.89 5,030.08

2027 TOTALS (lbs/day unmitigated) 260.69 721.34 2,650.50 134,100.91 51.70 134,152.61 28,013.30 44.89 28,058.19

2027 TOTALS (lbs/day mitigated) 260.69 721.34 2,650.50 23,834.17 51.70 23,885.87 4,985.19 44.89 5,030.08

2028 TOTALS (lbs/day unmitigated) 260.69 721.34 2,650.50 134,100.91 51.70 134,152.61 28,013.30 44.89 28,058.19

2028 TOTALS (lbs/day mitigated) 260.69 721.34 2,650.50 23,834.17 51.70 23,885.87 4,985.19 44.89 5,030.08

2029 TOTALS (lbs/day unmitigated) 260.69 721.34 2,650.50 134,100.91 51.70 134,152.61 28,013.30 44.89 28,058.19

2029 TOTALS (lbs/day mitigated) 260.69 721.34 2,650.50 23,834.17 51.70 23,885.87 4,985.19 44.89 5,030.08

2030 TOTALS (lbs/day unmitigated) 260.69 721.34 2,650.50 134,100.91 51.70 134,152.61 28,013.30 44.89 28,058.19

2030 TOTALS (lbs/day mitigated) 260.69 721.34 2,650.50 23,834.17 51.70 23,885.87 4,985.19 44.89 5,030.08
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5/26/2009 03:53:47 PM

Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Res'l.urb924
Project Name: 112-23 OVOV Construction Emissions Residential

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 620.83 3,122.56 9,047.85 134,100.91 137.81 134,238.72 28,013.30 124.44 28,137.73

2010 TOTALS (lbs/day mitigated) 620.83 3,122.56 9,047.85 23,834.17 137.81 23,971.98 4,985.19 124.44 5,109.63

2011 TOTALS (lbs/day unmitigated) 581.65 2,837.84 8,418.92 134,100.91 126.04 134,226.95 28,013.30 113.59 28,126.88

2011 TOTALS (lbs/day mitigated) 581.65 2,837.84 8,418.92 23,834.17 126.04 23,960.21 4,985.19 113.59 5,098.78

2012 TOTALS (lbs/day unmitigated) 544.65 2,562.10 7,827.07 134,100.91 115.07 134,215.98 28,013.30 103.41 28,116.71

2012 TOTALS (lbs/day mitigated) 544.65 2,562.10 7,827.07 23,834.17 115.07 23,949.24 4,985.19 103.41 5,088.61

2013 TOTALS (lbs/day unmitigated) 510.47 2,297.58 7,265.07 134,100.91 104.74 134,205.64 28,013.30 93.74 28,107.04

2013 TOTALS (lbs/day mitigated) 510.47 2,297.58 7,265.07 23,834.17 104.74 23,938.90 4,985.19 93.74 5,078.93

2014 TOTALS (lbs/day unmitigated) 478.04 2,050.08 6,756.78 134,100.91 96.92 134,197.82 28,013.30 86.56 28,099.86

2014 TOTALS (lbs/day mitigated) 478.04 2,050.08 6,756.78 23,834.17 96.92 23,931.08 4,985.19 86.56 5,071.75

2015 TOTALS (lbs/day unmitigated) 447.82 1,822.51 6,281.20 134,100.91 88.44 134,189.34 28,013.30 78.75 28,092.04

2015 TOTALS (lbs/day mitigated) 447.82 1,822.51 6,281.20 23,834.17 88.44 23,922.61 4,985.19 78.75 5,063.94

2016 TOTALS (lbs/day unmitigated) 422.21 1,632.76 5,863.25 134,100.91 81.60 134,182.51 28,013.30 72.45 28,085.75

2016 TOTALS (lbs/day mitigated) 422.21 1,632.76 5,863.25 23,834.17 81.60 23,915.77 4,985.19 72.45 5,057.64

2017 TOTALS (lbs/day unmitigated) 399.57 1,469.45 5,468.48 134,100.91 75.48 134,176.38 28,013.30 66.82 28,080.11

2017 TOTALS (lbs/day mitigated) 399.57 1,469.45 5,468.48 23,834.17 75.48 23,909.64 4,985.19 66.82 5,052.01

2018 TOTALS (lbs/day unmitigated) 378.48 1,328.04 5,104.41 134,100.91 70.48 134,171.38 28,013.30 62.13 28,075.43

2018 TOTALS (lbs/day mitigated) 378.48 1,328.04 5,104.41 23,834.17 70.48 23,904.64 4,985.19 62.13 5,047.33

2019 TOTALS (lbs/day unmitigated) 360.41 1,205.41 4,767.52 134,100.91 65.94 134,166.84 28,013.30 57.96 28,071.26

2019 TOTALS (lbs/day mitigated) 360.41 1,205.41 4,767.52 23,834.17 65.94 23,900.10 4,985.19 57.96 5,043.15
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Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV Res'l.urb924
Project Name: 112-23 OVOV Construction Emissions Residential
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2020 TOTALS (lbs/day unmitigated) 342.62 1,099.89 4,452.19 134,100.91 62.27 134,163.18 28,013.30 54.59 28,067.88

2020 TOTALS (lbs/day mitigated) 342.62 1,099.89 4,452.19 23,834.17 62.27 23,896.44 4,985.19 54.59 5,039.78

2021 TOTALS (lbs/day unmitigated) 289.24 830.43 3,281.61 134,100.91 54.45 134,155.36 28,013.30 47.40 28,060.70

2021 TOTALS (lbs/day mitigated) 289.24 830.43 3,281.61 23,834.17 54.45 23,888.62 4,985.19 47.40 5,032.59

2022 TOTALS (lbs/day unmitigated) 289.24 830.43 3,281.61 134,100.91 54.45 134,155.36 28,013.30 47.40 28,060.70

2022 TOTALS (lbs/day mitigated) 289.24 830.43 3,281.61 23,834.17 54.45 23,888.62 4,985.19 47.40 5,032.59

2023 TOTALS (lbs/day unmitigated) 289.24 830.43 3,281.61 134,100.91 54.45 134,155.36 28,013.30 47.40 28,060.70

2023 TOTALS (lbs/day mitigated) 289.24 830.43 3,281.61 23,834.17 54.45 23,888.62 4,985.19 47.40 5,032.59

2024 TOTALS (lbs/day unmitigated) 289.24 830.43 3,281.61 134,100.91 54.45 134,155.36 28,013.30 47.40 28,060.70

2024 TOTALS (lbs/day mitigated) 289.24 830.43 3,281.61 23,834.17 54.45 23,888.62 4,985.19 47.40 5,032.59

2025 TOTALS (lbs/day unmitigated) 289.24 830.43 3,281.61 134,100.91 54.45 134,155.36 28,013.30 47.40 28,060.70

2025 TOTALS (lbs/day mitigated) 289.24 830.43 3,281.61 23,834.17 54.45 23,888.62 4,985.19 47.40 5,032.59

2026 TOTALS (lbs/day unmitigated) 260.69 721.34 2,650.50 134,100.91 51.70 134,152.61 28,013.30 44.89 28,058.19

2026 TOTALS (lbs/day mitigated) 260.69 721.34 2,650.50 23,834.17 51.70 23,885.87 4,985.19 44.89 5,030.08

2027 TOTALS (lbs/day unmitigated) 260.69 721.34 2,650.50 134,100.91 51.70 134,152.61 28,013.30 44.89 28,058.19

2027 TOTALS (lbs/day mitigated) 260.69 721.34 2,650.50 23,834.17 51.70 23,885.87 4,985.19 44.89 5,030.08

2028 TOTALS (lbs/day unmitigated) 260.69 721.34 2,650.50 134,100.91 51.70 134,152.61 28,013.30 44.89 28,058.19

2028 TOTALS (lbs/day mitigated) 260.69 721.34 2,650.50 23,834.17 51.70 23,885.87 4,985.19 44.89 5,030.08

2029 TOTALS (lbs/day unmitigated) 260.69 721.34 2,650.50 134,100.91 51.70 134,152.61 28,013.30 44.89 28,058.19

2029 TOTALS (lbs/day mitigated) 260.69 721.34 2,650.50 23,834.17 51.70 23,885.87 4,985.19 44.89 5,030.08

2030 TOTALS (lbs/day unmitigated) 260.69 721.34 2,650.50 134,100.91 51.70 134,152.61 28,013.30 44.89 28,058.19

2030 TOTALS (lbs/day mitigated) 260.69 721.34 2,650.50 23,834.17 51.70 23,885.87 4,985.19 44.89 5,030.08
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5/26/2009 03:59:35 PM
Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV SG.urb924
Project Name: 112-23 OVOV Construction Emissions Special Generator

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 74.35 561.29 533.60 1,173.20 26.89 1,200.09 245.40 24.66 270.05
2010 TOTALS (lbs/day mitigated) 74.35 561.29 533.60 210.45 26.89 237.34 44.34 24.66 68.99

2011 TOTALS (lbs/day unmitigated) 69.84 515.88 499.55 1,173.20 24.63 1,197.83 245.40 22.57 267.97
2011 TOTALS (lbs/day mitigated) 69.84 515.88 499.55 210.45 24.63 235.08 44.34 22.57 66.91

2012 TOTALS (lbs/day unmitigated) 65.60 471.67 467.60 1,173.20 22.29 1,195.50 245.40 20.42 265.82
2012 TOTALS (lbs/day mitigated) 65.60 471.67 467.60 210.45 22.29 232.74 44.34 20.42 64.76

2013 TOTALS (lbs/day unmitigated) 61.80 429.48 437.04 1,173.20 20.15 1,193.35 245.40 18.44 263.84
2013 TOTALS (lbs/day mitigated) 61.80 429.48 437.04 210.45 20.15 230.59 44.34 18.44 62.78

2014 TOTALS (lbs/day unmitigated) 57.92 388.64 409.44 1,173.20 18.03 1,191.24 245.40 16.50 261.90
2014 TOTALS (lbs/day mitigated) 57.92 388.64 409.44 210.45 18.03 228.48 44.34 16.50 60.84

2015 TOTALS (lbs/day unmitigated) 54.12 349.04 383.70 1,173.20 16.29 1,189.50 245.40 14.90 260.29
2015 TOTALS (lbs/day mitigated) 54.12 349.04 383.70 210.45 16.29 226.74 44.34 14.90 59.23

2016 TOTALS (lbs/day unmitigated) 50.87 314.90 361.68 1,173.20 14.62 1,187.83 245.40 13.36 258.76
2016 TOTALS (lbs/day mitigated) 50.87 314.90 361.68 210.45 14.62 225.07 44.34 13.36 57.70

2017 TOTALS (lbs/day unmitigated) 48.01 284.70 341.38 1,173.20 13.16 1,186.36 245.40 12.01 257.41
2017 TOTALS (lbs/day mitigated) 48.01 284.70 341.38 210.45 13.16 223.61 44.34 12.01 56.35

2018 TOTALS (lbs/day unmitigated) 45.18 257.90 323.25 1,173.20 11.85 1,185.05 245.40 10.80 256.20
2018 TOTALS (lbs/day mitigated) 45.18 257.90 323.25 210.45 11.85 222.29 44.34 10.80 55.14

2019 TOTALS (lbs/day unmitigated) 42.81 234.32 306.64 1,173.20 10.61 1,183.82 245.40 9.67 255.07
2019 TOTALS (lbs/day mitigated) 42.81 234.32 306.64 210.45 10.61 221.06 44.34 9.67 54.00



5/26/2009 03:59:35 PM
Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV SG.urb924
Project Name: 112-23 OVOV Construction Emissions Special Generator

0.72
0.72

0.72
0.72

0.72
0.72

0.72
0.72

0.72
0.72

0.72
0.72

0.72
0.72

0.72
0.72

0.72
0.72

0.72
0.72

0.72
0.72

2020 TOTALS (lbs/day unmitigated) 40.52 213.63 291.65 1,173.20 9.69 1,182.89 245.40 8.82 254.21
2020 TOTALS (lbs/day mitigated) 40.52 213.63 291.65 210.45 9.69 220.13 44.34 8.82 53.15

2021 TOTALS (lbs/day unmitigated) 37.13 184.77 243.22 1,173.20 8.67 1,181.88 245.40 7.88 253.28
2021 TOTALS (lbs/day mitigated) 37.13 184.77 243.22 210.45 8.67 219.12 44.34 7.88 52.22

2022 TOTALS (lbs/day unmitigated) 37.13 184.77 243.22 1,173.20 8.67 1,181.88 245.40 7.88 253.28
2022 TOTALS (lbs/day mitigated) 37.13 184.77 243.22 210.45 8.67 219.12 44.34 7.88 52.22

2023 TOTALS (lbs/day unmitigated) 37.13 184.77 243.22 1,173.20 8.67 1,181.88 245.40 7.88 253.28
2023 TOTALS (lbs/day mitigated) 37.13 184.77 243.22 210.45 8.67 219.12 44.34 7.88 52.22

2024 TOTALS (lbs/day unmitigated) 37.13 184.77 243.22 1,173.20 8.67 1,181.88 245.40 7.88 253.28
2024 TOTALS (lbs/day mitigated) 37.13 184.77 243.22 210.45 8.67 219.12 44.34 7.88 52.22

2025 TOTALS (lbs/day unmitigated) 37.13 184.77 243.22 1,173.20 8.67 1,181.88 245.40 7.88 253.28
2025 TOTALS (lbs/day mitigated) 37.13 184.77 243.22 210.45 8.67 219.12 44.34 7.88 52.22

2026 TOTALS (lbs/day unmitigated) 35.55 174.13 218.09 1,173.20 8.32 1,181.52 245.40 7.56 252.96
2026 TOTALS (lbs/day mitigated) 35.55 174.13 218.09 210.45 8.32 218.76 44.34 7.56 51.89

2027 TOTALS (lbs/day unmitigated) 35.55 174.13 218.09 1,173.20 8.32 1,181.52 245.40 7.56 252.96
2027 TOTALS (lbs/day mitigated) 35.55 174.13 218.09 210.45 8.32 218.76 44.34 7.56 51.89

2028 TOTALS (lbs/day unmitigated) 35.55 174.13 218.09 1,173.20 8.32 1,181.52 245.40 7.56 252.96
2028 TOTALS (lbs/day mitigated) 35.55 174.13 218.09 210.45 8.32 218.76 44.34 7.56 51.89

2029 TOTALS (lbs/day unmitigated) 35.55 174.13 218.09 1,173.20 8.32 1,181.52 245.40 7.56 252.96
2029 TOTALS (lbs/day mitigated) 35.55 174.13 218.09 210.45 8.32 218.76 44.34 7.56 51.89

2030 TOTALS (lbs/day unmitigated) 35.55 174.13 218.09 1,173.20 8.32 1,181.52 245.40 7.56 252.96
2030 TOTALS (lbs/day mitigated) 35.55 174.13 218.09 210.45 8.32 218.76 44.34 7.56 51.89
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
File Name: Z:\Alan Sako\112.23 OVOV\112-23 URBEMIS FILES\112.23 Const OVOV SG.urb924
Project Name: 112-23 OVOV Construction Emissions Special Generator

Project Location: South Coast AQMD
On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:
CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5
2010 TOTALS (lbs/day unmitigated) 74.35 561.29 533.60 1,173.20 26.89 1,200.09 245.40 24.66 270.05
2010 TOTALS (lbs/day mitigated) 74.35 561.29 533.60 210.45 26.89 237.34 44.34 24.66 68.99

2011 TOTALS (lbs/day unmitigated) 69.84 515.88 499.55 1,173.20 24.63 1,197.83 245.40 22.57 267.97
2011 TOTALS (lbs/day mitigated) 69.84 515.88 499.55 210.45 24.63 235.08 44.34 22.57 66.91

2012 TOTALS (lbs/day unmitigated) 65.60 471.67 467.60 1,173.20 22.29 1,195.50 245.40 20.42 265.82
2012 TOTALS (lbs/day mitigated) 65.60 471.67 467.60 210.45 22.29 232.74 44.34 20.42 64.76

2013 TOTALS (lbs/day unmitigated) 61.80 429.48 437.04 1,173.20 20.15 1,193.35 245.40 18.44 263.84
2013 TOTALS (lbs/day mitigated) 61.80 429.48 437.04 210.45 20.15 230.59 44.34 18.44 62.78

2014 TOTALS (lbs/day unmitigated) 57.92 388.64 409.44 1,173.20 18.03 1,191.24 245.40 16.50 261.90
2014 TOTALS (lbs/day mitigated) 57.92 388.64 409.44 210.45 18.03 228.48 44.34 16.50 60.84

2015 TOTALS (lbs/day unmitigated) 54.12 349.04 383.70 1,173.20 16.29 1,189.50 245.40 14.90 260.29
2015 TOTALS (lbs/day mitigated) 54.12 349.04 383.70 210.45 16.29 226.74 44.34 14.90 59.23

2016 TOTALS (lbs/day unmitigated) 50.87 314.90 361.68 1,173.20 14.62 1,187.83 245.40 13.36 258.76
2016 TOTALS (lbs/day mitigated) 50.87 314.90 361.68 210.45 14.62 225.07 44.34 13.36 57.70

2017 TOTALS (lbs/day unmitigated) 48.01 284.70 341.38 1,173.20 13.16 1,186.36 245.40 12.01 257.41
2017 TOTALS (lbs/day mitigated) 48.01 284.70 341.38 210.45 13.16 223.61 44.34 12.01 56.35

2018 TOTALS (lbs/day unmitigated) 45.18 257.90 323.25 1,173.20 11.85 1,185.05 245.40 10.80 256.20
2018 TOTALS (lbs/day mitigated) 45.18 257.90 323.25 210.45 11.85 222.29 44.34 10.80 55.14

2019 TOTALS (lbs/day unmitigated) 42.81 234.32 306.64 1,173.20 10.61 1,183.82 245.40 9.67 255.07
2019 TOTALS (lbs/day mitigated) 42.81 234.32 306.64 210.45 10.61 221.06 44.34 9.67 54.00

2020 TOTALS (lbs/day unmitigated) 40.52 213.63 291.65 1,173.20 9.69 1,182.89 245.40 8.82 254.21
2020 TOTALS (lbs/day mitigated) 40.52 213.63 291.65 210.45 9.69 220.13 44.34 8.82 53.15
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2021 TOTALS (lbs/day unmitigated) 37.13 184.77 243.22 1,173.20 8.67 1,181.88 245.40 7.88 253.28
2021 TOTALS (lbs/day mitigated) 37.13 184.77 243.22 210.45 8.67 219.12 44.34 7.88 52.22

2022 TOTALS (lbs/day unmitigated) 37.13 184.77 243.22 1,173.20 8.67 1,181.88 245.40 7.88 253.28
2022 TOTALS (lbs/day mitigated) 37.13 184.77 243.22 210.45 8.67 219.12 44.34 7.88 52.22

2023 TOTALS (lbs/day unmitigated) 37.13 184.77 243.22 1,173.20 8.67 1,181.88 245.40 7.88 253.28
2023 TOTALS (lbs/day mitigated) 37.13 184.77 243.22 210.45 8.67 219.12 44.34 7.88 52.22

2024 TOTALS (lbs/day unmitigated) 37.13 184.77 243.22 1,173.20 8.67 1,181.88 245.40 7.88 253.28
2024 TOTALS (lbs/day mitigated) 37.13 184.77 243.22 210.45 8.67 219.12 44.34 7.88 52.22

2025 TOTALS (lbs/day unmitigated) 37.13 184.77 243.22 1,173.20 8.67 1,181.88 245.40 7.88 253.28
2025 TOTALS (lbs/day mitigated) 37.13 184.77 243.22 210.45 8.67 219.12 44.34 7.88 52.22

2026 TOTALS (lbs/day unmitigated) 35.55 174.13 218.09 1,173.20 8.32 1,181.52 245.40 7.56 252.96
2026 TOTALS (lbs/day mitigated) 35.55 174.13 218.09 210.45 8.32 218.76 44.34 7.56 51.89

2027 TOTALS (lbs/day unmitigated) 35.55 174.13 218.09 1,173.20 8.32 1,181.52 245.40 7.56 252.96
2027 TOTALS (lbs/day mitigated) 35.55 174.13 218.09 210.45 8.32 218.76 44.34 7.56 51.89

2028 TOTALS (lbs/day unmitigated) 35.55 174.13 218.09 1,173.20 8.32 1,181.52 245.40 7.56 252.96
2028 TOTALS (lbs/day mitigated) 35.55 174.13 218.09 210.45 8.32 218.76 44.34 7.56 51.89

2029 TOTALS (lbs/day unmitigated) 35.55 174.13 218.09 1,173.20 8.32 1,181.52 245.40 7.56 252.96
2029 TOTALS (lbs/day mitigated) 35.55 174.13 218.09 210.45 8.32 218.76 44.34 7.56 51.89

2030 TOTALS (lbs/day unmitigated) 35.55 174.13 218.09 1,173.20 8.32 1,181.52 245.40 7.56 252.96
2030 TOTALS (lbs/day mitigated) 35.55 174.13 218.09 210.45 8.32 218.76 44.34 7.56 51.89
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CALINE4 CO Emissions 

 

 



BAY AREA AQMD SIMPLIFIED CALINE4 ANALYSIS; UPDATED WITH EMFAC2007

Project Title: One Valley One Vision Area Plan/General Plan Update

Intersection: Intersection 1: The Old Road & Rye Canyon

Analysis Condition: OVOV Area Plan/General Plan Buildout

Nearest Air Monitoring Station measuring CO: Santa Clarita/Placerita Monitoring Station

Background 1-hour CO Concentration (ppm): 2.0

Background 8-hour CO Concentration (ppm): 1.6

Persistence Factor: 0.7

Analysis Year: 2030

Approach/Departure

No. of Speed

Roadway Type Lanes A.M. P.M.

North-South Roadway: The Old Road AT GRADE 4 5 5

East-West Roadway: Rye Canyon AT GRADE 4 5 5

EMFAC2007 COMPOSITE EMISSION FACTORS FOR CO

Air Basin: South Coast Air Basin County: Los Angeles

Assumes lowest mean wintertime temperature of 47 degrees F and 30% humidity.

Average Speed (miles per hour)

Year 5 8 11 14 17 20 23 26 29 32

2007 10.404 9.093 8.058 7.231 6.563 6.024 5.588 5.23 4.936 4.7
2008 9.453 8.28 7.351 6.607 6.005 5.518 5.124 4.799 4.532 4.316
2009 8.51 7.471 6.646 5.984 5.448 5.012 4.66 4.367 4.126 3.929
2010 7.609 6.699 5.976 5.392 4.918 4.532 4.219 3.958 3.741 3.564
2011 6.831 6.032 5.393 4.877 4.456 4.113 3.833 3.599 3.404 3.243
2012 6.141 5.437 4.874 4.416 4.042 3.737 3.487 3.277 3.101 2.955
2013 5.528 4.909 4.411 4.005 3.673 3.4 3.177 2.988 2.83 2.697
2014 4.98 4.435 3.995 3.635 3.339 3.097 2.897 2.728 2.584 2.464
2015 4.502 4.021 3.63 3.311 3.047 2.829 2.65 2.497 2.368 2.258
2020 2.909 2.632 2.402 2.21 2.05 1.917 1.805 1.708 1.624 1.552
2025 2.144 1.95 1.789 1.653 1.539 1.444 1.364 1.294 1.233 1.181
2030 1.756 1.601 1.472 1.363 1.271 1.195 1.131 1.075 1.027 0.985

PEAK HOUR TURNING VOLUMES

A.M. Peak P.M. Peak

N N

0 490 660 0 860 890

W < v > E W < v > E

0 ^ ^ 930 0 ^ ^ 1,290

0 > < 0 0 > < 0

0 v v 880 0 v v 1,310

< ^ > < ^ >

1,060 0 1,670 0 1,270 1,330

S S

Representative Traffic Volumes (Vehicles per Hour)

N-S Road 4,100 N-S Road 4,770



BAY AREA AQMD SIMPLIFIED CALINE4 ANALYSIS; UPDATED WITH EMFAC2007

Project Title: One Valley One Vision Area Plan/General Plan Update

Intersection: Intersection 8: McBean Parkway & Magic Mountain Parkway

Analysis Condition: OVOV Area Plan/General Plan Buildout

Nearest Air Monitoring Station measuring CO: Santa Clarita/Placerita Monitoring Station

Background 1-hour CO Concentration (ppm): 2.0

Background 8-hour CO Concentration (ppm): 1.6

Persistence Factor: 0.7

Analysis Year: 2030

Approach/Departure

No. of Speed

Roadway Type Lanes A.M. P.M.

North-South Roadway: McBean Parkway AT GRADE 4 5 5

East-West Roadway: Magic Mountain Parkway AT GRADE 4 5 5

EMFAC2007 COMPOSITE EMISSION FACTORS FOR CO

Air Basin: South Coast Air Basin County: Los Angeles

Assumes lowest mean wintertime temperature of 47 degrees F and 30% humidity.

Average Speed (miles per hour)

Year 5 8 11 14 17 20 23 26 29 32

2007 10.404 9.093 8.058 7.231 6.563 6.024 5.588 5.23 4.936 4.7
2008 9.453 8.28 7.351 6.607 6.005 5.518 5.124 4.799 4.532 4.316
2009 8.51 7.471 6.646 5.984 5.448 5.012 4.66 4.367 4.126 3.929
2010 7.609 6.699 5.976 5.392 4.918 4.532 4.219 3.958 3.741 3.564
2011 6.831 6.032 5.393 4.877 4.456 4.113 3.833 3.599 3.404 3.243
2012 6.141 5.437 4.874 4.416 4.042 3.737 3.487 3.277 3.101 2.955
2013 5.528 4.909 4.411 4.005 3.673 3.4 3.177 2.988 2.83 2.697
2014 4.98 4.435 3.995 3.635 3.339 3.097 2.897 2.728 2.584 2.464
2015 4.502 4.021 3.63 3.311 3.047 2.829 2.65 2.497 2.368 2.258
2020 2.909 2.632 2.402 2.21 2.05 1.917 1.805 1.708 1.624 1.552
2025 2.144 1.95 1.789 1.653 1.539 1.444 1.364 1.294 1.233 1.181
2030 1.756 1.601 1.472 1.363 1.271 1.195 1.131 1.075 1.027 0.985

PEAK HOUR TURNING VOLUMES

A.M. Peak P.M. Peak

N N

720 1,980 520 110 2,130 300

W < v > E W < v > E

470 ^ ^ 350 420 ^ ^ 640

1,660 > < 690 1,830 > < 1,420

140 v v 70 410 v v 220

< ^ > < ^ >

250 1,320 40 360 2,460 280

S S

Representative Traffic Volumes (Vehicles per Hour)

N-S Road 5,360 N-S Road 6,060



BAY AREA AQMD SIMPLIFIED CALINE4 ANALYSIS; UPDATED WITH EMFAC2007

Project Title: One Valley One Vision Area Plan/General Plan Update

Intersection: Intersection 10: Orchard Village & McBean Parkway

Analysis Condition: OVOV Area Plan/General Plan Buildout

Nearest Air Monitoring Station measuring CO: Santa Clarita/Placerita Monitoring Station

Background 1-hour CO Concentration (ppm): 2.0

Background 8-hour CO Concentration (ppm): 1.6

Persistence Factor: 0.7

Analysis Year: 2030

Approach/Departure

No. of Speed

Roadway Type Lanes A.M. P.M.

North-South Roadway: Orchard Village AT GRADE 4 5 5

East-West Roadway: McBean Parkway AT GRADE 4 5 5

EMFAC2007 COMPOSITE EMISSION FACTORS FOR CO

Air Basin: South Coast Air Basin County: Los Angeles

Assumes lowest mean wintertime temperature of 47 degrees F and 30% humidity.

Average Speed (miles per hour)

Year 5 8 11 14 17 20 23 26 29 32

2007 10.404 9.093 8.058 7.231 6.563 6.024 5.588 5.23 4.936 4.7
2008 9.453 8.28 7.351 6.607 6.005 5.518 5.124 4.799 4.532 4.316
2009 8.51 7.471 6.646 5.984 5.448 5.012 4.66 4.367 4.126 3.929
2010 7.609 6.699 5.976 5.392 4.918 4.532 4.219 3.958 3.741 3.564
2011 6.831 6.032 5.393 4.877 4.456 4.113 3.833 3.599 3.404 3.243
2012 6.141 5.437 4.874 4.416 4.042 3.737 3.487 3.277 3.101 2.955
2013 5.528 4.909 4.411 4.005 3.673 3.4 3.177 2.988 2.83 2.697
2014 4.98 4.435 3.995 3.635 3.339 3.097 2.897 2.728 2.584 2.464
2015 4.502 4.021 3.63 3.311 3.047 2.829 2.65 2.497 2.368 2.258
2020 2.909 2.632 2.402 2.21 2.05 1.917 1.805 1.708 1.624 1.552
2025 2.144 1.95 1.789 1.653 1.539 1.444 1.364 1.294 1.233 1.181
2030 1.756 1.601 1.472 1.363 1.271 1.195 1.131 1.075 1.027 0.985

PEAK HOUR TURNING VOLUMES

A.M. Peak P.M. Peak

N N

10 20 10 30 70 60

W < v > E W < v > E

50 ^ ^ 30 40 ^ ^ 20

540 > < 630 920 > < 1,000

810 v v 860 1,190 v v 1,140

< ^ > < ^ >

890 60 830 860 60 1,110

S S

Representative Traffic Volumes (Vehicles per Hour)

N-S Road 3,470 N-S Road 4,430



BAY AREA AQMD SIMPLIFIED CALINE4 ANALYSIS; UPDATED WITH EMFAC2007

Project Title: One Valley One Vision Area Plan/General Plan Update

Intersection: Intersection 15: Bouquet Canyon Road & Soledad Canyon Road

Analysis Condition: OVOV Area Plan/General Plan Buildout

Nearest Air Monitoring Station measuring CO: Santa Clarita/Placerita Monitoring Station

Background 1-hour CO Concentration (ppm): 2.0

Background 8-hour CO Concentration (ppm): 1.6

Persistence Factor: 0.7

Analysis Year: 2030

Approach/Departure

No. of Speed

Roadway Type Lanes A.M. P.M.

North-South Roadway: Bouquet Canyon Road AT GRADE 4 5 5

East-West Roadway: Soledad Canyon Road AT GRADE 4 5 5

EMFAC2007 COMPOSITE EMISSION FACTORS FOR CO

Air Basin: South Coast Air Basin County: Los Angeles

Assumes lowest mean wintertime temperature of 47 degrees F and 30% humidity.

Average Speed (miles per hour)

Year 5 8 11 14 17 20 23 26 29 32

2007 10.404 9.093 8.058 7.231 6.563 6.024 5.588 5.23 4.936 4.7
2008 9.453 8.28 7.351 6.607 6.005 5.518 5.124 4.799 4.532 4.316
2009 8.51 7.471 6.646 5.984 5.448 5.012 4.66 4.367 4.126 3.929
2010 7.609 6.699 5.976 5.392 4.918 4.532 4.219 3.958 3.741 3.564
2011 6.831 6.032 5.393 4.877 4.456 4.113 3.833 3.599 3.404 3.243
2012 6.141 5.437 4.874 4.416 4.042 3.737 3.487 3.277 3.101 2.955
2013 5.528 4.909 4.411 4.005 3.673 3.4 3.177 2.988 2.83 2.697
2014 4.98 4.435 3.995 3.635 3.339 3.097 2.897 2.728 2.584 2.464
2015 4.502 4.021 3.63 3.311 3.047 2.829 2.65 2.497 2.368 2.258
2020 2.909 2.632 2.402 2.21 2.05 1.917 1.805 1.708 1.624 1.552
2025 2.144 1.95 1.789 1.653 1.539 1.444 1.364 1.294 1.233 1.181
2030 1.756 1.601 1.472 1.363 1.271 1.195 1.131 1.075 1.027 0.985

PEAK HOUR TURNING VOLUMES

A.M. Peak P.M. Peak

N N

1,370 1,860 390 890 1,390 420

W < v > E W < v > E

360 ^ ^ 250 1,350 ^ ^ 760

1,010 > < 930 1,180 > < 1,050

120 v v 140 110 v v 360

< ^ > < ^ >

20 620 190 100 1,750 490

S S

Representative Traffic Volumes (Vehicles per Hour)

N-S Road 4,850 N-S Road 6,560



BAY AREA AQMD SIMPLIFIED CALINE4 ANALYSIS; UPDATED WITH EMFAC2007

Project Title: One Valley One Vision Area Plan/General Plan Update

Intersection: Intersection 3: The Old Road & Valencia Boulevard

Analysis Condition: OVOV Area Plan/General Plan Buildout

Nearest Air Monitoring Station measuring CO: Santa Clarita/Placerita Monitoring Station

Background 1-hour CO Concentration (ppm): 2.0

Background 8-hour CO Concentration (ppm): 1.6

Persistence Factor: 0.7

Analysis Year: 2030

Approach/Departure

No. of Speed

Roadway Type Lanes A.M. P.M.

North-South Roadway: The Old Road AT GRADE 4 5 5

East-West Roadway: Valencia Boulevard AT GRADE 4 5 5

EMFAC2007 COMPOSITE EMISSION FACTORS FOR CO

Air Basin: South Coast Air Basin County: Los Angeles

Assumes lowest mean wintertime temperature of 47 degrees F and 30% humidity.

Average Speed (miles per hour)

Year 5 8 11 14 17 20 23 26 29 32

2007 10.404 9.093 8.058 7.231 6.563 6.024 5.588 5.23 4.936 4.7
2008 9.453 8.28 7.351 6.607 6.005 5.518 5.124 4.799 4.532 4.316
2009 8.51 7.471 6.646 5.984 5.448 5.012 4.66 4.367 4.126 3.929
2010 7.609 6.699 5.976 5.392 4.918 4.532 4.219 3.958 3.741 3.564
2011 6.831 6.032 5.393 4.877 4.456 4.113 3.833 3.599 3.404 3.243
2012 6.141 5.437 4.874 4.416 4.042 3.737 3.487 3.277 3.101 2.955
2013 5.528 4.909 4.411 4.005 3.673 3.4 3.177 2.988 2.83 2.697
2014 4.98 4.435 3.995 3.635 3.339 3.097 2.897 2.728 2.584 2.464
2015 4.502 4.021 3.63 3.311 3.047 2.829 2.65 2.497 2.368 2.258
2020 2.909 2.632 2.402 2.21 2.05 1.917 1.805 1.708 1.624 1.552
2025 2.144 1.95 1.789 1.653 1.539 1.444 1.364 1.294 1.233 1.181
2030 1.756 1.601 1.472 1.363 1.271 1.195 1.131 1.075 1.027 0.985

PEAK HOUR TURNING VOLUMES

A.M. Peak P.M. Peak

N N

190 200 140 220 750 330

W < v > E W < v > E

280 ^ ^ 370 240 ^ ^ 540

2,430 > < 1,640 1,660 > < 2,190

360 v v 80 780 v v 480

< ^ > < ^ >

730 320 120 430 630 430

S S

Representative Traffic Volumes (Vehicles per Hour)

N-S Road 1,810 N-S Road 3,500



BAY AREA AQMD SIMPLIFIED CALINE4 ANALYSIS; UPDATED WITH EMFAC2007

Project Title: One Valley One Vision Area Plan/General Plan Update

Intersection: Intersection 4: The Old Road & McBean Parkway

Analysis Condition: OVOV Area Plan/General Plan Buildout

Nearest Air Monitoring Station measuring CO: Santa Clarita/Placerita Monitoring Station

Background 1-hour CO Concentration (ppm): 2.0

Background 8-hour CO Concentration (ppm): 1.6

Persistence Factor: 0.7

Analysis Year: 2030

Approach/Departure

No. of Speed

Roadway Type Lanes A.M. P.M.

North-South Roadway: The Old Road AT GRADE 4 5 5

East-West Roadway: McBean Parkway AT GRADE 4 5 5

EMFAC2007 COMPOSITE EMISSION FACTORS FOR CO

Air Basin: South Coast Air Basin County: Los Angeles

Assumes lowest mean wintertime temperature of 47 degrees F and 30% humidity.

Average Speed (miles per hour)

Year 5 8 11 14 17 20 23 26 29 32

2007 10.404 9.093 8.058 7.231 6.563 6.024 5.588 5.23 4.936 4.7
2008 9.453 8.28 7.351 6.607 6.005 5.518 5.124 4.799 4.532 4.316
2009 8.51 7.471 6.646 5.984 5.448 5.012 4.66 4.367 4.126 3.929
2010 7.609 6.699 5.976 5.392 4.918 4.532 4.219 3.958 3.741 3.564
2011 6.831 6.032 5.393 4.877 4.456 4.113 3.833 3.599 3.404 3.243
2012 6.141 5.437 4.874 4.416 4.042 3.737 3.487 3.277 3.101 2.955
2013 5.528 4.909 4.411 4.005 3.673 3.4 3.177 2.988 2.83 2.697
2014 4.98 4.435 3.995 3.635 3.339 3.097 2.897 2.728 2.584 2.464
2015 4.502 4.021 3.63 3.311 3.047 2.829 2.65 2.497 2.368 2.258
2020 2.909 2.632 2.402 2.21 2.05 1.917 1.805 1.708 1.624 1.552
2025 2.144 1.95 1.789 1.653 1.539 1.444 1.364 1.294 1.233 1.181
2030 1.756 1.601 1.472 1.363 1.271 1.195 1.131 1.075 1.027 0.985

PEAK HOUR TURNING VOLUMES

A.M. Peak P.M. Peak

N N

20 250 160 250 1,040 510

W < v > E W < v > E

140 ^ ^ 520 210 ^ ^ 300

1,100 > < 240 470 > < 990

120 v v 270 90 v v 860

< ^ > < ^ >

70 420 300 160 830 630

S S

Representative Traffic Volumes (Vehicles per Hour)

N-S Road 1,510 N-S Road 3,610



BAY AREA AQMD SIMPLIFIED CALINE4 ANALYSIS; UPDATED WITH EMFAC2007

Project Title: One Valley One Vision Area Plan/General Plan Update

Intersection: Intersection 5: The Old Road & Pico Canyon Road

Analysis Condition: OVOV Area Plan/General Plan Buildout

Nearest Air Monitoring Station measuring CO: Santa Clarita/Placerita Monitoring Station

Background 1-hour CO Concentration (ppm): 2.0

Background 8-hour CO Concentration (ppm): 1.6

Persistence Factor: 0.7

Analysis Year: 2030

Approach/Departure

No. of Speed

Roadway Type Lanes A.M. P.M.

North-South Roadway: The Old Road AT GRADE 4 5 5

East-West Roadway: Pico Canyon Road AT GRADE 4 5 5

EMFAC2007 COMPOSITE EMISSION FACTORS FOR CO

Air Basin: South Coast Air Basin County: Los Angeles

Assumes lowest mean wintertime temperature of 47 degrees F and 30% humidity.

Average Speed (miles per hour)

Year 5 8 11 14 17 20 23 26 29 32

2007 10.404 9.093 8.058 7.231 6.563 6.024 5.588 5.23 4.936 4.7
2008 9.453 8.28 7.351 6.607 6.005 5.518 5.124 4.799 4.532 4.316
2009 8.51 7.471 6.646 5.984 5.448 5.012 4.66 4.367 4.126 3.929
2010 7.609 6.699 5.976 5.392 4.918 4.532 4.219 3.958 3.741 3.564
2011 6.831 6.032 5.393 4.877 4.456 4.113 3.833 3.599 3.404 3.243
2012 6.141 5.437 4.874 4.416 4.042 3.737 3.487 3.277 3.101 2.955
2013 5.528 4.909 4.411 4.005 3.673 3.4 3.177 2.988 2.83 2.697
2014 4.98 4.435 3.995 3.635 3.339 3.097 2.897 2.728 2.584 2.464
2015 4.502 4.021 3.63 3.311 3.047 2.829 2.65 2.497 2.368 2.258
2020 2.909 2.632 2.402 2.21 2.05 1.917 1.805 1.708 1.624 1.552
2025 2.144 1.95 1.789 1.653 1.539 1.444 1.364 1.294 1.233 1.181
2030 1.756 1.601 1.472 1.363 1.271 1.195 1.131 1.075 1.027 0.985

PEAK HOUR TURNING VOLUMES

A.M. Peak P.M. Peak

N N

140 170 320 480 460 510

W < v > E W < v > E

400 ^ ^ 280 100 ^ ^ 580

600 > < 1,330 990 > < 1,330

100 v v 10 260 v v 10

< ^ > < ^ >

120 230 50 190 660 90

S S

Representative Traffic Volumes (Vehicles per Hour)

N-S Road 1,540 N-S Road 2,790



BAY AREA AQMD SIMPLIFIED CALINE4 ANALYSIS; UPDATED WITH EMFAC2007

Project Title: One Valley One Vision Area Plan/General Plan Update

Intersection: Intersection 11: Orchard Village & Wiley Canyon Road

Analysis Condition: OVOV Area Plan/General Plan Buildout

Nearest Air Monitoring Station measuring CO: Santa Clarita/Placerita Monitoring Station

Background 1-hour CO Concentration (ppm): 2.0

Background 8-hour CO Concentration (ppm): 1.6

Persistence Factor: 0.7

Analysis Year: 2030

Approach/Departure

No. of Speed

Roadway Type Lanes A.M. P.M.

North-South Roadway: Orchard Village AT GRADE 4 5 5

East-West Roadway: Wiley Canyon Road AT GRADE 4 5 5

EMFAC2007 COMPOSITE EMISSION FACTORS FOR CO

Air Basin: South Coast Air Basin County: Los Angeles

Assumes lowest mean wintertime temperature of 47 degrees F and 30% humidity.

Average Speed (miles per hour)

Year 5 8 11 14 17 20 23 26 29 32

2007 10.404 9.093 8.058 7.231 6.563 6.024 5.588 5.23 4.936 4.7
2008 9.453 8.28 7.351 6.607 6.005 5.518 5.124 4.799 4.532 4.316
2009 8.51 7.471 6.646 5.984 5.448 5.012 4.66 4.367 4.126 3.929
2010 7.609 6.699 5.976 5.392 4.918 4.532 4.219 3.958 3.741 3.564
2011 6.831 6.032 5.393 4.877 4.456 4.113 3.833 3.599 3.404 3.243
2012 6.141 5.437 4.874 4.416 4.042 3.737 3.487 3.277 3.101 2.955
2013 5.528 4.909 4.411 4.005 3.673 3.4 3.177 2.988 2.83 2.697
2014 4.98 4.435 3.995 3.635 3.339 3.097 2.897 2.728 2.584 2.464
2015 4.502 4.021 3.63 3.311 3.047 2.829 2.65 2.497 2.368 2.258
2020 2.909 2.632 2.402 2.21 2.05 1.917 1.805 1.708 1.624 1.552
2025 2.144 1.95 1.789 1.653 1.539 1.444 1.364 1.294 1.233 1.181
2030 1.756 1.601 1.472 1.363 1.271 1.195 1.131 1.075 1.027 0.985

PEAK HOUR TURNING VOLUMES

A.M. Peak P.M. Peak

N N

350 540 520 30 70 60

W < v > E W < v > E

250 ^ ^ 400 40 ^ ^ 20

380 > < 690 920 > < 1,000

80 v v 370 1,190 v v 1,140

< ^ > < ^ >

40 690 360 860 60 1,110

S S

Representative Traffic Volumes (Vehicles per Hour)

N-S Road 2,750 N-S Road 4,430



BAY AREA AQMD SIMPLIFIED CALINE4 ANALYSIS; UPDATED WITH EMFAC2007

Project Title: One Valley One Vision Area Plan/General Plan Update

Intersection: Intersection 12: Valencia Boulevard & Magic Mountain Parkway

Analysis Condition: OVOV Area Plan/General Plan Buildout

Nearest Air Monitoring Station measuring CO: Santa Clarita/Placerita Monitoring Station

Background 1-hour CO Concentration (ppm): 2.0

Background 8-hour CO Concentration (ppm): 1.6

Persistence Factor: 0.7

Analysis Year: 2030

Approach/Departure

No. of Speed

Roadway Type Lanes A.M. P.M.

North-South Roadway: Valencia Boulevard AT GRADE 4 5 5

East-West Roadway: Magic Mountain Parkway AT GRADE 4 5 5

EMFAC2007 COMPOSITE EMISSION FACTORS FOR CO

Air Basin: South Coast Air Basin County: Los Angeles

Assumes lowest mean wintertime temperature of 47 degrees F and 30% humidity.

Average Speed (miles per hour)

Year 5 8 11 14 17 20 23 26 29 32

2007 10.404 9.093 8.058 7.231 6.563 6.024 5.588 5.23 4.936 4.7
2008 9.453 8.28 7.351 6.607 6.005 5.518 5.124 4.799 4.532 4.316
2009 8.51 7.471 6.646 5.984 5.448 5.012 4.66 4.367 4.126 3.929
2010 7.609 6.699 5.976 5.392 4.918 4.532 4.219 3.958 3.741 3.564
2011 6.831 6.032 5.393 4.877 4.456 4.113 3.833 3.599 3.404 3.243
2012 6.141 5.437 4.874 4.416 4.042 3.737 3.487 3.277 3.101 2.955
2013 5.528 4.909 4.411 4.005 3.673 3.4 3.177 2.988 2.83 2.697
2014 4.98 4.435 3.995 3.635 3.339 3.097 2.897 2.728 2.584 2.464
2015 4.502 4.021 3.63 3.311 3.047 2.829 2.65 2.497 2.368 2.258
2020 2.909 2.632 2.402 2.21 2.05 1.917 1.805 1.708 1.624 1.552
2025 2.144 1.95 1.789 1.653 1.539 1.444 1.364 1.294 1.233 1.181
2030 1.756 1.601 1.472 1.363 1.271 1.195 1.131 1.075 1.027 0.985

PEAK HOUR TURNING VOLUMES

A.M. Peak P.M. Peak

N N

630 1,850 20 710 1,300 40

W < v > E W < v > E

620 ^ ^ 70 670 ^ ^ 40

870 > < 990 1,230 > < 980

60 v v 610 40 v v 460

< ^ > < ^ >

80 920 290 130 1,810 750

S S

Representative Traffic Volumes (Vehicles per Hour)

N-S Road 4,110 N-S Road 4,570



BAY AREA AQMD SIMPLIFIED CALINE4 ANALYSIS; UPDATED WITH EMFAC2007

Project Title: One Valley One Vision Area Plan/General Plan Update

Intersection: Intersection 14: Bouquet Canyon Road & Newhall Ranch Road

Analysis Condition: OVOV Area Plan/General Plan Buildout

Nearest Air Monitoring Station measuring CO: Santa Clarita/Placerita Monitoring Station

Background 1-hour CO Concentration (ppm): 2.0

Background 8-hour CO Concentration (ppm): 1.6

Persistence Factor: 0.7

Analysis Year: 2030

Approach/Departure

No. of Speed

Roadway Type Lanes A.M. P.M.

North-South Roadway: Bouquet Canyon Road AT GRADE 4 5 5

East-West Roadway: Newhall Ranch Road AT GRADE 4 5 5

EMFAC2007 COMPOSITE EMISSION FACTORS FOR CO

Air Basin: South Coast Air Basin County: Los Angeles

Assumes lowest mean wintertime temperature of 47 degrees F and 30% humidity.

Average Speed (miles per hour)

Year 5 8 11 14 17 20 23 26 29 32

2007 10.404 9.093 8.058 7.231 6.563 6.024 5.588 5.23 4.936 4.7
2008 9.453 8.28 7.351 6.607 6.005 5.518 5.124 4.799 4.532 4.316
2009 8.51 7.471 6.646 5.984 5.448 5.012 4.66 4.367 4.126 3.929
2010 7.609 6.699 5.976 5.392 4.918 4.532 4.219 3.958 3.741 3.564
2011 6.831 6.032 5.393 4.877 4.456 4.113 3.833 3.599 3.404 3.243
2012 6.141 5.437 4.874 4.416 4.042 3.737 3.487 3.277 3.101 2.955
2013 5.528 4.909 4.411 4.005 3.673 3.4 3.177 2.988 2.83 2.697
2014 4.98 4.435 3.995 3.635 3.339 3.097 2.897 2.728 2.584 2.464
2015 4.502 4.021 3.63 3.311 3.047 2.829 2.65 2.497 2.368 2.258
2020 2.909 2.632 2.402 2.21 2.05 1.917 1.805 1.708 1.624 1.552
2025 2.144 1.95 1.789 1.653 1.539 1.444 1.364 1.294 1.233 1.181
2030 1.756 1.601 1.472 1.363 1.271 1.195 1.131 1.075 1.027 0.985

PEAK HOUR TURNING VOLUMES

A.M. Peak P.M. Peak

N N

790 2,190 100 420 1,470 70

W < v > E W < v > E

240 ^ ^ 80 660 ^ ^ 100

870 > < 1,350 1,990 > < 970

800 v v 660 1,060 v v 160

< ^ > < ^ >

500 530 320 880 2,480 650

S S

Representative Traffic Volumes (Vehicles per Hour)

N-S Road 5,000 N-S Road 6,700



BAY AREA AQMD SIMPLIFIED CALINE4 ANALYSIS; UPDATED WITH EMFAC2007

Project Title: One Valley One Vision Area Plan/General Plan Update

Intersection: Intersection 17: Sierra Highway & Newhall Ranch Road

Analysis Condition: OVOV Area Plan/General Plan Buildout

Nearest Air Monitoring Station measuring CO: Santa Clarita/Placerita Monitoring Station

Background 1-hour CO Concentration (ppm): 2.0

Background 8-hour CO Concentration (ppm): 1.6

Persistence Factor: 0.7

Analysis Year: 2030

Approach/Departure

No. of Speed

Roadway Type Lanes A.M. P.M.

North-South Roadway: Sierra Highway AT GRADE 4 5 5

East-West Roadway: Newhall Ranch Road AT GRADE 4 5 5

EMFAC2007 COMPOSITE EMISSION FACTORS FOR CO

Air Basin: South Coast Air Basin County: Los Angeles

Assumes lowest mean wintertime temperature of 47 degrees F and 30% humidity.

Average Speed (miles per hour)

Year 5 8 11 14 17 20 23 26 29 32

2007 10.404 9.093 8.058 7.231 6.563 6.024 5.588 5.23 4.936 4.7
2008 9.453 8.28 7.351 6.607 6.005 5.518 5.124 4.799 4.532 4.316
2009 8.51 7.471 6.646 5.984 5.448 5.012 4.66 4.367 4.126 3.929
2010 7.609 6.699 5.976 5.392 4.918 4.532 4.219 3.958 3.741 3.564
2011 6.831 6.032 5.393 4.877 4.456 4.113 3.833 3.599 3.404 3.243
2012 6.141 5.437 4.874 4.416 4.042 3.737 3.487 3.277 3.101 2.955
2013 5.528 4.909 4.411 4.005 3.673 3.4 3.177 2.988 2.83 2.697
2014 4.98 4.435 3.995 3.635 3.339 3.097 2.897 2.728 2.584 2.464
2015 4.502 4.021 3.63 3.311 3.047 2.829 2.65 2.497 2.368 2.258
2020 2.909 2.632 2.402 2.21 2.05 1.917 1.805 1.708 1.624 1.552
2025 2.144 1.95 1.789 1.653 1.539 1.444 1.364 1.294 1.233 1.181
2030 1.756 1.601 1.472 1.363 1.271 1.195 1.131 1.075 1.027 0.985

PEAK HOUR TURNING VOLUMES

A.M. Peak P.M. Peak

N N

80 600 40 20 130 30

W < v > E W < v > E

30 ^ ^ 30 100 ^ ^ 40

760 > < 1,340 1,350 > < 980

480 v v 1,160 300 v v 490

< ^ > < ^ >

200 190 270 440 730 1,190

S S

Representative Traffic Volumes (Vehicles per Hour)

N-S Road 2,900 N-S Road 3,280



BAY AREA AQMD SIMPLIFIED CALINE4 ANALYSIS; UPDATED WITH EMFAC2007

Project Title: One Valley One Vision Area Plan/General Plan Update

Intersection: Intersection 18: Whites Cyn Rd & Soledad Cyn Rd.

Analysis Condition: OVOV Area Plan/General Plan Buildout

Nearest Air Monitoring Station measuring CO: Santa Clarita/Placerita Monitoring Station

Background 1-hour CO Concentration (ppm): 2.0

Background 8-hour CO Concentration (ppm): 1.6

Persistence Factor: 0.7

Analysis Year: 2030

Approach/Departure

No. of Speed

Roadway Type Lanes A.M. P.M.

North-South Roadway: Whites Canyon Road AT GRADE 4 5 5

East-West Roadway: Soledad Canyon Road AT GRADE 4 5 5

EMFAC2007 COMPOSITE EMISSION FACTORS FOR CO

Air Basin: South Coast Air Basin County: Los Angeles

Assumes lowest mean wintertime temperature of 47 degrees F and 30% humidity.

Average Speed (miles per hour)

Year 5 8 11 14 17 20 23 26 29 32

2007 10.404 9.093 8.058 7.231 6.563 6.024 5.588 5.23 4.936 4.7
2008 9.453 8.28 7.351 6.607 6.005 5.518 5.124 4.799 4.532 4.316
2009 8.51 7.471 6.646 5.984 5.448 5.012 4.66 4.367 4.126 3.929
2010 7.609 6.699 5.976 5.392 4.918 4.532 4.219 3.958 3.741 3.564
2011 6.831 6.032 5.393 4.877 4.456 4.113 3.833 3.599 3.404 3.243
2012 6.141 5.437 4.874 4.416 4.042 3.737 3.487 3.277 3.101 2.955
2013 5.528 4.909 4.411 4.005 3.673 3.4 3.177 2.988 2.83 2.697
2014 4.98 4.435 3.995 3.635 3.339 3.097 2.897 2.728 2.584 2.464
2015 4.502 4.021 3.63 3.311 3.047 2.829 2.65 2.497 2.368 2.258
2020 2.909 2.632 2.402 2.21 2.05 1.917 1.805 1.708 1.624 1.552
2025 2.144 1.95 1.789 1.653 1.539 1.444 1.364 1.294 1.233 1.181
2030 1.756 1.601 1.472 1.363 1.271 1.195 1.131 1.075 1.027 0.985

PEAK HOUR TURNING VOLUMES

A.M. Peak P.M. Peak

N N

230 1,110 600 270 1,080 310

W < v > E W < v > E

100 ^ ^ 190 460 ^ ^ 430

700 > < 1,100 1,270 > < 750

130 v v 550 430 v v 220

< ^ > < ^ >

430 570 140 390 1,030 560

S S

Representative Traffic Volumes (Vehicles per Hour)

N-S Road 2,930 N-S Road 3,710



BAY AREA AQMD SIMPLIFIED CALINE4 ANALYSIS; UPDATED WITH EMFAC2007

Project Title: One Valley One Vision Area Plan/General Plan Update

Intersection: Intersection 21: Pico Canyon Rd & Valencia Blvd

Analysis Condition: OVOV Area Plan/General Plan Buildout

Nearest Air Monitoring Station measuring CO: Santa Clarita/Placerita Monitoring Station

Background 1-hour CO Concentration (ppm): 2.0

Background 8-hour CO Concentration (ppm): 1.6

Persistence Factor: 0.7

Analysis Year: 2030

Approach/Departure

No. of Speed

Roadway Type Lanes A.M. P.M.

North-South Roadway: Valencia Boulevard AT GRADE 4 5 5

East-West Roadway: Pico Canyon Road AT GRADE 4 5 5

EMFAC2007 COMPOSITE EMISSION FACTORS FOR CO

Air Basin: South Coast Air Basin County: Los Angeles

Assumes lowest mean wintertime temperature of 47 degrees F and 30% humidity.

Average Speed (miles per hour)

Year 5 8 11 14 17 20 23 26 29 32

2007 10.404 9.093 8.058 7.231 6.563 6.024 5.588 5.23 4.936 4.7
2008 9.453 8.28 7.351 6.607 6.005 5.518 5.124 4.799 4.532 4.316
2009 8.51 7.471 6.646 5.984 5.448 5.012 4.66 4.367 4.126 3.929
2010 7.609 6.699 5.976 5.392 4.918 4.532 4.219 3.958 3.741 3.564
2011 6.831 6.032 5.393 4.877 4.456 4.113 3.833 3.599 3.404 3.243
2012 6.141 5.437 4.874 4.416 4.042 3.737 3.487 3.277 3.101 2.955
2013 5.528 4.909 4.411 4.005 3.673 3.4 3.177 2.988 2.83 2.697
2014 4.98 4.435 3.995 3.635 3.339 3.097 2.897 2.728 2.584 2.464
2015 4.502 4.021 3.63 3.311 3.047 2.829 2.65 2.497 2.368 2.258
2020 2.909 2.632 2.402 2.21 2.05 1.917 1.805 1.708 1.624 1.552
2025 2.144 1.95 1.789 1.653 1.539 1.444 1.364 1.294 1.233 1.181
2030 1.756 1.601 1.472 1.363 1.271 1.195 1.131 1.075 1.027 0.985

PEAK HOUR TURNING VOLUMES

A.M. Peak P.M. Peak

N N

0 0 0 0 0 0

W < v > E W < v > E

0 ^ ^ 0 0 ^ ^ 0

1,800 > < 820 1,180 > < 1,640

420 v v 20 1,120 v v 30

< ^ > < ^ >

600 0 20 820 0 10

S S

Representative Traffic Volumes (Vehicles per Hour)

N-S Road 1,060 N-S Road 1,980



BAY AREA AQMD SIMPLIFIED CALINE4 ANALYSIS; UPDATED WITH EMFAC2007

Project Title: One Valley One Vision Area Plan/General Plan Update

Intersection: Intersection 23: Golden Valley & Via Princessa

Analysis Condition: OVOV Area Plan/General Plan Buildout

Nearest Air Monitoring Station measuring CO: Santa Clarita/Placerita Monitoring Station

Background 1-hour CO Concentration (ppm): 2.0

Background 8-hour CO Concentration (ppm): 1.6

Persistence Factor: 0.7

Analysis Year: 2030

Approach/Departure

No. of Speed

Roadway Type Lanes A.M. P.M.

North-South Roadway: Golden Valley AT GRADE 4 5 5

East-West Roadway: Via Princessa AT GRADE 4 5 5

EMFAC2007 COMPOSITE EMISSION FACTORS FOR CO

Air Basin: South Coast Air Basin County: Los Angeles

Assumes lowest mean wintertime temperature of 47 degrees F and 30% humidity.

Average Speed (miles per hour)

Year 5 8 11 14 17 20 23 26 29 32

2007 10.404 9.093 8.058 7.231 6.563 6.024 5.588 5.23 4.936 4.7
2008 9.453 8.28 7.351 6.607 6.005 5.518 5.124 4.799 4.532 4.316
2009 8.51 7.471 6.646 5.984 5.448 5.012 4.66 4.367 4.126 3.929
2010 7.609 6.699 5.976 5.392 4.918 4.532 4.219 3.958 3.741 3.564
2011 6.831 6.032 5.393 4.877 4.456 4.113 3.833 3.599 3.404 3.243
2012 6.141 5.437 4.874 4.416 4.042 3.737 3.487 3.277 3.101 2.955
2013 5.528 4.909 4.411 4.005 3.673 3.4 3.177 2.988 2.83 2.697
2014 4.98 4.435 3.995 3.635 3.339 3.097 2.897 2.728 2.584 2.464
2015 4.502 4.021 3.63 3.311 3.047 2.829 2.65 2.497 2.368 2.258
2020 2.909 2.632 2.402 2.21 2.05 1.917 1.805 1.708 1.624 1.552
2025 2.144 1.95 1.789 1.653 1.539 1.444 1.364 1.294 1.233 1.181
2030 1.756 1.601 1.472 1.363 1.271 1.195 1.131 1.075 1.027 0.985

PEAK HOUR TURNING VOLUMES

A.M. Peak P.M. Peak

N N

550 380 80 520 930 500

W < v > E W < v > E

480 ^ ^ 180 300 ^ ^ 90

340 > < 1,140 1,020 > < 480

660 v v 160 1,340 v v 60

< ^ > < ^ >

700 1,320 20 840 980 100

S S

Representative Traffic Volumes (Vehicles per Hour)

N-S Road 3,240 N-S Road 4,250



APPENDIX 3.4
Greenhouse Gas Emission Calculations



Greenhouse Gas Emissions Calculations 

for Existing Conditions 

 

 



Existing Conditions - OVOV Planning Area

Indirect GHG Emissions from Electrical Demand

Electrical Annual CO2E Annual CO2E

Land Use Units Demand Demand Emission Emissions

Factor
1

Factor Factor
2

(kW-hr/unit/yr) (10
6
 kW-hr/yr) (MT CO2E/10

6
 kW-hr) (MT CO2E/yr)

Residential 72,638 Unit 5,656.50 410.88                    399                                     164,005.60                    

FoodStore 1,341,840 Sq.Ft. 53.30 71.52                      399                                     28,547.95                      

Restaurant 212,030 Sq.Ft. 47.45 10.06                      399                                     4,015.88                        

Hospital 149,900 Sq.Ft. 21.70 3.25                        399                                     1,298.40                        

Retail 2,576,562 Sq.Ft. 13.55 34.91                      399                                     13,935.64                      

Movie Theater (3) 82,500 Sq.Ft. 13.55 1.12                        399                                     446.21                           

College/University 459,475 Sq.Ft. 11.55 5.31                        399                                     2,118.32                        

High School 262,500 Sq.Ft. 10.50 2.76                        399                                     1,100.18                        

Elementary School 747,550 Sq.Ft. 5.90 4.41                        399                                     1,760.51                        

Daycare 11,500 Sq.Ft. 5.90 0.07                        399                                     27.08                             

Office 2,704,040 Sq.Ft. 12.95 35.02                      399                                     13,977.51                      

Hotel/Motel 390,000 Sq.Ft. 9.95 3.88                        399                                     1,548.94                        

Warehouse 0 Sq.Ft. 4.35 -                          399                                     -                                 

Miscellaneous 19,195,560 Sq.Ft. 10.50 201.55                    399                                     80,452.05                      

Projected GHG Emissions from Electrical Demand 313,234.28                    

Sources:

1.  South Coast Air Quality Management District, CEQA Air Quality Handbook , (1993) Table A9-11-A.

Where:

CO2E Carbon dioxide equivalent

GWP Global warming potential

kW-hr Kilowatt-hour

lbs Pounds

MT Metric ton

yr Year

2.  California Climate Action Registry, "Reporting Online Tool, Public Annual Entity Emissions," Southern California Edison, PUP Report , (2006), 

http://www.climateregistry.org/CARROT/public/Reports.aspx.

Impact Sciences, Inc.

Prepared by R. Mamaghani

12 March 2009 JN 112-23



Existing Conditions - OVOV Planning Area

GHG Emissions from Solid Waste Generation

Solid Waste CO2E Annual CO2E

Land Use Rate Generation Emission Factor
2

Emissions

Size Unit (Tons/yr) (Tons/yr) (MT CO2E/MT waste) (MT CO2E/yr)

Single Family Detached 46,071 du 1.0200 46,992.42 0.11                               4,689.39               

Multi-Family or Attached 24,387 du 0.5850 14,266.40 0.11                               1,423.65               

Mobile Home 2,180 du 0.5850 1,275.30 0.11                               127.26                  

General Retail 7,811,260 sq. ft. 0.0012 9,373.51 0.11                               935.39                  

Eating/Drnkng Establ. 212,030 sq. ft. 0.0054 1,144.96 0.11                               114.26                  

Food & Drug Stores 1,341,840 sq. ft. 0.0036 4,830.62 0.11                               482.05                  

Auto Dlr/Service Sta. 399,500 sq. ft. 0.0026 1,018.73 0.11                               101.66                  

Hotel & Motel 390,000 sq. ft. 0.0027 1,033.50 0.11                               103.13                  

Warehouse 0 sq. ft. 0.0006 0.00 0.11                               -                       

Medical Offices 133,730 sq. ft. 0.0014 180.54 0.11                               18.02                    

Hospitals 149,900 sq. ft. 0.0028 412.23 0.11                               41.14                    

Business Park 16,441,130 sq. ft. 0.0007 11,508.79 0.11                               1,148.47               

Office 2,162,420 sq. ft. 0.0007 1,513.69 0.11                               151.05                  

Library 3 53,730 sq. ft. 0.0007 37.61 0.11                               3.75                      

Education & Schools 1,021,550 sq. ft. 0.0007 664.01 0.11                               66.26                    

College 459,475 sq. ft. 0.0007 298.66 0.11                               29.80                    

Trans., Comm., Utilities 903,440 sq. ft. 0.0040 3,568.59 0.11                               356.11                  

Special Generator 4 0 sq. ft. 0.0040 0.00 0.11                               -                       

Golf Course/Park 872 acres 0.1000 87.19 0.11                               8.70                      

Manufacturing 1,850,990 sq. ft. 0.0025 4,627.48 0.11                               461.78                  

Church 3 487,890 sq. ft. 0.0007 341.52 0.11                               34.08                    

Projected GHG Emissions From Solid Waste Disposal 10,295.94             

du = dwelling unit; sq.ft. - square feet; tpy = tons per year; lbs. = pounds

Sources:

Where:

CO2E Carbon dioxide equivalent

MT Metric ton

yr Year

2.  US Environmental Protection Agency, Office of Solid Waste and Emergency Response, Greenhouse Gas Emission Factors for 

Management of Selected Materials in Municipal Solid Waste (EPA-530-R-98-013) , (1998). The factor is based on mixed municipal solid waste 

as disposed in landfills without landfill gas recovery.

1.  Ventura County Solid  Waste Management Department's Guidelines for Preparation of Environmental Assessments for Solid Waste 

Impacts. Assumes 50% diversion.

3.  Assumes same generation rate as for office.

4.   Conservatively assumes same generation rate as utilities.

Impact Sciences, Inc.

Prepared by R. Mamaghani

12 March 2009 JN 112.23



Existing Conditions - OVOV Planning Area

GHG Emission from Potable Water Treatment and Conveyance

Net Potable Electrical Annual CO2E Annual CO2E

Land Use Action Water Needs Demand Electrical Emission Emissions

Estimate
1

Factor
2,3

Demand Factor
4

(MG/yr) (kW-hr/MG) (10
6
 kW-hr/year) (MT CO2E/10

6
 kW-hr) (MT CO2E/yr)

Net Project Supply & Conveyance 32,780.61                  9,727                         318.857                     290                            92,468.53                  

Net Project Treatment 32,780.61                  111                            3.639                         290                            1,055.21                    

Net Project Distribution 32,780.61                  1,272                         41.697                       290                            12,092.11                  

105,615.85                

Sources:

1.  Section 3.13, Water Services

2.  California Energy Commission, California's Water-Energy Relationship, Final Staff Report (CEC-700-2005-011-SF) , (2005) 26.

Where:

CO2E Carbon dioxide equivalent

GWP Global warming potential

kW-hr Kilowatt-hour

lbs Pounds

MG Million gallons

MT Metric ton

N2O Nitrous oxide

yr Year

3.  California Energy Commission, Refining Estimates of Water-Related Energy Use in California, PIER Final Project Report (CEC-500-2006-118) , (2006) 22.  Prepared by Navigant 

Consulting, Inc.

4.  California Climate Action Registry, "Reporting Online Tool, Public Annual Entity Emissions," Southern California Edison, PUP Report , (2006), 

http://www.climateregistry.org/CARROT/public/Reports.aspx.

Projected GHG Emissions From Water Demand

Impact Sciences, Inc.

Prepared by R. Mamaghani

12 March 2009 JN 112.23



Existing Conditions, OVOV Planning Area

GHG Emission from Wastewater Collection and Treatment

Wasterwater Treatment Electrical Demand GHG Emissions

Net Wastewater Electrical Annual CO2E Annual CO2E

Land Use Generation Rate
1

Demand Factor
2

Demand Factor Emision Factor
3

Emissions

(MG/yr) (kW-hr/MG) (10
6
 kW-hr/yr) (MT CO2E/10

6
 kW-hr) (MT CO2E/yr)

Net Project 19,668.37                  1,911                             37.59                         399                                15,002.93                  

Sources:
1.  Section 3.13, Water Service.  Assumes that 60% of water demand would be wastewater.

Wastewater Treatment Process GHG Emissions
1

Pounds BOD5 Pounds CH4 Fraction Annual CO2E

Project Maximum per Capita per Pound BOD5
3

Anaerobically Emissions

Population per Day
2

Digested
4

(lbs BOD5/capita/day) (lbs CH4/BOD5) (MT CO2E/yr)

Net Project 252,000                     0.13                               0.22                           0.15                           3,758.68                    

Sources:

Where:

BOD5 Biological oxygen demand using a standard 5 day test 18,761.61                            

CH4 Methane

CO2 Carbon dioxide

CO2E Carbon dioxide equivalent

GWP Global warming potential

kW-hr Kilowatt-hour

lbs Pounds

MG Million gallons

MT Metric ton

N2O Nitrous oxide

yr Year

3.  The US EPA recommends a default value of 0.22 lb CH4/BOD5.

4.  The US EPA recommends a default value of 15% for the fraction anaerobically digested for domestic wastewater.

2.  California Energy Commission, Refining Estimates of Water-Related Energy Use in California, PIER Final Project Report (CEC-500-2006-118) .  Prepared 

3.  California Climate Action Registry, "Reporting Online Tool, Public Annual Entity Emissions," Southern California Edison, PUP Report , (2006), 

1.  US Environmental Protection Agency, Compilation of Air Pollutant Emission Factors, AP-42, Fifth Edition, Volume I, Chapter 4.3.5 , (1998). Data is not available to determine CO2 

2.  The US EPA recommends a default value of 0.13 lb BOD5/capita/day.

Impact Sciences, Inc.

Prepared by R. Mamaghani

12 March 2009 JN 112.23



Greenhouse Gas Emissions Calculations 

for Existing General Plan and Area Plan 

 

 



Existing General Plan 

Indirect GHG Emissions from Electrical Demand

Electrical Annual CO2E Annual CO2E

Land Use Units Demand Demand Emission Emissions

Factor
1

Factor Factor
2

(kW-hr/unit/yr) (10
6
 kW-hr/yr) (MT CO2E/10

6
 kW-hr) (MT CO2E/yr)

Residential 151,916 Unit 5,656.50 859.31                    399                                     343,003.32                    

FoodStore 3,182,757 Sq.Ft. 53.30 169.64                    399                                     67,713.88                      

Restaurant 343,270 Sq.Ft. 47.45 16.29                      399                                     6,501.58                        

Hospital 345,840 Sq.Ft. 21.70 7.50                        399                                     2,995.59                        

Retail 3,923,329 Sq.Ft. 13.55 53.16                      399                                     21,219.79                      

Movie Theater (3) 82,500 Sq.Ft. 13.55 1.12                        399                                     446.21                           

College/University 833,400 Sq.Ft. 11.55 9.63                        399                                     3,842.22                        

High School 586,100 Sq.Ft. 10.50 6.15                        399                                     2,456.45                        

Elementary School 1,218,575 Sq.Ft. 5.90 7.19                        399                                     2,869.80                        

Daycare 13,500 Sq.Ft. 5.90 0.08                        399                                     31.79                             

Office 8,917,970 Sq.Ft. 12.95 115.49                    399                                     46,098.07                      

Hotel/Motel 678,400 Sq.Ft. 9.95 6.75                        399                                     2,694.36                        

Warehouse 0 Sq.Ft. 4.35 -                          399                                     -                                 

Miscellaneous 50,950,550 Sq.Ft. 10.50 534.98                    399                                     213,542.93                    

Projected GHG Emissions from Electrical Demand 713,415.99                    

Sources:

1.  South Coast Air Quality Management District, CEQA Air Quality Handbook , (1993) Table A9-11-A.

Where:

CO2E Carbon dioxide equivalent

GWP Global warming potential

kW-hr Kilowatt-hour

lbs Pounds

MT Metric ton

yr Year

2.  California Climate Action Registry, "Reporting Online Tool, Public Annual Entity Emissions," Southern California Edison, PUP Report , (2006), 

http://www.climateregistry.org/CARROT/public/Reports.aspx.

Impact Sciences, Inc.

Prepared by R. Mamaghani

12 March 2009 JN 112-23



Existing General Plan

GHG Emissions from Solid Waste Generation

Solid Waste CO2E Annual CO2E

Land Use Rate Generation Emission Factor
2

Emissions

Size Unit (Tons/yr) (Tons/yr) (MT CO2E/MT waste) (MT CO2E/yr)

Single Family Detached 86,808 du 1.0200 88,544.16 0.11                               8,835.85               

Multi-Family or Attached 62,543 du 0.5850 36,587.66 0.11                               3,651.09               

Mobile Home 2,565 du 0.5850 1,500.53 0.11                               149.74                  

General Retail 18,243,123 sq. ft. 0.0012 21,891.75 0.11                               2,184.59               

Eating/Drnkng Establ. 343,270 sq. ft. 0.0054 1,853.66 0.11                               184.98                  

Food & Drug Stores 3,182,757 sq. ft. 0.0036 11,457.93 0.11                               1,143.39               

Auto Dlr/Service Sta. 441,500 sq. ft. 0.0026 1,125.83 0.11                               112.35                  

Hotel & Motel 678,400 sq. ft. 0.0027 1,797.76 0.11                               179.40                  

Warehouse 0 sq. ft. 0.0006 0.00 0.11                               -                       

Medical Offices 412,290 sq. ft. 0.0014 556.59 0.11                               55.54                    

Hospitals 345,840 sq. ft. 0.0028 951.06 0.11                               94.91                    

Business Park 45,656,650 sq. ft. 0.0007 31,959.66 0.11                               3,189.27               

Office 8,240,680 sq. ft. 0.0007 5,768.48 0.11                               575.64                  

Library 3 71,400 sq. ft. 0.0007 49.98 0.11                               4.99                      

Education & Schools 1,818,175 sq. ft. 0.0007 1,181.81 0.11                               117.93                  

College 833,400 sq. ft. 0.0007 541.71 0.11                               54.06                    

Trans., Comm., Utilities 1,250,240 sq. ft. 0.0040 4,938.45 0.11                               492.81                  

Special Generator 4 0 sq. ft. 0.0040 0.00 0.11                               -                       

Golf Course/Park 1,791 acres 0.1000 179.07 0.11                               17.87                    

Manufacturing 4,043,660 sq. ft. 0.0025 10,109.15 0.11                               1,008.80               

Church 3 605,890 sq. ft. 0.0007 424.12 0.11                               42.32                    

Projected GHG Emissions From Solid Waste Disposal 22,095.51             

du = dwelling unit; sq.ft. - square feet; tpy = tons per year; lbs. = pounds

Sources:

Where:

CO2E Carbon dioxide equivalent

MT Metric ton

yr Year

2.  US Environmental Protection Agency, Office of Solid Waste and Emergency Response, Greenhouse Gas Emission Factors for 

Management of Selected Materials in Municipal Solid Waste (EPA-530-R-98-013) , (1998). The factor is based on mixed municipal solid waste 

as disposed in landfills without landfill gas recovery.

1.  Ventura County Solid  Waste Management Department's Guidelines for Preparation of Environmental Assessments for Solid Waste 

Impacts. Assumes 50% diversion.

3.  Assumes same generation rate as for office.

4.   Conservatively assumes same generation rate as utilities.

Impact Sciences, Inc.

Prepared by R. Mamaghani

12 March 2009 JN 112.23



OVOV

GHG Emissions from Solid Waste Generation

Solid Waste CO2E Annual CO2E

Land Use Rate Generation Emission Factor
2

Emissions

Size Unit (Tons/yr) (Tons/yr) (MT CO2E/MT waste) (MT CO2E/yr)

Single Family Detached 77,975 du 1.0200 79,534.50 0.11                               7,936.78               

Multi-Family or Attached 67,679 du 0.5850 39,592.22 0.11                               3,950.92               

Mobile Home 3,420 du 0.5850 2,000.70 0.11                               199.65                  

General Retail 19,974,282 sq. ft. 0.0012 23,969.14 0.11                               2,391.89               

Eating/Drnkng Establ. 354,140 sq. ft. 0.0054 1,912.36 0.11                               190.83                  

Food & Drug Stores 3,484,638 sq. ft. 0.0036 12,544.70 0.11                               1,251.84               

Auto Dlr/Service Sta. 530,000 sq. ft. 0.0026 1,351.50 0.11                               134.87                  

Hotel & Motel 1,010,800 sq. ft. 0.0027 2,678.62 0.11                               267.30                  

Warehouse 0 sq. ft. 0.0006 0.00 0.11                               -                       

Medical Offices 730,560 sq. ft. 0.0014 986.26 0.11                               98.42                    

Hospitals 365,160 sq. ft. 0.0028 1,004.19 0.11                               100.21                  

Business Park 44,484,350 sq. ft. 0.0007 31,139.05 0.11                               3,107.38               

Office 10,344,450 sq. ft. 0.0007 7,241.12 0.11                               722.59                  

Library 3 91,400 sq. ft. 0.0007 63.98 0.11                               6.38                      

Education & Schools 1,767,675 sq. ft. 0.0007 1,148.99 0.11                               114.66                  

College 901,550 sq. ft. 0.0007 586.01 0.11                               58.48                    

Trans., Comm., Utilities 1,032,440 sq. ft. 0.0040 4,078.14 0.11                               406.96                  

Special Generator 4 0 sq. ft. 0.0040 0.00 0.11                               -                       

Golf Course/Park 2,378 acres 0.1000 237.82 0.11                               23.73                    

Manufacturing 3,268,690 sq. ft. 0.0025 8,171.73 0.11                               815.46                  

Church 3 997,460 sq. ft. 0.0007 698.22 0.11                               69.68                    

Projected GHG Emissions From Solid Waste Disposal 21,848.02             

du = dwelling unit; sq.ft. - square feet; tpy = tons per year; lbs. = pounds

Sources:

Where:

CO2E Carbon dioxide equivalent

MT Metric ton

yr Year

2.  US Environmental Protection Agency, Office of Solid Waste and Emergency Response, Greenhouse Gas Emission Factors for 

Management of Selected Materials in Municipal Solid Waste (EPA-530-R-98-013) , (1998). The factor is based on mixed municipal solid waste 

as disposed in landfills without landfill gas recovery.

1.  Ventura County Solid  Waste Management Department's Guidelines for Preparation of Environmental Assessments for Solid Waste 

Impacts. Assumes 50% diversion.

3.  Assumes same generation rate as for office.

4.   Conservatively assumes same generation rate as utilities.
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Existing General Plan

GHG Emission from Potable Water Treatment and Conveyance

Net Potable Electrical Annual CO2E Annual CO2E

Land Use Action Water Needs Demand Electrical Emission Emissions

Estimate
1

Factor
2,3

Demand Factor
4

(MG/yr) (kW-hr/MG) (10
6
 kW-hr/year) (MT CO2E/10

6
 kW-hr) (MT CO2E/yr)

Net Project Supply & Conveyance 44,934.85                  9,727                         437.081                     290                            126,753.58                

Net Project Treatment 44,934.85                  111                            4.988                         290                            1,446.45                    

Net Project Distribution 44,934.85                  1,272                         57.157                       290                            16,575.57                  

144,775.60                

Sources:

1.  Section 3.13, Water Services

2.  California Energy Commission, California's Water-Energy Relationship, Final Staff Report (CEC-700-2005-011-SF) , (2005) 26.

Where:

CO2E Carbon dioxide equivalent

GWP Global warming potential

kW-hr Kilowatt-hour

lbs Pounds

MG Million gallons

MT Metric ton

N2O Nitrous oxide

yr Year

3.  California Energy Commission, Refining Estimates of Water-Related Energy Use in California, PIER Final Project Report (CEC-500-2006-118) , (2006) 22.  Prepared by Navigant 

Consulting, Inc.

4.  California Climate Action Registry, "Reporting Online Tool, Public Annual Entity Emissions," Southern California Edison, PUP Report , (2006), 

http://www.climateregistry.org/CARROT/public/Reports.aspx.

Projected GHG Emissions From Water Demand
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Existing General Plan

GHG Emission from Wastewater Collection and Treatment

Wasterwater Treatment Electrical Demand GHG Emissions

Net Wastewater Electrical Annual CO2E Annual CO2E

Land Use Generation Rate
1

Demand Factor
2

Demand Factor Emision Factor
3

Emissions

(MG/yr) (kW-hr/MG) (10
6
 kW-hr/yr) (MT CO2E/10

6
 kW-hr) (MT CO2E/yr)

Net Project 26,960.91                  1,911                             51.52                         399                                20,565.64                  

Sources:
1.  Section 3.13, Water Service.  Assumes that 60% of water demand would be wastewater.

Wastewater Treatment Process GHG Emissions
1

Pounds BOD5 Pounds CH4 Fraction Annual CO2E

Project Maximum per Capita per Pound BOD5
3

Anaerobically Emissions

Population per Day
2

Digested
4

(lbs BOD5/capita/day) (lbs CH4/BOD5) (MT CO2E/yr)

Net Project 448,310                     0.13                               0.22                           0.15                           6,686.73                    

Sources:

Where:

BOD5 Biological oxygen demand using a standard 5 day test

CH4 Methane

CO2 Carbon dioxide

CO2E Carbon dioxide equivalent

GWP Global warming potential 27,252.37                            

kW-hr Kilowatt-hour

lbs Pounds

MG Million gallons

MT Metric ton

N2O Nitrous oxide

yr Year

3.  The US EPA recommends a default value of 0.22 lb CH4/BOD5.

4.  The US EPA recommends a default value of 15% for the fraction anaerobically digested for domestic wastewater.

2.  California Energy Commission, Refining Estimates of Water-Related Energy Use in California, PIER Final Project Report (CEC-500-2006-118) .  Prepared 

3.  California Climate Action Registry, "Reporting Online Tool, Public Annual Entity Emissions," Southern California Edison, PUP Report , (2006), 

1.  US Environmental Protection Agency, Compilation of Air Pollutant Emission Factors, AP-42, Fifth Edition, Volume I, Chapter 4.3.5 , (1998). Data is not available to determine CO2 

2.  The US EPA recommends a default value of 0.13 lb BOD5/capita/day.
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Greenhouse Gas Emissions Calculations 

for Proposed General Plan and Area Plan 

 

 



OVOV

Indirect GHG Emissions from Electrical Demand

Electrical Annual CO2E Annual CO2E

Land Use Units Demand Demand Emission Emissions

Factor
1

Factor Factor
2

(kW-hr/unit/yr) (10
6
 kW-hr/yr) (MT CO2E/10

6
 kW-hr) (MT CO2E/yr)

Residential 149,074 Unit 5,656.50 843.24                    399                                     336,586.51                    

FoodStore 3,484,638 Sq.Ft. 53.30 185.73                    399                                     74,136.47                      

Restaurant 354,140 Sq.Ft. 47.45 16.80                      399                                     6,707.46                        

Hospital 365,160 Sq.Ft. 21.70 7.92                        399                                     3,162.93                        

Retail 4,905,463 Sq.Ft. 13.55 66.47                      399                                     26,531.77                      

Movie Theater (3) 90,000 Sq.Ft. 13.55 1.22                        399                                     486.78                           

College/University 901,550 Sq.Ft. 11.55 10.41                      399                                     4,156.41                        

High School 462,500 Sq.Ft. 10.50 4.86                        399                                     1,938.42                        

Elementary School 1,291,675 Sq.Ft. 5.90 7.62                        399                                     3,041.95                        

Daycare 13,500 Sq.Ft. 5.90 0.08                        399                                     31.79                             

Office 11,133,310 Sq.Ft. 12.95 144.18                    399                                     57,549.44                      

Hotel/Motel 1,010,800 Sq.Ft. 9.95 10.06                      399                                     4,014.54                        

Warehouse 0 Sq.Ft. 4.35 -                          399                                     -                                 

Miscellaneous 48,785,480 Sq.Ft. 10.50 512.25                    399                                     204,468.73                    

Projected GHG Emissions from Electrical Demand 722,813.21                    

Sources:

1.  South Coast Air Quality Management District, CEQA Air Quality Handbook , (1993) Table A9-11-A.

Where:

CO2E Carbon dioxide equivalent

GWP Global warming potential

kW-hr Kilowatt-hour

lbs Pounds

MT Metric ton

yr Year

2.  California Climate Action Registry, "Reporting Online Tool, Public Annual Entity Emissions," Southern California Edison, PUP Report , (2006), 

http://www.climateregistry.org/CARROT/public/Reports.aspx.
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OVOV

GHG Emission from Potable Water Treatment and Conveyance

Net Potable Electrical Annual CO2E Annual CO2E

Land Use Action Water Needs Demand Electrical Emission Emissions

Estimate
1

Factor
2,3

Demand Factor
4

(MG/yr) (kW-hr/MG) (10
6
 kW-hr/year) (MT CO2E/10

6
 kW-hr) (MT CO2E/yr)

Net Project Supply & Conveyance 44,934.85                  9,727                         437.081                     290                            126,753.58                

Net Project Treatment 44,934.85                  111                            4.988                         290                            1,446.45                    

Net Project Distribution 44,934.85                  1,272                         57.157                       290                            16,575.57                  

144,775.60                

Sources:

1.  Section 3.13, Water Services

2.  California Energy Commission, California's Water-Energy Relationship, Final Staff Report (CEC-700-2005-011-SF) , (2005) 26.

Where:

CO2E Carbon dioxide equivalent

GWP Global warming potential

kW-hr Kilowatt-hour

lbs Pounds

MG Million gallons

MT Metric ton

N2O Nitrous oxide

yr Year

3.  California Energy Commission, Refining Estimates of Water-Related Energy Use in California, PIER Final Project Report (CEC-500-2006-118) , (2006) 22.  Prepared by Navigant 

Consulting, Inc.

4.  California Climate Action Registry, "Reporting Online Tool, Public Annual Entity Emissions," Southern California Edison, PUP Report , (2006), 

http://www.climateregistry.org/CARROT/public/Reports.aspx.

Projected GHG Emissions From Water Demand
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OVOV

GHG Emission from Wastewater Collection and Treatment

Wasterwater Treatment Electrical Demand GHG Emissions

Net Wastewater Electrical Annual CO2E Annual CO2E

Land Use Generation Rate
1

Demand Factor
2

Demand Factor Emision Factor
3

Emissions

(MG/yr) (kW-hr/MG) (10
6
 kW-hr/yr) (MT CO2E/10

6
 kW-hr) (MT CO2E/yr)

Net Project 26,960.91                  1,911                             51.52                         399                                20,565.64                  

Sources:
1.  Section 3.13, Water Service.  Assumes that 60% of water demand would be wastewater.

Wastewater Treatment Process GHG Emissions
1

Pounds BOD5 Pounds CH4 Fraction Annual CO2E

Project Maximum per Capita per Pound BOD5
3

Anaerobically Emissions

Population per Day
2

Digested
4

(lbs BOD5/capita/day) (lbs CH4/BOD5) (MT CO2E/yr)

Net Project 439,923                     0.13                               0.22                           0.15                           6,561.63                    

Sources:

Where:

BOD5 Biological oxygen demand using a standard 5 day test

CH4 Methane

CO2 Carbon dioxide

CO2E Carbon dioxide equivalent

GWP Global warming potential 27,127.28                            

kW-hr Kilowatt-hour

lbs Pounds

MG Million gallons

MT Metric ton

N2O Nitrous oxide

yr Year

3.  The US EPA recommends a default value of 0.22 lb CH4/BOD5.

4.  The US EPA recommends a default value of 15% for the fraction anaerobically digested for domestic wastewater.

2.  California Energy Commission, Refining Estimates of Water-Related Energy Use in California, PIER Final Project Report (CEC-500-2006-118) .  Prepared 

3.  California Climate Action Registry, "Reporting Online Tool, Public Annual Entity Emissions," Southern California Edison, PUP Report , (2006), 

1.  US Environmental Protection Agency, Compilation of Air Pollutant Emission Factors, AP-42, Fifth Edition, Volume I, Chapter 4.3.5 , (1998). Data is not available to determine CO2 

2.  The US EPA recommends a default value of 0.13 lb BOD5/capita/day.
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SOIL TYPES AND CHARACTERISTICS OF THE COUNTY’S PLANNING AREA

The following is a short description of each of the soils that are found within the County’s Planning Area.

Additionally, Table 1, Soil Characteristics of the County’s Planning Area, further describes the types of

soils and their characteristic types within the County’s Planning Area.

Agua Dulce stony loam, 30 to 50 percent slopes (AgF)

This soil is located in mountainous areas in the southern part of Agua Dulce Canyon. Permeability is

moderately slow in this soil. Available water-holding capacity is 3 to 4 inches. Fertility is moderate,

runoff is rapid, and the erosion hazard is high. Roots can penetrate to a depth between 36 and 60 inches.

Thin lenses of sandstone conglomerate generally limit the depth to which plant roots can penetrate. Agua

Dulce stony loam, 30 to 50 percent slopes, is used for range, wildlife habitat, and watershed. Capability

unit VIIe-1 (19) dryland; range site 2. There are approximately 6,118 acres of this soil within the County of

Los Angeles portion of the OVOV Planning Area.

Amargosa rocky coarse sandy loam, 9 to 55 percent slopes, eroded (AmF2)

This soil is located on hilly uplands. In most places about 25 to 40 percent of the original surface soil has

been removed through moderate sheet and rill erosion. Rock outcrops cover 2 to 20 percent of the surface,

and many areas are cut by shallow gullies. Permeability is moderately rapid in this soil. Available

water-holding capacity is 1 to 1.5 inches. Fertility is very low, runoff is medium to rapid, and the hazard

of water erosion is moderate to high. In most places roots can penetrate to a depth of about 14 to

20 inches. Amargosa rocky coarse sandy loam, 9 to 55 percent slopes, eroded, is used as range and for

recreation, wildlife, and water supply purposes. Capability Class VIIe-1 (19) dryland; range site 4. There

are approximately 4,271 acres of this soil within the County of Los Angeles portion of the OVOV

Planning Area.

Anaverde loam, 15 to 30 percent slopes (AnE)

Some of this soil is located on Pelona Ridge, and others are located along the upper reaches of

Cottonwood Creek, west and south of White Oak Lodge. Permeability is moderate in this soil. Available

water-holding capacity is 5.5 to 9 inches, depending on soil depth. Fertility is high, runoff is medium, and

the erosion hazard is moderate. This Anaverde soil is used for range, wildlife, and recreation. Capability

Class VIe-1 (20) dryland; range site 2. There are approximately 2 acres of this soil within the County of

Los Angeles portion of the OVOV Planning Area.
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Anaverde rocky loam, 30 to 50 percent slopes (ApF)

Some of this soil is located along the upper reaches of Cottonwood Creek and others are on Pelona Ridge.

Slopes are dominantly 35 to 45 percent, and outcrops of bedrock cover from 5 to 10 percent of the areas.

Runoff is rapid, and the erosion hazard is high. This Anaverde soil is used for range, wildlife, habitat, and

watershed. Capability Class VIIe-1 (20) dryland; range site 2. There are approximately 10 acres of this soil

within the County of Los Angeles portion of the OVOV Planning Area.

Castaic silty clay loam, 2 to 9 percent slopes (CkC)

This soil is located on toe slopes. Some areas are along Davenport Road and others are near the

communities of Vincent and Acton. Fertility is low in this soil. Available water holding capacity is 5 to

7.5 inches. Roots extend to a depth of 30 to 44 inches. Runoff is slow to medium, and the erosion hazard is

slight to moderate. This soil is used only for limited grazing. Dryland farming has not been successful. A

few areas are used as homesites. Capability Class IIIe-1 (19) irrigated. There are approximately 130 acres

of this soil within the County of Los Angeles portion of the OVOV Planning Area.

Castaic silty clay loam, 9 to 15 percent slopes (CkD)

On this soil, runoff is medium, and the erosion hazard is moderate. This soil is used for range and as

homesites. Capability Class IIIe-1 irrigated. There are approximately 196 acres of this soil within the

County of Los Angeles portion of the OVOV Planning Area.

Castaic-Balcom silty clay loams, 9 to 15 percent slopes (CmD)

This complex is on toe slopes in Romero Canyon. Runoff is medium, and the erosion hazard is moderate.

In most places, slopes range from 12 to 14 percent. Included with these soils are a few areas less than

10 acres in size where sheet and rill erosion is moderate. Also included are small areas of Saugus loam

and Millsholm rocky loam. This complex is used primarily for Dryland small grains and pasture and for

range. Capability unit IIIe-1 irrigated. There are approximately 172 acres of this soil located within the

Los Angeles County portion of the OVOV Planning Area.

Castaic-Balcom silty clay loams, 15 to 30 percent slopes (CmE)

The soils in this complex are less sloping and less eroded than Castaic-Balcom silty clay loams, 30 to

50 percent slopes, eroded (CmF2), but otherwise they are similar. Slopes are commonly about 25 percent.

Runoff is medium to rapid, and the hazard of further erosion is moderate to high. Landslips are common.

Included with this soil some areas 10 to 20 acres in size where sheet and rill erosion are moderate. Also

included are small areas of Saugus loam, Gazos clay loam, and Millsholm rocky loam. This complex is
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used for range as wildlife habitat. Capability unit IVe-1 irrigated. There are approximately 2,642 acres of

this soil located within the Los Angeles County portion of the OVOV Planning Area.

Castaic-Balcom silty clay loams, 30 to 50 percent slopes (CmF)

These soils are slightly eroded, and their surface layer is 10 to 12 inches thick. Included with these soils

areas 10 to 20 acres in size where rill and sheet erosion are moderate. Also included are small areas of

Saugus loam. Areas of this complex are used for range, wildlife habitat, and watershed. Capability unit

VIe-1 dryland. There are approximately 9,160 acres of this soil within the County of Los Angeles portion

of the OVOV Planning Area.

Castaic-Balcom silty clay loams, 30 to 50 percent slopes, eroded (CmF2)

This complex is in the area near Castaic Junction. It is 60 percent Castaic silty clay loam and 40 percent

Balcom silty clay loam. Permeability is moderately slow in these soils. Available water-holding capacity is

5 to 7 inches. Fertility is moderate, runoff is rapid, and the hazard of erosion is high. Plant roots generally

penetrate to a depth of about 26 to 36 inches, but can reach a depth of 40 inches in some places. The

Balcom soil, not the Castaic soil, contains lime at a depth of 10 to 20 inches. Included with these soils are

small areas of Gazos clay loam, of Saugus loam, and of Gaviota sandy loam. Also included are narrow

areas of soils that have a reddish-brown surface layer. Castaic-Balcom silty clay loams, 30 to 50 percent

eroded, are used chiefly for range. They also are used for watershed purposes and for wildlife habitat and

recreation. Capability unit VIe-1 dryland. There are approximately 11,897 acres of this soil within the

County of Los Angeles portion of the OVOV Planning Area.

Castaic-Balcom silty clay loams, 50 to 65 percent slopes, eroded (CmG2)

This soil is located on mountainous uplands northwest of Castaic Junction, adjacent to the boundaries of

Los Angeles and Ventura Counties. Moderate sheet and rill erosion have occurred in nearly all places

where this soil is located. Runoff is very rapid, and the hazard of further erosion is very high. This soil is

used mainly for wildlife habitat and watershed purposes, but some areas are grazed. Capability Class

VIIe-1 dryland. There are approximately 2,669 acres of this soil located within the Los Angeles County

portion of the OVOV Planning Area.
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Castaic and Saugus soils, 30 to 65 percent slopes, severely eroded (CnG3)

This undifferentiated group of soils is 35 percent Castaic silty clay loam and 30 percent Saugus loam.

Included in mapping this unit are exposed areas of soft shale and conglomerate that make up as much as

10 percent of the unit and areas of Balcom silty clay loam that make up as much as 25 percent. Areas of

this unit are cut by many intermittent, very deep drainage channels that have narrow v-shaped valleys

and between them sharp, tortuous divides. Soil slipping is common, and geological erosion is active.

During heavy rainstorms much silt is washed away from these soils. Because of repeated burning of

brush, the vegetation on these soils now consists mainly of thick stands of chamise. The Castaic soil in

this unit is steeper and more eroded than the Castaic soil in Cataic-Balcom silty clay loams, 30 to 50

percent slopes, eroded (CmF2), but otherwise is similar. Also, depth to soft shale generally is less, about

20 to 30 inches. The Saugus soil is steeper and more eroded than Saugus loam, 30 to 50 percent slopes,

eroded (ScF2), but otherwise it is similar. In addition, depth to weakly consolidated sediment is 24 to

44 inches. Slopes are dominantly 45 to 65 percent. Available water-holding capacity is 4 to 6 inches in the

Castaic soil, and 4 to 7 inches in the Saugus soil. In both soils, fertility is very low, runoff is very rapid,

and the hazard of further erosion is very high. Most of this unit is inaccessible to man and livestock

because the brush is dense, the soils are steep or very steep, and the valleys are narrow and v-shaped.

These soils are used for watershed and for wildlife habitat. Capability unit VIIIe-1 dryland. There are

approximately 8,136 acres of this soil within the Los Angeles County portion of the OVOV Planning Area.

Chino loam (Co)

This soil is nearly level and generally is located in the Leona Valley, but many areas are located along the

Tehachapi Range. Permeability is moderately slow. Available water-holding capacity is 10 to 12 inches.

Present fertility is moderate, but when the soil is reclaimed, fertility is high. Runoff is very slow, and the

soil is likely to be ponded in places in spring. The hazard of erosion is none to slight. Roots can penetrate

to a depth of 60 inches or more, depending on the height of the fluctuating water table. Chino loam is wet

and is in meadow. It is used only as pasture. Capability Class IIw-2 irrigated. There are approximately

57 acres of this soil located within the County of Los Angeles portion of the OVOV Planning Area.

Cortina sandy loam, 0 to 2 percent slopes (CyA)

This soil occupies narrow alluvial fans in side canyons along tributaries of the Santa Clara River. The

surface layer lacks cobblestones, but the soil otherwise is similar to Cortina cobbly sandy loam, 2 to

9 percent slopes (CzC). Thickness of the surface layer ranges from 12 to 16 inches. In most places, slopes

range from about 3 to 5 percent and are quite long. A few stones and pebbles are in the soil, but they do

not interfere with tillage. Runoff is slow, and the hazard of erosion is moderate. Included with this soil in
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mapping are small areas of Cortina cobbly sandy loam, Metz loamy sand, and Sorrento loam. Also

included are small areas that have a surface layer of loam, which are mainly the result of land leveling

and smoothing. In the past, loamy soil material from adjacent uplands was moved onto the areas to

square fields and eliminate point rows. This Cortina soil is used for range and for dryland small grains.

It is also used for irrigated alfalfa, small grains, and pasture. Capability unit IVs-0. There are

approximately 888 acres of this soil located within the County of Los Angeles portion of the OVOV

Planning Area.

Cortina sandy loam, 2 to 9 percent slopes (CyC)

This soil occupies narrow alluvial fans in side canyons along tributaries of the Santa Clara River. The

surface layer lacks cobblestones, but the soil is otherwise similar to Cortina cobbly sandy loam, 2 to

9 percent slopes (CzC). Thickness of the surface layer ranges from 12 to 16 inches. In most places, slopes

range from about 3 to 5 percent and are quite long. A few stones and pebbles are in the soil, but they do

not interfere with tillage. Runoff is slow, and the hazard of erosion is moderate. Included with this soil

are small areas of Cortina cobbly sandy loam, Metz loamy sand, and Sorrento loam. Also included are

small areas that have a surface layer of loam, which are mainly the result of land leveling and smoothing.

In the past, loamy soil material from adjacent uplands was moved onto the areas to square fields and

eliminate point rows. This Cortina soil is used for range and for dryland small grains. It is also used for

irrigated alfalfa, small grains, and pasture. Capability unit IVs-0. There are approximately 646 acres of

this soil located within the County of Los Angeles portion of the OVOV Planning Area.

Cortina cobbly sandy loam, 2 to 9 percent slopes (CzC)

This soil is on narrow alluvial fans along Castaic Creek, in Agua Dulce Canyon, and in Mint Canyon.

Permeability is rapid in this Cortina soil. Available water-holding capacity is 2 to 3 inches. Runoff is slow,

and the hazard of erosion is slight. Fertility is low. Roots can penetrate to a depth of 60 inches or more.

Included with this soil type are small areas of Cortina sandy loam and Metz sandy loam. This Cortina soil

is used for range, as wildlife habitat, and for watershed purposes. The areas are likely to be flooded for a

short period after a heavy rain. Capability unit VIIs-7 dryland. There are approximately 562 acres of this

soil located within the County of Los Angeles portion of the OVOV Planning Area.

Gaviota rocky sandy loam, 15 to 30 percent slopes, eroded (GaE2)

This soil is well drained. Permeability is moderately rapid. Available water-holding capacity is 1 to

2 inches. Runoff is medium, and the hazard of erosion is moderate. Fertility is low. Roots can penetrate to

a depth of 14 to 20 inches. This soil is used for range, wildlife habitat, and watershed. Capability Class
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VIIe-1 dryland. There are approximately 29 acres of this soil within the County of Los Angeles portion of

the OVOV Planning Area.

Gaviota rocky sandy loam, 30 to 50 percent slopes, eroded (GaF2)

This soil is on mountains. Some areas located south of Castaic Junction are fairly large. Smaller areas are

south of Solemint and northeast of Quail Lake. Slopes commonly are 45 percent. In most places sheet and

rill erosion is moderate, and a few areas are cut by deep gullies. Outcrops of rock cover from about 5 to 10

percent of the total area. The dominant vegetation is chamise brush and an understory of annual grasses.

Runoff is rapid on this soil, and the hazard of erosion is high. Drainage is somewhat excessive. Included

with this soil in mapping are small areas of Millsholm rocky loam and Saugus loam. Also included are

about 500 acres of a very rocky Gaviota soil near Vasquez Rocks. This Gaviota soil is used for range,

wildlife, and watershed. Capability unit VIIe-1 dryland. There are approximately 6,128 acres of this soil

within the County of Los Angeles portion of the OVOV Planning Area.

Gazos clay loam, 30 to 50 percent slopes (GbF)

Permeability of this soil is moderately slow. Available water-holding capacity is 3 to 6 inches. Runoff is

rapid, and the hazard from erosion is high. Fertility is moderate. This soil is used mainly for grazing.

Capability Class VIe-1 dryland. There are approximately 512 acres of this soil within the County of Los

Angeles portion of the OVOV Planning Area.

Godde rocky loam, 30 to 50 percent slopes (GdF)

This soil occupies mountainous areas on Pelona Ridge and in other areas of the Leona Valley. In places,

outcrops of rock occupy 5 to 10 percent of the area covered by this soil. Permeability of this soil is

moderate. Available water-holding capacity is 2 to 3 inches. Fertility is low. Runoff is rapid, and the

hazard of erosion is high. This soil is used for range, as wildlife habitat, and for recreation and watershed

purposes. Capability Class VIIe-1 dryland. There are approximately 1,970 acres of this soil within the

County of Los Angeles portion of the OVOV Planning Area.

Greenfield sandy loam, 0 to 2 percent slopes (GsA)

This soil is on long, smooth, broad alluvial fans near Fairmont. In places, the surface layer is coarse sandy

loam. Runoff is very slow, and the hazard of erosion is slight. This soil is used for irrigated crops, dryland

small grains, and pasture and range. Capability Class I-1 irrigated and IVec-1 dryland. There are

approximately 24 acres of this soil within the County of Los Angeles portion of the OVOV Planning Area.
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Greenfield sandy loam, 2 to 9 percent slopes (GsC)

This soil is on alluvial fans near Fairmont. Permeability is moderately rapid in this soil. Available water-

holding capacity is 7.5 to 9 inches. Fertility is moderate. Roots can penetrate to a depth of 60 inches or

more. Runoff is slow to medium, and the hazard of erosion is slight to moderate. This soil is used for

irrigated crops, dryland small grains, and pasture and range. Capability Class IIe-1 irrigated and IVec-1

dryland. There are approximately 459 acres of this soil within the County of Los Angeles portion of the

OVOV Planning Area.

Greenfield sandy loam, 9 to 15 percent slopes, eroded (GsD2)

This soil occupies narrow fans and terraces near Fairmont. Slopes commonly range from 10 to 14 percent.

Runoff is medium to rapid, and the hazard of further erosion is moderate to high. This soil is used for

dryland small grains, dryland pasture, and range. Capability Class IIIe-1 irrigated and IVec-1 dryland.

There are approximately 277 acres of this soil within the County of Los Angeles portion of the OVOV

Planning Area.

Hanford coarse sandy loam, 2 to 9 percent slopes (HbC)

In most places, this soil ranges from 2 to 5 percent slopes. Runoff is slow to medium, and the hazard of

erosion is slight to moderate. This soil is used for irrigated crops, dryland small grains, and range.

Capability Class IIe-1 irrigated and IVec-1 dryland. There are approximately 723 acres of this soil within

the County of Los Angeles portion of the OVOV Planning Area.

Hanford coarse sandy loam, 9 to 15 percent slopes (HbD)

This soil occupies alluvial fans in narrow side canyons along Portal Ridge. Sheet and rill erosion are

slight. Runoff is medium, and the hazard of water erosion is moderate. The hazard of soil blowing is

slight to moderate. This soil is used for dryland small grains, dryland pasture, and range. Capability

Class IIIe-1 irrigated and IVec-1 dryland. There are approximately 50 acres of this soil within the County

of Los Angeles portion of the OVOV Planning Area.

Hanford sandy loam, 0 to 2 percent slopes (HcA)

This soil occurs throughout the area near Fairmont. It is dominantly sandy loam and fine sandy loam

throughout, but otherwise it is similar to Hanford coarse sandy loam, 0 to 2 percent slopes (HbC). Runoff

is slow on this soil, and the hazard of erosion is slight. Available water-holding capacity is 6 to 7.5 inches.

Fertility is moderate. Roots can penetrate to a depth of 60 inches or more. Included with this soil in

mapping are small areas of Hanford coarse sandy loam and of Greenfield sandy loam. This Hanford soil
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is used for irrigated crops, pasture, and range. Capability unit IIs-4 irrigated and IVec-1 dryland. There

are approximately 1,227 acres of this soil within the County of Los Angeles portion of the OVOV

Planning Area.

Hanford sandy loam, 2 to 9 percent slopes (HcC)

This soil is on alluvial fans near Fairmont. It is dominantly sandy loam and fine sandy loam throughout,

but it is otherwise similar to Hanford coarse sandy loam, 0 to 2 percent slopes, though with more

pronounced slopes. In most places slopes range from 2 to 6 percent. Runoff is slow to medium on this

soil, and the hazard of erosion is slight to moderate. Available water-holding capacity is 6 to 7.5 inches.

Fertility is moderate. Included with this soil are small areas of Greenfield coarse sandy loam and of

Hanford coarse sandy loam. Also included are small areas where rill and sheet erosion are moderate.

Other included small areas are on fans where slopes range from 10 to 12 percent. This Hanford soil is

used for purposed similar to those of Hanford coarse sandy loam, 0 to 2 percent slopes. Capability unit

IIe-1 irrigated and IVec-1 dryland. There are approximately 3,960 acres of this soil within the County of

Los Angeles portion of the OVOV Planning Area.

Hanford sandy loam, calcareous variant, 2 to 9 percent slopes (HeC)

Slopes for this soil are dominantly about 2 to 4 percent. Permeability is moderately rapid in this soil.

Available water holding capacity is 7.5 to 9.9 inches. Fertility is moderate. Runoff is slow, and the hazard

of erosion is slight. This soil is used for dryland small grains and range. Capability Class IIe-1 irrigated

and IVec-1 dryland. There are approximately 46 acres of this soil within the County of Los Angeles

portion of the OVOV Planning Area.

Las Posas loam, 9 to 30 percent slopes (LaE)

This soil occupies toe slopes and foothills west of Agua Dulce. Slopes are fairly long and smooth. Runoff

is medium to rapid on this soil. The hazard of erosion is moderate to high. Available water-holding

capacity is 4 to 7 inches. This soil is used for range in spring. Capability Class IVe-1 irrigated. There are

approximately 348 acres of this soil within the County of Los Angeles portion of the OVOV Planning

Area.

Las Posas-Toomes rocky loams, 30 to 50 percent slopes (LdF)

Some areas of this soil are on steep mountains, and other areas are on moderately steep foothills. The

soils are most prevalent near Acton, Agua Dulce, and Vincent. Permeability is moderately slow. Runoff is

rapid, and the hazard of erosion is high. Available water-holding capacity is 4 to 7 inches. Fertility is low.
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This soil is used for range and as wildlife habitat. Capability Class VIIe-1 dryland. There are

approximately 3,403 acres of this soil within the County of Los Angeles portion of the OVOV Planning

Area.

Metz loamy sand, 0 to 2 percent slopes (MfA)

This soil is on alluvial fans near Castaic Junction. Permeability of this soil is rapid. Available water-

holding capacity is 4 to 5 inches. Fertility is low. Runoff is very slow, and the hazard of water erosion is

slight to moderate. Roots can penetrate to a depth of 60 inches or more. Included with this soil in

mapping are small areas of Sorrento sandy loam and of Yolo sandy loam. Also included are a few small

areas of Metz soils in lower-lying areas that are subject to occasional flooding. This Metz soil is used for

irrigated crops, dryland farming, and wildlife habitat. Capability unit IIIs-4 irrigated. There are

approximately 302 acres of this soil within the County of Los Angeles portion of the OVOV Planning

Area.

Metz loamy sand, 2 to 9 percent slopes (MfC)

This soil is on alluvial fans along the Santa Clara River and its major tributaries. In most places slopes

range from 2 to 5 percent. Runoff is slow, and the hazard of erosion is slight. Included with this soil in

mapping are some areas at the head of narrow canyons that have slopes of 12 to 14 percent. Also included

are small areas of Cortina sandy loam, Cortina cobbly sandy loam, and Yolo loam. In many places in

Sand Canyon, the soil has been mixed, leveled, and shaped by earthmoving equipment. In these places

much of the soil has been roughly bench terraced. This Metz soil is used for purposed similar to those of

Metz loamy sand, 0 to 2 percent slopes (MfA). Capability unit IIIs-4 irrigated. There are approximately

828 acres of this soil within the County of Los Angeles portion of the OVOV Planning Area.

Metz loam, 0 to 2 percent slopes (MgA)

This soil is on flood plains north of Saugus. The surface layer is loam about 8 to 16 inches thick, but

otherwise this soil is similar to Metz loamy sand, 0 to 2 percent slopes (MfA). In many places, reaction is

mildly alkaline. Runoff is very slow on this soil, and the hazard of erosion is slight to none. Available

water-holding capacity is 5 to 6 inches. Fertility is moderate. Included with this soil in mapping are small

areas of Metz loamy sand. This Metz soil is used mainly for alfalfa and for row crops. Capability unit IIs-4

irrigated. There are approximately 31 acres of this soil within the County of Los Angeles portion of the

OVOV Planning Area.
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Metz loam, 2 to 5 percent sloes (MgB)

The surface layer of this soil is loam that is about 8 to 10 inches thick. Slopes range from 2 to 3 percent in

most places. Sheet and rill erosion are minor. Runoff is slow on this soil, and the hazard of erosion is

slight. Fertility is moderate. Included with this soil in mapping are small areas of Metz loamy sand. This

Metz soil is used for irrigated alfalfa and small grains. Capability unit IIs-4 irrigated. There are

approximately 271 acres of this soil within the County of Los Angeles portion of the OVOV Planning

Area.

Millsholm rocky loam, 15 to 30 percent slopes, eroded (MhE2)

Slopes of this soil range from about 20 to 24 percent in most places. Sheet and rill erosion are moderate in

most of the area. Runoff is medium to rapid, and the hazard of further erosion is moderate to high. This

soil is used for range, wildlife, and recreation. Capability Class VIIe-1 dryland. There are approximately

816 acres of this soil within the County of Los Angeles portion of the OVOV Planning Area.

Millsholm rocky loam, 30 to 50 percent slopes, eroded (MhF2)

This soil is moderately permeable. Available water-holding capacity is 2 to 3 inches. Fertility is low.

Runoff is rapid, and the hazard of erosion is high. This soil is used for range, wildlife, and watershed

purposes. Capability Class VIIe-1 dryland. There are approximately 6,591 acres of this soil within the

County of Los Angeles portion of the OVOV Planning Area.

Mocho sandy loam, 0 to 2 percent slopes (MoA)

This soil is near Castaic Junction. The surface layer is brown sandy loam that generally is massive and

slightly hard. It is 10 to 12 inches thick. The hazard of erosion is slight on this soil, and runoff is very

slow. Available water-holding capacity is 7.5 to 9.5 inches. Included with this soil are small areas of Metz

loamy sand, Sorrento loam, and Yolo loam. This Mocho soil is used for purposed similar to those of

Mocho loam, 0 to 2 percent slopes (MpA). Capability unit I-1 irrigated. There are approximately 37 acres

of this soil within the County of Los Angeles portion of the OVOV Planning Area.

Mocho loam, 0 to 2 percent slopes (MpA)

This soil is on alluvial fans south of Castaic Junction. This soil is moderately permeable. Available water-

holding capacity is 8 to 10 inches. Fertility is high. Runoff is very slow, and the hazard of erosion is none

to slight. Roots can penetrate to a depth of 60 inches or more. Included with this soil are small areas of

Metz loamy sand, Sorrento loam, and Yolo loam. This soil is used for dryland and irrigated crops.
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Capability unit I-1 irrigated. There are approximately 304 acres of this soil within the County of Los

Angeles portion of the OVOV Planning Area.

Mocho sandy loam, 2 to 9 percent slopes (MpC)

This soil occupies fairly narrow alluvial fans near Castaic Junction. In most places slopes range from 2 to

5 percent. In places at the heads of fans, a few pebbles or cobblestones are on the surface. Runoff is slow

to medium, and the hazard of erosion is slight to moderate. Included with this soil are small areas of

Metz loamy sand, Sorrento loam, and Yolo loam. Also included are areas 5 to 10 acres in size where sheet

and rill erosion are moderate. This Mocho soil is used about the same as Mocho loam, 0 to 2 percent

slopes (MpA). Capability unit IIe-1 irrigated. There are approximately 603 acres of this soil within the

County of Los Angeles portion of the OVOV Planning Area.

Oak Glen sandy loam, 2 to 9 percent slopes (ObC)

This soil is typically found on long, smooth alluvial fans. Permeability is moderately rapid in this soil.

Available water-holding capacity is 6 to 7.5 inches. Fertility is high. Runoff is slow to medium, and the

hazard of erosion is slight to moderate. Roots penetrate to a depth of 60 inches or more. This soil is used

for dryland small grains and range. Capability Classification is IIIe-1 dryland. There are approximately

5 acres of this soil within the County of Los Angeles portion of the OVOV Planning Area.

Oak Glen gravelly sandy loam, 2 to 9 percent slopes (OcC)

Except that this soil is gravelly throughout, it is similar to Oak Glen sandy loam, 2 to 9 percent slopes

(ObC). The gravel consists of rounded granitic material that is about 2 inches or less in diameter, which

makes up from 15 to about 35 percent, by volume, of the mass. Because of the gravel, available

water-holding capacity is less than in Oak Glen sandy loam, 2 to 9 percent slopes, and tillage is more

difficult. Runoff is slow to medium on this soil, and the hazard of erosion is slight to moderate. Available

water-holding capacity is about 4 to 6 inches. Included with this soil are small areas of Oak Glen sandy

loam. Also included are areas of unnamed soil in which the content of gravel ranges from 35 to

65 percent, by volume. This unnamed soil occupies up to 15 or 20 percent of each soil area. A few areas of

a soil that has slopes of 12 to 14 percent are also included. This Oak Glen soil is used for range and as

wildlife habitat. Capability unit IIIe-1 dryland. There are approximately 54 acres of this soil within the

County of Los Angeles portion of the OVOV Planning Area.
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Oak Glen loam, 0 to 2 percent slopes (OdA)

Most areas of this soil are in Oso Canyon. The surface layer is dark-gray light loam about 46 inches thick.

The substratum is pale brown and ranges from heavy sandy loam to heavy coarse sandy loam and light

loam. It is less than 18 percent clay. This soil is moderately permeable. Available water-holding capacity

is high, but the growing season is shorter than in other areas of Oak Glen soils. Runoff is very slow, and

the hazard of erosion is none to slight. Roots can penetrate to a depth of 60 inches or more. Included with

this soil are small areas of Oak Glen sandy loam. Here cattle have trampled the surface, and the soil is

hard and massive when dry. This Oak Glen soil is used for range and as wildlife habitat. Capability unit

IIIc-1 dryland. There are approximately 4 acres of this soil within the County of Los Angeles portion of

the OVOV Planning Area.

Ojai loam, 2 to 9 percent slopes (OgC)

This soil is on terraces near Saugus. This soil has moderately slow permeability. Available water-holding

capacity is 9 to 11 inches. Fertility is low. Tilth is poor. Runoff is slow to medium, and the hazard of

erosion is slight to moderate. Roots can penetrate to a depth of about 60 inches. Included with this soil in

mapping are small areas of Ojai loam, 9 to 15 percent slopes (OgD). Also included are small areas of

Zamora loam. This Ojai soil is used for irrigated alfalfa, row crops, and range. It also is increasingly being

used as site for homes and industries. Some areas on terraces northwest of Solemint and south of the

Saugus-Ventura Road near the power substation have been shaped and altered by earthmoving

equipment. These areas now have houses on them or are used as golf courses. Capability unit IIIe-1

irrigated. There are approximately 451 acres of this soil within the County of Los Angeles portion of the

OVOV Planning Area.

Ojai loam, 9 to 15 percent slopes (OgD)

This soil is on foothills. Most areas are strongly sloping, but some areas are rolling. Slopes range from

10 to 15 percent in most places. Runoff is medium, and the hazard of erosion is moderate. Included with

this soil in mapping are small areas where sheet and rill erosion are moderate. Also included are a few

deep gullies. Other included small areas consist of Ojai loam, 15 to 30 percent slopes (OgE). This Ojai soil

is used mostly for range, but some areas are used for dryland small grains. The areas also provide habitat

for wildlife. Capability unit IVe-1 irrigated. There are approximately 181 acres of this soil within the

County of Los Angeles portion of the OVOV Planning Area.
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Ojai loam, 15 to 30 percent slopes (OgE)

This soil is on foothills near Solemint. Slopes range from 20 to 26 percent in most places. Runoff is

medium to rapid, and the hazard of erosion is moderate to high. Included with this soil in mapping are

some areas 10 to 20 acres in size where sheet and rill erosions are moderate. Also included are a few deep

loam, thin surface variant, 30 to 50 percent slopes, and Ojai loam, 30 to 50 percent slopes, eroded (OgF2).

This Ojai soil is used for range, wildlife habitat, and watershed. The slopes severely limit suitability for

cultivation. Capability unit VIe-1 dryland. There are approximately 157 acres of this soil within the

County of Los Angeles portion of the OVOV Planning Area.

Ojai loam, 30 to 50 percent slopes (OgF)

This soil is on foothills near Castaic, Saugus, and Solemint. Slopes generally range from 35 to 45 percent.

Runoff is rapid, and the hazard of erosion is high. Included with this soil are small areas of Ojai loam,

15 to 30 percent slopes (OgE). Also included are about 280 acres at the head of Plum Canyon that consist

of Ojai soils and have a surface layer of clay loam. Small areas cut by sheet and rill erosion are also

included. This Ojai soil is used for range, wildlife habitat, and watershed. Capability unit VIIe-1 dryland.

There are approximately 2,516 acres of this soil within the County of Los Angeles portion of the OVOV

Planning Area.

Ojai loam, 30 to 50 percent slopes, eroded (OgF2)

Much of the original surface layer of this soil has been removed through sheet and rill erosion. The

present surface layer is 16 to 18 inches thick in most places. Slopes commonly are about 40 percent. The

areas are cut by a few deep gullies and by many shallow gullies. Runoff is rapid, and the hazard of

further erosion is high. This Ojai soil is suitable for range, wildlife, habitat, and watershed purposes.

Capability unit VIIe-1 dryland. There are approximately 18 acres of this soil within the County of Los

Angeles portion of the OVOV Planning Area.

Ojai loam, thin surface variant, 30 to 50 percent slopes (OhF)

This is the only variant from this type of normal Ojai soil series. It is found on terraces. Permeability is

moderately slow in this soil. Runoff is rapid, and the hazard of erosion is high. Available water-holding

capacity is 8 to 10 inches. Fertility is low. Included with this soil in mapping are some small areas of Agua

Dulce stony loam. Ojai loam, thin surface variant, 30 to 50 percent slopes, is used only for range.

Capability unit VIIe-1 dryland. There are approximately 1,791 acres of this soil within the County of Los

Angeles portion of the OVOV Planning Area.
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Ojai-Zamora loams, 15 to 30 percent slopes (OzE)

This soil is under grasses and oaks on short, hilly side slopes near Saugus. Runoff is medium to rapid,

and the hazard of erosion is moderate to high. This soil is used for range. Capability Class is VIe-1

dryland. There are approximately 314 acres of this soil within the County of Los Angeles portion of the

OVOV Planning Area.

Ramona coarse sandy loam, 2 to 5 percent slopes (RcB)

This type of soil is found on long, broad, smooth terraces. Soil blowing is a slight to moderate hazard.

Runoff is slow, and the hazard of water erosion is slight. This soil is used for dryland crops and range,

dryland and irrigated orchards, and wildlife habitat. Capability Class is IIIe-1 irrigated and IVec-1

dryland. There are approximately 168 acres of this soil within the County of Los Angeles portion of the

OVOV Planning Area.

Ramona coarse sandy loam, 5 to 9 percent slopes (RcC)

This type of soil is found on terraces. Permeability is moderately slow in this soil. Available water-

holding capacity is 8 to 10 inches. Fertility is moderate, runoff is slow to medium, and the hazard of

erosion is slight to moderate. Roots can penetrate to a depth of 60 inches. This soil is used for dryland

crops and range, dryland and irrigated orchards, and wildlife habitat. Capability Class is IIIe-1 irrigated

and IVec-1 dryland. There are approximately 461 acres of this soil within the County of Los Angeles

portion of the OVOV Planning Area.

Ramona coarse sandy loam, 9 to 15 percent slopes (RcD)

This soil is found on terraces. In many places, the topography is rolling. Soil blowing is a slight to

moderate hazard. Runoff is medium, and the hazard of water erosion is moderate. This soil is used for

dryland small grains and range. Because rainfall is unreliable, growth of dryland crops is poor. Capability

Class is IVe-1 irrigated and IVec-1 dryland. There are approximately 611 acres of this soil within the

County of Los Angeles portion of the OVOV Planning Area.

Ramona sandy loam, 9 to 30 percent slopes, eroded (RdE2)

This soil is formed in old granitic alluvium laid down in a series of fairly narrow fingerlike rides that face

northeast. Runoff is medium to rapid on this soil, and the hazard of erosion is moderate to high. This soil

is used for range, wildlife habitat, and watershed. Capability Class is VIe-1 dryland. There are

approximately 197 acres of this soil within the County of Los Angeles portion of the OVOV Planning

Area.
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Ramona gravelly sandy loam, 9 to 30 percent slopes (ReE)

The available water-holding capacity of this soil is 5.5 to 7.5 inches. Runoff is medium to rapid, and the

hazard of erosion is moderate to high. This soil is used only for range and wildlife habitat. Capability

Class is VIe-1 dryland. There are approximately 258 acres of this soil within the County of Los Angeles

portion of the OVOV Planning Area.

Ramona loam, 2 to 5 percent slopes (RfB)

Runoff for this soil is slow, and the hazard of erosion is slight. This soil is used for dryland small grains.

Capability Class is IIe-1 irrigated and IVec-1 dryland. There are approximately 99 acres of this soil within

the County of Los Angeles portion of the OVOV Planning Area.

Ramona loam, 5 to 9 percent slopes (RfC)

Runoff for this soil is slow to medium, and the hazard of erosion is slight to moderate. This soil is used

for dryland crops and range, dryland and irrigated orchards, and wildlife habitat. Capability Class IIIe-1

irrigated and IVec-1 dryland. There are approximately 41 acres of this soil within the County of Los

Angeles portion of the OVOV Planning Area.

Riverwash (Rg)

Riverwash consists of sandy material in the beds of intermittent streams. Narrow stringers of gravelly

sand occupy many of the areas. During each flood, fresh deposits of alluvium are laid down and removed

as a result of stream-bank erosion. The hazard of soil blowing is slight to moderate. Little or no vegetation

is on the areas. This land type has no value for farming. The areas are used for wildlife and watershed

purposes. Capability unit VIIIw-4 dryland. There are approximately 1,308 acres of this soil within the

County of Los Angeles portion of the OVOV Planning Area.

Sandy Alluvial Land (Sa)

Sandy alluvial land (Sa) is mostly on flood plains along the Santa Clara River and its larger tributaries.

It consists of unconsolidated alluvium that generally is stratified and ranges in texture from sand to

loamy sand. The soil material has been recently deposited by streams. Flooding is frequent and, during

each flood, resorting of the soil material occurs. The plant cover is willows and cottonwoods that have an

understory of annual grasses and forbs. Soil blowing is a moderate hazard. This land type is used for

grazing, wildlife habitat, and watershed purposes. Frequent flooding severely limits use for cultivated

crops. Protection from flooding is needed. Capability unit VIIw-4. There are approximately 2,127 acres of

this soil within the County of Los Angeles portion of the OVOV Planning Area.
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Saugus loam, 15 to 30 percent slopes (ScE)

In most places this soil has slopes that range from 20 to 24 percent. Runoff is medium, and the hazard of

erosion is moderate. Included with this slope are small areas on toe slopes that have slopes of 5 to

15 percent. Also included are areas 5 to 10 acres in size where sheet and rill erosion are moderate. Other

included small areas consist of Balcom silty clay loams and of Saugus loam, 30 to 50 percent slopes (ScF).

Thus, Saugus soil is used mainly for range. Some areas are used for homesites and subdivisions, though

much grading is required. Capability unit VIe-1. There are approximately 652 acres of this soil within the

County of Los Angeles portion of the OVOV Planning Area.

Saugus loam, 30 to 50 percent slopes (ScF)

In most places, the slope of this soil is about 45 percent, though on north slopes the slope may be as steep

as 55 percent. Runoff is rapid, and the hazard of erosion is high. Included with this soil in mapping are

small areas of Castaic-Balcom silty clay loams, 30 to 50 percent slopes (CmF), and of Castaic and Saugus

soils, 30 to 65 percent slopes, severely eroded (CnG3). Also included are small areas cut by sheet and

gully erosion. This Saugus soil is used mainly for range. Many areas, however, have been reshaped and

graded by earthmoving equipment for use as homesites and subdivisions. Capability unit VIIe-1 dryland.

There are approximately 3,080 acres of this soil within the County of Los Angeles portion of the OVOV

Planning Area.

Saugus loam, 30 to 50 percent slopes, eroded (ScF2)

This soil is on uplands in Romero Canyon and in other places near Castaic Junction. Permeability is

moderate in this soil. Available water-holding capacity is 5 to 7.5 inches. Fertility is low, runoff is rapid,

and the hazard of erosion is high. Included with this soil in mapping are small areas of Castaic-Balcom

silty clay loams and of Castaic and Saugus soils. Also included are small areas of Gaviota rocky sandy

loam and of Rough broken land. This Saugus soil is used for range, wildlife habitat, and watershed.

Capability unit VIIe-1 dryland. There are approximately 22,781 acres of this soil within the County of Los

Angeles portion of the OVOV Planning Area.

Sorrento loam, 0 to 2 percent slopes (SsA)

This soil is on alluvial fans along the Santa Clara River and its major tributaries. Runoff is very slow, and

the hazard of erosion is slight. Included with this soil in mapping are small areas that have a surface layer

of sandy loam. Also included are small areas of Metz loamy sand, Mocho loam, and Yolo loam. This

Sorrento soil is used for many kinds of irrigated crops. Capability unit I-1 irrigated. There are
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approximately 181 acres of this soil within the County of Los Angeles portion of the OVOV Planning

Area.

Sorrento loam, 2 to 5 percent slopes (SsB)

This soil is on long, smooth alluvial fans along drainage ways of the Santa Clara River, near Castaic

Junction. Permeability of this soil is moderate. Available water-holding capacity is 8.5 to 10 inches.

Fertility is high. Runoff is slow, and the hazard of erosion is slight. Roots can penetrate to a depth of

60 inches or more. Included with this soil in mapping are small areas of Metz loamy sand, Mocho loam,

and Yolo loam. Also included are small areas that have a surface of sandy loam. This Sorrento soil is used

for such irrigated crops as alfalfa, green onions, carrots, walnuts, and pasture. Capability unit IIe-1. There

are approximately 802 acres of this soil within the County of Los Angeles portion of the OVOV Planning

Area.

Temescal-Rock land complex, 30 to 50 percent slopes (TrF)

The permeability of this soil is moderate. Available water-holding capacity is 2 to 3 inches. Fertility is

low, runoff is rapid, and the hazard of erosion is high. In most places roots can penetrate to a depth of

14 to 20 inches. This soil is used for range, wildlife, and watershed. Capability unit for the Temescal part

is VIIe-1 dryland, and for the Rock land, VIIIs-1 dryland. There are approximately 140 acres of this soil

within the County of Los Angeles portion of the OVOV Planning Area.

Terrace Escarpments (TsF)

Terrace escarpments is a type of land that consists of short, moderately steep to steep faces or breaks that

separate the terraces from the lower-lying alluvial fans. The surface layer is generally coarse sandy loam.

Slopes generally are about 35 percent, but they range from 15 to 45 percent. Annual grasses and forbs

make up the vegetation. Runoff is medium to rapid, and the hazard of erosion is moderate to high.

Included with this land type are small areas where rill and gully erosion are severe. Also included are a

few large, deep gullies that are actively eroding. Terrace escarpments are used for grazing. The areas are

used mainly to provide cover for wildlife. Capability Class is VIIe-1 dryland. There are approximately

1,829 acres of this soil within the County of Los Angeles portion of the OVOV Planning Area.

Vernalis loam, 2 to 5 percent slopes (VbB)

This soil is more sloping, but it otherwise is similar to Vernalis clay loam, 0 to 2 percent slopes (VcA). The

dominant slope ranges from 2 to 4 percent. Runoff is slow on this soil, and the hazard of erosion is slight.

Available water-holding capacity is 9 to 10 inches. This soil is used for irrigated crops and dryland crops.
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It is also used for range. Capability Class is I-1 irrigated and IVec-1 dryland. There are approximately

77 acres of this soil within the County of Los Angeles portion of the OVOV Planning Area.

Vernalis clay loam, 0 to 2 percent slopes (VcA)

Runoff is very slow in this soil, and the hazard of erosion is none to slight. Available water-holding

capacity is 9.5 to 10.5 inches. This soil is used for sugar beets, irrigated small grains, dryland small grains,

and range. Capability Class is I-1 irrigated and IVec-1 dryland. There are approximately 15 acres of this

soil located within the County of Los Angeles portion of the OVOV Planning Area.

Vista coarse sandy loam, 15 to 30 percent slopes (VsE)

This soil is located on hilly uplands. Slopes commonly range from 18 to 26 percent. Runoff is medium to

rapid, and the hazard of erosion is moderate to high. This soil is used for range, wildlife habitat, and

watershed. Capability Class VIe-1 dryland. There are approximately 214 acres of this soil located within

the County of Los Angeles portion of the OVOV Planning Area.

Vista coarse sandy loam, 30 to 50 percent slopes (VsF)

This soil is located in the uplands on Pelona Ridge. The permeability of this soil is moderately rapid.

Available water-holding capacity is 2.5 to 3.5 inches. Fertility is low. Runoff is rapid, and the hazard of

erosion is high. In most places, roots can penetrate to a depth of about 28 to 38 inches. This soil is used for

range, wildlife habitat, and watershed. Capability Class is VIIe-1 dryland. There are approximately 1,456

acres of this soil located within the County of Los Angeles portion of the OVOV Planning Area.

Vista coarse sandy loam, 30 to 50 percent slopes, eroded (VsF2)

Much of the original surface layer of this soil has been removed through sheet and rill erosion. Many

areas are cut by shallow gullies, and a few areas are cut by deep gullies. The present surface layer is 8 to

12 inches thick. Slopes range from 35 to 45 percent in most places, but they are as steep as 55 percent in a

few places. Runoff is rapid, and the hazard of further erosion is high. Included with this soil are small

areas that have a surface layer of sandy loam. Also included are small, slightly eroded areas. Other

included small areas consist of Amargosa rocky coarse sandy loam. This Vista soil is used for range,

wildlife habitat, and watershed. Capability Class is VIIe-1 dryland. There are approximately 402 acres of

this soil located within the County of Los Angeles portion of the OVOV Planning Area.
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Water (W)

These are areas that are covered by water. These areas include lakes, rivers, streams, ponds, wetland

areas, etc. These areas have no use in agricultural activity. There are approximately 2,159 acres of this

type of land located within the County of Los Angeles portion of the OVOV Planning Area.

Wyman gravelly loam, 2 to 9 percent slopes (WgC)

This soil is located on terraces near Acton and Vincent. Permeability of this soil is moderate. Available

water holding capacity is 8.5 to 9.5 inches. Fertility is moderate. The gravel in the soil does not

significantly interfere with tillage, but it reduces the available water-holding capacity somewhat. Runoff

is slow to medium, and the hazard of erosion is slight to moderate. Roots can penetrate to a depth of

60 inches or more. This soil is used for dryland small grains and range. It is also used for wildlife habitat.

Capability Class is IIe-1 irrigated and IVec-1 dryland. There are approximately 1,283 acres of this soil

located within the County of Los Angeles portion of the OVOV Planning Area.

Wyman gravelly loam, 9 to 15 percent slopes (WgD)

This soil is located on alluvial fans and terraces. Slopes range from 10 to 14 percent in most places. Runoff

is medium, and the hazard of erosion is moderate. This soil is used for dryland small grain and range. It

is also used for wildlife habitat. Capability Class is IIIe-1 irrigated and IVec-1 dryland. There are

approximately 157 acres of this soil located within the County of Los Angeles portion of the OVOV

Planning Area.

Wyman cobbly loam, 5 to 9 percent slopes (WoC)

Runoff is slow to medium on this soil, and the hazard of erosion is slight to moderate. Available water

holding capacity is 5.5 to 7 inches. Fertility is low. This soil is used for range in spring and for wildlife

habitat year round. Capability Class VIe-7 dryland. There are approximately 252 acres of this soil located

within the County of Los Angeles portion of the OVOV Planning Area.

Yolo loam, 0 to 2 percent slopes (YoA)

This soil occurs on alluvial fans near Newhall and Saugus. Permeability is moderate in this soil. Available

water-holding capacity is 8.5 to 10.5 inches. Fertility is high. Runoff is very low, and the hazard of erosion

is none to slight. Roots can penetrate to a depth of 60 inches or more. Included with this soil are small

areas of Metz loamy sand and of Sorrento loam. Also included are small areas that have a surface layer of

sandy loam. This Yolo soil is used for irrigated crops. Capability unit I-1 irrigated. There are
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approximately 645 acres of this soil located within the County of Los Angeles portion of the OVOV

Planning Area.

Yolo loam, 2 to 9 percent slopes (YoC)

This soil occurs on fairly narrow alluvial fans near Newhall and Saugus. Slopes range from 2 to 6 percent

in most places. Runoff is slight to moderate, and the hazard of erosion is slow to medium. Included with

this soil are areas at the upper edge of the alluvial fans that have slopes as steep as 10 to 12 percent, by

volume, and fine gravel throughout. Also included are small areas that have a surface layer of sandy

loam or that have a few pebbles and stones on the surface. Other included small areas consist of Metz

loamy sand and of Sorrento loam. This Yolo soil is used mainly for irrigated crops and for range, but use

for homesites is rapidly increasing. Capability unit IIe-1 irrigated. There are approximately 2,195 acres of

this soil located within the County of Los Angeles portion of the OVOV Planning Area.

Zamora Loam, 2 to 9 percent slopes (ZaC)

This soil is on long, smooth, convex terraces near Castaic Junction. Permeability of this soil is moderately

slow. Available water-holding capacity is 10 to 11 inches. Fertility is moderate. Runoff is slow to medium,

and the hazard of erosion is slight to moderate. Roots can penetrate to a depth of 60 inches of more.

Included with this soil mapping are small areas that have a surface layer of sandy loam or clay loam. Also

included are about 75 acres where slopes are 0 to 2 percent. This Zamora soil is used for dryland grains

and range. It also is used for wildlife habitat. Capability unit IIe-1 irrigated. There are approximately

592 acres of this soil located within the County of Los Angeles portion of the OVOV Planning Area.

Zamora loam, 9 to 15 percent slopes (ZaD)

This soil is located on strongly sloping to nearly rolling terraces. In most places, slopes range from 10 to

14 percent. Runoff is medium, and the hazard of erosion is moderate. This soil is used for range. It is also

used as pump sites for oil fields, which occupy a large part of this soil. Capability Class is IIIe-1 irrigated.

There are approximately 94 acres of this soil located within the County of Los Angeles portion of the

OVOV Planning Area.

Zamora clay loam, 2 to 9 percent slopes (ZcC)

In most places where this soil is located, slopes range from 5 to 7 percent. Runoff is slow to medium on

this soil, and the hazard of erosion is slight to moderate. Available water-holding capacity is 10.5 to

11.5 inches. Fertility is moderate. This soil is used primarily for range. It also is used as pump sites for oil
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fields, which occupy much of the acreage. Capability Class is IIe-1 irrigated. There are approximately

8 acres of this soil located within the County of Los Angeles portion of the OVOV Planning Area.

129 – Saugus loam, 30 to 50 percent slopes

The Saugus component makes up 85 percent of this soil. Slopes are 30 to 50 percent. This component

occurs on mountains. The parent material consists of soft residuum weathered sandstone and shale.

Depth to a root restrictive layer, bedrock, paralithic, is 40 to 60 inches. The natural drainage class is well

drained. Water movement is moderately high. Available water to depth of 60 inches is low. Nonirrigated

land capability classification is VIe. There are approximately 285 acres of this soils located within the

County of Los Angeles portion of the OVOV Planning Area.

143 – Xerorthents – Urban Land – Saugus Complex, 15 to 30 percent slopes

The Xerorthents component makes up 45 percent of this soil complex. Slopes are usually 15 to 30 percent,

and this soil is found on hills. The parent material consists of human-altered residuum. Depth to a root

restrictive layer, bedrock, lithic, is 10 to 60 inches. Well drained. Available water depth of 60 inches is

very low. Nonirrigated land capability classification is VIII.

The Saugus component makes up 15 percent of this soil. Slopes are 15 to 30 percent. The parent material

consists of residuum weathered sandstone and shale. Depth to a root restrictive layer is 40 to 60 inches.

Well drained. Water movement is moderately high. Available water to a depth of 60 inches is low. Land

Capability Class IVe nonirrigated and IVe irrigated. There are approximately 61 acres of this soil located

within the County of Los Angeles portion of the OVOV Planning Area.

19 – Trigo family – Calcixerollic Xerochrepts-Vista family complex, 30 to 70 percent
slopes

The Trigo family component makes up to 35 percent of this soil complex. Slopes are 30 to 70 percent. This

component occurs on mountains. The parent material consists of residuum weathered from sandstone

and shale. Depth to a root restrictive layer is 3 to 19 inches. Drainage is excessive. Available water to a

depth of 60 inches is very low. Capability class VIIe nonirrigated.

The Calcixerollic Xerochrepts component of this soil makes up 30 percent. Slopes are 30 to 70 percent.

This complex is found on mountains. The parent material consists of residuum weathered sandstone and

shale. Depth to a restrictive layer is 15 to 42 inches. Water movement is relatively high. Available water to

a depth of 60 inches is moderate. Capability class VIIe nonirrigated.
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The Vista family component makes up 20 percent of unit. Slopes are 30 to 70 percent. Found on

mountains. The parent material consist of residuum weathered sandstone and shale. Depth to a root

restrictive layer is 60 inches. Well drained. Water movement is high. Available water to a depth of

60 inches is moderate. Capability unit VIIe nonirrigated. There are approximately 200 acres of this soil

located within the County of Los Angeles portion of the OVOV Planning Area.

54 – Caperton-Trigo, granitic substratum – Lodo families complex, 50 to 85 percent
slopes

The Caperton family component makes up 45 percent of this soil complex. This component occurs on

mountains. The parent material consists of residuum weathered from gneiss. Depth to a root restrictive

layer is 4 to 20 inches. Well drained. Water movement is relatively high. Available water to a depth of

60 inches is very low. Capability class is VIIe nonirrigated.

The Trigo family, granitic substratum component makes up 25 percent. Slopes are 50 to 85 percent. Found

on mountains. Parent material consists of residuum weathered from granodiorite. Depth to a root

restrictive layer is 3 to 19 inches. Natural drainage is excessively drained. Water movement is high.

Available water to a depth of 60 inches is very low. Capability unit VIIe nonirrigated.

The Lodo family component makes up 15 percent of this soil complex. Slopes are 50 to 85 percent. Found

on mountains. Parent material consists of residuum weathered from schist. Depth to a root restrictive

layer is 6 to 19 inches. Excessively drained. Water movement is moderately high. Available water to a

depth of 60 inches is very low. Capability unit VIIe non-irrigated. There are approximately 220 acres of

this soil located within the County of Los Angeles portion of the OVOV Planning Area.

1 – Exchequer family, 30 to 60 percent slopes

This soil is located on mountains. Slopes are 30 to 60 percent. The parent material consists of residuum

weathered from granite. Depth to a root restrictive layer, bedrock, lithic, is 5 to 18 inches. The natural

drainage class is somewhat excessively drained. Water movement in the most restrictive layer is

moderately high. Available water to a depth of 60 inches is very low. Shrink-swell potential is low. This

soil is not flooded or ponded. There is no zone of water saturation within a depth of 72 inches. Capability

Classification VIIe nonirrigated. There are approximately 20 acres of this soil located within the County of

Los Angeles portion of the OVOV Planning Area.
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102 – Badland

This type of soil is not used for agricultural activities. There are approximately 46 acres of this type

located within the County of Los Angeles portion of the OVOV Planning Area.

115 – Friant fine sandy loam, 50 to 75 percent slopes

This soil is located on mountains and has slopes of 50 to 75 percent. The parent material consists of

residuum weathered from slate. Depth to a root restrictive layer, bedrock, lithic, is 6 to 20 inches. The

natural drainage class is somewhat excessively drained. Water movement in the most restrictive layer is

high. Available water to a depth of 60 inches is very low. Shrink-well potential is low. This soil is not

flooded. There is no zone of water saturation within a depth of 72 inches. Land Capability Class VIIe

nonirrigated. There are approximately 58 acres of this soil located within the County of Los Angeles

portion of the OVOV Planning Area.

117 – Gaviota sandy loam, 30 to 50 percent slopes

This soil is found on mountains and slopes are 30 to 50 percent. The parent material consists of residuum

weathered from sandstone. Depth to a root restrictive layer, bedrock, lithic, is 10 to 20 inches. The natural

drainage class is well drained. Water movement in the most restrictive layer is high. Available water to a

depth of 60 inches is very low. Shrink-swell potential is low. This soil is not flooded or ponded. There is

no zone of water saturation within a depth of 72 inches. Land Capability Class VIIe nonirrigated. There

are approximately 9 acres of this soil located within the County of Los Angeles portion of the OVOV

Planning Area.

122 – Millsholm loam, 30 to 50 percent slopes

This soil is located on hills and have slopes between 30 to 50 percent. The parent material consists of

residuum weathered from sandstone and shale. Depth to a root restrictive layer, bedrock, lithic, is 10 to

20 inches. The natural drainage class is well drained. Water movement in the most restrictive layer is

moderately high. Available water to a depth of 60 inches is very low. Shrink-swell potential is low. The

soil is not flooded nor is it ponded. There is no zone of water saturation within a depth of 72 inches. Land

Capability Class VIIe nonirrigated. There are approximately 126 acres of this soil located within the

County of Los Angeles portion of the OVOV Planning Area.
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125 – Rock outcrop-Friant complex, 50 to 75 percent

The rock outcrop portion of this soil is not used in any agricultural activities. It is composed mostly of

rocky, boulder areas along steep hilly, mountainous areas. The Friant portion of this soil is usually found

on slopes that are 50 to 75 percent. The parent material consists of residuum weathered from

metamorphic and sedimentary rock. Depth to a root restrictive layer is 6 to 20 inches. The natural

drainage class is somewhat excessively drained. Available water to a depth of 60 inches is very low.

Shrink-swell potential is low. The soil is not flooded or ponded. There is no zone of water saturation

within a depth of 72 inches. Nonirrigated land Capability Class is VIIe. There are approximately 24 acres

of this soil located within the County of Los Angeles portion of the OVOV Planning Area.

128 – Saugus loam, 15 to 30 percent slopes

This soil is found on mountains in areas with slopes of 15 to 30 percent. The parent material consists of

soft residuum weather from sandstone and shale. Depth to a root restrictive layer, bedrock, lithic is 40 to

60 inches. The natural drainage class is well drained. Water movement in the most restrictive layer is

moderately high. Available water to a depth of 60 inches is low. Shrink-swell potential is low. This soil is

not flooded or ponded.
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Table 1
On-Site Soil Characteristics

Soil

Association and
Series

Runoff
Erosion
Hazard

Slope
(percent) Soil Use

Capability
Classification

Permeability/
Water-Holding

Capacity Fertility
Soil Survey of the Antelope Valley Area, California1

Agua Dulce stony
loam,
30 to 50 percent slopes

Ojai-Agua Dulce
Association/Agua
Dulce Series

rapid high 30 to 50 range, wildlife habitat,
and watershed

VIIe-1 moderately slow moderate

Amargosa rocky coarse
sandy loam,
9 to 55 percent slopes

Vista-Amargosa
Association/Amargosa
Series

medium
to rapid

moderate
to high

9 to 55 range, recreation,
wildlife, and water
supply purposes

VIIe-1 moderately rapid very low

Anaverde loam,
15 to 30 percent slopes

Anaverde-Godde
Association/Anaverde
Series

medium moderate 15 to 30 range, wildlife, and
recreation.

VIe-1 moderate/
5.5 to 9 inches

high

Anaverde rocky loam,
30 to 50 percent slopes

Anaverde-Godde
Association/Anaverde
Series

rapid high 35 to 45 range, wildlife habitat,
watershed

VIIe-1 NA NA

Castaic silty clay loam,
2 to 9 percent slopes

Saugus-Castaic-Balcom
Association/Castaic
Series

slow to
medium

slight to
moderate

2 to 9 limited grazing,
homesites

IIIe-1 irrigated NA/ 5 to 7.5 inches NA

Castaic silty clay loam,
9 to 15 percent slopes

Saugus-Castaic-Balcom
Association/Castaic
Series

medium moderate 9 to 15 range and homesites IIIe-1 NA NA

Castaic-Balcom silty
clay loams,
9 to 15 percent slopes

Saugus-Castaic-Balcom
Association/Castaic
Series

medium moderate 12 to 14 dryland small
grains/pasture/range

IIIe-1 irrigated NA NA

Castaic-Balcom silty
clay loams,
15 to 30 percent slopes

Saugus-Castaic-Balcom
Association/Castaic
Series

medium
to rapid

moderate
to high

25 range as wildlife habitat IVe-1 irrigated NA NA
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Soil

Association and
Series

Runoff
Erosion
Hazard

Slope
(percent) Soil Use

Capability
Classification

Permeability/
Water-Holding

Capacity Fertility
Castaic-Balcom silty
clay loams,
30 to 50 percent slopes

Saugus-Castaic-Balcom
Association/Castaic
Series

NA moderate NA range/wildlife
habitat/watershed

VIe-1 dryland NA NA

Castaic-Balcom silty
clay loams,
30 to 50 percent slopes,
eroded

Saugus-Castaic-Balcom
Association/Castaic
Series

rapid high 30 to 50 range/watershed/
wildlife habitat/
recreation

VIe-1 dryland Slow/5 to 7 inches moderate

Castaic-Balcom silty
clay loams,
50 to 65 percent slopes,
eroded

Saugus-Castaic-Balcom
Association/Castaic
Series

very rapid very high 50 to 65 wildlife habitat,
watershed purposes,
and graze land

VIIe-1 NA NA

Castaic and Saugus
soils,
30 to 65 percent slopes,
severely eroded

Saugus-Castaic-Balcom
Association/Castaic
Series

rapid very high 45 to 65 watershed/wildlife
habitat

VIIIe-1 dryland NA / 4 to 6 inches
(Castaic soil) and

4 to 7 inches
(Saugus soil)

low

Chino loam Hanford-Ramona-
Greenfield
Association/Chino
Series

very slow none to
slight

NA wet and in meadow,
used for pasture

IIw-2 irrigated moderately slow/
10 to 12 inches

moderate,
but high

when
reclaimed

Cortina sandy loam,
0 to 2 percent slopes

Yolo-Metz-Cortina
Association/Cortina
Series

slow moderate 3 to 5 dryland small
grains/irrigated
alfalfa/pasture

IVs-0 NA NA

Cortina sandy loam,
2 to 9 percent slopes

Yolo-Metz-Cortina
Association/Cortina
Series

slow moderate 3 to 5 dryland small
grains/irrigated
alfalfa/pasture

IVs-0 NA NA

Cortina cobbly sandy
loam,
2 to 9 percent slopes

Yolo-Metz-Cortina
Association/Cortina
Series

slow slight 2 to 9 range, wildlife habitat,
and watershed purposes

VIIs-7 rapid/2 to 3 inches low

Gaviota rocky sandy
loam,
15 to 30 percent slopes,
eroded

Gaviota-Millsholm
Association/Gaviota
Series

medium moderate 15 to 30 range, wildlife habitat,
and watershed

VIIe-1 moderately rapid/
1 to 2 inches

low
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Soil

Association and
Series

Runoff
Erosion
Hazard

Slope
(percent) Soil Use

Capability
Classification

Permeability/
Water-Holding

Capacity Fertility
Gaviota rocky sandy
loam,
30 to 50 percent slopes,
eroded

Gaviota-Millsholm
Association/Gaviota
Series

rapid high 45 range, wildlife, and
watershed

VIIe-1 dryland NA NA

Gazos clay loam,
30 to 50 percent slopes

Gaviota-Millsholm
Association/Gazos
Series

rapid high 30 to 50 grazing VIe-1 moderately slow/
3 to 6 inches

moderate

Godde rocky loam,
30 to 50 percent slopes

Anaverde-Godde
Association/Godde
Series

rapid high 30 to 50 range, wildlife habitat,
recreation, watershed
purposes

VIIe-1 moderate/
2 to 3 inches

low

Greenfield sandy loam,
0 to 2 percent slopes

Hanford-Ramona-
Greenfield
Association/Greenfield
Series

slow slight 0 to 2 irrigated crops, dryland
small grains, pasture,
and range

IIe-1 irrigated NA NA

Greenfield sandy loam,
2 to 9 percent slopes

Hanford-Ramona
Greenfield
Association/Greenfield
Series

slow to
medium

slight to
moderate

2 to 9 irrigated crops, dryland
small grains, pasture,
and range

IIe-1 irrigated moderately
rapid/7.5 to 9 inches

moderate

Greenfield sandy loam,
9 to 15 percent slopes,
eroded

Hanford-Ramona-
Greenfield
Association/Greenfield
Series

medium
to rapid

moderate
to high

10 to 14 dryland small grains,
dryland pasture, range

IIIe-1 irrigated NA NA

Hanford coarse sandy
loam,
9 to 15 percent slopes

Hanford-Ramona-
Greenfield
Association/Hanford
Series

medium moderate 9 to 15 dryland small grains,
dryland pasture, range

IIIe-1 irrigated NA NA

Hanford sandy loam,
0 to 2 percent slopes

Hanford-Ramona-
Greenfield
Association/Hanford
Series

slow slight 0 to 2 irrigated
crops/pasture/range

IIs-4 irrigated/
IVec-1 dryland

NA / 6 to 7.5 inches moderate
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Soil

Association and
Series

Runoff
Erosion
Hazard

Slope
(percent) Soil Use

Capability
Classification

Permeability/
Water-Holding

Capacity Fertility
Hanford sandy loam,
2 to 9 percent slopes

Hanford-Ramona-
Greenfield
Association/Hanford
Series

slow to
medium

slight to
moderate

2 to 6 irrigated
crops/pasture/range

IIe-1
irrigated/IVec-1

dryland

NA / 6 to 7.5 inches moderate

Hanford sandy loam,
calcareous variant,
2 to 9 percent slopes

Hanford-Ramona-
Greenfield
Association/Hanford
Series

slow slight 2 to 9 dryland small grains
and range

IIe-1 irrigated moderately rapid/
7.5 to 9.9 inches

moderate

Las Posas loam,
9 to 30 percent slopes

Las Posas-Toomes-
Temescal
Association/Las Posas
Series

medium
to rapid

moderate
to high

9 to 30 range in spring IVe-1 NA/4 to 7 inches NA

Las Posas-Toomes
rocky loams,
30 to 50 percent slopes

Las Posas-Toomes-
Temescal
Association/Las Posas
Series

rapid high 30 to 50 range and wildlife
habitat

VIIe-1 moderately slow/
4 to 7 inches

low

Metz loamy sand,
0 to 2 percent slopes

Yolo-Metz-Cortina
Association/Metz Series

slow slight to
moderate

0 to 2 irrigated crops/dryland
farming/wildlife habitat

IIIs-4 irrigated rapid/
4 to 5 inches

low

Metz loamy sand,
2 to 9 percent slopes

Yolo-Metz-Cortina
Association/Metz Series

slow slight 2 to 5 irrigated crops IIIs-4 irrigated NA / NA NA

Metz loam,
0 to 2 percent slopes

Yolo-Metz-Cortina
Association/Metz Series

slow slight to
none

0 to 2 alfalfa/row crops IIs-4 irrigated NA /
5 to 6 inches

moderate

Metz loam,
2 to 5 percent slopes

Yolo-Metz-Cortina
Association/Metz Series

slow slight 2 to 3 irrigated alfalfa/small
grains

IIs-4 irrigated NA / NA moderate

Millsholm rocky loam,
15 to 30 percent slopes,
eroded

Gaviota-Millsholm
Association/Millsholm
Series

medium
to rapid

moderate
to high

20 to 24 range, wildlife, and
recreation.

VIIe-1 NA NA

Millsholm rocky loam,
30 to 50 percent slopes,
eroded

Gaviota-Millsholm
Association/Millsholm
Series

rapid high 30 to 50 range, wildlife, and
watershed

VIIe-1 moderate/
2 to 3 inches

NA
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Soil

Association and
Series

Runoff
Erosion
Hazard

Slope
(percent) Soil Use

Capability
Classification

Permeability/
Water-Holding

Capacity Fertility

Mocho sandy loam,
0 to 2 percent slopes

Yolo-Metz-Cortina
Association/Mocho
Series

slow slight 0 to 2 dryland/irrigated crops I-1 irrigated NA/
7.5 to 9.5 inches

NA

Mocho loam,
0 to 2 percent slopes

Yolo-Metz-Cortina
Association/Mocho
Series

slow none to
slight

0 to 2 dryland/irrigated crops I-1 irrigated moderate/
8 to 10 inches

high

Mocho loam,
2 to 9 percent slopes

Yolo-Metz-Cortina
Association/Mocho
Series

slow to
medium

slight to
moderate

2 to 5 dryland/irrigated crops IIe-1 irrigated NA / NA NA

Oak Glen sandy loam,
2 to 9 percent slopes

Oak Glen-Gorman
Association/Oak Glen
Series

slow to
medium

slight to
moderate

2 to 9 dryland small grains,
and range

IIIe-1 moderately rapid/
6 to 7.5 inches

high

Oak Glen gravelly
sandy loam,
2 to 9 percent slopes

Oak Glen-Gorman
Association/Oak glen
Series

slow to
medium

slight to
moderate

2 to 9 range/wildlife habitat IIIe-1 dryland NA/
4 to 6 inches

NA

Oak Glen loam,
0 to 2 percent slopes

Oak Glen-Gorman
Association/Oak Glen
Series

very slow none to
slight

0 to 2 range/wildlife habitat IIIc-1 dryland moderate/ high NA

Ojai loam,
2 to 9 percent slope

Ojai-Agua Dulce
Association/Ojai Series

slow to
medium

slight to
moderate

2 to 9 irrigated alfalfa/row
crops/ range/home
sites/industry sites

IIIe-1 irrigated moderate/
9 to 11 inches

low

Ojai loam,
9 to 15 percent slopes

Ojai-Agua Dulce
Association/Ojai Series

medium moderate 10 to 15 range/dryland small
grains/wildlife habitat

IVe-1 irrigated NA / NA NA

Ojai loam,
15 to 30 percent slopes

Ojai-Agua Dulce
Association/Ojai Series

medium
to rapid

moderate
to high

20 to 26 range/wildlife
habitat/watershed/sever
ely limit suitability for
cultivation

VIe-1 dryland NA / NA NA

Ojai loam,
30 to 50 percent slopes

Ojai-Agua Dulce
Association/Ojai Series

rapid high 35 to 45 range/wildlife
habitat/watershed

VIIe-1 dryland NA / NA NA
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Water-Holding
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Ojai loam,
30 to 50 percent slopes,
eroded

Ojai-Agua Dulce
Association/Ojai Series

rapid high 40 range/wildlife
habitat/watershed

VIIe-1 dryland NA / NA NA

Ojai loam, thin surface
variant,
30 to 50 percent slopes

Ojai-Agua Dulce
Association/Ojai Series

rapid high 30 to 50 range VIIe-1 dryland moderate/
8 to 10 inches

low

Ojai-Zamora loams,
15 to 30 percent slopes

Ojai-Agua Dulce
Association/Ojai Series

medium
to rapid

moderate 15 to 30 range VIe-1 NA NA

Ramona coarse sandy
loam,
2 to 5 percent slopes

Hanford-Ramona-
Greenfield
Association/Ramona
Series

slow slight 2 to 5 dryland crops, dryland
and irrigated orchards,
and wildlife habitat

IIe-1 irrigated NA NA

Ramona coarse sandy
loam,
5 to 9 percent

Hanford-Ramona-
Greenfield
Association/Ramona
Series

slow to
medium

slight to
moderate

5 to 9 dryland crops, dryland
and irrigated orchards,
and wildlife habitat

IIIe-1 irrigated moderately slow/
8 to 10 inches

moderate

Ramona coarse sandy
loam,
9 to 15 percent

Hanford-Ramona-
Greenfield
Association/Ramona
Series

medium moderate 9 to 15 small grains and range IVe-1 NA NA

Ramona sandy loam, 9
to 30 percent slopes,
eroded

Hanford-Ramona-
Greenfield
Association/Ramona
Series

medium
to rapid

moderate
to high

25 range, wildlife habitat,
and watershed

VIe-1 NA NA

Ramona gravelly sandy
loam,
9 to 30 percent slopes

Hanford-Ramona-
Greenfield
Association/Ramona
Series

medium
to rapid

moderate
to high

9 to 30 range and wildlife
habitat

VIe-1 NA/
5.5 to 7.5 inches

NA

Ramona loam,
2 to 5 percent slopes

Hanford-Ramona-
Greenfield
Association/Ramona
Series

slow slight 2 to 5 dryland small grains IIe-1 irrigated NA NA
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Ramona loam,
5 to 9 percent slopes

Hanford-Ramona-
Greenfield
Association/Ramona
Series

slow to
medium

slight to
moderate

5 to 9 dryland crops, range,
dryland and irrigated
orchards, and wildlife
habitat

IIIe-1 irrigated NA NA

Riverwash N/A NA moderate NA wildlife
habitat/watershed/no
value for farming

VIIIw-4 dryland NA / NA NA

Sandy alluvial land N/A NA moderate NA grazing/wildlife
habitat/watershed/limite
d use for cultivated
crops

VIIw-4 NA / NA NA

Saugus loam,
15 to 30 percent slopes

Saugus-Castaic-Balcom
Association/Saugus
Series

medium moderate 20 to 24 range/homesites and
subdivisions

VIe-1 NA / NA NA

Saugus loam,
30 to 50 percent slopes

Saugus-Castaic-Balcom
Association/Saugus
Series

rapid high 45 to 55 range/homesites and
subdivisions

VIIe-1 dryland NA / NA NA

Saugus loam,
30 to 50 percent slopes,
eroded

Saugus-Castaic-Balcom
Association/Saugus
Series

rapid high 30 to 50 range/wildlife
habitat/watershed

VIIe-1 dryland moderate/
5 to 7.5 inches

low

Sorrento loam,
0 to 2 percent slopes

Yolo-Metz-Cortina
Association/Sorrento
Series

slow slight 0 to 2 many kinds of irrigated
crops

I-1 irrigated NA / NA NA

Sorrento loam,
2 to 5 percent slopes

Yolo-Metz-Cortina
Association/Sorrento
Series

slow slight 2 to 5 irrigated crops such as
alfalfa/green
onions/carrots/walnuts/

pasture

IIe-1 moderate/
8.5 to 10 inches

high

Temescal-Rock land
complex,
30 to 50 percent slopes

Las Posas-Toomes-
Temescal
Association/Temescal
Series

rapid high 30 to 50 range, wildlife and
watershed

Temescal part:
VIIe-1

Rock Land:
VIIIs-1

moderate/
2 to 3 inches

low
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Terrace Escarpments N/A medium

to rapid
moderate
to high

35 incidentally for grazing.
Cover for wildlife

VIIe-1 NA NA

Vernalis loam,
2 to 5 percent slopes

Hanford-Ramona-
Greenfield
Association/Vernalis
Series

slow slight 2 to 5 irrigated crops, dryland
crops, range

IIe-1 irrigated NA/
.5 to 9.5 inches

NA

Vernalis clay loam,
0 to 2 percent slopes

Hanford-Ramona-
Greenfield
Association/Vernalis
Series

very slow none to
slight

0 to 2 sugar beets, irrigated
small grains, dryland
small grains, and range

I-1 irrigated NA/
9.5 to 10.5 inches

NA

Vista coarse sandy
loam,
15 to 30 percent slopes

Vista-Amargosa
Association/Vista Series

medium
to rapid

moderate
to high

15 to 30 range, wildlife habitat,
and watershed

VIe-1 NA NA

Vista coarse sandy
loam,
30 to 50 percent slopes

Vista-Amargosa
Association/Vista Series

rapid high 30 to 50 range, wildlife habitat,
watershed

VIIe-1 moderately rapid/
2.5 to 3.5 inches

low

Vista coarse sandy
loam,
30 to 50 percent slopes,
eroded

Vista-Amargosa
Association/Vista Series

rapid high 35 to 45 range/wildlife
habitat/watershed

VIIe-1 dryland NA / NA NA

Wyman gravelly loam,
2 to 9 percent slopes

Las Posas-Toomes-
Temescal
Association/Wyman
Series

slow to
medium

slight to
moderate

2 to 9 dryland small grains
and range, and wildlife
habitat

IIe-1 irrigated moderate/
8.5 to 9.5 inches

moderate

Wyman gravelly loam,
9 to 15 percent slopes

Las Posas-Toomes-
Temescal
Association/Wyman
Series

medium moderate 9 to 15 dryland small grain,
range, and wildlife
habitat

IIIe-1 irrigated NA NA

Wyman cobbly loam, 5
to 9 percent slopes

Las Posas-Toomes-
Temescal
Association/Wyman
Series

slow to
medium

slight to
moderate

5 to 9 range in spring, and
wildlife habitat

VIe-7 NA/5.5 to 7 inches NA
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Yolo loam,
0 to 2 percent slopes

Yolo-Metz-Cortina
Association/Yolo Series

very low none to
slight

0 to 2 irrigated crops I-1 irrigated moderate/
8.5 to 10.5 inches

high

Yolo loam,
2 to 9 percent slopes

Yolo-Metz-Cortina
Association/Yolo Series

slight to
moderate

slow to
medium

2 to 6 irrigated
crops/range/homesites

IIe-1 irrigated NA / NA NA

Zamora loam,
2 to 9 percent slopes

Yolo-Metz-Cortina
Association/Zamora
Series

slow to
medium

slight to
moderate

2 to 9 dryland
grains/range/wildlife
habitat

IIe-1 irrigated moderate/ 10 to 11
inches

moderate

Zamora loam,
9 to 15 percent slopes

Yolo-Metz-Cortina
Association/Zamora
Series

medium moderate 9 to 15 range and pump-sites
for oil fields

IIIe-1 NA NA

Zamora clay loam,
2 to 9 percent slopes

Yolo-Metz-Cortina
Association/Zamora
Series

slow to
medium

slight to
moderate

5 to 7 range and pump-sites
for oil fields

IIe-1 irrigated NA/10.5 to 11.5
inches

NA

Soil

Depth to a
Restrictive

Layer, Bedrock
or Lithic
(inches)

Water
Movement Drainage

Available Water
Depth of 60 inches

Capability
Class Parent Material

Slopes
(Percent)

Soil Survey of Los Angeles County, California, West San Fernando Valley Area2

102 – Badland4 NA NA NA NA NA NA NA

115 – Friant fine sandy loam,
50 to 75 percent slopes

6 to 20 high somewhat
excessively
drained

very low VIIe residuum weathered
from slate

50 to 75

117 – Gaviota sandy loam,
30 to 50 percent slopes

10 to 20 high well drained very low VIIe residuum weathered
from sandstone

30 to 50

122 – Millsholm loam,
30 to 50 percent slopes

10 to 20 moderately
high

well drained very low VIIe residuum weathered
from sandstone and
shale

30 to 50
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Available Water
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Class Parent Material

Slopes
(Percent)

125 – Rock-outcrop4-Friant
complex,
50 to 75 percent slopes

Rock: NA

Friant: 6 to 20

Rock: NA

Friant: NA

Rock: NA

Friant:
excessively
drained

Rock: NA

Friant: very low

Rock: NA

Friant: VIIe

Rock: NA

Friant: residuum
weathered from
metamorphic and
sedimentary rock

Rock: NA

Friant: 50
to 75

Soil Survey of Los Angeles County, California, West San Fernando Valley Area2 (continued)
128 – Saugus loam,
15 to 30 percent slopes

40 to 60 moderately
high

well drained low IVe soft residuum
weathered from
sandstone and shale

30 to 50

129 – Saugus loam,
30 to 50 percent slopes

40 to 60 NA well drained low VIe non-irrigated soft residuum,
weathered sandstone,
shale

30 to 50

143 – Xerorthents-Urban land-
Saugus complex,
15 to 30 percent slopes

10 to 60
(Xerorthents)

40 to 60 (Saugus)

moderately
high (Saugus)

well drained
(Xerorthents
and Saugus)

very low (Xerorthents)

low (Saugus)

VIII non-
irrigated
(Xerorthents),
IVe non-irrigated
and IVe irrigated
(Saugus)

human-altered
residuum
(Xerorthents),
residuum weathered
sandstone and shale
(Saugus)

15 to 30
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Layer, Bedrock
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(inches)

Water
Movement Drainage

Available Water
Depth of 60 inches

Capability
Class Parent Material

Slopes
(Percent)

Soil Survey of the Angeles National Forest Area, California3

1-Exchequer family,
30 to 60 percent slopes

5 to 18 moderately
high

excessively
drained

very low VIIe residuum weathered
granite

30 to 60

19 – Trigo family-Calcixerollic
Xerochrepts-Vista family complex,
30 to 70 percent slopes

3 to 19 (Trigo)
15 to 42
(Calcixerollic
Xerochrepts),
60 (Vista)

relatively
high
(Calcixerollic
Xerochrepts),
high (Vista)

Excessive
(Trigo Family),
well drained
(Vista)

very low (Trigo),
moderate (Calcixerollic
Xerochrepts),
moderate (Vista)

VIIe non-
irrigated (Trigo),
VIIe non-
irrigated
(Calcixerollic
Xerochrepts),
VIIe (Vista)

residuum weathered
sandstone and shale
(all three components)

30 to 70

Soil Survey of the Angeles National Forest Area, California3 (continued)
54 – Caperton-Trigo, granitic
substratum-Lodo families complex,
50 to 85 percent slopes

4 to 20
(Caperton),
3 to 19 (Trigo),
6 to 19 (Lodo)

moderately
high
(Caperton),
high (Trigo),
moderately
high (Lodo)

well drained
(Caperton),
excessively
drained
(Trigo),
excessively
drained (Lodo)

very low (Caperton), very
low (Trigo),
very low (Lodo)

VIIe non-
irrigated
(Caperton), VIIe
non-irrigated
(Trigo), VIIe non-
irrigated (Lodo)

residuum weathered
from gneiss
(Caperton), residuum
weathered from
granodiorite (Trigo),
residuum weathered
from schist (Lodo)

50 to 85

1 United States Department of Agriculture Soil Conservation Service In Cooperation with University of California Agricultural Experiment Station, Soil Survey Antelope Valley Area, California, January 1970.
2 United States Department of Agriculture Soil Conservation Service In Cooperation with University of California Agricultural Experiment Station, Soil Survey Los Angeles County, California, West San

Fernando Valley Area.
3 United States Department of Agriculture Soil Conservation Service In Cooperation with University of California Agricultural Experiment Station, Soil Survey Angeles National Forest Area, California.
4 Generated brief soil descriptions are created for major soil components. The Badland and Rock outcrop is a miscellaneous area.
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California’s Groundwater Bulletin 118, Update 2003, October 2003 
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SUMMARY

The California Urban Water Planning Act (Act) requires most water utilities to update and
submit an Urban Water Management Plan (UWMP) every five years. An UWMP is required in
order for a water supplier to be eligible for the California Department of Water Resources
(DWR) administered State grants and loans and drought assistance. This document presents the
2005 UWMP (Plan) for the Castaic Lake Water Agency (Agency, CLWA) service area, which
includes four local retail water purveyors. This regional Plan builds upon previous documents,
specifically CLWA’s 2000 UWMP and an amendment to the 2000 Plan. Following a general
discussion of Plan preparation and general project rationale, information is provided on water
use, water resources, recycled water, water quality, reliability planning, demand management
measures (DMMs), best management practices (BMPs), and water shortage contingency
planning. This summary chapter presents an overview of each chapter in the Plan.

1.0 INTRODUCTION

CLWA’s service area includes the service areas of four local retail water agencies. This regional
Plan has been prepared for CLWA and three of the purveyors: CLWA Santa Clarita Water
Division (SCWD), Newhall County Water District (NCWD), and Valencia Water Company
(VWC). The fourth purveyor, Los Angeles County Waterworks District No. 36 (LACWWD
#36), does not prepare a plan because it does not provide water to more than 3,000 customers or
supply more than 3,000 acre-feet (af) of water annually – the minimum requirements for plan
preparation. However, LACWWD #36 participated in the development of the Plan on an “ad-
hoc” basis. Chapter 1 describes the purpose of the Plan, discusses Plan implementation, and
provides general information about CLWA, the retail water purveyors, and service area
characteristics. In response to new documents by DWR, this Plan also acknowledges the
potential effects of global warming as a component of water management planning.

2.0 WATER USE

Chapter 2 describes historic and current water usage and the methodology used to project future
demands within CLWA’s service area. Water usage is divided into sectors such as residential,
industrial, institutional, landscape, agricultural, and other purposes. To undertake this evaluation,
existing land use data and new housing construction information were compiled from each of the
retail water purveyors and projections prepared by “One Valley One Vision” (OVOV), a joint
planning effort by the City of Santa Clarita and Los Angeles County Department of Regional
Planning (LACDRP). This information was then compared to historical trends for new water
service connections and customer water usage. In addition, weather and water conservation
effects on historical water usage were factored into the evaluation.

3.0 WATER RESOURCES

Chapter 3 describes the water resources available to CLWA and the retail water purveyors from
2005 to 2030 – the 25-year period covered by the Plan. Resources include: (1) wholesale
(imported) water supplies from the State Water Project (SWP), (2) local groundwater supplies
from the Alluvium and Saugus Formation aquifers, and (3) transfers, exchanges, and



Summary Page S-2 

groundwater banking programs. Also described are planned water supply projects and programs
and the development of desalination. Current and future imported water supplies are discussed,
including “Table A” water supplies, CLWA’s Flexible Storage Accounts, and reliability issues
associated with SWP supplies. CLWA’s Groundwater Management Plan (GWMP) is described,
and available groundwater supplies are assessed. The adequacy of groundwater supplies and the
emergence of perchlorate contamination issues are introduced and discussed in more detail in
subsequent chapters. The role of water transfers and groundwater banking is described, and
recent and proposed cooperative agreements to maximize local supplies through these
progressive water management strategies are also discussed.

4.0 RECYCLED WATER

State water policy identifies water recycling as a beneficial use of water, and recycled water is an
important component of water management planning. Chapter 4 describes the existing and
future recycled water opportunities available to the CLWA service area. Currently, CLWA
serves recycled water to VWC for the Westridge Golf Course and miscellaneous landscape
irrigation. This Plan presents estimates of potential supply and demand for 2005 to 2030 in five
year increments, as well as CLWA’s proposed incentives and optimization plan.

5.0 WATER QUALITY

Chapter 5 describes the water quality of both groundwater and imported water supplies and
discusses potential water quality impacts on supply reliability. As mentioned above, perchlorate
contamination control is a major issue in CLWA’s service area. The contamination is associated
with the former Whittaker-Bermite site. Extensive investigations, management plans, and
control actions to address this issue have been undertaken and are described in detail in this Plan.
It has been determined that the programs underway should restore the impaired wells during
2006.

6.0 RELIABILITY PLANNING

The Act requires urban water suppliers to assess water supply reliability that compares total
projected water used with the expected water supply over the next twenty years in five year
increments. The Act also requires an assessment for a single dry year and multiple dry years.
Chapter 6 presents the reliability assessment for CLWA’s service area.

It is the stated goal of CLWA and the retail water purveyors to deliver a reliable and high quality
water supply for their customers, even during dry periods. Based on conservative water supply
and demand assumptions over the next 25 years in combination with conservation of non-
essential demand during certain dry years, the Plan successfully achieves this goal.

The organization of the reliability tables presented in this Plan varies from those presented in the
2000 Plan Amendment to follow more closely with the recommended tables provided in the
DWR “Guidebook to Assist Water Suppliers in the Preparation of a 2005 Urban Water
Management Plan,” dated January 18, 2005.



Summary Page S-3 

7.0 WATER DEMAND MANAGEMENT MEASURES AND BEST
MANAGEMENT PRACTICES

Establishing goals and choosing water conservation measures is a continuing planning process.
Goals are developed, adopted, and then evaluated periodically. Specific conservation measures
are phased in and then evaluated for their effectiveness, achievement of desired results, and
customer satisfaction. Chapter 7 of this plan summarizes DMMs and BMPs in both the
implementation and development stages. CLWA and the retail water purveyors have been
aggressively implementing DMM and BMP programs even though implementation is voluntary.
Activities include water audits/repairs, public outreach, conservation pricing, residential
plumbing retrofit, residential ultra low flush toilet replacement, large landscape conservation,
and conservation programs for commercial, industrial, and institutional accounts. CLWA and the
retail purveyors continue development and implementation of a comprehensive program.

8.0 WATER SHORTAGE CONTINGENCY PLANNING

Water supplies may be interrupted or reduced significantly in a number of ways, such as a
drought which limits supplies, an earthquake which damages water delivery or storage facilities,
or a toxic spill that affects water quality. Chapter 8.0 of this Plan describes how CLWA and the
retail water purveyors plan to respond to such emergencies so that customer needs are met
promptly and equitably.
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Chapter 1.0
INTRODUCTION

1.1 OVERVIEW

This volume presents the Urban Water Management Plan 2005 (Plan) for the Castaic Lake Water
Agency (Agency, CLWA) service area, which includes four retail water purveyors. This chapter
describes the general purpose of the Plan, discusses Plan implementation, and provides general
information about CLWA, retail purveyors, and service area characteristics. A list of acronyms
and abbreviations is also provided.

1.2 PURPOSE

An Urban Water Management Plan (UWMP) is a planning tool that generally guides the actions
of water management agencies. It provides managers and the public with a broad perspective on
a number of water supply issues. It is not a substitute for project-specific planning documents,
nor was it intended to be when mandated by the State Legislature. For example, the Legislature
mandated that a plan include a section which “describes the opportunities for exchanges or water
transfers on a short-term or long-term basis.” (California Urban Water Planning Act, Article 2,
Section 10630(d).) The identification of such opportunities, and the inclusion of those
opportunities in a general water service reliability analysis, neither commits a water management
agency to pursue a particular water exchange/transfer opportunity, nor precludes a water
management agency from exploring exchange/transfer opportunities not identified in the plan.
When specific projects are chosen to be implemented, detailed project plans are developed,
environmental analysis, if required, is prepared, and financial and operational plans are detailed.

In short, this Plan is a management tool, providing a framework for action, but not functioning as
a detailed project development or action. It is important that this Plan be viewed as a long-term,
general planning document, rather than as an exact blueprint for supply and demand
management. Water management in California is not a matter of certainty, and planning
projections may change in response to a number of factors. From this perspective, it is
appropriate to look at the Plan as a general planning framework, not a specific action plan. It is
an effort to generally answer a series of planning questions including: 

� What are the potential sources of supply and what is the reasonable probable yield from
them?

� What is the probable demand, given a reasonable set of assumptions about growth and
implementation of good water management practices?

� How well do supply and demand figures match up, assuming that the various probable
supplies will be pursued by the implementing agency?

Using these “framework” questions and resulting answers, the implementing agency will pursue
feasible and cost-effective options and opportunities to meet demands. CLWA and the retail
water purveyors will explore enhancing basic supplies from traditional sources such as the State
Water Project (SWP) as well as other options. These include groundwater extraction, water
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exchanges, recycling, desalination, and water banking/conjunctive use. Specific planning efforts
will be undertaken in regard to each option, involving detailed evaluations of how each option
would fit into the overall supply/demand framework, how each option would impact the
environment, and how each option would affect customers. The objective of these more detailed
evaluations would be to find the optimum mix of conservation and supply programs that ensure
that the needs of the customers are met.

The California Urban Water Management Planning Act (Act) requires preparation of a plan that:

� Accomplishes water supply planning over a 20-year period in five year increments. (CLWA
and the purveyors are going beyond the requirements of the Act by developing a plan which
spans 25 years.)

� Identifies and quantifies adequate water supplies, including recycled water, for existing and
future demands, in normal, single-dry, and multiple-dry years.

� Implements conservation and efficient use of urban water supplies.

A checklist to ensure compliance of this Plan with the Act requirements is provided in Appendix
A.

In short, the Plan answers the question: Will there be enough water for the Santa Clarita Valley
community in future years, and what mix of programs should be explored for making this water
available?

It is the stated goal of CLWA and the retail water purveyors to deliver a reliable and high quality
water supply for their customers, even during dry periods. Based on conservative water supply
and demand assumptions over the next 25 years in combination with conservation of non-
essential demand during certain dry years, the Plan successfully achieves this goal.

1.3 IMPLEMENTATION OF THE PLAN

The CLWA service area includes the service areas of four local retail water agencies. This Plan
has been prepared for the CLWA and three of the purveyors: CLWA Santa Clarita Water
Division (SCWD), Newhall County Water District (NCWD), and Valencia Water Company
(VWC). The fourth purveyor, Los Angeles County Waterworks District No. 36 (LACWWD
#36), is not required to prepare a Plan because the District does not provide water to more than
3,000 customers or supply more than 3,000 acre-feet (af) of water annually; however,
LACWWD #36 participated in the development of the Plan on an “ad-hoc” basis. This
subsection provides the cooperative framework within which the Plan will be implemented
including agency coordination, public outreach, and resources maximization.

1.3.1 Joint Preparation of the Plan

Water agencies are permitted by the State to work together to develop a cooperative regional
plan. This approach has been adopted by the water agencies in the Santa Clarita Valley (Valley),
which are jointly sponsoring the current Plan. Water resource specialists with expertise in water
resource management were retained to assist the local water agencies in preparing the details of
the Plan. Agency coordination for this Plan is summarized in Table 1-1.
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Table 1-1 
Agency Coordination Summary

Participated
in UWMP

Development

Received
Copy of

Draft

Commented
on Draft

Attended
Public

Meetings

Contacted
for

Assistance

Sent
Notice of
Intent to
Adopt

Not
Involved

Antelope Valley-East Kern
Water Agency �
California Department of
Water Resources � �
Castaic Lake Water Agency � � � � �
Castaic Town Council � � � �
City of Santa Clarita
Department of Planning
and Building Services

� � � �
CLWA Santa Clarita Water
Division � � � � �
LA County Department of
Regional Planning � � �
Los Angeles County
Supervisor Mike
Antonovich
(representatives)

� �

LA County Waterworks
District No. 36 � � � � �
Metropolitan Water District
of Southern California � �
Newhall County Water
District � � � � �
Valencia Water Company � � � � �
Ventura County Resource
Management Agency � � �
Westranch Town Council �

1.3.2 Public Outreach

The water agencies have encouraged community participation in water planning. For the current
Plan, public sessions were held for review and to solicit input on the Draft Plan before its
adoption. Interested groups were informed about the development of the Plan along with the
schedule of public activities. Notices of public meetings were published in the local press.
Copies of the Draft Plan were made available at the water agencies’ offices, local public libraries
and sent to the City of Santa Clarita, the County of Los Angeles, and the County of Ventura, as
well as interested parties. Water agencies also convened meetings with various interests to
gather data concerning planned development and the probable implementation of approved
development. Such informed data gathering on important issues is a means of checking the
short-term “reality” of official projections and understanding the concerns of various groups.

CLWA contracted with a local public relations firm to coordinate preparation of the Plan with
the local community. CLWA notified the cities and counties within its service area of the
opportunity to provide input regarding the Plan. Table 1-2 presents a timeline for public
participation during the development of the Plan. A copy of the public outreach materials,
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including paid advertisements, newsletter covers, website postings, and invitation letters are
attached in Appendix B.

Table 1-2 
Public Participation Timeline

April 7, 2005 Kick-off Community Workshop Describe UWMP requirements and process

June 27, 2005 Preliminary Draft UWMP Preliminary Draft released to solicit input

June 29, 2005 Community Workshop Review UWMP and solicit input

August 31, 2005 Follow-up Community
Workshop

Release Draft UWMP and review contents

September 28, 2005 First CLWA Public Hearing
Review contents of Draft UWMP and take
comments

October 26, 2005 Second CLWA Public Hearing
UWMP considered for approval by the
CLWA Board and NCWD Board (at a joint
meeting)

The components of public participation include:

Local Media

� Paid advertisements in local newspapers

� Meeting(s) with local editorial boards (Daily News and Signal)

Community-based Outreach

� Building Industry Association

� Castaic Town Council

� Chamber of Commerce

� Friends of the Santa Clara River

� Santa Clarita Valley Well Owners Association

� Santa Clarita Organization for Planning the Environment (SCOPE)

� Sierra Club

� Valencia Industrial Association

� Westranch Town Council

Water Agencies Public Participation

� Presentation(s) to NCWD Board – March, May, September, and October

� Presentation(s) to CLWA Board – March, May, July, September, and October

City/County Outreach

� Meeting with City Planning Division – March, May, and July
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� Meeting with Los Angeles County Department of Regional Planning – March, May, and July

� Meeting with Supervisor Antonovich representative(s) Millie Jones, Paul Novak – May and
July

Public Availability of Documents

� Water Agencies’ websites

� City Hall

� Local libraries

1.3.3 Resources Maximization

Several documents were developed to enable CLWA to maximize the use of available resources
and minimize use of imported water, including the Groundwater Management Plan (GWMP),
Santa Clara River Valley Memorandum of Understanding, Water Supply Reliability Plan Draft
Report, and the 2004 Santa Clarita Valley Water Report. Chapter 3 of this Plan describes in
detail the water resources available to CLWA and the retail purveyors for the 25-year period
covered by the Plan. Additional discussion regarding documents developed to maximize
resources is included in Section 3.3.2 and Chapter 6.

1.4 THE WATER AGENCIES OF THE SANTA CLARITA VALLEY

1.4.1 Castaic Lake Water Agency

CLWA was formed in 1962 for the purpose of contracting with the California Department of
Water Resources (DWR) to provide a supplemental supply of imported water to the water
purveyors in the Valley. CLWA serves an area of 195 square miles in Los Angeles and Ventura
Counties.

CLWA is a SWP contractor with an annual contractual Table A Amount of 95,200 af. Table A
Amount (formerly referred to as “entitlement”) is named for the “Table A” in each SWP
contractor’s Water Supply Contract. It contains an annual buildup in Table A Amounts of SWP
water, from the first year of the Water Supply Contract through a specific year, based on growth
projections made before the Water Supply Contract was executed. For most contractors, the
maximum annual Table A Amount was reached in 1990. The total of all SWP contractors’
maximum Table A Amounts is currently about 4.17 million af.



Chapter 1: Introduction Page 1-6 

CLWA’s original SWP Water Supply Contract with DWR was amended in 1966 for a maximum
annual Table A Amount of 41,500 af. In 1991, CLWA purchased 12,700 af of annual Table A
Amount from a Kern County water district and in 1999 purchased 41,000 af of annual Table A
Amount from another Kern County water district, for a current total annual Table A Amount of
95,200 af.1 CLWA wholesales this imported water to each of the local retail water purveyors
through an extensive transmission pipeline system.

Though the reliability of SWP water is variable due to weather-related issues and environmental
factors, SWP water remains an important supplemental water supply source for the Valley in the
long-term. An important element to enhancing the long-term water supply reliability of SWP
supplies is the effective use of water banking/conjunctive-use programs, such as those described
in this Plan.

1.4.2 Retail Water Purveyors

Four retail purveyors provide water service to most residents of the Valley.

SCWD’s service area includes portions of the city of Santa Clarita and unincorporated portions
of Los Angeles County in the communities of Canyon Country, Newhall, and Saugus. SCWD
supplies water from local groundwater and CLWA imported water.

LACWWD #36’s service area includes the Hasley Canyon area in the unincorporated
community of Val Verde. During most years, the District obtains its water supply from CLWA.

NCWD’s service area includes portions of the City of Santa Clarita and unincorporated portions
of Los Angeles County in the communities of Newhall, Canyon Country, Saugus, and Castaic.
The District supplies water from local groundwater and CLWA imported water.

VWC’s service area includes a portion of the City of Santa Clarita and unincorporated portions
of Los Angeles County in the communities of Castaic, Stevenson Ranch, and Valencia. VWC
supplies water from local groundwater, CLWA imported water, and recycled water.

The service area for CLWA and the retail water purveyors is shown on Figure 1-1.

1
CLWA’s contract rights to SWP water total 95,200 acre feet per year (‘afy”), including a water transfer of 41,000 afy approved

in 1999 from Wheeler Ridge-Maricopa Water Storage District, a member unit of the Kern County Water Agency. CLWA’s
Environmental Impact Report (“EIR”) prepared in connection with the 41,000 afy water transfer was challenged in Friends of the
Santa Clara River v. Castaic Lake Water Agency (Los Angeles County Superior Court, Case Number BS056954) (“Friends”).
That action was dismissed with prejudice (permanently) in February 2005. New challenges to CLWA’s environmental review of
the transfer were filed in January 2005 (i.e., Planning and Conservation League v. Castaic Lake Water Agency, Los Angeles
County Superior Court Case Number BS098724). A more detailed discussion of these new challenges and the reasons the
challenges will have no impact on the amount of water available to CLWA can be found at Section 3.2.2.





Figure 1-1
Castaic Lake Water Agency

Service Area
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As of mid-2005, the retail water purveyors served about 65,800 connections, as presented in
Table 1-3. 

Table 1-3 
Retail Water Service Connections

Retail Water Purveyor Connections

CLWA Santa Clarita Water Division (SCWD) 26,784

Los Angeles County Waterworks District No. 36 (LACWWD # 36) 1,311

Newhall County Water District (NCWD) 9,112

Valencia Water Company (VWC) 28,602

Total Connections 65,809

1.5 CLIMATE

The climate in CLWA’s service area is generally semi-arid and warm. Summers are dry with
temperatures as high as 110°F. Winters are somewhat cool with temperatures as low as 20°F.
Average rainfall is about 17.64 inches per year in the flat areas and about 27 inches in the
mountains. The region is subject to wide variations in annual precipitation and also experiences
periodic wildfires. Table 1-4 presents the region’s annual average climate data. Standard
Monthly Average data was generated from 1996-2005 data. Average Monthly Rainfall data is
provided for 1980-2004, and Average Maximum Temperature data is provided for 1971-2000.

Table 1-4 
Climate Data for the Santa Clarita Valley

Jan Feb Mar Apr May Jun

Standard Monthly Average ETo(1) 2.20 2.45 3.64 4.74 5.31 6.06
Average Rainfall (inches) (2) 3.52 4.88 3.13 0.88 0.28 0.06
Average Max. Temperature (Fahrenheit) (3) 64.2 66.0 68.7 73.1 79.9 88.0

Jul Aug Sep Oct Nov Dec Annual

Standard Monthly Average ETo(1) 6.75 6.66 5.01 3.95 2.73 2.31 51.81
Average Rainfall (inches)(2) 0.03 0.05 0.15 0.88 1.29 2.49 17.64
Average Max. Temperature (Fahrenheit) (3) 94.9 94.9 89.4 81.3 69.1 65.2 78.1
Notes:

(1) ETo (evapotranspiration) data provided for Glendale region, http://wwwcimis.water.ca.gov/cimis/welcome.jsp
(2) Average Monthly Rainfall data gathered from long-term average precipitation records from Newhall-Soledad 32c gage

during period 1980-2004.
(3) Temperature data provided for Dry Canyon Reservoir region, http://www.wrcc.dri.edu/CLIMATEDATA.html

1.6 Potential Effects of Global Warming

A topic of growing concern for water planners and managers is global warming and the potential
impacts it could have on California’s future water supplies. DWR’s Draft California Water Plan
Update 2005 contains the first-ever assessment of such potential impacts in a California Water
Plan.
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Volume 1, Chapter 4 of the California Water Plan, “Preparing for an Uncertain Future,” lists
some potential impacts of global warming, based on more than a decade of scientific studies on
the subject:

� Could produce hydrologic conditions, variability, and extremes that are different from what
current water systems were designed to manage

� May occur too rapidly to allow sufficient time and information to permit managers to
respond appropriately

� May require special efforts or plans to protect against surprises or uncertainties

Should global warming increase over time, it may cause a number of changes impacting future
water supplies, including changes in Sierra snowpack patterns (the source of the SWP’s water
supply in Lake Oroville), hydrologic patterns, sea level, rainfall intensity, and statewide water
demand. Computer models (such as CALVIN) have been developed to show water planners
how California water management might adapt to climate change. DWR has committed to
continue to update and refine these models based on ongoing scientific data collection and to
incorporate this information into future California Water Plans. As DWR develops more specific
assessments of the potential effects of climate change on SWP delivery reliability and water
demands, CLWA and the purveyors can update their plans accordingly.

1.7 OTHER DEMOGRAPHIC FACTORS

Water service is provided to residential, commercial, industrial, institutional, recreational, and
agricultural customers and for environmental and other uses, such as fire protection and pipeline
cleaning.

Recently, the Valley area (along with most of California) has experienced significant increases in
both single family and multi-family residential construction, as well as in commercial and
industrial construction. As the local population has increased, the demand for water has also
increased.

1.8 LIST OF ABBREVIATIONS AND ACRONYMS

The following abbreviations and acronyms are used in this report.

AB Assembly Bill
ACOE U.S. Army Corps of Engineers
Act California Urban Water Management Planning Act
af acre-feet
afy acre-feet per year
Agency Castaic Lake Water Agency
AWWARF American Water Works Association Research Foundation
Basin Santa Clara River Valley Groundwater Basin, East Subbasin
BMPs Best Management Practices
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CCF One Hundred Cubic Feet
CCR Consumer Confidence Report
CEQA California Environmental Quality Act
CERCLA Comprehensive Environmental Response, Compensation and Liability Act
CLWA Castaic Lake Water Agency
CUWCC California Urban Water Conservation Council
CVP Central Valley Project
DBP Disinfection by-products
Delta Sacramento-San Joaquin Delta
DHS California Department of Health Services
DMM Demand Management Measures
DOF Department of Finance
DTSC Department of Toxic Substances Control
DWR California Department of Water Resources
EC Electrical conductivity
Edison Southern California Edison
EIR Environmental Impact Report
EPA Environmental Protection Agency
gpcd gallons per capita per day
gpd gallons per day
gpm gallons per minute
GWMP Groundwater Management Plan
KCWA Kern County Water Agency
LACDRP Los Angeles County Department of Regional Planning
LACSD Sanitation Districts of Los Angeles County
LACWWD #36 Los Angeles County Waterworks District # 36
M&I Municipal and Industrial
Metropolitan Metropolitan Water District of Southern California
mgd million gallons per day
mg/L milligrams per liter
MOU Memorandum of Understanding
NCWD Newhall County Water District
NPDES National Pollutant Discharge Elimination System
OVOV One Valley One Vision
Plan Urban Water Management Plan 2005
PUC California Public Utilities Commission
RAP Remedial Action Plan
RO Reverse Osmosis
RTP Regional Transportation Plan
RWQCB Regional Water Quality Control Board
SCAG Southern California Association of Governments
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SCLLC Santa Clarita LLC
SCOPE Santa Clarita Organization for Planning the Environment
SCWC Santa Clarita Water Company
SCWD Santa Clarita Water Division
Semitropic Semitropic Water Storage District
SWP State Water Project
TDS Total Dissolved Solids
TOC Total Organic Carbon
umhos/cm Micromhos per centimeter
UWCD United Water Conservation District
UWMP Urban Water Management Plan
Valley Santa Clarita Valley
VWC Valencia Water Company
WRP Waste Water Reclamation Plant
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Chapter 2.0
WATER USE

2.1 OVERVIEW

This chapter describes historic and current water usage and the methodology used to project
future demands within CLWA’s service area. Water usage is divided into sectors such as
residential, industrial, institutional, landscape, agricultural, and other purposes. To undertake this
evaluation, existing land use data and new housing construction information were compiled from
each of the retail water purveyors and projections prepared by “One Valley One Vision”
(OVOV), a joint planning effort by the City of Santa Clarita and Los Angeles County
Department of Regional Planning (LACDRP). This information was then compared to historical
trends for new water service connections and customer water usage information. In addition,
weather and water conservation effects on historical water usage were factored into the
evaluation.

The methodology used to project future demands within CLWA’s service area included three
steps: (1) obtain projected demands to 2030 from each water purveyor, (2) compare projections
based on historical records to the totals developed by the purveyors, and (3) compare these
results with the OVOV Plan for consistency with the General Plan.

This approach allowed the comparison of three different sources of data and projections to be
evaluated. Several factors can affect demand projections, including:

� Land use revisions
� New regulations
� Consumer choice
� Economic conditions
� Transportation needs
� Highway construction
� Environmental factors
� Conservation programs
� Plumbing codes

The foregoing factors affect the amount of water needed, as well as the timing of when it is
needed. Past experience in the Valley has indicated that the economy is the biggest factor in
determining water demand projections. During an economic recession, there is a major
downturn in development and a subsequent slowing of the projected demand for water. The
projections in this Plan do not attempt to forecast recessions or droughts. Likewise, no
speculation is made about future plumbing codes or other regulatory changes. However, the
projections do include water conservation, which is projected to reduce overall water demand by
10 percent. There have been, and continue to be, major efforts statewide to conserve water,
which have been successful.
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2.2 HISTORIC WATER USE

Predicting future water supply requires accurate historic water use patterns and water usage
records. Both the economy and entitlement process (compliance with the California
Environmental Quality Act [CEQA]) are key factors impacting growth in population and
demand. Figure 2-1 illustrates the steady increase in Valley water demand since 1980.

Figure 2-1
Historical Annual Total Demand

(Includes Agricultural Demand/Private Uses)

0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

90,000

100,000

198
0

198
2

198
4

198
6

198
8

199
0

199
2

199
4

199
6

199
8

20
00

200
2

200
4

D
em

an
d

(a
f)

.

Table 2-1 presents the historical accounts and deliveries by retail purveyor since 1990. The type
of customer accounts included in the table are single family homes, multi-family homes,
commercial, industrial, institutional/government, and landscape.

Purveyor 1990 1992 1994 1996 1998 2000 2002 2004
No. Accounts 18,550 19,000 19,400 19,650 20,300 21,970 24,175 26,161
Deliveries (af) 18,503 17,551 19,911 22,006 20,319 25,280 28,434 29,191
No. Accounts 706 736 752 768 774 972 1,200 1,300
Deliveries (af) 513 456 500 533 578 758 1,071 1,302
No. Accounts 6,039 6,230 6,373 6,475 6,726 7,434 7,941 8,970
Deliveries (af) 7,813 7,973 7,754 8,916 8,782 9,623 9,869 10,555
No. Accounts 13,965 14,520 15,359 17,009 19,389 21,661 24,453 27,238
Deliveries (af) 16,572 15,338 17,390 19,721 19,874 25,190 28,360 30,682
No. Accounts 39,260 40,486 41,884 43,902 47,189 52,037 57,769 63,669
Deliveries (af) 43,401 41,318 45,555 51,176 49,553 60,851 67,734 71,730
af/Account 1.11 1.02 1.09 1.17 1.05 1.17 1.17 1.13

Total

Historical Accounts and Deliveries by Retail Purveyor
Table 2-1

CLWA
SCWD

LACWWD
#36

NCWD

VWC
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2.3 PROJECTED WATER USE

2.3.1 Purveyor Projections

Each of the four retail water purveyors provided projected water demands based on the projects
that are under evaluation, are in the planning process, or the result of its own water planning
efforts for its service area. The purveyors maintain historical data, as well as work closely with
property owners and developers in their service areas, to ensure they have an adequate water
supply and the necessary infrastructure to provide water service.

Since there are only four purveyors in the service area, there is close coordination and exchange
of data. SCWD’s engineering department continually updates expected demands and
infrastructure needs. NCWD prepared a “Water Supply Assessment” in 2004 that is the basis for
NCWD’s projected demand. VWC is a California Public Utilities Commission (PUC)-regulated
water supplier and is required to regularly provide its service plan for rate increases and service
area changes. Table 2-2 summarizes the purveyors’ projected water demands through 2030.

2005 2010 2015 2020 2025 2030
CLWA SCWD 30,400 35,000 39,100 43,100 47,100 51,100 2.1%
LACWWD #36 1,300 1,600 1,800 2,000 2,400 2,800 3.1%
NCWD 11,800 14,400 16,000 17,700 19,300 21,000 2.4%
VWC 30,200 35,100 40,200 43,700 50,600 54,400 2.4%

Total Purveyor 73,700 86,100 97,100 106,500 119,400 129,300 2.2%

Agricultural/Private Uses 15,600 13,950 12,300 10,650 9,000 9,000 --

Total (w/o conservation) 89,300 100,050 109,400 117,150 128,400 138,300 --

Conservation (1) (7,370) (8,610) (9,710) (10,650) (11,940) (12,930) --

Total (w/conservation) 81,930 91,440 99,690 106,500 116,460 125,370 1.3%
Notes:

(1) Assumes 10 percent reduction on urban portion of demand resulting from conservation best management practices (see Chapter 7).

Annual
Increase

Projected Water Demands
Table 2-2

Purveyor
Demand (af)

Tables 2-3 through 2-6 present the past, current, and projected water deliveries by customer type
for the CLWA SCWD, LACWWD #36, NCWD, and VWC, respectively.
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Water Use Single Multi- Comm- Industrial Institutional/ Landscape Total
Sectors Family Family ercial Government

No. of accounts 16,906 3,784 537 48 83 612 21,970
Deliveries (af) 15,966 2,669 930 1,096 893 3,726 25,280

No. of accounts 20,550 4,800 650 50 125 700 26,875
Deliveries (af) 19,139 3,386 1,126 1,142 1,345 4,262 30,400

No. of accounts 23,575 5,800 750 60 175 800 31,160
Deliveries (af) 21,486 4,091 1,299 1,370 1,883 4,871 35,000

No. of accounts 25,715 6,800 850 70 225 900 34,560
Deliveries (af) 23,333 4,796 1,472 1,598 2,421 5,480 39,100

No. of accounts 27,855 7,800 950 80 275 1,000 37,960
Deliveries (af) 25,080 5,501 1,645 1,826 2,959 6,089 43,100

No. of accounts 29,995 8,800 1,050 90 325 1,100 41,360
Deliveries (af) 26,827 6,206 1,818 2,054 3,497 6,698 47,100

No. of accounts 32,135 9,800 1,150 100 375 1,200 44,760
Deliveries (af) 28,574 6,911 1,991 2,282 4,035 7,307 51,100

Table 2-3

metered

metered2000

2005

metered

CLWA Santa Clarita Water Division
Past, Current, and Projected Water Deliveries (by customer type)

2010

Year

metered

metered

metered

metered2015

2020

2025

2030

Water Use Single Multi- Comm- Const/ Institutional/ Landscape Total
Sectors Family Family ercial Industrial Government

No. of accounts 948 5 0 10 5 4 972
Deliveries (af) 643 29 0 54 20 12 758

No. of accounts 1,275 5 0 10 5 5 1,300
Deliveries (af) 1,185 29 0 54 20 12 1,300

No. of accounts 1,575 5 0 10 5 4 1,600
Deliveries (af) 1,480 30 0 56 21 12 1,600

No. of accounts 1,774 5 0 11 5 4 1,800
Deliveries (af) 1,676 31 0 58 22 13 1,800

No. of accounts 1,973 6 0 11 6 4 2,000
Deliveries (af) 1,872 32 0 60 22 13 2,000

No. of accounts 2,372 6 0 11 6 5 2,400
Deliveries (af) 2,268 33 0 62 23 14 2,400

No. of accounts 2,772 6 0 12 6 5 2,800
Deliveries (af) 2,665 34 0 63 23 14 2,800

2015

2020

2025

2030

metered

metered

metered

metered

metered

Los Angeles County Waterworks District No. 36
Past, Current, and Projected Water Deliveries (by customer type)

2010

Year

Table 2-4

metered

metered2000

2005

Water Use Single Multi- Commercial Construction/ Institutional/ Landscape Total
Sectors Family Family Industrial Government

No. of accounts 6,608 293 377 11 18 127 7,434
Deliveries (af) 5,556 1,537 872 411 119 1,128 9,623

No. of accounts 8,047 293 399 35 59 232 9,065
Deliveries (af) 7,243 1,969 891 207 133 1,357 11,800

No. of accounts 9,735 425 425 60 75 300 11,020
Deliveries (af) 8,750 2,485 999 250 176 1,740 14,400

No. of accounts 10,730 450 450 85 90 425 12,230
Deliveries (af) 9,475 2,595 1,038 315 212 2,365 16,000

No. of accounts 11,865 475 475 110 105 550 13,580
Deliveries (af) 10,385 2,750 1,066 375 234 2,890 17,700

No. of accounts 12,620 500 500 135 120 675 14,550
Deliveries (af) 11,000 2,900 1,114 425 261 3,600 19,300

No. of accounts 14,050 525 525 160 135 800 16,195
Deliveries (af) 12,275 3,000 1,140 500 285 3,800 21,000

2015

2020

2025

2030

metered

metered

metered

metered

metered

Newhall County Water District
Past, Current, and Projected Water Deliveries (by customer type)

2010

Year

Table 2-5

metered

metered2000

2005
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Water Use Single Multi- Comm- Industrial Institutional/ Landscape Total
Sectors Family Family ercial Government

No. of accounts 19,805 191 876 382 406 1 21,661
Deliveries (af) 12,112 1,373 5,798 1,759 3,711 437 25,190

No. of accounts 25,067 364 1,307 452 505 3 27,698
Deliveries (af) 14,526 1,646 6,949 2,108 4,448 523 30,200

No. of accounts 29,405 2,035 1,615 558 624 3 34,240
Deliveries (af) 17,147 2,186 8,611 2,399 4,465 292 35,100

No. of accounts 30,724 8,176 1,998 690 772 3 42,363
Deliveries (af) 17,998 4,151 9,882 2,753 5,124 292 40,200

No. of accounts 31,234 13,203 2,282 788 882 3 48,392
Deliveries (af) 18,326 5,760 10,752 2,995 5,575 292 43,700

No. of accounts 36,384 14,341 2,605 900 1,007 3 55,240
Deliveries (af) 21,803 6,124 12,454 3,469 6,458 292 50,600

No. of accounts 39,484 14,391 2,767 956 1,069 3 58,670
Deliveries (af) 23,909 6,140 13,388 3,729 6,942 292 54,400

Table 2-6

metered

metered2000

2005

metered

Valencia Water Company
Past, Current, and Projected Water Deliveries (by customer type)

2010

Year

metered

metered

metered

metered2015

2020

2025

2030

2.3.2 Projections Based On Historical Use

Another methodology to forecast demand involves projecting historical water use into the future.
Mathematical methods are used to perform this projection. A correlation factor to the historical
data of 1.0 would be considered the most exact. The ideal method results in a correlation of 0.9
or greater. For this Plan, a Linear Regression method was used to project demands, which
resulted in a coefficient of correlation of 0.95.

2.3.2.1 Linear Regression Method

The Linear Regression method examines the historical growth in water demand and projects
forward using linear regression. Figure 2-2 displays the growth in water demand since 1980 for
the CLWA service area with a linear progression through the year 2030. Growth in demand has
been relatively constant with some downturns that reflect either weather patterns or economic
trends. The demand includes agricultural as well and municipal and industrial (M&I) uses.
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Figure 2-2
Historical vs. Projected Annual Demand

(Includes Agricultural Demand/Private Uses)
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On Figure 2-3, agricultural demand is removed to show M&I use only. As shown on Figure 2-3,
results from the linear regression (after extracting the projected agricultural demands provided in
Table 2-2) indicate a total 2030 demand of 137,100 af. This demand figure is comparable to the
129,300 af submitted by the purveyors (a six percent difference), as shown in Table 2-2. 

Figure 2-3
Historical vs. Projected Annual Demand

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

160,000

19
80

198
4

198
8

199
2

199
6

200
0

20
04

200
8

201
2

201
6

202
0

20
24

202
8

D
em

an
d

(a
f)

.

Historical Projected

Includes Agricultural Demand Excludes Agricultural Demand



Chapter 2: Water Use Page 2-7 

2.3.2.2 Comparison to City and County Planning

The next step involved comparison of the purveyor-projected growth in water demand with the
growth projections provided by local land use planning agencies. Table 2-7 is the result of the
joint OVOV planning effort by the City of Santa Clarita and LACDRP.

Jurisdiction 2000 (3) 2005 2010 2015 2020 2025 2030 Change
Average
Annual
Growth

Population 151,088 171,290 196,680 210,280 222,290 232,830 242,620 91,532 1.6%
Households 50,787 55,614 62,837 67,832 72,883 77,868 82,806 32,019 1.6%
Employment 51,380 59,640 68,820 73,240 77,490 81,460 85,190 33,810 1.7%
Jobs/Household ratio 1.01 1.07 1.10 1.08 1.06 1.05 1.03 0.02
Persons per Household 2.97 3.08 3.13 3.10 3.05 2.99 2.93 (0.04)

Population 61,523 78,053 105,094 125,850 146,401 166,557 185,589 124,066 3.7%
Households 17,973 20,645 28,108 34,609 41,154 47,941 54,630 36,657 3.8%
Employment (estimated) 10,790 13,900 18,830 23,190 27,980 33,080 38,240 27,450 4.3%
Jobs/Household ratio 0.60 0.67 0.67 0.67 0.68 0.69 0.70 0.10
Persons per Household 3.42 3.78 3.74 3.64 3.56 3.47 3.40 (0.03)

Population 212,611 249,343 301,774 336,130 368,691 399,387 428,209 215,598 2.4%
Households 68,760 76,259 90,945 102,441 114,037 125,809 137,436 68,676 2.3%
Employment 62,170 73,540 87,650 96,430 105,470 114,540 123,430 61,260 2.3%
Jobs/Household ratio 0.90 0.96 0.96 0.94 0.92 0.91 0.90 (0.01)
Persons per Household 3.09 3.27 3.32 3.28 3.23 3.17 3.12 0.02

Notes:
(1) Source: Stanley R. Hoffman Associates, Inc.; Southern California Association of Governments, 2004 Regional
Transportation Plan (RTP).
(2) The SCAG population and household projections are used as control totals for the entire "One Valley One Vision" (OVOV)
planning area while the allocation between the City and unincorporated areas is based on 2000-2003 Department of Finance (DOF)
population and household trend data. The 1998-2003 Employment Development Department data is used to calibrate the 2005
base year for employment. However, the employment totals for the unincorporated area are allowed to exceed the SCAG RTP 2004
forecast based on local information from the County of Los Angeles Planning staff.
(3) 2000 Population and Household data is based on DOF estimates benchmarked to the 2000 U.S. Census Figures.
(4) The Santa Clarita Valley Planning Area estimates are the sum of the City and unincorporated area.
(5) On May 11, 2005, the OVOV Team agreed to use these adjusted RTP data for the OVOV General Plan Update.

SCV Planning Area(4)

SCV Unincorporated Area

City of Santa Clarita

Table 2-7
Adjusted Santa Clarita Valleywide General Plan (1)(2)

(SCAG 2004 RTP, Projections: Years 2000 to 2030)

The OVOV task force used the data provided by Southern California Association of
Governments’ (SCAG’s) Regional Transportation Plan (RTP), the State Department of Finance
(DOF), and the Employment Development Department. This joint effort was undertaken to
ensure compatibility of planning efforts since the Valley is considered a realistic planning area
with both City and County jurisdictions.

The annual rate of growth was examined to determine if the projected water demand was in
accordance with the purveyors’ projected growth shown in Table 2-2. 

In Table 2-7, the OVOV projections indicate a 1.6 percent annual growth rate of population and
households for the City of Santa Clarita, and 3.7 to 3.8 percent annual growth rates for the Valley
Unincorporated Area. This results in a combined growth rate of 2.3 to 2.4 percent, which is
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comparable to the purveyors’ projected annual growth rate in water demand of 2.2 percent
shown in Table 2-2.

Table 2-8 summarizes the projected Valley water use per household in af and in gallons per
capita per day (gpcd). The data developed in this table is derived from the total annual demand
projections provided in Table 2-2 divided by the projected annual populations and by the
projected annual households provided in Table 2-7. Since the forecasted growth is based on
households and population, it is not possible to obtain a direct match to number of service
connections and water use per connection. However, based on 2005 population and water
demand, the current estimated water use is 264 gpcd. The projected water use in 2030 of 270
gpcd remains very close to the 2005 water use of 264 gpcd, thus demonstrating that water
demand and projected growth track closely. The term “household” is a term used by OVOV and
does not equate to a single family residence.

Projected Water Use 2005 2010 2015 2020 2025 2030
Water Use (af/household) (1) 0.97 0.95 0.95 0.93 0.95 0.94
Water Use (gpcd) (2) 264 255 258 258 267 270
Notes:

(1) Based on dividing the total annual demand projections provided in Table 2-2 by the projected

annual households provided in Table 2-7.

(2) Based on dividing the total annual demand projections (converted from af to gpd) provided in Table 2-2

by the projected annual populations provided in Table 2-7.

Projected Household Water Use
Table 2-8

An additional analysis was conducted by using actual 2004 water use (in gpcd) and multiplying
that by the projected population from the OVOV population forecast (Table 2-7). 2004 actual
water use was determined by taking the “2004 Santa Clarita Valley Water Report” M&I water
use for 2004 and dividing that by the 2004 population. This resulted in an actual water use of
269 gpcd, which compares closely to the values presented in Table 2-8. Table 2-9 presents a
summary of the comparison between the purveyors and OVOV demand projections. The
projected demand by the purveyors varies from -0.20 percent to 5.62 percent of the water
demand determined based on the OVOV population projections. This demonstrates that the
purveyors’ projections track closely with the anticipated growth projected by OVOV.

2005 2010 2015 2020 2025 2030
Purveyor (1) 73,700 86,100 97,100 106,500 119,400 129,300
OVOV (2) 75,136 90,936 101,288 111,100 120,350 129,035
Difference 1,436 4,836 4,188 4,600 950 (264)
Percent Difference 1.95% 5.62% 4.31% 4.32% 0.80% -0.20%
Notes:

(1) Demand projections based on total puveyor projections provided in Table 2-2.

(2) Demand projections based on 269 gpcd multiplied by OVOV population projections provided in Table 2-7.

Table 2-9
Comparison of Purveyor and OVOV Demand Projections

Demand (af)
Projection
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The data provided in Tables 2-3 through 2-6 indicates total estimated 2005 Valley water use to
be (in af/connection) 1.13 for all connection types and 0.77 for a single family connection.
These findings were compared with a study conducted by the American Water Works
Association Research Foundation (AWWARF), Residential End Uses of Water (1999). This
study compared residential water demand for several cities in the western United States. For
comparison, the average annual water use (in af/connection) for a single family connection in
Las Virgenes Municipal Water District and the City of San Diego are 0.87 and 0.47,
respectively, which compare with the Valley water use of 0.77.

2.4 OTHER FACTORS AFFECTING WATER USAGE

Two major factors that affect water usage are weather and water conservation. Historically, when
the weather is hot and dry, water usage increases. The amount of increase varies according to the
number of consecutive years of hot, dry weather and the conservation activities imposed. During
cool-wet years, historical water usage has decreased to reflect less water usage for external
landscaping. Water conservation measures employed within the CLWA’s and purveyors’ service
areas have a direct long-term effect on water usage. Both of these factors are discussed below in
detail.

2.4.1 Weather Effects on Water Usage

Historically, about 605 to 1,110 gallons of water are consumed daily for urban uses for every
household in the CLWA’s and purveyors’ service areas. Most of this range in water use is due to
seasonal weather variations. As presented on Figure 2-4, the historical water use from 1980 to
2004 fluctuated principally due to weather, with the maximum variance around the projected
normal of approximately 9 percent higher use in hot, dry years to approximately 10 percent
lower use in cool, wet years.
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Figure 2-4
Weather Effects on Water Usage
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The same AWWARF study described in Section 2.3.2.2 compared residential indoor and outdoor
water use for several cities in the western United States. A comparison of the water use for four
California locations is presented on Figure 2-5. As shown on the figure, indoor water use tracks
closely among each of the four locations. However, outdoor use (landscaping), varies
significantly among the locations. CLWA and the retail purveyors' water use correlates most
closely with the data provided for Las Virgenes MWD.

Figure 2-5
Comparison of Regional Indoor/Outdoor Water Use
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2.4.2 Conservation Effects on Water Usage

In recent years, water conservation has become an increasingly important factor in water supply
planning in California. The California plumbing code has instituted requirements for new
construction that mandate the installation of ultra low-flow toilets and low-flow showerheads.
CLWA and the purveyors have developed water conservation measures that include public
information and education programs. CLWA funds a toilet replacement program and, through
its connection fee program, has provided financial incentives to developers for good water
management practices.

During the 1987-1992 drought period, overall water requirements due to the effects of hot, dry
weather were projected to increase by approximately 10 percent. As a result of extraordinary
conservation measures enacted during the period, the overall water requirements actually
decreased by more than 10 percent.

Residential, commercial, and industrial usage can be expected to decrease as a result of the
implementation of more aggressive water conservation practices. As previously discussed, the
greatest opportunity for conservation is in developing greater efficiency and reduction in
landscape irrigation. The irrigation demand can represent as much as 50 percent of the water
demand for residential customers depending upon lot size and amount of irrigated turf and
plants. It is assumed that conservation will result in a long-term 10 percent reduction of demand.
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Chapter 3.0
WATER RESOURCES

3.1 OVERVIEW

This section describes the water resources available to CLWA and the purveyors for the 25-year
period covered by the Plan. These are summarized in Table 3-1 and discussed in more detail
below. Both currently available and planned supplies are discussed.

2005 2010 2015 2020 2025 2030
Existing Supplies

Wholesale (Imported) 70,380 73,660 75,560 76,080 77,980 77,980
SWP Table A Supply (2) 65,700 67,600 69,500 71,400 73,300 73,300
Flexible Storage Account (CLWA) (3) 4,680 4,680 4,680 4,680 4,680 4,680
Flexible Storage Account (Ventura County) (3) (4) 0 1,380 1,380 0 0 0

Local Supplies
Groundwater 40,000 46,000 46,000 46,000 46,000 46,000

Alluvial Aquifer 35,000 35,000 35,000 35,000 35,000 35,000
Saugus Formation 5,000 11,000 11,000 11,000 11,000 11,000

Recycled Water 1,700 1,700 1,700 1,700 1,700 1,700

Total Existing Supplies 112,080 121,360 123,260 123,780 125,680 125,680

Existing Banking Programs (3)
Semitropic Water Bank (5) 50,870 50,870 0 0 0 0

Total Existing Banking Programs 50,870 50,870 0 0 0 0

Planned Supplies
Local Supplies

Groundwater 0 10,000 10,000 20,000 20,000 20,000
Restored wells (Saugus Formation) 0 10,000 10,000 10,000 10,000 10,000
New Wells (Saugus Formation) 0 0 0 10,000 10,000 10,000

Recycled Water (6) 0 0 1,600 6,300 11,000 15,700
Transfers

Buena Vista-Rosedale (7) 0 11,000 11,000 11,000 11,000 11,000

Total Planned Supplies 0 21,000 22,600 37,300 42,000 46,700

Planned Banking Programs (3)
Rosedale-Rio Bravo 0 20,000 20,000 20,000 20,000 20,000
Additional Planned Banking 0 0 20,000 20,000 20,000 20,000

Total Planned Banking Programs 0 20,000 40,000 40,000 40,000 40,000

Notes:

(1) The values shown under "Existing Supplies" and "Planned Supplies" are supplies projected to be available in average/normal years. The values shown

under "Existing Banking Programs" and "Planned Banking Programs" are either total amounts currently in storage, or the maximum capacity of

program withdrawals.

(2) SWP supplies are calculated by multiplying CLWA's Table A Amount of 95,200 af by percentages of average deliveries projected to be available, taken

from Table 6-5 of DWR's "Excerpts from Working Draft of 2005 State Water Project Delivery Reliability Report" (May 2005).

(3) Supplies shown are total amounts that can be withdrawn, and would typically be used only during dry years.

(4) Initial term of the Ventura County entities' flexible storage account is ten years (from 2006 to 2015).

(5) Supplies shown are the total amount currently in storage, and would typically be used only during dry years. Once the current storage amount is

withdrawn, this supply would no longer be available and in any event, is not available after 2013.

(6) Recycled water supplies based on projections provided in Chapter 4, Recycled Water.

(7) CLWA is in the process of acquiring this supply, primarily to meet the potential demands of future annexations to the CLWA service

area. This acquisition is consistent with CLWA’s annexation policy under which it will not approve potential annexations unless

additional water supplies are acquired. Currently proposed annexations have a demand for about 4,000 afy of this supply which,

if approved, would leave the remaining 7,000 afy available for potential future annexations. Unless and until any such annexations

are actually approved, this supply will be available to meet demands within the existing CLWA service area.

Summary of Current and Planned Water Supplies and Banking Programs(1)
Table 3-1

Supply (af)
Water Supply Sources
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The term "dry" is used throughout this chapter and in subsequent chapters concerning water
resources and reliability as a measure of supply availability. As used in this Plan, dry years are
those years when supplies are the lowest, which occurs primarily when precipitation is lower
than the long-term average precipitation. The impact of low precipitation in a given year on a
particular supply may differ based on how low the precipitation is, or whether the year follows a
high-precipitation year or another low-precipitation year. For the SWP, a low-precipitation year
may or may not affect supplies, depending on how much water is in SWP storage at the
beginning of the year. Also, dry conditions can differ geographically. For example, a dry year
can be local to the Valley area (thereby affecting local groundwater replenishment and
production), local to northern California (thereby affecting SWP water deliveries), or statewide
(thereby affecting both local groundwater and the SWP). When the term "dry" is used in this
Plan, statewide drought conditions are assumed, affecting both local groundwater and SWP
supplies at the same time.

3.2 WHOLESALE (IMPORTED) WATER SUPPLIES

3.2.1 Imported Water Supplies

Imported water supplies consist primarily of SWP supplies, which were first delivered to CLWA
in 1980. In addition, CLWA has access to water from Flexible Storage Accounts in Castaic
Lake, which are planned for dry-year use, but are not strictly limited as such. CLWA wholesales
these imported supplies to each of the local retail water purveyors.

The SWP is the largest state-built, multi-purpose water project in the country. It was authorized
by the California State Legislature in 1959, with the construction of most initial facilities
completed by 1973. Today, the SWP includes 28 dams and reservoirs, 26 pumping and
generating plants, and approximately 660 miles of aqueducts. The primary water source for the
SWP is the Feather River, a tributary of the Sacramento River. Storage released from Oroville
Dam on the Feather River flows down natural river channels to the Sacramento-San Joaquin
River Delta (Delta). While some SWP supplies are pumped from the northern Delta into the
North Bay Aqueduct, the vast majority of SWP supplies are pumped from the southern Delta into
the 444-mile-long California Aqueduct. The California Aqueduct conveys water along the west
side of the San Joaquin Valley to Edmonston Pumping Plant, where water is pumped over the
Tehachapi Mountains and the aqueduct then divides into the East and West Branches. CLWA
takes delivery of its SWP water at Castaic Lake, a terminal reservoir of the West Branch. From
Castaic Lake, CLWA delivers its SWP supplies to the local retail water purveyors through an
extensive transmission pipeline system.

In the early 1960s, DWR began entering into individual SWP Water Supply Contracts with
urban and agricultural public water supply agencies located throughout northern, central, and
southern California for SWP water supplies. CLWA is one of 29 water agencies (commonly
referred to as “contractors”) that have an SWP Water Supply Contract with DWR. Each SWP
contractor’s SWP Water Supply Contract contains a “Table A,” which lists the maximum
amount of water an agency may request each year throughout the life of the contract. Table A is
used in determining each contractor’s proportionate share, or “allocation,” of the total SWP
water supply DWR determines to be available each year. The total planned annual delivery
capability of the SWP and the sum of all contractors’ maximum Table A amounts was originally
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4.23 million af. The initial SWP storage facilities were designed to meet contractors’ water
demands in the early years of the SWP, with the construction of additional storage facilities
planned as demands increased. However, essentially no additional SWP storage facilities have
been constructed since the early 1970s. SWP conveyance facilities were generally designed and
have been constructed to deliver maximum Table A amounts to all contractors. After the
permanent retirement of some Table A amount by two agricultural contractors in 1996, the
maximum Table A amounts of all SWP contractors now totals about 4.17 million af. Currently,
CLWA’s annual Table A Amount is 95,200 af.1,2 

While Table A identifies the maximum annual amount of water an SWP contractor may request,
the amount of SWP water actually available and allocated to SWP contractors each year is
dependent on a number of factors and can vary significantly from year to year. The primary
factors affecting SWP supply availability include hydrology, the amount of water in SWP
storage at the beginning of the year, regulatory and operational constraints, and the total amount
of water requested by SWP contractors. Urban SWP contractors’ requests for SWP water, which
were low in the early years of the SWP, have been steadily increasing over time, which increases
the competition for limited SWP dry-year supplies.

Consistent with other urban SWP contractors, SWP deliveries to CLWA have increased as its
requests for SWP water have increased. Tables 3-2 and 3-3 present historical total SWP
deliveries to CLWA municipal purveyors and CLWA SWP demand projections provided to
DWR (CLWA’s wholesale supplier), respectively.

Year Deliveries (af) Year Deliveries (af)
1980 1,125 1993 13,393
1981 5,816 1994 14,389
1982 9,659 1995 16,996
1983 9,185 1996 18,093
1984 10,996 1997 22,148
1985 11,823 1998 20,254
1986 13,759 1999 27,282
1987 16,285 2000 32,579
1988 19,033 2001 35,369
1989 21,618 2002 41,768
1990 21,613 2003 44,419
1991 7,968 2004 47,205
1992 13,911

Notes:

(1) Includes CLWA SCWD, LACWWD 36, NCWD, and VWC.

Historical Total SWP Deliveries to Purveyors(1)
Table 3-2

1 CLWA’s original SWP Water Supply Contract with DWR was amended in 1966 for a maximum annual Table A
Amount of 41,500 af. In 1991, CLWA purchased 12,700 af of annual Table A Amount from a Kern County water
district, and in 1999 purchased an additional 41,000 af of annual Table A Amount from another Kern County water
district, for a current total annual Table A Amount of 95,200 af.
2 See Section 3.2.2.
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Wholesaler (Supply Source) 2010 2015 2020 2025 2030
DWR (SWP) 95,200 95,200 95,200 95,200 95,200

CLWA Demand Projections Provided to Wholesale Supplier (DWR) (af)
Table 3-3

In an effort to assess the impacts of these varying conditions on SWP supply reliability, DWR
issued its “State Water Project Delivery Reliability Report” in May 2003. The report assists SWP
contractors in assessing the reliability of the SWP component of their overall supplies. DWR is
in the process of updating this report and, on May 25, 2005, provided updated delivery reliability
estimates to the SWP contractors in its “Excerpts from the Working Draft of 2005 State Water
Project Delivery Reliability.” In this update, DWR provided a recommended set of analyses for
SWP contractors to use in preparing their 2005 UWMPs.3 These updated analyses indicate that
the SWP, using existing facilities operated under current regulatory and operational constraints,
and with all contractors requesting delivery of their full Table A Amounts in most years, could
deliver 77 percent of total Table A Amounts on a long-term average basis. These most recent
analyses also project that SWP deliveries during multiple-year dry periods could average about
25 to 40 percent of total Table A Amounts and could possibly be as low as 5 percent during an
unusually dry single year. During wetter years, or more than 25 percent of the time, 100 percent
of full Table A Amounts is projected to be available.

The SWP supplies projected to be available for delivery to CLWA were determined based on the
total SWP delivery percentages identified by DWR in its updated analyses. Table 3-4 shows
SWP supplies projected to be available to CLWA in average/normal years (based on the average
delivery over the study’s historic hydrologic period from 1922-1994), i.e., long-term average
basis. Table 3-5 summarizes estimated SWP supply availability in a single dry year (based on a
repeat of the worst-case historic hydrologic conditions of 1977) and over a multiple dry year
period (based on a repeat of the worst-case historic four-year drought of 1931-1934). Reliability
and dry-year planning of water supplies are further described in Chapter 6, Reliability Planning.

3As part of the Monterey Settlement Agreement, DWR is to prepare an assessment every two years of SWP
delivery reliability, which SWP contractors are to use in their water planning efforts. DWR has completed an
update of its analysis of SWP delivery reliability and is currently updating this report. While DWR continues
its drafting of the remainder of the report, it issued this updated reliability data to the SWP contractors early, so
that they could use the most up-to-date SWP reliability data in preparation of their UWMPs. For this reason,
DWR issued, in a Notice to Contractors, excerpts from its working draft of this report (available at
www.swpao.water.ca.gov/pdfs/05-08.pdf). It is unlikely that the reliability data in DWR’s final version of this
updated report will differ from the draft.
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Wholesaler (Supply Source) 2010 2015 2020 2025 2030
DWR (SWP)

Table A Supply (af) 67,600 69,500 71,400 73,300 73,300
% of Table A Amount 71% 73% 75% 77% 77%

Notes:

(1) The percentages of Table A Amount projected to be available are taken from Table 6-5 of DWR's "Excerpts from Working

Draft of 2005 State Water Project Delivery Reliability Report" (May 2005). Supplies are calculated by multiplying CLWA's

Table A Amount of 95,200 af by these percentages.

of Water Available to CLWA for Average/Normal Years (1)
Wholesaler Identified and Quantified Existing and Planned Sources

Table 3-4

Single Multiple Dry
Dry Year (2) Years (3)

DWR (SWP Supply)
2005

Table A Supply (af) 3,800 30,500
% of Table A Amount 4% 32%

2025/2030
Table A Supply (af) 4,800 31,400
% of Table A Amount 5% 33%

Notes:
(1) The percentages of Table A Amount projected to be available are taken

from Table 6-5 of DWR's "Excerpts from Working Draft of 2005 State

Water Project Delivery Reliability Report" (May 2005). Supplies are

calculated by multiplying CLWA's Table A Amount of 95,200 af by

these percentages.

(2) Based on the worst case historic single dry year of 1977.

(3) Supplies shown are annual averages over four consecutive dry years,

based on the worst case historic four-year dry period of 1931-1934.

Wholesaler

Wholesale Supply Reliability (1)
Table 3-5

As part of its Water Supply Contract with DWR, CLWA has access to a portion of the storage
capacity of Castaic Lake. This Flexible Storage Account allows CLWA to borrow up to 4,684 af
of the storage in Castaic Lake. Any of this amount that CLWA borrows must be replaced by
CLWA within five years of its withdrawal. CLWA manages this storage by keeping the account
full in normal and wet years and then delivering that stored amount (or a portion of it) during dry
periods. The account is refilled during the next year that adequate SWP supplies are available to
CLWA to do so. CLWA has recently negotiated with Ventura County water agencies to obtain
the use of their Flexible Storage Account. This will allow CLWA access to another 1,376 af of
storage in Castaic Lake. CLWA access to this additional storage will be available on a year-to-
year basis for ten years, beginning in 2006.

While the primary supply of water available from the SWP is allocated Table A supply, SWP
supplies in addition to Table A water may periodically be available, including “Article 21”
water, Turnback Pool water, and DWR dry-year purchases. Article 21 water (which refers to the
SWP contract provision defining this supply) is water that may be made available by DWR when
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excess flows are available in the Delta (i.e., when Delta outflow requirements have been met,
SWP storage south of the Delta is full, and conveyance capacity is available beyond that being
used for SWP operations and delivery of allocated and scheduled Table A supplies). Article 21
water is made available on an unscheduled and interruptible basis and is typically available only
in average to wet years, generally only for a limited time in the late winter. The Turnback Pool
is a program where contractors with allocated Table A supplies in excess of their needs in a
given year may turn back that excess supply for purchase by other contractors who need
additional supplies that year. The Turnback Pool can make water available in all types of
hydrologic years, although generally less excess water is turned back in dry years. As urban
contractor demands increase in the future, the amount of water turned back and available for
purchase will likely diminish. In critical dry years, DWR has formed Dry Year Water Purchase
Programs for contractors needing additional supplies. Through these programs, water is
purchased by DWR from willing sellers in areas that have available supplies and is then sold by
DWR to contractors willing to purchase those supplies. Because the availability of these
supplies is somewhat uncertain, they are not included as supplies in this UWMP. However,
CLWA’s access to these supplies when they are available may enable it to improve the reliability
of its SWP supplies beyond the values used throughout this report.

3.2.2 Litigation Effects on Availability of Imported Water

Of CLWA’s 95,2000 af annual Table A Amount, 41,000 afy was permanently transferred to
CLWA in 1999 by Wheeler Ridge-Maricopa Water Storage District, a member unit of the Kern
County Water Agency. CLWA’s Environmental Impact Report (“EIR”) prepared in connection
with the 41,000 afy water transfer was challenged in Friends of the Santa Clara River v. Castaic
Lake Water Agency (Los Angeles County Superior Court, Case Number BS056954) (“Friends”).
On appeal, the Court of Appeal, Second Appellate District held that since the 41,000 afy EIR
tiered off the Monterey Agreement EIR that was later decertified, CLWA would also have to
decertify its EIR as well and prepare a revised EIR. As amplified in detail in the following
sentences, Friends was dismissed with prejudice (permanently) in February 2005. CLWA has
not been enjoined from using any water that is part of the 41,000 afy transfer.

Under the jurisdiction of the Los Angeles County Superior Court in Friends, CLWA prepared
and circulated a revised Draft EIR for the transfer, received and responded to public comments
regarding the revised Draft EIR, and held two separate public hearings concerning the revised
Draft EIR. CLWA approved the revised EIR for the transfer on December 22, 2004 and lodged
the revised EIR with the Los Angeles Superior Court as part of its Return to the Preemptory Writ
of Mandate in Friends. Thereafter, Friends was dismissed with prejudice (permanently). In
January 2005, two new challenges to CLWA’s environmental review for the transfer were filed
in the Ventura County Superior Court by the Planning and Conservation League and by the
California Water Impact Network; these cases have been consolidated and transferred to Los
Angeles County Superior Court.

These pending challenges to the EIR for the transfer do not affect the reliability of the transfer
amount, and it is still appropriate to include the transfer amount as part of CLWA’s 95,200 AFY
Table A amount, for the following reasons. First, the transfer was completed in 1999, and DWR
has allocated and annually delivered the water in accordance with the completed transfer.
Second, the Court of Appeal held that the only defect in the 1999 EIR was that it tiered off the
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Monterey Agreement EIR, which was later decertified. This defect has now been remedied by
the preparation of a revised EIR that did not tier off the Monterey Agreement EIR. Third, the
Monterey Amendments settlement agreement expressly authorizes the operation of the SWP in
accordance with the Monterey Amendments, which authorized the transfer. Fourth, the Court of
Appeal refused to enjoin the transfer, and instead required preparation of a revised EIR. Fifth, the
transfer contracts remain in full force and effect, and no court has ever questioned their validity
or enjoined the use of this portion of CLWA’s Table A amount. It is, therefore, reasonable to
conclude that if a court finds the revised EIR legally deficient, that court, like all others before it,
will again refuse to enjoin the transfer, and will instead require further revisions to the EIR.
Therefore, the pending challenges litigation should have no impact upon the amount of water
available to CLWA as a result of the transfer.

3.3 GROUNDWATER

This section presents information about CLWA’s and the purveyor’s groundwater supplies,
including a summary of the adopted GWMP.

3.3.1 Santa Clara River Groundwater Basin – East Subbasin

The sole source of local groundwater for urban water supply in the Valley is the groundwater
Basin identified in the DWR Bulletin 118, 2003 Update as the Santa Clara River Valley
Groundwater Basin, East Subbasin (Basin) (Basin No. 4-4.07). The Basin is comprised of two
aquifer systems, the Alluvium and the Saugus Formation. The Alluvium generally underlies the
Santa Clara River and its several tributaries, and the Saugus Formation underlies practically the
entire Upper Santa Clara River area. There are also some scattered outcrops of Terrace deposits
in the Basin that likely contain limited amounts of groundwater. Since these deposits are located
in limited areas situated at elevations above the regional water table and are also of limited
thickness, they are of no practical significance as aquifers and consequently have not been
developed for any significant water supply. Figure 3-1 illustrates the mapped extent of the Santa
Clara River Valley East Subbasin in DWR Bulletin 118 (2003), which approximately coincides
with the outer extent of the Alluvium and Saugus Formation. The service area for CLWA and the
purveyors is also shown on Figure 3-1. 

3.3.2 Adopted Groundwater Management Plan

As part of legislation authorizing CLWA to provide retail water service to individual municipal
customers, Assembly Bill (AB) 134 (2001) included a requirement that CLWA prepare a
groundwater management plan in accordance with the provisions of Water Code Section 10753,
which was originally enacted by AB 3030. The general contents of CLWA’s groundwater
management plan were outlined in 2002, and a detailed plan was drafted and adopted in 2003 to
satisfy the requirements of AB 134. The plan both complements and formalizes a number of
existing water supply and water resource planning and management activities in CLWA’s
service area, which effectively encompasses the East Subbasin of the Santa Clara River Valley
Groundwater Basin.
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CLWA adopted the GWMP on December 10, 2003. The GWMP contains four management
objectives, or goals, for the Basin including (1) development of an integrated surface water,
groundwater, and recycled water supply to meet existing and projected demands for municipal,
agricultural, and other water uses; (2) assessment of groundwater basin conditions to determine a
range of operational yield values that use local groundwater conjunctively with supplemental
SWP supplies and recycled water to avoid groundwater overdraft; (3) preservation of
groundwater quality, including active characterization and resolution of any groundwater
contamination problems; and (4) preservation of interrelated surface water resources, which
includes managing groundwater to not adversely impact surface and groundwater discharges or
quality to downstream basin(s).

Prior to preparation and adoption of the GWMP, a local Memorandum of Understanding (MOU)
process among CLWA, the purveyors, and United Water Conservation District (UWCD) in
neighboring Ventura County had produced the beginning of local groundwater management,
now embodied in the GWMP. In 2001, out of a willingness to seek opportunities to work
together and develop programs that mutually benefit the region as well as their individual
communities, those agencies prepared and executed the MOU. The agreement is a collaborative
and integrated approach to several of the aspects of water resource management included in the
GWMP. UWCD manages surface water and groundwater resources in seven groundwater basins,
all located in Ventura County, downstream of the East Subbasin of the Santa Clara River Valley
(Basin). UWCD is a partner in cooperative management efforts to accomplish the objectives
(goals) for the Basin, particularly as they relate to preservation of surface water resources that
flow through the respective basins. As a result of the MOU, the cooperating agencies have
undertaken the following measures: integrated their database management efforts, developed and
utilized a numerical groundwater flow model for analysis of groundwater basin yield and
containment of groundwater contamination, and continued to monitor and report on the status of
Basin conditions, as well as on geologic and hydrologic aspects of the overall stream-aquifer
system.

The adopted GWMP includes 14 elements intended to accomplish the Basin management
objectives listed above. In summary, the plan elements include:

� Monitoring of groundwater levels, quality, production and subsidence

� Monitoring and management of surface water flows and quality

� Determination of Basin yield and avoidance of overdraft

� Development of regular and dry-year emergency water supply

� Continuation of conjunctive use operations

� Long-term salinity management

� Integration of recycled water

� Identification and mitigation of soil and groundwater contamination, including involvement
with other local agencies in investigation, cleanup, and closure

� Development and continuation of local, state and federal agency relationships

� Groundwater management reports
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� Continuation of public education and water conservation programs

� Identification and management of recharge areas and wellhead protection areas

� Identification of well construction, abandonment, and destruction policies

� Provisions to update the groundwater management plan

Work on a number of the GWMP elements had been ongoing for some time prior to the formal
adoption of the GWMP and continues on an ongoing basis. The results of some of that work are
reflected in this Plan.

3.3.2.1 Available Groundwater Supplies

The groundwater component of overall water supply in the Valley derives from a groundwater
operating plan developed over the last 20 years to meet water requirements (municipal,
agricultural, small domestic) while maintaining the Basin in a sustainable condition (i.e., no
long-term depletion of groundwater or interrelated surface water). This operating plan also
addresses groundwater contamination issues in the Basin, all consistent with both the MOU and
the GWMP described above. The groundwater operating plan is based on the concept that
pumping can vary from year to year to allow increased groundwater use in dry periods and
increased recharge during wet periods and to collectively assure that the groundwater Basin is
adequately replenished through various wet/dry cycles. As described in the MOU and
subsequently formalized in the GWMP, the operating yield concept has been quantified as ranges
of annual pumping volumes.

The ongoing work of the MOU has produced two formal reports. The first report, dated April
2004, documents the construction and calibration of the groundwater flow model for the Valley.
The second report, dated August 2005, presents the modeling analysis of the purveyors’
groundwater operating plan, described below. The primary conclusion of the modeling analysis
is that the groundwater operating plan will not cause detrimental short or long term effects to the
groundwater and surface water resources in the Valley and is therefore, sustainable4. The
analysis of sustainability for groundwater and interrelated surface water is described in Appendix
C.

The groundwater operating plan, summarized in Table 3-6, is as follows:

Alluvium – Pumping from the Alluvial Aquifer in a given year is governed by local
hydrologic conditions in the eastern Santa Clara River watershed. Pumping ranges
between 30,000 and 40,000 afy during normal and above-normal rainfall years.
However, due to hydrogeologic constraints in the eastern part of the Basin, pumping is
reduced to between 30,000 and 35,000 afy during locally dry years.

Saugus Formation – Pumping from the Saugus Formation in a given year is tied directly
to the availability of other water supplies, particularly from the SWP. During average-
year conditions within the SWP system, Saugus pumping ranges between 7,500 and
15,000 afy. Planned dry-year pumping from the Saugus Formation ranges between

4 From “Analysis of Groundwater Basin Yield, Upper Santa Clara River Basin, Eastern Subbasin, Los Angeles
County, California,” prepared by CH2M Hill and Luhdorff and Scalmanini Consulting Engineers, August 2005.
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15,000 and 25,000 afy during a drought year and can increase to between 21,000 and
25,000 afy if SWP deliveries are reduced for two consecutive years and between 21,000
and 35,000 afy if SWP deliveries are reduced for three consecutive years. Such high
pumping would be followed by periods of reduced (average-year) pumping, at rates
between 7,500 and 15,000 afy, to further enhance the effectiveness of natural recharge
processes that would recover water levels and groundwater storage volumes after the
higher pumping during dry years.

Normal Years Dry Year 1 Dry Year 2 Dry Year 3
Alluvium 30,000 to 40,000 30,000 to 35,000 30,000 to 35,000 30,000 to 35,000
Saugus 7,500 to 15,000 15,000 to 25,000 21,000 to 25,000 21,000 to 35,000
Total 37,500 to 55,000 45,000 to 60,000 51,000 to 60,000 51,000 to 70,000

Groundwater Production (af)

Groundwater Operating Plan for the Santa Clarita Valley
Table 3-6

Aquifer

Within the groundwater operating plan, three factors affect the availability of groundwater
supplies: sufficient source capacity (wells and pumps); sustainability of the groundwater
resource to meet pumping demand on a renewable basis; and protection of groundwater sources
(wells) from known contamination, or provisions for treatment in the event of contamination.
The first two factors are briefly discussed as follows, and more completely addressed in
Appendix C. Protection of groundwater sources and provisions for treatment in the event of
contamination are developed further in Chapter 5.

For reference to the Groundwater Operating Plan, recent historical and projected groundwater
pumping by the retail water purveyors is summarized in Tables 3-7 and 3-8, respectively.

2000 2001 2002 2003 2004
Santa Clara River Valley East Subbasin

CLWA Santa Clarita Water Division 11,529 9,896 9,513 6,424 7,146
Alluvium 11,529 9,896 9,513 6,424 7,146
Saugus Formation 0 0 0 0 0

LA County Waterworks District 36 0 0 0 0 380
Alluvium 0 0 0 0 380
Saugus Formation 0 0 0 0 0

Newhall County Water District 3,694 4,073 4,376 3,779 5,321
Alluvium 1,508 1,641 981 1,266 1,582
Saugus Formation 2,186 2,432 3,395 2,513 3,739

Valencia Water Company 13,186 11,353 12,568 12,775 11,824
Alluvium 12,179 10,518 11,603 11,707 9,862
Saugus Formation 1,007 835 965 1,068 1,962

Total 28,409 25,322 26,457 22,978 24,671
Alluvium 25,216 22,055 22,097 19,397 18,970
Saugus Formation 3,193 3,267 4,360 3,581 5,701

% of Total Municipal Water Supply 47% 42% 39% 34% 34%
Notes:

(1) From 2004 Santa Clarita Valley Water Report (May 2005).

(2) Pumping for municipal and industrial uses only. Does not include pumping for agricultural and miscellaneous uses.

Table 3-7

Basin Name Groundwater Pumped (af) (2)

Historical Groundwater Production by the Retail Water Purveyors(1)
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2010 2015 2020 2025 2030
Santa Clara River Valley East Subbasin

CLWA Santa Clarita Water Division
Alluvium 6,000-14,000 6,000-14,000 6,000-14,000 6,000-14,000 6,000-14,000
Saugus Formation 3,000 3,000 3,000 3,000 3,000

LA County Waterworks District 36
Alluvium 0 0 0 0 0
Saugus Formation 500-1,000 500-1,000 500-1,000 500-1,000 500-1,000

Newhall County Water District
Alluvium 1,500-3,000 1,500-3,000 1,500-3,000 1,500-3,000 1,500-3,000
Saugus Formation 3,000-6,000 3,000-6,000 3,000-6,000 3,000-6,000 3,000-6,000

Valencia Water Company
Alluvium 12,000-20,000 12,000-20,000 12,000-20,000 12,000-20,000 12,000-20,000
Saugus Formation 2,500-5,000 2,500-5,000 2,500-5,000 2,500-5,000 2,500-5,000

Notes:

(1) The range of groundwater production capability for each purveyor varies based on a number of factors which include each purveyor's
capacity to produce groundwater, the location of its wells within the Alluvium and Saugus Formation, local hydrology, availability of imported
water supplies and water demands.

(2) To ensure sustainability, the purveyors have committed that the annual use of groundwater pumped collectively in any given year will not exceed the purveyors'
operating plan as described in the Basin Yield Study and reported annually in the SCV Water Report. As noted in the discussion of the purveyors' operating
plan for groundwater in Table 3-6 of this Plan, the "normal" year quantities of groundwater pumped from the Alluvium and Saugus Formation are 30,000 to
40,000 afy and 7,500 to 15,000 afy, respectively.

(3) Groundwater pumping shown for purveyor municipal and industrial uses only.

Table 3-8

Basin Name Range of Groundwater Pumping (af) (1)(2)(3)

Projected Groundwater Production (Normal Year)

The groundwater operating plan recognizes ongoing Alluvial pumping for both municipal and
agricultural water supply, as well as other small private domestic and related pumping. During
preparation of this Plan, the Santa Clarita Valley Well Owners’ Association submitted some
limited information about the nature and magnitude of private well pumping. This included a
detailed estimate of private well pumping in the San Francisquito Canyon portion of the Basin: a
total of 85 afy by 73 individual private pumpers, or nearly 1.2 afy per private well pumper. As a
result of that input, it is now better recognized that total private pumping is likely well within the
500 afy estimates of small private well pumping in recent annual Water Reports, or about 1
percent of typical Alluvial Aquifer pumping by the purveyors and other known private well
owners, e.g. agricultural pumpers, combined. Thus, while the small private wells are not
explicitly modeled in the Basin yield analysis described herein because their locations and
operations are not known, their operation creates a pumping stress that is essentially negligible at
the scale of the regional model. Ultimately, the intent to maintain overall pumping within the
operating plan, including private pumping, will result in sustainable groundwater conditions to
support the combination of municipal (purveyor), agricultural, and small private groundwater use
on an ongoing basis.

3.3.2.1.1 Alluvium

Based on a combination of historical operating experience and recent groundwater modeling
analysis, the Alluvial Aquifer can supply groundwater on a long-term sustainable basis in the
overall range of 30,000 to 40,000 afy, with a probable reduction in dry years to a range of 30,000
to 35,000 afy. Both of those ranges include about 15,000 afy of Alluvial pumping for current
agricultural water uses and an estimated pumping of up to about 500 afy by small private
pumpers. The dry year reduction is a result of practical constraints in the eastern part of the
Basin, where lowered groundwater levels in dry periods have the effect of reducing pumping
capacities in that shallower portion of the aquifer.
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Adequacy of Supply

For municipal water supply, with existing wells and pumps, the three retail water purveyors with
Alluvial wells (NCWD, SCWD, and VWC) have a combined pumping capacity from active
wells (not contaminated by perchlorate) of 36,120 gpm, which translates into a current full-time
Alluvial source capacity of approximately 58,000 afy. Alluvial pumping capacity from all the
active municipal supply wells is summarized in Table 3-9. The locations of the various
municipal Alluvial wells throughout the Basin are illustrated on Figure 3-2. These capacities do
not include one Alluvial Aquifer well that has been temporarily inactivated due to perchlorate
contamination: the SCWD Stadium well, which represents another 800 gpm of pumping
capacity, or full-time source capacity of about 1,290 afy.

In terms of adequacy and availability, the combined active Alluvial groundwater source capacity
of municipal wells is approximatley 58,000 afy. This is more than sufficient to meet the
municipal, or urban, component of groundwater supply from the Alluvium, which is currently
20,000 to 25,000 afy of the total planned Alluvial pumping of 30,000 to 40,000 afy. (The
balance of Alluvial pumping in the operating plan is for agricultural and other, including small
private, pumping.)

Sustainability

Until recently, the long-term renewability of Alluvial groundwater was empirically determined
from approximately 60 years of recorded experience. Generally, it consists of long-term stability
in groundwater levels and storage, with some dry period fluctuations in the eastern part of the
Basin, over a historical range of total Alluvial pumpage from as low as about 20,000 afy to as
high as about 43,000 afy. Those empirical observations have now been complemented by the
development and application of a numerical groundwater flow model, which has been used to
predict aquifer response to the planned operating ranges of pumping. The numerical
groundwater flow model has also been used to analyze the control of perchlorate contaminant
migration under selected pumping conditions that would restore, with treatment, pumping
capacity inactivated due to perchlorate contamination detected in some wells in the Basin. The
latter use of the model is described in Chapter 5, which addresses the Saugus Formation and the
overall approach to the perchlorate contamination issue.
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Table 3-9 
Active Municipal Groundwater Source Capacity—Alluvial Aquifer Wells

Wells
Pump

Capacity
(gpm)

Max Annual
Capacity

(af)

Normal Year
Production (1) 

(af)

Dry-Year
Production

(af)
Newhall CWD

Castaic 1 600 960 385 345
Castaic 2 425 680 166 125
Castaic 4 270 430 100 45
Pinetree 1 300 480 164 N/A
Pinetree 3 550 880 545 525
Pinetree 4 500 800 300 N/A
NCWD Subtotal 2,645 4,230 1,660 1,040

Santa Clarita WD
Clark 600 960 782 700
Guida 1,000 1,610 1,320 1,230
Honby 950 1,530 696 870
Lost Canyon 2 850 1,370 741 640
Lost Canyon 2A 825 1,330 1,034 590
Mitchell 5B 700 1,120 557 N/A
N. Oaks Central 1,000 1,610 822 1,640
N. Oaks East 950 1,530 1,234 485
N. Oaks West 1,400 2,250 898 N/A
Sand Canyon 750 1,200 930 195
Sierra 1,500 2,410 846 N/A
SCWD Subtotal 10,525 16,920 9,860 6,350

Valencia WC
Well D 1,050 1,690 690 690
Well E-15 1,400 2,260 N/A N/A
Well N 1,250 2,010 620 620
Well N7 2,500 4,030 1,160 1,160
Well N8 2,500 4,030 1,160 1,160
Well Q2 1,200 1,930 985 985
Well S6 2,000 3,220 865 865
Well S7 2,000 3,220 865 865
Well S8 2,000 3,220 865 865
Well T2 800 1,290 460 460
Well T4 700 1,120 460 460
Well U4 1,000 1,610 935 935
Well U6 1,250 2,010 825 825
Well W9 800 1,290 600 600
Well W10 1,500 2,410 865 865
Well W11 1,000 1,610 350 350
VWC Subtotal 22,950 36,950 11,705 11,705

Total Purveyors 36,120 58,100 (2) 23,225 (2) 19,095 (2)

Notes:
(1) Based on recent annual pumping.
(2) Currently active wells only; capacity will slightly increase by restoration of contaminated wells.
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To examine the yield of the Alluvium or, the sustainability of the Alluvium on a renewable basis,
the groundwater flow model was used to examine the long-term projected response of the aquifer
to pumping for municipal and agricultural uses in the 30,000 to 40,000 afy range under
average/normal and wet conditions, and in the 30,000 to 35,000 afy range under locally dry
conditions. To examine the response of the entire aquifer system, the model also incorporated
pumping from the Saugus Formation in accordance with the normal (7,500-15,000 afy) and dry
year (15,000-35,000 afy) operating plan for that aquifer. The model was run over a 78-year
hydrologic period, which was selected from actual historical precipitation to examine a number
of hydrologic conditions expected to affect both groundwater pumping and groundwater
recharge. The selected 78-year simulation period was assembled from an assumed recurrence of
1980 to 2003 conditions, followed by an assumed recurrence of 1950 to 2003 conditions. The
78-year period was analyzed to define both local hydrologic conditions (normal and dry), which
affect the rate of pumping from the Alluvium, and hydrologic conditions that affect SWP
operations, which in turn affect the rate of pumping from the Saugus. The resultant simulated
pumping cycles included the distribution of pumping for each of the existing Alluvial Aquifer
wells, for normal and dry years respectively, as shown in Table 3-9. 

Simulated Alluvial Aquifer response to the range of hydrologic conditions and pumping stresses
is essentially a long-term repeat of the historical conditions that have resulted from similar
pumping over the last several decades. The resultant response consists of: (1) generally constant
groundwater levels in the middle to western portion of the Alluvium and fluctuating groundwater
levels in the eastern portion as a function of wet and dry hydrologic conditions, (2) variations in
recharge that directly correlate with wet and dry hydrologic conditions, and (3) no long-term
decline in groundwater levels or storage. The Alluvial Aquifer is considered a sustainable water
supply source to meet the Alluvial portion of the operating plan for the groundwater Basin. This
is based on the combination of actual experience with Alluvial Aquifer pumping at capacities
similar to those planned for the future and the resultant sustainability (recharge) of groundwater
levels and storage, and further based on modeled projections of aquifer response to planned
pumping rates that also show no depletion of groundwater.

3.3.2.1.2 Saugus Formation

Based on historical operating experience and extensive recent testing and groundwater modeling
analysis, the Saugus Formation can supply water on a long-term sustainable basis in a normal
range of 7,500 to 15,000 afy, with intermittent increases to 25,000 to 35,000 af in dry years. The
dry-year increases, based on limited historical observation and modeled projections, demonstrate
that a small amount of the large groundwater storage in the Saugus Formation can be pumped
over a relatively short (dry) period. This would be followed by recharge (replenishment) of that
storage during a subsequent normal-to-wet period when pumping would be reduced.

Adequacy of Supply

For municipal water supply with existing wells, the three retail water purveyors with Saugus
wells (NCWD, SCWD, and VWC) have a combined pumping capacity from active wells (not
contaminated by perchlorate) of 14,900 gpm, which translates into a full-time Saugus source
capacity of 24,000 afy. Saugus pumping capacity from all the active municipal supply wells is
summarized in Table 3-10; the locations of the various active municipal Saugus wells are
illustrated on Figure 3-3. These capacities do not include the four Saugus wells contaminated by
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perchlorate, although they indirectly reflect the capacity of one of the contaminated wells,
VWC’s Well 157, which has been sealed and abandoned, and replaced by VWC’s Well 206 in a
non-impacted part of the Basin. The four contaminated wells, one owned by NCWD and two
owned by SCWD, in addition to the VWC well, represent a total of 7,900 gpm of pumping
capacity (or full-time source capacity of about 12,700 afy) inactivated due to perchlorate
contamination.

Table 3-10
Active Municipal Groundwater Source Capacity—Saugus Formation Wells

Wells
Pump

Capacity
(gpm)

Max Annual
Capacity

(af)

Normal Year
Production (1) 

(af)

Dry-Year
Production

(af)
Newhall CWD

12 2,300 3,700 1,315 2,044
13 2,500 4,030 1,315 2,044
NCWD Subtotal 4,800 7,730 2,630 4,088

Valencia WC
159 500 800 50 50
160 2,000 3,220 1,000 1,330
201 2,400 3,870 100 3,577
205 2,700 4,350 1,000 3,827
206 2,500 4,030 1,175 3,500
VWC Subtotal 10,100 16,270 3,325 12,284

Total Purveyors 14,900 24,000 (2) 5,955 (2) 16,372 (2)

Notes:
(1) Based on recent annual pumping.
(2) Currently active wells only; additional capacity to meet dry-year operating plan would be met by restoration of
contaminated wells and new well construction.

In terms of adequacy and availability, the combined active Saugus groundwater source capacity
of municipal wells of 24,000 afy, is more than sufficient to meet the planned use of Saugus
groundwater in normal years of 7,500 to 15,000 afy. During the currently scheduled two-year
time frame for restoration of impacted Saugus capacity (as discussed further in Chapter 5), this
currently active capacity is more than sufficient to meet water demands, in combination with
other sources, if both of the next two years are dry. At that time, the combination of currently
active capacity and restored impacted capacity, through a combination of treatment at two of the
impacted wells and replacement well construction, will provide sufficient total Saugus capacity
to meet the planned use of Saugus groundwater during multiple dry-years of 35,000 af, if that
third year is also a dry year.
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Sustainability

Until recently, the long-term sustainability of Saugus groundwater was empirically determined
from limited historical experience. The historical record shows fairly low annual pumping in
most years, with one four-year period of increased pumping up to about 15,000 afy that produced
no long-term depletion of the substantial groundwater storage in the Saugus. Those empirical
observations have now been complemented by the development and application of the numerical
groundwater flow model, which has been used to examine aquifer response to the operating plan
for pumping from both the Alluvium and the Saugus and also to examine the effectiveness of
pumping for both contaminant extraction and control of contaminant migration within the
Saugus Formation. The latter aspects of Saugus pumping are discussed in Chapter 5.

To examine the yield of the Saugus Formation or, its sustainability on a renewable basis, the
groundwater flow model was used to examine long-term projected response to pumping from
both the Alluvium and the Saugus over the 78-year period of hydrologic conditions using
alternating wet and dry periods as have historically occurred. The pumping simulated in the
model was in accordance with the operating plan for the Basin. For the Saugus, simulated
pumpage included the planned restoration of recent historic pumping from the perchlorate-
impacted wells. In addition to assessing the overall recharge of the Saugus, that pumping was
analyzed to assess the effectiveness of controlling the migration of perchlorate by extracting and
treating contaminated water close to the source of contamination.

Simulated Saugus Formation response to the ranges of pumping under assumed recurrent
historical hydrologic conditions is consistent with actual experience under smaller pumping
rates. The response consists of (1) short-term declines in groundwater levels and storage near
pumped wells during dry-period pumping, (2) rapid recovery of groundwater levels and storage
after cessation of dry-period pumping, and (3) no long-term decreases or depletion of
groundwater levels or storage. The combination of actual experience with Saugus pumping and
recharge up to about 15,000 afy, now complemented by modeled projections of aquifer response
that show long-term utility of the Saugus at 7,500 to 15,000 afy in normal years and rapid
recovery from higher pumping rates during intermittent dry periods, shows that the Saugus
Formation can be considered a sustainable water supply source to meet the Saugus portion of the
operating plan for the groundwater Basin.

3.3.3 Potential Supply Inconsistency

A small group of wells that have been impacted by perchlorate represent a temporary loss of well
capacity within CLWA’s service area. Of the six wells that were initially removed from active
water supply service upon the detection of perchlorate, four wells with a combined capacity of
10,000 af remain out of service, as discussed further in Chapter 5. However, CLWA and the
purveyors have developed an implementation plan that would restore this well capacity. The
implementation plan includes a combination of treatment facilities and replacement wells.
Treatment facilities for several of the impacted wells will be operational in 2006 and the
production restoration (replacement) wells will be operational by 2010. Additional information
on the treatment technology and schedule for restoration of the impacted wells is provided in
Chapter 5. Additional information concerning water quality issues and replacement capacity is
also provided in Chapter 5.
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3.4 TRANSFERS, EXCHANGES, AND GROUNDWATER BANKING
PROGRAMS

Additional water supplies can be purchased from other water agencies and sources, and CLWA
is currently exploring opportunities. An important element to enhancing the long-term reliability
of the total mix of supplies currently available to meet the needs of the Valley is the use of
transfers, exchanges, and groundwater banking programs, such as those described below.

3.4.1 Transfers and Exchanges

An opportunity available to CLWA to increase water supplies is to participate in voluntary water
transfer programs. Since the drought of 1987-1992, the concept of water transfer has evolved
into a viable supplemental source to improve supply reliability. The initial concept for water
transfers was codified into law in 1986 when the California Legislature adopted the “Katz” Law
(California Water Code, Sections 1810-1814) and the Costa-Isenberg Water Transfer Law of
1986 (California Water Code, Sections 470, 475, 480-483). These laws help define parameters
for water transfers and set up a variety of approaches through which water or water rights can be
transferred among individuals or agencies.

Up to 27 million af of water are delivered for agricultural use every year. Over half of this water
use is in the Central Valley, and much of it is delivered by, or adjacent to, SWP and Central
Valley Project (CVP) conveyance facilities. This proximity to existing water conveyance
facilities could allow for the voluntary transfer of water to many urban areas, including CLWA,
via the SWP. Such water transfers can involve water sales, conjunctive use and groundwater
substitution, and water sharing and usually occur as a form of spot, option, or core transfers
agreement. The costs of a water transfer would vary depending on the type, term, and location of
the transfer. The most likely voluntary water transfer programs would probably involve the
Sacramento or southern San Joaquin Valley areas.

One of the most important aspects of any resource planning process is flexibility. A flexible
strategy minimizes unnecessary or redundant investments (or stranded costs). The voluntary
purchase of water between willing sellers and buyers can be an effective means of achieving
flexibility. However, not all water transfers have the same effectiveness in meeting resource
needs. Through the resource planning process and ultimate implementation, several different
types of water transfers could be undertaken.

3.4.1.1 Core Transfers

Core transfers are agreements to purchase a defined quantity of water every year. These transfers
have the benefit of more certainty in costs and supply, but in some years can be surplus to
imported water (available in most years) that is already paid for.

3.4.1.2 Spot Market Transfers

Spot market transfers involve water purchased only during the time of need (usually a drought).
Payments for these transfers occur only when water is actually requested and delivered, but there
is usually greater uncertainty in terms of costs and availability of supply. Examples of such
transfers were the Governor’s Drought Water Banks of 1991 and 1992. An additional risk of spot
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market transfers is that the purchases may be subject to institutional limits or restricted access
(e.g., requiring the purchasing agency to institute rationing before it is eligible to participate in
the program).

3.4.1.3 Option Contracts

Option contracts are agreements that specify the amount of water needed and the frequency or
probability that the supply will be called upon (an option). Typically, a relatively low up-front
option payment is required and, if the option is actually called upon, a subsequent payment
would be made for the amount called. These transfers have the best characteristics of both core
and spot transfers. With option contracts, the potential for redundant supply is minimized, as are
the risks associated with cost and supply availability.

3.4.1.4 Future Market Transfers

The most viable types of water transfers are core and option transfers and, as such, represent
CLWA’s long-term strategy. The costs for these types of transfers have been estimated to be
about $60 to $110 per af (equivalent to $1,100 to $2,000 per af for Table A Amount) for core
transfers and $250 per af for option transfers. Although the option transfer costs might seem
high, the equivalent average annual cost is much less - about $65 to $112 per af. Average annual
option transfer costs are much lower due to the variable likelihood that the transfers will be
needed. Currently, CLWA is proceeding with environmental compliance to acquire a core
transfer of an additional 11,000 afy of surface water from the Buena Vista Water Storage District
and Rosedale-Rio Bravo Water Storage District, both located in Kern County.

3.4.2 Groundwater Banking Programs

With recent developments in conjunctive use and groundwater banking, significant opportunities
exist to improve water supply reliability for CLWA. Conjunctive use is the coordinated operation
of multiple water supplies to achieve improved supply reliability. Most conjunctive use concepts
are based on storing groundwater supplies in times of surplus for use during dry periods and
drought when surface water supplies would likely be reduced.

Groundwater banking programs involve storing available SWP surface water supplies during wet
years in groundwater basins in, for example, the San Joaquin Valley. Water would be stored
either directly by surface spreading or injection, or indirectly by supplying surface water to
farmers for their use in lieu of their intended groundwater pumping. During water shortages, the
stored water could be pumped out and conveyed through the California Aqueduct to CLWA as
the banking partner, or used by the farmers in exchange for their surface water allocations, which
would be delivered to CLWA as the banking partner through the California Aqueduct. Several
conjunctive use and groundwater banking opportunities are available to CLWA.

In 2003, CLWA produced a Draft Water Supply Reliability Plan. The plan outlines primary
elements that CLWA should include in its water supply mix to obtain maximum overall supply
reliability enhancement. These elements include both conjunctive use and groundwater banking
programs, as well as water acquisitions. The Plan also contains a recommended implementation
plan and schedule.
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The reliability plan recommends that CLWA obtain total banking storage capacity of 50,000 af,
with pumpback capacity of 20,000 af per year, by 2005. For the long-term, CLWA should obtain
a total of 183,000 af of storage capacity, with total pumpback capacity of 70,000 af per year by
2050. Table 3-11, taken from the 2003 Draft Water Supply Reliability Report, presents an
implementation schedule recommended for both storage and pumpback capacity beginning in
2005 and incrementally increasing through 2050.

Table 3-11 
Recommended Schedule for Water Banking Capacity(1)

Year Total Pumpback
(afy)

Total Storage
(afy)

2005 20,000 50,000
2010 20,000 50,000
2020 40,000 100,000
2030 60,000 150,000
2040 70,000 183,000
2050 70,000 183,000

Notes:
(1) Reference “Draft Report – CLWA Water Supply Reliability Plan”, Kennedy/Jenks Consultants, 2003.

3.4.2.1 Semitropic Water Banking

Semitropic Water Storage District (Semitropic) provides SWP water to farmers for irrigation.
Semitropic is located in the San Joaquin Valley in the northern part of Kern County immediately
east of the California Aqueduct. Using its available groundwater storage capacity (approximately
one million af), Semitropic has developed a groundwater banking program, which it operates by
taking available SWP supplies in wet years and returning the water in dry years. As part of this
dry-year return, Semitropic can leave its SWP water in the Aqueduct for delivery to a banking
partner and increase its groundwater production for its farmers. Semitropic constructed facilities
so that groundwater can be pumped into a Semitropic canal and, through reverse pumping plants,
be delivered to the California Aqueduct. Semitropic currently has six banking partners: the
Metropolitan Water District of Southern California (Metropolitan), Santa Clara Valley Water
District, Alameda County Water District, Alameda County Flood Control and Water
Conservation District Zone 7, Vidler Water Company, and The Newhall Land and Farming
Company. The total amount of storage under contract is approximately 1 million af.

In 2002, CLWA stored an available portion of its Table A Amount (24,000 af) in an account in
Semitropic’s program.5 In 2004, 32,522 af of available 2003 Table A Amount water was stored
in a second Semitropic account.6 In accordance with the terms of CLWA’s storage agreements
with Semitropic, 90 percent of the banked amount, or a total of 50,870 af, is recoverable through
2013 to meet CLWA water demands when needed. Each account has a term of ten years for the

5 CLWA’s approval of this project and of its negative declaration was challenged under the California Environmental Quality
Act (“CEQA”) in the Ventura County Superior Court (i.e., California Water Network v. Castaic Lake Water Agency [Ventura
County Superior Court Case No. CIV 215327]). Finding that CLWA’s approval of this project and of its negative declaration did
not violate CEQA, the trial entered judgment in favor of CLWA. Petitioners have, however, filed an appeal with the California
Court of Appeal, Second Appellate District, Division 6 Court of Appeal Case No. B177978.
6 No legal challenge was made to CLWA’s approval of this project or to the negative declaration for this project.
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water to be withdrawn and delivered to CLWA.7 Current operational planning includes use of the
water stored in Semitropic for dry-year supply. Accordingly, it is reflected in the available
supplies delineated in this section, and it is also reflected in contributing to short-term (prior to
2013) reliability in Chapter 6.

3.4.2.2 Rosedale-Rio Bravo Water Storage District Water Banking

Also located in Kern County, immediately adjacent to the Kern Water Bank, Rosedale-Rio
Bravo Water Storage District has completed environmental documentation for a Water Banking
and Exchange Program. The initial offering from the program is storage and pumpback capacity
of 20,000 afy, with up to 100,000 af of storage capacity. This banking program would meet the
total pumpback and exceed the total storage capacity in 2010 recommended in the
implementation schedule provided in the 2003 Draft Water Supply Reliability Report. This
program is available for subscription and, in 2004, CLWA signed an MOU with Rosedale-Rio
Bravo to begin preliminary non-binding negotiations on the possible terms for participation in
the program. Such terms would define a project that would then be subject to subsequent
environmental analysis. In April 2005, CLWA and Rosedale-Rio Bravo executed a deposit
agreement for the exclusive right to negotiate, and CLWA approved an EIR in October 2005.
This project is a water management program to improve the reliability of CLWA’s existing dry-
year supplies; it is not, and should not be considered, an annual supply that could support
growth. CLWA anticipates that, upon completion of CEQA documentation, this program will be
operational by 2006.

3.4.2.3 Other Opportunities

The Draft Water Supply Reliability Plan recommends water banking storage and pumpback
capacity both north and south of CLWA’s service area, the latter of which would provide an
emergency supply in case of catastrophic outage along the California Aqueduct. With short-term
storage now existing in the Semitropic program and negotiations underway with Rosedale-Rio
Bravo, CLWA is assessing southern water banking opportunities. These include potential
programs with the Chino Basin Watermaster (with whom CLWA signed an MOU in 2003),
Calleguas Municipal Water District, and San Gorgonio Pass Water Agency.

Groundwater banking and conjunctive-use programs enhance the reliability of both the existing
and future supplies. Table 3-12 summarizes CLWA’s future reliability enhancement programs.

Rosedale-Rio Bravo Water Banking Program 2006 0 20,000 20,000
Additional Planned Banking Programs 2014 0 20,000 20,000
Notes:

(1) Supplies shown are maximum withdrawal capacity for each of four consecutive dry years.

Average/
Normal Year

Single
Dry Year

Table 3-12

Project Name
Year

Available
Multiple

Dry Years (1)

Proposed Quantities (af)

Future Reliability Enhancement Programs

7 Thereafter, the remaining amount of project water is forfeited from the account.
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3.5 PLANNED WATER SUPPLY PROJECTS AND PROGRAMS

The 2003 Draft Water Supply Reliability Plan also discusses the potential for acquiring
additional water supplies to meet future demands (the plan refers to these as “water transfer
opportunities”). Table 3-13 summarizes CLWA’s transfer and exchange opportunities.

Transfer/
Exchange

Year
Available

Short/Long
Term

Proposed
Quantity (afy)

Buena Vista-Rosedale (1) Transfer 2006 Long Term 11,000
Notes:

(1) CLWA is in the process of acquiring this supply, primarily to meet the potential demands of future annexations to

the CLWA service area. This acquisition is consistent with CLWA’s annexation policy under which it will not approve

potential annexations unless additional water supplies are acquired. Currently proposed annexations have a demand

for about 4,000 afy of this supply which, if approved, would leave the remaining 7,000 afy available for potential

future annexations. Unless and until any such annexations are actually approved, this supply will be available to

meet demands within the existing CLWA service area.

Transfer and Exchange Opportunities

Source Transfer Agency

Table 3-13

Buena Vista Water Storage District/Rosedale-Rio Bravo Water Storage District Water
Storage and Recovery Program

These two districts, both located in Kern County, have joined together to develop a program that
provides both a firm water supply and a water banking component. Both districts are member
agencies of the Kern County Water Agency (KCWA), an SWP contractor, and both districts
have contracts with KCWA for SWP Table A Amounts. Environmental documentation has been
completed for this program, which envisions a single partner purchasing a firm annual water
supply, which can then be banked in years when it is not needed for withdrawal and delivery in
later years. The supply is based on existing long-standing Kern River water rights, which would
be delivered by exchange of SWP Table A Amount. In 2004, CLWA signed an MOU with both
districts to begin preliminary non-binding negotiations on the possible terms for participation in
the program. Such terms would define a project subject to subsequent environmental analysis.
The initial offering from the program is up to 11,000 afy of firm supply. In December 2004,
CLWA, Buena Vista, and Rosedale-Rio Bravo executed a deposit agreement for the exclusive
right to negotiate, and CLWA started preparing an EIR. CLWA anticipates that, upon completion
of CEQA documentation, this program will be operational during 2006.

3.6 DEVELOPMENT OF DESALINATION

The California UWMP Act requires a discussion of potential opportunities for use of desalinated
water (Water Code Section 10631[i]). CLWA has explored such opportunities, and they are
described in the following section, including opportunities for desalination of brackish water,
groundwater, and seawater. However, at this time, none of these opportunities is practical or
economically feasible for CLWA, and CLWA has no current plans to pursue them. Therefore,
desalinated supplies are not included in the supply summaries in this Plan (e.g., Tables 3-1, 6-2,
6-3, and 6-4).
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3.6.1 Opportunities for Brackish Water and/or Groundwater Desalination

As discussed in Chapter 5, the two sources of groundwater in the Valley are water drawn from
the Alluvial Aquifer and from the Saugus Formation. Neither of these supplies can be considered
brackish in nature, and desalination is not required.

However, CLWA and the retail water purveyors could team up with other SWP contractors and
provide financial assistance in construction of other regional groundwater desalination facilities
in exchange for SWP supplies. The desalinated water would be supplied to users in communities
near the desalination plant, and a similar amount of SWP supplies would be exchanged and
allocated to CLWA from the SWP contractor. A list summarizing the groundwater desalination
plans of other SWP contractors is not available; however, CLWA would begin this planning
effort should the need arise.

In addition, should an opportunity emerge with a local agency other than an SWP contractor, an
exchange of SWP deliveries would most likely involve a third party, such as Metropolitan. Most
local groundwater desalination facilities would be projects implemented by retailers of SWP
contractors and, if an exchange program was implemented, would involve coordination and
wheeling of water through the contractor’s facilities to CLWA.

3.6.2 Opportunities for Seawater Desalination

Because the Valley is not in a coastal area, it is neither practical nor economically feasible for
CLWA and its purveyors to implement a seawater desalination program. However, similar to the
brackish water and groundwater desalination opportunities described above, CLWA and the
purveyors could provide financial assistance to other SWP contractors in the construction of their
seawater desalination facilities in exchange for SWP supplies.

CLWA and the purveyors have been following the existing and proposed seawater desalination
projects along California’s coast. In March 2004, the California Coastal Commission released the
“Seawater Desalination and the California Coastal Act.” This Act provides a summary and status
of the existing and proposed seawater desalination plants along California’s coast. Tables 3-14 
and 3-15 provide a summary of several of California’s existing and proposed municipal/domestic
seawater desalination facilities, respectively.

As shown in the tables, most of the existing and proposed seawater desalination facilities
are/would be operated by agencies that are not SWP contractors. However, in these cases as
described above, an exchange for SWP deliveries would most likely involve a third party (SWP
contractor), the local water agency (retailer), and CLWA.
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Table 3-14 
Existing Seawater Desalination Facilities Along the California Coast(1)

Operator/Location Maximum Capacity
(gpd/afy[2]) Status

City of Morro Bay 830,000/930 Intermittent Use

City of Santa Barbara N/A Inactive

Marina Coast Water District 300,000/335 Active
Notes:
(1) Reference “Seawater Desalination and the California Coastal Act,” California Coastal Commission, March 2004.
(2) gpd = gallons per day; afy = acre-feet per year

Although not listed in Table 3-15, the Bay Area Regional Desalination Partnership, made up of
four agencies collaborating on a Regional Desalination Project in the San Francisco Bay Area, is
working to develop desalination as a water supply for the region. This partnership, comprised of
San Francisco Public Utilities Commission, Santa Clara Valley Water District, East Bay
Municipal Utilities District, and Contra Costa Water District, is in the process of planning
regional seawater/brackish water desalination facilities. This regional desalination project is an
example of the type of project that CLWA could participate in on an exchange basis.

Table 3-15 
Proposed Seawater Desalination Facilities Along the California Coast(1)

Operator/Location Maximum Capacity
(gpd/afy[2]) Status

Cambria Community Services District 500,000/560 Planning
City of Santa Cruz 2,500,000/2,800 Planning
Marina Coast Water District/Fort Ord 2,680,000/3,000 Planning
Long Beach 10,000,000/11,000 Planning
Los Angeles Dept. of Water & Power 10,000,000/11,000 Planning
Monterey Peninsula Water Mgmt. District/Sand City 7,500,000/8,400 Planning
Cal-Am/Moss Landing Power Plant 9,000,000/10,000 Planning
Municipal Water District of Orange County/Dana
Point

27,000,000/30,000 Planning

Poseidon Resources/Huntington Beach 50,000,000/55,000 Draft EIR
Complete

San Diego County Water Authority/San Onofre TBD Planning
San Diego County Water Authority/South County 50,000,000/55,000 Planning
San Diego County Water
authority/Poseidon/Carlsbad

50,000,000/55,000 Planning

West Basin Municipal Water District 20,000,000/22,000 Planning
Notes:
(1) Reference “Seawater Desalination and the California Coastal Act,” California Coastal Commission, March 2004.
(2) gpd = gallons per day; afy = acre-feet per year
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Chapter 4.0
RECYCLED WATER

4.1 OVERVIEW

This section of the Plan describes the existing and future recycled water opportunities available
to the CLWA service area. The description includes estimates of potential supply and demand
for 2005 to 2030 in five year increments, as well as CLWA’s proposed incentives and
optimization plan.

4.2 RECYCLED WATER MASTER PLAN

The four retail water purveyors provide water to M&I customers. In normal years, approximately
60 percent of the M&I demand within CLWA’s service area is met with imported water.
However, the reliability of the imported SWP supply is variable (due to its dependence on
current year hydrology in northern California and prior year storage in SWP reservoirs). When
sufficient imported water is not available, the balance is met with local groundwater provided by
the purveyors.

It is anticipated that water demands will continue to increase. Accordingly, additional reliable
sources of water are necessary to meet projected water demands. CLWA recognizes that recycled
water is an important and reliable source of additional water. Recycled water would enhance
reliability in that it would provide an additional source of supply and allow for more effective
utilization of CLWA’s water supplies. A Draft Reclaimed Water System Master Plan for the
CLWA service area was completed in 1993, and a Draft Recycled Water Master Plan update was
completed in 2002. Table 4-1 provides a list of the agencies that participated in the Recycled
Water Master Plan update.

Table 4-1 
Participating Agencies

Participating Agencies Role in Plan Development

Castaic Lake Water Agency Wholesale water provider
Newhall County Water District Retail water purveyor
Santa Clarita Water Division Retail water purveyor
Valencia Water Company Retail water purveyor
Los Angeles County Waterworks District 36 Retail water purveyor
Los Angeles County Sanitation District 26 Recycled water supplier
Los Angeles County Sanitation District 32 Recycled water supplier
Berry Petroleum Potential recycled water supplier

The Sanitation Districts of Los Angeles County (LACSD) own and operate two water
reclamation plants (WRPs): Saugus WRP and Valencia WRP, within the CLWA service area.
The water is treated to tertiary levels and discharged to the Santa Clara River. The Newhall
Ranch development is also planning to construct a water recycling facility, and non-potable
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water from this source may be incorporated into the CLWA’s recycled water system.
Additionally, Berry Petroleum has expressed interest in treating oilfield produced water from the
Placerita Oilfield for sale to CLWA for non-potable uses. Oilfield produced water is a by-
product of petroleum extraction, however, and would only be available on a short-term basis. By
utilizing the effluent from the WRPs and oilfield produced water for irrigation and other non-
potable purposes, CLWA can more efficiently allocate its potable water and increase the overall
reliability of water supplies in the Valley.

4.3 POTENTIAL SOURCES OF RECYCLED WASTEWATER

LACSD provides wastewater collection, treatment, and disposal services to residents of two
sanitation districts in the Valley: District Nos. 26 and 32, which serve the eastern and western
portions of the Valley, respectively. The majority of the two districts’ service areas lies within
the City of Santa Clarita.

4.3.1 Existing and Planned Wastewater Treatment Facilities

4.3.1.1 Existing Facilities

LACSD’s Saugus and Valencia WRPs operated independently until 1980, at which time the two
plants were linked by a bypass interceptor. The interceptor was installed to transfer a portion of
flows received at the Saugus WRP to the Valencia WRP. In order to improve operating
efficiencies and because a shortage of space at the Saugus WRP limits future expansion of
wastewater facilities in District No. 26, a joint powers agreement was enacted in 1984, creating
the Santa Clarita Valley Joint Sewerage System. Through use of wastewater and sludge
connecting lines, future expansions of treatment works, including sludge handling and disposal
operations, will be provided at the larger Valencia WRP.

The primary sources of wastewater to the Saugus and Valencia WRPs are domestic. Both plants
are tertiary treatment facilities and produce high quality effluent. Historically, the effluent from
the two WRPs has been discharged to the Santa Clara River. The Saugus WRP effluent outfall is
located approximately 400 feet downstream (west) of Bouquet Canyon Road. Effluent from the
Valencia WRP is discharged to the Santa Clara River at a point approximately 2,000 feet
downstream (west) of The Old Road Bridge.

Together, the Valencia and Saugus WRPs have a design capacity of 28.1 million gallons per day
(mgd). In fiscal year 2002-2003 (FY 02/03), they produced an average of 18.33 mgd, none of
which was used for recycled water purposes.

Located within District No. 26, the Saugus WRP, completed in 1962, is southeast of the
intersection of Bouquet Canyon Road and Soledad Canyon Road. Two subsequent expansions
and flow equalization facilities brought its current design capacity to 6.5 mgd. The treatment
process was brought up to a tertiary level with the addition of dual-media pressure filters in
1987. However, no future expansions are possible due to space limitations at the site. In FY
02/03, the Saugus WRP produced an average effluent flow of 5.28 mgd (5,914 afy). Use of
recycled water from this facility is permitted under Regional Water Quality Control Board
(RWQCB) Order No. 87-49; however, LACSD staff has expressed concern about diverting these
discharges due to potential impacts to downstream habitat. Until more detailed habitat
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investigations are conducted, it is assumed that only recycled water from the Valencia WRP will
be used.

The Valencia WRP is located within District No. 32 and is on The Old Road near Magic
Mountain Amusement Park. The Valencia WRP was completed in 1967. The existing capacity
is 21.6 mgd following three subsequent expansions: construction of a 4.4 million gallon flow
equalization tank in February 1995, the Stage 4 expansion completed in June 1996, and the Joint
Sewerage System Phase I expansion of 9 mgd in 2002. In FY 02/03, the Valencia WRP
produced an average effluent flow of 13.05 mgd (14,628 afy). Use of recycled water from the
Valencia WRP is permitted under RWQCB Order No. 87-48. On July 24, 1996, CLWA
executed an agreement with LACSD to purchase up to 1,700 afy of recycled water from the
Valencia WRP. In 2002, CLWA constructed the facilities to utilize this supply and initiated
deliveries in 2003 to the Westridge Golf Course.

Recycled water from Valencia WRP has been used in the past by the City of Santa Clarita for
landscape irrigation and by Pacific Pipeline and Oberg Construction for construction
applications, delivered via tanker truck. In April 2000, a contract was signed with TransCoast
Financial for use of up to 20,000 gallons per day (gpd) for dust control at a nearby composting
facility. When recycled water is requested, it is transported via tanker truck.

4.3.2 Planned Improvements and Expansions

To accommodate anticipated growth in the Valley and to ensure compliance with discharge
requirements from the RWQCB, LACSD has begun an expansion of the Valencia WRP as part
of the 2015 Joint Sewerage System Facilities Plan. The ultimate capacity of the WRP is planned
to be 27.6 mgd. The Phase I expansion (9 mgd increase) was completed in 2002. Phase 2 is
expected to be completed in 2010 and involves an additional 6 mgd increase. No expansion is
planned at the Saugus WRP. Thus, the ultimate total capacity for both WRPs is 34.1 mgd
(38,200 afy). Table 4-2 provides the projected wastewater flow for the combined Valencia and
Saugus WRP planning area.

Table 4-2 
Wastewater Collection and Capacity

Capacity (af)
Type of Wastewater

2002 2005 2010 2015 2020 2025 2030

Wastewater Collected and
Treated in Service Area 20,542 31,500 38,200 38,200 38,200 38,200 38,200

Quantity that Meets Recycled
Water Standard 20,542 31,500 38,200 38,200 38,200 38,200 38,200

Note:
(1) Information collected from LACSD and Draft 2002 Recycled Water Master Plan.

4.3.3 Water Rights

The ability of CLWA to use recycled water is constrained by its rights to use the water available.
While there are few regulatory limitations on the use of oilfield produced water, the use of
wastewater effluent is limited by various state water laws, codes, and court decisions. These
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regulatory limitations are described in greater detail in the 2002 Draft Recycled Water Master
Plan.

CLWA has been approved to use 1,700 afy, but the ultimate recycled water use is governed by
the availability of native versus foreign water as shown in Table 4-3. According to the Water
Code Section 1211, downstream water rights holders are protected if the source of return flow is
“native water.” Native water is water that under natural conditions would contribute to a given
stream or other body of water (i.e., surface water or percolating groundwater). Thus, if the
source of water is “foreign” (e.g., imported or SWP water), downstream water rights holders are
not protected under the code. Groundwater extracted from and used in the Valley and then
discharged to the Santa Clara River as wastewater effluent may be considered a “native water” to
the river; whereas, SWP water imported into and used in the Valley and then discharged to the
Santa Clara River as wastewater effluent may be considered a “foreign water.” Furthermore,
while existing discharges may have a permanent public use (i.e., habitat), only the “foreign
water” percentage within the effluent flows can be diverted for recycling purposes.

In 2005, the Valley’s potable water supply is projected to consist of approximately 36 percent
groundwater (native water) and 64 percent imported water (foreign water). Projected potable
water demand for the year 2030 is approximately 112,500 af, 65 percent derived from foreign
water and 35 percent derived from native sources. The projected recycled water component
would consist of approximately 65 percent (72,800 af foreign / 112,500 total) of projected
wastewater generation. Therefore, CLWA’s future recycled water system is limited to the
foreign water portion of wastewater. This volume is determined by multiplying the percentage
of foreign water by the wastewater flow. As shown in Table 4-3, the future foreign water portion
of wastewater is 24,830 afy (65 percent times 38,200 afy). It is important to note that these
percentages are of potable water demand (i.e., they do not include the use of recycled water in
the calculation) and as such are not percentages of total water demand. Although the foreign
water percentage of potable water demand only increases by one percent from 2005 to 2030,
actual use of foreign water increases by approximately 58 percent.

Table 4-3 
Use of Native Water vs. Foreign Water

Native
Water

Demand
(afy)

Foreign
Water

Demand
(afy)(1)

Recycled
Water

Demand
(afy)

Potable
Water

Demand
Total
(afy)

Wastewater
Flow(2)

(afy)

Foreign
Water

Percentage
of Potable

Water
Demand

Foreign
Water

Portion of
Wastewater

(afy)

Projected
(2005)

25,500 46,100 800 71,600 31,500 64% 20,100

Future
(2030)

39,700 72,800 17,391 112,500 38,200 65% 24,830

Note:
(1) Foreign water includes SWP water, water transfers, and desalination.
(2) From Table 4-2.
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In order to maintain native water rights, and assuming the ultimate capacities and recycled water
demand (as discussed in Section 4.3), the existing and planned methods of wastewater effluent
discharge and use are as summarized in Table 4-4.

Table 4-4 
Disposal of Wastewater (non-recycled)

Wastewater Discharge and Use (af)Method of
Disposal

Treatment
Level 2005 2010 2015 2020 2025 2030

Discharge to
Santa Clara River

Disinfected,
tertiary

30,700 36,600 34,900 30,200 25,500 20,800

Recycled Water
Users

Disinfected
Tertiary

800 1,600 3,300 8,000 12,700 17,400

Total 31,500 38,200 38,200 38,200 38,200 38,200

4.3.4 Other Potential Sources of Recycled Water

4.3.4.1 Newhall Ranch Water Reclamation Plant

A third Valley reclamation plant is proposed as part of the Newhall Ranch project. This
proposed facility would be located near the western edge of the development project along the
south side of State Route 126. The plant will be constructed in stages, with an ultimate capacity
of 7.7 mgd. Effluent from the proposed water reclamation plant would be used to meet non-
potable water demand within the development area. According to the Newhall Ranch Draft
Additional Analyses, this plant is projected to produce 5,344 afy on average. During the dry
months, all of the recycled water would be used for non-potable uses within Newhall Ranch,
supplemented by additional recycled water from CLWA. During the wet winter months when
demands are low, the Newhall Ranch WRP would on average have approximately 286 afy
excess recycled water. In order for the WRP to be non-discharging (i.e., have production equal
demand), this recycled water would be transferred into CLWA’s recycled water system for use
and/or storage. Any excess demand would need a National Pollutant Discharge Elimination
System (NPDES) permit prior to discharge. NPDES permits could place stricter regulatory
limitation on the effluent, which may increase treatment costs. Furthermore, the discharge could
be subject to additional environmental review prior to approval.

4.3.4.2 Oilfield Produced Water

Oilfield produced water is a by-product of oil production generated when oil is extracted from
the oil reservoir. It is generally of poor quality and unsuitable for potable, industrial, or
irrigation use without treatment. Because of the poor water quality, reinjection has often been the
most cost-effective disposal option.

Treatment processes can produce potable quality water; yet, because of the poor initial water
quality and the organic constituents, it is often more appropriate for treated oilfield produced
water to be used for irrigation or industrial purposes to offset potable water demand. Pilot
studies performed at the Placerita Oilfield have indicated that, even with reverse osmosis (RO)
treatment, some organic compounds such as naphthalene, 2-butanone, and ethylbenzene, can be
detected in the RO effluent.
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The economics of oil production are market-driven and are different from those of drinking
water supplies. As oil prices rise or drop, oilfields go into and out of production depending on
the costs of production. Also, oilfields are eventually depleted of supply and abandoned.
Therefore, while oilfield produced water should be considered as long-term, it is not a
completely firm supply and is not permanent.

Studies of the potential reuse of treated oilfield produced water from the Placerita Oilfield have
indicated that approximately 44,000 barrels per day (1.8 mgd) of treated oilfield produced water
may be available. For irrigation reuse, the produced water would need to be cooled and treated
to remove hardness, silica, total dissolved solids (TDS), boron, ammonia, and total organic
carbon (TOC).

4.3.5 Summary of Available Source Water Flows

As discussed previously, the non-potable water system has four potential sources of water. The
flows projected to be available are shown in Table 4-5. For planning purposes, only recycled
water from LACSD is considered available to meet the projected recycled water demands due to
the level of evaluation still needed on the alternative sources.

Table 4-5 
Summary of Available Source Water Flows

Source
Current Capacity

(mgd)
Projected Capacity

(mgd)

Projected to be
Available for Non-

Potable Use
(afy)

LACSD Total 28.1 34.1 19,995
Valencia WRP 21.6 27.6 19,995
Saugus WRP 6.5 6.5 0

Oilfield Produced Water 0 1.8 1,980
Newhall Ranch WRP 0 7.7 5,344
Total 27,319

4.4 RECYCLED WATER DEMAND

In this section, current recycled water use is discussed, and potential recycled water users within
CLWA’s service area are identified as determined from the 2002 Draft Recycled Water Master
Plan. For each potential user, estimates are provided for annual demand, peak monthly demand,
peak daily demand, and the hourly distribution of water demand during peak months. The
requirements for potential users to convert their existing water potable systems to recycled water
are also discussed.

4.4.1 Current Use

Currently, Recycled water is served to landscape irrigation customers, including the Westridge
Golf Course. Table 4-6 provides a summary of existing recycled water use.
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Table 4-6 
Actual Recycled Water Uses

Type of Use Treatment Level Actual 2004 Use (af)

Landscape Disinfected tertiary 448
Total 448

4.4.2 Potential Users

Potential recycled water users were identified through a number of sources including:

� 1993 Recycled Water Master Plan

� Water consumption records for LACWD No. 36, NCWD, SCWD, and VWC

� Land use maps

� General Plans and Specific Plans for the City of Santa Clarita and County of Los Angeles

� Discussions with City, County, water purveyor, and land developer staff

� “Windshield” survey of CLWA service area

� Draft 2002 Recycled Water Master Plan

In order to be considered as a potential recycled water user, the user had to be located within
CLWA’s service area and have a potential non-potable water demand of at least 4 afy. A total
potential demand for existing and future recycled water users is 34,500 afy as identified in the
Draft 2002 Recycled Water Master Plan for 2015. As this volume is already greater than the
anticipated source of recycled water supply, additional future recycled users were not identified
at this time. However, CLWA may reevaluate the list of recycled users after 2015 to consider
future users not included in the Draft Master Plan. Table 4-7 provides a summary of the
demands by user type.

Table 4-7 
Potential Recycled Water Uses

Potential Use (af)
Type of Use Treatment

Level 2010 2015 2020 2025 2030

Landscape Disinfected tertiary 34,500 34,500 34,500 34,500 34,500
Total 34,500 34,500 34,500 34,500 34,500

The initial list of potential recycled water users was reduced by evaluating the potential users
that would be most expensive to serve until potential uses were approximately 17,000 afy. The
unit cost to serve each user was calculated using the capital costs for pipelines, reservoirs, and
pump stations as well as operational costs for pumping. The areas retained for recycled water
service have costs per af ranging from $120 to $5,000. Areas eliminated from service had costs
as high as $13,000/af. However, only two of the proposed phases in the Draft Master Plan had
costs above $1,000 per af. The resulting proposed recycled water service area encompasses a
large portion of CLWA’s western service area.
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4.4.3 Potential Recycled Water Demand

Potential annual recycled water demands were estimated from historical water use records for
existing users and the proposed irrigated area and expected water use per acre for future users.
Demands for recycled water are seasonal, with the highest demands occurring during the hot, dry
summer months when irrigation requirements are greatest.

The total potential annual recycled water demand that is cost effective to serve is approximately
17,400 afy. Implementation of the recycled water system is expected to occur over the next 25
years. Table 4-8 summarizes the projected future use by user type.

Table 4-8 
Projected Potential Future Use of Recycled Water in Service Area

Projected Use (af)
Type of Use

2010 2015 2020 2025 2030

Landscape 1,600 3,300 8,000 12,700 17,400
Total 1,600 3,300 8,000 12,700 17,400

4.4.4 Recycled Water Comparison

CLWA’s 2000 UWMP projected a total recycled water demand of 19,612 afy by the year 2010.
Although it did not specifically state a projected 2005 demand, CLWA had approval for
1,700 afy of recycled water use and was in the process of constructing the necessary facilities to
deliver this amount at the time the 2000 UWMP was written. Approximately 448 afy was served
in 2004 to landscape irrigation customers, including the Westridge Golf Course. Current
demand is lower than originally predicted due to delays in the necessary environmental
documentation and funding availability to expand the recycled water distribution system. Table
4-9 provides a comparison of the 2000 projected demand versus the actual 2004 demand.

Table 4-9 
Recycled Water Uses - 2000 Projection Compared with 2004 Actual

User Type 2000 Projection for 2005 (af) 2004 Actual Use (af)

Landscape 1,700 448
Total 1,700 448

4.5 METHODS TO ENCOURAGE RECYCLED WATER USE

In order to provide an incentive to recycled water users, it was recommended in the Draft 2002
Recycled Water Master Plan that the CLWA issue a monthly rebate directly to each recycled
water user. However, CLWA is currently considering utilizing a two-fold approach to encourage
recycled water use. CLWA plans on making recycled water available at a reduced rate and to
work with the City of Santa Clarita and Los Angeles County to adopt a Recycled Water
Ordinance, mandating recycled use for certain applications. A Draft Ordinance is currently
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being developed and is anticipated to be ready for review in late 2005. The recycled water
incentives are summarized in Table 4-10.

Table 4-10
Methods To Encourage Recycled Water Use

Use Projected to Result From This Action (1) (af)
Actions

2010 2015 2020 2025 2030

Reduced Rate/Recycled
Water Ordinance

800 1,600 3,980 6,340 8,700

Total 800 1,600 3,980 6,340 8,700
Note:
(1) Estimated as the projected use due to future customers and assuming future customer use is half of projected recycled water
demand for the given years.

CLWA may consider providing financial assistance to retail water providers to offset the costs of
extending the recycled water conveyance system or to existing customers to cover a portion of or
all of the costs to convert their potable water system to receive recycled water.

4.6 OPTIMIZATION PLAN

Production from the WRPs is not anticipated to be adequate to meet the total demands of the
system. However, as potable water demands increase and, consequently, recycled water
production increases, the water available to meet system demands would also increase.
Therefore, it is recommended that construction of the recycled water system be phased to utilize
the increases in plant production.

Oilfield produced water would also not be available immediately, nor would it be available as a
permanent source of supply. Instead, this alternative water source would be used as an interim
supply when the field is in operation and inadequate recycled water is available from Valencia
WRP. Oilfield produced water is anticipated to be available as a long-term supply, available for
approximately the next 20 years. The phasing considers when this water source would be
available. A detailed discussion of the recommended phasing plan is provided in the Draft
Master Plan.

Phasing implementation of the recycled water system is recommended for the following reasons:

� A number of the potential recycled water users are future users that do not yet need recycled
water.

� The current flow of the Valencia WRP is not adequate to meet the total demands of the
recycled water users.

� Capital requirements would be spread over CLWA’s current planning period through 2030.

� Oilfield produced water is not immediately (nor permanently) available.

� Demand is increasing due to development of Newhall Ranch
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The recycled water system is divided into implementation phases based primarily on service
zone boundaries.

In general, the following factors were considered in developing a phasing plan:

� Ease or willingness of customers to connect to recycled water

� Retrofit costs

� Regulatory requirements

� Community impacts and development requirements

� Water utility involvement/cooperation

� Funding availability

� Reliability and operational costs considerations

� System flexibility

The implementation phases are prioritized based on the status of the users (existing or future),
the anticipated construction schedule of future users, and the proximity of the users to the non-
potable water source (e.g., Valencia WRP, Placerita Oilfield).
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Chapter 5.0
WATER QUALITY

5.1 OVERVIEW

The quality of any natural water is dynamic in nature. This is true for the SWP and the local
groundwater of the Basin. During periods of intense rainfall or snowmelt, routes of surface
water movement are changed; new constituents are mobilized and enter the water while other
constituents are diluted or eliminated. The quality of water changes over the course of a year.
These same basic principles apply to groundwater. Depending on water depth, groundwater will
pass through different layers of rock and sediment and leach different materials from those strata.
Water depth is a function of local rainfall and snowmelt. During periods of drought, the mineral
content of groundwater increases. Water quality is not a static feature of water, and these
dynamic variables must be recognized.

Water quality regulations also change. This is the result of the discovery of new contaminants,
changing understanding of the health effects of previously known as well as new contaminants,
development of new analytical technology, and the introduction of new treatment technology.
All water purveyors are subject to drinking water standards set by the Federal Environmental
Protection Agency (EPA) and the California Department of Health Services (DHS).
Additionally, investor-owned water utilities, such as VWC, are also subject to water quality
regulation by the PUC. CLWA provides surface water from the SWP while local retail water
purveyors combine local groundwater with treated SWP water from CLWA for delivery to their
customers. (LACWWD #36 is an exception and during most years receives water from SWP.)
An annual Consumer Confidence Report (CCR) is provided to all Valley residents who receive
water from CLWA and one of the four retail water purveyors. That report includes detailed
information about the results of quality testing of the water supplied during the preceding year
(CCR, 2005).

The quality of water received by individual customers will vary depending on whether they
receive SWP water, groundwater, or a blend. Some will receive only SWP water at all times,
while others will receive only groundwater. Others may receive water from one well at one time,
water from another well at a different time, different blends of well and SWP water at other
times, and only SWP water at yet other times. These times may vary over the course of a day, a
week, or a year.

This section provides a general description of the water quality of both imported water and
groundwater supplies. A discussion of potential water quality impacts on the reliability of these
supplies is also provided.

5.2 IMPORTED WATER QUALITY

CLWA provides SWP water to the Valley. The source of SWP water is rain and snow of the
Sierra Nevada, Cascade, and Coastal mountain ranges. This water travels to the Delta through a
series of rivers and various SWP structures. There it is pumped into a series of canals and
reservoirs, which provides water to urban and agricultural users throughout the San Francisco
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Bay Area and central and southern California. The most southern reservoir on the West Branch
of the SWP California Aqueduct is Castaic Lake. CLWA receives water from Castaic Lake and
distributes it to the purveyors following treatment.

Perhaps the most important difference in quality between surface water and groundwater is the
presence of microbes in surface water. Surface water is exposed to a variety of microbial
contaminants while groundwater in general is not. As a result, there are considerably more water
quality regulations for surface water providers. CLWA has two surface water treatment plants,
the Rio Vista Water Treatment Plant and the Earl Schmidt Water Filtration Plant, whose function
is to ensure the safety of the water by eliminating microbial contaminants. Both of these plants
have a multi-barrier strategy. The first barrier is the application of ozone, a powerful
disinfectant, which has the ability to kill a broad range of microbes. The second barrier is the
addition of chemicals to remove particles from the water, which can hide and protect microbes.
Removing particles improves the anti-microbial action of the disinfectants. The water is then
passed through two sets of filters, and chloramines are then added to the water. Chloramines are
similar to chlorine and prevent the growth of bacteria in the distribution system, which delivers
water from the treatment plants to the retail water purveyors.

An important property of SWP water is the chemical make up caused by its passage through the
Delta. The Delta is basically a very large marsh (or estuary) with large masses of plants and peat
soils. These contribute organic materials (TOC) to the water. Salt water can also move into the
Delta from San Francisco Bay and the Pacific Ocean. This brings in salts, notably bromide and
chloride. None of these chemicals are harmful in and of themselves; however, when bromide
and TOC react with disinfectants such as ozone, chlorine, or chloramines, a reaction occurs
forming substances known as disinfection by-products (DBPs). A variety of health-based
concerns are associated with DBPs (CCR, 2005).

Another important property of SWP water is the mineral content. SWP water is generally low in
dissolved minerals, such as calcium, magnesium, sodium, potassium, iron, manganese, nitrate,
and sulfate. Most of these minerals do not have health based concerns, but “hard” water (water
high in calcium, magnesium, and iron) can cause a number of problems for consumers, such as
the formation of white crusts in plumbing fixtures, water spots, damage to water heaters, and
excess use of soaps. Nitrate is the main exception, as it has significant health effects for infants;
however, the nitrate content of SWP water is very low. Also of significance is the chloride
content. Although not a human health risk, chloride can have a negative impact on agricultural
activities and regulatory compliance for local sanitation agencies. The chloride content of SWP
water varies widely from well over 100 milligrams per liter (mg/L) to below 40 mg/L, depending
on Delta conditions.

All surface waters can have taste and odor problems caused by the growth of algae in reservoirs,
such as Castaic Lake. Under certain conditions, algae can grow in large mats, which then die,
releasing foul smelling chemicals. Although harmless, the taste and odor causing chemicals can
generally be very unpleasant for consumers.
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5.3 GROUNDWATER QUALITY

The Basin has two sources of groundwater. Most local wells draw water from the Alluvial
Aquifer. A smaller portion of the Valley’s water supply is drawn from the Saugus Formation, a
much deeper aquifer than the Alluvial Aquifer. The quality components of these aquifers differ
with changing rainfall conditions. The two aquifers’ water quality changes at different rates and
much more slowly than surface water.

Local groundwater generally does not have microbial water quality problems. Parasites,
bacteria, and viruses are filtered out as the water percolates through the soil, sand, and rock on its
way to the aquifer. Even so, disinfectants are added to local groundwater when it is pumped by
wells to protect public health. Local groundwater has very little TOC and generally has very low
concentrations of bromide, minimizing potential for DPB formation. Taste and odor problems
from algae are not an issue with groundwater.

The mineral content of local groundwater is very different from SWP water. The groundwater is
very “hard,” that is, it has high concentrations of calcium and magnesium (approximately 250-
600 mg/L, as developed in the CLWA et al 2005 Annual Water Quality Report). Groundwater
may also contain higher concentrations of nitrates and chlorides when compared to SWP water.
However, all groundwater meets or exceeds drinking water standards.

The following sections describe the groundwater quality of the Alluvium and Saugus Formation.

5.3.1 Groundwater Quality – Alluvium

Groundwater quality is a key factor in assessing the Alluvial Aquifer as a municipal and
agricultural water supply. 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. Based on these records of
groundwater quality, wells within the Alluvium have experienced historical fluctuations in
general mineral content, as indicated by specific conductance (or electrical conductivity [EC]),
which correlates with fluctuations of individual constituents that contribute to EC. 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. Water quality in the Alluvium 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.
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Specific conductance throughout the Alluvium is currently below the Secondary (aesthetic)
Upper Maximum Contaminant Level of 1,600 micromhos per centimeter (umhos/cm). The
presence of long-term consistent water quality patterns, although intermittently affected by wet
and dry cycles, supports the conclusion that the Alluvial aquifer is a viable ongoing water supply
source in terms of groundwater quality.

The most notable groundwater quality issue in the Alluvium is perchlorate contamination. In
2002, one Alluvial well located near the former Whittaker-Bermite facility was inactivated for
municipal water supply due to detection of perchlorate slightly below the Notification Level. In
early 2005, perchlorate was detected in a second Alluvial well, VWC’s Well Q2. In response,
VWC removed the well from active service and commissioned an analysis and report assessing
the impact of, and response to, the perchlorate contamination of that well. Sections 5.4 and 5.5
present additional information on the results of the Q2 analysis and report and VWC’s response
plan for Well Q2 to pursue permitting and installation of wellhead treatment, which resulted in
returning the well to water supply service in October 2005.

5.3.2 Groundwater Quality – Saugus Formation

Similar to the Alluvium, groundwater quality in the Saugus Formation is a key factor in
assessing that aquifer as a municipal and agricultural water supply. As with groundwater level
data, 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. As with
the Alluvium, 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 has not historically exhibited the precipitation-related fluctuations seen in the
Alluvium. Based on the historical record over the last 50 years, groundwater quality in the
Saugus has exhibited a slight overall increase in EC. More recently, several wells within the
Saugus Formation have exhibited an additional increase in EC similar to that seen in the
Alluvium. In 2004, monthly data collected by VWC for two Saugus wells shows that the overall
level of EC remained fairly stable during the year. Levels of EC in the Saugus Formation remain
below the Secondary (aesthetic) Upper Maximum Contaminant Level for EC. Groundwater
quality within the Saugus will continue to be monitored to ensure that degradation that presents
concern relative to the long-term viability of the Saugus as an agricultural or municipal water
supply does not occur.

As with the Alluvium, the most notable groundwater quality issue in the Saugus Formation is
prechlorate contamination. Perchlorate was originally detected in four Saugus wells operated by
the retail water purveyors in the eastern part of the Saugus Formation in 1997, near the former
Whittaker-Bermite facility. Since then, the four Saugus municipal supply wells have been out of
water supply service due to the presence of perchlorate. While the inactivation of those wells
does not limit the ability of the purveyors to meet water requirements, there is an ongoing effort
to restore impacted pumping capacity and contain potential perchlorate migration in the Saugus
Formation by 2006 as discussed in Sections 5.4 and 5.5.

The local retail water purveyors continue to test for perchlorate in active water supply wells near
the Whittaker-Bermite site, and there has been no additional detection of perchlorate in any other
municipal Saugus well. Details are provided below on the various aspects of ongoing
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perchlorate-related work, including investigation of the extent of contamination, development of
an interrelated program for control and extraction of perchlorate by restoring impacted capacity
(wells), treatment technology and its planned application for restoration of impacted wells,
regulatory aspects of utilizing impacted wells with treatment for domestic water supply, and the
current state of planning and implementation of perchlorate control and clean-up, including
restoration of contaminated municipal water supply as part of that control and clean-up.

5.4 AQUIFER PROTECTION

As introduced in Chapter 3, three factors affect the availability of groundwater: sufficient source
capacity (wells and pumps); sustainability of the groundwater resource to meet pumping demand
on a renewable basis; and protection of groundwater sources (wells) from known contamination,
or provisions for treatment in the event of contamination. The first two of those factors are
addressed in Chapter 3. The third factor, the impact and resolution of contamination, is being
addressed in the Valley’s two aquifers as follows.

5.4.1 Alluvium

Details of the overall perchlorate contamination issue, which has had a larger impact on the
Saugus Formation (four impacted wells with a total pumping capacity of 7,900 gpm) than on the
Alluvium (one impacted well with a total pumping capacity of 800 gpm), are discussed in
Appendix D of this Plan. As detailed in that Appendix, there has been extensive investigation of
the extent of perchlorate contamination which, in combination with the groundwater modeling
previously described, has led to the current plan for integrated control of contamination
migration and restoration of impacted pumping (well) capacity in 2006. While most of the
perchlorate contamination control and restoration plan is focused on the Saugus Formation, part
of that plan includes potential capture of contaminated groundwater in the Alluvium by pumping
of selected Saugus wells. Specific long-term resolution of perchlorate contamination in the
Alluvium, which impacted two water supply wells, is focused on a combination of wellhead
treatment at one well, the VWC’s Well Q2, and several source control methods such as on-site
pumping and treatment in the northern Alluvium (at the northerly portion of the former
Whittaker-Bermite site) and subsequent restoration of the impacted Stadium well. In the interim,
i.e., through 2006, a key challenge is protection of active Alluvial wells that could be impacted,
including what effect that might have on adequacy of Alluvial groundwater pumping capacity
and what response will be taken.

In April 2005, perchlorate was detected in VWC’s Well Q2. VWC’s response was to remove the
well from active water supply service and to rapidly seek approval for installation of wellhead
treatment and return of the well to service. As part of outlining its plan for treatment and return
of the well to service, VWC analyzed the impact of the temporary inactivation of the well on its
water supply capability; the analysis determined that VWC’s other sources are sufficient to meet
demand and that the inactivation of Well Q2 thus had no impact on VWC’s water supply
capability (LSCE, 2005). VWC proceeded through mid-2005 to gain approval for installation of
wellhead treatment (ion-exchange as described below), including environmental review, and
completed the installation of the wellhead treatment facilities in September 2005. Well Q2 was
returned to active water supply service in October 2005.
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Ongoing monitoring of all active municipal wells near the Whittaker-Bermite site has shown no
detections of perchlorate in any active Alluvial wells. However, based on a combination of
proximity to the Whittaker-Bermite site and prevailing groundwater flow directions,
complemented by findings in the ongoing on-site and off-site investigations by Whittaker-
Bermite and the Army Corps of Engineers (ACOE) (See Appendix D), there is logical concern
that perchlorate could impact nearby, downgradient Alluvial wells. As a result, provisions are in
place to respond to perchlorate contamination if it should occur. The groundwater model was
used to examine capture zones around Alluvial wells under planned operating conditions
(pumping capacities and volumes) for the time period through currently scheduled restoration of
impacted wells in 2006 (Technical Memorandum “Analysis of Near-Term Groundwater Capture
Areas for Production Wells Located Near the Whittaker-Bermite Property (Santa Clarita,
California)”, CH2M Hill, November 2004). The capture zone analysis of Alluvial wells
generally near the Whittaker-Bermite site, shown on Figure 5-1, suggests that inflow to those
wells will either be upgradient of the contamination site, or will be from the Alluvium beyond
where perchlorate is most likely to be transported, with the possible exception of the VWC’s
Pardee wellfield, which includes Wells N, N7, and N8. Although the capture zone analysis does
not show the Pardee wells to be impacted, they are considered to be at some potential risk due to
the proximity of their capture zone to the Whittaker-Bermite site.

The combined pumping capacity of VWC’s Pardee wells is 6,200 gpm, which equates to about
10,000 af of maximum annual capacity. However, in the operating plan for both normal and dry-
year Alluvial pumping, the planned use of those wells represents 2,940 afy of the total 30,000 to
40,000 afy Alluvial groundwater supply. Thus, if the wells were to become contaminated with
perchlorate, they would represent an amount of the total Alluvial supply that could be readily
replaced, on a short-term interim basis, by utilizing an equivalent amount of imported water from
CLWA or by utilizing existing capacity from other Alluvial wells (see Table 3-9 in Chapter 3.0).
However, if the Pardee wells were to become contaminated by perchlorate contamination, VWC
has made site provisions at its Pardee wellfield for installation of wellhead treatment. Such
treatment would be the same methodology as installed at its Well Q2.

In addition to the preceding, on-site investigation by Whittaker-Bermite since late 2003 has
resulted in the completion, in June 2005, of a Workplan for a Pilot Remediation Pumping
Program in the Northern Alluvium and certain on-site sub-areas east/southeast, or generally
upgradient, of the impacted Stadium well. That program basically involves the establishment of
containment, generally along the northern boundary of the Whittaker-Bermite site, upgradient of
the Stadium well, by continuous pumping of a former Whittaker-Bermite facility well, at a
continuous low capacity, complemented by pumping at several groundwater “hot spots” also
generally upgradient of the Stadium well. Due to the low conductivity nature of the aquifer
materials at the various “hot spots,” pumping for containment at those locations would be from
several wells at low pumping capacities. Extracted water would be treated at Whittaker-
Bermite’s existing on-site treatment system. Generally consistent with the Saugus restoration
concept, the Northern Alluvium pumping program would have the concurrent objectives of
preventing site-related contaminants from leaving the site and removing some contamination
from groundwater such that it can be removed in the on-site treatment process prior to discharge
of the water back to the groundwater Basin.
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5.4.2 Saugus Formation 

Details of the overall nature and extent of perchlorate contamination are discussed in Appendix 
D.  The program and schedule involves the ultimate installation of treatment facilities to both 
extract contaminated water and control migration in the aquifer, such that the impacted capacity 
is restored and perchlorate migration is controlled in 2006.   

In the interim, the question of whether existing active Saugus wells are likely to be contaminated 
by perchlorate migration prior to the installation of treatment and pumping for perchlorate 
contamination control has been evaluated by using the groundwater flow model to analyze 
capture zones of existing active wells through 2006, the scheduled period for permitting, 
installation of treatment, and restoration of impacted capacity.  For that analysis, recognizing 
current hydrologic conditions and available supplemental SWP supplies, the rate of Saugus 
pumping was conservatively projected to be in the normal range (7,500 to 15,000 afy) for the 
near-term.  The results of the capture zone analysis, illustrated on Figure 5-2, were that the two 
nearest downgradient Saugus wells, VWC’s Wells 201 and 205, would draw water from very 
localized areas around the wells and would not draw water from locations where perchlorate has 
been detected in the Saugus. As shown on the figure, the capture zone analysis projected Well 
201 would potentially draw Saugus groundwater from areas located up to 450 feet east of the 
well, but was unlikely to draw water from areas farther to the east through that time period. 
During the same time, Well 205 would potentially draw Saugus groundwater from areas as much 
as 650 feet to the east and northeast of this well.  
 
As a result, the currently active downgradient Saugus wells are expected to remain active as 
sources of water supply in accordance with the overall operating plan for the Saugus Formation, 
given the generally low planned pumping from the nearest downgradient Saugus wells in the 
operating plan through 2006, after which restored capacity and resultant aquifer hydraulic 
control are scheduled to be in place.  
 
5.5 WATER QUALITY IMPACTS ON RELIABILITY 

5.5.1 Groundwater Contamination (Perchlorate)  

The detection of perchlorate in Valley groundwater supplies has raised concerns over the 
reliability of those supplies, in particular the Saugus Formation, where four wells have been 
removed from active service as a result of perchlorate.  As discussed below and in Appendix D, 
planning for remediation of the perchlorate and restoration of the impacted well capacity is 
substantially underway. While that work is being completed, non-impacted production facilities 
can be relied upon for the quantities of water projected to be available from the Alluvial Aquifer 
and Saugus Formation during the time necessary to restore perchlorate-impacted wells.  CLWA, 
the local retail water purveyors, the California Department of Toxic Substances Control (DTSC), 
and the ACOE continue to work closely on the perchlorate contamination issue.  

The following is a summary of the status of perchlorate remediation and restoration of 
perchlorate-impacted groundwater supply.  A more detailed discussion of pertinent events related 
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to perchlorate contamination, containment, remediation, and water supply restoration is included
in Appendix D. These discussions are provided to illustrate that work toward the ultimate
remediation of the perchlorate contamination, including the reactivation of impacted
groundwater supply wells, has progressed on several integrated fronts over the last five years.

5.5.2 Perchlorate Impacted Water Purveyor Wells

As introduced above, perchlorate was detected in four Saugus Formation production wells near
the former Whittaker-Bermite site in 1997. As a result, these wells (SCWD’s Wells Saugus 1
and Saugus 2, NCWD’s Well NC-11, and VWC’s Well V-157) were removed from service. In
2002, perchlorate was detected in the SCWD Stadium well located directly adjacent to the
Whittaker-Bermite site. This Alluvial well also has been removed from service.

Since the detection of perchlorate and resultant inactivation of impacted wells, the purveyors
have been conducting regular monitoring of active wells near the Whittaker-Bermite site. In
April 2005, that monitoring detected the presence of perchlorate in VWC’s Well Q2, an Alluvial
well located immediately northwest of the confluent of Bouquet Creek and the Santa Clara
River. The location of this well is also shown on Figures 5-1 and 5-2. As a result of the detection
and confirmation of perchlorate in its Well Q2, VWC removed the well from active service and
pursued rapid permitting and installation of wellhead treatment in order to return the well to
water supply service as described in Section 5.4.1.

In January 2005, VWC permanently closed well V-157 and in September 2005 completed the
construction of new Saugus well V-206 located in an area of the Saugus Formation not impacted
by perchlorate. VWC’s V-206 is operational and replaces the pumping capacity temporarily
impacted by the detection of perchlorate at V-157. In October 2005, VWC restored the pumping
capacity of well Q2 with the start-up of wellhead treatment designed to effectively remove
perchlorate. In summary, four wells (Saugus 1 and 2, NC-11, and Stadium well) remain
temporarily offline due to perchlorate contamination.

Locations of the impacted wells, and other nearby non-impacted wells, relative to the Whittaker-
Bermite site are shown on Figures 5-1 and 5-2. 
 
5.5.3 Restoration of Perchlorate Impacted Water Supply

Since the detection of perchlorate in the four Saugus wells in 1997, CLWA and the retail water
purveyors have recognized that one element of an overall remediation program would most
likely include pumping from impacted wells, or from other wells in the immediate area, to
establish hydraulic conditions that would control the migration of contamination from further
impacting the aquifer in a downgradient (westerly) direction. Thus, CLWA and the retail water
purveyors expect that the overall perchlorate remediation program could include dedicated
pumping from some or all of the impacted wells, with appropriate treatment, such that two
objectives could be achieved. The first objective is control of subsurface flow and protection of
downgradient wells, and the second is restoration of some or all of the contaminated water
supply. Not all impacted capacity is required for control of groundwater flow. The remaining
capacity would be replaced by construction of replacement wells at non-impacted locations.
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In cooperation with state regulatory agencies and investigators working for Whittaker-Bermite,
CLWA and the local retail water purveyors developed an off-site plan that focuses on the
concepts of groundwater flow control and restored pumping capacity and is compatible with on-
site and possibly other off-site remediation activities. Specifically relating to water supply, the
plan includes the following:

� Constructing and operating a water treatment process that removes perchlorate from two
impacted wells such that the produced water can be used for municipal supply.

� Hydraulically containing the perchlorate contamination that is moving from the Whittaker-
Bermite site toward the impacted wells by pumping the wells at rates that will capture water
from all directions around them.

� Protecting the downgradient non-impacted wells through the same hydraulic containment
that results from pumping two of the impacted wells.

� Restoring the annual volumes of water pumped from the impacted wells before they were
inactivated and also restoring the wells’ total capacity to produce water in a manner
consistent with the retail water purveyors’ operating plan for groundwater supply described
above.

The current schedule for implementation of the plan to restore contaminated water supply (wells)
is illustrated on Figure 5-3. Included in the schedule is a planned extended test of the wells that
will be returned to service as part of restoring contaminated water supply and that will also be
operated to extract contaminated water and control the migration of contamination in the aquifer.
Concurrent with the testing of the wells, several specific ion exchange resins will also be tested
to evaluate their performance and longevity. The two key activities that comprise the majority of
effort required for implementation of the plan are general facilities-related work (design and
construction of well facilities, treatment equipment, pipelines, etc.) and permitting work. Both
activities are planned and scheduled concurrently, resulting in planned completion (i.e.,
restoration of all impacted capacity) in 2006. Notable recent accomplishments toward
implementation include completion of the Final Draft Interim Remedial Action Plan (RAP) in
August 2005 and completion of environmental review with the adoption of a Mitigated Negative
Declaration in September 2005.

In light of the preceding, with regard to the adequacy of groundwater as the local component of
water supply in this Plan, the impacted capacity will remain unavailable through early to mid-
2006, during which time the non-impacted groundwater supply will be sufficient to meet near-
term water requirements as described in Chapter 3, Water Resources. Afterwards, the total
groundwater capacity will be sufficient to meet the full range of normal and dry-year conditions
as provided in the operating plan for groundwater supply.

Returning the contaminated Saugus wells to municipal water supply service by installing
treatment requires issuance of permits from DHS before the water can be considered potable and
safe for delivery to customers. The permit requirements are contained in DHS Policy Memo 97-
005 for direct domestic use of impaired water sources.
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Before issuing a permit to a water utility for use of an impaired source as part of the utility’s
overall water supply permit, DHS requires that studies and engineering work be performed to
demonstrate that pumping the wells and treating the water will be protective of public health for
users of the water. The 97-005 Policy Memo requires that DHS review the local retail water
purveyor’s plan, establish appropriate permit conditions for the wells and treatment system, and
provide overall approval of returning the impacted wells to service for potable use. Ultimately,
CLWA’s and the local retail water purveyor’s plan and the DHS requirements are intended to
ensure that the water introduced to the potable water distribution system has no detectable
concentration of perchlorate.

The DHS 97-005 Policy Memo requires, among other things, the completion of a source water
assessment for the impacted wells intended to be returned to service. The purpose of the
assessment is to determine the extent to which the aquifer is vulnerable to continued migration of
perchlorate and other contaminants of interest from the Whittaker-Bermite site. The assessment
includes the following:

� Delineation of the groundwater capture zone caused by operating the impacted wells

� Identification of contaminants found in the groundwater at or near the impacted wells

� Identification of chemicals or contaminants used or generated at the Whittaker-Bermite
facility

� Determination of the vulnerability of pumping the impacted wells to these contaminant
sources

CLWA is currently working directly with the retail water purveyors and its consultants on
development of the DHS 97-005 Policy Memo permit application. Two coordination workshops
have already been held with DHS. Drafts of all six elements of the 97-005 Policy Memo have
been submitted to DHS and the retail purveyors for review, including: the Source Water
Assessment, Raw Water Quality Characterization, Source Protection Plan, Effective Monitoring
and Treatment Evaluation, Human Health Risk Assessment, and the Alternatives Sources
Evaluation. The Engineer’s Report, which summarizes these six elements for the 97-005 process,
is anticipated to be complete by the end of November 2005.

The CEQA process for the “CLWA Groundwater Containment, Treatment, and Restoration
Project,” for which the 97-005 process is being conducted, was completed in August 2005. The
Project Description from the project’s CEQA Initial Study is included in Appendix E.

As listed above, DHS 97-005 Policy Memo requires an analysis to demonstrate contaminant
capture and protection of other nearby water supply wells. The development and calibration of a
numerical groundwater flow model of the entire basin had been initiated as a result of a 2001
MOU among the Upper Basin Water Purveyors (CLWA, CLWA SCWD, LACWWD #36,
NCWD, and VWC) and the United Water Conservation District in Ventura County.

The groundwater model was initially intended for use in analyzing the operating yield and
sustainability of groundwater in the Basin. Use of the model for that analysis is described in
Chapter 3. However, the model was adaptable to analyze both the sustainability of groundwater
under an operational scenario that includes full restoration of perchlorate-contaminated supply
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and the containment of perchlorate near the Whittaker-Bermite property (i.e., by pumping some
of the contaminated wells). In 2004, DTSC reviewed and approved the construction and
calibration of the regional model as described in the final model report, “Regional Groundwater
Flow Model for the Santa Clarita Valley, Model Development and Calibration” (CH2M Hill,
April 2004).

After DTSC approval, the model was used to simulate the capture and control of perchlorate by
restoring impacted wells, with treatment. The results of that work are summarized in a second
report, “Analysis of Perchlorate Containment in Groundwater Near the Whittaker-Bermite
Property, Santa Clarita, California” (CH2M Hill, December 2004). The modeling analysis
indicates that the pumping of impacted wells SCWD-Saugus 1 and SCWD-Saugus 2 on a nearly
continual basis will effectively contain perchlorate migrating westward in the Saugus Formation
from the Whittaker-Bermite property. The analysis also indicates that (1) no new production
wells are needed in the Saugus Formation to meet the perchlorate containment objective, (2)
impacted well NCWD-11 is not a required component of the containment program, and (3)
pumping at SCWD-Saugus 1 and SCWD-Saugus 2 is necessary to prevent migration of
perchlorate to other portions of the Saugus Formation.

The perchlorate containment report also includes the general design of a sentinel groundwater
monitoring network and program required by DHS as part of its 97-005 Policy Memo permitting.
The perchlorate containment report was approved by DTSC in November 2004. With that
approval, the model is now being used to support the source water assessment and the balance of
the permitting process required by DHS under its 97-005 Policy Memo.
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Chapter 6.0
RELIABILITY PLANNING

6.1 OVERVIEW

The Act requires urban water suppliers to assess water supply reliability that compares total
projected water used with the expected water supply over the next twenty years in five year
increments. The Act also requires an assessment for a single dry year and multiple dry years.
This chapter presents the reliability assessment for CLWA’s service area.

It is the stated goal of CLWA and the retail water purveyors to deliver a reliable and high quality
water supply for their customers, even during dry periods. Based on conservative water supply
and demand assumptions over the next 25 years in combination with conservation of non-
essential demand during certain dry years, the Plan successfully achieves this goal.

6.2 RELIABILITY OF WATER SUPPLIES

Each water supply source has its own reliability characteristics. In any given year, the variability
in weather patterns around the state may affect the availability of supplies to the Valley
differently. For example, from 2000 through 2002, southern California experienced dry
conditions in all three years. During the same period, northern California experienced one dry
year and two normal years. The Valley is typical in terms of water management in southern
California; local groundwater supplies are used to a greater extent when imported supplies are
less available due to dry conditions in the north, and larger amounts of imported water supplies
are used during periods when northern California has wetter conditions. This pattern of
“conjunctive use” has been in effect since SWP supplies first came to the Valley in 1980. SWP
supplies have supplemented the overall supply of the Valley, which previously depended solely
on local groundwater supplies.

To supplement these local groundwater supplies, CLWA contracted with DWR for delivery of
SWP water, providing an imported water supply to the Valley. However, the variability in SWP
supplies affects the ability of the agencies to meet the overall water supply needs for the service
area. While each of the Valley’s available supply sources has some variability, the variability in
SWP supplies has the largest effect on overall supply reliability.

As discussed in Section 3.2 of Chapter 3, each SWP contractor’s Water Supply Contract contains
a Table A Amount that identifies the maximum amount of water that contractor may request.
However, the amount of SWP water actually allocated to contractors each year is dependent on a
number of factors than can vary significantly from year to year. The primary factors affecting
SWP supply availability include hydrologic conditions in northern California, the amount of
water in SWP storage reservoirs at the beginning of the year, regulatory and operational
constraints, and the total amount of water requested by the contractors. The availability of SWP
supplies to CLWA and the other SWP contractors is generally less than their full Table A
amounts in many years and can be significantly less in very dry years.
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DWR’s SWP Delivery Reliability Report, issued in May 2003, assists SWP contractors in
assessing the reliability of the SWP component of their overall supplies. DWR is currently in the
process of updating this report and, on May 25, 2005, provided excerpts from this update that
includes updated reliability analyses and a recommendation for which set of analyses to use in
preparation of 2005 UWMPs. DWR provided these updated delivery reliability estimates to the
SWP contractors in its “Excerpts from the Working Draft of 2005 State Water Project Delivery
Reliability.”

The amount of SWP water projected to be available to CLWA in this Plan is based on DWR’s
draft reliability report update. In its report, DWR presents the results of its analysis of the
reliability of SWP supplies, based on model studies of SWP operations. In general, DWR model
studies show the anticipated amount of SWP supply that would be available for a given SWP
water demand, given an assumed set of physical facilities and operating constraints, based on 73
years of historic hydrology. The results are interpreted as the capability of the SWP to meet the
assumed SWP demand, over a range of hydrologic conditions, for that assumed set of physical
facilities and operating constraints.

DWR’s draft report presents the results of model studies for years 2005 and 2025. In these
model studies, DWR assumed existing SWP facilities and operating constraints for both the 2005
and 2025 studies. The primary differences between the two studies are an increase in projected
SWP contractor demands and an increase in projected upstream demands (which affects SWP
supplies by reducing the amount of inflows available for the SWP). In the report, DWR presents
the SWP delivery capability resulting from these studies as a percent of full contractor Table A
Amounts. To estimate supply capability in intermediate years between 2005 and 2025, DWR
interpolates between the results of those studies.

6.3 NORMAL, SINGLE-DRY, AND MULTIPLE-DRY YEAR PLANNING

CLWA has various water supplies available to meet demands during normal, single-dry, and
multiple-dry years. The following sections elaborate on the different supplies available to
CLWA including groundwater, recycled water, and SWP supplies.

6.3.1 Groundwater

Supplies from the Alluvial Aquifer are projected to be 30,000 to 40,000 afy in average years and
30,000 to 35,000 afy in dry years; supplies from the Saugus Formation are projected to be 7,500
to 15,000 afy in average years and 15,000 to 35,000 afy in dry years. Groundwater modeling of
the aquifers has shown that short-term, dry-year supply from the Saugus Formation could
increase to up to 35,000 afy. This amount of Saugus Formation pumping can be achieved
through pumping from a combination of existing wells at about 15,000 afy, restored capacity
from perchlorate-impacted wells of about 10,000 afy, and new wells at 10,000 afy.

The projected groundwater supplies used in this Plan are generally the midpoints of the ranges
mentioned above, with the exception of dry-period pumping from the Saugus Formation. Given
the large amount of groundwater storage within the Saugus Formation, it was assumed that
single-dry year pumping on an intermittent basis would be limited primarily by well capacity, to
35,000 afy. For the multiple-dry year period, it was assumed that pumping from the Saugus
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Formation would be governed by the groundwater operating plan summarized in Table 3-6, with
average pumping over the 4-year dry period of about 21,500 afy.

6.3.2 Recycled Water

Recycled water is available from two existing water reclamation plants operated by LACSD.
CLWA has completed environmental review on the construction of Phase I of its Reclaimed
Water System Master Plan, a multi-phased program to deliver recycled water in the Valley. As
described in Chapter 4, the ability of CLWA to use recycled water is constrained by its rights to
use the water available. CLWA currently has rights to use 1,700 afy of recycled water, and
Phase I provides for the delivery of this amount. While actual use of recycled water currently
totals approximately 500 afy, the amount of this supply currently available is 1,700 afy. In this
Plan, the existing supply of recycled water assumed to be available is 1,700 afy in an average
year, a single-dry year, and in each year of a multiple-dry year period. CLWA projects an
increase of 15,700 afy in the supply of recycled water by 2030, for a total of 17,400 afy. Similar
to the existing recycled water supply, the 15,700 afy of planned recycled water supply is
assumed to be available in an average year, a single-dry year, and in each year of a multiple-dry
year period.

6.3.3 State Water Project Table A Supply

For this Plan, the availability of SWP supplies to CLWA was estimated by multiplying CLWA’s
95,200 afy of Table A Amount by the delivery percentages from DWR’s draft report.1 For the
three hydrologic conditions evaluated, the delivery percentages used were taken from DWR’s
report based on the 73-year average, 1977, and the 1931-1934 average, for the average year,
single-dry year, and multiple-dry year conditions, respectively.

In DWR’s 73-year model studies, the lowest single-year SWP delivery results from 1977
hydrologic conditions, and the lowest delivery over any four-year period results from the
hydrologic conditions from 1931 to 1934. Thus, the estimates of SWP dry-year supply
availability used in this assessment were based on the worst case hydrologic conditions in
DWR’s report.

6.3.3.1 Flexible Storage Account

Under the Water Supply Contracts with DWR for SWP water, the contractors that share in the
repayment of Castaic Lake may access a portion of the storage in that reservoir. This accessible
storage is referred to as “flexible storage.” The contractors may withdraw water from flexible
storage, in addition to their allocated Table A supplies, on an as-needed basis. A contractor must
replace any water it withdraws from this storage within five years. As one of the three
contractors sharing in the repayment of Castaic Lake, CLWA has access to this flexible storage.
Its share of the total flexible storage is currently 4,684 af. After recent negotiations with Ventura

1 Of CLWA’s 95,2000 af annual Table A Amount, 41,000 afy was permanently transferred to CLWA in 1999 by Wheeler Ridge-
Maricopa Water Storage District, a member unit of the Kern County Water Agency. CLWA’s Environmental Impact Report
(“EIR”) prepared in connection with the 41,000 afy water transfer was challenged in Friends of the Santa Clara River v. Castaic
Lake Water Agency (Los Angeles County Superior Court, Case Number BS056954) (“Friends”). A more detailed discussion of
these new challenges and the reasons the challenges will have no impact on the amount of water available to CLWA can be found
at Section 3.2.2.
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County water agencies, CLWA has gained access to an additional 1,376 af of flexible storage for
ten years beginning in 2006.

CLWA plans to use this supply only in dry years. For the single-dry year condition, it was
assumed the entire amount would be used. For the multiple-dry year condition, it was assumed
that the entire amount would be used sometime during the four-year period, so the average
annual supply during that period would be one fourth of the total. Any water withdrawn was
assumed to be replaced in intervening average and wet years and would be available again for
use in the next dry year.

6.3.3.2 Semitropic Water Bank

In 2002, CLWA stored 24,000 af of its allocated SWP Table A supply through a groundwater
banking agreement with Semitropic. In 2004, CLWA stored 32,522 af of its 2003 allocated SWP
Table A supply in a second Semitropic storage account. Under the terms of these agreements,
and after consideration for losses within the groundwater basin, CLWA may withdraw up to
50,870 af when needed within ten years of when the water was stored. In addition to this short-
term storage for CLWA, Semitropic has a long-term groundwater banking program with several
other partners. The facilities that Semitropic may use in the return of CLWA’s banked water
supply are the same facilities that Semitropic may use to return banked water to its long-term
banking program partners. As a result, there may be competition for use of those facilities in a
particularly dry year, which could limit CLWA’s ability to access the water in that year.

CLWA plans to use this supply only in dry years. For the single dry year, it was assumed that
competition among Semitropic’s banking partners for use of return facilities would limit
CLWA’s supply to about one third of the storage available, or about 17,000 af. For the multiple-
dry year period, it was assumed that the entire amount would be accessible and used sometime
during the four-year period, so the average annual supply during that period would be one fourth
of the total available, or about 12,700 af. Since the stored water must be withdrawn within ten
years of when it was stored, it was assumed that this supply is available only through 2013.

6.3.4 Buena Vista-Rosedale

The Buena Vista Water Storage District and the Rosedale-Rio Bravo Water Storage District,
both member districts of KCWA, have jointly developed a program that provides both a firm
water supply and a water banking component. This planned supply program would provide a
firm annual water supply based on existing and long-standing Kern River water rights, which
would be delivered by exchange of their SWP Table A supplies. In years when this supply is not
needed, it can be banked for withdrawal and delivery in later years. The supply from this
program is up to 11,000 afy of firm supply, which will be available in every year.

6.3.5 Rosedale-Rio Bravo Bank

Rosedale-Rio Bravo Water Storage District has also developed a water banking and exchange
program. The initial offering from the program is for storage and withdrawal capacity of 20,000
afy, with up to 100,000 af of storage capacity. Withdrawals from the program can be made by
exchange of Rosedale’s Table A supply, or by pumpback into the California Aqueduct. CLWA
issued a draft EIR on its participation in this program in August 2005, and plans to use this
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supply only in dry years. For the single-dry year, supplies were assumed at the program’s
maximum withdrawal capacity of 20,000 af. For the multiple-dry year period, it was assumed in
the first five-year increment the program is available that supplies would be limited to an average
of 5,000 afy and that 20,000 af of water would be stored in one wet year prior to the dry period.
In later years, it was assumed that supplies would average at least 15,000 afy over the dry period
and that additional supplies would be banked during wetter years to allow withdrawal of at least
this amount.

6.3.6 Additional Planned Banking

CLWA’s Draft Water Supply Reliability Plan identifies a need for additional banking programs
to firm up the dry-year reliability of service area supplies. While a specific banking program has
not yet been identified, the amount of the additional dry-year supply needed was estimated as
equivalent to the storage and withdrawal capacity of the Rosedale-Rio Bravo Bank. The supply
amounts needed from this additional banking program were assumed to be the same as for the
Rosedale-Rio Bravo Bank, with the exception that the program was not assumed to be available
until 2015.

6.4 SUPPLY AND DEMAND COMPARISONS

The available supplies and water demands for CLWA’s service area were analyzed to access the
region’s ability to satisfy demands during three scenarios: a normal water year, single-dry year,
and multiple-dry years. The tables in this section present the supplies and demands for the
various drought scenarios for the projected planning period of 2010-2030 in five year
increments. Table 6-1 presents the base years for the development of water year data. Tables 6-
2, 6-3, and 64 at the end of this section summarize, respectively, Normal Water Year, Single-Dry
Water Year, and Multiple-Dry Year supplies.

Table 6-1 
Basis of Water Year Data

Water Year Type Base Years Historical Sequence
Normal Water Year Average 1922-1994

Single-Dry Water Year 1977 --

Multiple-Dry Water Years 1931-1934 --

6.4.1 Normal Water Year

Table 6-2 summarizes CLWA’s water supplies available to meet demands over the 20-year
planning period during an average/normal year. As presented in the table, CLWA’s water supply
is broken down into existing and planned water supply sources, including wholesale (imported)
water, local supplies, transfers, and banking programs. Demands are shown with and without the
effects of an assumed 10 percent urban demand reduction resulting from conservation best
management practices.
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6.4.2 Single-Dry Year

The water supplies and demands for CLWA’s service area over the 20-year planning period were
analyzed in the event that a single-dry year occurs, similar to the drought that occurred in
California in 1977. Table 6-3 summarizes the existing and planned supplies available to meet
demands during a single-dry year. Demand during dry years was assumed to increase by 10
percent.

6.4.3 Multiple-Dry Year

The water supplies and demands for CLWA’s service area over the 20-year planning period were
analyzed in the event that a four-year multiple-dry year event occurs, similar to the drought that
occurred during the years 1931 to 1934. Table 6-4 summarizes the existing and planned
supplies available to meet demands during multiple-dry years. Demand during dry years was
assumed to increase by 10 percent.

6.4.4 Summary of Comparisons

As shown in the analyses above, CLWA and the retail purveyors have adequate supplies to meet
demands during normal, single-dry, and multiple-dry years throughout the 20-year planning
period.
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2010 2015 2020 2025 2030
Existing Supplies

Wholesale (Imported) 67,600 69,500 71,400 73,300 73,300
SWP Table A Supply (1) 67,600 69,500 71,400 73,300 73,300
Flexible Storage Account (CLWA) (2) 0 0 0 0 0
Flexible Storage Account (Ventura County) (2) 0 0 0 0 0

Local Supplies
Groundwater 46,000 46,000 46,000 46,000 46,000

Alluvial Aquifer 35,000 35,000 35,000 35,000 35,000
Saugus Formation 11,000 11,000 11,000 11,000 11,000

Recycled Water 1,700 1,700 1,700 1,700 1,700

Total Existing Supplies 115,300 117,200 119,100 121,000 121,000

Existing Banking Programs
Semitropic Water Bank (2) 0 0 0 0 0

Total Existing Banking Programs 0 0 0 0 0

Planned Supplies
Local Supplies

Groundwater 0 0 0 0 0
Restored wells (Saugus Formation) (2) 0 0 0 0 0
New Wells (Saugus Formation) (2) 0 0 0 0 0

Recycled Water (3) 0 1,600 6,300 11,000 15,700
Transfers

Buena Vista-Rosedale (4) 11,000 11,000 11,000 11,000 11,000

Total Planned Supplies 11,000 12,600 17,300 22,000 26,700

Planned Banking Programs
Rosedale-Rio Bravo (2) 0 0 0 0 0
Additional Planned Banking (2) 0 0 0 0 0

Total Planned Banking Programs 0 0 0 0 0

Total Existing and Planned Supplies and Banking 126,300 129,800 136,400 143,000 147,700

Total Estimated Demand (w/o conservation) (5) 100,050 109,400 117,150 128,400 138,300

Conservation (6) (8,600) (9,700) (10,700) (11,900) (12,900)

Total Adjusted Demand 91,450 99,700 106,450 116,500 125,400

Notes:
(1) SWP supplies are calculated by multiplying CLWA's Table A Amount of 95,200 af by percentages of average deliveries projected to be

available (71% in 2010 and 77% in 2025/2030), taken from Table 6-5 of DWR's "Excerpts from Working Draft of 2005 State Water

Project Delivery Reliability Report" (May 2005).

(2) Not needed during average/normal years.

(3) Recycled water supplies based on projections provided in Chapter 4, Recycled Water.

(4) CLWA is in the process of acquiring this supply, primarily to meet the potential demands of future annexations to the CLWA service

area. This acquisition is consistent with CLWA’s annexation policy under which it will not approve potential annexations unless

additional water supplies are acquired. Currently proposed annexations have a demand for about 4,000 afy of this supply which,

if approved, would leave the remaining 7,000 afy available for potential future annexations. Unless and until any such annexations

are actually approved, this supply will be available to meet demands within the existing CLWA service area.

(5) Demands are for uses within the existing CLWA service area. Demands for any annexations to the CLWA service area will be added

if and when such annexations are approved. Currently proposed annexations have a demand for about 4,000 afy and, given supplies

CLWA is in the process of acquiring, potential future annexations with demands up to an additional 7,000 afy could eventually

be approved (see Footnote 4).

(6) Assumes 10 percent reduction on urban portion of total demand resulting from conservation best management practices, as

discussed in Chapter 7.

Table 6-2

Supply (af)
Water Supply Sources

Projected Average/Normal Year Supplies and Demands
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2010 2015 2020 2025 2030
Existing Supplies

Wholesale (Imported) 9,860 9,860 8,480 9,480 9,480
SWP Table A Supply (1) 3,800 3,800 3,800 4,800 4,800
Flexible Storage Account (CLWA) 4,680 4,680 4,680 4,680 4,680
Flexible Storage Account (Ventura County) (2) 1,380 1,380 0 0 0

Local Supplies
Groundwater 47,500 47,500 47,500 47,500 47,500

Alluvial Aquifer 32,500 32,500 32,500 32,500 32,500
Saugus Formation 15,000 15,000 15,000 15,000 15,000

Recycled Water 1,700 1,700 1,700 1,700 1,700

Total Existing Supplies 59,060 59,060 57,680 58,680 58,680

Existing Banking Programs
Semitropic Water Bank (3) 17,000 0 0 0 0

Total Existing Banking Programs 17,000 0 0 0 0

Planned Supplies
Local Supplies

Groundwater 10,000 10,000 20,000 20,000 20,000
Restored wells (Saugus Formation) 10,000 10,000 10,000 10,000 10,000
New Wells (Saugus Formation) 0 0 10,000 10,000 10,000

Recycled Water (4) 0 1,600 6,300 11,000 15,700
Transfers

Buena Vista-Rosedale (5) 11,000 11,000 11,000 11,000 11,000

Total Planned Supplies 21,000 22,600 37,300 42,000 46,700

Planned Banking Programs
Rosedale-Rio Bravo (6) 20,000 20,000 20,000 20,000 20,000
Additional Planned Banking (7) 0 20,000 20,000 20,000 20,000

Total Planned Banking Programs 20,000 40,000 40,000 40,000 40,000

Total Existing and Planned Supplies and Banking 117,060 121,660 134,980 140,680 145,380

Total Estimated Demand (w/o conservation) (8) (9) 110,100 120,300 128,900 141,200 152,100

Conservation (10) (9,500) (10,700) (11,700) (13,100) (14,200)

Total Adjusted Demand 100,600 109,600 117,200 128,100 137,900

Notes:
(1) SWP supplies are calculated by multiplying CLWA's Table A Amount of 95,200 af by percentages of single dry deliveries projected

to be available for the worst case single dry year of 1977 (4% in 2010 and 5% in 2025/2030), taken from Table 6-5 of DWR's

"Excerpts from Working Draft of 2005 State Water Project Delivery Reliability Report" (May 2005).

(2) Initial term of the Ventura County entities' flexible storage account is ten years (from 2006 to 2015).

(3) The total amount of water currently in storage is 50,870 af, available through 2013. Withdrawals of up to this amount are potentially

available in a dry year, but given possible competition for withdrawal capacity with other Semitropic banking partners in extremely

dry years, it is assumed here that about one third of the total amount stored could be withdrawn.

(4) Recycled water supplies based on projections provided in Chapter 4, Recycled Water.

(5) CLWA is in the process of acquiring this supply, primarily to meet the potential demands of future annexations to the CLWA service

area. This acquisition is consistent with CLWA’s annexation policy under which it will not approve potential annexations unless

additional water supplies are acquired. Currently proposed annexations have a demand for about 4,000 afy of this supply which,

if approved, would leave the remaining 7,000 afy available for potential future annexations. Unless and until any such annexations

are actually approved, this supply will be available to meet demands within the existing CLWA service area.

(6) Rosedale-Rio Bravo Water Banking and Recovery Program online in 2006, based on completing CEQA and subsequent adoption

by CLWA Board of Directors.

(7) Assumes additional planned banking supplies available by 2014.

(8) Assumes increase in total demand of 10 percent during dry years.

(9) Demands are for uses within the existing CLWA service area. Demands for any annexations to the CLWA service area will be added

if and when such annexations are approved. Currently proposed annexations have a demand for about 4,000 afy and, given supplies

CLWA is in the process of acquiring, potential future annexations with demands up to an additional 7,000 afy could eventually

be approved (see Footnote 5).

(10) Assumes 10 percent reduction on urban portion of total normal year demand resulting from conservation best management practices

([urban portion of total normal year demand x 1.10] * 0.10), as discussed in Chapter 7.

Projected Single-Dry Year Supplies and Demands
Table 6-3

Supply (af)
Water Supply Sources
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2010 2015 2020 2025 2030
Existing Supplies

Wholesale (Imported) 32,010 32,910 32,570 32,570 32,570
SWP Table A Supply (2) 30,500 31,400 31,400 31,400 31,400
Flexible Storage Account (CLWA) (3) 1,170 1,170 1,170 1,170 1,170
Flexible Storage Account (Ventura County) (3) 340 340 0 0 0

Local Supplies
Groundwater 47,500 47,500 47,500 47,500 47,500

Alluvial Aquifer 32,500 32,500 32,500 32,500 32,500
Saugus Formation (4) 15,000 15,000 15,000 15,000 15,000

Recycled Water 1,700 1,700 1,700 1,700 1,700

Total Existing Supplies 81,210 82,110 81,770 81,770 81,770

Existing Banking Programs
Semitropic Water Bank (3) 12,700 0 0 0 0

Total Existing Banking Programs 12,700 0 0 0 0

Planned Supplies
Local Supplies

Groundwater 6,500 6,500 6,500 6,500 6,500
Restored wells (Saugus Formation) (4) 6,500 6,500 5,000 5,000 5,000
New Wells (Saugus Formation) (4) 0 0 1,500 1,500 1,500

Recycled Water (5) 0 1,600 6,300 11,000 15,700
Transfers

Buena Vista-Rosedale (6) 11,000 11,000 11,000 11,000 11,000

Total Planned Supplies 17,500 19,100 23,800 28,500 33,200

Planned Banking Programs
Rosedale-Rio Bravo (7) (8) 5,000 15,000 15,000 15,000 15,000
Additional Planned Banking (8) (9) 0 5,000 15,000 15,000 15,000

Total Planned Banking Programs 5,000 20,000 30,000 30,000 30,000

Total Existing and Planned Supplies and Banking 116,410 121,210 135,570 140,270 144,970

Total Estimated Demand (w/o conservation) (10) (11) 110,100 120,300 128,900 141,200 152,100

Conservation (12) (9,500) (10,700) (11,700) (13,100) (14,200)

Total Adjusted Demand 100,600 109,600 117,200 128,100 137,900

Notes:
(1) Supplies shown are annual averages over four consecutive dry years (unless otherwise noted).

(2) SWP supplies are calculated by multiplying CLWA's Table A Amount of 95,200 af by percentages of deliveries projected to be available

for the worst case four-year drought of 1931-1934 (32% in 2010 and 33% in 2025/2030), taken from Table 6-5 of DWR's

"Excerpts from Working Draft of 2005 State Water Project Delivery Reliability Report" (May 2005).

(3) Based on total amount of storage available divided by 4 (4-year dry period). Initial term of the Ventura County entities' flexible storage

account is ten years (from 2006 to 2015).

(4) Total Saugus pumping is the average annual amount that would be pumped under the groundwater operating plan, as

summarized in Table 3-6 ([11,000+15,000+25,000+35,000]/4).

(5) Recycled water supplies based on projections provided in Chapter 4, Recycled Water.

(6) CLWA is in the process of acquiring this supply, primarily to meet the potential demands of future annexations to the CLWA service

area. This acquisition is consistent with CLWA’s annexation policy under which it will not approve potential annexations unless

additional water supplies are acquired. Currently proposed annexations have a demand for about 4,000 afy of this supply which,

if approved, would leave the remaining 7,000 afy available for potential future annexations. Unless and until any such annexations

are actually approved, this supply will be available to meet demands within the existing CLWA service area.

(7) Rosedale-Rio Bravo Water Banking and Recovery Program online in 2006, assuming CEQA complete and adoption by CLWA Board of Directors.

(8) Average dry year period supplies could be up to 20,000 af for each program depending on storage amounts at the beginning of the dry period.

(9) Assumes additional planned banking supplies available by 2014.

(10) Assumes increase in total demand of 10 percent during dry years.

(11) Demands are for uses within the existing CLWA service area. Demands for any annexations to the CLWA service area will be added

if and when such annexations are approved. Currently proposed annexations have a demand for about 4,000 afy and, given supplies

CLWA is in the process of acquiring, potential future annexations with demands up to an additional 7,000 afy could eventually

be approved (see Footnote 6).

(12) Assumes 10 percent reduction on urban portion of total normal year demand resulting from conservation best management practices

([urban portion of total normal year demand x 1.10] * 0.10), as discussed in Chapter 7.

Projected Multiple-Dry Year Supplies and Demands (1)
Table 6-4

Water Supply Sources
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Chapter 7.0
WATER DEMAND MANAGEMENT MEASURES

7.1 OVERVIEW

This section describes the water Demand Management Measures (DMMs) and the Best
Management Practices (BMPs) implemented by CLWA as a part of water conservation programs
to result in quantifiable water savings for the Valley.

7.2 WATER DEMAND MANAGEMENT MEASURES AND BEST
MANAGEMENT PRACTICES

Establishing goals and choosing water conservation measures is a continuing planning process.
Goals are developed, adopted, and then evaluated periodically. Specific conservation measures
are phased in and then evaluated for their effectiveness, achievement of desired results, and
customer satisfaction. Water conservation can achieve a number of goals such as:

� Meeting legal mandates

� Reducing average annual potable water demands

� Reducing wastewater flows

� Reducing urban runoff

� Reducing demands during peak seasons

� Meeting drought restrictions

The Act specifies 14 DMMs. The Act was revised in 2000 to relate the DMMs to the 14 BMPs
of the California Urban Water Conservation Council (CUWCC).

The CUWCC was formed in 1991 through the “Memorandum of Understanding Regarding
Urban Water Conservation in California.” The urban water conservation BMPs included in the
MOU are intended to reduce California’s long-term urban water demands. The BMPs are
currently implemented by the signatories to the MOU on a voluntary basis. However, the
CALFED Bay-Delta Program (now the California Bay-Delta Authority) included mandatory
implementation of the BMPs and certification of water use efficiency programs in its final
Environmental Impact Statement/Report and Record of Decision. Work toward this certification
requirement has taken place during the five year planning period since 2000, but to date a final
decision on such a requirement has not been made by the Bay-Delta Authority. Therefore,
implementation of the BMPs/DMMs continues to be voluntary.

After adoption of the 2000 UWMP, CLWA signed the urban MOU in February 2001 on its own
behalf as a water wholesaler and on behalf of the local retail water purveyors, thus meeting one
of the recommendations of the 2000 UWMP. NCWD signed the MOU separately on its own
behalf in September 2002. Los Angeles County signed the MOU prior to the 2000 UWMP on
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behalf of all its Waterworks Districts. The retail purveyors have voluntarily complied with those
BMPs considered locally cost-effective, as discussed in Section 7.3.

7.3 IMPLEMENTATION LEVELS OF DMMs/BMPs

The CUWCC is composed of over 150 urban water suppliers and 30 environmental
organizations, as well as other interested companies and organizations. It has spent much of its
existence determining the methodology by which savings from various water conservation
measures (BMPs) can be quantified. The CUWCC has published “Guidelines to Preparing Cost-
effectiveness Analysis” and a “BMP Cost and Savings Study,” which assigns the water savings
that can be ascribed to specific devices and activities when making cost-effectiveness evaluations
for specific BMPs.

The BMP Cost and Savings Study recognizes two categories of BMPs: device-based and
activity-based. Device-based BMPs, such as showerhead and toilet replacement programs, are
intended to alter water use patterns through the actual installation of water-saving appliances.
Activity-based BMPs, such as school education and public information programs, are intended to
modify social behaviors to encourage people to save water. The savings from device-based
BMPs can be directly quantified and attributed, whereas savings from activity-based BMPs are
usually not possible to quantify. Device-based BMPs will result in quantifiable water savings for
the Valley.

CLWA has been implementing the following BMPs, which pertain to wholesalers and retailers
(with the exception of BMP 10), for the past several years (both prior to and after signing the
urban MOU):

BMP 3 System Water Audits, Leak Detection and Repair
BMP 7 Public Information
BMP 8 School Education
BMP 10 Wholesale Agency Assistance
BMP 11 Conservation Pricing
BMP 12 Conservation Coordinator

CLWA implements BMP 8 on behalf of all the retailers.

In addition, since signing the urban MOU, CLWA has been assisting the purveyors by
implementing BMPs 2 (Residential Plumbing Retrofit) and 14 (Residential Ultra Low Flush
Toilet Replacement Programs). CLWA and VWC also undertook a pilot program to assess the
cost-effectiveness of BMP 5 (Large Landscape Conservation Programs and Incentives) and BMP
9 (Conservation Programs for Commercial, Industrial, and Institutional Accounts). These two
BMPs will see increased focus during the next five year planning period of this Plan. NCWD
has been implementing all cost-effective BMPs since it signed the MOU.

Three BMPs are undergoing revision by the CUWCC and their implementation will be re-
assessed during this planning period.
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Signatories to the urban MOU are allowed by Water Code Section 10631(j) to include their
biennial CUWCC BMP reports in an UWMP to meet the requirements of the DMMs sections of
the UWMP Act. As a wholesaler MOU signatory, CLWA assists with BMP implementation and
reporting for two retail purveyors: SCWD and VWC. NCWD, as a separate MOU signatory, is
responsible for BMP implementation and reporting for its own retail service area. LACWWD
#36 BMP implementation and reporting is done by the County of Los Angeles on behalf of all its
Waterworks Districts. For the purposes of this Plan, the most recent BMP reports (2003 and
2004) as required by the urban MOU are attached as Appendix F. This appendix includes the
reports for CLWA (wholesale), SCWD, and VWC. NCWD’s separate report is also included in
Appendix F.

7.4 SUMMARY OF CONSERVATION

CLWA will continue to implement the BMPs applicable to a wholesale water agency (BMPs 3,
7, 8, 10, 11, and 12), as well as other BMPs found to be locally cost-effective. NCWD will
continue to implement all locally cost-effective BMPs for its service area. VWC, while not a
signatory, will also continue to implement all cost-effective BMPs in its service territory.

CLWA, in cooperation with the retail purveyors, continues development and implementation of a
comprehensive water conservation program. The program will expand existing water
conservation activities and BMP implementation. These efforts will be tied to water
conservation programs in adjoining urban areas making appropriate improvements to meet the
unique conditions of the Valley.
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Chapter 8.0
WATER SHORTAGE CONTINGENCY PLANNING

8.1 OVERVIEW

Water supplies may be interrupted or reduced significantly in a number of ways, such as a
drought which limits supplies, an earthquake which damages water delivery or storage facilities,
a regional power outage, or a toxic spill that affects water quality. This chapter of the Plan
describes how CLWA and the retail water purveyors plan to respond to such emergencies so that
emergency needs are met promptly and equitably.

To date, both a Water Shortage Contingency Plan and a Drought Emergency Water Sharing
Agreement have been prepared by CLWA and the retail purveyors. Prohibitions, penalties and
financial impacts of shortages have recently been developed by CLWA SCWD, NCWD, and
VWC and are summarized in this chapter.

8.2 COORDINATED PLANNING

CLWA and the purveyors have coordinated efforts in the past to meet water shortages. During
1991 (the fifth year of a six-year drought), the purveyors and CLWA prepared a Water Shortage
Contingency Plan. Since this plan was first prepared, the Valley has experienced two water
shortages: in 1991-1992 due to the continuation of the 1987-1992 drought and in 1994 due to the
January 17, 1994, Northridge earthquake. The plan worked extremely well in both instances, and
minor updates were made to incorporate what was actually experienced during these two periods.
It is envisioned that the Water Shortage Contingency Plan will be implemented whenever needed
on a contingency basis.

8.2.1 CLWA and the Water Purveyors

During times of normal supply, the water agencies meet periodically to review total water supply
and demand in the Valley and any new regulations affecting the water industry.

During 1991, the local agencies met about once per month. Monthly water production and
demand reports were produced and shared with the City of Santa Clarita Drought Committee.
Also, after the 1987-1992 drought, CLWA and the retail purveyors cooperated in sharing
available water from all sources without regard to contractual or other water rights for the
duration of the emergency, and to facilitate among themselves water transfers, exchanges, and
arrangements to use each others distribution facilities. Should water shortage conditions similar
to the 1987-1992 drought occur again, it is expected that similar coordinated planning between
the local agencies would be conducted.

8.2.2 City of Santa Clarita Drought Committee

The City of Santa Clarita Drought Committee was created by the City’s Ordinance No. 91-16,
adopted on March 13, 1991. The committee was made up of five appointees representing the
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public, a representative of the City Staff, purveyor representatives, and a representative from
CLWA. The function was to:

� Review all available data on water consumption, water supply and groundwater
conditions

� Evaluate the level of compliance with the terms of the ordinance

� Evaluate the level of achievement of the stated water consumption reductions

� Make recommendations to the City Council concerning the timing of and need for
implementation of future additional water restrictions as may be developed

� Make recommendations to the water purveyors serving the City of Santa Clarita
concerning additional measures to encourage water conservation

From its inception and through the crucial summer months of 1991, the group met twice
monthly. In the event of another drought or water shortage crisis, such a committee could be
reinstituted. The 1991 ordinances, resolutions and agreements in Appendix G will be used as the
model for the water shortage contingency resolution/ordinance package.

8.3 STAGES OF ACTION TO RESPOND TO WATER SHORTAGES

The Saugus Formation has underground storage of approximately 1.65 million acre-feet. In times
of continued drought, the Saugus Formation can be pumped for temporary periods above its
normal-year production. During an extended drought, the purveyors would consider upgrading
the pumping capacity of their wells in the Saugus Formation and possibly drill additional wells
to enable temporary pumping above the normal-year production of 7,500 to 15,000 afy. As
developed in the Valley’s groundwater operating plan and presented in Table 3-6, production in
the Saugus Formation can be as high as 25,000-35,000 afy during multiple-dry year periods.

The Alluvium would be most affected by a continued local drought. As developed in the
Valley’s groundwater operating plan and further presented in Table 3-6, sustainable production
during normal years can range from 30,000 to 40,000 afy. However, due to operational
constraints in the eastern part of the Basin, production would be reduced to approximately
30,000 to 35,000 afy during locally dry years.

Table 8-1 presents the four-stage rationing and demand reduction goals for the Valley.

Table 8-1 
Rationing and Reduction Goals

Deficiency Stage Demand Reduction Goal Type of Program

Up to 15% 1 15% reduction Voluntary
15-25% 2 25% reduction Mandatory
25-35% 3 35% reduction Mandatory
35-50% 4 50+% reduction Mandatory



Chapter 8: Water Shortage Contingency Plan Page 8-3 

Priorities for use of available water, based on Chapter 3 of the California Water Code, are:

� Health and Safety—Interior residential, sanitation and fire protection

� Commercial, Industrial, and Governmental—Maintain jobs and economic base

� Existing Landscaping—Especially trees and shrubs

� New Demand—Projects with permits when shortage declared

Water quantity calculations used to determine the interior household gpcd requirements for
health and safety are provided in Table 8-2. As developed in Table 8-2, the California Water
Code Stage 2, 3, and 4 health and safety allotments are 68 gpcd, or 33 ccf (100 cubic feet) per
person per year. When considering this allotment and the 2005 Valley Planning Area population
of 249,343, as presented in Table 2-7, the total annual water supply required to meet the first
priority use during a water shortage is approximately 19,000 afy.

Table 8-2 
Per Capita Health and Safety Water Quantity Calculations

Non-Conserving Fixtures Habit Changes Conserving Fixtures

Toilets 5 flushes x 5.5 gpf = 27.5 3 flushes x 5.5 gpf = 16.5 5 flushes x 1.6 gpf = 8.0

Showers 5 min x 4.0 gpm = 20.0 4 min x 3.0 gpm = 12.0 5 min x 2.0 gpm = 10.0

Washers 12.5 gpcd (1/3 load) = 12.5 11.5 gpcd (1/3 load) = 11.5 11.5 gpcd (1/3 load) = 11.5

Kitchens 4 gpcd = 4.0 4 gpcd = 4.0 4 gpcd = 4.0

Other 4 gpcd = 4.0 4 gpcd = 4.0 4 gpcd = 4.0

Total gpcd 68.0 48.0 37.5

CCF per capita per year 33.0 23.0 18.0

8.4 MINIMUM WATER SUPPLY AVAILABLE DURING NEXT THREE
YEARS

The minimum water supply available during the next three years would occur during a three-year
multiple-dry year event between the years 2006 and 2008. As shown in Table 8-3, the total
supplies and banking range from approximately 103,500 afy to 120,500 afy during the next three
years. When comparing these supplies to the demand projections provided in Chapters 2 and 6 of
this Plan, CLWA and the purveyors have adequate supplies available to meet projected demands
should a multiple-dry year period occur during the next three years.



Chapter 8: Water Shortage Contingency Plan Page 8-4 

2006 2007 2008
Wholesale Imported 29,620 29,620 29,620

SWP Table A Supply (1) 27,600 27,600 27,600
Flexible Storage Account (CLWA) (2) 1,560 1,560 1,560
Flexible Storage Account (Ventura County) (2) 460 460 460

Local Supply
Groundwater 37,500 54,500 54,500

Alluvial Aquifer 32,500 32,500 32,500
Saugus Formation 5,000 22,000 22,000

Recycled Water 1,700 1,700 1,700
Transfers

Buena Vista-Rosedale (3) 11,000 11,000 11,000
Banking Programs 23,600 23,600 23,600

Semitropic Water Bank (4) 16,900 16,900 16,900
Rosedale-Rio Bravo (5) (6) 6,700 6,700 6,700

Total Supplies 103,420 120,420 120,420
Notes:

(1) SWP supplies are calculated by multiplying CLWA's Table A Amount of 95,200 af by percentages

of total deliveries projected to be available for the worst case three-year drought of 1990-1992,

calculated from data in Table B-8 of DWR's "Excerpts from Working Draft of 2005 State Water

Project Delivery Reliability Report" (May 2005). The average of total SWP deliveries over this

three year period was 29 percent of total Table A Amounts.

(2) Based on total amount of storage available divided by 3 (3-year dry period).

(3) CLWA is in the process of acquiring this supply, primarily to meet the potential demands of future

annexations to the CLWA service area. This acquisition is consistent with CLWA’s annexation

policy under which it will not approve potential annexations unless additional water supplies are

acquired. Currently proposed annexations have a demand for about 4,000 afy of this supply

which, if approved, would leave the remaining 7,000 afy available for potential future

annexations. Unless and until any such annexations are actually approved, this supply will be

available to meet demands within the existing CLWA service area.

(4) Based on total amount of storage available (50,870 af) divided by 3 (3-year dry period) and

rounded down to the nearest 100.

(5) Assumes Rosedale-Rio Bravo Water Banking and Recovery Program on line in 2006, based on

completion of CEQA and subsequent adoption by CLWA Board of Directors.

(6) Based on total amount of storage available (20,000 af) divided by 3 (3-year dry period).

Table 8-3

Supply (af)
Source

Estimate of Minimum Supply for the Next Three Years

8.5 ACTIONS TO PREPARE FOR CATASTROPHIC INTERRUPTION

8.5.1 General

The Valley is located approximately 20 miles southwest of the San Andreas Fault. A major
earthquake along the southern portion of the San Andreas Fault would affect the Valley. The
California Division of Mines and Geology has stated two of the aqueduct systems that import
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water to southern California could be ruptured by displacement on the San Andreas Fault, and
supply may not be restored for a three to six week period. The situation would be further
complicated by physical damage to pumping equipment and local loss of electrical power.

DWR has a contingency aqueduct outage plan for restoring the California Aqueduct to service
should a major break occur, which it estimates would take approximately four months to repair.

Experts agree it may be at least three days after the earthquake before outside help could get to
the Valley. Extended supply shortages of both groundwater and imported water, due to power
outages and/or equipment damage, would be severe until the water supply could be restored.

Combined water storage of the local agencies totals approximately 190 million gallons of water
in storage tanks, which can be gravity fed to Valley residences, even if there is a power outage.
In addition, since the 1994 Northridge earthquake, storage tanks have been fitted with flexible
couplings, which should reduce damage to local storage facilities. The public would be asked to
reduce consumption to minimum health and safety levels, extending the supply to seven days.
This would provide sufficient time to restore a significant amount of groundwater production.
After the groundwater supply is restored, the pumping capacity of the four retail purveyors,
along with CLWA’s proportionate share of storage from Pyramid and Castaic Lakes, could meet
the reduced demand until such time that the imported water supply was reestablished. Updates
on the water situation would be made as often as necessary.

The Valley’s water sources are generally of good quality, and no insurmountable problems
resulting from industrial or agricultural contamination are foreseen. If contamination did result
from a toxic spill or similar accident, the contamination would be isolated and should not
significantly impact the total water supply. In addition, such an event would be covered by the
purveyors’ emergency response plan. The recent detection of perchlorate in the Saugus
Formation and Alluvial Aquifer is an example of prior contamination due to industrial chemical
processes. The few affected wells have been shut down; design of the treatment process to
remove the perchlorate is near completion; and the wells are expected to return to service in
2006.

8.5.2 SWP Emergency Outage Scenarios

In addition to earthquakes, the SWP could experience other emergency outage scenarios. Past
examples include slippage of aqueduct side panels into the California Aqueduct near Patterson in
the mid-1990s, the Arroyo Pasajero flood event in 1995 (which also destroyed part of Interstate 5
near Los Banos), and various subsidence repairs needed along the East Branch of the Aqueduct
since the 1980s. All these outages were short-term in nature (on the order of weeks), and DWR’s
Operations and Maintenance Division worked diligently to devise methods to keep the Aqueduct
in operation while repairs were made. Thus, the SWP contractors experienced no interruption in
deliveries.

One of the SWP’s important design engineering features is the ability to isolate parts of the
system. The Aqueduct is divided into “pools.” Thus, if one reservoir or portion of the California
Aqueduct is damaged in some way, other portions of the system can still remain in operation.
The Primary SWP facilities are shown on Figure 8-1.



North Bay Aqueduct 

East Branch Extension 
(under construction) 
East Branch Extension 
(under construction) 

East Branch 

West Branch West Branch 

Coastal Branch 

South Bay Aqueduct 

Delta 

California Aqueduct 

Sacramento River North Fork Feather River 
Antelope Lake 
Lake Davis 

Frenchman Lake 
Grizzly Valley Pipeline 
Middle Fork Feather River 

South Fork Feather River Hyatt 
Power Plant 

Feather River 

Clifton Court Forebay 

Banks Pumping Plant 

South Bay Pumping Plant 
Del Valle Pumping Plant 
Lake Del Valle 
Gianelli Pumping-Generating Plant 

Clifton Court Forebay 

Banks Pumping Plant 

South Bay Pumping Plant 

Gianelli Pumping-Generating Plant 
O'Neill Forebay 

Chrisman Pumping Plant 

Edmonston Pumping Plant 

Alamo Pumping Plant 

Pearblossom Pumping Plant 
Mojave Siphon Power Plant Mojave Siphon Power Plant 
Silverwood Lake 
Devil Canyon Power Plant 

Castaic 
Lake 

Lake Perris 

Bethany Reservoir 

Lake 
Oroville 

Thermalito Diversion 
Dam Power Plant 
Thermalito Pumping- 
Generating Plant 
Thermalito Afterbay 

San Luis Reservoir 

Los Banos Reservoir 

Dos Amigos Pumping Plant 
Las Perillas Pumping Plant 

Badger Hill Pumping Plant 
Devil's Den Pumping Plant 

Bluestone Pumping Plant 

Polonio Pass Pumping Plant 

Oso Pumping Plant 

Castaic Power Plant 
Elderberry Forebay 

Pyramid Lake 

Quail Lake 
Warne Power 
Plant 

Barker Slough 
Pumping Plant 

Cordelia 
Pumping 
Plant 

Buena Vista Pumping Plant 

Teerink Pumping Plant 

Source:  DWR 2004 

Figure 8-1.  Primary SWP Facilities
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Other events could result in significant outages and potential interruption of service. Examples
of possible nature-caused events include a levee breach in the Delta near the Harvey O. Banks
Pumping Plant, a flood or earthquake event that severely damaged the Aqueduct along its San
Joaquin Valley traverse, or an earthquake event along either the West or East Branches. Such
events could impact some or all SWP contractors south of the Delta.

The response of DWR, CLWA, and other SWP contractors to such events would be highly
dependent on the type and location of any such event. In typical SWP operations, water flowing
through the Delta is diverted at the SWP’s main pumping facility, located in the southern Delta,
and is pumped into the California Aqueduct. During the relatively heavier runoff period in the
winter and early spring, Delta diversions generally exceed SWP contractor demands, and the
excess is stored in San Luis Reservoir. Storage in SWP aqueduct terminal reservoirs, such as
Pyramid and Castaic Lakes, is also refilled during this period. During the summer and fall, when
diversions from the Delta are generally more limited and less than contractor demands, releases
from San Luis Reservoir are used to make up the difference in deliveries to contractors. The
SWP share of maximum storage capacity at San Luis Reservoir is 1,062,000 af.

CLWA receives its SWP deliveries through the West Branch of the California Aqueduct at
Castaic Lake. The only other contractors receiving deliveries from the West Branch are
Metropolitan and Ventura County Watershed Protection District (formerly known as the Ventura
County Flood Control District). The West Branch has two terminal reservoirs, Pyramid Lake
and Castaic Lake, which were designed to provide emergency storage and regulatory storage
(i.e., storage to help meet peak summer deliveries) for CLWA and the other two West Branch
contractors. Maximum operating capacity at Pyramid and Castaic lakes is 169,900 af and
323,700 af, respectively.

In addition to SWP storage south of the Delta in San Luis and the terminal reservoirs, a number
of contractors have stored water in groundwater banking programs in the San Joaquin Valley,
and many also have surface and groundwater storage within their own service areas.

Three scenarios that could impact the delivery to CLWA of its SWP supply, previously banked
supplies, or other supplies delivered to it through the California Aqueduct are described below.
For each of these scenarios, it was assumed that an outage of six months could occur. CLWA’s
ability to meet demands during the worst of these scenarios is presented following the scenario
descriptions.

Scenario 1: Levee Breach Near Banks Pumping Plant

As demonstrated by the June 2004 Jones Tract levee breach and previous levee breaks, the
Delta’s levee system is fragile. The SWP’s main pumping facility, Banks Pumping Plant, is
located in the southern Delta. Should a major levee in the Delta near these facilities fail
catastrophically, salt water from the eastern portions of San Francisco Bay would flow into the
Delta, displacing the fresh water runoff that supplies the SWP. All pumping from the Delta
would be disrupted until water quality conditions stabilized and returned to pre-breach
conditions. The re-freshening of Delta water quality would require large amounts of additional
Delta inflows, which might not be immediately available, depending on the timing of the levee
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breach. The Jones Tract repairs took several weeks to accomplish and months to complete; a
more severe breach could take much longer, during which time pumping from the Delta might
not be available on a regular basis.

Assuming that the Banks Pumping Plant would be out of service for six months, DWR could
continue making at least some SWP deliveries to all southern California contractors from water
stored in San Luis Reservoir. The water available for such deliveries would be dependent on the
storage in San Luis Reservoir at the time the outage occurred and could be minimal if it occurred
in the late summer or early fall when San Luis Reservoir storage is typically low. In addition to
supplies from San Luis Reservoir, water from the West Branch terminal reservoirs would also be
available to the three West Branch contractors, including CLWA. CLWA water stored in
groundwater banking programs in the San Joaquin Valley may also be available for withdrawal
and delivery to CLWA.

Scenario 2: Complete Disruption of the California Aqueduct in the San Joaquin Valley

The 1995 flood event at Arroyo Pasajero demonstrated vulnerabilities of the California Aqueduct
(the portion that traverses the San Joaquin Valley from San Luis Reservoir to Edmonston
Pumping Plant). Should a similar flood event or an earthquake damage this portion of the
aqueduct, deliveries from San Luis Reservoir could be interrupted for a period of time. DWR
has informed the SWP contractors that a four-month outage could be expected in such an event.
CLWA’s assumption is a six-month outage.

Arroyo Pasajero is located downstream of San Luis Reservoir and upstream of the primary
groundwater banking programs in the San Joaquin Valley. Assuming an outage at a location
near Arroyo Pasajero that resulted in the California Aqueduct being out of service for six
months, supplies from San Luis Reservoir would not be available to those SWP contractors
located downstream of that point. However, CLWA water stored in groundwater banking
programs in the San Joaquin Valley could be withdrawn and delivered to CLWA, and water from
the West Branch terminal reservoirs would also be available to the three West Branch
contractors, including CLWA. Assuming an outage at a location on the California Aqueduct
south of the groundwater banking programs in the San Joaquin Valley, these supplies would not
be available to CLWA, but water from the West Branch terminal reservoirs would be available to
the three West Branch contractors, including CLWA.

Scenario 3: Complete Disruption of the West Branch of the California Aqueduct

The West Branch of the California Aqueduct begins at a bifurcation of the Aqueduct south of
Edmonston Pumping Plant, which pumps SWP water through and across the Tehachapi
Mountains. From the point of bifurcation, the West Branch is an open canal through Quail Lake,
a small flow regulation reservoir, to the Peace Valley Pipeline, which carries water into Pyramid
Lake. From Pyramid Lake, water is released into the Angeles Tunnel, through Castaic
Powerplant into Elderberry Forebay, and then into Castaic Lake.

If a major earthquake (an event similar to or greater than the 1994 Northridge earthquake) were
to damage a portion of the West Branch, deliveries could be interrupted. The exact location of
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such damage along the West Branch would be key to determining emergency operations by
DWR and the three West Branch SWP contractors. For this scenario, it was assumed that the
West Branch would suffer a single-location break and deliveries of SWP water from north of the
Tehachapi Mountains or of CLWA water stored in groundwater banking programs in the San
Joaquin Valley would not be available. It was also assumed that Pyramid and Castaic dams
would not be damaged by the event and that water in Pyramid and Castaic Lakes would be
available to the three West Branch SWP contractors, including CLWA.

In any of these three SWP emergency outage scenarios, DWR and the SWP contractors would
coordinate operations to minimize supply disruptions. Depending on the particular outage
scenario or outage location, some or all of the SWP contractors south of the Delta might be
affected. But even among those contractors, potential impacts would differ given each
contractor’s specific mix of other supplies and available storage. During past SWP outages, the
SWP contractors have worked cooperatively to minimize supply impacts among all contractors.
Past examples of such cooperation have included certain SWP contractors agreeing to rely more
heavily on alternate supplies, allowing more of the outage-limited SWP supply to be delivered to
other contractors; and exchanges among SWP contractors, allowing delivery of one contractor’s
SWP or other water to another contractor, with that water being returned after the outage was
over.

Of these three SWP outage scenarios, the West Branch outage scenario presents the worst-case
scenario for CLWA. In this scenario, CLWA would rely on local supplies and water available
from Pyramid and Castaic Lakes. An assessment of the supplies available to meet demands in
CLWA’s service area during a six-month West Branch outage and the additional levels of
conservation projected to be needed are presented in Table 8-4 for 2005 through 2030.

During an outage, the local supplies available would consist of groundwater from the Alluvial
Aquifer and the Saugus Formation, as well as recycled water. It was assumed that local well
production would be unimpaired by the outage and that the outage would occur during a year
when average/normal supplies would be available from the Alluvial Aquifer. Pumping from the
Saugus was assumed to be one-half of the annual supplies available in a single dry year. Note
that adequate well and aquifer capacity exists to pump at levels higher than those assumed in this
assessment, particularly during a temporary period such as an outage. However, to be
conservative, groundwater production was assumed to be one-half of annual supplies. Based on
the assumption that additional voluntary conservation could reduce the amount of waste
discharge, and therefore the amount of recycled water available, the amount of recycled water
assumed to be available would be reduced by 25 percent.

The water available to CLWA from Pyramid and Castaic Lakes includes flexible storage
available to CLWA at Castaic Lake and emergency and potentially regulatory storage available
in both Pyramid and Castaic Lakes. Regulatory storage, which is used to help meet high peak
summer deliveries, may or may not be available depending on what time of year an outage
occurs. For this assessment, regulatory storage was assumed to be unavailable. The amount of
emergency storage assumed to be available to CLWA was based on CLWA’s proportionate
share of usable storage in each reservoir, where usable storage is maximum operating storage,
less regulatory and dead pool storage. At Castaic Lake, this usable storage determination also
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excludes the three West Branch contractors’ total flexible storage. CLWA’s proportionate share
of usable storage was assumed to be slightly less than three percent, based on its share of capital
cost repayment at each reservoir. On this cost repayment basis, the proportionate shares of the
Metropolitan and Ventura County Flood Control District are about 96 percent and one percent,
respectively.

Table 8-4 shows that, for a six-month emergency outage, additional conservation beyond the
conservation BMPs described in Chapter 7 would be required, with the additional demand
reductions ranging from three to 16 percent of the urban portion of total demand. It is likely that
potential cooperation among SWP contractors and/or temporarily increased purveyor
groundwater production during such an outage could increase supplies so that lower amounts, or
even no amount, of additional conservation would be needed. However, even without such
supply increases, these levels of additional conservation would be readily achievable. In an
emergency such as this, these levels of additional conservation would likely be achieved through
voluntary conservation, but mandatory measures would be enacted if needed.
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2005 2010 2015 2020 2025 2030

Local Supplies
Existing Supplies

Groundwater
Alluvial Aquifer (2) 17,500 17,500 17,500 17,500 17,500 17,500
Saugus Formation (3) 5,000 7,500 7,500 7,500 7,500 7,500

Recycled Water (4) (5) 190 600 640 640 640 640

Planned Supplies
Groundwater (3)

Restored wells (Saugus Formation) 0 5,000 5,000 5,000 5,000 5,000
New Wells (Saugus Formation) 0 0 0 5,000 5,000 5,000

Recycled Water (5) 0 0 600 2,360 4,130 5,890

Total Existing and Planned Local Supplies 22,690 30,600 31,240 38,000 39,770 41,530

SWP West Branch Storage Available
Flexible Storage (at Castaic Lake)

Existing (CLWA) 4,680 4,680 4,680 4,680 4,680 4,680
Existing (Ventura County) (6) 0 1,380 1,380 0 0 0

Emergency Storage
Pyramid Lake (7) 4,370 4,370 4,370 4,370 4,370 4,370
Castaic Lake (8) 3,370 3,370 3,370 3,370 3,370 3,370

Total West Branch Storage 12,420 13,800 13,800 12,420 12,420 12,420

Total Local Supplies and West Branch Storage 35,110 44,400 45,040 50,420 52,190 53,950

Demands (9)
Total Estimated Demand (w/o Conservation) (10) 44,700 50,000 54,700 58,600 64,200 69,100
Conservation (11) (3,700) (4,300) (4,900) (5,300) (6,000) (6,500)

Total Demand (w/ Conservation) 41,000 45,700 49,800 53,300 58,200 62,600

Additional Conservation Required 5,900 1,300 4,800 2,900 6,000 8,700
Additional Conservation as Percent of Demand (12) 16% 3% 10% 5% 10% 13%

Notes:
(1) Assumes complete disruption in SWP supplies and in deliveries through the California Aqueduct for six months.

(2) Pumping from the Alluvial Aquifer is assumed to be one-half of average/normal year supplies (see Table 6-2).

(3) Pumping from the Saugus Formation is assumed to be one-half of single dry year supplies (see Table 6-3).

(4) Existing recycled water supply is based on one-half of current actual use of about 500 af for 2005, projected demand of 1,600 af for 2010,

and existing supply of 1,700 af from 2015 on, as adjusted for the reduction described in Footnote 5.

(5) Assumes 25 percent reduction in waste discharge, and therefore in recycled water availability, due to additional voluntary conservation.

(6) Initial term of the Ventura County entities' flexible storage account is ten years (from 2006 to 2015).

(7) CLWA's share of usable storage at Pyramid Lake, based on its 2.817 percent proportionate share of capital cost repayment of the reservoir.

Usable storage is assumed to be 165,100 af (maximum operating storage of 169,900 af, less regulatory storage of 10,000 af for making

peak summer deliveries and dead pool storage of 4,800 af).

(8) CLWA's share of usable storage at Castaic Lake, based on its 2.927 percent proportionate share of capital cost repayment of the reservoir.

Usable storage is assumed to be 115,100 af (maximum operating storage of 323,700 af, less regulatory storage of 30,000 af for making

peak summer deliveries, total SWP contractor flexible storage of 160,000 af, and dead pool storage of 18,600 af).

(9) Demands are assumed to be one-half of average/normal year demands (see Table 2-2).

(10) Demands are for uses within the existing CLWA service area. Demands for any annexations to the CLWA service area will be added

if and when such annexations are approved. During a six-month outage, currently proposed annexations would have a demand for about

2,000 afy and, given supplies CLWA is in the process of acquiring, potential future annexations with demands up to an additional 3,500 afy

could eventually be approved.

(11) Assumes 10 percent reduction on urban portion of total demand resulting from conservation best management practices, as

discussed in Chapter 7.

(12) Additional Conservation is expressed as percent of urban portion of total demand, since an outage would result in shortfall only to

purveyors' customers (i.e., urban users).

Table 8-4

Six-Month Disruption of Imported Supply System (1)

Supply / Demand (af)

Projected Supplies and Demands During
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8.5.3 Regional Power Outage Scenarios

For a major emergency such as an earthquake, Southern California Edison (Edison) has declared
that in the event of an outage, power would be restored within a 24 hour period. Following the
Northridge earthquake, Edison was able to restore power within 19 hours. Edison experienced
extensive damage to several key power stations, yet was still able to recover within a 24 hour
timeframe.

CLWA

To specifically address the concern of water outages due to loss of power, CLWA has equipped
its two treatment plants with generators to produce power for treating water to comply with the
State of California Safe Drinking Water Act and the Health and Safety Code. The Rio Vista
Water Treatment Plant and Intake Pump Station emergency generator system provides electrical
power to treat 30 mgd for 72 hours without fuel replacement. The Earl Schmidt Filtration Plant
emergency generator system provides electrical power to treat 33 mgd for 72 hours without fuel
replacement.

CLWA SCWD

SCWD is committed to providing regular service and meeting the needs of the community
during any emergency situation. SCWD is obligated to respond to emergencies by using all
available resources in the most effective way possible. SCWD has prepared an Emergency
Response Plan that provides emergency operations procedures for the effective use of resources
during various emergency situations. Emergency situations include but are not limited to:
earthquakes, major fire emergencies, water outages due to loss of power, localized flooding,
water contamination, and acts of sabotage.

To specifically address the concerns of water outages due to loss of power, SCWD has purchased
and maintains one mobile generator and has the ability to obtain emergency access to others.
The current generator is trailer mounted and has the capability of supplying 180 Kilovolt-
Amperes (KVA). This capacity provides the capability to run any facility within the service area
of SCWD. Most primary pumping facilities are equipped with emergency transfer switches, and
SCWD employees are trained regularly to install and operate the generators in the most efficient
and safe manner. The generator’s run time is only limited by the amount of available diesel fuel.
SCWD has an above ground diesel fuel storage tank with a capacity of 1,000 gallons located at
its Warehouse at 21110 West Golden Triangle Road in the City of Santa Clarita. SCWD
maintains one carrier truck, which is equipped with the capability of dispensing 100 gallons of
diesel as necessary in refilling the generators. In addition, SCWD maintains a trailer-mounted
100 gallon diesel tank that will be deployed as required to preserve services. SCWD will
respond to power outages on a prioritized basis and will continue its response to the power
emergency as long as necessary. In addition to the generators, SCWD has a gas driven pump
capable of delivering a maximum 2,000 gallons per minute (gpm). This pump can be installed at
select facilities and run as required.
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NCWD

NCWD fully understands its role in providing a vital service to the community. NCWD is
obligated to respond to emergencies by using all available resources in the most effective way
possible. NCWD has prepared an Emergency Response Plan that provides emergency
operations procedures for the effective use of NCWD resources during various emergency
situations. Emergency situations meant to be addressed by this plan are: earthquakes, major fire
emergencies, water outages due to loss of power, localized flooding, water contamination, and
acts of sabotage. To specifically address the concerns of water outages due to loss of power,
NCWD has purchased and maintains three mobile generators. The generators are trailer
mounted and have the following capacities: 600 KVA; 300 KVA; and 180 KVA.

These capacities provide the capability to run any facility within NCWD’s service area. All
primary pumping facilities are equipped with emergency transfer switches, and NCWD
employees are trained regularly to maximize the speed to install and operate the generators. The
generator run time is only limited by the amount of available diesel fuel. NCWD has an above
ground diesel fuel storage tank with a capacity of 1,000 gallons located at its main office at
23780 N. Pine Street in the City of Santa Clarita. Multiple crew trucks are equipped with 100
gallon diesel tanks and the necessary fueling equipment to refill the generators. NCWD would
respond to power outages on a prioritized basis and would continue its response to the power
emergency as long as necessary. In addition to the generators, NCWD has a gas driven pump
capable of delivering 600 gpm. This pump can be installed at select facilities as needed.

The NCWD Emergency Response Plan should be referenced for a more detailed description of
specific actions NCWD plans to take in the event of a major power failure.

VWC

In the event that a power outage occurs, VWC has one mobile generator capable of powering
either one of VWC’s Saugus wells or two Alluvial wells that are in close proximity to one
another. VWC would use the generator as a back-up to ensure water service remained until
Edison was able to restore power. For regional power outages, VWC would rely on Edison's
reliability criteria for restoring service with the longest outage assumed not to exceed 24 hours.
This length of outage would not have a significant impact on water service.

The VWC Emergency Response Plan should be referenced for a more detailed description of
specific actions VWC plans to take in the event of a major power failure.

8.6 MANDATORY PROHIBITIONS DURING SHORTAGES

All Valley residents live within the boundaries of the City of Santa Clarita or Los Angeles
County. Several ordinances were passed in 1991, during the last long-term drought, by the
various governmental entities in the Santa Clarita Valley outlawing wasteful water practices. It is
expected that, if the Valley experienced another dry-year period, the same ordinances would be
reactivated.
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On February 11, 1991, the CLWA Board of Directors adopted Resolution No. 804 mandating a
program of water conservation in the Santa Clarita Valley.

On February 14, 1991, the NCWD Board of Directors adopted Resolution No. 101 outlawing
wasteful water practices. The ordinance was amended on October 15, 1991, with the adoption of
Ordinance No. 102 and further amended on July 14, 2005, with the adoption of Ordinance No.
112.

On March 13, 1991, the City of Santa Clarita adopted Ordinance No. 91-16 outlawing wasteful
water practices and calling for voluntary water conservation. The ordinance was amended on
October 8, 1991 by the adoption of Ordinance No. 91-48.

On March 21, 1991, the Los Angeles County Board of Supervisors adopted Ordinance
No. 91-0046U, which prohibits wasteful water practices.

Most of the ordinances mentioned above had sunset provisions that were effective January 1,
1992; however, these ordinances could be reinstituted as needed.

8.7 CONSUMPTIVE REDUCTION METHODS DURING RESTRICTIONS

8.7.1 Supply Shortage Triggering Levels

The agencies will manage water supplies to minimize the social and economic impact of water
shortages. The Plan is designed to provide a minimum 50 percent of normal supply during a
severe or extended water shortage.

Demand reduction stages may be triggered by a shortage in any one of the water sources in the
Valley or by shortages in a combination of supplies. The guidelines for triggering the stages are
listed in Table 8-5. However, circumstances may arise where the purveyors may deviate from
these guidelines, such as in a case where the Governor declares a water shortage emergency
and/or institutes a statewide rationing program.

Table 8-5 
Water Deficiency Triggering Levels

Stage Percent Shortage

1 Up to 15 percent water deficiency
2 15 to 25 percent water deficiency
3 25 to 35 percent water deficiency
4 35 to 50+ percent water deficiency

8.7.2 Consumption Limits

The Valley-wide consumption allocation method for each customer type is as follows:

Single Family Hybrid of Per-capita and Percentage Reduction
Multi Family Hybrid of Per-capita and Percentage Reduction
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Commercial Percentage Reduction
Industrial Percentage Reduction
Governmental Percentage Reduction
Recreational Percentage Reduction
Irrigation Percentage Reduction

The percentage reductions at each stage and for each customer type correspond to the figures
listed in Table 8-4. In a drought situation (multiple-dry year period), individual customer
allotments will be based on a normal year consumption table. The water agencies will classify
each customer and calculate each customer’s allotment according to Table 8-4. Each customer
will be notified of its classification and allotment by mail before the implementation of a
mandatory program. New customers and connections will be notified at the time service
commences if a mandatory program is in effect. Any customer may appeal its classification on
the basis of use or the allotment on the basis of incorrect calculation.

In a disaster, prior notice of allotment may not be possible. Notice will be provided by the most
efficient means available, if necessary, through the terms of the CLWA’s Emergency Response
Plan.

8.7.3 New Demand

During any declared water shortage emergency requiring mandatory rationing, the retail
purveyors recommend that the City and County building departments continue to process
applications for grading and building permits, but not issue the actual permits until mandatory
rationing is rescinded. In Stages 3 and 4, it may be necessary to discontinue all use of grading
water, even if permits have been issued, and consider banning all use of water for non-essential
uses, such as new landscaping and pools.

8.8 PENALTIES FOR EXCESSIVE USE

The following section provides a summary of the penalties, if any, that are implemented for
excessive water use for CLWA SCWD, NCWD, and VWC.

8.8.1 CLWA Santa Clarita Water Division

The SCWD has one commodity rate for all customer classes, so no excessive use penalties are in
place.

8.8.2 Newhall County Water District

In July 2005, NCWD’s Board of Directors adopted Ordinance No. 112, which addresses water
conservation, shortage, drought, and emergency response procedures. NCWD’s Water
Conservation Action Plan states that no water user shall waste water or make, cause, or permit
the use of water for any purpose contrary to any provision of Ordinance No. 112, or in quantities
in excess of the use permitted by the conservation stage in effect. If excessive use (water leaks
and/or waste) is detected from any water user, the following enforcement plan will be followed:
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Efficient Water Use and Stage 1 Enforcement:

� Any sign of water leaks and/or waste will be documented.

� NCWD will then determine the appropriate level of action to inform the water
user of the guidelines in Ordinance No. 112 and will encourage more efficient
water use.

Stages 2, 3, and 4 Enforcement:

� First Violation: NCWD shall issue a verbal warning to the water user and
recommend corrective action.

� Second Violation: NCWD shall issue a written warning to the water user, and a
fine of $40 shall be added to the water user’s bill if the corrective action is not
taken within 30 days after receiving the written warning.

� Third Violation: A fine of $100 shall be added to the water user’s bill if the
corrective action is not taken within 30 days after receiving the written warning.
In addition, the NCWD Board or General Manager may require installation of a
flow-restricting device on the water user’s service connection.

� Fourth Violation: For the fourth and any additional violations, a fine of $250 shall
be added to the water user’s bill at the property where the violation occurred.
NCWD may also discontinue the water user’s water service at the property where
the violation occurred. Reconnection shall be permitted only when there is
reasonable protection against future violations, such as a flow-restricting device
on the customer’s service connection, as determined at NCWD’s discretion.

NCWD Enforcement Costs: NCWD shall be reimbursed for its costs and expenses in
enforcing the provisions of Ordinance No. 112, including costs incurred for staff to
investigate and monitor the water user’s compliance with the terms of the Ordinance.
Charges for installation of flow-restricting devices or for discontinuing or restoring water
service, as NCWD incurs those charges, shall be added to the water user’s bill at the
property where the enforcement costs were incurred.

8.8.3 Valencia Water Company

VWC is regulated by the PUC. During times of threatened or actual water shortage, the PUC will
require that VWC apportion its available water supply among its customers. In the absence of
direction from the PUC, VWC will apportion the supply in the manner that appears most
equitable under circumstances then prevailing and with the cooperation of the Valley water
purveyors with due regard to public health and safety.

The PUC’s methodology for water utilities to implement Water Conservation Plans is
documented in Standard Practice U-40-W, “Instructions for Water Conservation, Rationing, and
Service Connection Moratoria.” Water shortage contingency plans must be approved by the PUC
prior to implementation by VWC. As stated in the Standard Practice U-40-W, the PUC shall
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authorize mandatory conservation and rationing by approving Schedule No. 14.1, Mandatory
Water Conservation and Rationing. Schedule No. 14.1 sets forth water use violation fines,
charges for removal of flow restrictors, and the period during which mandatory conservation and
rationing measures will be in effect.

8.9 FINANCIAL IMPACTS OF ACTIONS DURING SHORTAGES

The following section addresses the financial impacts of actions during water shortages for
CLWA SCWD, NCWD, and VWC.

8.9.1 CLWA Santa Clarita Water Division

Approximately 45 percent of SCWD’s expenses are variable and will be reduced proportionately
with any reduction in sales due to voluntary or mandatory conservation. The remaining 55
percent of expenses are fixed and will not decrease as a result of reduced sales. Also, only 50
percent of the fixed expenses are included in the meter charge, and 70 percent of SCWD’s
revenues are generated by the commodity and energy charge.

As a result of the 1987-1992 drought, the Valley’s retail water purveyors asked their retail
customers to voluntarily reduce water use in 1992. The customers temporarily achieved a 25
percent reduction in usage. Approximately 70 percent of SCWD’s revenues are derived from the
commodity charge. A reduction of 25 percent could dramatically affect the financial stability of
SCWD and impact its ability to meet its payment obligations and fund its capital program.
Rather than being faced with the necessity of raising rates during a drought period, the Board
directed staff to establish and maintain a Water Conservation Rate Stabilization Fund to be used
in years when actual consumption drops 10 percent or more below average consumption. The
Rate Stabilization Fund, established to address the financial impacts of water shortages, was
approved by the Board in 2004.

8.9.2 Newhall County Water District

NCWD’s rates are designed with the intent that NCWD will generate adequate revenues to meet
the costs of operating the water system. For the 2005-06 budget year, it is expected that 26
percent of NCWD’s total water revenues will come from the service charge and about 74 percent
of the total revenues will come from the commodity charge. The service charge is based on
meter size and the commodity charge is based on the quantity of water consumed.

The nature of NCWD’s operation (as with any water utility) is that the majority of the operating
costs are “fixed” in nature and do not increase or decrease in direct proportion with increases or
decreases in water use by customers. For example, if water availability issues or shortages cause
NCWD to request a voluntary reduction in the customer’s water use, two-thirds of the operating
costs will remain the same even though less water is sold. This would result in a major revenue
shortfall.

In an effort to address this shortfall, NCWD established a reserve policy (Resolution 2005-26),
that includes a “rate stabilization” fund to be used in situations where actual consumption of
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water is reduced as a direct result of a water shortage situation as defined in Table 8-1 of this
Plan.

In the event of a declaration of a water shortage situation, NCWD’s Board of Directors will
consider options and actions intended to replenish the rate stabilization reserve to its ideal level.
These actions may include but are not limited to rate increases or surcharges, per customer
assessments, and utilization of other reserve funds.

8.9.3 Valencia Water Company

The PUC allows the investor owned water utilities it regulates to track and seek recovery of lost
revenues and expense increases due to mandatory or voluntary water rationing during a drought.
PUC regulated utilities’ rates are set based on an assumed level of customer water usage during
normal weather conditions. Therefore, when a drought occurs and customers conserve water, a
utility’s revenue declines, and it is difficult for the utility to fund its operating expenses. In order
to provide an incentive for utilities to promote water conservation during periods of drought, the
PUC developed a mechanism whereby utilities can track lost revenues as well as increases in
expenses due to drought. Utilities can then recover a portion of their lost revenues and expense
increases via a surcharge to customers. This reduces the financial strain conservation programs
place on investor owned utilities while furthering the statewide goal of water conservation during
periods of drought.

8.10 WATER SHORTAGE CONTINGENCY RESOLUTION

If a water shortage crisis reoccurs, such as the 1987-1992 drought, the water agencies will call a
public hearing to declare a water shortage pursuant to Sections 351 and 352 of the California
Water Code.

The Los Angeles County Board of Supervisors (on behalf of LACWWD #36) and NCWD’s and
CLWA’s respective Boards of Directors would adopt ordinances, similar to those adopted in
1991, implementing the Water Shortage Contingency Plan. As stated in Section 8.6, in February
1991, the CLWA Board of Directors adopted Resolution No. 804, which recognized reductions
in requested delivery of SWP supply and mandated water conservation in the Valley.

VWC would file an advice letter with the CPUC implementing the Water shortage Contingency
Plan.

8.11 MECHANISM TO DETERMINE REDUCTIONS IN WATER USE

Demand

NCWD, SCWD, and VWC bill their customers on a monthly basis. The prior year’s
consumption is included on most customer bills. This allows comparison of the total
consumption from each billing period to the same billing period from the prior year.
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Production

Under normal conditions, CLWA, NCWD, SCWD, and VWC prepare monthly production
reports, which are reviewed and compared to production reports and pumping statistics from the
same period of the prior year. Under water shortage conditions, these production reports could
be prepared as often as daily.

Stage 1 and 2 Water Shortages

During Stage 1 and 2 Water Shortages, retail purveyors will review selected production reports
on a daily basis, and CLWA will provide each retail purveyor with a copy of its daily production
report. The water agencies will meet on a more frequent basis to review water supply and
demand in the Valley. Billing reports will be reviewed to identify users who are not abiding by
the plan.

Stage 3 and 4 Water Shortages

During Stage 3 and 4 Water Shortages, the retail purveyors will review all production reports and
pumping statistics on a daily basis. The water agencies will continue to monitor the supply and
demand in the Valley. Water transfers and agreements to use each other’s distribution facilities
will be implemented as needed. Billing reports will be reviewed to identify users who are not
abiding by the plan.

Disaster Shortage

During a disaster shortage, management will continually monitor production figures. The water
agencies will work to transfer water and use each other’s distribution facilities where feasible.
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UWMP 2005 Workshop and Public Hearing Schedule

Date Meeting

April 7, 2005 Community Workshop #1

June 29, 2005 Community Workshop #2

August 31, 2005 Community Workshop #3

September 28, 2005 First Joint Public Hearing

October 26, 2005 Second Joint Public Hearing

UWMP 2005 Outreach Meeting Schedule

Date Meeting

May 17, 2005
City of Santa Clarita Planning and Government
Relations Staff

July 13, 2005 Building Industry Association Executive Director

August 3, 2005
Building Industry Association Government Affairs
Committee

August 9, 2005 Santa Clarita Valley Government Affairs Committee

September 20, 2005 Santa Clarita Valley Chamber of Commerce Board

September 21, 2005 Castaic Town Council

September 22, 2005
Santa Clarita Valley Chamber of Commerce
Environmental Committee
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Appendix C
Groundwater Resources and Yield in the Santa Clarita Valley

Introduction

Beginning in the early part of the twentieth century, and continuing through the 1970s, local
groundwater extracted from the two aquifers that comprise the local groundwater basin was the
Santa Clarita Valley’s sole source of water supply. Since 1980, local groundwater supplies have
been supplemented with imported surface water from the State Water Project (SWP). In 2003,
augmentation of those water supplies began with the initiation of deliveries from Castaic Lake
Water Agency’s (CLWA) recycled water system, which is anticipated to increase with time.

Santa Clara River Valley Groundwater Basin – East Subbasin

The groundwater basin generally beneath the Santa Clarita Valley, identified in the California
Department of Water Resources’ (DWR) Bulletin 118, 2003 Update as the Santa Clara River
Valley Groundwater Basin, East Subbasin (Basin) (Basin No. 4-4.07), is comprised of two
aquifer systems. The Alluvium generally underlies the Santa Clara River and its several
tributaries and the Saugus Formation underlies practically the entire Upper Santa Clara River
area. There are also some scattered outcrops of Terrace deposits in the Basin that likely contain
limited amounts of groundwater; however, since these deposits are located in limited areas that
are situated at elevations above the regional water table and are also of limited thickness, they
are of no practical significance as aquifers and consequently have not been developed for any
significant water supply. Figure C-1 illustrates the mapped extent of the Basin in DWR Bulletin
118 (2003), which approximately coincides with the outer extent of the Alluvium and Saugus
Formation, and its relationship to the extent of the CLWA service area.

A 2001 Update Report on both the Alluvium and Saugus Formation Aquifers was completed by
Richard C. Slade and Associates, Consulting Groundwater Geologists (Slade, 2002). That report
updated the analyses and interpretation of hydrogeologic conditions from earlier reports (Slade,
1986 and 1988), including extensive detail on major aspects of the groundwater Basin. Notable
parts of the 2001 Update Report includes:

� Description of the extensive additional data available since the original Alluvium and
Saugus Formation reports were prepared in 1986 and 1988, respectively

� Organization of historic data into a Geographic Information System (GIS) database
� Description of the overall groundwater basin in conformance with that being mapped by

the Department of Water Resources in Bulletin 118 (2003)
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� Analysis of historical groundwater levels and production, and conclusions that there have
been no conditions that would be illustrative of groundwater overdraft

� Suggestion that utilization of operational yield (as opposed to perennial yield) as a basis
for managing groundwater production would be more applicable in this basin to reflect

� Fluctuating utilization of groundwater in conjunction with utilization of imported SWP
water

� Conclusion that operational yield of the Alluvium is 30,000 to 40,000 acre-feet per year
(afy) for wet and average/normal rainfall years, with an expected reduction into the range
of 30,000 to 35,000 afy in dry years

� Conclusion that operational yield of the Saugus Formation would be in the range of 7,500
to 15,000 afy on a long-term basis, with short-term increases during dry periods into a
range of 15,000 to 25,000 afy, and to 35,000 afy if dry year conditions continue

Groundwater Management Plan

As part of legislation authorizing CLWA to provide retail water service to individual municipal
customers in addition to its ongoing wholesale water supply, Assembly Bill 134 (2001) included
a requirement that CLWA prepare a groundwater management plan in accordance with the
provisions of Water Code Section 10753, which was originally enacted by, and is commonly
known as, Assembly Bill 3030. The general contents of CLWA’s groundwater management
plan were outlined in 2002, and a detailed plan was drafted and adopted in 2003 to satisfy the
requirements of AB 134. The plan both complements and formalizes a number of existing water
supply and water resource planning and management activities in CLWA’s service area, which
effectively encompasses the East Subbasin of the Santa Clara River Valley Groundwater Basin.

CLWA adopted the Groundwater Management Plan (GWMP) in December 2003. As part of the
GWMP, four management objectives, or goals, were established for the Basin including: (1)
development of an integrated surface water, groundwater, and recycled water supply to meet
existing and projected demands for municipal, agricultural, and other water uses; (2) assessment
of groundwater Basin conditions to determine a range of operational yield values that will make
use of local groundwater conjunctively with supplemental SWP supplies and recycled water to
avoid groundwater overdraft, (3) preservation of groundwater quality, including active
characterization and solution of any groundwater contamination problems, and (4) preservation
of interrelated surface water resources, which includes managing groundwater to not adversely
impact surface and groundwater discharges or quality to downstream basin(s).

The adopted GWMP includes 14 elements that are intended to accomplish the Basin
management objectives listed above. In summary, the plan elements include:

� Monitoring of groundwater levels, quality, production and subsidence
� Monitoring and management of surface water flows and quality
� Determination of Basin yield and avoidance of overdraft
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� Development of regular and dry-year emergency water supply
� Continuation of conjunctive use operations
� Long-term salinity management
� Integration of recycled water
� Identification and mitigation of soil and groundwater contamination, including

involvement with other local agencies in investigation, cleanup, and closure
� Development and continuation of local, state and federal agency relationships
� Groundwater management reports
� Continuation of public education and water conservation programs
� Identification and management of recharge areas and wellhead protection areas
� Identification of well construction, abandonment, and destruction policies
� Provisions to update the groundwater management plan

Alluvium – General

The Alluvial Aquifer system, of Quaternary to Holocene (recent) geologic age, consists primarily
of stream channel and flood plain deposits of the Santa Clara River and its tributaries. The
Alluvium is deepest along the center of the present river channel, with a maximum thickness of
about 200 feet near the Saugus area. It thins toward the flanks of the adjoining hills and toward
the eastern and western boundaries of the Basin and, in the tributaries, becomes a mere veneer in
their upper reaches. The spatial extent of the Alluvium throughout the Basin is illustrated in
Figure C-2.

Groundwater generally moves westward toward the outlet of the Basin, which is also the outlet
of the Upper Santa Clara River Hydrologic Area. Thus, groundwater movement in the Alluvium
beneath the tributaries is toward their confluence with the Santa Clara River and then westward
in the Alluvium. From about Castaic Junction to Blue Cut, the Alluvium thins and narrows.
This configuration forces groundwater to rise, keeping the depth to water at or close to the land
surface. As discussed in more detail below, the general groundwater flow direction has remained
unchanged whether groundwater levels are high or intermittently depressed. The San Gabriel
and Holser faults traverse the Basin but neither fault measurably affects groundwater levels or
flows in the Alluvium.
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Alluvial wells are distributed throughout the basin along the Santa Clara River and its southwest
draining tributaries. Figure C-3 illustrates the location of the wells operated by retail water
purveyors and other known Alluvial wells in the Basin. The Alluvium is the most permeable of
the local aquifer units. Based on well yields and aquifer testing, estimated transmissivity values
of 50,000 to 500,000 gallons per day per foot have been reported for the Alluvium, with the
higher values where the Alluvium is thickest in the center of the Valley and generally west of
Bouquet Canyon. The amount of groundwater in storage in the Alluvium can vary because of
the effects of recharge, discharge, and pumping from the aquifer. The maximum storage
capacity of the Alluvium has been estimated to be 240,000 acre-feet (af).

Consistent with the 2001 Update Report (Slade, 2002), the current management practice of the
local retail water purveyors is to continue a groundwater operating plan that generally results in
total Alluvial pumping in the range of 30,000 to 40,000 afy, slightly reduced to 30,000 to 35,000
afy in dry periods. This operating plan maximizes use of the Alluvium because of the aquifer’s
ability to store and produce good quality water on a perennial basis, and because the Alluvium is
capable of rapid recovery of water levels and storage in wet periods. As with many groundwater
basins, it is possible to intermittently exceed the long-term average yield for one or more years
without long-term adverse effects. In the eastern part of the Alluvial Aquifer system, pumping
during dry periods results in intermittently lower water levels in that portion of the aquifer.
However, management of pumping during dry periods limits the lowering of water levels, and
normal-to-wet period recharge results in a rapid return of groundwater levels to historic highs.
Historical groundwater data collected from the Alluvium over many hydrologic cycles provides
assurance that groundwater elevations return to normal in average or wet years following periods
during which the groundwater elevations have declined. In addition, high rainfall totals in only
one to two years generally will cause water levels within the Alluvium to rise quickly and by a
relatively large amount. Such water level response to rainfall is a significant characteristic of
permeable, porous, alluvial aquifer systems that occur within large watersheds.
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Alluvium – Historical and Current Conditions

Total pumpage from the Alluvium in 2004 was about 33,800 af, of which about 56 percent
(19,000 af) was for municipal water supply, and the balance, about 44 percent (14,800 af), was
for agriculture and other (minor) miscellaneous uses.

Alluvial pumpage has been recorded intermittently since the mid-1940s, and consistently since
1980. When pumpage records are unavailable (e.g., in the 1970s), data has been approximated to
obtain a continuous historic record (Figure C-4). Alluvial pumpage from private wells,
estimated to be at most 500 afy, has been included in the total Alluvial pumpage. Since the
inception of SWP deliveries to CLWA in 1980, total pumpage from the Alluvium has ranged
from a low of about 20,000 afy (in 1983) to slightly more than 43,000 afy (in 1999).
Agricultural pumpage remained stable from the mid-1940’s through about 1960, generally
ranging from 33,000 to 37,000 afy, with annual pumpage as high as 41,000 af. From 1960
through the late 1970’s, agricultural pumpage declined in a nearly linear trend, and has fluctuated
slightly since then, between approximately 10,000 and 16,000 afy. As agricultural pumpage
declined, municipal pumpage from the Alluvium increased from less than 4,000 afy in the 1950s
to approximately 17,000 af in 1980. Beginning in 1980 with the importation of SWP water,
municipal pumpage from the Alluvium declined to about 12,500 afy and remained stable
throughout the 1980’s. Municipal pumpage has subsequently increased to the current range of
approximately 20,000 to 25,000 afy. Overall, there has been a change in municipal/agricultural
pumping distribution since 1980, toward a slightly higher fraction for municipal water supply
(from about 50 percent to nearly 60 percent of Alluvial pumpage), which reflects the general
land use changes in the Valley.

The most recent analysis of the Alluvium (Slade, 2002) suggested that the operational yield of
the Alluvium is 30,000 to 40,000 afy in average/normal and wet years, with a reduction to
30,000 to 35,000 afy in dry years. On a long-term basis since the importation of SWP water,
total Alluvial pumpage has been about 30,500 afy (31,300 af in years with less than average
precipitation, and 29,400 af in years with greater than average precipitation). These amounts are
at the lower end of the range of operational yield of the Alluvium.
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Groundwater levels in various parts of the Basin have historically exhibited different responses
to both pumpage and climatic fluctuations. During the last 20 to 30 years, in essentially all the
alluvial portions of the Basin, groundwater levels have fluctuated from near the ground surface
when the Basin is full, to as much as 100 feet lower when the Basin is pumped during
intermittent dry periods of reduced recharge. Figure C-3 groups the Alluvial wells into areas
with similar groundwater level fluctuations. Figures C-5 and C-6 present historical groundwater
levels organized into hydrograph form (groundwater elevation vs. time) for four of these areas in
the Basin. The other areas shown in Figure C-3 exhibit groundwater level responses similar to
those in these four areas.

The ‘Mint Canyon’ area is located at the far eastern end of the Basin along the Santa Clara River.
In this area, the Alluvium is shallower than in the western parts of the Basin; consequently, the
area has historically exhibited the most dramatic responses to climatic fluctuations. The ‘Above
Saugus WRP’ and ‘Bouquet Canyon’ areas generally exhibit groundwater level responses that
are similar to those in the ‘Mint Canyon’ area.

The ‘Below Saugus WRP’ area is located along the Santa Clara River immediately downstream
of the Saugus Water Reclamation Plant (WRP). This area has shown a dramatic increase in
groundwater levels (30 to 60 feet) since the 1960s. The area now receives recharge from the
treated wastewater discharged from the Saugus WRP to the Santa Clara River, and is located in
one of the thickest areas of the Alluvium. The ‘Below Saugus WRP’ area exhibits groundwater
level responses to climatic fluctuations, but these responses are much smaller than those further
east in the Basin. The ‘San Francisquito Canyon’ area generally exhibits groundwater level
responses that are similar to those in the ‘Below Saugus WRP’ area.

The ‘Castaic Valley’ area is located along Castaic Creek below Castaic Lake. Groundwater
levels in this area have remained fairly constant, with slight responses to climatic fluctuations,
since the 1950s.

The ‘Below Valencia’ WRP area is located along the Santa Clara River downstream of the
Valencia WRP, and receives recharge from the treated wastewater discharged from the Valencia
WRP to the Santa Clara River. Groundwater levels in this area exhibit slight, if any, response to
climatic fluctuations, and have remained fairly constant since the 1950s.
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Groundwater fluctuations in the ‘Mint Canyon’ area (illustrated in Figure C-5) represent the
most substantial intermittent changes in the Basin. As described and discussed above, the
Alluvium has historically experienced a number of alternating wet and dry hydrologic conditions
during which groundwater level declines are followed by returns to historic highs. Since the
Alluvium is thinner to the east, the resulting groundwater fluctuations are most dramatic in this
area, up to 75 to 100 feet. When water levels are low, well yields and pumping capacities in this
area can be impacted. The affected retail water purveyors respond by decreasing pumping and
increasing use of Saugus Formation and imported SWP supplies. The purveyors also shift a
fraction of the Alluvial pumpage that would normally be supplied by ‘Mint Canyon’ area wells
to areas further west, where well yields and pumping capacities remain fairly constant because of
smaller groundwater level fluctuations. As shown in Figure C-7, the purveyors have decreased
the percent of total Alluvial pumpage from the ‘Mint Canyon’ area steadily beginning in 2000,
and have offset these decreases by increasing pumpage in the ‘Below Saugus WRP’ and ‘Below
Valencia WRP’ areas. This allows the purveyors to maximize the available supply from the
Alluvium during dry periods to best meet demand. In spite of the current period of below
average precipitation, groundwater levels in the ‘Mint Canyon’ area have ceased to decline in the
last two years. This is illustrative of the purveyors’ integrated use of surface water and
groundwater to maintain local groundwater resources within their overall yield.

Depending on the period of available data, all the hydrographs of groundwater levels in the
Alluvium show the same general picture: recent (last 30 years) groundwater levels have
exhibited historic highs; in some locations, there are intermittent dry-period declines (and an
associated use of some groundwater from storage) followed by wet-period recoveries (and
associated natural refilling of storage space). On a long-term basis, the Alluvium shows no signs
of water level-related overdraft (i.e., no trend toward decreasing water levels and storage). Since
there is no evidence of any historic or recent trend toward permanent groundwater level or
storage decline, pumpage from the Alluvium has been, and continues to be, within the
operational yield of that aquifer.

As previously mentioned, it is possible to intermittently pump the aquifer by exceeding its
average yield for one or more years without long-term impacts. This utilizes some water from
storage in the aquifer, and is evidenced by lowered groundwater levels, which subsequently
recover during periods of reduced pumpage or higher than average precipitation. Records of
groundwater levels, pumpage and precipitation suggest that declines and subsequent rises in
groundwater levels are influenced more by fluctuations in the availability of water for recharge
than by pumpage. When less water is available for recharge, during periods of lower than
average precipitation and streamflow, groundwater levels decline even when pumpage remains
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constant. Conversely, when an abundance of water is available for recharge because of wet
conditions, pumpage can increase significantly without affecting groundwater levels. Overall,
long-term experience with Alluvial Aquifer response to pumping in the ranges now considered to
be its operational yield shows that such ranges can be considered reliable components of future
supply. Recently completed numerical groundwater flow modeling, discussed in detail below,
has been used to project Alluvial Aquifer response to the same ranges of pumping over multiple
decades of varying hydrologic conditions; groundwater levels are projected to essentially repeat
what has historically occurred since the importation of supplemental SWP water.

Saugus Formation – General

The Saugus Formation, of Pliocene to Pleistocene geologic age, has traditionally been divided
into two stratigraphic units: the lowermost, geologically older Sunshine Ranch Member, which is
of mixed marine to terrestrial (non-marine) origin; and the overlying, or upper, portion of the
Formation which is entirely terrestrial in origin. The Sunshine Ranch Member of the Saugus
Formation has a maximum thickness of about 3,000 to 3,500 feet in the central part of the
Valley; however, due to its marine origin and fine-grained nature, it is not considered to be a
viable source of groundwater for municipal or other water supply. Above the Sunshine Ranch
Member, the upper portion of the Saugus Formation is coarser grained, consisting mainly of
lenticular beds of sandstone and conglomerate that are interbedded with lesser amounts of sandy
mudstone, which were deposited in stream channels, flood plains, and alluvial fans by one or
more ancestral drainage systems in the Valley. The sand and gravel units that represent aquifer
materials in the upper part of the Saugus Formation are generally located between depths of
about 300 and 2,500 feet. The spatial extent of the Saugus Formation throughout the Basin is
illustrated on Figure C-8. 
 
The Saugus Formation is much thicker and more spatially extensive throughout the Basin when
compared to the Alluvium. It is also significant in terms of groundwater storage and individual
well capacity. However, the Saugus Formation has typically lower values of transmissivity, in
the range of 80,000 to 160,000 gpd/ft, with the higher values in the upper portions of the
Formation. The storage capacity of the Saugus has most recently been estimated to be 1.65
million af between depths of 300 feet and approximately 2,500 feet (to the base of the Saugus, or
to the base of fresh water if shallower than 2,500 feet). Groundwater in the Saugus Formation
generally moves north along the South Fork of the Santa Clara River, towards the Santa Clara
River and the outlet of the Basin. Saugus wells operated by the retail water purveyors (shown in
Figure C-8) are located in the southern portion of the Basin, south of the Santa Clara River.

For long-term planning purposes, the operating plan includes pumping from the Saugus in the
range of 7,500 to 15,000 afy in average/normal years, a conservative estimate in light of
historical estimates of potential recharge to the Saugus complemented by observations of high
groundwater levels in the overlying Alluvium over the last 30 years. The operating plan also
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includes planned dry-year pumping of 15,000 to 35,000 afy for one to three consecutive dry
years, when shortages to other water supplies could occur. Such high pumping would be
followed by periods of lower pumpage (7,500 to 15,000 afy in average/normal years as noted
above) to allow recharge to recover water levels and storage in the Saugus. Maintaining the
substantial volume of water in the Saugus Formation is an important strategy to help provide
water supplies in the Valley during dry periods.

Saugus Formation – Historical and Current Conditions

Total pumpage from the Saugus Formation in 2004 was 6,500 af, of which most (5,700 af) was
for municipal water supply, and the balance (800 af) was for agricultural and other (minor) uses.
Historically, groundwater pumpage from the Saugus peaked in the early 1990s and then declined
steadily. Pumpage has remained generally stable, at an average of about 4,600 afy, since 1998.

Historical pumpage records for the Saugus Formation are limited prior to 1980, but suggest that
pumpage from the Saugus was minimal at that time. When pumpage records are unavailable,
data have been approximated to obtain a continuous historic record (Figure C-9). The records
indicate that there was almost no pumping from the Saugus prior to 1960 (about 100 af in most
years, beginning in 1948), and that some increased pumping for agricultural water supply (about
900 af) began in about 1962. The largest amount of agricultural pumping from the Saugus was
during the mid-1960s, when annual pumpage was about 3,000 af. Agricultural pumping from
the Saugus declined to near zero by the late 1970s, but has generally ranged from 500 to 1,000
afy since 1982. Municipal pumping records from the Saugus are incomplete prior to 1980.
There was no Saugus pumpage for municipal supply in the early 1960s. Despite the lack of pre-
1980 records, post-1980 data suggests that municipal pumping from the Saugus began in the
1970s, and reached nearly 5,000 afy by 1980-81.

The first historical investigation of the Saugus (Slade, 1988) suggested that the recharge potential
of the Saugus was in the range of 11,000 to 22,000 afy, depending on precipitation and
groundwater levels in the partially overlying Alluvium. Recent updating of that original work
(Slade, 2002) suggested that the operational yield of the Saugus Formation is in the range of
7,500 to 15,000 afy in average years, with an increase to as much as 35,000 afy in multiple dry
year periods. On a long-term average basis since the importation of SWP water, total pumpage
from the Saugus Formation has ranged from a low of about 3,700 afy (in 1999) to a high of
nearly 15,000 afy (in 1991); average pumpage from 1980 to present has been about 6,700 afy.
These numbers are at the lower end of the estimated range of the operational yield of the Saugus
Formation.

Unlike the Alluvium, which has an abundance of wells with extensive water level records, the
water level data for the Saugus Formation is limited by the distribution of the wells in this
Formation and the periods of record. The wells that do have water level records extending back
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to the mid-1960s indicate that groundwater levels in the Saugus Formation were highest in the
mid-1980s and are currently higher than they were in the mid-1960s (Figure C-10). Based on
these data, there is no evidence of any historic or recent trend toward permanent water level or
storage decline.

Records of groundwater levels, pumpage and precipitation suggest that declines and subsequent
rises in groundwater levels in the Saugus Formation are more influenced by pumpage than by
climatic fluctuations. Water levels in wells in the Saugus Formation are highly dependent on
pumping in the respective wells. As opposed to the Alluvium, where pumpage is fairly evenly
distributed among a number of wells in a given area, there are fewer active wells in the Saugus
Formation. Consequently, pumping at one well can create a localized pumping depression that is
evident in groundwater level hydrographs. Water levels in the Saugus Formation also exhibit
stronger seasonal pumping fluctuations over a year than in the Alluvium (generally more than 20
feet in active Saugus wells, as opposed to generally less than ten feet in Alluvial wells). These
responses to pumping are characteristic of the lower transmissivity of the Saugus Formation.

During the period from 1985 through 1991, which experienced consecutive years of lower than
average precipitation (with one average year in the middle), pumpage from the Saugus increased
from 4,700 afy to nearly 15,000 afy, and groundwater levels declined more than 100 feet in some
cases. The subsequent rise in water levels at an individual well depended on pumping at that
well. For example (as illustrated on Figure C-10), pumping of Saugus wells declined
dramatically beginning between 1993 and 1995, and water levels in individual wells
subsequently rose when pumping decreased. Since 1999, water levels in the Saugus have been
stable and have exhibited very slight, if any, response to current less-than-average precipitation.
A slight pumping depression is evident around active wells. Water levels in the Saugus remain
at or above historic levels, and there is no trend toward a sustained decline in Saugus water levels
or storage that would be indicative of overdraft.

Consistent with the 2001 Update Report (Slade, 2002), the current management practice of the
retail water purveyors is to preserve the Saugus Formation so this supply is available during
drought periods, when Alluvial groundwater and SWP supplies are anticipated to decrease. The
period of increased pumpage during the late 1980s and early 1990s is a good example of this
management strategy. Most notably, in 1991, when SWP deliveries were substantially reduced,
increased pumpage from the Saugus made up almost half of the decrease in SWP deliveries.
This increased Saugus pumpage resulted in a short-term decline in water levels reflecting the use
of stored water. However, the water levels subsequently rose when pumping was reduced,
reflecting recovery of groundwater storage in the Saugus Formation.

As with the Alluvial aquifer as introduced above, the response of the Saugus Formation to
pumping in the operational yield ranges has been projected by use of a recently completed
numerical groundwater flow model. Results of those projections, discussed in detail below,
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show that fluctuations in pumping over multiple decades of varying hydrologic conditions will
cause fluctuations in groundwater levels similar to what has historically occurred. Short-term
declines during dry periods when Saugus pumping is temporarily increased are followed by
recovery of water levels when pumping is reduced during wet/normal periods. The lack of any
projected permanent decline in Saugus groundwater levels supports the reliability of the Saugus
Formation as a long-term water supply at the capacities included in its operational yield.

Sustainability of Groundwater Supplies

Alluvial Aquifer – Based in part on historical operating experience, complemented by recent
groundwater modeling work as described herein, it is planned that the Alluvial Aquifer can
supply water on a long-term sustainable basis in the overall range of 30,000 to 40,000 afy, with a
probable reduction in dry years to a range of 30,000 to 35,000 afy. Both of those ranges include
about 15,000 afy of Alluvial pumping for current agricultural water uses and about 500 afy for
small private water supply. The dry year reduction is a result of practical constraints in the
eastern part of the Basin where lowered groundwater levels in dry periods have the effect of
reducing pumping capacities in that shallower portion of the aquifer.

Until recently, the long-term renewability of Alluvial groundwater was empirically determined
from approximately 60 years of recorded experience as previously described: long-term stability
in groundwater levels and storage, with some dry period fluctuations in the eastern part of the
Basin, over a historical range of Alluvial pumpage from as low as about 20,000 afy to as high as
about 43,000 afy. Over the last couple of years, those empirical observations have been
complemented by the development and application of a numerical groundwater flow model, has
been used to predict aquifer response to the planned operating ranges of pumping. The
numerical groundwater flow model has also been used to analyze the control of contaminant
migration under selected pumping conditions that would restore, with treatment, pumping
capacity that has been inactivated due to perchlorate contamination detected in some wells in the
Basin.

To examine the yield of the Alluvium or, in other words, the sustainability of Alluvium on a
renewable basis, the groundwater flow model was used to examine long-term projected response
of the aquifer to pumping for municipal and agricultural uses in the 30,000 to 40,000 afy range
under average/normal and wet conditions, and in the 30,000 to 35,000 afy range under locally
dry conditions. To examine the response of the entire aquifer system, the model also
incorporated pumping from the Saugus Formation in accordance with the normal (7,500-15,000
afy) and dry year (15,000-35,000 afy) operating plan for that aquifer. The model was run over a
78 year hydrologic period which was selected from actual historical hydrology (i.e.,
precipitation) to examine a number of hydrologic conditions that would be expected to affect
both groundwater pumping and groundwater recharge. The selected 78-year simulation period
was assembled from an assumed recurrence of 1980 to 2003 conditions, followed by an assumed
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recurrence of 1950 to 2003 conditions. The 78-year period was analyzed to define both local
hydrologic conditions (normal vs. dry), which affect the rate of pumping from the Alluvium, and
hydrologic conditions that affect SWP operations, which in turn affect the rate of pumping from
the Saugus. The resultant simulated pumping cycles included the distribution of pumping around
the Basin for each of the existing wells, for normal and dry years respectively, shown in Tables
C-1 and C-2.

The resultant pumping cycles are summarized as follows:

• Twenty-four years of dry year Alluvial pumping at 30,000 to 35,000 afy
• One drought of four consecutive dry years of Alluvial pumping at 30,000 to 35,000

afy
• Two droughts of three consecutive dry years each, with Alluvial pumping at 30,000

to 35,000 afy
• Three selected years with assigned dry-year Alluvial pumping despite near-normal or

above-normal rainfall because each selected year was preceded by a multi-year
drought

• Eighteen years of dry-year pumping from the Saugus, or an average of one dry year
approximately every four years

• Two droughts lasting three years, plus (in both cases) a dry year that occurs two years
before the beginning of each three-year drought and another dry year that begins one
year after each three-year drought has ended; Saugus pumping was increased into the
15,000 to 35,000 afy range in all those years

• Two droughts lasting two years; Saugus pumping was increased into the 15,000 to
25,000 afy range in those years

• Sixty years of normal-year Saugus pumping, 7,500 to 15,000 afy

Simulated Alluvial aquifer response to the preceding range of hydrologic conditions and
pumping stresses was essentially a long-term repeat of the historical conditions that have resulted
from similar pumping over the last several decades. The resultant response consisted of (1)
generally constant groundwater levels in the middle to western portion of the Alluvium, and
fluctuating groundwater levels in the eastern portion of the Alluvium as a function of wet and dry
hydrologic conditions, (2) variations in recharge that directly correlate with wet and dry
hydrologic conditions, and (3) no long-term decline in groundwater levels or storage. Examples
of projected groundwater levels and storage in various parts of the basin are illustrated in Figures
C-11 through C-15. Based on the combination of actual experience with Alluvial aquifer
pumping at capacities similar to those planned for the future and the resultant sustainability
(recharge) of groundwater levels and storage, complemented by modeled projections of aquifer
response to planned pumping rates that also show no depletion of groundwater, the Alluvial
Aquifer is considered a sustainable water supply source to meet the Alluvial portion of the
operating plan for the groundwater Basin.



TABLE C-1
Recent and Simulated Future Annual Groundwater Pumping Volumes from the Alluvial Aquifer

Historical Pumping
Well Name Locationa 2001 2002 2003 Normal Years Dry Years
NCWD-Castaic 1 Castaic Valley 345 385 561 385 345
NCWD-Castaic 2 Castaic Valley 166 0 123 166 125
NCWD-Castaic 3 Castaic Valley 0 0 0 0 0
NCWD-Castaic 4 Castaic Valley 100 47 56 100 45
NCWD-Pinetree 1 Mint Canyon 164 0 0 164 0
NCWD-Pinetree 2 Mint Canyon 0 0 0 0 0
NCWD-Pinetree 3 Mint Canyon 566 544 525 545 525
NCWD-Pinetree 4 Mint Canyon 300 5 0 300 0
NCWD Total 1,641 981 1,265 1,660 1,040
NLF-161 Downstream of Valencia WRP 496 485 2,021 485 485
NLF-B10 Downstream of Valencia WRP 1,240 534 344 344 344
NLF-B11 Downstream of Valencia WRP 205 232 271 232 232
NLF-B5 Downstream of Valencia WRP 1,680 2,280 1,582 1,582 1,582
NLF-B6 Downstream of Valencia WRP 1,312 2,175 1,766 1,766 1,766
NLF-B7 Downstream of Valencia WRP 474 584 402 584 584
NLF-C Downstream of Valencia WRP 1,319 1,720 1,373 1,373 1,373
NLF-C3 Downstream of Valencia WRP 93 192 186 192 192
NLF-C4 Downstream of Valencia WRP 1,028 809 764 809 809
NLF-C5 Downstream of Valencia WRP 680 850 622 850 850
NLF-C6 Downstream of Valencia WRP 231 241 108 241 241
NLF-C7 Downstream of Valencia WRP 741 866 443 866 866
NLF-C8 Downstream of Valencia WRP 293 594 408 594 594
NLF-E Castaic Valley 1,691 16 28 16 16
NLF-E2 Castaic Valley 141 55 14 55 55
NLF-E4 Downstream of Valencia WRP 0 0 0 0 0
NLF-E5 Downstream of Valencia WRP 172 679 537 679 679
NLF-E9 Downstream of Valencia WRP 238 814 47 814 814
NLF-G45 Downstream of Valencia WRP 291 283 60 283 283
NLF-W4 San Francisquito Canyonb 46 1 0 0 0
NLF-W5 San Francisquito Canyon 276 104 23 107 107
NLF-X3 Downstream of Valencia WRP 12 0 0 0 0
NLF Total 12,659 13,514 10,999 11,872 11,872
SCWD-Clark Bouquet Canyon 696 782 712 782 700
SCWD-Guida Bouquet Canyon 1,047 1,320 1,230 1,320 1,230
SCWD-Honby Above Saugus WRP 721 696 874 696 870
SCWD-Lost Canyon 2 Mint Canyon 741 730 644 741 640
SCWD-Lost Canyon 2A Mint Canyon 1,034 905 593 1,034 590
SCWD-Mitchell #5A Mint Canyon 407 143 19 0 0
SCWD-Mitchell #5B Mint Canyon 0 150 0 557 0
SCWD-N. Oaks Central Mint Canyon 822 1,646 1,641 822 1,640
SCWD-N. Oaks East Mint Canyon 1,234 448 485 1,234 485
SCWD-N. Oaks West Mint Canyon 898 1,123 31 898 0
SCWD-Sand Canyon Mint Canyon 930 705 195 930 195
SCWD-Sierra Mint Canyon 846 87 0 846 0
SCWD-Stadium Above Saugus WRP 565 778 0 800 800
SCWD Total 9,941 9,513 6,424 10,660 7,150

UWMP Pumping
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California

RDD/051860009 (CAH2166.xls) Page 1 of 2



TABLE C-1
Recent and Simulated Future Annual Groundwater Pumping Volumes from the Alluvial Aquifer

Historical Pumping
Well Name Locationa 2001 2002 2003 Normal Years Dry Years

UWMP Pumping
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California

VWC-D Castaic Valley 645 772 687 690 690
VWC-I San Francisquito Canyon 0 0 0 0 0
VWC-K2 Downstream of Saugus WRPc 669 955 364 0 0
VWC-L2 Downstream of Saugus WRPd 349 490 71 0 0
VWC-N Downstream of Saugus WRP 591 700 622 620 620
VWC-N3 Downstream of Saugus WRPe 226 857 255 0 0
VWC-N4 Downstream of Saugus WRPf 458 909 248 0 0
VWC-N7 Downstream of Saugus WRP 1,160 1,160
VWC-N8 Downstream of Saugus WRP 1,160 1,160
VWC-Q2 Downstream of Saugus WRP 923 1,167 1,451 985 985
VWC-S6 Downstream of Saugus WRP 1,490 1,320 2,134 865 865
VWC-S7 Downstream of Saugus WRP 564 419 1,095 865 865
VWC-S8 Downstream of Saugus WRP 327 190 409 865 865
VWC-T2 Above Saugus WRP 900 696 1,014 460 460
VWC-T4 Above Saugus WRP 690 831 799 460 460
VWC-U3 Above Saugus WRPg 956 572 823 0 0
VWC-U4 Above Saugus WRP 942 796 934 935 935
VWC-U6 Above Saugus WRP 0 0 0 825 825
VWC-W10 San Francisquito Canyon 182 0 0 0
VWC-W11 San Francisquito Canyon 806 939 764 600 600
VWC-W6 San Francisquito Canyonh 0 0 36 865 865
VWC-W9 San Francisquito Canyon 350 350
VWC Total 10,718 11,613 11,706 11,705 11,705
Robinson Ranch Mint Canyon 932 400
WHR (All Wells) Castaic Valley 1,604 1,602 2,273 1,600 1,600

Total Alluvial Aquifer Pumping 36,563 37,223 32,667 38,429 33,767

Notes:
All pumping volumes are listed in AF/yr. Blank entries for historical pumping indicate that the well did not exist at that time.

Wells that are not listed are assumed to not be pumping in the future.

NLF   = Newhall Land & Farming Company

UWMP = Urban Water Management Plan

VWC  = Valencia Water Company

WHR = Wayside Honor Rancho, whose wells are owned by the Los Angeles County Waterworks District No. 36

bFormer well NLF-W4 was located approximately 900 feet west of existing production well VWC-11.

aSee Figure 2-4 for well locations.

gFormer well VWC-U3 was located approximately 2,300 feet northeast of existing production well VWC-U4.
hFormer well VWC-W6 was located approximately 575 feet northeast of existing production well VWC-11.

cFormer well VWC-K2 was located approximately 210 feet south of existing production well VWC-N7.
dFormer well VWC-L2 was located approximately 150 feet southeast of existing production well VWC-N7.
eFormer well VWC-N3 was located approximately 440 feet northeast of existing production well VWC-N8.
fFormer well VWC-N4 was located approximately 430 feet southeast of existing production well VWC-N8.

RDD/051860009 (CAH2166.xls) Page 2 of 2



������������� 	
�������
� ���� � �� �

����� ���

��������� ������ �� ���!���� ���"��# $� � �%� ���#�& � ����� � $ � �%� '�()��� �������� �
�������� �	 
��������� ����� ����� ����� ����� ����� ����� 
��������� ������ ���� ��������� ��� ������� ������� ����	�����

����� ���� �	
� ���
	� ��	� ��� ��	� � ��� ��	� � ��� ��	� �

���� �� ��� ��� ��� ���

�� ��	�
 ����� ����� �����

�	 ��	�
 ����� ����� �����

���	� ��
���� ������ ����� ���  ���  ���  

�� �
� 	�� 	�� 	�� 	��

���	� ��
���� ��!"� �# �# �# �# 

���� ������� ����� ����� ����� �����

������� ����� ����� �����

���	� ��
���� �$���� ��%�� ��%�� ��%�� ��%��

��� �
� 
� 
� 
� 
�

��� ����������� 
�� �	� �	� �	�

��� ���� ����
�!��"#$ ���%�


�� 
�� 
��

��� ��� ��� 	�
�� 	�
��

��
 ����� ���	� 	���� 	����

��� ����
 ���	� 	�
�� 	�
��

���	� ��
���� �&��� ����% #� �� ������ ������

&! ' � " #(�� ) ��"�# *� � � 	��
� 	��
�

��"�# *� � � � 	��
�

��"�# *	 � � � 	��
�

��"�# *� � � � 	��
�

���	� ��
���� �"������ ' ' ���%' ���'''

���	� $	��� "��
	���� ��
���� �'�#( �%�(#' �����# ���' #

�!" �+

,�� ��(���� -!��( � �# ���" ) �� ��# ./  "0

� ��� ���.�
� ��) ����.�� �� �� ��) �� �# ����( ) "! �! �!�� # !� #�" �� "1 /�"�# 0

�����


��





FI
G

U
R

E 
C

-1
1

SI
M

U
LA

TE
D

 A
VE

R
A

G
E 

A
N

N
U

A
L 

G
R

O
U

N
D

W
A

TE
R

EL
EV

A
TI

O
N

S 
IN

 T
H

E 
A

LL
U

VI
A

L 
A

Q
U

IF
ER

 
W

ES
T 

O
F 

IN
TE

R
ST

A
TE

 5
A

N
AL

Y
SI

S 
O

F 
G

R
O

U
N

D
W

A
TE

R
 B

AS
IN

 Y
IE

LD
U

P
PE

R
 S

AN
TA

 C
LA

R
A 

R
IV

ER
 G

R
O

U
N

D
W

A
TE

R
 B

AS
IN

 
E

AS
T 

SU
B

BA
SI

N
, L

O
S

 A
N

G
E

LE
S

 C
O

U
N

TY
, C

AL
IF

O
R

N
IA

0
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

80

EL
A

PS
ED

 T
IM

E 
(y

ea
rs

)

87
0

88
0

89
0

90
0

91
0

92
0

93
0

94
0

95
0

96
0

97
0

98
0

99
0

10
00

10
10

10
20

GROUNDWATER ELEVATION (ft msl)

LE
G

EN
D

LA
C

FC
D

-6
96

8
N

LF
-T

O
PC

O
1

N
LF

-C
6

LA
C

FC
D

-6
99

5D

N
O

TE
:

1.
 S

E
E 

FI
G

U
R

E
 2

-4
 F

O
R

 L
O

C
A

TI
O

N
S

 O
F 

W
E

LL
S

.
   

 W
EL

L 
N

LF
-T

O
PC

O
1 

IS
 L

O
C

A
TE

D
 2

10
 fe

et
   

 S
O

U
TH

W
E

ST
 O

F 
W

EL
L 

N
LF

-B
11

.

17
89

73
-3

66
.G

R
F





FI
G

U
R

E 
C

-1
2

SI
M

U
LA

TE
D

 A
VE

R
A

G
E 

A
N

N
U

A
L 

G
R

O
U

N
D

W
A

TE
R

EL
EV

A
TI

O
N

S 
IN

 T
H

E 
A

LL
U

VI
A

L 
A

Q
U

IF
ER

EA
ST

 O
F 

IN
TE

R
ST

A
TE

 5
AN

A
LY

S
IS

 O
F 

G
R

O
U

N
D

W
A

TE
R

 B
A

S
IN

 Y
IE

LD
U

PP
E

R
 S

A
N

TA
 C

LA
R

A
 R

IV
E

R
 G

R
O

U
N

D
W

AT
E

R
 B

A
S

IN
 

EA
S

T 
S

U
BB

A
S

IN
, L

O
S

 A
N

G
E

LE
S

 C
O

U
N

TY
, C

A
LI

FO
R

N
IA

0
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

80

EL
A

PS
ED

 T
IM

E 
(y

ea
rs

)

10
40

10
50

10
60

10
70

10
80

10
90

11
00

11
10

11
20

11
30

11
40

GROUNDWATER ELEVATION (ft msl)

LE
G

EN
D N

LF
-S

3
N

LF
-S

V
W

C
-N

3
A

L-
09

N
O

TE
S:

1.
 A

L0
9 

IS
 A

 C
LU

ST
ER

 O
F 

O
BS

ER
VA

TI
O

N
 W

EL
LS

 L
O

C
AT

ED
 8

45
 fe

et
 S

O
U

TH
W

ES
T 

O
F 

   
 P

R
O

D
U

C
TI

O
N

 W
EL

L 
VW

C
-Q

2.

2.
 T

H
E 

R
EM

AI
N

IN
G

 H
YD

R
O

G
R

AP
H

S 
R

EP
R

ES
EN

T 
FO

R
M

ER
 A

LL
U

VI
AL

   
 A

Q
U

IF
ER

 W
EL

LS
 T

H
AT

 H
AV

E 
BE

EN
 A

BA
N

D
O

N
ED

 A
N

D
 T

H
ER

EF
O

R
E

   
 A

R
E 

N
O

T 
PU

M
PE

D
 IN

 T
H

E 
M

O
D

EL
 S

IM
U

LA
TI

O
N

S.
 R

EL
AT

IV
E 

TO
   

 E
XI

ST
IN

G
 W

EL
LS

 S
H

O
W

N
 O

N
 F

IG
U

R
E 

2-
4,

 T
H

ES
E 

FO
R

M
ER

 W
EL

LS
   

 W
ER

E 
LO

C
AT

ED
 A

S 
FO

LL
O

W
S:

   
 –

 W
EL

L 
N

LF
-S

3 
W

AS
 L

O
C

AT
ED

 3
05

 fe
et

 E
AS

T 
O

F 
W

EL
L 

VW
C

-S
6

   
 –

 W
EL

L 
N

LF
-S

 W
AS

 L
O

C
AT

ED
 9

40
 fe

et
 S

O
U

TH
W

ES
T 

O
F 

W
EL

L 
VW

C
-S

6
   

 –
 W

EL
L 

VW
C

-N
3 

W
AS

 L
O

C
AT

ED
 4

35
 fe

et
 N

O
R

TH
EA

ST
 O

F 
W

EL
L 

VW
C

-N
8

17
89

73
-3

67
.G

R
F





FI
G

U
R

E 
C

-1
3

SI
M

U
LA

TE
D

 A
VE

R
A

G
E 

A
N

N
U

A
L 

G
R

O
U

N
D

W
A

TE
R

EL
EV

A
TI

O
N

S 
IN

 T
H

E 
A

LL
U

VI
A

L 
A

Q
U

IF
ER

IN
 S

O
LE

D
A

D
 C

A
N

YO
N

A
N

A
LY

S
IS

 O
F 

G
R

O
U

N
D

W
A

TE
R

 B
A

S
IN

 Y
IE

LD
U

P
P

E
R

 S
A

N
TA

 C
LA

R
A 

R
IV

ER
 G

R
O

U
N

D
W

A
TE

R
 B

AS
IN

 
E

A
S

T 
SU

B
B

A
S

IN
, L

O
S

 A
N

G
E

LE
S

 C
O

U
N

TY
, C

A
LI

FO
R

N
IA

0
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

80

EL
A

PS
ED

 T
IM

E 
(y

ea
rs

)

11
00

11
50

12
00

12
50

13
00

13
50

14
00

14
50

15
00

15
50

16
00

GROUNDWATER ELEVATION (ft msl)

LE
G

EN
D

LA
C

FC
D

-7
13

9G
VW

C
-T

4
LA

C
FC

D
-7

17
8D

LA
C

FC
D

-7
19

7D

N
O

TE
S:

1.
 S

EE
 F

IG
U

R
E 

2-
4 

FO
R

 L
O

C
AT

IO
N

S 
O

F 
W

EL
LS

.
2.

 L
O

W
ES

T 
H

IS
TO

R
IC

AL
 G

R
O

U
N

D
W

AT
ER

 E
LE

VA
TI

O
N

 F
O

R
 V

W
C

- T
4 

= 
11

01
 ft

 m
sl

;
   

 A
LL

U
VI

U
M

 B
O

TT
O

M
 E

LE
VA

TI
O

N
 ~

10
50

 T
O

 1
06

5 
ft 

m
sl

.
3.

 L
O

W
ES

T 
H

IS
TO

R
IC

AL
 G

R
O

U
N

D
W

AT
ER

 E
LE

VA
TI

O
N

 F
O

R
 L

AC
FC

D
-7

13
9G

 =
 1

28
9 

ft 
m

sl
;

   
 A

LL
U

VI
U

M
 B

O
TT

O
M

 E
LE

VA
TI

O
N

 ~
12

56
 ft

 m
sl

 O
R

 L
O

W
ER

.
4.

 L
O

W
ES

T 
H

IS
TO

R
IC

AL
 G

R
O

U
N

D
W

AT
ER

 E
LE

VA
TI

O
N

 F
O

R
 L

AC
FC

D
-7

17
8D

  =
 1

46
3 

ft 
m

sl
;

   
 A

LL
U

VI
U

M
 B

O
TT

O
M

 E
LE

VA
TI

O
N

 ~
13

98
 T

O
 1

42
5 

ft 
m

sl
.

5.
 L

O
W

ES
T 

H
IS

TO
R

IC
AL

 G
R

O
U

N
D

W
AT

ER
 E

LE
VA

TI
O

N
 F

O
R

 L
AC

FC
D

-7
19

7D
 =

 1
47

4 
ft 

m
sl

;
   

 A
LL

U
VI

U
M

 B
O

TT
O

M
 E

LE
VA

TI
O

N
 ~

14
23

 T
O

 1
44

7 
ft 

m
sl

.

17
89

73
-3

68
.G

R
F





FI
G

U
R

E 
C

-1
4

SI
M

U
LA

TE
D

 A
VE

R
A

G
E 

A
N

N
U

A
L 

G
R

O
U

N
D

W
A

TE
R

EL
EV

A
TI

O
N

S 
IN

 T
H

E 
A

LL
U

VI
A

L 
A

Q
U

IF
ER

A
LO

N
G

 C
A

ST
A

IC
 C

R
EE

K
AN

A
LY

S
IS

 O
F 

G
R

O
U

N
D

W
AT

ER
 B

A
SI

N
 Y

IE
LD

U
PP

ER
 S

AN
TA

 C
LA

R
A

 R
IV

E
R

 G
R

O
U

N
D

W
AT

ER
 B

A
S

IN
 

EA
ST

 S
U

BB
AS

IN
, L

O
S

 A
N

G
EL

E
S 

C
O

U
N

TY
, C

A
LI

FO
R

N
IA

0
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

80

EL
A

PS
ED

 T
IM

E 
(y

ea
rs

)

99
0

10
00

10
10

10
20

10
30

10
40

10
50

10
60

10
70

10
80

10
90

11
00

11
10

11
20

11
30

11
40

GROUNDWATER ELEVATION (ft msl)

LE
G

EN
D

LA
C

FC
D

-6
99

3A
V

W
C

-D
LA

C
FC

D
-6

98
1D

LA
C

FC
D

-6
98

0E

N
O

TE
:

1.
 S

EE
 F

IG
U

R
E 

2-
4 

FO
R

 L
O

C
AT

IO
N

S 
O

F 
W

EL
LS

.

17
89

73
-3

69
.G

R
F





FI
G

U
R

E 
C

-1
5

SI
M

U
LA

TE
D

 A
VE

R
A

G
E 

A
N

N
U

A
L 

G
R

O
U

N
D

W
A

TE
R

EL
EV

A
TI

O
N

S 
IN

 T
H

E 
A

LL
U

VI
A

L 
A

Q
U

IF
ER

A
LO

N
G

 T
H

E 
SO

U
TH

 F
O

R
K

 S
A

N
TA

 C
LA

R
A

 R
IV

ER
A

N
AL

Y
SI

S 
O

F 
G

R
O

U
N

D
W

AT
E

R
 B

AS
IN

 Y
IE

LD
U

P
PE

R
 S

A
N

TA
 C

LA
R

A 
R

IV
ER

 G
R

O
U

N
D

W
A

TE
R

 B
AS

IN
 

E
AS

T 
SU

B
BA

S
IN

, L
O

S
 A

N
G

EL
ES

 C
O

U
N

TY
, C

AL
IF

O
R

N
IA

0
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

80

EL
A

PS
ED

 T
IM

E 
(y

ea
rs

)

10
40

10
50

10
60

10
70

10
80

10
90

11
00

11
10

11
20

GROUNDWATER ELEVATION (ft msl)
LE

G
EN

D

SC
W

C
-S

A
U

G
U

S
1

SC
W

C
-S

A
U

G
U

S
2

N
C

W
D

-1
1

N
O

TE
S:

1.
 S

EE
 F

IG
U

R
E 

2-
4 

FO
R

 L
O

C
AT

IO
N

S 
O

F 
W

EL
LS

.

2.
 T

H
ES

E 
W

EL
LS

 A
R

E 
C

O
N

ST
R

U
C

TE
D

 IN
 T

H
E 

SA
U

G
U

S 
FO

R
M

AT
IO

N
 A

N
D

   
 A

R
E 

N
O

T 
O

PE
N

 T
O

 T
H

E 
AL

LU
VI

AL
 A

Q
U

IF
ER

. T
H

E 
SI

M
U

LA
TE

D
   

 H
YD

R
O

G
R

AP
H

S 
AT

 T
H

ES
E 

W
EL

L 
LO

C
AT

IO
N

S 
AR

E 
FO

R
 G

R
O

U
N

D
W

AT
ER

   
 L

EV
EL

S 
IN

 T
H

E 
AL

LU
VI

AL
 A

Q
U

IF
ER

, A
BO

VE
 T

H
E 

O
PE

N
 IN

TE
R

VA
LS

 
   

 O
F 

TH
ES

E 
W

EL
LS

.

17
89

73
-3

70
.G

R
F





Appendix C Page C-31

Saugus Formation – Based partially on historical operating experience, complemented by
extensive recent testing and groundwater modeling work as described herein, it is planned that
the Saugus Formation aquifer can supply water on a long-term sustainable basis in a normal
range of 7,500 to 15,000 afy, with intermittent increases to 25,000 to 35,000 af in multiple dry
years. The dry-year increases result from limited historical observation, now complemented by
modeled projections, that a small amount of the large groundwater storage in the Saugus
Formation can be pumped over a relatively short (dry) period, followed by recharge
(replenishment) of that storage during a subsequent wet to normal period when pumping would
be reduced.

Until recently, the long-term sustainability of Saugus groundwater was empirically determined
from limited historical experience. The historical record shows fairly low annual pumping in
most years, with one four-year period of increased pumping up to about 15,000 afy, that
produced no long-term depletion of the substantial groundwater storage in the Saugus. As with
the Alluvium, those empirical observations have now been complemented by the development
and application of the numerical groundwater flow model. The model has been used to examine
aquifer response to the operating plan for pumping from both the Alluvium and the Saugus, and
to examine the effectiveness of pumping for both contaminant extraction and control of
contaminant migration within the Saugus Formation.

To examine the yield of the Saugus Formation or, in other words, its sustainability on a
renewable basis, the groundwater flow model was used to examine long-term projected response
to pumping from both the Alluvium and the Saugus, over the 78-year period of hydrologic
conditions to introduce alternating wet and dry periods as have historically occurred. The
pumping simulated in the model was in accordance with the operating plan for the Basin. For
the Saugus, simulated pumpage included the planned restoration of recent historic pumping from
the perchlorate-impacted wells. That pumping was analyzed to assess, in addition to the overall
recharge of the Saugus, the effectiveness of controlling the migration of perchlorate by extracting
and treating contaminated water close to the source of contamination.

Simulated Saugus Formation response to the ranges of pumping under assumed recurrent
historical hydrologic conditions was consistent with actual experience under smaller pumping
rates. The response consisted of (1) short-term declines in groundwater levels and storage near
pumped wells during dry-period pumping, (2) rapid recovery of groundwater levels and storage
after cessation of dry-period pumping, and (3) no long-term decreases or depletion of
groundwater levels or storage. Examples of projected groundwater levels and storage around the
planned Saugus pumping areas are illustrated in Figures C-16 and C-17. The combination of
actual experience with Saugus pumping and recharge up to about 15,000 afy, now complemented
by modeled projections of aquifer response that show long-term utility of the Saugus at 7,500 to
15,000 afy in normal years and rapid recovery from higher pumping rates during intermittent dry
periods, shows that the Saugus Formation can be considered a sustainable water supply source to
meet the Saugus portion of the operating plan for the groundwater Basin.





FI
G

U
R

E 
C

-1
6

SI
M

U
LA

TE
D

 A
VE

R
A

G
E 

A
N

N
U

A
L 

G
R

O
U

N
D

W
A

TE
R

EL
EV

A
TI

O
N

S 
IN

 T
H

E 
SA

U
G

U
S 

FO
R

M
A

TI
O

N
W

ES
T 

O
F 

IN
TE

R
ST

A
TE

 5
A

N
AL

Y
SI

S 
O

F 
G

R
O

U
N

D
W

AT
E

R
 B

AS
IN

 Y
IE

LD
U

P
PE

R
 S

A
N

TA
 C

LA
R

A 
R

IV
ER

 G
R

O
U

N
D

W
A

TE
R

 B
AS

IN
 

E
AS

T 
SU

B
BA

S
IN

, L
O

S
 A

N
G

EL
ES

 C
O

U
N

TY
, C

AL
IF

O
R

N
IA

0
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

80

EL
A

PS
ED

 T
IM

E 
(y

ea
rs

)

90
0

91
0

92
0

93
0

94
0

95
0

96
0

97
0

98
0

99
0

10
00

10
10

10
20

10
30

10
40

GROUNDWATER ELEVATION (ft msl)
LE

G
EN

D

N
LF

-C
6

N
LF

-1
56

LA
C

FC
D

-6
96

8
FU

TU
R

E
 W

E
LL

FI
E

LD

N
O

TE
S:

1.
 S

EE
 F

IG
U

R
E 

2-
4 

FO
R

 L
O

C
AT

IO
N

S 
O

F 
W

EL
LS

.

2.
 W

EL
LS

 N
LF

-C
6 

AN
D

 L
AC

FC
D

-6
96

8 
AR

E 
C

O
N

ST
R

U
C

TE
D

 IN
 T

H
E 

   
 A

LL
U

VI
AL

 A
Q

U
IF

ER
 A

N
D

 A
R

E 
N

O
T 

O
PE

N
 T

O
 T

H
E 

SA
U

G
U

S
   

 F
O

R
M

AT
IO

N
. T

H
E 

SI
M

U
LA

TE
D

 H
YD

R
O

G
R

AP
H

S 
SH

O
W

N
 A

T 
TH

ES
E

   
 W

EL
L 

LO
C

AT
IO

N
S 

AR
E 

FO
R

 G
R

O
U

N
D

W
AT

ER
 L

EV
EL

S 
IN

 T
H

E 
   

 S
AU

G
U

S 
FO

R
M

AT
IO

N
, B

EL
O

W
 T

H
E 

O
PE

N
 IN

TE
R

VA
LS

 O
F 

TH
ES

E 
W

EL
LS

.
 3.

 T
H

E 
SI

M
U

LA
TE

D
 H

YD
R

O
G

R
AP

H
 F

O
R

 T
H

E 
FU

TU
R

E 
W

EL
LF

IE
LD

 IS
   

 F
O

R
 A

 M
O

D
EL

 N
O

D
E 

W
IT

H
 N

O
 A

SS
IG

N
ED

 P
U

M
PI

N
G

, L
O

C
AT

ED
 IN

SI
D

E
   

 T
H

E 
W

EL
LF

IE
LD

 N
EA

R
 V

W
C

-2
06

.

17
89

73
-3

71
.G

R
F





FI
G

U
R

E 
C

-1
7

SI
M

U
LA

TE
D

 A
VE

R
A

G
E 

A
N

N
U

A
L 

G
R

O
U

N
D

W
A

TE
R

EL
EV

A
TI

O
N

S 
IN

 T
H

E 
SA

U
G

U
S 

FO
R

M
A

TI
O

N
EA

ST
 O

F 
IN

TE
R

ST
A

TE
 5

A
N

A
LY

S
IS

 O
F 

G
R

O
U

N
D

W
A

TE
R

 B
A

S
IN

 Y
IE

LD
U

P
P

E
R

 S
AN

TA
 C

LA
R

A
 R

IV
E

R
 G

R
O

U
N

D
W

A
TE

R
 B

A
S

IN
 

E
A

S
T 

S
U

B
B

A
SI

N
, L

O
S

 A
N

G
E

LE
S

 C
O

U
N

TY
, C

A
LI

FO
R

N
IA

0
5

10
15

20
25

30
35

40
45

50
55

60
65

70
75

80

EL
A

PS
ED

 T
IM

E 
(y

ea
rs

)

94
0

95
0

96
0

97
0

98
0

99
0

10
00

10
10

10
20

10
30

10
40

10
50

10
60

10
70

10
80

10
90

11
00

GROUNDWATER ELEVATION (ft msl)

LE
G

EN
D

VC
W

-1
57

M
P-

5
N

C
W

D
-1

1
SC

W
C

-S
A

U
G

U
S1

SC
W

C
-S

A
U

G
U

S2

N
O

TE
:

1.
 S

E
E

 F
IG

U
R

E
 2

-4
 F

O
R

 L
O

C
A

TI
O

N
S

 O
F 

W
E

LL
S

.

17
89

73
-3

72
.G

R
F





Appendix D
Contamination and Impact on Groundwater

Supplies in the Santa Clarita Valley



Appendix D Page D-1 

Appendix D
Perchlorate Contamination and Impact on Groundwater Supplies in the Santa
Clarita Valley

Introduction

The detection of perchlorate in Santa Clarita Valley groundwater supplies has raised concerns
over the reliability of those supplies, in particular the Saugus Formation where four wells have
been removed from active service as a result of perchlorate. As discussed below, planning for
remediation of the perchlorate and restoration of the impacted well capacity is substantially
underway. While that work is being completed, non-impacted production facilities can be relied
upon for the quantities of water projected to be available from the Alluvial Aquifer and Saugus
Formation during the time necessary to restore perchlorate-impacted wells. CLWA, the local
retail water purveyors, the California Department of Toxic Substances Control (DTSC), and the
U.S. Army Corps of Engineers (ACOE) continue to work closely on the perchlorate
contamination issue, which reasonably ensures a prompt response to any significant changes in
conditions.

The following is a discussion of pertinent events related to perchlorate contamination. This
discussion is provided to illustrate that work toward the ultimate remediation of the perchlorate
contamination, including the reactivation of impacted groundwater supply wells, has progressed
on several integrated fronts over the last four years. The following discussion is organized into a
section which summarizes the on-site investigations and clean-up activities which are under the
regulatory control of DTSC, followed by several sections that focus on various aspects of the off-
site impacts of perchlorate on water supply wells, and the ongoing activities to remediate that
problem and restore the impacted water supply.

On-Site Investigations and Clean-up

On-site investigation is substantially underway and clean-up is in the planning stages at the
former Whittaker-Bermite facility. The on-site investigation and clean-up activities at the source
of the contamination are under the regulatory authority and control of DTSC.

Brief History1

The Whittaker-Bermite site is located in the center of the Santa Clarita Valley and was operated
as an explosives and munitions manufacturing, testing, and storage facility since the late 1930’s.
It was first owned by the Los Angeles Powder Company and later by Golden State Fireworks,
the Halifax Explosives Company, the Bermite Powder Company, and the Whittaker Corporation
(Whittaker), which assumed ownership of the site in 1967. Under contracts with the U.S.
Department of Defense, Whittaker Corporation used perchlorate in the manufacture of solid
propellants for rockets and missiles until operations ceased in 1987. There is a long history of

1 See, "General Site History," Whittaker Bermite Clean-Up, http://www.whittaker-bermite.com/history.html, pp. 1-
3.
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perchlorate use and other chemical use at the site, and recent surface and subsurface
investigations at the site have revealed the presence of perchlorate and other contaminants in soil
and groundwater.

The contaminants found in the soil that require clean-up are perchlorate and volatile organic
compounds (VOCs). These chemicals were used in the manufacturing and testing of fireworks,
dynamite, oil-field explosives, and munitions. The site consists of about 996 acres, with actual
production facilities occupying approximately 50 acres. The property is characterized by
chaparral covering the undisturbed portions of the site, fire breaks, dirt roads and remnants of
facility foundations and buildings. The surrounding areas include commercial, light industrial,
and residential land uses. The facility was closed in 1987 and most of the structures on the
property were removed at or about that time.

Between 1987 and 1998, Whittaker conducted environmental investigations and clean-up
activities under the supervision of DTSC and its predecessor agency. In 1994, Whittaker entered
into an enforceable agreement with DTSC to conduct a comprehensive site-wide investigation of
areas of concern. In early 1997, with the remedial investigations underway, DTSC informed
Whittaker that the soils, groundwater, and surface runoff would have to be reassessed for the
presence of perchlorate, a compound that had been unregulated during the entire period of
manufacturing at the site.

In 1998, Whittaker sold the property to Santa Clarita LLC, a brownfield development company.
In addition to assuming all clean-up responsibilities, Santa Clarita LLC acquired the right to
develop the property contingent upon the full cleanup and certification of the property's reuse by
DTSC. Between 1999 and 2001, Santa Clarita LLC continued and expanded the site
investigation and clean-up programs that had been initiated by Whittaker under the 1994
agreement. In 2002, however, with Santa Clarita LLC unable to fund additional site work due to
financial difficulties, DTSC opened negotiations with Whittaker to resume site investigation and
clean-up work. In November 2002, DTSC issued an Order that required Whittaker to complete
the site investigations and feasibility studies for all contaminants of concern under a tight time
schedule.

Recent Site Activities2

Because the site is so large, DTSC has divided the property into separate and distinct areas called
Operable Units (OUs), which are defined largely by topographic features as shown in Figure D-
1. OUs 1 through 6 comprise soils and perched groundwater zones from the ground surface to
200 feet below grade. OU-7 comprises soils below 200 feet from grade and site-wide
groundwater and surface water, including any off-site migration of contaminants.

2 See, "Recent Site Activities," http://www.whittaker-bermite.com/recent.html, pp. 1-5; see also, letter from Hassan
Amini, Ph.D., C.HG., Geomatrix Consultants, Inc., to Sayareh Amir, DTSC, dated August 20, 2004, pp. 1-20; and
letters from Hassan Amini, Ph.D., C.HG., Geomatrix Consultants, Inc., to Sayareh Amir, DTSC, dated August 25
and 26, 2004.
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In complying with DTSC's Order, Whittaker consultants and contractors have conducted a
significant amount of work since December 2002. The work has been performed pursuant to
workplans submitted to and approved by DTSC. The principal activities, summarized by OU,
include (1) additional remedial investigations, including soil samples, borings, exploratory
trenching, and groundwater monitoring wells, (2) feasibility reports, treatability studies, and pilot
tests, and (3) remedial action plans.3 These efforts have included expediting the final remedial
investigation reports, feasibility studies and remedial action plan for OU-1 soils. The final draft
remedial action plan for OU-1 was submitted to DTSC in May 2004, and represents the results of
efforts to initiate soil remediation work this year in some of the key source areas.4

In October 2004, DTSC issued a second public notice requesting comments on DTSC's proposal
to clean-up perchlorate and other contaminants in the soil at OU-1.5 Because of the different
chemical and physical properties of the contaminants and the different types of soils in the
impacted areas, DTSC has evaluated seven soil remediation alternatives that would protect
human health and the environment. DTSC proposes to clean up perchlorate and VOCs in the
soil by using a combination of the identified remediation alternatives.6

In addition, remedial investigation field work for the soil in OUs 2, 3, 4, 5 and 6 is almost
complete, with the investigation results indicating it would be most expedient to conduct the
remaining remedial response work for soils by modifying DTSC's Order to allow Whittaker to
prepare and submit comprehensive site-wide documents for soil clean-up (e.g., remedial
investigation, feasibility study, baseline risk assessment, and remedial action plan), rather than
OU-specific documents.7

Whittaker also recently submitted a letter to DTSC requesting modifications to DTSC's Order, as
it relates to the groundwater remedial response work for the area designated OU-7.8 Although
substantial progress has been made in OU-7, the remedial investigation and feasibility study field
work for OU-7 is still ongoing.9 Whittaker has proposed a tentative schedule for completing
site-wide investigation and groundwater remediation work. The work is scheduled to be
completed in 2005.10

In OU-7, in close coordination with the ACOE, CLWA, and local retail water purveyors,
Whittaker has been conducting remedial investigation and clean-up work with respect to
production wells impacted by the perchlorate contamination.11 As part of that effort, ACOE has

3 See, "Recent Site Activities," http://www.whittaker-bermite.com/recent.html, pp. 1-4.
4 See, letter from Hassan Amini, Ph.D., C.HG., Geomatrix Consultants, Inc., to Sayareh Amir, DTSC, dated August
20, 2004, p. 1.
5 See, DTSC: Site Cleanup, Whittaker-Bermite Facility (former), Fact Sheet - October 2004,
http://www.dtsc.ca.gov/SiteCleanup/Whittaker_Bermite/, p. 2.
6 See, DTSC: Site Cleanup, Whittaker-Bermite Facility (former), Fact Sheet - May 2004,
http://www.dtsc.ca.gov/SiteCleanup/Whittaker_Bermite/, p. 2.
7 See, letter from Hassan Amini, Ph.D., C.HG., Geomatrix Consultants, Inc., to Sayareh Amir, DTSC, dated August
25, 2004, pp. 1-2.
8 See, letter from Hassan Amini, Ph.D., C.HG., Geomatrix Consultants, Inc., to Sayareh Amir, DTSC, dated August
26, 2004, pp. 1-2.
9 Id.
10 Id.
11 See, "Recent Site Activities," http://www.whittaker-bermite.com/recent.html, p. 4.



Appendix D Page D-5 

been investigating the nature and extent of the perchlorate contamination impacting the
production wells. In OU-7, Whittaker, CLWA, the local retail water purveyors, and ACOE have
conducted the following remedial investigation and feasibility study work in 2002-2004:

� Installed and sampled approximately 30 temporary Alluvial Aquifer monitoring wells

� Installed 12 permanent Alluvial Aquifer monitoring wells

� Installed and sampled six temporary Saugus monitoring wells on and off the site

� Installed five deep multi-port Saugus monitoring wells, four within the site boundaries and
one off-site

� Installed one deep single-port Saugus monitoring well within the site boundaries

� Installed cluster wells at four locations to monitor discrete Saugus Formation zones, two
within and two outside the site boundaries

� Conducted several rounds of groundwater monitoring for new and existing wells

� Constructed and calibrated a computer model capable of simulating aquifer conditions for
development and evaluation of plume containment and treatment strategies

� Conducted aquifer pumping and permeability tests

� Conducted sampling of some of the impacted production wells

� Conducted pilot-scale testing of above-ground treatment options for removing perchlorate
from drinking water, including ion exchange and bioremediation.12

Remedial response actions for groundwater is continuing through 2005. The schedule
contemplates additional remedial investigations, feasibility studies, interim remedial measures,
and a remedial action plan for groundwater. The remedial action plan will include the design,
construction, and commencement of treatment of perchlorate-contaminated groundwater from
two of the retail water purveyors’ impacted production wells, which would concurrently provide
treated potable water and contain and capture the OU-7 perchlorate plume along its
downgradient edges. 13

For contaminated surface waters on site, Whittaker updated the site-wide surface water sampling
plan subject to the approval of DTSC and the Regional Water Quality Control Board
(RWQCB).14 Whittaker collected surface water samples from the primary site drainages during
winter storm events in 2003 and 2004. In addition, Whittaker updated the site's stormwater
pollution plan and devised and implemented erosion control measures in various areas of the site.
Whittaker also conducted a sediment sampling program for the principal drainage areas.15

12 Id. at pp. 4-5.
13 See, letter from Hassan Amini, Ph.D., C.HG., Geomatrix Consultants, Inc., to Sayareh Amir, DTSC, dated August
20, 2004, pp. 16-19.
14 See, "Recent Site Activities," http://www.whittaker-bermite.com/recent.html, p. 5.
15 Id.
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In short, the investigation of on-site sources of the perchlorate contamination and evaluation of
clean-up options are substantially underway and closely monitored by DTSC (soils and
groundwater), RWQCB (surface water), and ACOE (groundwater).

Perchlorate Impacted Water Purveyor Wells

As previously noted, in 1997, perchlorate was detected in four Saugus Formation production
wells operating near the former Whittaker-Bermite site. These wells, CLWA Santa Clarita
Water Division’s (SCWD) Wells Saugus 1 and Saugus 2, Newhall County Water District’s
(NCWD) Well NC-11 and Valencia Water Company’s (VWC) Well V-157, were removed from
service. In 2002, perchlorate was detected in the SCWD Stadium well located directly adjacent
to the Whittaker-Bermite site. This Alluvial well was also removed from service. Locations of
the impacted wells, and other nearby non-impacted wells, relative to the Whittaker-Bermite site
are shown on Figure D-1.

Since the detection of perchlorate and resultant inactivation of impacted wells, the retail water
purveyors have been conducting regular monitoring of active wells near the Whittaker-Bermite
site. In late March 2005, that monitoring detected the presence of perchlorate in VWC’s Well
Q2, an Alluvial well located immediately northwest of the confluent of Bouquet Creek and the
Santa Clara River. As a result of the detection and confirmation of perchlorate in its Well Q2,
VWC removed the well from active service and pursued rapid permitting and installation of
wellhead treatment. The well was returned to water supply service in October 2005.

Regulatory Standards for Perchlorate

Perchlorate is a chemical salt and is very soluble in water. It is also very mobile in water and is
persistent (i.e., doesn’t degrade) under typical environmental conditions. The applicable
drinking water standards for perchlorate are summarized below.

On December 6, 2002, the California Office of Environmental Health Hazard Assessment
(OEHHA) proposed a public health goal (PHG) for the amount of perchlorate present in drinking
water. OEHHA's proposal suggested a range of 2 to 6 micrograms per liter (µg/l). A proposed
PHG is a theoretical calculation that initiates a thorough, multi-year standard-setting process by
DHS. An adopted PHG reflects a very stringent health standard and is not an enforceable
drinking water standard. A final PHG contributes to DHS' development of a Maximum
Contaminant Level (MCL), which is an enforceable drinking water standard. DHS is required to
establish an MCL at a level as close as is technically and economically feasible to the PHG.

In addition to OEHHA's proposal, DHS was required to adopt an MCL for perchlorate by
January 1, 2004. However, this date has been extended into 2005 to allow additional review and
study by DHS. Presently, there is no drinking water standard, or MCL, for perchlorate, only a
provisional limit called an “action level”. The perchlorate advisory action level is currently 6
µg/l, and is not an enforceable standard.

When perchlorate was first discovered in California drinking water supplies in 1997, DHS set the
advisory action level at 18 µg/l. It was revised to 4 µg/l in January 2002 and then finally to its
current level of 6 µg/l in March 2004. In September 2004, Assembly Bill 2528 was signed into
law by Governor Schwarzenegger. This bill eliminates the term “action level” and replaces it
with two new terms, “notification level” and “response level”. This new terminology became
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effective January 2005. However, DHS has advised public water systems that they may use the
new terminology in advance of the effective date. Using this new approach, the term
“notification level” is the same as the “action level”. With respect to perchlorate, the notification
level would be 6 µg/l and DHS recommends that the utility provide information to its customers
about the presence of the contaminant using its annual consumer confidence report. The
response level for perchlorate is 10 times the notification level, or 60 µg/l. At this level, DHS
recommends the source be removed from service. At perchlorate levels greater than ten times
the action level (or 60 µg/l), DHS recommends (or may require) that a water system remove the
source(s) of supply with that concentrations from service. However, with the primary interest of
protecting public health from those contaminants regulated by an action level, water utilities
normally employ conservative operations by limiting use of the contaminated source, or elect to
deliver an alternate source of supply until DHS establishes an enforceable drinking water
standard (i.e., MCL). Accordingly, the local retail water purveyors removed all the perchlorate-
impacted wells from active water supply service. At present, while prepared to comply with
evolving terms, the retail water purveyors have adopted an intended goal in restoring impacted
capacity to utilize groundwater for water supply at non-detect concentrations of perchlorate.
This goal is consistent with the DHS Policy 97-005 for use of impaired water sources.

Water Purveyor Litigation and Interim Settlement

On November 29, 2000, CLWA and the local retail water purveyors filed suit against the current
and prior owners of the Whittaker-Bermite facility. The lawsuit includes causes of action
relating to payment of all necessary costs of response, removal of the perchlorate contamination,
payment of remediation action costs, and compensation for other damages associated with the
perchlorate contamination. CLWA and the local retail water purveyors have incurred substantial
response costs and other expenses as a result of production lost on account of the contamination.
As a result, CLWA’s purveyors have used SWP water to make up for lost groundwater
production.

In late summer 2003, CLWA, the local retail water purveyors, Whittaker and Remediation
Financial, Inc. (RFI) and Santa Clarita LLC (SCLLC) entered into an interim settlement
agreement, in which the parties agreed to work cooperatively for a minimum of one year to
further define long-term costs and possibly achieve a long-term settlement. The interim
settlement agreement specifies that Whittaker, RFI, and SCLLC and/or their insurers will
reimburse certain past costs as well as fund studies and prepare cost estimates for the clean-up
plan that will restore water production and capacity of the impacted wells and protect other wells
from future contamination. The interim settlement provided for a one-year stay of the lawsuit
between the parties and was subsequently amended to extend the stay through January 31, 2005.
This has allowed the parties to focus on the final elements of the clean-up plan, which will be
submitted to the regulatory agencies in early 2005. The parties continue negotiations to reach a
complete settlement.

United States Army Corps of Engineers (ACOE) Groundwater Study

In early 2002, the owner of the Whittaker-Bermite property and CLWA initiated efforts to obtain
federal assistance to conduct onsite and off-site groundwater investigations. Through
Congressman McKeon, an initial federal authorization of seven million dollars was provided in
the form of participation by the ACOE.
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Toward that end, on April 11, 2002, ACOE and CLWA entered into a Feasibility Cost-Sharing
Agreement to study and locate the source of perchlorate contamination, and other contaminants
of interest (COI), in the groundwater in the Santa Clarita Valley. The main objective of the
ACOE/CLWA study is to sufficiently characterize the existing groundwater conditions, develop
and evaluate both interim and long-term solutions to the contamination and address the
contaminated groundwater in the study area, which includes the former Whittaker-Bermite
facility and areas adjacent to the property. The project is being implemented pursuant to the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) and in
October 2004, the ACOE issued its report entitled, “Draft Final Conceptual Hydrology
Memorandum, Eastern Santa Clara Subbasin Study, Santa Clarita, California”.16

ACOE is actively testing the groundwater in the region in two major phases. ACOE completed
five rounds of groundwater sampling in the Saugus Formation and the Alluvial Aquifer between
October 2002 and April 2004.17 ACOE drilled over 8,500 linear feet in the study area, and
installed 41 groundwater monitoring wells at 11 different locations. Groundwater sampling was
performed at all 41 wells, collecting a total of 149 groundwater samples. The testing began with
an initial baseline assessment of each well18 and was followed by additional groundwater
sampling events of each well.19 As a result of the testing program, ACOE identified the
concentrated source areas, began tracing and understanding the contaminant plume, and
developed two-dimensional geologic cross-sectional drawings of the study area.20

As a result of the sampling program, ACOE determined that perchlorate appears to be one of the
primary COIs in the groundwater.21 Perchlorate was detected in a monitoring well and
reconnaissance sampling points in the Alluvial Aquifer approximately one mile west of the
former Whittaker-Bermite facility at Bouquet Junction.22 Additionally, ACOE found perchlorate
in a monitoring well in the Alluvial Aquifer at the mouth of Oakdale Canyon in the South Fork
of the Santa Clara River, apparently caused by surface water runoff from the former Whittaker-
Bermite facility.23 Testing at this monitoring well has revealed that perchlorate may have
migrated vertically into the Saugus Formation at this location, which may have caused the
contamination of the NC-11 well, one of the wells that has been inactivated.24

16 See, ACOE, Los Angeles District, Draft Final Conceptual Hydrogeology Technical Memorandum
(Memorandum), October, 2004, p.ES-1.
17 See, Memorandum, p.ES-2; see also, ACOE, Los Angeles District, Citizens Advisory Group Update on City of
Santa Clarita Eastern Santa Clara Subbasin Groundwater Study (Update), June 9, 2004, p.6.
18 The initial baseline sampling tested for perchlorate, volatile organic compounds (VOCs), explosive compounds,
nitrosamines and other contaminants of interest (COIs) (i.e., 1,4-dioxane, semivolatile organic compounds (SVOCs),
chlorate, gross alpha and gross beta, cyanide and hexavalent chromium). The wells were also tested for metals
(including major cations), major anions, alkalinity, total Kjedahl nitrogen (TKN), nitrate, ammonia, total dissolved
solids (TDS), biochemical oxygen demand (BOD), chemical oxygen demand (COD) and total organic compound
(TOC). See, Memorandum, p.ES-3.
19 See, Memorandum, p.ES-3; Section 6.1.
20 See, Update, p.7.
21 See, Memorandum, p.ES-5; Section 6.1.
22 See, Memorandum, p.ES-5; Section 6.1; see also, Update, p.15.
23 See, Memorandum, p. ES-5; see also, Update, p.16.
24 See, Memorandum, p.ES-5; Section 6.1.
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In the Saugus Formation, ACOE found perchlorate in a monitoring well west of Bouquet
Junction, over two miles from the former Whittaker-Bermite facility.25 However, it appears that
the impact on groundwater in this area of the Saugus Formation may be limited to the upper
portions of the Saugus Formation, as the contamination was not detected below
hydrostratigraphic unit (HSU) SIII. The contamination of the V-157 and SC-Saugus 1 and 2
wells, which also have been deactivated, appears to be caused by the vertical downward
migration of perchlorate in HSU SIII, and lateral migration away from the source areas. It also
appears that the NC-11 well also may have been impacted by this contaminant plume.26

As a result of ACOE's work to date, the extent of perchlorate contamination in the Santa Clara
region is better understood. Further work will continue to define the lateral and vertical extent of
the contaminated groundwater in the Saugus Formation and Alluvial Aquifer, and evaluate
potential changes in groundwater contaminants over time.27 Therefore, ACOE plans to continue
integrating its current study results with other ongoing investigations in the area, including the
remedial investigation by the Whittaker Company and the response activities undertaken by
CLWA and the local retail water purveyors for impacted production wells.28 ACOE also intends
to complete further focused sampling programs and prepare follow-up technical memoranda of
those test results.29

Based on the knowledge obtained by its testing and analysis, ACOE plans to implement interim
remedial measures at selected locations to reduce the perchlorate concentration before it can
disperse and/or interfere with the known transportation pathways. By these efforts, ACOE, in
coordination with response actions of the property with oversight from DTSC, anticipates
preventing further contamination and establishing source control.30

DTSC/CLWA/Purveyor Environmental Oversight Agreement

In February 2003, DTSC and CLWA, NCWD, SCWD, and VWC entered into an Environmental
Oversight Agreement (Agreement) whereby DTSC provides review and oversight of the
response activities being undertaken by CLWA and the local retail water purveyors relating to
the detection of perchlorate in the five impacted wells.

The significance of the Agreement lies in the response actions to be undertaken in its “Scope of
Work” (Exhibit B to the Agreement). Under the Scope of Work, CLWA and the retail water
purveyors will prepare (1) Well Characterization Reports, (2) a Health-Based Risk Assessment,
(3) a Regional Groundwater Flow Model, and (4) a Treatment Technology Evaluation Report.
The regional groundwater flow model and the treatment technology evaluation are key inputs to
the permitting for restoring the impacted wells by returning them to water supply service as
described below. Both have been completed and are being utilized in conjunction to control
contamination migration and restore impacted water supply well capacity. Most importantly,
under the Scope of Work, CLWA and the retail water purveyors will prepare and implement a

25 See, Memorandum, P.ES-5; see also, Update, p.9.
26 See, Memorandum, p. ES-5; Section 6.1.
27 See, Memorandum, p.ES-6; Section 6.2.
28 See, Memorandum, p.ES-1.
29 See, Update, p.17.
30 See, ACOE, Los Angeles District, "Citizens Advisory Group Update on City of Santa Clarita Eastern Santa Clara
Subbasin Groundwater Study," June 9, 2004, p.18.
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Remedial Action Plan (RAP) that will be used in connection with water treatment programs
and/or well relocation. The RAP is important to the retail water purveyors, who have been
working cooperatively with DTSC to implement the groundwater clean-up. CLWA is planning
to submit the RAP to DTSC for its review in early 2005.

Treatment Technology

A number of full scale perchlorate treatment systems have been implemented in California and
other states. In an effort to evaluate the various available treatment technologies, CLWA
commissioned an investigation to identify and evaluate alternative treatment processes effective
in removing perchlorate. The scope of that investigation includes resolving permitting issues
pertaining to the construction and certification of a treatment facility, conducting bench-scale
and pilot-scale tests to determine treatment process performance, and preparing preliminary
capital and operations and maintenance cost estimates.

Three treatment technologies, an ion exchange system and two biological systems, were selected
for study. The report “Treatment of Perchlorate Contaminated Groundwater from the Saugus
Aquifer, TM 3 Bench and Pilot Test Results” (Carollo Engineers, February 2004), concluded that
all three systems were effective in removing perchlorate. However, there was considerable
uncertainty with respect to the capital and operations and maintenance costs associated with each
process. Therefore, a technical group comprised of representatives from CLWA, the retail water
purveyors, and consultants retained by Whittaker-Bermite agreed to solicit competitive bids for
the design, construction, and operation of both ion exchange and biological treatment systems.
After thorough evaluation of several bids, the technical group determined that ion exchange is
the preferred technology based upon treatment performance, ease of regulatory compliance, and
comparison of costs associated with construction and operations and maintenance.

The preferred single-pass ion exchange treatment technology does not generate a concentrated
perchlorate waste stream that would require additional treatment before discharge to a sanitary
sewer or a brine line (if one is available). This technology incorporates an active resin (a material
that attracts perchlorate molecules) that safely removes the perchlorate from water. The resin is
contained in pressure vessels and the water is pumped through the vessel. The resin is eventually
replaced with new resin after a period of time. The old resin is removed and transported by truck
to an approved waste disposal site where it is safely destroyed. This technology is robust and
reliable for use in drinking water systems. DHS has approved operation of the perchlorate
treatment plants currently in operation at the following locations:

� La Puente Valley Water District (2,500 gpm)

� San Gabriel Valley Water Company, El Monte (7,800 gpm)

� California Domestic Water Company, Whittier (5,000 gpm)

� City of Riverside (2,000 gpm)

� West San Bernardino Water District, Rialto (2,000 gpm)

� City of Rialto (2,000 gpm)

� City of Colton (3,500 gpm)

� Fontana Union WC (5,000 gpm)

� City of Pomona (10,000 gpm)
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Based on (1) the results of CLWA’s investigation of perchlorate removal technologies, (2) the
technical group’s evaluation, and (3) DHS’ approval of single-pass ion exchange for treatment in
other settings, CLWA and the local retail water purveyors are planning single-pass ion exchange
for the treatment technology for restoration of impacted capacity (wells) in accordance with the
permitting, testing, and installation process as currently scheduled and described in the next
section. The wellhead treatment installed at VWC Well Q2 is the same single-pass ion exchange
as is planned for restoration of impacted Saugus well capacity.

Restoration of Perchlorate Impacted Water Supply

Since the detection of perchlorate in the four Saugus wells in 1997, CLWA and the retail water
purveyors have recognized that one element of an overall remediation program would most
likely include pumping from impacted wells, or from other wells in the immediate area, to
establish hydraulic conditions that would control the migration of contamination from further
impacting the aquifer in a downgradient (westerly) direction. Thus, CLWA and the retail water
purveyors expect that the overall perchlorate remediation program could include dedicated
pumping from some or all of the impacted wells, with appropriate treatment, such that two
desirable objectives could both be achieved. The first objective is control of subsurface flow and
protection of downgradient wells and the second is restoration of some or all of the contaminated
water supply. Not all impacted capacity is required for control of groundwater flow. The
remaining capacity would be replaced by construction of replacement wells at other non-
impacted locations.

In cooperation with state regulatory agencies and investigators working for Whittaker-Bermite,
CLWA and the local retail water purveyors developed an off-site plan that focuses on the above
concepts of groundwater flow control and restored pumping capacity and is compatible with on-
site and possibly other off-site remediation activities. Specifically relating to water supply, the
plan includes the following:

� Constructing and operating a water treatment process that removes perchlorate from two
impacted wells such that the produced water can be used for municipal supply

� Hydraulically containing the perchlorate contamination moving from the Whittaker-Bermite
site toward the impacted wells by pumping the wells at rates that will capture water from all
directions around them

� Protecting the downgradient non-impacted wells through the same hydraulic containment
that results from pumping two of the impacted wells

� Restoring the annual volumes of water that were pumped from the impacted wells before
they were inactivated, and also restoring the wells’ total capacity to produce water in a
manner consistent with the retail water purveyor’s operational plan for groundwater supply

The current schedule for implementation of the plan to restore contaminated water supply (wells)
is illustrated in Figure D-2. Included in the schedule is a planned extended test of the wells that
will be returned to service as part of restoring contaminated water supply and that will also be
operated to extract contaminated water and control the migration of contamination in the aquifer.
Concurrent with the testing of the wells, several specific ion exchange resins will also be tested
to evaluate their performance and longevity. The two key activities that comprise the majority of
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effort required for implementation of the plan are general facilities-related work (design and
construction of well facilities, treatment equipment, pipelines, etc.) and permitting work. Both
activities are planned and scheduled concurrently resulting in planned completion (i.e.,
restoration of all impacted capacity) in 2006. Notable recent accomplishments toward
implementation include completion of the Final Draft Interim Remedial Action Plan (RAP) in
August 2005 and completion of environmental review with the adoption of a Mitigated Negative
Declaration in September 2005.

In light of the preceding, with regard to the adequacy of groundwater as the local component of
water supply in this UWMP, the impacted capacity will remain unavailable into 2006, during
which time the non-impacted groundwater supply will be sufficient to meet near-term water
requirements. Afterwards, the total groundwater capacity will be sufficient to meet the full range
of normal and dry-year conditions as provided in the operating plan for groundwater supply, as
described in Chapter 3 of this UWMP.

Returning contaminated wells to municipal water supply service by installing treatment requires
issuance of permit from DHS before the water can be considered potable and safe for delivery to
customers. The permit requirements are contained in DHS Policy Memo 97-005 for direct
domestic use of impaired water sources. Before issuing a permit to a water utility for use of an
impaired source as part of the utility’s overall water supply permit, DHS requires that studies and
engineering work be performed to demonstrate that pumping the wells and treating the water will
be protective of public health for users of the water. The Policy Memo requires that DHS review
the local retail water purveyor’s plan, establish appropriate permit conditions for the wells and
treatment system, and provide overall approval of returning the impacted wells to service for
potable use. Ultimately, CLWA and the local retail water purveyor’s plan and the DHS
requirements are intended to ensure that the water introduced to the potable water distribution
system has no detectable concentration of perchlorate.

The DHS 97-005 Policy Memo requires, among other things, the completion of a source water
assessment for the impacted wells intended to be returned to service. The purpose of the
assessment is to determine the extent to which the aquifer is vulnerable to continued migration of
perchlorate and other contaminants of interest from the Whittaker-Bermite site. The assessment
will include the following:

� Delineation of the groundwater capture zone caused by operating the impacted wells

� Identification of contaminants found in the groundwater at or near the impacted wells

� Identification of chemicals or contaminants used or generated at the Whittaker-Bermite
facility

� Determination of the vulnerability of pumping the impacted wells to these contaminant
sources
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CLWA is currently working directly with the retail water purveyors and its consultants on
development of the DHS 97-005 Policy Memo permit application. Two coordination workshops
have already been held with DHS. Drafts of all six elements of the 97-005 Policy Memo have
been submitted to DHS and the retail purveyors for review, including: the Source Water
Assessment, Raw Water Quality Characterization, Source Protection Plan, Effective Monitoring
and Treatment Evaluation, Human Health Risk Assessment, and the Alternatives Sources
Evaluation. The Engineer’s Report, which summarizes these six elements for the 97-005
process, is anticipated to be complete by the end of November 2005.

As noted above, CLWA and the local retail water purveyors have recognized the probable need
for some form of pumping in or near the impacted wells to extract contamination and protect
downgradient non-impacted wells. As part of the permitting for use of impacted wells with
treatment, DHS 97-005 Policy Memo requires an analysis to demonstrate contaminant capture
and protection of other nearby water supply wells. The development and calibration of a
numerical groundwater flow model of the entire basin was initiated as a result of a 2001
Memorandum of Understanding among the Upper Basin Water Purveyors (CLWA, CLWA
SCWD, LACWWD #36, NCWD, and VWC) and the United Water Conservation District in
Ventura County.

The groundwater model was initially intended for use in analyzing the yield and sustainability of
groundwater in the Basin. Use of the model for that analysis is described in Chapter 3. The
model was adaptable to analyze both the sustainability of groundwater under an operational
scenario that includes full restoration of perchlorate-contaminated supply and the containment of
perchlorate near the Whittaker-Bermite property (i.e., by pumping some of the contaminated
wells), including preventing movement of perchlorate contamination to other portions of the
aquifer system. DTSC reviewed and approved the construction and calibration of the regional
model as described in the final model report “Regional Groundwater Flow Model for the Santa
Clarita Valley, Model Development and Calibration” (CH2M Hill, April 2004).

After DTSC’s approval of the model, it was used to simulate the capture and control of
perchlorate by restoring impacted wells, with treatment, as described above. The results of that
work were summarized in a second report “Analysis of Perchlorate Containment in Groundwater
Near the Whittaker-Bermite Property, Santa Clarita, California” (CH2M Hill, December 2004).
The modeling analysis indicate that the pumping of impacted wells SCWD-Saugus 1 and
SCWD-Saugus 2 at rates of 1,200 gpm each on a nearly continual basis will effectively contain
perchlorate migrating westward in the Saugus Formation from the Whittaker-Bermite property.
The analysis also indicates that (1) no new production wells are needed in the Saugus Formation
to meet the perchlorate containment objective, (2) impacted well NCWD-11 is not a required
component of the containment program, and (3) pumping at SCWC-Saugus 1 and SCWC-
Saugus 2 is necessary to prevent migration of perchlorate to other portions of the Saugus
Formation.

This report also includes the general design of a sentinel groundwater monitoring network and
program required by DHS as part of its 97-005 Policy Memo permitting. The perchlorate
containment report was approved by DTSC in November 2004. With that approval, the model is
now being used to support the source water assessment and the remainder of the permitting
process required by DHS under its 97-005 Policy Memo.
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Somewhat independent of the focus on impacted Saugus wells and restoration of that impacted
water supply has been the Alluvial Stadium well. On-site investigations by Whittaker-Bermite
since late 2003 have resulted in the completion, in June 2005, of a Workplan for a Pilot
Remediation Pumping Program in the Northern Alluvium and certain on-site sub-areas that are
east/southeast, or generally upgradient, of the impacted Stadium well. That program basically
involves the establishment of containment, generally along the northern boundary of the
Whittaker-Bermite site, upgradient of the Stadium well, by continuous pumping of a former
Whittaker-Bermite facility well, at a continuous low capacity, complemented by pumping at
several groundwater “hot spots” that are also generally upgradient of the Stadium well. Due to
the low conductivity nature of the aquifer materials at the various “hot spots”, pumping for
containment at those locations would be from several wells at low pumping capacities.
Extracted water would be treated at Whittaker-Bermite’s existing on-site treatment system.
Generally consistent with the Saugus restoration concept, the Northern Alluvium pumping
program would have the concurrent objectives of preventing site-related contaminants from
leaving the site and removing some contamination from groundwater such that it can be removed
in the on-site treatment process prior to discharge of the water back to the groundwater Basin.
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Appendix E
Project Description Excerpt from August 2005 “CLWA Groundwater Containment,
Treatment, and Restoration Project” Mitigated Negative Declaration

Containment/Treatment Facilities

The Proposed Project for containment/treatment is based on analysis of temporal and spatial
variations in groundwater flow patterns using the Regional Groundwater Flow Model for Santa
Clarita Valley (“Draft Interim Feasibility Study,” Kennedy/Jenks 2005). Model development
and calibration are described in the “Regional Groundwater Flow Model for the Santa Clarita
Valley: Model Development and Calibration,” CH2M HILL 2004. Based on the model, the
movement of contaminated water from the Whittaker-Bermite Property in the Saugus Formation
was in a westerly direction. The San Gabriel Fault Zone, which runs east-west through the
northern portion of the Whittaker-Bermite Property, was determined to provide a partial barrier
to northward migration of the perchlorate-contaminated groundwater, and perchlorate-
contaminated water could therefore be intercepted at the existing Saugus 1 and Saugus 2 wells,
which are located near the intersection of Magic Mountain Parkway and San Fernando Road.
Pumping of groundwater along the leading edge of the plume at these wells would effectively
create a cone of depression adjacent to the wells. Perchlorate-contaminated water would then
flow into this cone of depression where it would be extracted. The volume of extraction was
evaluated to match it to the inflow of perchlorate-contaminated water, thereby maintaining a
cone of depression that does not induce migration of better quality groundwater from the
Alluvial Aquifer into the cone of depression. An extraction rate of from 1,100 gpm to 1,250 gpm
is proposed.

Once extracted, the contaminated water would then be treated to remove the perchlorate and
utilized. Over time, this interception of the contaminated plume would (a) reduce downstream
migration of the plume and (b) collect the perchlorate and permanently remove it from the
groundwater basin. Given that no new contamination would occur up-gradient from the
interceptor wells, this strategy should eventually remediate the perchlorate problem.

The primary elements of the Containment Facilities to be constructed and operated (Figure 4 [not
included]; Table E-1) are new pumps for existing production wells, new monitoring wells, new
pipelines, and a new treatment plant for perchlorate removal. In addition, several existing wells
would be removed. These facilities would provide for extraction of contaminated groundwater,
conveyance of this water to a treatment facility, and treatment to remove perchlorates. The
treatment plant would be tied into existing CLWA distribution pipelines to deliver treated water.
Containment facility elements and specifications are shown on Table E-1. 
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Table E-1 
Proposed Project Perchlorate Containment Facilities

FACILITY SITE DESCRIPTION (SEE FIGURE 4 [Not Included])
New pumps Saugus-1 and

Saugus-2 wells
New variable speed up to 1200 gpm each, installed at existing well
site.

Network of
monitoring wells

North of Saugus-2
and adjacent to
alluvial basin

New Small-diameter wells not used for production, located to
characterize the contaminant plume and to monitor program
effectiveness; included up gradient wells managed in cooperation
with other entities.
Segment 1: New 10" pipeline from Saugus-2, along San Fernando
Road to connect with an existing 14-21 inch pipeline on the east side
of the South Fork of the Santa Clara River.
Segment 2: Connection of segment 1 to an existing 14-21" pipeline
under the Santa Clara River, along Magic Mountain Parkway, and
north along Valencia Blvd. to the bridge at the South Fork of the
Santa Clara River.

Conveyance to
Treatment Plant

Road rights of way
and bike trail

Segment 3. New 16" pipeline under the Valencia Blvd. bridge at
the South Fork of the Santa Clara River, along the north/west right-
of-way of Valencia Boulevard, along a bike path around the gas
station at Bouquet Canyon Bridge, suspended on the west side of
Bouquet Canyon Bridge, then west along a bike path to the Rio
Vista Intake Pump Station.

Treatment Plant At Rio Vista Intake
Pump Station

New one-train, two vessel ion exchange system using Amberlite
PWA2 strong-base anion exchange resin followed by chloramination
disinfection with a rated capacity of 2400 gpm.

Conveyance from
Treatment Plant

West of Treatment
Plant

Connect new Treatment Plant to existing Rio Vista Intake Pump
Plant and CLWA's existing treated water pipeline.

Containment Facility Operation

Containment wells would initially be operated at 1,100 gpm, and then adjusted based on
monitoring well data to achieve effective containment of perchlorates. Adjustments would be
made in consultation with the Department of Toxic Substance Control (DTSC). Contaminants
would be treated in accordance with DHS requirements.

The containment treatment facility utilizes disposable filters to remove perchlorates (US Filter).
The dual vessel design of the facility would provide for continuous operation. Primary filtration
would occur in Vessel 1, with Vessel 2 providing a final "polishing." When the filter in Vessel 1
requires replacement, primary filtration would switch to Vessel 2 while the filter in Vessel 1 is
removed and replaced. Filters would then be collected from the facility and transported off site
to an approved commercial disposal facility. The perchlorate treatment plant would be
monitored on a continuous 24-hour basis at the adjacent Rio Vista Intake Pump Station using a
Supervisory Control and Data Acquisition (SCADA) program.
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Facilities for Restoration of Service

The containment element of the Proposed Project would restore up to 43% of production from
the Saugus-1 and Saugus-2 wells. The permanent closure of VWC's V-157 well (V-157),
NCWD's well number 11 (NC 11), and the Stadium well operated by CLWA's Santa Clara Water
Division has created a deficit in local groundwater production of 6,300 gpm capacity, or about
3,838 afy. The containment project would also convert several existing pipelines from treated
water use for conveyance of perchlorate-contaminated water to the treatment plant.

To restore local well production to pre-contamination levels and to restore service affected by
conversion of existing facilities to carry untreated water, CLWA proposes to relocate production
wells to areas outside of the zone of perchlorate contamination and to construct new conveyance
facilities to replace the existing treated water pipelines that will be converted to convey water
from Saugus 1 and Saugus 2 to the new treatment plant. This involves two elements (Figures 5
and 6 [not included]).

First, to replace lost production east of the confluence of the Santa Clara River and the South
Fork of the Santa Clara River from closure of the Stadium Well, CLWA would relocate the
Stadium Well from its location adjacent to the Stadium along the south bank of the Santa Clara
River to a location about 0.6 miles upstream from the Stadium site to an existing CLWA facility
at Furnivall Avenue and Santa Clara Street and would construct a short (50-100 foot) pipeline
from the well to an existing 8-inch distribution line.

Second, in addition to VWC's new 2,500 gpm well northwest of Magic Mountain Amusement
Park (hereafter MMA Park), CLWA would:

� Construct a new multiple-well 4,000 gpm facility (with chloramination facilities) along a
dirt road to the west of the MMA Park), with wells connected via a 12-inch pipeline;

� Construct a new 18-inch treated water pipeline from CLWA's 48-inch pipeline at the
McBean Parkway Bridge to a site opposite from NC 11; and

� Construct a new 18-inch groundwater pipeline along new road alignments that would
connect these new wells directly to CLWA's existing 42-inch pipeline.

Long-term planning for CLWA's water storage and conveyance facilities includes potential
development of a regulating reservoir southwest of the two proposed new wells. The regulating
reservoir and the pipelines, which may be developed to connect it to the Proposed Project, are
shown on Figure 6 [not included] for informational purposes and because they are addressed in
the cumulative impacts discussion in this Initial Study. However, this reservoir facility and the
pipelines needed to connect it to the Proposed Project are not a part of the Proposed Project and
the Proposed Project does not depend upon them.
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The wells, 12-inch connecting pipeline, chloramination facility, and 12-inch to 18-inch pipeline
would be constructed within the road alignments of future planned roads. CLWA facilities
would be constructed following the initial grading for these roads and the adjacent development.
In combination with yield from the Saugus-1 and Saugus-2 wells and associated treatment plant,
these actions would restore production lost due to perchlorate contamination and would restore
service to areas previously served by the NC-11, V-157, and Stadium wells. Siting and details of
the proposed restoration-of-service facilities are summarized on Table E-2. Note that the
planned reservoir is not a part of the Proposed Project.

Chloramination Facilities

Chloramination facilities would be constructed at two sites: (a) at the new perchlorate treatment
facility and (b) at the new well field west of MMA Park. Chloramines are formed by mixing
sodium hypochlorate and ammonia, which are produced or stored in separate areas prior to
mixing into the water stream. Several types of facilities would be considered during final design.
Regardless of facility type, these facilities would be fully contained, and storage of water
treatment chemicals would be within double-walled containers with separate containment back-
up systems capable of holding 1.5 times the capacity of each chemical tank.

Table E-2 
Proposed Project facilities for Restoration of Service

FACILITY SITE DESCRIPTION (SEE FIGURES 5 AND 6 [Not Included])
To replace Stadium Well

New alluvial well Furnivall Ave. &
Santa Clara St.

New 800 gpm well and up to 100 foot long pipeline to connect to
existing 8" pipeline.

To replace pumping capacity from contaminated wells to restore local dry year water supplies
Well field and
chloramination
facility

West of MMA Park New wells with a combined capacity of 4,000 gpm to be
constructed along the unpaved perimeter road on the west boundary
of the MMA Park, with a chloramination facility located at the last
well along the 12" to 18" pipeline connecting these wells.

Pipeline from new
wells to Existing
42" CLWA

West Magic Mountain
Parkway to I-5 

Segment 4: New 18" pipeline from the chloramination facility to
Magic Mountain Parkway and then east along Magic Mountain
Parkway to the terminus of CLWA's 42" pipeline at I-5.

Pipeline to serve
area west of
McBean Parkway

McBean Parkway to
NC-11

Segment 5. New 33" pipeline along bikeway on south levee of the
South Fork of the Santa Clara River to Valencia Boulevard;
Segment 6. New 39" pipeline along Valencia Blvd. and Magic
Mountain Parkway with a turnout west of San Fernando Road.
Segment 7. New 18" pipeline from the Segment 5 turnout to San
Fernando Road; and
Segment 8. New turnout, connection to the CLWA existing 21"
pipeline along the west side of the South Fork of the Santa Clara
River, and 18" pipeline from the turnout parallel to CLWA's existing
21" pipeline along an access road to a site opposite NC-11,
connecting to existing turnouts.
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Appendix G
Draft Water Shortage Contingency

Resolution/Ordinance

(This appendix contains examples that were adopted in 1991 to address
water shortage conditions and will be used as the model for future water

shortage contingency ordinance.)
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ORDINANCE NO. 112
AN ORDINANCE AMENDING ORDINANCE 101

WATER CONSERVATION, SHORTAGE, DROUGHT AND
EMERGENCY RESPONSE

ORDINANCE OF
NEWHALL COUNTY WATER DISTRICT

* * * * * * * * * * * * * * * ** * * * * * * *

Be it ordained by The Board of Directors of Newhall County Water District, Los Angeles County,

California, Ordinance No. 101 is amended to read as follows:

Section 1: PURPOSE: The specific provisions of this Ordinance are necessary and proper to conserve water
resources and minimize cost to the District and its customers. The District requires that water resources available
to the District be put to the maximum beneficial use, and that water efficient practices be used to reach this
objective. The District further finds that its water supplies may be reduced because of drought, failure of
facilities, or catastrophic events such as earthquakes and regional power failures. Anti-waste and water
conservation requirements are necessary to achieve demand reduction without unneeded hardship.

Section 2: DEFINITIONS AND TERMS:

A. Water efficient practices: Cost-effective practices that require the least amount of water to

generate the greatest benefit (water and cost savings) to the customer.

B. Water Waste: To use or expend water carelessly or needlessly.

C. Water User: Business or residential customer of the District.

D. Water Conservation Stages: The General Manager shall determine the conservation stage,

except that the Board shall determine any conservation stage more restrictive than Stage 1. A

water deficiency occurs when the current or near-term water demand exceeds the current or near-

term water supply.

Stage 1. Water deficiencies range between 1 and 15 percent.

Stage 2. Water deficiencies range from more than 15 and up to 25 percent.

Stage 3. Water deficiencies range from more than 25 and up to 35 percent.

Stage 4. Water deficiencies are more than 35 percent.

E. Water Deficiency: A water deficiency occurs when the current or near-term water demand

exceeds the current or near-term water supply, based on a yearly assessment. (Percent or

deficiency = (1 – water supply/water demand) x 100

Section 3: WATER CONSERVATION ACTION PLAN: This plan establishes water conservation measures to

be taken in response to current and anticipated levels of deficiency in State and/or local water supplies. No Water

User shall waste water or make, cause, or permit the use of water for any purpose contrary to any provision of this

Ordinance, or in quantities in excess of the use permitted by the conservation stage in effect pursuant to this

Ordinance.
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3.1 Efficient Water Use. Because more severe effects of a water shortage are often brought about due to

wasteful water use habits carried over from times of sufficient supply, certain voluntary water-use practices

are encouraged at all times.

3.1.1 Outdoor Water Use Efficiency Guidelines and Recommendations:

a) Sprinklers should be maintained and adjusted so that overspray, runoff, and water waste

is avoided. The most effective and water-efficient irrigation should be used, and drip

irrigation should be considered where appropriate.

b) All leaks in plumbing and irrigation systems should be repaired promptly

c) Vehicles should be washed using a hose equipped with automatic shutoff nozzle.

d) Sidewalks, walkways, driveways, parking lots or any other hard-surfaced areas should

not be washed down, except for health and safety purposes.

e) Low-water-use native or drought-tolerant vegetation should be used to minimize the need

for irrigation. Plants and trees with similar water needs should be grouped together for

most efficient irrigation. (Please see our website ncwd.org for more information and

links to other websites listing drought tolerant plants.)

f) Landscape should be installed in a manner that will reduce the amount of water needed

for irrigation. For example, the use of mulches and watering basins is encouraged where

appropriate.

g) Irrigation should occur during optimal watering hours, avoiding wind and heat. The

following hours are considered the most efficient hours for NCWD customers to

effectively irrigate lawns and landscaped areas:

Winter/Fall (November through April) – 6 PM to 10 AM

Spring/Summer (May through October) –8 PM to 9 AM

h) Water usage on any decorative fountains, ponds or other types of water streams should be

minimized by incorporating a water recycling system so the water is continually

recovered and reused.

i) Pool and spa safety covers or evaporation-reducing water treatments should be

considered if safe and appropriate for the situation. These will help minimize water loss

due to evaporation. Pool and spa chemistry should be balanced and maintained to help

reduce the frequency of pool/spa draining and refilling.

3.1.2 Indoor Water Use Efficiency Guidelines and Recommendations:

a) All leaks and/or damage to faucets, toilets, and indoor pipes should be repaired

immediately.
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b) Low flow devices for indoor plumbing fixtures including faucets, kitchen spray nozzles,

toilets, and showers should be used where possible.

c) Install 1.0 gallon per flush (gpf) ultra low-flow toilets or dual-flush toilets.

d) Water-efficient Energy Star approved appliances including, but not limited to, clothes

washers and dishwashers should be used.

e) Clothes washers and dishwashers should be run using full loads to maximize water

efficiency.

f) A source specific hot water dispenser or a whole house hot water recirculation system

should be considered. These devices generate hot water within seconds, minimizing

running the water until it is hot.

g) All commercial establishments where food or beverages are provided should encourage

the serving of water to their customers only when specifically requested by the customer.

3.1.3 New Construction Water Efficiency Guidelines: As new technology advances, builders of

new structures or persons retrofitting existing facilities should consider options such as

evapotranspiration-controlled sprinkler systems, grey water or non-potable water systems (where

legally acceptable), storm water cisterns, and landscape designs minimizing the use of turf and water-

intensive plants. Businesses should review industry-specific guidance for ways to reduce water usage

and should consider programs such as multi-pass cooling towers and process water recycling.

3.2 Water Conservation Stage 1 –: At this stage of water deficiency, the Water Users are strongly

encouraged to adhere to all the guidelines in section 3.1, Water Use Efficiency Guidelines. The following

practice is also strongly suggested during Stage 1 water deficiencies:

a) Outdoor irrigation of all vegetation including lawns and landscaping is limited to three times per

week and no more than 10 minutes per watering station. Irrigation should occur during the

following hours:

Winter/Fall (November through April) – 6 PM to 10 AM

Spring/Summer (May through October) – 8 PM to 9 AM

3.3 Water Conservation Stage 2: At this stage of water deficiency, Efficient Water Use Guidelines

(3.1.1-3.1.2 above) and Stage 1 practices (3.2 above) become mandatory requirements. Further mandatory

practices during Stage 2 are as follows:

a) All new landscaping shall be limited to widely accepted drought-tolerant plants requiring less

than typical water requirements.

b) No new lawns, whether by seed or sod, shall be installed.

c) No filling of pools or spas. Water levels may be maintained.
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3.4 Water Conservation Stage 3: At this stage of water deficiency, Efficient Water Use Guidelines

(3.1.1-3.1.2 above), Stage 1 practices (3.2 above), and Stage 2 practices (3.3 above) become mandatory

requirements. Further mandatory practices during Stage 3 are as follows:

a) No new applications for service will be accepted.

b) No water for grading will be allowed.

c) Washing vehicles is prohibited, except at commercial facilities that recycle water.

d) Street cleaning with potable water is prohibited.

3.5 Water Conservation Stage 4: At this stage of water deficiency, Efficient Water Use Guidelines

(3.1.1- 3.1.2 above), Stage 1 practices (3.2 above), Stage 2 practices (3.3 above), and Stage 3 practices

(3.4 above) become mandatory requirements. Further mandatory practices during Stage 4 are as follows:

a) Outdoor irrigation of all vegetation including lawns and landscaping is prohibited. Existing trees

and larger shrubs will be exempt.

b) No new landscaping shall be permitted.

Section 4: ENFORCEMENT:

4.1 Efficient Water Use and Stage 1 Enforcement:

a) Any notification to the District of signs or indications of water leaks or water waste will be

documented. The District will confirm the water waste prior to any further action.

b) The District shall determine the action to be taken to inform the Water User of the guidelines in

this Ordinance and to encourage more efficient and cost-effective water use.

4.2 Stage 2, 3 and 4 Enforcement. The General Manager, and other District authorized representatives

have the duty and are authorized to enforce provisions of Stage 2, 3, and 4 of this Ordinance. If a violation

is ongoing, the District may disconnect service until the violation is corrected.

4.2.1 First Violation. For a first violation, the District shall issue a verbal warning to the Water

User and recommend corrective action.

4.2.2 Second Violation. For a second violation, the District shall issue a written warning to the

Water User, and a fine of $40 shall be added to the Water User’s bill at the property where the

violation occurred if the corrective action is not taken within 30 days after receiving the written

warning.

4.2.3 Third Violation. For a third violation, a fine of $100 shall be added to the Water User’s bill

at the property where the violation occurred if the corrective action is not taken within 30 days after

receiving the written warning. In addition to the fine, the Board or the General Manager may require

installation of a flow-restricting device on the Water User’s service connection.
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4.2.4 Fourth Violation. For the fourth and any additional violations, a fine of $250 shall be added

to the Water User’s bill at the property where the violation occurred. The District may also

discontinue the Water User’s water service at the property where the violation occurred. Re-

connection shall be permitted only when there is reasonable protection against future violations, such

as a flow-restricting device on the customer’s service connection, as determined at the District’s

discretion.

4.3 District Enforcement Costs. District shall be reimbursed for its costs and expenses in enforcing the

provisions of this Ordinance, including such costs as District incurs for District staff to investigate and

monitor the Water User’s compliance with the terms of this Ordinance. Charges for installation of

flow-restricting devices or for discontinuing or restoring water service, as the District incurs those charges,

shall be added to the Water User’s bill at the property where the enforcement costs were incurred.

Section 5: ADMINISTRATION:

5.1 General. The provisions of this Ordinance shall be administered and enforced by the District through

the General Manager, who may delegate such enforcement to one or more employees or contractors of the

District. The District may implement additional demand reduction practices, including surcharges,

rationing, and specific water allocations, in times of severe shortage or emergency situations.

5.1.1 Water Utility Accounts. Accounts shall not be established for new customers, including the

transfer of accounts upon change of ownership, until the customer agrees to comply with the

provisions of this Ordinance. In pursuing the objectives of this Ordinance, the General Manager shall

seek the cooperation of other water purveyors within the District’s service area. The District will

request that other water purveyors not permit the establishment of new accounts until the customer

agrees to comply with the provisions of this Ordinance.

5.1.2 Discretionary Exemptions. The Board may, in its discretion, exempt Water Users and

individual facilities of Water Users from the provisions of this Ordinance, or impose reasonable

conditions in lieu of compliance with this Ordinance, if the Board finds that any of the following

conditions exist:

a) Hardship. The requirements of this Ordinance would cause an unnecessary and undue

hardship upon the Water User, the Water User facility or the public.

b) Health and Safety. Strict compliance with the requirements of this Ordinance would

create an emergency condition, as determined by the Board or other governmental entity

with appropriate jurisdiction, affecting the health, protection or safety of the Water User

or the public.
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c) No Impact on Water Use. The granting of the exemption or imposition of reasonable

conditions in lieu of compliance with this Ordinance would not increase the quantity of

water consumed by the Water User or otherwise adversely affect service to other Water

Users. In other words, the Water User will create an offset. In granting any such relief,

the departure from the requirements of this Ordinance shall be limited to the minimum

necessary to address the circumstances upon which such departure is required by a Water

User.

5.1.3 Appeals. Any customer or applicant for a water service may appeal any decision under this

Ordinance to the Board whose decision shall be final.

ADOPTED, APPROVED AND SIGNED by the Board of Directors of NEWHALL COUNTY WATER

DISTRICT this 14th day of July, 2005.

______________________________
MARIA GUTZEIT, President of the
Board of Directors of
NEWHALL COUNTY WATER DISTRICT

ATTEST:

___________________________________
Karin J. Russell, Secretary of the
Board of Directors of
NEWHALL COUNTY WATER DISTRICT
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SECTION 1 

Introduction

This report presents an evaluation of the long-term sustainability of existing groundwater 
management practices in the Santa Clarita Valley, located in northwestern Los Angeles 
County, California. The groundwater system in the Santa Clarita Valley is identified by the 
California Department of Water Resources (DWR) as the Santa Clara River Valley 
Groundwater Basin, East Subbasin (Basin No. 4-4.07) and lies within the DWR-designated 
Upper Santa Clara River Hydrologic Area. Groundwater in the basin is pumped from a 
shallow Alluvial Aquifer and deeper groundwater resources that are present in an older, 
underlying unit called the Saugus Formation. Most groundwater pumping is by the local 
water purveyors (the Upper Basin Water Purveyors [herein referred to as the Purveyors1])
for municipal uses (in the range of approximately 23,000 to 28,000 acre-feet per year [AF/yr] 
in recent years), with some continuing pumping by private landowners, primarily for 
irrigation uses (approximately 15,000 to 16,000 AF/yr in recent years). The Purveyors also 
have access to other sources of water, including imported State Water Project (SWP) water, 
groundwater banking outside the basin, recycled water, short-term water exchanges, and 
dry-year water purchase programs (Luhdorff & Scalmanini Consulting Engineers [LSCE], 
2005a). The water management practices of the Purveyors call for maximizing the use of 
Alluvial Aquifer and imported water during years of normal or above-normal availability of 
these supplies, and limiting the use of the Saugus Formation during these periods, then 
temporarily increasing Saugus Formation pumping during years when supplemental 
imported water supplies are significantly reduced because of drought conditions. 

The evaluation of the Purveyors’ current groundwater management practices has been 
performed using a detailed numerical groundwater flow model of the basin. The model, 
called the Santa Clarita Valley Groundwater Model (Regional Model), simulates the 
occurrence and flow of groundwater, including its interaction with streams in the area. The 
Regional Model has been developed for the Purveyors as a tool for the analysis of ground-
water management options in the context of future water demands and water supply 
conditions in the valley. Among the objectives in developing the model were (1) to be able 
to evaluate the long-term sustainability (yield) of the Alluvial and Saugus aquifer systems 
under a range of existing and potential future water resource management conditions, and 
(2) to facilitate general management of water quantity and water quality issues. Figure 1-1 is 
a map showing the area simulated by the model (tables and figures are located at the end of 
each section). 

1.1 Background 
The Regional Model has been developed as part of the work scope contained in an 
August 2001 Memorandum of Understanding (MOU) that was entered into by the 

1The Purveyors consist of the Castaic Lake Water Agency (CLWA), the Newhall County Water District, the Santa Clarita Water 
Division of CLWA, and the Valencia Water Company. The Santa Clarita Water Division of CLWA was acquired by CLWA in 
1999. It was formerly called the Santa Clarita Water Company (SCWC). 
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Purveyors and the United Water Conservation District (UWCD), located downstream in 
Ventura County. The MOU, which is provided in Appendix A, is a commitment by the 
Purveyors to expand on previous analyses of groundwater conditions such that the 
adequacy of the local groundwater supply can be better understood and questions about 
surface water and groundwater resources can be more readily addressed. The MOU 
initiated a collaborative and integrated approach to data collection; database management; 
evaluating groundwater conditions and the sustainability of the Purveyors’ operating plan; 
groundwater flow modeling; annual reporting on basin conditions; and technical reporting 
focused on geologic and hydrologic aspects of the overall stream-aquifer system. 

In 2003, subsequent to the MOU, CLWA prepared and adopted a formal Groundwater 
Management Plan (CLWA, 2003), which includes 14 elements intended to achieve four 
management objectives, or goals, for the groundwater basin that were identified in the plan. 
Those four management objectives were development of local groundwater for water 
supply; avoidance of overdraft and associated undesirable effects; preservation of 
groundwater quality; and preservation of interrelated surface water resources.  The intent of 
the Groundwater Management Plan is to ensure that ongoing utilization of local 
groundwater continues to result in acceptable aquifer conditions, specifically avoidance of 
overdraft (Element 3 of the plan), no degradation of quality (Element 6 of the plan), no 
adverse impacts to surface waters (Element 2 of the plan). The plan identified these 
objectives and elements as being accomplished via continued conjunctive use operations 
that have been ongoing since the initial importation of supplemental surface water in 1980 
(Element 5 of the plan) and via monitoring and interpretation of surface water and 
groundwater conditions on an ongoing basis (Elements 1 and 2 of the plan). 

Both the MOU and the Groundwater Management Plan contain several technical 
components, including the development and calibration of a regional-scale groundwater 
flow model and the application of the model to evaluate the sustainability of the Purveyors’ 
current groundwater operating plan. The development and calibration of the model was 
documented in detail in April 2004 in Regional Groundwater Flow Model for the Santa Clarita 
Valley: Model Development and Calibration (CH2M HILL, 2004a). A summary of the Regional 
Model’s construction and calibration is presented in Appendix B. The analysis of the 
sustainability of the Purveyor’s current groundwater operating plan began in 2004 and is 
the subject of this report. Consequently, this report and the earlier report on the 
development and calibration of the model represent the accomplishment of two of the key 
technical work components that were described in the MOU and in several elements of the 
Groundwater Management Plan. 

The Purveyors prepared the first Urban Water Management Plan (UWMP) for the Santa 
Clarita Valley in 1985. At about that same time, the Purveyors began studying the local 
water resources to assess the condition, hydrogeologic character, storage capacity, water 
budgets, and water quality of the local groundwater aquifers. Some of that work involved 
evaluating the potential for conjunctive use of groundwater and imported water resources, 
specifically artificial recharge of the Alluvial Aquifer using spreading basins, and aquifer 
storage and recovery in the Saugus Formation. An update of the UWMP in December 2000 
projected water demands in the valley through 2020 and delineated a number of local and 
other water supplies, in conjunction with SWP water, to meet those projected water 
demands. The UWMP also identified a water supply plan that consisted of using alternate 
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supplies and/or development of future supplies from groundwater storage projects, short-
term transfers, local groundwater, and other sources to offset potentially reduced deliveries 
of SWP water, while meeting demands in a manner that would not cause overdraft 
conditions in the local aquifer systems. In 2005, CLWA amended the 2000 UWMP to address 
the adequacy of groundwater supplies in light of perchlorate contamination that had caused 
the inactivation of five municipal water supply wells. Included in the amendments to the 
2000 UWMP (CLWA et al., 2005; hereafter referred to, together with the 2000 UWMP 
[Black & Veatch, 2000], as the Amended 2000 UWMP) was discussion of the plan currently 
being implemented to install treatment and restore impacted wells for water supply by 
2006. In accordance with the California Urban Water Management Planning Act, the UWMP 
is currently undergoing a 5-year update that will be completed in late 2005.  

The Purveyors and UWCD initially agreed in the MOU, and the Purveyors subsequently 
committed in the Groundwater Management Plan, to develop and use the Regional Model 
for the sustainability evaluation of the local groundwater operating plan, in part because 
(1) the available data showed that no long-term lowering of the water table or degradation 
of water quality had occurred during the 50 to 60 years of historical groundwater 
development in the valley, and (2) the various studies and water planning efforts performed 
up to that time had resulted in a local groundwater operating plan that places future 
pumping of the Alluvial Aquifer in the same range as historical pumping. However, 
although the MOU recognized a need to formally analyze the Alluvial Aquifer, it identified 
that the primary question to evaluate with the Regional Model would be the operational 
yield of the Saugus Formation, given that the Purveyors’ operating plan called for dry-year 
pumping at rates higher than historically had been pumped. For that reason, the MOU 
identified that the model would evaluate the effect of the current groundwater operating 
plan on groundwater conditions in both the Alluvial Aquifer and the Saugus Formation 
over a multi-year wet/dry cycle. The operational yield was defined in the MOU as an 
operating plan for the local groundwater basin that would allow continued pumping from 
the Alluvial Aquifer and Saugus Formation while assuring that groundwater supplies 
would be adequately replenished from one wet/dry cycle to the next. 

Together, the historical development of these plans and the evaluation of their sustainability 
that is described in this report are grounded in the following objectives, which have been 
identified by the Purveyors for local groundwater resource management: 

1. Prepare a groundwater operating plan for the basin (locations of wells, pumping 
capacities, and variations in annual pumping volumes) that is integrated with SWP and 
other imported supplies and recycled water to meet local water demands. 

2. Analyze the groundwater operating plan to quantify possible basin responses to the 
plan, in terms of temporal variations that could occur in groundwater levels, ground-
water storage, and Santa Clara River streamflows. This includes evaluating the rate of 
recovery of Saugus Formation groundwater levels after 1 or more years of increased 
pumping in the Saugus Formation. 
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3. Evaluate the range of basin responses to the groundwater operating plan to determine 
whether the plan will result in sustainable groundwater resources and supplies. This 
includes evaluating the following: 

a. Whether groundwater level declines during future drought periods will continue to 
arise primarily from local drought conditions, instead of from the groundwater 
operating plan for the basin; and, more importantly, whether groundwater levels 
and storage will recover (recharge) in wet periods following dry or drought 
conditions 

b. Whether groundwater discharges to the Santa Clara River will continue to be 
relatively stable over time, compared to the year-to-year variations in groundwater 
recharge that occur in the rest of the basin 

To meet these objectives, the Purveyors developed the Regional Model to be an evolving 
tool for local groundwater resource management. As discussed in the model development 
report (CH2M HILL, 2004a), specific objectives identified for the Regional Model were 
as follows: 

1. To evaluate the long-term sustainability (yield) of the two aquifer systems in the valley, 
the Alluvial Aquifer and the Saugus Formation, under a range of existing and potential 
future water resource management conditions 

2. To evaluate artificial recharge for the purpose of increasing the long-term sustainability 
of the aquifer system, particularly in conjunction with the availability of imported 
surface water supplies 

3. To evaluate the influences of future water management plans and alternatives on 
groundwater conditions in the valley and on the flows of water into the downstream 
basins in Ventura County 

4. To facilitate general management of water quantity and water quality issues 

This report focuses on the application of the Regional Model to meet the first objective. 

1.2 Report Organization 
The remainder of this report is organized as follows: 

Section 2 discusses the hydrogeology of the basin and describes the groundwater 
operating plan. 

Section 3 describes the process that was used to simulate the groundwater operating 
plan with the Regional Model and evaluate the modeling results. 

Section 4 discusses the results of the simulated groundwater operating plan. 

Section 5 discusses the principal findings from the analyses of historical data and 
numerical modeling results, and the implications of these findings for long-term water 
management in the Santa Clarita Valley. 

Section 6 is the reference list. 
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SECTION 2 

Groundwater Hydrology and Operating Plan 

2.1 Basin Hydrogeology 
The groundwater system in the Santa Clarita Valley is identified by DWR as the Santa Clara 
River Valley Groundwater Basin, East Subbasin (Basin No. 4-4.07), and lies within the DWR-
designated Upper Santa Clara River Hydrologic Area. Figure 2-1 shows the location of this 
groundwater basin. The basin contains two aquifer systems: the Alluvial Aquifer and the 
Saugus Formation. Figure 2-2 is a geologic map showing the geographical extent of these 
and other rock units in and around the basin. 

In general, natural groundwater recharge occurs in the eastern portion and at the northern 
and southern limits of the basin, and natural groundwater discharge occurs in the west-
central portion of the basin, in the alluvial valley occupied by the Santa Clara River. 
Groundwater pumping is an additional groundwater discharge mechanism that occurs in 
discrete portions of the basin. A schematic representation of the regional-scale geology and 
hydrologic cycle in the Santa Clarita Valley is shown on Figure 2-3, and the components of 
the hydrologic cycle for the basin’s groundwater and surface water resources are listed in 
Table 2-1. As indicated by the diagram and the table, groundwater is exchanged between 
the Alluvial Aquifer and the Saugus Formation, with the Alluvial Aquifer recharging the 
Saugus Formation in certain portions of the regional recharge areas, and the Alluvial 
Aquifer receiving groundwater from the Saugus Formation in the regional groundwater 
discharge areas. Additionally, the aquifer systems are affected by direct rainfall; stream-
flows in the Santa Clara River and its tributaries; evapotranspiration (ET) by riparian 
vegetation along portions of the river; and human influences, which consist of pumping, 
agricultural and urban irrigation, discharge of treated water into the Santa Clara River from 
two water reclamation plants (WRP), and occasional releases of water into Castaic Creek 
from Castaic Lake and Castaic Lagoon.  

The Santa Clarita Valley obtains its water supply from local groundwater sources and from 
imported water supplies. Total water use in the valley is largely for municipal and indus-
trial uses and, to a lesser extent, for agricultural uses. In 2004, approximately 61 percent of 
groundwater pumping was by the Purveyors (for municipal uses) and 39 percent was by 
private land owners, primarily for irrigation. Figure 2-4 is a map showing the locations of 
production wells that are currently present in the Alluvial Aquifer and the Saugus 
Formation. Prior to the 1960s, agriculture was the predominant land use in the valley. 
Agricultural water was supplied by production wells, most of which were completed in the 
Alluvial Aquifer. Pumping from the Alluvial Aquifer during much of the 1950s and early 
1960s ranged between approximately 35,000 and 44,000 AF/yr. Pumping from the Alluvial 
Aquifer dropped gradually from approximately 40,000 AF/yr in the mid-1960s to less than 
30,000 AF/yr through the 1980s, and did not rise above 30,000 AF/yr until 1993. Since then, 
it has ranged between 30,000 and nearly 44,000 AF/yr. In the Saugus Formation, very little 
pumping occurred before 1960. From 1960 through 1990, total pumping from the Saugus 
Formation ranged from approximately 2,500 AF/yr to approximately 8,500 AF/yr. As a 
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result of statewide drought conditions, pumping from the Saugus Formation ranged 
between 10,000 and 15,000 AF/yr from 1991 through 1994. Saugus pumping was reduced 
beginning in 1995, as the drought ended and additional water supplies became available.  

2.2 Groundwater Operating Plan 
The water management practices of the Purveyors call for maximizing the use of Alluvial 
Aquifer groundwater and SWP water during years of normal or above-normal availability 
of SWP water supplies and local Alluvial Aquifer groundwater resources. These practices 
recognize ongoing Alluvial pumping for agricultural water supply as well as other smaller 
(private) domestic and related water supply, and are intended to maintain overall pumping 
within sustainable rates. Groundwater pumping is minimized from the Saugus Formation, 
except during years when SWP water allocations are below normal. These water 
management practices are based, in part, on observations about the historical hydrology of 
the basin (described in Section 2.2.1) and form the groundwater operating plan for the basin 
(described in Section 2.2.2).  

2.2.1 Historical Groundwater Conditions 
Long-term water level data have been collected over the years at agricultural wells and 
Purveyor-owned wells in the City of Santa Clarita and along the South Fork Santa Clara 
River. The data have been collected in pumping wells, and the hydrographs of these wells 
are steep at certain times, suggesting that the measured water levels are influenced, to a 
certain degree, by pumping at the well. Nonetheless, the data show general relationships 
between groundwater elevation trends and changes in groundwater recharge and pumping 
over time. These relationships have been identified by examining the 50-year period from 
1950 through 1999. During this period, the average rainfall was close to the long-term 
average rainfall observed since 1883. Consequently, long-term changes in the basin’s 
hydrology arising from other factors could be more easily identified because rainfall was 
near normal for the 50-year period as a whole. 

Following are discussions of the observed hydrologic trends in the basin, including rainfall, 
groundwater elevations in the Alluvial Aquifer and the Saugus Formation, and flows in the 
Santa Clara River. 

2.2.1.1 Historical Trends in Rainfall 
Rainfall data have been recorded since 1883 at the Newhall-Soledad gage (Station 
No. FC32CE), located at the Los Angeles County Department of Public Works (LADPW) 
Newhall-Soledad Division Headquarters office, on San Fernando Road in the community of 
Newhall. The average rainfall at this gage was 17.95 inches from 1883 through 2000 and 
17.84 inches from 1950 through 20002. Figure 2-5 shows the annual rainfall at the Newhall-
Soledad gage for calendar years 1950 through 2000. Figure 2-5 also shows the cumulative 
departure from the average annual precipitation since 1950. Cumulative departure refers to 
the cumulative amount of rainfall that is greater than or less than the long-term average 
rainfall. The slope of the cumulative departure plot shows the temporal trends in rainfall 

2Annual rainfall values for the Newhall-Soledad gage were derived from monthly values reported by the National Climate Data 
Center and LADPW. 
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over successive years. The figure shows the following trends in precipitation within the 
Santa Clarita Valley: 

1. 1950 through 1964: Dry conditions except for single wet years in 1952, 1957, 1958, 
and 1962 (a nearly continuous decrease in cumulative departure values) 

2. 1965 through 1970: Wet conditions (increase in cumulative departure values) 

3. 1971 through 1977: Average to dry conditions (flat or declining cumulative departure 
values) 

4. 1978 through 1983: Wet conditions (increase in cumulative departure values) 

5. 1984 through 1991: Dry conditions (decrease in cumulative departure values) 

6. 1992 through 1999: Highly variable conditions from year to year, but overall increase in 
cumulative departure values 

A second rain gage is located approximately 1.3 miles to the south, at the Newhall County 
Water District (NCWD) office (see Figure 1-1). Figure 2-6 compares the annual rainfall at the 
Newhall-Soledad and NCWD gages for calendar years 1950 through 2000. Rainfall at the 
NCWD gage is usually greater than at the Newhall-Soledad gage, because the NCWD gage 
is located closer to the hills that form the southern boundary of the watershed and receive a 
greater amount of orographic precipitation, as shown on Figure 2-7. 

2.2.1.2 Historical Trends in Alluvial Aquifer Groundwater Elevations 
Figure 2-8 shows trends in groundwater elevations in two Alluvial Aquifer wells located in 
the basin interior (wells VWC-N and NLF-S, near the mouth of the South Fork Santa Clara 
River) and two Alluvial Aquifer wells located near the regional groundwater discharge zone 
at the western end of the basin (wells NLF-C5 and NLF-C7). The figure also shows trends in 
the following other components of the hydrologic cycle: 

1. Precipitation at the Newhall-Soledad rain gage (plotted as the cumulative departure 
from the average precipitation) 

2. Annual pumping volumes from the Alluvial Aquifer and the Saugus Formation 

3. Total discharges to the Santa Clara River from two WRPs (which are discussed further 
in Section 2.2.1.5) 

4. Measured flow volume in the Santa Clara River during the lowest flow month of 
each year 

Observations from Figure 2-8 are as follows: 

1. Alluvial Aquifer groundwater elevations show greater variability over time within the 
basin interior (wells VWC-N and NLF-S) than near the basin outlet (wells NLF-C5 and 
NLF-C7). The range in water levels during the 50-year period of record is approximately 
100 feet at the interior wells, but only 20 to 30 feet in the two wells near the basin outlet. 

2. The effect of reduced pumping from the Alluvial Aquifer from 1967 through 1989 was to 
minimize seasonal fluctuations in Alluvial Aquifer water levels near the aquifer’s 
regional discharge zone at the western end of the valley. In this area, fluctuations in 
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Alluvial Aquifer pumping over time affected Alluvial groundwater elevations only 
seasonally; year-to-year variations in groundwater elevations were small. This indicates 
that water levels in this area are controlled less by pumping than by the discharge of 
Alluvial Aquifer groundwater to the Santa Clara River in the area downstream of 
Interstate 5. 

3. As with the western portion of the Alluvial Aquifer, the central portion of the Alluvial 
Aquifer has not shown long-term water level declines. During the 1950s and early 1960s, 
total pumping from the Alluvial Aquifer ranged between approximately 35,000 and 
44,000 AF/yr during all but 1 year, and long-term (year-to-year) groundwater elevations 
were relatively stable (see the hydrographs for wells VWC-N and NLF-S). When 
pumping from the Alluvial Aquifer decreased beginning in 1967, Alluvial groundwater 
elevations in this area quickly rose and have been relatively stable since about 1970, 
despite an increase in Alluvial Aquifer pumping during the 1990s. The hydrographs 
indicate that after an extended drought and high rates of pumping, Alluvial Aquifer 
groundwater elevations recover very quickly when normal or above-normal rainfall 
patterns return. 

4. The seasonal low flow in the Santa Clara River at the County Line gage has shown a 
long-term increase since the mid-1970s and, to some degree, since the late 1960s. 
Figure 2-5 shows that this increase in flow coincides with increases in the annual 
discharges of treated water to the Santa Clara River from the two WRPs. Although 
Alluvial Aquifer pumping increased during the 1980s and 1990s, the seasonal low river 
flow did not show a long-term decrease during this period. The increases in WRP and 
Santa Clara River flows and the fluctuations in Alluvial Aquifer pumping have not 
caused long-term changes in Alluvial Aquifer groundwater elevations at the two wells 
near the basin outlet. 

2.2.1.3 Historical Trends in Saugus Formation Groundwater Elevations 
Figures 2-9 and 2-10 compare groundwater elevation trends in the Saugus Formation near 
the Santa Clara River, below the mouth of the South Fork Santa Clara River, with the same 
hydrologic components displayed on Figure 2-8. Figure 2-9 shows this information for the 
period 1950 through 1999, and Figure 2-10 shows this information during the 1990s, when 
groundwater levels rose in the Saugus Formation. Figures 2-11 and 2-12 show the same 
information, but for groundwater elevations at Saugus Formation wells located farther 
away from the Santa Clara River, along the tributary valley containing the South Fork Santa 
Clara River. 

In examining the four Saugus Formation figures, it is difficult to distinguish between the 
influences of precipitation and pumping trends on changes in Saugus water levels. 
Although a slight rise in water levels might have occurred at wells VWC-157 and VWC-160 
during the late 1960s and early 1970s, it appears to follow the trends in Saugus pumping 
volumes more closely than the precipitation trends. The data at VWC-157 also suggest that a 
succession of above-normal precipitation years (e.g., 1978 through 1983) or a year of precipi-
tation that is substantially above normal (e.g., 1983) might have some influence on Saugus 
water levels. However, the data are limited, and the periods of increased precipitation tend 
to coincide with periods of decreased pumping, making it difficult to identify the effect of 
precipitation or pumping on Saugus water levels. 
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Another observation is that the rise in Saugus Formation water levels in the late 1960s and 
early 1970s occurred despite an increase in annual pumping volumes from the Alluvial 
Aquifer. During the late 1980s and 1990s, Saugus pumping increased from slightly less than 
6,000 AF/yr (in 1986 and 1987) to approximately 15,000 AF/yr in 1991. When SWP 
deliveries were substantially reduced in 1991, pumping from the Saugus Formation made 
up for almost half of the reduction that year. This increased Saugus pumping resulted in 
short-term declines in groundwater elevations at the pumping wells, particularly from 1991 
through 1994, reflecting the use of naturally-stored Saugus groundwater. However, as 
shown on Figures 2-9 and 2-10, the water levels subsequently rose when pumping declined. 
This indicates that Saugus water levels are controlled by precipitation and/or Saugus 
pumping trends, and not by pumping trends in the Alluvial Aquifer. 

2.2.1.4 Comparison of Historical Trends in Alluvial and Saugus Groundwater Elevations 
Figure 2-13 compares groundwater elevations at Alluvial Aquifer and Saugus Formation 
wells located near each other along the Santa Clara River, just below the mouth of the South 
Fork Santa Clara River. At this location, the trends in Alluvial groundwater elevations show 
no clear relationship with the trends in Saugus groundwater elevations. A moderate overall 
increase in groundwater elevations was observed in both the Alluvial Aquifer and the 
Saugus Formation during the late 1960s. However, this similarity in the water level trends 
might be a coincidence arising from reduced pumping in both aquifers. During the early 
1970s, water levels in Saugus well VWC-157 decreased while water levels in the nearby 
Alluvial Aquifer well (VWC-N) generally increased. During the 1990s, the Alluvial Aquifer 
groundwater elevations at well VWC-N were generally stable despite (1) increased 
pumping from the Alluvial Aquifer and (2) a sharp decrease, then increase, in Saugus 
groundwater elevations, which correlated with the trends in Saugus pumping. In summary, 
although there might be a relationship between Alluvial and Saugus groundwater eleva-
tions near the margins of the groundwater basin, where folding of Saugus beds has brought 
permeable zones in contact with the alluvium, Figure 2-13 indicates that there is general 
independence between the Alluvial and Saugus water level trends at this location, which is 
near the center of the bowl-shaped Saugus Formation structure shown on Figure 2-3. 

2.2.1.5 Historical Trends in Santa Clara River Baseflow 
Long-term records of flows in the Santa Clara River are available for the eastern and 
western ends of the basin. The locations of the two gages are shown on Figure 1-1 and 
Figure 2-3. At the western end of the basin, the County Line gage has recorded Santa Clara 
River flows leaving the basin for most of the period since 1952, except for a 1-year period 
during water year 1969 (October 1968 through September 1969). At the eastern end of the 
basin, the Lang gage has recorded Santa Clara River flows entering the basin from October 
1949 through September 1989 and from April 2003 to the present. 

Baseflow in the Santa Clara River is perennial in the western portion of the Santa Clarita 
Valley. The following sources of water contribute to the river’s baseflow: 

1. Groundwater discharge from the Alluvial Aquifer to the riverbed. Groundwater in the 
Alluvial Aquifer seeps into the riverbed near, and downstream of, Round Mountain 
(which is located just below the mouth of San Francisquito Canyon). 
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2. Discharges from two WRPs. Treated water is discharged to the Santa Clara River from 
two Los Angeles County Sanitation District (LACSD) WRPs in the valley. The Saugus 
WRP (Plant No. 26) is located along the south side of the river near Bouquet Canyon, 
just above the mouth of the South Fork Santa Clara River. The Valencia WRP (Plant 
No. 32) is located along the north side of the river, just west of Interstate 5. 

3. Flood Flows in Castaic Creek. DWR stores SWP water in Castaic Lake. In some years, 
DWR releases flood flows from Castaic Dam/Lagoon into Castaic Creek during the 
winter or spring months. Depending on the magnitude of the releases, some of these 
flows enter the Santa Clara River downstream of the Valencia WRP. As shown on 
Figure 2-14, these releases have occurred during many, though not all, years since the 
release program began in the late 1970s. 

Hydrograph separation techniques were applied to the daily streamflow data for the 
County Line gage to estimate historical groundwater discharges (baseflow) to the Santa 
Clara River within the Santa Clarita Valley. The hydrograph separation was performed for 
calendar years 1953 through 1999 using the following five steps: 

1. For each day, the average daily flow at the County Line gage, in cubic feet per second 
(cfs), was converted to acre-feet of volumetric flow for the day. 

2. The daily flows from Castaic Dam and at the Castaic Creek South gage (located near the 
mouth of Castaic Creek) were subtracted from the flow at the County Line gage. These 
data reflect surface water flow from tributaries. Data from the Castaic Creek South gage 
were used through June 1977. Beginning in July 1977, operational data for Castaic 
Lagoon, presented in annual reports by DWR, were used to estimate surface flow 
contributions from Castaic Creek. 

3. The discharges of treated water from the two WRPs were subtracted. This step was 
performed for calendar years 1975 and later, because 1975 was the first year that such 
records were available. 

4. The resulting day-to-day trends in streamflows were scrutinized for days when notably 
elevated flows occurred suddenly. These days were assumed to be dominated by storm 
flow. In some cases, the elevated flows lasted for only 2 to 5 days. In other cases, flows 
remained elevated for several days, but showed steady declines, indicating that only the 
beginning of the elevated-flow period was dominated by surface runoff. 

5. On all other days, storm flow was considered to be minimal or zero, and the flow values 
calculated for days not dominated by storm flow were assumed to represent river base-
flow (that is, groundwater discharge to the river). For each month, an average flow was 
calculated for these non-storm days. The average flow was then converted to a total flow 
for the month, and the monthly flow volumes were summed to come up with the total 
flow for each year. 

Table 2-2 presents the annual calculations from the hydrograph separation analysis. 
Table 2-3 presents summary statistics for the entire 47-year period that was analyzed, as 
well as for shorter time frames. Tables 2-4 and 2-5 show dry-year, normal-year, and  
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wet-year statistics for the entire period of record and the shorter time frames. The shorter 
time frames are as follows: 

1. Calendar years 1953 through 1965, which were years of primarily agricultural water use 
prior to urbanization and construction of WRPs. This 13-year period was also 
characterized by 5 years of below-normal rainfall.  

2. Calendar years 1975 through 1999, which represent 25 years of significant urbanization, 
including SWP water importation and WRP operations. This 25-year period was 
characterized by 6 years of below-normal rainfall, although rainfall volumes in general 
were somewhat higher (19.4 inches per year [in/yr] average, versus 15.5 in/yr average 
for 1953 through 1965). 

3. Calendar years 1953 through 1999, but excluding 8 years (1966 through 1974) when WRP 
discharges occurred but were not recorded. 

The daily streamflow data and the hydrograph separation technique indicate the following: 

1. Summary statistics in Table 2-3 for all types of rainfall years (dry, normal, and wet) 
show that average groundwater discharges to the river from 1953 through 1965 were 
approximately 2,500 AF/yr (3.5 cfs). Groundwater discharges to the river were typically 
14,000 to 22,000 AF/yr (19 to 31 cfs) from 1975 through 1999 because of more rainfall, 
increasing urbanization, and increasing importation of water from outside the valley.  

2. For normal rainfall years only, median and average groundwater discharges to the river 
were approximately 4,000 and 3,600 AF/yr (5.5 and 5.0 cfs), respectively, from 1953 
through 1965 (see Table 2-4); and approximately 12,500 and 14,300 AF/yr (17 and 20 cfs), 
respectively, during 1975 through 1999 (see Table 2-4). 

3. For drought years only, Table 2-4 shows that groundwater discharges to the river 
ranged from 400 to 4,900 AF/yr (0.5 to 7 cfs) between 1953 and 1965, and from 5,200 to 
14,500 AF/yr (7 to 20 cfs) between 1975 and 1999. Table 2-4 also shows that median and 
average groundwater discharges to the river during drought years were 600 and 
1,700 AF/yr (1 and 2 cfs), respectively, from 1953 through 1965, and typically 9,600 and 
10,200 AF/yr (13 and 14 cfs), respectively, from 1975 through 1999. 

In summary, significant increases in the baseflow of the Santa Clara River have occurred 
since urbanization of the Santa Clarita Valley began during the late 1960s and early 1970s. 
Water imports began in 1980, and have increased in volume as urbanization has continued. 
The imported water has reached the river through releases from Castaic Dam/Lagoon and, 
more significantly, discharges of treated water into the river. As a result, water is now 
present in the Santa Clara River on a continuous basis in the western portion of the basin, 
even during dry years. This is a sharp contrast to conditions prior to the 1970s, when the 
river would become dry during drought periods. 

2.2.2 Historical Estimates of Basin Yield 
During the late 1980s, Richard C. Slade, Consulting Groundwater Geologist, now known as 
Richard C. Slade and Associates, LLC (both hereafter referred to as RCS), conducted 
hydrogeologic assessments of the two aquifer systems in the basin. RCS performed separate 
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evaluations for the Alluvial Aquifer in 1986 and the Saugus Formation in 1988, then 
updated this work in 2002. 

The first study of the Alluvial Aquifer (RCS, 1986) identified a “practical or perennial yield” 
of 31,600 to 32,600 AF/yr. RCS derived these values using the so-called “Pumpage and 
Change-In-Storage” method, a commonly used method at the time that compares ground-
water pumping volumes with changes in the volume of groundwater in storage during a 
multi-year period when cumulative rainfall is close to average. As RCS discussed in a more 
recent report (2002), this method works best in aquifers that are fully developed or in over-
draft, and where recharge does not play an important role in determining the amount of 
groundwater in storage. Consequently, as discussed by RCS (2002), this method is not well 
suited to estimating sustainable pumping rates in this setting because natural recharge and 
water importation are major influences on the groundwater basin in the Santa Clarita 
Valley, and the local groundwater resources are not fully developed or in overdraft. 

The first study of the Saugus Formation (RCS, 1988) did not identify a practical or perennial 
yield or a range of pumping rates that were estimated to be sustainable on a long-term basis. 
Instead, this study first estimated the “usable groundwater in storage,” which was defined 
as the volume of Saugus Formation groundwater that is economically obtainable and of 
satisfactory quality for beneficial use. RCS estimated the usable groundwater in storage to 
be 1.41 million acre-feet. Then, using precipitation records and calculations of the exposed 
area of the Saugus Formation and overlying terrace deposits, and also considering the 
hydraulic potential for inter-aquifer flow from the overlying Alluvial Aquifer, RCS 
estimated that the Saugus Formation potentially receives between approximately 11,000 and 
22,000 AF/yr of recharge from a combination of direct rainfall and inter-aquifer flow in any 
given year, depending on local hydrologic conditions. However, RCS did not discuss the 
relationship of these estimates to long-term pumping from the Saugus Formation. In fact, 
RCS noted that these assessments “…should not be construed as a rigorous determination of 
the perennial yield of the Saugus….” 

In the 2001 Update Report: Hydrogeologic Conditions in the Alluvial and Saugus Formation 
Aquifer Systems (RCS, 2002), RCS concluded that groundwater levels in the Alluvial Aquifer 
and Saugus Formation have fluctuated over time, but have shown no long-term progressive 
declines in the amount of groundwater storage that could be considered indicative of over-
draft conditions. From the long-term pumping and water level data, the report concluded 
that the Alluvial Aquifer can be pumped at rates between 30,000 and 40,000 AF/yr over the 
long term, and suggested that pumping be between 30,000 and 35,000 AF/yr during local 
droughts. For the Saugus Formation, the report concluded that pumping can occur at rates 
between 7,500 and 15,000 AF/yr on a long-term basis, with short-term increases to as much 
as 35,000 AF/yr toward the end of a multi-year period of reduced availability of imported 
water supplies.  

RCS (2002) referred to these pumping rates for the Alluvial and Saugus aquifer systems as 
the “operational yield” of both aquifers, a term that was previously described in the August 
2001 MOU. The term perennial yield is often interpreted as a “not-to-exceed” volume, with 
a related potential for pumping above the perennial yield value in any given year to be 
incorrectly interpreted as “overdraft.” Consequently, the MOU advanced the concept of 
operational yield to deal with the misinterpretations commonly associated with the concept 
of perennial yield. In the Santa Clarita Valley, operational yield is used today to describe the 
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flexible use of groundwater that allows increased pumping during dry periods and 
subsequent recharge (direct or in-lieu) in wet/ normal rainfall periods, performed in a 
manner that protects the aquifer by assuring that groundwater supplies are adequately 
replenished on a long-term basis from one wet/dry cycle to the next. This concept is the 
basis for the development of the current groundwater operating plan for the local 
groundwater basin, which is discussed in the following section. 

2.2.3 Development of Current Operating Plan 
The groundwater operating plan for the Santa Clarita Valley’s groundwater resources has 
been defined in the Amended 2000 UWMP for the Santa Clarita Valley (Black & Veatch, 
2000; CLWA et al., 2005) and in annual water reports that discuss the water demands, water 
supplies, and surface water and groundwater resources of the valley (including the Santa 
Clarita Valley Water Report 2004 [LSCE, 2005a]). These reports provide ranges of values for 
groundwater extractions from the Alluvial Aquifer and the Saugus Formation during wet/
normal years and dry years. The Purveyors have developed the operating plan by 
considering the water supply needs of the valley, the availability of imported water 
supplies, and knowledge of the historical recovery of both aquifers (following the peak 
pumping years that occurred prior to the mid-1960s in the Alluvial Aquifer and during the 
early 1990s in the Saugus Formation). The plan is summarized in Table 2-6 and is as follows: 

1. Pumping from the Alluvial Aquifer in a given year is governed by local hydrologic 
conditions in the eastern part of the basin. Under the operating plan, pumping ranges 
between 30,000 and 40,000 AF/yr during normal and above-normal rainfall years, but, 
because of operational constraints in the eastern part of the basin, is reduced to between 
30,000 and 35,000 AF/yr during locally dry years. 

2. Pumping from the Saugus Formation in a given year is tied directly to the availability of 
other water supplies, particularly imported water from the SWP system. For the Saugus 
Formation, the operating plan consists of pumping between 7,500 and 15,000 AF/yr 
during average-year conditions within the SWP system. Planned dry-year pumping 
from the Saugus Formation ranges between 15,000 and 25,000 AF/yr during a drought 
year, and increases to between 21,000 and 25,000 AF/yr if SWP deliveries are reduced 
for 2 consecutive years, and between 21,000 and 35,000 AF/yr if SWP deliveries are 
reduced for 3 consecutive years. Such high pumping would be followed by periods of 
reduced (average-year) pumping, at rates between 7,500 and 15,000 AF/yr, to further 
enhance the effectiveness of natural recharge processes that would rapidly recover water 
levels and groundwater storage volumes in the Saugus Formation, as has been 
historically experienced. 

The Purveyors have developed this plan as part of an overall water supply strategy 
designed to meet increasing water demands in the Santa Clarita Valley while assuring a 
reasonable degree of water supply reliability3 and not exceeding the operational yield of the 
local aquifer systems on a long-term basis. In particular, this plan employs an integrated use 

3As discussed in Section ES.5 of the 2004 Santa Clarita Valley Water Report (LSCE, 2005a), the Purveyors are in the process 
of establishing a water reliability policy, for planning purposes, sufficient for meeting projected demands 95 percent of the time 
over each 20-year period. In the remaining 5 percent of the time, it is planned that the maximum supply shortage will be 10 
percent of demand, a level that is based on past experience that a 10 percent water demand reduction is feasible during a 
drought. (During the last drought, in the early 1990s, voluntary conservation efforts by area residents resulted in a reduction in 
water demands of approximately 20 percent below demands in preceding years.) 
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of the Alluvial Aquifer and the Saugus Formation that recognizes the fundamental 
differences in the hydrogeologic characteristics of these two units4. Maintaining the 
substantial volume of water in the Saugus Formation is an important part of this strategy, to 
help maintain local groundwater supplies on a long-term basis. In implementing this 
operating plan, the Purveyors blend groundwater and imported water for area residents to 
ensure consistent quality and reliability of service. The actual blend of imported water and 
groundwater in any given year and any given location in the valley is an operational 
decision, which varies over time according to source availability and the operational 
capacities of Purveyor-owned facilities. In years when SWP supplies are reduced because of 
regulatory factors and/or dry weather conditions in the watersheds that provide SWP water 
supplies, the water demands in the Santa Clarita Valley can be met through a combination 
of the following alternate supplies: 

1. Local groundwater pumping (increased short-term Saugus pumping) 

2. Deliveries from CLWA’s groundwater banking programs, such as the Semitropic 
Groundwater Storage Program in Kern County, where CLWA has banked excess SWP 
water in recent years  

3. Deliveries from CLWA’s flexible storage account in Castaic Lake Reservoir  

4. Participation in DWR dry-year water purchase programs 

5. Short-term water exchanges 

The Purveyors have emphasized developing water supplies that add diversity in water 
supply options, especially in years of dry conditions in the Santa Clarita Valley (which can 
reduce Alluvial Aquifer supplies) and/or reduced availability of SWP imports. Drought 
periods, local or in the SWP system, can affect water supplies in single and multiple years. 
Details concerning the nature of local hydrologic variations, which govern Alluvial Aquifer 
pumping, are presented in Section 2.2.3.1. Section 2.2.3.2 discusses variations in imported 
water availability, which governs pumping from the Saugus Formation. 

2.2.3.1 Variations in Local Hydrology and Alluvial Aquifer Pumping 
The rate of pumping from the Alluvial Aquifer in a given year is partly affected by 
groundwater elevations in the eastern portion of the basin, which is the primary ground-
water recharge area for the local groundwater systems. Historically, during dry years, 
decreases in Alluvial Aquifer pumping occur in the eastern-most Alluvial Aquifer 
production wells, which are located adjacent to the Santa Clara River in Soledad Canyon, 
upstream of the mouth of Bouquet Canyon. Reduced groundwater pumping occurs in these 
areas because of declines in groundwater elevations resulting from reduced groundwater 
recharge by the Santa Clara River during dry years. Groundwater levels in this area have 
historically decreased between approximately 50 and 100 feet during multi-year periods of 
below-normal rainfall and Santa Clara River streamflows. Consequently, the approximate 

4As discussed in this report and other documents (RCS, 2002; CH2M HILL, 2004a; LSCE, 2005a), the Alluvial Aquifer is more 
permeable and much thinner than the Saugus Formation. The eastern portion of the Alluvial Aquifer also shows considerably 
greater short-term (month-to-month) and long-term (year-to-year) fluctuations in groundwater levels than the rest of the Alluvial 
Aquifer and the Saugus Formation. 
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5,000 AF/yr reduction in Alluvial Aquifer pumping in dry years that is called for under the 
operating plan occurs primarily as reduced pumping from wells in eastern Soledad Canyon.  

Elsewhere in the Alluvial Aquifer, where groundwater elevations have fluctuated much less 
during single-year or multi-year dry periods, reductions in pumping rates have been 
unnecessary. Throughout the Alluvial Aquifer, groundwater elevations have historically 
recovered fully in response to the normal and above-normal rainfall and stream flows that 
mark the end of each dry period. 

The historical record of rainfall and pumping indicates that the 5,000 AF/yr of dry-year 
reduction in Alluvial Aquifer pumping typically occurs when rainfall is below 12 in/yr, as 
measured at the Newhall-Soledad rain gage. Annual rainfall at this gage was below 12 in/yr 
during 14 years of this 50-year period, as shown on Figure 2-5. 

2.2.3.2 Variations in State Water Project Hydrology and Saugus Formation Pumping 
The rate of pumping from the Saugus Formation in a given year is governed by the avail-
ability of imported water supplies, particularly imported water from the SWP system. 
CLWA has performed a statistical evaluation of SWP deliveries (Kennedy/ Jenks 
Consultants, 2003) using the 2021B scenario from the CALSIM II model, which was 
developed by DWR for its SWP Delivery Reliability Report (DWR, 2003). The CALSIM II 
model and the SWP Delivery Reliability Report were developed to support (1) the 
preparation of urban water management plans by the water agencies that are SWP 
contractors, (2) analyses required to comply with Senate Bills 221 and 610, and (3) other 
water supply planning activities that include the SWP as a supply component. The 2021B 
scenario simulates the anticipated deliveries of water to the 29 SWP contractors using an 
historical hydrologic record and anticipated operating and regulatory conditions for the 
SWP system in 2021. The U.S. Bureau of Reclamation (USBR) has also used CALSIM II to 
perform biological assessment studies for the Operating Criteria and Plan (OCAP) for the 
SWP (USBR, 2004). Both the CLWA and the USBR studies, which were made public for 
review in February 2004, include evaluations of the role and function of an Environmental 
Water Account (EWA), which consists of water purchased to mitigate the water supply 
impacts of protection measures for endangered species. These CALSIM II simulations have 
been performed for the SWP system at a present-day level of development and for the 
anticipated level of development in 2020. Table 2-7 compares the municipal and industrial 
water use allocations calculated by CALSIM II for the SWP Reliability Report (DWR, 2003) 
and for the OCAP (USBR, 2004) for the hydrology that occurred from 1950 through 1993. 

CLWA’s evaluation reached the following conclusions regarding the deliveries it will 
receive under this scenario (Kennedy/Jenks Consultants, 2003): 

1. A regression analysis indicates that there is a weak relationship between the SWP 
delivery in a given year and the previous year’s delivery. 

2. SWP deliveries will equal or exceed 70 percent of CLWA’s 95,200 AF/yr Table A water 
amount during approximately 75 percent of the simulated years. During the remaining 
years, the deliveries will vary between 20 and 70 percent. 

3. A Monte Carlo analysis of projected deliveries during 73 consecutive years indicated 
that at a 95 percent confidence level, 4 years of a 7-year drought period in the SWP 
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system (such as was observed from 1988 through 1994) will have sufficiently low 
deliveries to require short-term pumping of increased groundwater volumes to meet 
local water demands. This includes a period of 3 consecutive years of increased 
pumping. 

Section 3.3.3 of this report discusses the relationship between SWP hydrology, SWP 
allocations to the 29 SWP contractors, and corresponding pumping from the Saugus 
Formation, and how this relationship was built into the modeling analysis of the ground-
water operating plan.  
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TABLE 2-1 
Recharge and Discharge Components of the Hydrologic Cycle in the Upper Santa Clara River Basin 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Recharge Discharge 
Surface Water
Direct runoff of precipitation 
Precipitation runoff from upstream watershed areas 
Castaic Lake/Lagoon releases into Castaic Creek 
WRP discharges to the Santa Clara River 
Groundwater seepage into the Santa Clara River 
Irrigation return flows (agricultural and urban) 

Evapotranspiration of precipitation 
Santa Clara River flow to Ventura County 
Streamflow seepage to the Alluvial Aquifer 
Evapotranspiration of applied irrigation water 

Groundwater
Infiltration of precipitation Pumping 
Infiltration of outdoor applied water (agricultural and 
urban)

Evapotranspiration of Alluvial Aquifer groundwater by 
riparian vegetation 

Alluvial Aquifer subsurface inflow  
(Castaic Dam, Lang gage) 

Alluvial Aquifer subsurface outflow (western study area 
boundary) 

Streamflow seepage to Alluvial Aquifer Groundwater seepage into the Santa Clara River 

Notes:

The two sources of water for agricultural and municipal water uses in the basin are groundwater pumping and 
imported water from the SWP.  

Because SWP water is stored in Castaic Lake, which is outside the limits of the Alluvial and Saugus aquifers, it is 
not considered a part of the valley’s hydrologic cycle while it is still in storage. However, SWP water that is land-
applied or that is discharged from a WRP qualifies as a component of the hydrologic cycle. In addition, subsur-
face groundwater flow into the Santa Clarita Valley occurs beneath Castaic Creek through water seepage 
beneath Castaic Dam. 
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TABLE 2-2 
Estimated Annual Groundwater Discharge to the Santa Clara River, 1953 through 1999 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Calendar
Year 

Total Flow at 
Mouth of 

Castaic Creek  
(acre-feet)a

Total Gaged 
Flow at 

County Line 
(acre-feet)b

Estimated
Non-storm

Flow at  
County Line 
(acre-feet) 

WRP
Flows 

(acre-feet)

Estimated
Groundwater 
Discharge to 

River 
(acre-feet) 

Rainfall at 
Newhall-
Soledad

Gage 
(inches)c

Local Rainfall 
Conditiond

1953 0 4,986 4,943 0 4,943 4.88 Dry 

1954 977 7,316 5,554 0 5,554 15.82 Normal 

1955 134 4,795 4,122 0 4,122 13.91 Normal 

1956 311 5,429 3,803 0 3,803 14.21 Normal 

1957 559 4,782 2,410 0 2,410 22.85 Wet 

1958 21,204 38,756 5,344 0 5,344 23.14 Wet 

1959 473 3,277 2,206 0 2,206 9.81 Dry 

1960 1 777 586 0 586 11.64 Dry 

1961 79 804 410 0 410 8.82 Dry 

1962 5,101 28,460 2,433 0 2,433 21.22 Wet 

1963 32 1,884 1,058 0 1,058 12.79 Normal 

1964 1 1,030 646 0 646 10.09 Dry 

1965 3,702 35,614 996 0 996 32.28 Wet 

1966 5,780 10,101 2,332 No data --- 14.57 Normal 

1967 27,819 40,480 8,640 No data --- 23.23 Wet 

1968 4,381 7,216 3,895 No data --- 6.90 Dry 

1969 46,461 258,660 29,395 No data --- 32.42 Wet 

1970 6,597 31,066 14,924 No data --- 23.19 Wet 

1971 2,310 15,883 10,843 No data --- 13.75 Normal 

1972 2,205 16,027 12,975 No data --- 4.15 Dry 

1973 12,671 52,631 26,115 No data --- 19.79 Wet 

1974 7,288 25,265 11,918 No data --- 18.04 Wet 

1975 2,027 14,770 10,806 5,534 5,272 10.92 Dry 

1976 156 10,162 9,754 6,095 3,659 14.02 Normal 

1977 1,380 13,454 9,359 6,004 3,355 20.87 Wet 

1978 35,378 129,187 60,955 6,982 53,973 42.17 Wet 

1979 13,626 57,594 42,448 7,397 35,051 21.47 Wet 

1980 16,785 95,211 57,593 7,372 50,221 27.00 Wet 

1981 6,519 24,232 21,172 7,949 13,223 13.42 Normal 

1982 9,102 36,488 32,531 8,436 24,095 20.20 Wet 

1983 67,058 131,236 55,878 9,420 46,458 39.07 Wet 
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TABLE 2-2 
Estimated Annual Groundwater Discharge to the Santa Clara River, 1953 through 1999 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Calendar
Year 

Total Flow at 
Mouth of 

Castaic Creek  
(acre-feet)a

Total Gaged 
Flow at 

County Line 
(acre-feet)b

Estimated
Non-storm

Flow at  
County Line 
(acre-feet) 

WRP
Flows 

(acre-feet)

Estimated
Groundwater 
Discharge to 

River 
(acre-feet) 

Rainfall at 
Newhall-
Soledad

Gage 
(inches)c

Local Rainfall 
Conditiond

1984 13,787 39,279 35,215 9,512 25,703 12.86 Normal 

1985 2,619 24,466 24,089 9,614 14,475 8.37 Dry 

1986 4,945 48,024 31,327 10,822 20,505 18.02 Wet 

1987 911 26,198 23,663 11,844 11,819 14.45 Normal 

1988 2,415 36,611 24,934 12,363 12,571 16.92 Wet 

1989 Unavailable 24,799 23,453 13,560 9,893 7.56 Dry 

1990 0 23,472 21,772 14,006 7,766 6.98 Dry 

1991 65 34,901 18,702 14,108 4,594 17.21 Wet 

1992 4,450 68,577 23,601 15,703 7,898 32.03 Wet 

1993 7,725 152,783 65,054 17,179 47,875 32.72 Wet 

1994 Unavailable 32,039 31,239 16,946 14,293 10.27 Dry 

1995 5,611 82,409 51,001 17,824 33,177 29.15 Wet 

1996 5,632 47,930 36,366 16,831 19,535 15.88 Normal 

1997 9,885 36,780 27,521 15,778 11,743 13.35 Normal 

1998 47,803 205,139 81,744 17,695 64,049 30.73 Wet 

1999 5,830 32,382 27,176 17,847 9,329 8.96 Dry 
aValues through June 1977 are from the former Castaic Creek South gage (U.S. Geologic Survey [USGS] Gage 
Station 11108145). Values after June 1977 are derived from records of releases from Castaic Dam/ Lagoon into 
Castaic Creek, as provided by DWR. 
bValues through September 30, 1996, are from USGS Gage Station 11108500. This gage was located immediately 
downstream of the Los Angeles-Ventura County Line and was taken permanently out of service after October 21, 
1996. Data beginning on October 1, 1996, are from new USGS gage station 11109000, located approximately 
2.5 miles farther downstream, near Piru Junction, at the Las Brisas Bridge. 
cAnnual rainfall values are based on monthly records for this gage, as reported by the National Climate Data Center 
and LADPW. 
dDefined from median rainfall (14.57 in/yr) from 1950 through 2000. Dry year < 12.38 in/yr (85 percent of median 
rainfall). Wet year > 16.75 in/yr (115 percent of median rainfall). 
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TABLE 2-3 
Statistics on Annual Groundwater Discharge to the Santa Clara River, 1953 through 1999 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Castaic 
Creek Flows 
(acre-feet) 

Total Gaged 
Flow at 

County Line 
(acre-feet) 

Estimated
Non-storm

Flow at  
County Line 
(acre-feet) 

WRP Flows 
(acre-feet) 

Estimated
Groundwater 

Discharge to River 
(acre-feet) 

Rainfall at 
Newhall-

Soledad Gage
(inches)

Statistics for 1953 through 1965 

Minimum 0 777 410 0 410 4.88 

Median 311 4,795 2,410 0 2,410 13.91 

Average 2,506 10,608 2,655 0 2,655 15.50 

Maximum 21,204 38,756 5,554 0 5,554 32.28 

Statistics for 1975 through 1999 

Minimum 0 10,162 9,359 5,534 3,355 6.98 

Median 5,632 36,611 27,521 11,844 14,293 16.92 

Average 11,466 57,125 33,894 11,873 22,021 19.38 

Maximum 67,058 205,139 81,744 17,847 64,049 42.17 

Statistics for 1953 through 1965 and 1975 through 1999 

Minimum 0 777 410 5,534 410 4.88 

Median 3,161 30,250 22,613 11,844 8,613 15.14 

Average 8,230 41,211 23,207 11,873 15,396 18.05 

Maximum 67,058 205,139 81,744 17,847 64,049 42.17 

Statistics for 1953 through 1999 

Minimum 0 777 410 5,534 410 4.15 

Median 4,450 28,460 18,702 11,844 8,613 15.82 

Average 9,151 43,050 21,338 11,873 15,396 17.92 

Maximum 67,058 258,660 81,744 17,847 64,049 42.17 
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TABLE 2-4 
Statistics on Annual Groundwater Discharge to the Santa Clara River, 1953 through 1965 versus 1975 through 1999 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, 
 Los Angeles County, California 

Castaic 
Creek Flows 
(acre-feet) 

Total Gaged 
Flow at 

County Line 
(acre-feet) 

Estimated
Non-storm

Flow at  
County Line 
(acre-feet) 

WRP Flows 
(acre-feet) 

Estimated
Groundwater 

Discharge to River 
(acre-feet) 

Rainfall at 
Newhall-

Soledad Gage 
(inches)

Statistics for 5 Dry Years during 1953 through 1965 

Minimum 0 777 410 0 410 4.88 

Median 1 1,030 646 0 646 9.81 

Average 111 2,175 1,758 0 1,758 9.05 

Maximum 473 4,986 4,943 0 4,943 11.64 

Statistics for 4 Normal Years during 1953 through 1965 

Minimum 32 1,884 1,058 0 1,058 12.79 

Median 222 5,112 3,963 0 3,963 14.06 

Average 363 4,856 3,634 0 3,634 14.18 

Maximum 977 7,316 5,554 0 5,554 15.82 

Statistics for 4 Wet Years during 1953 through 1965 

Minimum 559 4,782 996 0 996 21.22 

Median 4,402 32,037 2,421 0 2,421 23.00 

Average 7,641 26,903 2,796 0 2,796 24.87 

Maximum 21,204 38,756 5,344 0 5,344 32.28 

Statistics for 6 Dry Years during 1975 through 1999 

Minimum 0 14,770 10,806 5,534 5,272 6.98 

Median 2,323 24,633 23,771 13,783 9,611 8.67 

Average 2,619 25,322 23,089 12,918 10,171 8.84 

Maximum 5,830 32,382 31,239 17,847 14,475 10.92 

Statistics for 6 Normal Years during 1975 through 1999 

Minimum 156 10,162 9,754 6,095 3,659 12.86 

Median 6,076 31,489 25,592 10,678 12,521 13.72 

Average 6,148 30,763 25,615 11,335 14,280 14.00 

Maximum 13,787 47,930 36,366 16,831 25,703 15.88 

Statistics for 13 Wet Years during 1975 through 1999 

Minimum 65 13,454 9,359 6,004 3,355 16.92 

Median 7,725 68,577 42,448 10,822 33,177 27.00 

Average 16,642 83,970 42,702 11,639 31,063 26.74 

Maximum 67,058 205,139 81,744 17,824 64,049 42.17 
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TABLE 2-5 
Statistics on Annual Groundwater Discharge to the Santa Clara River, Including and Excluding 1966 through 1974 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California

Castaic 
Creek Flows 
(acre-feet) 

Total Gaged 
Flow at 

County Line 
(acre-feet) 

Estimated
Non-storm

Flow at  
County Line 
(acre-feet) 

WRP Flows 
(acre-feet) 

Estimated
Groundwater 

Discharge to River 
(acre-feet) 

Rainfall at 
Newhall-

Soledad Gage 
(inches)

Statistics for 13 Dry Years during 1953 through 1999 

Minimum 0 777 410 5,534 410 4.15 

Median 473 14,770 10,806 13,783 5,272 8.82 

Average 1,601 14,311 12,630 12,918 6,347 8.41 

Maximum 5,830 32,382 31,239 17,847 14,475 11.64 

Statistics for 12 Normal Years during 1953 through 1999 

Minimum 0 7,316 2,433 6,004 2,433 13.35 

Median 5,101 26,198 21,172 11,844 11,743 16.92 

Average 5,238 27,883 16,963 10,788 8,671 17.10 

Maximum 12,671 52,631 27,521 15,778 13,223 21.22 

Statistics for 22 Wet Years during 1953 through 1999 

Minimum 65 4,782 996 6,004 996 16.92 

Median 7,507 44,252 25,525 10,822 20,505 23.17 

Average 15,807 73,060 29,877 11,639 24,412 25.62 

Maximum 67,058 258,660 81,744 17,824 64,049 42.17 

Statistics for 11 Dry Years during 1953 through 1965 and 1975 through 1999 

Minimum 0 777 410 5,534 410 4.88 

Median 79 14,770 10,806 13,783 5,272 8.96 

Average 1,226 14,800 13,393 12,918 6,347 8.94 

Maximum 5,830 32,382 31,239 17,847 14,475 11.64 

Statistics for 10 Normal Years during 1953 through 1965 and 1975 through 1999 

Minimum 32 1,884 1,058 6,095 1,058 12.79 

Median 944 17,197 15,463 10,678 8,649 13.97 

Average 3,834 20,400 16,823 11,335 10,022 14.07 

Maximum 13,787 47,930 36,366 16,831 25,703 15.88 

Statistics for 17 Wet Years during 1953 through 1965 and 1975 through 1999 

Minimum 65 4,782 996 6,004 996 16.92 

Median 5,611 48,024 31,327 10,822 20,505 23.14 

Average 14,524 70,543 33,312 11,639 24,412 26.30 

Maximum 67,058 205,139 81,744 17,824 64,049 42.17 
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TABLE 2-7 
CALSIM II Calculated State Water Project Municipal and Industrial Allocations 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Year OCAP Current EWAa OCAP Future EWAa 2020 SWP Reliabilityb

1950 0.88 0.91 0.79 
1951 1.00 1.00 0.96 
1952 1.00 1.00 1.00 
1953 1.00 1.00 0.95 
1954 1.00 1.00 0.96 
1955 0.44 0.45 0.43 
1956 1.00 1.00 1.00 
1957 0.94 0.91 0.75 
1958 1.00 1.00 1.00 
1959 0.84 0.88 0.83 
1960 0.51 0.55 0.56 
1961 0.68 0.72 0.76 
1962 0.93 0.98 0.87 
1963 1.00 1.00 1.00 
1964 0.84 0.74 0.73 
1965 0.87 0.81 0.77 
1966 1.00 1.00 0.92 
1967 1.00 1.00 1.00 
1968 0.89 0.90 0.85 
1969 1.00 1.00 1.00 
1970 1.00 1.00 0.95 
1971 1.00 1.00 1.00 
1972 0.76 0.75 0.65 
1973 1.00 1.00 0.91 
1974 1.00 1.00 1.00 
1975 1.00 1.00 1.00 
1976 0.78 0.75 0.65 
1977 0.03 0.04 0.20 
1978 1.00 1.00 1.00 
1979 1.00 0.94 0.89 
1980 1.00 0.91 0.85 
1981 0.90 0.92 0.84 
1982 1.00 1.00 1.00 
1983 1.00 1.00 1.00 
1984 0.66 1.00 0.99 
1985 0.97 0.91 0.83 
1986 0.74 0.70 0.78 
1987 0.70 0.77 0.71 
1988 0.12 0.17 0.23 
1989 0.96 0.95 0.83 
1990 0.24 0.27 0.28 
1991 0.24 0.29 0.25 
1992 0.39 0.43 0.29 
1993 1.00 1.00 1.00 

aSource: USBR, 2004 
bSource: DWR, 2003 



Figures 



P a c

i f
i c

O
c
e
a
n

V
en

tu
ra

C
ou

nt
y

Lo
s

A
ng

el
es

C
ou

nt
y

Santa

Clar
aRi

ve
r

O
xn

ar
d

Fo
re

ba
y

O
xn

ar
d

P
la

in

Fi
llm

or
e

M
ou

nd

S
an

ta
C

la
ra

R
iv

er
V

al
le

y
-

E
as

tS
ub

ba
si

n
P

iru

S
an

ta
P

au
la

E
06

20
05

00
7R

D
D

_0
8 

(7
/8

/0
5)

F
IG

U
R

E
 2

-1
G

R
O

U
N

D
W

A
T

E
R

 B
A

S
IN

S
 IN

 T
H

E
 S

A
N

TA
 C

L
A

R
A

 R
IV

E
R

 D
R

A
IN

A
G

E
A

N
A

LY
S

IS
 O

F
 G

R
O

U
N

D
W

AT
E

R
 B

A
S

IN
 Y

IE
LD

U
P

P
E

R
 S

A
N

TA
 C

LA
R

A
 R

IV
E

R
 G

R
O

U
N

D
W

AT
E

R
 B

A
S

IN
 

E
A

S
T

 S
U

B
B

A
S

IN
, L

O
S

 A
N

G
E

LE
S

 C
O

U
N

T
Y,

 C
A

LI
F

O
R

N
IA





kj

kj

+/

+/

&<

&<

·|}þ

·|}þ

N
EW

H
A

LL
R

A
IN

 G
A

G
E

SA
U

G
U

S
W

R
P

VA
LE

N
C

IA
W

R
P

SA
N

TA
 C

LA
R

A
 R

IV
ER

 E
A

ST
W

A
TE

R
SH

ED
 B

O
U

N
D

A
R

Y

R
EG

IO
N

A
L 

G
R

O
U

N
D

W
A

TE
R

FL
O

W
 M

O
D

EL
 B

O
U

N
D

A
R

Y

C
O

U
N

TY
 L

IN
E

G
A

G
E

LA
N

G
 

G
A

G
E

SA
N

T
A

CLA
R

A
R

IV
ER

CASTAICCREEK

SANFRANCISQUITO
CANYON

BO
UQ

UE
T

CANYON

MINT
CANYON

SOUTH

FO
RKSANTACLAR

A

POT R
E

R
O

C
A

N
Y

O
N

SA
N

M
AR

TI
N

EZ
C

A
N

Y
O

N

SAND CANYON

C
AS

TA
IC

LA
KE

SA
N

GA
BR

IE
L

FA
UL

T

SAN
GABRIE

L FA
ULT

C
AS

TA
IC

LA
G

O
O

N CHAR
LI

E
CAN

YO
N

MARPLE CANYON

HAS
LE

Y
CA

NY
O

N

R
O

U
N

D
M

O
U

N
TA

IN

PIC

O
CAN

YO
N

TO
W

S
L

EY
C

A
N

Y
O

N

GAVIN
C

AN
YO

N

DRY CANYON

H

ASKELL
C

ANYON

TE
X

AS
C

AN
Y

ON

V
A

SQUEZ
C

AN
YO

N

PL
U

M
CAN

Y
O

N

TICKCANYON

BEECAN
YON

NE

WHA L

L
CA

NYO

N

PL
AC

ER
IT

A
C

AN
YO

N

SO
LE

D
AD

C
AN

YO
N

IR
ON C

AN
Y

O
N

OA K
S

P
R

IN
G

C
A

N

YON

HO
LS

ER
FA

UL
T

WHITNEY CANYON FAULT

§̈ ¦5
14

12
6

LOS ANGELES COUNTY

VENTURA COUNTY

Q
al

bc

bc

Tm
c

Tt

Tc

Tp

Tv

Q
Ts

Tp

Q
Ts

Tm
c

bc

Q
t

Q
Ts

Q
Ts

Tm
c

Q
Ts

Tp

Q
t

Tc

Q
Ts

Q
Ts

Tt

Q
Ts

Tt

Tv

Tm
c

Tm
c

Q
Ts

Q
Ts

Tp

Tc

Q
Ts Tm

s

Tt Tp

Tt
c

Tp

Tc

Q
Ts

Tt
c

Q
Ts

Tm
s

Tv
b

Q
Ts

Q
t

Q
t

Q
t

Tv

Q
t

Q
t Tp

Q
Ts

Tp

Tp

Q
t

Tp

Tm
s

Q
t

Q
Ts

Q
t

Q
t

Tm
s

Tp

Q
t

Tm
c

Tp

Q
t

Q
al

Q
al

Q
t

Tm
c

Q
t

Tm
c

Q
t

Q
Ts

Tp
Tp

Q
Ts

Tm
c

Q
Ts

Q
Ts

Tp Tp

bc

bc

Q
al

bc
Tm

c

bc

bc

Tt

Q
al

bc

Tp

bc

Tp

Tt

Tt

Tp

Tt

Tc

Tp

bc
bc

bc
bc

W
RP

W
RP

R
D

D
  \

\O
D

IN
\P

R
O

J2
\5

5\
SA

N
TA

C
LA

R
IT

A_
M

O
U

\F
IG

U
R

E
S

\M
X

D
\0

60
5_

BA
SI

N
YI

E
LD

\F
IG

02
-0

2.
M

X
D

 F
IG

02
-0

2.
P

D
F 

8/
7/

20
05

 1
3:

28
:5

1

LE
G

EN
D

G
E

O
LO

G
Y

U
N

D
IF

FE
R

E
N

TI
A

TE
D

 A
LL

U
V

IU
M

 (Q
al

)

TE
R

R
AC

E
 D

E
PO

SI
TS

 (Q
t)

S
A

U
G

U
S

 F
O

R
M

A
TI

O
N

 (Q
Ts

)

P
IC

O
 F

O
R

M
A

TI
O

N
 (T

p)

TO
W

S
LE

Y 
FO

R
M

AT
IO

N
 (T

t)

M
O

D
E

LO
 F

O
R

M
A

TI
O

N
 (T

m
s)

C
A

S
TA

IC
 F

O
R

M
A

TI
O

N
 (T

c)

V
IO

LI
N

 B
R

E
C

C
IA

 (T
vb

)

M
IN

T 
C

A
N

Y
O

N
 F

O
R

M
A

TI
O

N
 (T

m
c)

TI
C

K
 C

A
N

Y
O

N
 F

O
R

M
A

TI
O

N
 (T

tc
)

VA
S

Q
U

EZ
 F

O
R

M
A

TI
O

N
 (T

v)

U
N

D
IF

FE
R

E
N

TI
A

TE
D

 B
A

S
E

M
EN

T 
C

O
M

P
LE

X
 (b

c)

H
YD

R
O

G
R

AP
H

Y

LA
K

E

ST
R

EA
M

&<
ST

R
E

AM
 G

A
G

E

M
A

JO
R

 R
O

A
D

IN
TE

R
ST

AT
E

ST
AT

E
 H

IG
H

W
AY

FI
G

U
R

E 
2-

2
B

A
SI

N
 G

EO
LO

G
IC

 M
A

P
AN

A
LY

SI
S 

O
F 

G
R

O
U

N
D

W
A

TE
R

 B
AS

IN
 Y

IE
LD

U
PP

ER
 S

AN
TA

 C
LA

R
A 

R
IV

E
R

 G
R

O
U

N
D

W
AT

ER
 B

AS
IN

 
EA

ST
 S

U
B

BA
S

IN
, L

O
S 

AN
G

EL
E

S 
C

O
U

N
TY

, C
A

LI
FO

R
N

IA

0
9,

00
0

18
,0

00
27

,0
00 fe

et





��
��

��
��
�	


��
��
	�
�
��
��

��
��
��
�	
��
��

��
��

��
��
��
��
	

��

��
�
	�
�

��
��

��
��
�
��
�
�

��

�
���
��
��
��
	
�
�

��


�
�
��
�

��
��
�
�
�

��
�

�
��
��

�
�
�

��
�

�
�
�
�
�
	 �
�
�
�
	 �
�
 
�
�
	 �
�
�
�
! �
�
	 �
! �
�
�

�
�
 
�
�
	�
�
�
�
�
	�
!�
�
�

�
�
��
��
�
��
��

�
�
�
��
�
�
��
�
��
�

�"
�
##

��
	$	
��
��
"�
�

�
"�
�%
	�
��
�

�
�
 
�
�

�
�
�
�
�

�
!�
�
�

��
�"
��
��



��
�

�
���
��
��

�
	
�
�

��

��
"&
"�
	

��

�
�
��
��
�
�
�
��
��
�
 


��
�
�
�

!
�
�"

��
��
�

�
���
��
��
��
	
�
�

��

��
��
��
�	
��
��
�

�
��
&
	�
��
��
'

�
�
(
	)
�&
�

#
�$
��
��

#
�$
��
��

%
�
�
�
��
��
��
�


��
��
"
�!
��
�
�&
��
�

��
"&
"�



��
�

�
��
�
�&
�	
�

)
�
"
�
*
(
��
��

!�
#�
��
��
��

�

�
��

��
��

��
��

	
	

�

��
��

�
�

��

�
��

�
�
�
�	


�
�

�
�

��
�

�
��


��


�
�
�
�
��

�
�
�
�
�
�
�
�

�
�
�
��

�
��

�	


��

�
	

�
�
�

�
�
�
�
��

�
�
��

��
��

��

�
�
�
�
��

�
�
��

��
��

�
�
��

��
�
�
��

�
	

�
�
�

�
�
�
�
��

�
�
��

�
�
�
��

�

�
�
�
�
��

���
	
�
��

�
�
�
��

�
��

	

�
�
��

��
�
��



	
�
�
��





k j

k j

+ C

+ C

&<

&<

" )

" ) " )

" )

" )

" )

" )

"S

" )

" )

" /

" /

" )

! (

" S

" )

" )" )

" )

"S

# *# *# *

!<

" /

"S"S

"S

"S

! .

! .

! .

! .

! .

! .

! .

! .

! .
! .

! .

! .

! .

! .

! .

! .

! .

! .

! .

! .

! .! .
! .

! .

! .

! .
! .

! . ! .

! .

! . ! .

! .

! .

! .

! .

! .

! .

! .

! .

! .

! .! .

! .

! .

! .

! .

! .

! .
! .

! .

! .

! .

! .

! .

! .

! . ! .

! .
! .

! .
! .

! .

! . ! . ! .! .

! .

! .

! .
! .

! .

! .

! .

" )

!<!<

!<

!<
!<

!<

" )

" /

" /

" /" /

" /

" /" / " / " /

" /

" /

" /

" /

" /

" /

" /

" /

" /

" )
" )

" )

!<

!<

!<

!<

!<

"S

"S
"S

"S

"S
"S

"S
"S

"S

"S

"S

" )" )" )

!<

!<
"S

"S

"S

"S

·|} þ

·|}þ

N
EW

H
A

LL
-S

O
LE

D
A

D
R

A
IN

 G
A

G
E

SA
U

G
U

S
W

R
P

VA
LE

N
C

IA
W

R
P

SA
N

TA
 C

LA
R

A
 R

IV
ER

 E
A

ST
W

A
TE

R
SH

ED
 B

O
U

N
D

A
R

Y

R
EG

IO
N

A
L 

G
R

O
U

N
D

W
A

TE
R

FL
O

W
 M

O
D

EL
 B

O
U

N
D

A
R

Y

C
O

U
N

TY
 L

IN
E

G
A

G
E

LA
N

G
 

G
A

G
E

SA
N

TA
C

LA
R

A
RI

VER

CASTAICCREEK

SANFRANCISQUITOCANYON

BO
UQ

UE
T

CA

NYON

MINT
CANYON

SOUTH
FORK

SAN

TACLARA

PO TRE
R

O
C

A
N

Y
O

N

SA
N

M
AR

TI
N

E
Z

C
AN

Y
O

N

SAND CANYON

C
AS

TA
IC

LA
K

E

§̈ ¦5
SA

N
GA

BR
IE

L
FA

UL
T

W H ITNEY CANYO N FAULT

H
O

L
S

ER
FA

U
LT

SAN
GAB

RI
EL

FA
ULT

BE
E

C
AN

YON

S
A

N
TA

C
LA

R
A

R
IV

E
R

TICKCANYON

OAK

S
P

R
IN

G
C

A
N

Y
O

N

IR
O

N
C

A
N

Y
O

N
ALBERT

A
C

AN
Y

O
N

N
EW

HALL CA NYO
N

G A VI
N

CAN
YO

N

T
O

W

SLE
Y

C
A

N
Y

O

N

PIC
O

CANYO
N

S
A

N
TA

C
LA

R
A

R
IV

E
R

HAS
LE

Y
CAN

YO
N

MARPLE CANYON

CHARL
IE

C
AN

YON

DRYCANYON

HASKELLCANYON

PLU
M

CAN
Y

O
N

V
A

S

QUER

CAN
YO

N

TE
X

A
S

C
AN

YO
N

N
C

W
D

R
A

IN
 G

A
G

E

VW
C

-2
06

VW
C

-S
6

N
LF

-X
3

VW
C

-1
57

N
LF

-E
5

VW
C

-N
7

VW
C

-U
6

SC
W

C
-H

on
by

VW
C

-I

N
C

W
D

-1
0

N
C

W
D

-7

N
C

W
D

-P
in

et
re

e 
2

R
ob

in
so

n 
R

an
ch

N
C

W
D

-C
as

ta
ic

 4

N
C

W
D

-C
as

ta
ic

 3

N
LF

-W
5

14

12
6

LOS ANGELES COUNTY

VENTURA COUNTY

72
03

71
97

71
79

71
66

71
32

71
14

71
13

70
95

69
68

69
49

59
32

58
82

58
41

58
31

VW
C

-D

VW
C

-N

N
LF

-E

N
LF

-C

72
36

A

72
12

E

72
06

A

71
97

G
71

97
D

71
93

C

71
88

A71
87

C
71

87
B

71
87

A

71
84

C

71
79

D

71
78

D

71
78

B71
77

P

71
74

D
71

74
A

71
68

C

71
66

G

71
58

K

71
48

K

71
40

B

71
39

G
71

39
F71

38
D

71
37

A

71
28

C

71
27

D71
23

B

71
07

K

71
07

C

70
76

C

70
67

D70
66

D

70
53

D

70
53

C

70
48

C

70
43

C

69
95

D

69
94

A

69
93

A

69
91

A

69
80

G

69
80

E

59
12

A

58
73

E

58
71

D
58

61
K

58
61

E

58
60

E

58
60

D

58
60

C

58
42

F

W
H

R
-1

5
W

H
R

-1
0

W
H

R
-1

7

VW
C

-U
4

VW
C

-S
7

VW
C

-Q
2

VW
C

-N
8

N
LF

-E
9

N
LF

-1
56

N
LF

-C
6

N
LF

-C
4

N
LF

-B
6

VW
C

-W
11

N
LF

-E
2

N
LF

-C
8

N
LF

-C
3

N
LF

-B
7

N
LF

-B
5

VW
C

-1
60

VW
C

-1
59

VW
C

-2
05

VW
C

-2
01

N
C

W
D

-1
1

N
C

W
D

-1
3

VW
C

-W
10

N
LF

-G
45

N
LF

-B
11

N
LF

-B
10

N
LF

-1
61

VW
C

-2
05

M
VW

C
-2

01
AM

SC
W

C
-G

ui
da

SC
W

C
-C

la
rk

SC
W

C
-S

ie
rra

SC
W

C
-S

au
gu

s 
2

SC
W

C
-M

itc
he

ll

N
C

W
D

-C
as

ta
ic

 2

SC
W

C
-S

an
d 

C
an

yo
n

SC
W

C
-N

.O
ak

s 
W

es
t

58
51

71
77

B

71
57

A

70
86

B

69
81

E
69

81
D

58
51

A

VW
C

-W
9

VW
C

-S
8

VW
C

-T
4 VW

C
-T

2

N
LF

-C
7

N
LF

-C
5

N
C

W
D

-1
2SC

W
C

-S
ta

di
um

SC
W

C
-S

au
gu

s 
1

N
C

W
D

-C
as

ta
ic

 1

N
C

W
D

-P
in

et
re

e 
4

N
C

W
D

-P
in

et
re

e 
3 N
C

W
D

-P
in

et
re

e 
1

SC
W

C
-N

.O
ak

s 
E

as
t

SC
W

C
-L

os
t C

an
yo

n 
2

SC
W

C
-N

.O
ak

s 
C

en
tra

l

SC
W

C
-L

os
t C

an
yo

n 
2A

M
P

-4

M
P

-3

M
P

-2

M
P

-1

C
W

-1

M
P

-1
A

M
P

-5

R
D

D
  \

\O
D

IN
\P

R
O

J2
\5

5\
S

AN
TA

C
LA

R
IT

A_
M

O
U

\F
IG

U
R

ES
\M

X
D

\0
60

5_
B

A
SI

N
YI

EL
D

\F
IG

02
-0

4.
M

X
D

 F
IG

02
-0

4.
PD

F 
8/

7/
20

05
 1

3:
58

:3
3

LE
G

EN
D

PR
O

JE
C

T 
W

E
LL

S

! .
LO

S
 A

N
G

E
LE

S
 C

O
U

N
TY

 F
LO

O
D

 C
O

N
TR

O
L 

D
IS

TR
IC

T
" )

N
EW

H
A

LL
 C

O
U

N
TY

 W
AT

ER
 D

IS
TR

IC
T

" /
N

EW
H

A
LL

 L
AN

D
 &

 F
AR

M
IN

G
 C

O
.

! (
PR

IV
A

TE
 W

E
LL

!<
SA

N
TA

 C
LA

R
IT

A 
W

AT
ER

 C
O

M
PA

N
Y

"S
VA

LE
N

C
IA

 W
AT

E
R

 C
O

M
P

AN
Y

"S
VA

LE
N

C
IA

 W
AT

E
R

 C
O

M
PA

N
Y 

(A
BA

N
D

O
N

E
D

 J
AN

U
AR

Y 
20

05
)

# *
W

AY
S

ID
E

 H
O

N
O

R
 R

A
N

C
H

" )
M

U
LT

I-P
O

R
T 

W
E

LL
H

Y
D

R
O

G
R

AP
H

Y

LA
KE

ST
R

E
AM

&<
ST

R
EA

M
 G

AG
E

M
A

JO
R

 R
O

A
D

IN
TE

R
S

TA
TE

ST
A

TE
 H

IG
H

W
A

Y

FI
G

U
R

E 
2-

4
R

EG
IO

N
A

L 
W

EL
L 

LO
C

A
TI

O
N

 M
A

P
AN

A
LY

S
IS

 O
F 

G
R

O
U

N
D

W
AT

E
R

 B
A

SI
N

 Y
IE

LD
U

PP
ER

 S
AN

TA
 C

LA
R

A 
R

IV
E

R
 G

R
O

U
N

D
W

AT
E

R
 B

AS
IN

 
EA

ST
 S

U
BB

AS
IN

, L
O

S 
AN

G
EL

ES
 C

O
U

N
TY

, C
A

LI
FO

R
N

IA

0
5,

00
0

10
,0

00 fe
et





-5
0

-4
0

-3
0

-2
0

-1
001020304050

1950

1955

1960

1965

1970

1975

1980

1985

1990

1995

2000

C
A

LE
N

D
A

R
 Y

EA
R

in/yr

R
A

IN
FA

LL

C
U

M
U

LA
TI

V
E

 D
E

P
A

R
TU

R
E

A
ve

ra
ge

 P
re

ci
pi

ta
tio

n 
at

 N
ew

ha
ll-

So
le

da
d 

G
ag

e
17

.8
4 

in
/y

r (
19

50
 to

 2
00

0 
A

ve
ra

ge
)

FI
G

U
R

E 
2-

5
A

N
N

U
A

L 
PR

EC
IP

IT
A

TI
O

N
 A

N
D

 C
U

M
U

LA
TI

VE
 

D
EP

A
R

TU
R

E 
FR

O
M

 T
H

E 
19

50
 T

H
R

O
U

G
H

 2
00

0 
A

VE
R

A
G

E 
A

T 
TH

E 
N

EW
H

A
LL

-S
O

LE
D

A
D

 R
A

IN
 G

A
G

E
A

N
A

LY
S

IS
 O

F 
G

R
O

U
N

D
W

A
TE

R
 B

A
S

IN
 Y

IE
LD

U
P

P
E

R
 S

A
N

TA
 C

LA
R

A
 R

IV
E

R
 G

R
O

U
N

D
W

A
TE

R
 B

A
S

IN
 

E
A

S
T 

S
U

B
B

A
S

IN
, L

O
S

 A
N

G
E

LE
S

 C
O

U
N

TY
, C

A
LI

FO
R

N
IA

17
89

73
-4

11
.x

ls
/F

IG
2-

5





17
89

73
-4

12
.x

ls
\F

ig
 2

-5

05101520253035404550

19
50

19
55

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

C
A

LE
N

D
A

R
 Y

EA
R

PRECIPITATION (in/yr)

N
ew

ha
ll-

S
ol

ed
ad

 G
ag

e
N

C
W

D
 G

ag
e

FI
G

U
R

E 
2-

6
A

N
N

U
A

L 
PR

EC
IP

IT
A

TI
O

N
 A

T 
TH

E 
N

EW
H

A
LL

-S
O

LE
D

A
D

A
N

D
 N

C
W

D
 R

A
IN

 G
A

G
ES

 S
IN

C
E 

19
50

A
N

A
LY

S
IS

 O
F 

G
R

O
U

N
D

W
A

TE
R

 B
A

S
IN

 Y
IE

LD
U

P
P

E
R

 S
A

N
TA

 C
LA

R
A

 R
IV

E
R

 G
R

O
U

N
D

W
A

TE
R

 B
A

S
IN

 
E

A
S

T 
S

U
B

B
A

S
IN

, L
O

S
 A

N
G

E
LE

S
 C

O
U

N
TY

, C
A

LI
FO

R
N

IA

M
ed

ia
n 

P
re

ci
pi

ta
tio

n 
at

 N
ew

ha
ll-

S
ol

ed
ad

 G
ag

e
16

.9
5 

in
/y

r (
18

83
 to

 2
00

0 
M

ed
ia

n)
14

.5
7 

in
/y

r (
19

50
 to

 2
00

0 
M

ed
ia

n)

A
ve

ra
ge

 P
re

ci
pi

ta
tio

n 
at

 N
ew

ha
ll-

S
ol

ed
ad

 G
ag

e
17

.9
5 

in
/y

r (
18

83
 to

 2
00

0 
A

ve
ra

ge
) 

17
.8

4 
in

/y
r (

19
50

 to
 2

00
0 

A
ve

ra
ge

)





kj

kj

+/

+/

&<

&<

·|}þ

·|}þ
NEWHALL-SOLEDAD
RAIN GAGE

SAUGUS
WRPVALENCIA

WRP

SANTA CLARA RIVER EAST
WATERSHED BOUNDARY

REGIONAL GROUNDWATER
FLOW MODEL BOUNDARY

COUNTY LINE
GAGE

LANG 
GAGE

SA NTA CLARA RIVER

C
A

S
T

A
IC

CR
EEK

S
A

N
FR

AN
C

IS
Q

UI
TO

C
AN

YO
N

BOUQUET

CANY O
N

MIN
T

CANYO
N

SO
UT

H

F
O

R
K

SA

NTACLARA

P

O TRERO CANYON

SAN MA RTINEZ
C

A
N

Y
O

N

SAN
D

C
A

NYO
N

CASTAIC
LAKE

NCWD
RAIN GAGE

W
H

IT
N

E
Y

C
A

N
YO

N
FAULT

§̈¦5 14

126

§̈¦210

LO
S

AN
G

ELES
C

O
U

NTY

VENTURA
CO

U
NTY

WRP

WRP

RDD  \\ODIN\PROJ2\55\SANTACLARITA_MOU\FIGURES\MXD\0605_TM\FIG02-07.MXD FIG02-07.PDF 6/4/2005 17:15:09

LEGEND

HYDROGRAPHY
LAKE
STREAM

&< STREAM GAGE
MAJOR ROAD

INTERSTATE
STATE HIGHWAY

ANNUAL PRECIPITATION (inches)
<5
5 to 10
10 to 15
15 to 20
20 to 25
25 to 30

FIGURE 2-7
ISOHYETAL MAP SHOWING AVERAGE
ANNUAL PRECIPITATION PATTERN 
FROM 1900 TO 1960
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA

SOURCE: SEE THE INTERNET SITE HTTP://GIS.CA.GOV/META.EPL?OID=286 FOR MORE INFORMATION.

0 2.5 5
miles





FI
G

U
R

E 
2-

8
A

LL
U

VI
A

L 
G

R
O

U
N

D
W

A
TE

R
 E

LE
VA

TI
O

N
S

VE
R

SU
S 

G
R

O
U

N
D

W
A

TE
R

 R
EC

H
A

R
G

E 
A

N
D

 D
IS

C
H

A
R

G
E 

M
EC

H
A

N
IS

M
S 

(1
95

0 
to

 2
00

0)
AN

A
LY

S
IS

 O
F 

G
R

O
U

N
D

W
AT

ER
 B

A
SI

N
 Y

IE
LD

U
PP

ER
 S

A
N

TA
 C

LA
R

A 
R

IV
ER

 G
R

O
U

N
D

W
AT

E
R

 B
AS

IN
 

EA
ST

 S
U

BB
AS

IN
, L

O
S

 A
N

G
EL

E
S 

C
O

U
N

TY
, C

A
LI

FO
R

N
IA

17
89

73
-3

59
.G

R
FJa

n-
50

Ja
n-

60
Ja

n-
70

Ja
n-

80
Ja

n-
90

Ja
n-

00
D

A
TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

010
00

0

20
00

0

30
00

0

40
00

0

50
00

0

60
00

0

70
00

0

80
00

0

ANNUAL PUMPING (AF/year)

A
LL

U
V

IA
L 

PU
M

P
IN

G
S

AU
G

U
S 

PU
M

PI
N

G

Ja
n-

50
Ja

n-
60

Ja
n-

70
Ja

n-
80

Ja
n-

90
Ja

n-
00

D
A

TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

010
00

0

20
00

0

30
00

0

40
00

0

50
00

0

60
00

0

70
00

0

80
00

0

WRP DISCHARGE TO RIVER (AF/year)

E
LE

V
AT

IO
N

 O
F 

G
R

O
U

N
D

W
A

TE
R

 IN
 V

W
C

-N
E

LE
V

AT
IO

N
 O

F 
G

R
O

U
N

D
W

A
TE

R
 IN

 N
LF

-S
E

LE
V

AT
IO

N
 O

F 
G

R
O

U
N

D
W

A
TE

R
 IN

 N
LF

-C
5

E
LE

V
AT

IO
N

 O
F 

G
R

O
U

N
D

W
A

TE
R

 IN
 N

LF
-C

7

W
R

P 
D

IS
C

H
AR

G
E 

TO
SA

N
TA

 C
LA

R
A

 R
IV

E
R

Ja
n-

50
Ja

n-
60

Ja
n-

70
Ja

n-
80

Ja
n-

90
Ja

n-
00

DA
TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

-4
0

-2
0

02040608010
0

12
0

RAINFALL CUMMULATIVE DEPARTURE (inches/year)

R
AI

N
FA

LL
 C

U
M

U
LA

TI
VE

D
EP

AR
TU

R
E 

FR
O

M
19

50
-2

00
0 

AV
ER

AG
E

Ja
n-

50
Ja

n-
60

Ja
n-

70
Ja

n-
80

Ja
n-

90
Ja

n-
00

D
A

TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

050
0

10
00

15
00

20
00

25
00

30
00

35
00

40
00

RIVER FLOW DURING DRIEST MONTH (AF/month)

R
IV

ER
 F

LO
W

 D
U

R
IN

G
 D

R
IE

ST
 

M
O

N
TH

 O
F 

EA
C

H
 Y

EA
R

A
N

N
U

A
L 

W
R

P 
D

IS
C

H
A

R
G

ES

R
A

IN
FA

LL
D

R
IE

ST
-M

O
N

TH
 R

IV
ER

 F
LO

W
S

A
LL

U
VI

A
L 

A
N

D
 S

A
U

G
U

S 
PU

M
PI

N
G

LE
G

EN
D

N
O

TE
S:

1.
 S

E
E 

FI
G

U
R

E
 2

-4
 F

O
R

 L
O

C
A

TI
O

N
S

 O
F 

W
E

LL
S

. 
   

 F
O

R
M

E
R

 W
E

LL
 N

LF
-S

 W
A

S
 L

O
C

AT
E

D
 9

40
 fe

et
 

SO
U

TH
W

E
ST

O
F

W
EL

L
V

W
C

-S
6.

2.
 W

R
P 

= 
W

AT
ER

 R
EC

LA
M

AT
IO

N
 P

LA
N

T.



17
89

73
-3

60
.G

R
F

FI
G

U
R

E 
2-

9
SA

U
G

U
S 

G
R

O
U

N
D

W
A

TE
R

 E
LE

VA
TI

O
N

S
C

LO
SE

ST
 T

O
 S

A
N

TA
 C

LA
R

A
 R

IV
ER

VE
R

SU
S 

G
R

O
U

N
D

W
A

TE
R

 R
EC

H
A

R
G

E
A

N
D

 D
IS

C
H

A
R

G
E 

M
EC

H
A

N
IS

M
S 

(1
95

0 
to

 2
00

0)
A

N
A

LY
S

IS
 O

F 
G

R
O

U
N

D
W

AT
E

R
 B

A
SI

N
 Y

IE
LD

U
P

P
ER

 S
A

N
TA

 C
LA

R
A

 R
IV

E
R

 G
R

O
U

N
D

W
A

TE
R

 B
A

S
IN

 
E

A
ST

 S
U

B
B

AS
IN

, L
O

S
 A

N
G

EL
E

S 
C

O
U

N
TY

, C
A

LI
FO

R
N

IA

Ja
n-

50
Ja

n-
60

Ja
n-

70
Ja

n-
80

Ja
n-

90
Ja

n-
00

D
A

TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

010
00

0

20
00

0

30
00

0

40
00

0

50
00

0

60
00

0

70
00

0

80
00

0

ANNUAL PUMPING (AF/year)

A
LL

U
V

IA
L 

P
U

M
P

IN
G

S
A

U
G

U
S

 P
U

M
PI

N
G

Ja
n-

50
Ja

n-
60

Ja
n-

70
Ja

n-
80

Ja
n-

90
Ja

n-
00

D
A

TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

010
00

0

20
00

0

30
00

0

40
00

0

50
00

0

60
00

0

70
00

0

80
00

0

WRP DISCHARGE TO RIVER (AF/year)

EL
EV

AT
IO

N
 O

F 
G

R
O

U
N

D
W

AT
ER

 IN
 V

W
C

-1
57

(D
ES

TR
O

YE
D

 J
AN

U
AR

Y 
20

05
)

EL
EV

AT
IO

N
 O

F 
G

R
O

U
N

D
W

AT
ER

 IN
 S

C
W

C
-S

AU
G

U
S 

2

W
R

P
 D

IS
C

H
A

R
G

E
 T

O
S

A
N

TA
 C

LA
R

A
 R

IV
E

R

Ja
n-

50
Ja

n-
60

Ja
n-

70
Ja

n-
80

Ja
n-

90
Ja

n-
00

DA
TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

-4
0

-2
0

02040608010
0

12
0

RAINFALL CUMMULATIVE DEPARTURE (inches/year)

R
AI

N
FA

LL
 C

U
M

U
LA

TI
VE

D
EP

AR
TU

R
E 

FR
O

M
19

50
-2

00
0 

AV
ER

AG
E

Ja
n-

50
Ja

n-
60

Ja
n-

70
Ja

n-
80

Ja
n-

90
Ja

n-
00

D
A

TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

050
0

10
00

15
00

20
00

25
00

30
00

35
00

40
00

RIVER FLOW DURING DRIEST MONTH (AF/month)

R
IV

ER
 F

LO
W

 D
U

R
IN

G
 D

R
IE

ST
 

M
O

N
TH

 O
F 

EA
C

H
 Y

EA
R

A
N

N
U

A
L 

W
R

P 
D

IS
C

H
A

R
G

ES

R
A

IN
FA

LL
D

R
IE

ST
-M

O
N

TH
 R

IV
ER

 F
LO

W
S

A
LL

U
VI

A
L 

A
N

D
 S

A
U

G
U

S 
PU

M
PI

N
G

LE
G

EN
D

N
O

TE
S

:

1.
 S

E
E

 F
IG

U
R

E
 2

-4
 F

O
R

 L
O

C
A

TI
O

N
S

 O
F 

W
E

LL
S

.
2.

 W
R

P
 =

 W
AT

E
R

 R
E

C
LA

M
AT

IO
N

 P
LA

N
T.



17
89

73
-3

61
.G

R
F

FI
G

U
R

E 
2-

10
SA

U
G

U
S 

G
R

O
U

N
D

W
A

TE
R

 E
LE

VA
TI

O
N

S
C

LO
SE

ST
 T

O
 S

A
N

TA
 C

LA
R

A
 R

IV
ER

VE
R

SU
S 

G
R

O
U

N
D

W
A

TE
R

 R
EC

H
A

R
G

E
A

N
D

 D
IS

C
H

A
R

G
E 

M
EC

H
A

N
IS

M
S 

(1
99

0 
to

 2
00

0)
AN

A
LY

S
IS

 O
F 

G
R

O
U

N
D

W
AT

ER
 B

A
SI

N
 Y

IE
LD

U
PP

ER
 S

A
N

TA
 C

LA
R

A 
R

IV
ER

 G
R

O
U

N
D

W
AT

E
R

 B
AS

IN
 

EA
ST

 S
U

BB
AS

IN
, L

O
S

 A
N

G
EL

E
S 

C
O

U
N

TY
, C

A
LI

FO
R

N
IA

Ja
n-

90
Ja

n-
92

Ja
n-

94
Ja

n-
96

Ja
n-

98
Ja

n-
00

D
A

TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

010
00

0

20
00

0

30
00

0

40
00

0

50
00

0

60
00

0

70
00

0

80
00

0

ANNUAL PUMPING (AF/year)

A
LL

U
V

IA
L 

PU
M

PI
N

G
S

AU
G

U
S

 P
U

M
PI

N
G

Ja
n-

90
Ja

n-
92

Ja
n-

94
Ja

n-
96

Ja
n-

98
Ja

n-
00

D
A

TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

010
00

0

20
00

0

30
00

0

40
00

0

50
00

0

60
00

0

70
00

0

80
00

0

WRP DISCHARGE TO RIVER (AF/year)

EL
EV

AT
IO

N 
O

F 
G

RO
U

ND
W

AT
ER

 IN
 V

W
C-

15
7

(A
BA

ND
O

NE
D

 J
AN

U
AR

Y 
20

05
)

EL
EV

AT
IO

N 
O

F 
G

RO
U

ND
W

AT
ER

 IN
 S

CW
C-

SA
U

G
US

 2

W
R

P 
D

IS
C

H
AR

G
E 

TO
SA

N
TA

 C
LA

R
A

 R
IV

E
R

Ja
n-

90
Ja

n-
92

Ja
n-

94
Ja

n-
96

Ja
n-

98
Ja

n-
00

DA
TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

-4
0

-2
0

02040608010
0

12
0

RAINFALL CUMMULATIVE DEPARTURE (inches/year)
R

AI
N

FA
LL

 C
U

M
U

LA
TI

VE
D

EP
AR

TU
R

E 
FR

O
M

19
50

-2
00

0 
AV

ER
AG

E

Ja
n-

90
Ja

n-
92

Ja
n-

94
Ja

n-
96

Ja
n-

98
Ja

n-
00

D
A

TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

050
0

10
00

15
00

20
00

25
00

30
00

35
00

40
00

RIVER FLOW DURING DRIEST MONTH (AF/month)

R
IV

ER
 F

LO
W

 D
U

R
IN

G
 D

R
IE

ST
 

M
O

N
TH

 O
F 

EA
C

H
 Y

EA
R

A
N

N
U

A
L 

W
R

P 
D

IS
C

H
A

R
G

ES

R
A

IN
FA

LL
D

R
IE

ST
-M

O
N

TH
 R

IV
ER

 F
LO

W
S

A
LL

U
VI

A
L 

A
N

D
 S

A
U

G
U

S 
PU

M
PI

N
G

LE
G

EN
D

N
O

TE
S:

1.
 S

E
E 

FI
G

U
R

E
 2

-4
 F

O
R

 L
O

C
A

TI
O

N
S

 O
F 

W
E

LL
S

.
2.

 W
R

P 
= 

W
A

TE
R

 R
EC

LA
M

A
TI

O
N

 P
LA

N
T.



17
89

73
-3

62
.G

R
F

FI
G

U
R

E 
2-

11
SA

U
G

U
S 

G
R

O
U

N
D

W
A

TE
R

 E
LE

VA
TI

O
N

S
A

LO
N

G
 T

H
E 

SO
U

TH
 F

O
R

K
 S

A
N

TA
 C

LA
R

A
 R

IV
ER

VE
R

SU
S 

G
R

O
U

N
D

W
A

TE
R

 R
EC

H
A

R
G

E
A

N
D

 D
IS

C
H

A
R

G
E 

M
EC

H
A

N
IS

M
S 

(1
95

0 
to

 2
00

0)
A

N
A

LY
S

IS
 O

F 
G

R
O

U
N

D
W

A
TE

R
 B

A
S

IN
 Y

IE
LD

U
P

P
E

R
 S

A
N

TA
 C

LA
R

A 
R

IV
ER

 G
R

O
U

N
D

W
A

TE
R

 B
AS

IN
 

E
A

S
T 

SU
B

B
A

S
IN

, L
O

S
 A

N
G

E
LE

S
 C

O
U

N
TY

, C
A

LI
FO

R
N

IA

Ja
n-

50
Ja

n-
60

Ja
n-

70
Ja

n-
80

Ja
n-

90
Ja

n-
00

D
A

TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

010
00

0

20
00

0

30
00

0

40
00

0

50
00

0

60
00

0

70
00

0

80
00

0

ANNUAL PUMPING (AF/year)

A
LL

U
V

IA
L 

P
U

M
PI

N
G

S
A

U
G

U
S

 P
U

M
P

IN
G

Ja
n-

50
Ja

n-
60

Ja
n-

70
Ja

n-
80

Ja
n-

90
Ja

n-
00

D
A

TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

010
00

0

20
00

0

30
00

0

40
00

0

50
00

0

60
00

0

70
00

0

80
00

0

WRP DISCHARGE TO RIVER (AF/year)

E
LE

V
A

TI
O

N
 O

F 
G

R
O

U
N

D
W

A
TE

R
 IN

 N
C

W
D

-7
E

LE
V

A
TI

O
N

 O
F 

G
R

O
U

N
D

W
A

TE
R

 IN
 N

C
W

D
-1

2

W
R

P
 D

IS
C

H
A

R
G

E
 T

O
S

A
N

TA
 C

LA
R

A
 R

IV
E

R

Ja
n-

50
Ja

n-
60

Ja
n-

70
Ja

n-
80

Ja
n-

90
Ja

n-
00

DA
TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

-4
0

-2
0

02040608010
0

12
0

RAINFALL CUMMULATIVE DEPARTURE (inches/year)

R
AI

N
FA

LL
 C

U
M

U
LA

TI
VE

D
EP

AR
TU

R
E 

FR
O

M
19

50
-2

00
0 

AV
ER

AG
E

Ja
n-

50
Ja

n-
60

Ja
n-

70
Ja

n-
80

Ja
n-

90
Ja

n-
00

D
A

TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

050
0

10
00

15
00

20
00

25
00

30
00

35
00

40
00

RIVER FLOW DURING DRIEST MONTH (AF/month)

R
IV

ER
 F

LO
W

 D
U

R
IN

G
 D

R
IE

ST
 

M
O

N
TH

 O
F 

EA
C

H
 Y

EA
R

A
N

N
U

A
L 

W
R

P 
D

IS
C

H
A

R
G

ES

R
A

IN
FA

LL
D

R
IE

ST
-M

O
N

TH
 R

IV
ER

 F
LO

W
S

A
LL

U
VI

A
L 

A
N

D
 S

A
U

G
U

S 
PU

M
PI

N
G

LE
G

EN
D

N
O

TE
S

:

1.
 S

E
E

 F
IG

U
R

E
 2

-4
 F

O
R

 L
O

C
A

TI
O

N
S

 O
F 

W
E

LL
S

.
2.

 W
R

P
 =

 W
AT

E
R

 R
E

C
LA

M
AT

IO
N

 P
LA

N
T.



17
89

73
-3

63
.G

R
F

FI
G

U
R

E 
2-

12
SA

U
G

U
S 

G
R

O
U

N
D

W
A

TE
R

 E
LE

VA
TI

O
N

S
A

LO
N

G
 T

H
E 

SO
U

TH
 F

O
R

K
 S

A
N

TA
 C

LA
R

A
 R

IV
ER

VE
R

SU
S 

G
R

O
U

N
D

W
A

TE
R

 R
EC

H
A

R
G

E
A

N
D

 D
IS

C
H

A
R

G
E 

M
EC

H
A

N
IS

M
S 

(1
99

0 
to

 2
00

0)
A

N
AL

Y
SI

S 
O

F 
G

R
O

U
N

D
W

A
TE

R
 B

AS
IN

 Y
IE

LD
U

P
PE

R
 S

A
N

TA
 C

LA
R

A
 R

IV
E

R
 G

R
O

U
N

D
W

A
TE

R
 B

A
S

IN
 

E
AS

T 
S

U
B

BA
S

IN
, L

O
S

 A
N

G
E

LE
S

 C
O

U
N

TY
, C

AL
IF

O
R

N
IA

Ja
n-

90
Ja

n-
92

Ja
n-

94
Ja

n-
96

Ja
n-

98
Ja

n-
00

D
A

TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

010
00

0

20
00

0

30
00

0

40
00

0

50
00

0

60
00

0

70
00

0

80
00

0

ANNUAL PUMPING (AF/year)

A
LL

U
V

IA
L 

P
U

M
PI

N
G

S
A

U
G

U
S

 P
U

M
P

IN
G

Ja
n-

90
Ja

n-
92

Ja
n-

94
Ja

n-
96

Ja
n-

98
Ja

n-
00

D
A

TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

010
00

0

20
00

0

30
00

0

40
00

0

50
00

0

60
00

0

70
00

0

80
00

0

WRP DISCHARGE TO RIVER (AF/year)

E
LE

V
A

TI
O

N
 O

F 
G

R
O

U
N

D
W

A
TE

R
 IN

 N
C

W
D

-1
0

E
LE

V
A

TI
O

N
 O

F 
G

R
O

U
N

D
W

A
TE

R
 IN

 N
C

W
D

-1
2

W
R

P
 D

IS
C

H
A

R
G

E
 T

O
S

A
N

TA
 C

LA
R

A
 R

IV
E

R

Ja
n-

90
Ja

n-
92

Ja
n-

94
Ja

n-
96

Ja
n-

98
Ja

n-
00

DA
TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

-4
0

-2
0

02040608010
0

12
0

RAINFALL CUMMULATIVE DEPARTURE (inches/year)
R

AI
N

FA
LL

 C
U

M
U

LA
TI

VE
D

EP
AR

TU
R

E 
FR

O
M

19
50

-2
00

0 
AV

ER
AG

E

Ja
n-

90
Ja

n-
92

Ja
n-

94
Ja

n-
96

Ja
n-

98
Ja

n-
00

D
A

TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

050
0

10
00

15
00

20
00

25
00

30
00

35
00

40
00

RIVER FLOW DURING DRIEST MONTH (AF/month)

R
IV

ER
 F

LO
W

 D
U

R
IN

G
 D

R
IE

ST
 

M
O

N
TH

 O
F 

EA
C

H
 Y

EA
R

A
N

N
U

A
L 

W
R

P 
D

IS
C

H
A

R
G

ES

R
A

IN
FA

LL
D

R
IE

ST
-M

O
N

TH
 R

IV
ER

 F
LO

W
S

A
LL

U
VI

A
L 

A
N

D
 S

A
U

G
U

S 
PU

M
PI

N
G

LE
G

EN
D

N
O

TE
S:

1.
 S

E
E

 F
IG

U
R

E
 2

-4
 F

O
R

 L
O

C
A

TI
O

N
S

 O
F 

W
E

LL
S

.
2.

 W
R

P 
= 

W
A

TE
R

 R
E

C
LA

M
A

TI
O

N
 P

LA
N

T.



17
89

73
-3

64
.G

R
F

FI
G

U
R

E 
2-

13
G

R
O

U
N

D
W

A
TE

R
 E

LE
VA

TI
O

N
S 

IN
 A

D
JA

C
EN

T
A

LL
U

VI
A

L 
A

N
D

 S
A

U
G

U
S 

W
EL

LS
VE

R
SU

S 
G

R
O

U
N

D
W

A
TE

R
 R

EC
H

A
R

G
E

A
N

D
 D

IS
C

H
A

R
G

E 
M

EC
H

A
N

IS
M

S 
(1

95
0 

to
 2

00
0)

AN
AL

YS
IS

 O
F 

G
R

O
U

N
D

W
A

TE
R

 B
AS

IN
 Y

IE
LD

U
PP

E
R

 S
AN

TA
 C

LA
R

A
 R

IV
E

R
 G

R
O

U
N

D
W

AT
ER

 B
A

S
IN

 
EA

S
T 

S
U

BB
A

SI
N

, L
O

S
 A

N
G

E
LE

S
 C

O
U

N
TY

, C
AL

IF
O

R
N

IA

Ja
n-

50
Ja

n-
60

Ja
n-

70
Ja

n-
80

Ja
n-

90
Ja

n-
00

D
A

TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

010
00

0

20
00

0

30
00

0

40
00

0

50
00

0

60
00

0

70
00

0

80
00

0

ANNUAL PUMPING (AF/year)

A
LL

U
V

IA
L 

PU
M

PI
N

G
S

AU
G

U
S

 P
U

M
PI

N
G

Ja
n-

50
Ja

n-
60

Ja
n-

70
Ja

n-
80

Ja
n-

90
Ja

n-
00

D
A

TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

010
00

0

20
00

0

30
00

0

40
00

0

50
00

0

60
00

0

70
00

0

80
00

0

WRP DISCHARGE TO RIVER (AF/year)

EL
EV

AT
IO

N
 O

F 
G

R
O

U
N

D
W

AT
ER

 IN
 V

W
C

-N
 (A

LL
U

VI
U

M
)

EL
EV

AT
IO

N
 O

F 
G

R
O

U
N

D
W

AT
ER

 IN
 V

W
C

-1
57

 (S
AU

G
U

S)
EL

EV
AT

IO
N

 O
F 

G
R

O
U

N
D

W
AT

ER
 IN

 S
C

W
C

-S
AU

G
U

S 
2 

(S
AU

G
U

S)

W
R

P 
D

IS
C

H
AR

G
E 

TO
SA

N
TA

 C
LA

R
A

 R
IV

E
R

Ja
n-

50
Ja

n-
60

Ja
n-

70
Ja

n-
80

Ja
n-

90
Ja

n-
00

DA
TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

-4
0

-2
0

02040608010
0

12
0

RAINFALL CUMMULATIVE DEPARTURE (inches/year)

R
AI

N
FA

LL
 C

U
M

U
LA

TI
VE

D
EP

AR
TU

R
E 

FR
O

M
19

50
-2

00
0 

AV
ER

AG
E

Ja
n-

50
Ja

n-
60

Ja
n-

70
Ja

n-
80

Ja
n-

90
Ja

n-
00

D
A

TE

80
0

85
0

90
0

95
0

10
00

10
50

11
00

11
50

12
00

GROUNDWATER ELEVATION (feet MSL)

050
0

10
00

15
00

20
00

25
00

30
00

35
00

40
00

RIVER FLOW DURING DRIEST MONTH (AF/month)

R
IV

ER
 F

LO
W

 D
U

R
IN

G
 D

R
IE

ST
 

M
O

N
TH

 O
F 

EA
C

H
 Y

EA
R

A
N

N
U

A
L 

W
R

P 
D

IS
C

H
A

R
G

ES

R
A

IN
FA

LL
D

R
IE

ST
-M

O
N

TH
 R

IV
ER

 F
LO

W
S

A
LL

U
VI

A
L 

A
N

D
 S

A
U

G
U

S 
PU

M
PI

N
G

LE
G

EN
D

N
O

TE
S

:

1.
 S

EE
 F

IG
U

R
E 

2-
4 

FO
R

 L
O

C
AT

IO
N

S 
O

F 
W

EL
LS

.
2.

 W
R

P
 =

 W
AT

ER
 R

EC
LA

M
AT

IO
N

 P
LA

N
T.



FI
G

U
R

E 
2-

14
H

IS
TO

R
IC

A
L 

C
A

ST
A

IC
 C

R
EE

K
 F

LO
O

D
 F

LO
W

S
A

VA
IL

A
B

LE
 T

O
 D

O
W

N
ST

R
EA

M
 U

SE
R

S
A

N
A

LY
S

IS
 O

F 
G

R
O

U
N

D
W

A
TE

R
 B

A
S

IN
 Y

IE
LD

U
P

P
E

R
 S

A
N

TA
 C

LA
R

A
 R

IV
E

R
 G

R
O

U
N

D
W

A
TE

R
 B

A
S

IN
 

E
A

S
T 

S
U

B
B

A
S

IN
, L

O
S

 A
N

G
E

LE
S

 C
O

U
N

TY
, C

A
LI

FO
R

N
IA

0

10
,0

00

20
,0

00

30
,0

00

40
,0

00

50
,0

00

60
,0

00

70
,0

00

80
,0

00

19
77

19
78

19
79

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

acre-feet

N
ot

e:
Th

is
 c

ha
rt 

sh
ow

s 
th

e 
po

te
nt

ia
l F

lo
od

 F
lo

w
s 

av
ai

la
bl

e 
du

rin
g 

w
at

er
 

ye
ar

s 
19

77
 th

ro
ug

h 
20

04
.  

W
at

er
 Y

ea
r 1

97
7 

is
 d

ef
in

ed
 a

s 
O

ct
ob

er
 1

, 1
97

6,
 

th
ro

ug
h 

S
ep

te
m

be
r 3

0,
 1

97
7,

 b
ut

 th
e 

w
at

er
 is

 g
en

er
al

ly
 a

va
ila

bl
e 

on
ly

 
fro

m
 O

ct
ob

er
 1

 th
ro

ug
h 

A
pr

il 
30

. 

17
89

73
-4

13
.x

ls
\F

IG
2-

14



RDD/051860005 (CAH3130.DOC)  3-1 

SECTION 3 

Modeling Approach for Analyzing Basin Yield

The approach to using the Regional Model for the basin yield analysis began with 
identifying a simulation period spanning several decades to capture short-term (year-to-
year) and longer-term (multi-year) variations in pumping from both aquifer systems. 
Pumping was then assigned in the Regional Model in accordance with historical and current 
uses of each production well, and in consideration of how the pumping rate assignments are 
currently impacted by the presence of perchlorate in groundwater in specific areas. Regional 
Model simulation results were then studied to evaluate short-term and long-term trends in 
groundwater elevations, groundwater budgets, and river flows. This section presents the 
design details of this modeling evaluation.  

3.1 Model Description 
The Regional Model is a three-dimensional, numerical model that uses MicroFEM  finite-
element software (Hemker and de Boer, 2003). The Regional Model covers the entire area 
underlain by the Saugus Formation, plus the portions of the Alluvial Aquifer that lie beyond 
the limits of the Saugus Formation. Figure 3-1 shows the model domain, along with its 
location relative to the upstream watersheds that contribute runoff into the model study 
area. The Regional Model’s construction and calibration is summarized in Appendix B and 
discussed in detail in Regional Groundwater Flow Model for the Santa Clarita Valley: Model 
Development and Calibration (CH2M HILL, 2004a). 

The Regional Model area largely coincides with the Santa Clara River Valley Groundwater 
Basin, East Subbasin, delineated by DWR, extending from the Lang stream gage at the 
eastern end of the valley to the County Line stream gage area in the west. The Regional 
Model is based on a finite-element mesh consisting of 7 layers, with 17,103 nodes and 32,496 
elements in each layer. Figure 3-2 shows the spacing of the individual nodes that make up 
the grid. The upper model layer simulates the Alluvial Aquifer and also the upper portion 
of the Saugus Formation where the Alluvial Aquifer is not present. The underlying layers 
simulate the underlying freshwater Saugus Formation and its Sunshine Ranch Member. The 
layer representation is summarized schematically on Figure 3-3. Figure 3-4 shows the model 
layering in three cross-sectional views. 

The boundary conditions in the model consist of the following: 

1. Specified flux boundaries for the following:  

a. Precipitation 
b. Irrigation 
c. Recharge from ephemeral streams 
d. Pumping 
e. Underflow from beneath Castaic Dam 
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2. Head-dependent flux boundaries for the following: 

a. Groundwater discharges to the perennial reach of the Santa Clara River 

b. Residual drainage of groundwater to the Santa Clara River in the ephemeral reach 
under high water table conditions 

c. Evapotranspiration (ET) by phreatophyte plants, which extract groundwater from 
the shallow water table that lies along riparian river corridors 

3. Constant-head boundaries for the following: 

a. Subsurface inflow in the Alluvial Aquifer at the eastern end of the valley, at the 
Lang gage5

b. Subsurface outflow in the Alluvial Aquifer at the western end of the valley, at the 
County Line gage 

Groundwater recharge rates are estimated using precipitation records; streamflow records; 
watershed maps; topographic maps; and aerial photography. These recharge rates are 
calculated using a detailed Surface Water Routing Model (SWRM), which was written 
specifically to provide time-dependent, spatially varying recharge rates as input to the 
Regional Model. The SWRM relies on streamflow records at the Lang and County Line 
gages; historical records of rainfall data from the NCWD rain gage (see Figure 1-1 for the 
location of this gage); spatial variations in rainfall across the basin (see Figure 2-7); and, for 
the basin yield analysis, the rates and locations of future WRP discharges to the Santa Clara 
River and irrigation from agricultural and urban water uses. 

The depths from which production wells obtain water are defined in the Regional Model 
from well construction records. The rates and locations of pumping are based on the 
Purveyors’ operating plan for the basin and on the surveyed location of each production 
well.

3.2 Modeling Approach 
The process of designing the modeling analysis of the operating plan for the basin consisted 
of the following five activities: 

1. Selecting a period over which to simulate groundwater conditions resulting from 
various pumping configurations 

2. Defining pumping rates and schedules for each production well in the Santa Clarita 
Valley, considering the variability in pumping demands that occur due to cycles of 
drought and nondrought conditions and year-to-year variations in the availability of 
other water supplies 

3. Defining the variation in local hydrology (rainfall, streamflows, and groundwater 
recharge) on a month-to-month basis throughout the simulation period 

5A constant-head boundary was established in the Regional Model at this location using recent field conditions that were 
observed after the model calibration report (CH2M HILL, 2004a) was published. This change improved the Regional Model’s 
calibration in the Alluvial Aquifer in the upper reaches of Soledad Canyon and did not appreciably change the calibration quality 
elsewhere. See CH2M HILL (2005) for further details. 
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4. Running the model to calculate time-varying (monthly) groundwater elevations and 
groundwater discharge terms throughout the multi-year simulation period 

5. Evaluating the modeling results by examining forecasted time-series plots 
(hydrographs) of water budget terms and groundwater elevations to evaluate the 
effects of the operating plan in the Alluvial Aquifer, the Saugus Formation, and the 
Santa Clara River 

These activities are described in further detail below. 

3.3 Simulation Period 
The locations and temporal variation in pumping from the Alluvial Aquifer were defined in 
the model from the operating plan and from historical records of the year-to-year variability 
in local hydrology. Simulated pumping from the Saugus Formation was defined from the 
operating plan, historical pumping records, and operational constraints and historical 
patterns of SWP water supply availability. 

3.3.1 Selection of Simulation Period 
Because the operating plan for the Saugus Formation is linked to the hydrology and 
operational constraints for the SWP system, the year-to-year variability in Saugus Formation 
pumping is, to a great extent, dependent on the hydrology outside the valley (i.e., in 
northern California). As shown in Table 3-1, local hydrology is often not a good indicator of 
local pumping conditions in the Saugus Formation, because local droughts and SWP 
droughts frequently do not coincide with each other. The following are examples: 

1. In 1955, dry conditions in the SWP system coincided with approximately 14 inches of 
rainfall at the Newhall-Soledad rain gage, which is similar to the long-term median 
rainfall recorded at this gage. 

2. In 1976 and 1977, the SWP system hydrology was critical, while the local hydrology 
during those years was near normal (1976) and wetter than normal (1977). 

3. In 1987 and 1988, the SWP system hydrology was dry (1987) and critical (1988), while 
the local hydrology during those years was near normal (1987) and wetter than normal 
(1988). 

4. In 1991 and 1992, the SWP system hydrology was in its fifth and sixth consecutive years 
of dry or critical hydrology, while the local hydrology was wetter than normal both 
years.

5. In 2001, dry conditions in the SWP system coincided with wetter-than-normal local 
conditions. 

Consequently, it was decided that the model would need to be run over several decades to 
capture the year-to-year variability in the hydrology of each system, as well as the less 
frequent times when both systems experience similar hydrologic conditions (as occurred  
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periodically during the 1960s and in 1994). Historical records were then analyzed to identify 
a synthetic simulation period that would meet the following criteria: 

1. The simulation time should be long enough to include an historical period that accounts 
for the year-to-year variations in local hydrology that have been observed in the past.  

2. The period should be long enough to include longer-term (i.e., on the order of decades) 
periods of relatively dry conditions and relatively wet conditions. 

3. The average rainfall during the simulation period should be similar to the average 
rainfall of 17.84 in/yr that was observed from 1950 through 2000 at the Newhall-Soledad 
gage.

4. The period should be sufficiently long to allow simulation of two occurrences of reduced 
SWP water supplies during the period 1990 through 1992, which corresponds to periods 
of increased pumping from the Saugus Formation under the operating plan. 

5. The frequency of dry-year occurrences in the SWP system, corresponding to increased 
pumping from the Saugus Formation, should be similar to the historical frequency. 

6. If necessary to meet other criteria, the simulation should repeat parts of this sequence 
before and/or after the historical sequence. 

Examination of historical local hydrology and independent simulations of SWP deliveries 
resulted in the selection of a 78-year period over which the model was run, with monthly 
time steps. The 78-year period replicates the historical hydrology of the following years: 

1. Years 1 through 24 = 1980 through 2003 
2. Years 25 through 78 = 1950 through 2003 

3.3.2 Relationship of Simulation Period to Variations in Alluvial Aquifer Pumping 
Figure 3-5 shows the year-to-year rainfall in the valley and the cumulative departure from 
average rainfall for each year during the 78-year simulation period. The figure also shows 
each simulation year’s corresponding historical year. The cumulative departure from 
average rainfall is plotted to show the occurrence of relatively wet versus relatively dry 
periods. A year-to-year decline in the slope of the cumulative departure curve indicates that 
conditions are dry, whereas a year-to-year increase indicates that rainfall is above normal. 
Also plotted are the occurrences of SWP droughts. The figure shows the following: 

1. The first 19 years of the simulation period are generally wet, as a whole, though a multi-
year drought occurs in years 5 through 12 (1984 through 1991). 

2. A prolonged dry period begins in year 20, as indicated by the downward slope in the 
cumulative departure curve. This period lasts through year 39, as the curve starts to 
slope upward to the right beginning in year 406. This 20-year period of generally dry 
conditions corresponds to the historical period 1999 through 2003, followed by 1950 
through 1964. 

6Year 40 is equivalent to historical year 1965, when rainfall was over 32 inches, or 2.2 times the long-term median rainfall and
1.8 times the long-term average rainfall. 
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3. Rainfall was generally at or above normal from years 40 through 45 (historical years 
1965 through 1970), before a drought ensued from years 46 through 51 (historical years 
1971 through 1976). 

4. Rainfall was then generally above normal during years 52 through 58 (1977 through 
1983), followed by the drought years 59 through 66 (1984 through 1991), the 
wetter-than-normal years 67 through 76 (1992 through 2001), and dry years 
77 and 78 (2002 and 2003). 

Table 3-2 shows the sequence of local hydrologic conditions and resulting valleywide 
pumping volumes for the Alluvial Aquifer that have been defined from the groundwater 
operating plan for the valley. The 78-year simulation period contains the following: 

1. Twenty-four years of sporadic dry-year pumping, which is approximately 30 percent of 
the simulated 78-year period. 

2. One drought consisting of 4 consecutive years of below-normal pumping (in years 
34 through 37, based on historical hydrology from 1959 through 1962). 

3. Two droughts consisting of 3 consecutive years of below-normal pumping (in years 
10 through 12 and 64 through 66, both of which are based on historical hydrology from 
1989 through 1991). 

4. Three years (years 12, 37, and 66) when rainfall is near or above normal, but pumping is 
assigned at a dry-year rate because the year was preceded by a multi-year local drought. 

3.3.3 Relationship of Simulation Period to Variations in Saugus Pumping 
Table 3-3 shows the sequence of SWP droughts, SWP allocations, and resulting pumping 
volumes for the Saugus Formation that have been defined based on the CLWA and USBR 
analyses. With respect to Saugus Formation pumping, the 78-year period contains the 
following: 

1. Two droughts lasting 2 years 
2. Two droughts lasting 3 years 
3. A dry year that occurs 2 years before the beginning of each 3-year drought  
4. A dry year that begins 1 year after each 3-year drought has ended 
5. A total of 18 dry years, or an average of 1 dry year approximately every 4 years 
6. Sixty years of normal-year pumping from the Saugus Formation 

3.4 Assignment of Pumping Rates 
Pumping rates for Purveyor-owned wells and known private pumping wells (owned by the 
Newhall Land & Farming Company (NLF), the Wayside Honor Rancho, and Robinson 
Ranch) were assigned in accordance with the groundwater operating plan for the Santa 
Clarita Valley, which defines ranges of valleywide annual pumping, given the water supply 
needs of the Purveyors. Pumping rates at individual wells were also assigned using the 
recent and planned production schedules for each well, information on the depths and 
lengths of the intake sections (open intervals) of each well, and by incorporating current 
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plans addressing the presence of perchlorate in specific portions of the Saugus Formation 
and the Alluvial Aquifer.  

As noted in the discussion of the groundwater operating plan in Section 2.2, the water 
management practices of the Purveyors recognize ongoing Alluvial Aquifer pumping for 
agricultural water supply, as well as other smaller private domestic and related pumping.  
For the last 7 years of formal annual water report preparation in the Santa Clarita Valley, 
those reports have included estimates of the latter private pumping. In recent years, that 
estimate has been 500 AF/yr.  Initially in 2003, during the preparation of the Groundwater 
Management Plan (CLWA, 2003), and recently, during ongoing preparation of the 2005 
UWMP, the Santa Clarita Valley Well Owners’ Association submitted limited information 
about the nature and magnitude of private well pumping.  The most notable input from the 
Well Owners’ Association was its detailed estimate of private well pumping in the San 
Francisquito Canyon portion of the basin: a total of 85 AF/yr by 73 individual private 
pumpers, or an average of approximately 1.2 AF/yr per private well (equivalent to 
approximately 0.7 gallon per minute).  As a result of that information, there is increased 
confidence that total private pumping in the basin by smaller users is within the 500 AF/yr 
estimate presented in recent annual water reports and is, therefore, approximately 1 percent 
of typical Alluvial Aquifer pumping by the Purveyors and other known private well owners 
(including agricultural pumpers) combined.  However, the small private wells are not 
explicitly modeled in the basin yield analysis described herein because their locations and 
operations are not known, and their operation creates a pumping stress that is essentially 
negligible at the scale of the regional model. Ultimately, as discussed throughout this report, 
the intent to maintain overall pumping within the operating plan, including private 
pumping, will result in sustainable groundwater conditions to support the combination of 
municipal (Purveyor), agricultural, and private groundwater use on an ongoing basis.  
Thus, private well owners in the basin, like the large municipal and agricultural pumpers, 
can expect groundwater supplies to continue to be available as they have been in the past, 
with some fluctuations in water levels through wet and dry periods, but no long-term 
depletion of supply. 

Details of pumping rate assignments for Purveyor-owned wells and known private 
pumping wells are discussed for the Alluvial Aquifer in Section 3.4.1 and for the Saugus 
Formation in Section 3.4.2. Section 3.4.3 discusses the monthly distribution of pumping for 
each well. Section 3.4.4 discusses how the pumping rate assignments relate to the presence 
of perchlorate in groundwater. 

3.4.1 Variations in Alluvial Aquifer Pumping 
Pumping rates at specific wells were assigned for normal and dry years using the operating 
plan and information on the capacity, recent and planned use, and location of each well. 
Figure 2-4 shows the locations of these wells and other wells in the valley. Table 3-4 
compares recent annual pumping volumes at each Alluvial Aquifer well with the assumed 
future production rates at each well under normal and dry-year conditions. Most Alluvial 
Aquifer wells were specified to operate at similar rates regardless of year type. However, 
there were two exceptions, as follows: 

1. Wells in the eastern portion of the basin (the NCWD-Pinetree wells, nine wells owned 
by SCWC, and the privately owned Robinson Ranch well) were assumed to have lower 



SECTION 3 MODELING APPROACH FOR ANALYZING BASIN YIELD 

RDD/051860005 (CAH3130.DOC)  3-7 

pumping capacities during dry years than nondrought years because of lower ground-
water elevations during dry periods. This assumption was based on historical observa-
tions indicating that the eastern portion of the Alluvial Aquifer, in contrast to other parts 
of the valley, experiences declines in water levels during dry periods.  

2. Pumping was also reduced at NCWD’s three operating wells in Castaic Valley, in 
accordance with recent pumping records from those wells. 

3.4.2 Variations in Saugus Formation Pumping 
Pumping rates at specific Saugus Formation production wells were assigned for each type of 
year (normal, dry year 1, dry year 2, and dry year 3) using the operating plan for the valley 
and information on the capacity, recent and planned use, and location of each well. 
Table 3-5 summarizes the annual pumping volumes at each Saugus Formation well7.
Significant aspects of the pumping rate selection at each well are as follows: 

1. Pumping from most existing Saugus Formation production wells was based on recent 
and planned use of these wells, as defined by the Purveyors. The simulation included 
increased dry-year pumping from the Saugus Formation in the western portion of the 
basin, where it is anticipated that future wells will be installed. 

2. Each Saugus Formation production well has an intake section (open interval) that is 
significantly longer in vertical extent than the thicknesses of the individual layers that 
represent the Saugus Formation in the Regional Model. Consequently, the Saugus 
pumping rates were assigned to multiple layers in the model by considering the depths 
of the intake section of each well and the transmissivity of each model layer. Table 3-6 
shows the allocation of pumping in each model layer for each Saugus Formation 
production well, along with the intake sections of each well and the model-simulated 
transmissivity in each layer at each well location. 

3.4.3 Monthly Allocation of Pumping 
Table 3-7 shows the allocation of pumping, by month, for agricultural and urban production 
wells in both the Saugus Formation and the Alluvial Aquifer. Separate distributions were 
used because agricultural demands are for exclusively outdoor uses, whereas urban 
demands are for both indoor and outdoor uses. As discussed in the model development 
report (CH2M HILL, 2004a), the monthly distribution of agricultural pumping was derived 
from crop consumptive use requirements published by the California Irrigation 
Management Information Service. The monthly distribution of urban demand was 
determined by examining historical monthly flow records for the two LACSD WRPs and 
monthly demand distributions recorded by the Purveyors during the past several years. 

3.4.4 Influence of Perchlorate Contamination on Groundwater Pumping 
In 1997, two Saugus Formation production wells owned by CLWA’s Santa Clarita Water 
Division (formerly SCWC) (wells SCWC-Saugus1 and SCWC-Saugus2), one Saugus 
Formation production well owned by the Newhall County Water District (NCWD) 

7Table 3-5 only lists wells that are anticipated to be operating in the future. Existing wells that are not listed in this table (such 
as NCWD-7 and NCWD-10) are currently not in service or pump very limited quantities of groundwater, and, therefore, are not 
expected to provide significant quantities of water in the future. 
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(well NCWD-11), and one Saugus Formation production well owned by VWC (well 
VWC-157) were shut down because perchlorate was detected in groundwater at these 
wells8. In 2002, an Alluvial Aquifer production well owned by SCWC (well SCWC-Stadium) 
was shut down because of perchlorate detection. In March 2005, an Alluvial Aquifer 
production well owned by VWC (well VWC-Q2) was shut down because of perchlorate 
detection. The locations of the six impacted production wells and nearby nonimpacted 
production wells are shown on Figure 3-6, along with the locations of monitoring wells and 
exploratory borings that have been installed to investigate the extent of perchlorate 
contamination. Figure 3-6 also shows perchlorate concentrations at locations where 
perchlorate has been detected in groundwater. At each of the six production wells, the 
detected perchlorate concentrations exceeded the State of California’s Action Level (AL) for 
perchlorate at the time of the detection9.

In 2003, the Purveyors entered into a voluntary cleanup agreement with the California 
Department of Toxic Substances Control whereby the Department of Toxic Substances 
Control provides review and oversight of the activities of the Purveyors in response to the 
perchlorate detections. The Purveyors have also initiated a process for approval by the 
California Department of Health Services, in accordance with its Policy 97-005, for restora-
tion of water supply from “severely impaired” water sources, such as the perchlorate-
impacted wells. Also in 2003, the Purveyors and the responsible party (the Whittaker 
Corporation) entered into an Interim Settlement Agreement. Activities since execution of the 
Interim Settlement Agreement have consisted of developing the elements of a remedial 
strategy that will entail pumping of two impacted wells for containment of perchlorate 
migration; treatment and subsequent use of the pumped water for water supply; and 
installation of replacement wells in non-impacted portions of the basin to restore the 
remainder of groundwater supply impacted by perchlorate. A noteworthy detail of these 
activities is that the Regional Model was used to identify the design of a pumping scheme 
that would meet the Purveyors’ objectives for perchlorate containment in the Saugus 
Formation (CH2M HILL, 2004b). 

With respect to perchlorate presence in the Alluvial Aquifer, the selection of pumping rates 
for the basin yield analysis was as follows: 

1. Well SCWC-Stadium was simulated as pumping during each year of the 78-year 
simulation period. The Whittaker Corporation is developing plans to mitigate the source 
of perchlorate to the portion of the Alluvial Aquifer immediately north and 
downgradient of the Whittaker-Bermite property. The modeled pumping scenario simu-
lates the possibility that the well will be returned to service in the future and pump at a 
rate similar to historical volumes after source mitigation activities have reduced 
perchlorate concentrations to undetectable levels in the Alluvial Aquifer at and near 
this well. 

8As part of the ongoing implementation of perchlorate containment and restoration of impacted capacity, well VWC-157 was 
abandoned in January 2005 and replaced by new well VWC-206. Thus, this analysis includes planned pumping from 
replacement well VWC-206. 
9The AL has varied over time. The California Department of Health Services initially established an AL of 18 micrograms per 
liter ( g/L) in 1997, at the same time the four impacted Saugus Formation production wells were taken offline. In 2002, the 
Department of Health Services revised the AL to 4 g/L based on studies by the U.S. Environmental Protection Agency. In 
March 2004, the AL was revised to 6 g/L based on a public health goal published by the Office of Environmental Health 
Hazard Assessment. See http://www.dhs.ca.gov/ps/ddwem/chemicals/perchl/actionlevel.htm for further details. 
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2. Well VWC-Q2 was simulated as pumping during each year of the 78-year simulation 
period. VWC and the Whittaker Corporation are currently implementing plans to install 
perchlorate treatment (ion exchange) facilities at the wellhead to remove perchlorate so 
that the well can be returned to service (LSCE, 2005b). VWC is working with USFilter to 
install and maintain this treatment and is preparing an application to amend its water 
supply permit to allow treatment at this well, which is expected to be returned to service 
by fall 2005. The perchlorate detected in well VWC-Q2 does not significantly impact the 
water supplies used to meet demand in the Santa Clarita Valley during the time 
required to respond to the contamination at this well (LSCE, 2005b). 

With respect to perchlorate presence in the Saugus Formation, the Purveyors have devel-
oped a hydraulic containment plan for the Saugus Formation that consists of pumping from 
the SCWC-Saugus1 and SCWC-Saugus2 production wells. The three Saugus wells impacted 
by perchlorate had produced a combined average of 4,186 AF/yr of water during the 
5 years preceding the detection of perchlorate. Restoration of that volume of water is cur-
rently planned to be achieved by reactivating wells SCWC-Saugus1 and SCWC-Saugus2, 
with treatment for removal of perchlorate, and by constructing replacement wells in other 
parts of the Saugus Formation not impacted by perchlorate. Full restoration of impacted 
water supply, including implementation of the containment plan, is currently scheduled for 
2006. The containment plan will consist of (1) pumping groundwater on a nearly continual 
basis from production wells SCWC-Saugus1 and SCWC-Saugus2 production wells; (2) treat-
ing the pumped water using ion exchange resins followed by chlorine and ammonia disin-
fection; and (3) pumping the treated water to CLWA’s Rio Vista Intake Pump Station for 
subsequent distribution for municipal water supply. This containment plan was developed 
to meet the following objectives, which were identified by the Purveyors: 

1. Hydraulically contain perchlorate that is migrating westward in the Saugus Formation 
from the Whittaker-Bermite property toward the impacted production wells 

2. Hydraulically contain perchlorate that is present at monitoring well MP-5 and 
production well VWC-157, which are located downgradient of the impacted wells 

3. Protect downgradient production wells that are currently not impacted 

4. Restore the annual volumes of water that were pumped from the impacted wells before 
they were shut down 

5. Operate the impacted wells in a manner that is consistent with the groundwater 
operating plan 

6. If possible, pump one or more of the impacted Saugus Formation production wells in a 
manner that also contains perchlorate migrating in the Alluvial Aquifer from the 
northern portion of the Whittaker-Bermite property 

A detailed analysis of this perchlorate containment plan in the Saugus Formation is 
presented in Final Report: Analysis of Perchlorate Containment in Groundwater Near the 
Whittaker-Bermite Property (CH2M HILL, 2004b). The pumping plan described in that report 
for the SCWC-Saugus1 and SCWC-Saugus2 production wells was also used in the basin 
yield modeling evaluation. These wells were assumed to operate on a continuous basis to 
contain perchlorate in this portion of the Saugus Formation. The analysis assumed each well 



SECTION 3 MODELING APPROACH FOR ANALYZING BASIN YIELD 

3-10  RDD/051860005 (CAH3130.DOC) 

would be offline 1 month each year for routine maintenance, but would otherwise operate 
on a continuous basis. 

Additionally, for the previous evaluations of the containment plan and for the basin yield 
analysis, the third impacted production well (NCWD-11) was assumed to operate at a yield 
of 1,200 gallons per minute for a period of 5 months during the peak-demand season, 
providing a volume of 811 acre-feet that would be treated prior to entering the distribution 
system. Consequently, total pumping from the three perchlorate-impacted Saugus Forma-
tion production wells that will be returned to service (SCWC-Saugus1, SCWC-Saugus2, and 
NCWD-11) was simulated as 4,355 AF/yr. Total pumping from NCWD wells completed in 
the Saugus Formation was simulated as 3,441 AF/yr in normal years and 4,899 AF/yr in dry 
years, with pumping occurring from NCWD-11 and nearby production wells NCWD-12 
and NCWD-13. Because they are closely spaced geographically, the three wells together 
form a pumping center in the Saugus Formation. Thus, although NCWD may choose to no 
longer use well NCWD-11, this analysis includes a pumping distribution that examines the 
sustainability of the Saugus Formation with a conservatively high pumping capacity at this 
pumping center. 

3.5 Simulation Methods for Other Local Hydrologic Processes 
In addition to groundwater pumping, infiltration from irrigation (from urban and 
agricultural lands), precipitation, and streamflows (stormwater and WRP discharges) were 
also modeled. These other local hydrologic processes were defined using the Surface Water 
Routing Model (SWRM), which is described in Appendix C to the Regional Model 
development and calibration report (CH2M HILL, 2004a). Key aspects of the derivation of 
these terms are described in the following sections. 

3.5.1 Recharge from Urban Irrigation 
Under existing land use and water use conditions, the estimated long-term infiltration rates 
of applied irrigation water beneath urban areas, under full build-out conditions in the 
valley, were estimated to be 1.0 in/yr for industrial and retail lands, 2.2 in/yr for residential 
developments and parks, and 4.6 in/yr for golf courses. These rates were applied during 
each year (and each month) of the 78-year simulation period. The areas over which these 
rates were applied were larger than under current conditions. The areas were defined from 
existing land use data and from LACSD mapping of projected future land uses in the rest of 
the Santa Clarita Valley under full build-out conditions10. Figure 3-7 shows the land use that 
was simulated in the model for full build-out conditions.  

3.5.2 Recharge from Agricultural Irrigation 
As discussed in the Newhall Ranch Updated Water Resources Impact Evaluation
(CH2M HILL, 2002), irrigation of lands owned by NLF results in existing agricultural return 
flows. The source of most irrigation water is groundwater pumping from the Alluvial 
Aquifer, with some limited pumping occurring from one Saugus Formation well (NLF-156). 

10LACSD land use mapping indicates that, including Newhall Ranch, approximately 14,000 acres of currently undeveloped 
land will be urbanized in the future within the Regional Model simulation area. Additional urbanization will also occur in areas
that are within the watershed, but outside the Regional Model’s boundaries. 
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Under full valley build-out conditions, the currently irrigated lands will no longer be 
irrigated because their water source will be used as part of the water supply for Newhall 
Ranch. Therefore, under full build-out conditions, no agricultural irrigation will occur 
within the area simulated by the Regional Model. 

3.5.3 Precipitation Recharge 
Infiltration from direct precipitation within the Regional Model domain was defined 
using data from the Newhall-Soledad and NCWD rain gages, an isohyet map of rainfall 
throughout the watershed, and a power-function equation developed by Turner (1986) 
that describes the relationship between annual rainfall and ET rates within the valley. 
Details concerning the derivation of precipitation infiltration rates from these data are 
contained in Appendix C to the Regional Model development and calibration report 
(CH2M HILL, 2004a). Table 3-8 lists the simulated monthly precipitation at the NCWD 
rain gage for the 78-year model period11.

3.5.4 Stormwater Flows and Recharge from Streams 
For each month of the simulation, the SWRM calculated the amounts of stormwater flow 
and groundwater recharge in all streams, plus the amount of flow and groundwater 
recharge arising from projected future WRP discharges to the Santa Clara River. For the 
Santa Clara River, the volume of streamflow was defined from measured and estimated 
streamflow data at the Lang gage (Table 3-9). For Castaic Creek, the volume of streamflow 
was defined from historical DWR operations and consideration of the hydrologic year type 
(Table 3-10). For the remaining Santa Clara River tributaries, streamflow volumes were 
defined by the SWRM using monthly rainfall data and the Turner (1986) relationship 
between rainfall, ET, and the subsequent yield from each watershed.  

3.5.5 WRP Discharges to the Santa Clara River 
Treated water is discharged to the Santa Clara River from two LACSD WRPs. As shown on 
Figure 1-1, the Saugus WRP discharges to the river immediately above the mouth of the 
South Fork Santa Clara River, and the Valencia WRP discharges to the river just west of 
Interstate 5.  

Under full valley build-out conditions, future flows into and from WRPs will be higher than 
historical flows because of increased development and the associated increase in indoor 
water use volumes. Additionally, a portion of the future treated water will be reclaimed, as 
described in CLWA’s recycled water master plan (Kennedy/Jenks Consultants, 2002). 
Future inflows to the Saugus and Valencia WRPs were estimated from projected future 
water demands and from comparisons of historical water use and measured inflows to both 
WRPs. Table 3-11 shows the derivation of urban water demands outside the Newhall Ranch 
development (which will be served by a new, separate WRP). Table 3-12 shows the total 
amount of treated water generated by the Saugus and Valencia WRPs, and the amount of 
this water that is reclaimed and discharged to the river, by month. The analysis assumes 
that the reclaimed water volume will be no more than 16,000 AF/yr, to maintain existing 
flow volumes in the Santa Clara River. For the Newhall Ranch WRP, discharges to the river 

11The simulated monthly precipitation was defined from measurements at the NCWD gage from 1979 through 2003, as well as 
by combining the isohyet map with measurements at the Newhall-Soledad gage from 1950 through 1978. 
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will be 286 AF/yr, occurring primarily in December and January, when demands for 
reclaimed water are at their seasonal low. The total combined volumes of treated water 
discharged to the Santa Clara River under full valley build-out conditions (including 
Newhall Ranch) are summarized, by month, in Table 3-13. These rates were used in each 
year of the 78-year simulation. 

3.5.6 Monthly Assignment and Tracking of Surface Water Budget 
The month-by-month assignment of the rates and locations of surface water infiltration to 
the underlying Alluvial Aquifer system was performed by the SWRM using the procedures 
described in Section C.8.5 of Appendix C to the Regional Model development and calibra-
tion report (CH2M HILL, 2004a). Streambed infiltration capacities were the same as those 
used in the calibrated model. For each of the 78 years in the model simulation, the stream-
bed infiltration capacity values were selected by matching the year to 1 of the 20 years (1980 
through 1999) from the model calibration runs, using rainfall and streamflow data to select 
the corresponding streambed infiltration rates.  

The SWRM also tracked the volume of surface water in each simulated stream that does not 
infiltrate during each month because of gaining stream conditions (i.e., rejected stream 
leakage). This rejected stream leakage was calculated to remain as surface water in the Santa 
Clara River and to eventually exit the Regional Model at the west end of the valley, at the 
County Line gage. 

3.6 Running the Model and Evaluating Results 
As discussed in the previous sections, the modeling evaluations were performed by simulat-
ing conditions on a monthly basis for the 78-year simulation period. The first step in this 
process consisted of running the SWRM to calculate the monthly distribution of recharge to 
the Alluvial Aquifer system (from rainfall, streamflow, irrigation, and WRP discharges) and 
recharge to the Saugus Formation (from rainfall and irrigation) in areas where the Alluvial 
Aquifer is not present. The output from the SWRM consisted of monthly files that assigned 
recharge to each node in the model grid. 

The Regional Model was then run using monthly time steps, in which pumping and 
recharge terms were varied each month. The model was run by solving the groundwater 
flow equations for three time intervals during each month to improve the accuracy of the 
calculations. For each sub-interval of time, the model was run with a convergence criterion 
of 0.0001 foot for groundwater elevations and a water budget convergence criterion of 
1 cubic foot per day. The model results were then evaluated by generating time-series plots 
(hydrographs) of water budget terms and groundwater elevations to evaluate the potential 
effects of the groundwater operating plan across the basin. The hydrographs were used to 
evaluate whether the operating plan is consistent with the objective of operating the basin in 
a manner that maintains long-term stability in groundwater levels and river flows. This 
analysis and its findings are presented in Section 4. 
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TABLE 3-1 
Historical Hydrology in Northern California and the Santa Clarita Valley, 1950 through 2003 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Year Northern California Hydrologya Local Rainfallb

1950 Below Normal 6.84

1951 Above Normal 12.42

1952 Wet 34.19

1953 Wet 4.88

1954 Above Normal 15.82

1955 Dry 13.91

1956 Wet 14.21

1957 Above Normal 22.85

1958 Wet 23.14

1959 Below Normal 9.81

1960 Dry 11.64

1961 Dry 8.82

1962 Below Normal 21.22

1963 Wet 12.79

1964 Dry 10.09

1965 Wet 32.28

1966 Below Normal 14.57

1967 Wet 23.23

1968 Below Normal 6.90

1969 Wet 32.42

1970 Wet 23.19

1971 Wet 13.75

1972 Below Normal 4.15

1973 Above Normal 19.79

1974 Wet 18.04

1975 Wet 10.92

1976 Critical 14.02

1977 Critical 20.87

1978 Above Normal 42.17

1979 Below Normal 21.47

1980 Above Normal 27.00

1981 Dry 13.42

1982 Wet 20.20

1983 Wet 39.07

1984 Wet 12.86
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TABLE 3-1 
Historical Hydrology in Northern California and the Santa Clarita Valley, 1950 through 2003 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Year Northern California Hydrologya Local Rainfallb

1985 Dry 8.37

1986 Wet 18.02

1987 Dry 14.45

1988 Critical 16.92

1989 Dry 7.56

1990 Critical 6.98

1991 Critical 17.21

1992 Critical 32.03

1993 Above Normal 32.72

1994 Critical 10.27

1995 Wet 29.15

1996 Wet 15.88

1997 Wet 13.35

1998 Wet 30.73

1999 Wet 8.96

2000 Above Normal 14.04

2001 Dry 22.24

2002 Dry 7.90

2003 Above Normal 15.70

aDefined by water year, using DWR’s Sacramento Valley Unimpaired Runoff Index: wet = wettest; critical = 
driest. 
bRecords are for the Newhall-Soledad rain gage (Station No. FC32CE), in inches. As shown on Figure 2-6, 
the median and average rainfall at this gage from 1950 through 2002 were 14.57 in/yr and 17.84 in/yr, 
respectively. 
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TABLE 3-2 
Local Hydrology and Corresponding Pumping from the Alluvial Aquifer for the 78-year Simulation 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, 
Los Angeles County, California 

Model Year 
Based on 

Historical Year 
Local Rainfall 

(inches)a

Alluvial Aquifer Pumping under 
the Groundwater Operating Planb,c

(AF/yr)
1 1980 27.00 35,000-40,000 
2 1981 13.42 35,000-40,000 
3 1982 20.20 35,000-40,000 
4 1983 39.07 35,000-40,000 
5 1984 12.86 35,000-40,000 
6 1985 8.37 30,000-35,000 
7 1986 18.02 35,000-40,000 
8 1987 14.45 35,000-40,000 
9 1988 16.92 35,000-40,000 

10 1989 7.56 30,000-35,000 
11 1990 6.98 30,000-35,000 
12 1991 17.21 30,000-35,000 
13 1992 32.03 35,000-40,000 
14 1993 32.72 35,000-40,000 
15 1994 10.27 30,000-35,000 
16 1995 29.15 35,000-40,000 
17 1996 15.88 35,000-40,000 
18 1997 13.35 35,000-40,000 
19 1998 30.73 35,000-40,000 
20 1999 8.96 30,000-35,000 
21 2000 14.04 35,000-40,000 
22 2001 22.24 35,000-40,000 
23 2002 7.90 30,000-35,000 
24 2003 15.70 35,000-40,000 
25 1950 6.84 30,000-35,000 
26 1951 12.42 35,000-40,000 
27 1952 34.19 35,000-40,000 
28 1953 4.88 30,000-35,000 
29 1954 15.82 35,000-40,000 
30 1955 13.91 35,000-40,000 
31 1956 14.21 35,000-40,000 
32 1957 22.85 35,000-40,000 
33 1958 23.14 35,000-40,000 
34 1959 9.81 30,000-35,000 
35 1960 11.64 30,000-35,000 
36 1961 8.82 30,000-35,000 
37 1962 21.22 30,000-35,000 
38 1963 12.79 35,000-40,000 
39 1964 10.09 30,000-35,000 
40 1965 32.28 35,000-40,000 
41 1966 14.57 35,000-40,000 
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TABLE 3-2 
Local Hydrology and Corresponding Pumping from the Alluvial Aquifer for the 78-year Simulation 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, 
Los Angeles County, California 

Model Year 
Based on 

Historical Year 
Local Rainfall 

(inches)a

Alluvial Aquifer Pumping under 
the Groundwater Operating Planb,c

(AF/yr)
42 1967 23.23 35,000-40,000 
43 1968 6.90 30,000-35,000 
44 1969 32.42 35,000-40,000 
45 1970 23.19 35,000-40,000 
46 1971 13.75 35,000-40,000 
47 1972 4.15 30,000-35,000 
48 1973 19.79 35,000-40,000 
49 1974 18.04 35,000-40,000 
50 1975 10.92 30,000-35,000 
51 1976 14.02 35,000-40,000 
52 1977 20.87 35,000-40,000 
53 1978 42.17 35,000-40,000 
54 1979 21.47 35,000-40,000 
55 1980 27.00 35,000-40,000 
56 1981 13.42 35,000-40,000 
57 1982 20.20 35,000-40,000 
58 1983 39.07 35,000-40,000 
59 1984 12.86 35,000-40,000 
60 1985 8.37 30,000-35,000 
61 1986 18.02 35,000-40,000 
62 1987 14.45 35,000-40,000 
63 1988 16.92 35,000-40,000 
64 1989 7.56 30,000-35,000 
65 1990 6.98 30,000-35,000 
66 1991 17.21 30,000-35,000 
67 1992 32.03 35,000-40,000 
68 1993 32.72 35,000-40,000 
69 1994 10.27 30,000-35,000 
70 1995 29.15 35,000-40,000 
71 1996 15.88 35,000-40,000 
72 1997 13.35 35,000-40,000 
73 1998 30.73 35,000-40,000 
74 1999 8.96 30,000-35,000 
75 2000 14.04 35,000-40,000 
76 2001 22.24 35,000-40,000 
77 2002 7.90 30,000-35,000 
78 2003 15.70 35,000-40,000 

aFrom records at Newhall-Soledad rain gage (Station No. FC32CE).  
bAlluvial Aquifer pumping rates listed in this column will occur under the operating plan for the valley if the 
1950 through 2003 local hydrology repeats itself in the future. 
cAlluvial Aquifer pumping is set at the dry-year rate in years 12, 37, and 66 because each of these years is 
the first nondrought year that occurs after a multi-year drought ends. 



RDD/051860005 (CAH3130.DOC) PAGE 1 OF 2 

TABLE 3-3 
State Water Project Allocations and Corresponding Saugus Formation Pumping for the 78-year Simulation 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Year SWP Hydrologya
SWP Allocationsb

(%) 
Simulated Saugus Pumping 

Conditions (AF/yr)
1 Above Normal 90 Normal (7,500-15,000) 
2 Dry 90 Normal (7,500-15,000) 
3 Wet 100 Normal (7,500-15,000) 
4 Wet 100 Normal (7,500-15,000) 
5 Wet 100 Normal (7,500-15,000) 
6 Dry 95 Normal (7,500-15,000) 
7 Wet 70 Normal (7,500-15,000) 
8 Dry 75 Normal (7,500-15,000) 
9 Critical 15 Dry Year 1 (15,000) 

10 Dry 95 Normal (7,500-15,000) 
11 Critical 25 Dry Year 1 (15,000) 
12 Critical 30 Dry Year 2 (25,000) 
13 Critical 45 Dry Year 3 (35,000) 
14 Above Normal 100 Normal (7,500-15,000) 
15 Critical 50 Dry Year 1 (15,000) 
16 Wet 80 Normal (7,500-15,000) 
17 Wet 100 Normal (7,500-15,000) 
18 Wet 100 Normal (7,500-15,000) 
19 Wet 100 Normal (7,500-15,000) 
20 Wet 100 Normal (7,500-15,000) 
21 Above Normal 90 Normal (7,500-15,000) 
22 Dry 39 Dry Year 1 (15,000) 
23 Dry 70 Normal (7,500-15,000) 
24 Above Normal 90 Normal (7,500-15,000) 
25 Below Normal 90 Normal (7,500-15,000) 
26 Above Normal 100 Normal (7,500-15,000) 
27 Wet 100 Normal (7,500-15,000) 
28 Wet 100 Normal (7,500-15,000) 
29 Above Normal 100 Normal (7,500-15,000) 
30 Dry 45 Dry Year 1 (15,000) 
31 Wet 100 Normal (7,500-15,000) 
32 Above Normal 90 Normal (7,500-15,000) 
33 Wet 100 Normal (7,500-15,000) 
34 Below Normal 85 Normal (7,500-15,000) 
35 Dry 55 Dry Year 1 (15,000) 
36 Dry 70 Dry Year 2 (25,000) 
37 Below Normal 95 Normal (7,500-15,000) 
38 Wet 100 Normal (7,500-15,000) 
39 Dry 75 Dry Year 1 (15,000) 
40 Wet 80 Normal (7,500-15,000) 
41 Below Normal 100 Normal (7,500-15,000) 
42 Wet 100 Normal (7,500-15,000) 
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TABLE 3-3 
State Water Project Allocations and Corresponding Saugus Formation Pumping for the 78-year Simulation 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Year SWP Hydrologya
SWP Allocationsb

(%) 
Simulated Saugus Pumping 

Conditions (AF/yr)
43 Below Normal 90 Normal (7,500-15,000) 
44 Wet 100 Normal (7,500-15,000) 
45 Wet 100 Normal (7,500-15,000) 
46 Wet 100 Normal (7,500-15,000) 
47 Below Normal 75 Normal (7,500-15,000) 
48 Above Normal 100 Normal (7,500-15,000) 
49 Wet 100 Normal (7,500-15,000) 
50 Wet 100 Normal (7,500-15,000) 
51 Critical 75 Dry Year 1 (15,000) 
52 Critical 4 Dry Year 2 (25,000) 
53 Above Normal 100 Normal (7,500-15,000) 
54 Below Normal 95 Normal (7,500-15,000) 
55 Above Normal 90 Normal (7,500-15,000) 
56 Dry 90 Normal (7,500-15,000) 
57 Wet 100 Normal (7,500-15,000) 
58 Wet 100 Normal (7,500-15,000) 
59 Wet 100 Normal (7,500-15,000) 
60 Dry 95 Normal (7,500-15,000) 
61 Wet 70 Normal (7,500-15,000) 
62 Dry 75 Normal (7,500-15,000) 
63 Critical 15 Dry Year 1 (15,000) 
64 Dry 95 Normal (7,500-15,000) 
65 Critical 25 Dry Year 1 (15,000) 
66 Critical 30 Dry Year 2 (25,000) 
67 Critical 45 Dry Year 3 (35,000) 
68 Above Normal 100 Normal (7,500-15,000) 
69 Critical 50 Dry Year 1 (15,000) 
70 Wet 80 Normal (7,500-15,000) 
71 Wet 100 Normal (7,500-15,000) 
72 Wet 100 Normal (7,500-15,000) 
73 Wet 100 Normal (7,500-15,000) 
74 Wet 100 Normal (7,500-15,000) 
75 Above Normal 90 Normal (7,500-15,000) 
76 Dry 39 Dry Year 1 (15,000) 
77 Dry 70 Normal (7,500-15,000) 
78 Above Normal 90 Normal (7,500-15,000) 

aDefined by water year, using DWR’s Sacramento Valley Unimpaired Runoff Index: wet = wettest; 
critical = driest. 
bDefined from simulations performed by CLWA (Kennedy/Jenks Consultants, 2003) and USBR (2004) 
using the CALSIM II model. This condition is for the year 2020 level of development. In any given year, the 
allocation may be made up, in part, of carryover water from the prior year. 



TABLE 3-4
Recent and Simulated Future Annual Groundwater Pumping Volumes from the Alluvial Aquifer

Historical Pumping
Well Name Locationa 2001 2002 2003 Normal Years Dry Years
NCWD-Castaic 1 Castaic Valley 345 385 561 385 345
NCWD-Castaic 2 Castaic Valley 166 0 123 166 125
NCWD-Castaic 3 Castaic Valley 0 0 0 0 0
NCWD-Castaic 4 Castaic Valley 100 47 56 100 45
NCWD-Pinetree 1 Mint Canyon 164 0 0 164 0
NCWD-Pinetree 2 Mint Canyon 0 0 0 0 0
NCWD-Pinetree 3 Mint Canyon 566 544 525 545 525
NCWD-Pinetree 4 Mint Canyon 300 5 0 300 0
NCWD Total 1,641 981 1,265 1,660 1,040
NLF-161 Downstream of Valencia WRP 496 485 2,021 485 485
NLF-B10 Downstream of Valencia WRP 1,240 534 344 344 344
NLF-B11 Downstream of Valencia WRP 205 232 271 232 232
NLF-B5 Downstream of Valencia WRP 1,680 2,280 1,582 1,582 1,582
NLF-B6 Downstream of Valencia WRP 1,312 2,175 1,766 1,766 1,766
NLF-B7 Downstream of Valencia WRP 474 584 402 584 584
NLF-C Downstream of Valencia WRP 1,319 1,720 1,373 1,373 1,373
NLF-C3 Downstream of Valencia WRP 93 192 186 192 192
NLF-C4 Downstream of Valencia WRP 1,028 809 764 809 809
NLF-C5 Downstream of Valencia WRP 680 850 622 850 850
NLF-C6 Downstream of Valencia WRP 231 241 108 241 241
NLF-C7 Downstream of Valencia WRP 741 866 443 866 866
NLF-C8 Downstream of Valencia WRP 293 594 408 594 594
NLF-E Castaic Valley 1,691 16 28 16 16
NLF-E2 Castaic Valley 141 55 14 55 55
NLF-E4 Downstream of Valencia WRP 0 0 0 0 0
NLF-E5 Downstream of Valencia WRP 172 679 537 679 679
NLF-E9 Downstream of Valencia WRP 238 814 47 814 814
NLF-G45 Downstream of Valencia WRP 291 283 60 283 283
NLF-W4 San Francisquito Canyonb 46 1 0 0 0
NLF-W5 San Francisquito Canyon 276 104 23 107 107
NLF-X3 Downstream of Valencia WRP 12 0 0 0 0
NLF Total 12,659 13,514 10,999 11,872 11,872
SCWD-Clark Bouquet Canyon 696 782 712 782 700
SCWD-Guida Bouquet Canyon 1,047 1,320 1,230 1,320 1,230
SCWD-Honby Above Saugus WRP 721 696 874 696 870
SCWD-Lost Canyon 2 Mint Canyon 741 730 644 741 640
SCWD-Lost Canyon 2A Mint Canyon 1,034 905 593 1,034 590
SCWD-Mitchell #5A Mint Canyon 407 143 19 0 0
SCWD-Mitchell #5B Mint Canyon 0 150 0 557 0
SCWD-N. Oaks Central Mint Canyon 822 1,646 1,641 822 1,640
SCWD-N. Oaks East Mint Canyon 1,234 448 485 1,234 485
SCWD-N. Oaks West Mint Canyon 898 1,123 31 898 0
SCWD-Sand Canyon Mint Canyon 930 705 195 930 195
SCWD-Sierra Mint Canyon 846 87 0 846 0
SCWD-Stadium Above Saugus WRP 565 778 0 800 800
SCWD Total 9,941 9,513 6,424 10,660 7,150

UWMP Pumping
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California

RDD/051860009 (CAH2166.xls) Page 1 of 2
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TABLE 3-5 
Simulated Annual Groundwater Pumping from the Saugus Formation for the 78-year Simulation 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California 

Owner Well Name Normal Years Dry Year 1 Dry Year 2 Dry Year 3 
NCWD 11 811 811 811 811 
 12 1,315 2,044 2,044 2,044 
 13 1,315 2,044 2,044 2,044 
Total Pumping (NCWD) 3,441 4,899 4,899 4,899 
NLF 156 369 369 369 369 
Total Pumping (NLF) 369 369 369 369 
SCWC Saugus1 1,772 1,772 1,772 1,772 
 Saugus2 1,772 1,772 1,772 1,772 
Total Pumping (SCWC) 3,544 3,544 3,544 3,544 
VWC 159 50 50 50 50 
 160 (Municipal) 500 830 830 830 
 160 (Valencia 

Country Club) 
500 500 500 500 

 201 100 100 3,577 3,577 
 205 1,000 2,734 3,827 3,827 
 206 1,175 2,734 3,500 3,500 
Total Pumping (VWC) 3,325 6,948 12,284 12,284 
To Be Determined Future #1 0 0 3,250 3,250 
 Future #2 0 0 0 3,250 
 Future #3 0 0 0 3,250 
 Future #4 0 0 0 3,250 
Total Pumping (Future) 0 0 3,250 13,000 
Total Saugus Formation Pumping 10,679 15,760 24,346 34,096 
Notes: 

All pumping volumes are listed in acre-feet. 

Wells VWC-157 and NCWD-7, 8, 9, and 10 are assumed to no longer operate in the future. 
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TABLE 3-7 
Allocation of Pumping, by Month, for Agricultural and Urban Production Wells 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Month
Percent of Annual Water 

Use, Agricultural 
Percent of Annual Water 

Use, Urban 
Percent of May through 

October Water Use, Urban
January 3.75 5.2  
February 5.10 3.7  
March 6.60 5.2  
April 9.10 6.6  
May 10.55 8.7 13.2 
June 11.40 10.4 15.8 
July 14.10 13.0 19.7 
August 12.95 13.6 20.6 
September 10.20 10.9 16.6 
October 7.50 9.3 14.1 
November 5.00 7.1  
December 3.75 6.3  
Total 100.0 100.0 100.0 
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TABLE 3-11 
Water Demands and Indoor Water Use under Full Build-out Conditions (Excluding Newhall Ranch) 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Year 2000 
Actual 
(AF/yr) 

Full Build-out 
Conditions

(AF/yr) Comments 

Annual Urban Water Use Outside Newhall Ranch 

60,988 123,038 Year 2000 value is retail purveyor demand plus other demands in Table II-6 of 
the 2004 Santa Clarita Valley Water Report (LSCE, 2005a). 

Year 2045 value is from Table 2.5-4 of the Newhall Ranch Draft Additional 
Analysis (Impact Sciences, Inc., 2001). Consists of 89,805 AF/yr Development 
Monitoring Systema demand, plus 55,995 AF/yr additional urban demand, 
minus 14,480 AF/yr conservation, minus 5,193 AF/yr agricultural uses and 
3,089 AF/yr “other” uses. Does not include 4,500 AF/yr for aquifer storage and 
recovery or 17,680 AF/yr of demand for the Newhall Ranch Specific Plan. 

Annual Indoor Water Use Outside Newhall Ranch (Equal to LACSD WRP Influent Volumes) 

18,723 40,313 
(average year) 

The year 2000 volume is from the Saugus and Valencia WRPs for the period 
January 2000 through December 2000. The long-term current generated 
effluent volume is based on the influent volume estimated from water balance 
calculations performed for the chloride mass balance analysis. The effluent 
volume is 32.8 percent of the total urban water production of 123,038 AF/yr, 
which includes other uses. 

aDevelopment Monitoring System water demands are demands associated with future build-out of developments 
identified in Los Angeles County’s Development Monitoring System for the Santa Clarita Valley. 
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TABLE 3-12 
Treated Water Discharges from the Saugus and Valencia WRPs to the Santa Clara River under Full Build-out Conditions 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California 

Month 

Treated 
Water 

Volume 
(2000)a

Treated 
Water 

Volume (Full 
Build-out 

Conditions)b

Percent of 
Annual 
Outdoor 
Demand 

Reclaimed Volume 
under Full Build-
out Conditions 

(Before 
Maintaining 

Existing 
Streamflows) 

Reclaimed Volume 
under Full Build-
out Conditions 

(After Maintaining 
Existing 

Streamflows) 

WRP 
Discharges 

to River 
under Full 
Build-out 

Conditionsc Month 

January 1,503 3,237 3.75 637 637 2,600 January 

February 1,443 3,106 5.10 867 867 2,239 February 

March 1,528 3,290 6.60 1,122 1,122 2,168 March 

April 1,505 3,240 9.10 1,547 1,547 1,693 April 

May 1,569 3,379 10.55 1,794 1,794 1,585 May 

June 1,543 3,322 11.40 1,938 1,781 1,541 June 

July 1,606 3,459 14.10 2,397 1,854 1,605 July 

August 1,649 3,550 12.95 2,202 1,902 1,648 August 

September 1,593 3,430 10.20 1,734 1,734 1,696 September 

October 1,631 3,512 7.50 1,275 1,275 2,237 October 

November 1,546 3,329 5.00 850 850 2,479 November 

December 1,607 3,459 3.75 637 637 2,822 December 

Total Annual 18,723 40,313 100.0 17,000 16,000 24,313 Total Annual 
aValues shown are the actual volumes of treated water discharged to the Santa Clara River from the Saugus and Valencia WRPs during 
calendar year 2000. (See also Table 3-11.) 
bValues shown are the combined treated water volumes estimated to be produced by the Saugus and Valencia WRPs for full build-out
conditions in the Santa Clarita Valley. These values do not include the future Newhall Ranch WRP, which will be operated by LACSD. 
cValues shown do not include discharges of treated water to the river from the future Newhall Ranch WRP. These volumes are 
10 acre-feet in November, 138 acre-feet in December, and 138 acre-feet in January. During the other nine months of the year, this WRP 
will not discharge treated water to the river (see the Newhall Ranch Draft Additional Analysis [Impact Sciences, Inc., 2001] for further 
details). The combined total discharge from the Saugus, Valencia, and Newhall Ranch WRPs is summarized in Table 3-13. 
Note:  
All units are in acre-feet. 
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SECTION 4 

Model Results 

This section of the report presents and discusses hydrographs of simulated groundwater 
elevations, groundwater budget terms, and Santa Clara River flows for the 78-year 
modeling period.  

4.1 Groundwater Elevations 
Groundwater elevation hydrographs for different portions of the Alluvial Aquifer are 
presented on Figures 4-1 through 4-5. Hydrographs for different portions of the Saugus 
Formation are presented on Figures 4-6 and 4-7. Each figure shows the monthly ground-
water elevations simulated for the 78-year modeling period.  

These figures show that the spatial distribution and temporal variation of pumping are not 
expected to cause a long-term decline in groundwater levels in the Alluvial Aquifer or the 
Saugus Formation. The Regional Model simulates distinct multi-year periods of overall 
declining or overall increasing groundwater elevations resulting from cycles of below-
normal and above-normal rainfall periods. This variation is consistent with historical 
observations of the relationship between rainfall and groundwater level fluctuations 
(CH2M HILL, 2004a). The Regional Model also simulates short-term declines in Saugus 
Formation groundwater elevations that arise from the increased Saugus pumping that 
occurs during the second and third years of reduced water imports. The model simulates 
water level recovery within a few years after Saugus pumping returns to normal-year 
pumping rates, a finding that is consistent with historical observations following a peak 
pumping period in the early 1990s (see Figures 2-9 and 2-10).  

4.2 Groundwater Recharge, Discharge, and Storage 
Figures 4-8 and 4-9 show the annual valleywide variations in groundwater recharge and 
discharge, respectively, throughout the 78-year simulation period. These groundwater 
recharge and discharge rates are also listed in Table 4-1. Figure 4-10 shows the annual and 
cumulative changes in groundwater storage volumes. Figures 4-8 through 4-10 and 
Table 4-1 together show the following: 

1. Groundwater recharge rates (see Figure 4-8) vary greatly from year to year, because of 
variations in (a) precipitation within the groundwater basin and (b) precipitation and 
stormwater generation in the watersheds lying upstream of the groundwater basin. In 
contrast, total groundwater discharge (see Figure 4-9) is much less variable from year to 
year, with the more limited variations arising from increased pumping during drought 
years and increased ET and groundwater discharge to the Santa Clara River during wet 
years.

2. Year-to-year and cumulative changes in groundwater storage during the 78-year simula-
tion period (see Figure 4-10) provide insights as to the manner in which the basin is 
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functioning hydrologically under the groundwater operating plan for the valley. The 
cumulative change in groundwater storage is a measure of the longer-term trends in the 
amount of groundwater in storage, and is plotted on a monthly basis. Table 4-1 tabulates 
the annual water budget for each year of the 78-year simulation, and shows the 
cumulative change on an annual basis (in contrast to the monthly basis shown on 
Figure 4-10). Figure 4-10 and Table 4-1 together show the following: 

a. The cumulative change in total groundwater storage volume, which measures the 
continuous change in storage in the combined Alluvial-Saugus aquifer system since 
the beginning of the simulation, ranges between approximately a 150,000-acre-foot 
decline and a 260,000-acre-foot increase. The change in groundwater storage during 
a single year ranges from approximately an 80,000-AF/yr decline to a 170,000-AF/yr 
increase. 

b. A nearly 20-year period of overall decline in the cumulative groundwater storage 
volume occurs between years 19 and 39, as shown on Figure 4-10. Beginning in 
year 40, the cumulative change in storage shows a generally upward trend, with 
occasional downward trends during specific drought periods.  

3. Implementation of the groundwater operating plan will not cause permanent declines in 
groundwater storage volumes. This is shown by the forecasted recovery of groundwater 
storage volumes after periods of continued decline, such as after the 20-year period of 
groundwater declines that occurs during years 19 through 39. 

4. Based on the previous observations, changes in groundwater storage volumes, 
particularly over a period of many years, are governed significantly by variations in 
local hydrologic conditions. Local precipitation and streamflows are the primary 
recharge mechanisms in the valley and therefore have a direct influence on year-to-year 
and longer-term changes in groundwater storage volumes. 

4.3 River Flows 
Figure 4-11 shows the total flows estimated by the model for the Santa Clara River at the 
County Line gage, which is located at the western end of the valley. The figure contains both 
a linear plot and a semi-logarithmic plot, to better illustrate the flows during low-flow 
periods. As shown by both plots, the total streamflows vary considerably over time at this 
location, due primarily to variations in rainfall.  

The influences of the local hydrology and the groundwater operating plan on the Santa 
Clara River are also shown by Figure 4-12, which displays the model-calculated volumes of 
monthly groundwater discharge to the river. Groundwater discharges to the river occur 
along the river reach lying downstream of the mouth of San Francisquito Canyon. The 
figure shows that the groundwater discharge rates to the river also vary over time, both 
seasonally and over multi-year periods. Additionally, the figure shows that the Regional 
Model simulates a period of relatively low groundwater discharge to the river from years 
23 through 39 (historical years 2002 through 2003, followed by 1950 through 1964), which 
corresponds to the prevailing below-normal rainfall conditions in those years. The figure 
also shows higher volumes of groundwater discharge to the river in years of above-normal 
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rainfall, particularly the very wet periods years 1 through 4, 13 through 19, 52 through 58, 
and 67 through 72.  

The similarity between rainfall and groundwater discharges to the river indicates that local 
hydrology is the primary influence on these discharges. Additionally, the groundwater 
discharge hydrographs do not show any marked short-term declines in flows when Saugus 
Formation groundwater levels decrease during years of increased Saugus Formation 
pumping. The Regional Model, therefore, indicates that the operating plan for the 
groundwater system is not expected to adversely affect river flows. 

4.4 Relationship of Simulation Results to Future Conditions 
The curves presented on Figures 4-1 through 4-12 provide a general indication of the types 
of fluctuations in groundwater conditions that could be expected to occur in the future in 
the Santa Clarita Valley over a period of many years. However, these curves have been 
derived using an assumed sequence of local hydrologic conditions that is based on the 
sequence of rainfall and streamflow volumes that were measured during the past several 
decades. In the future, the year-to-year volumes and trends in rainfall and streamflow could 
vary from those observed in the past. Consequently, actual future trends in rainfall and 
streamflow might differ from those presented in this simulation on a short-term basis. 
However, over a period of several years or decades, the model-simulated recharge values 
and basin responses are more likely to reflect actual long-term average basin conditions 
under this operating plan.  

The modeling simulation described in this report meets the intended objectives of quantify-
ing possible basin responses to the operating plan, in terms of temporal variations that 
could occur in groundwater levels, groundwater storage, and Santa Clara River stream-
flows; and using the quantified responses to evaluate the sustainability of the operating plan 
with respect to potential trends in groundwater levels and Santa Clara River flows. The 
principal conclusions about the groundwater operating plan that have been drawn from the 
historical analyses and modeling simulations presented in this report are discussed in 
Section 5. 
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Deep Percolation of Precipitation

Stream Leakage to Groundwater

Subsurface Inflow from Acton Basin

Castaic Dam Underflow

Deep Percolation of Applied Water FIGURE 4-8
SIMULATED ANNUAL 
GROUNDWATER INFLOWS
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA

Local Dry Years
SWP Drought Years

The deep percolation of applied water is calculatedfor full build-out
conditions within the Regional Model boundary, as shown on
Figure 3-7 and discussed in Section 3.5.

Note:

178973-415.xls/Fig4-8





FIGURE 4-9
SIMULATED ANNUAL 
GROUNDWATER OUTFLOWS
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA

178973-387.GRF SWP DROUGHT YEARS
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FIGURE 4-10 (PAGE 1 OF 2)
ANNUAL AND CUMULATIVE CHANGE 
IN SIMULATED GROUNDWATER STORAGE 
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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FIGURE 4-10 (PAGE 2 OF 2)
ANNUAL AND CUMULATIVE CHANGE 
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FIGURE 4-11
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SECTION 5 

Conclusions

This section discusses the principal findings from the analyses of historical data and 
numerical modeling results and the implications of these findings for both groundwater  
management and water supply in the Santa Clarita Valley. 

5.1 Principal Findings 
The primary objective of the groundwater basin yield evaluation was to use the Regional 
Model to examine the groundwater operating plan under a range of potential hydrologic 
conditions to determine whether the groundwater resources in the valley could be expected 
to respond to such operations in a sustainable fashion.  For the purposes of this evaluation, 
as in other settings, sustainability is defined in terms of renewability (recharge) of 
groundwater as reflected by the following indicators:  

1. Lack of chronic, or sustained, depletion of groundwater storage, as indicated by 
projected groundwater levels, over a reasonable range of wet, normal, and dry 
hydrologic conditions  

2. Maintenance of surface water flows in the western portion of the basin (which are 
partially maintained by groundwater discharge) and surface water outflow to 
downstream basins over the same range of hydrologic conditions  

Regarding maintenance of surface water flows, although the development and use of 
groundwater in a sustainable manner necessitates the inducement of recharge from surface 
water, sustainability, in this case, does not rely on inducing groundwater recharge by 
eliminating surface water flows. Rather, it retains and, as supported by increased 
supplemental water importation, generally increases surface water outflow. Regarding both 
indicators of sustainability, the range of analyzed hydrologic conditions is a long-term 
period that includes anticipated occurrences of the types of years and groups of year types 
that have historically occurred in the basin. 

The primary conclusion from the modeling analysis is that the current operating plan for the 
groundwater basin in the Santa Clarita Valley will not cause detrimental short- or long-term 
effects to the groundwater and surface water resources in the valley and is, therefore, 
sustainable. The modeling analysis, along with the historical data described in this report, 
result in the following specific conclusions regarding the sustainability of the operating 
plan:

1. The groundwater basin has historically been, and continues to be, in good operating 
condition and not in overdraft conditions, as indicated by historical data.  

2. The operating plan is sustainable over varying hydrologic conditions, because it is 
feasible to intermittently exceed a long-term average yield for 1 or more years without 
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creating long-term adverse impacts to the groundwater system and the Santa Clara 
River. 

3. Yields from the Alluvial Aquifer and the Saugus Formation during wet and dry years 
can be used for long-term water supply planning purposes. In particular, although 
increased pumping from the Saugus Formation during years of reduced SWP deliveries 
can be expected to cause short-term declines in groundwater levels during such 
pumping, it is not projected to cause permanent declines in groundwater discharges or 
streamflow. Additionally, Saugus groundwater levels will rapidly recover to pre-
drought conditions. 

4. The strategy around which the plan was designed (maximizing the use of Alluvial 
Aquifer and imported water during years of normal or above-normal availability of 
these supplies, while limiting the use of the Saugus Formation during these periods, 
then temporarily increasing Saugus pumping during years when SWP supplies are 
significantly reduced because of drought conditions) is viable on a long-term basis. 

5. The historical observations of basin conditions and the model simulations together 
support the historical and ongoing confidence that groundwater can continue to be a 
sustainable source of water supply under the current groundwater operating plan 
described in the Amended 2000 UWMP (Black & Veatch, 2000; CLWA et al., 2005), the 
Groundwater Management Plan (CLWA, 2003), and the annual water reports 
(LSCE, 2005a). 

In summary, the groundwater basin can be expected to respond to the operating plan in a 
manner similar to what has been experienced over approximately the last 50 years: use of 
water from groundwater storage during drier periods, mostly reflected by small to large 
fluctuations in Alluvial Aquifer groundwater levels from the middle to the eastern part of 
the basin, followed by full to near-full recovery in wet years or periods of years.  A notable 
difference from historically experienced conditions is in the Saugus Formation. Greater 
Saugus pumping during periods of significantly reduced imported water supplies is 
projected to cause larger fluctuations in groundwater levels during such pumping, with full 
to near-full recovery of Saugus water levels in subsequent years, when the availability of 
imported water supplies returns to normal. 

5.2 Groundwater Management and Water Supply Implications 
The primary focus of the MOU and a key focus of the Groundwater Management Plan is 
basin yield; specifically, whether a groundwater operating yield could be developed 
whereby some defined amount of groundwater could be pumped on a sustainable basis.  
The evaluation described in this report addresses that question.  The MOU did not envision 
impacts from groundwater contamination such as have recently impacted a number of 
municipal water supply wells.  Fortunately, the Regional Model could be used, and has 
been used, to also examine the effectiveness of the operating plan in containing 
groundwater contaminants while concurrently pumping (with appropriate treatment at 
contaminated wells) for municipal water supply (CH2M HILL, 2004b).  Thus, in addition to 
the water supply and groundwater management findings derived from the original intent of 
the MOU, as discussed below, an additional significant finding derived from the 
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development and application of the model is that groundwater supply and the control of 
groundwater contamination migration can be concurrently accomplished without having to 
modify or, more importantly, compromise the operating yield of the basin. 

In addition to the preceding contamination-related findings, there are other findings that 
directly relate to the original intent of the MOU and can be classified as findings related to 
the yield of the basin and/or the long-term water supply in the valley.  First, the long-term 
yield of the basin can be considered, for the present, to be equivalent to the operating plan 
for the basin, based on the simulated projections of groundwater levels, storage, and stream 
flows.  In other words, with the existing and planned distribution of wells and pumping 
capacities in the operating plan, the basin can be expected to sustainably yield the annual 
volumes of groundwater in the operating plan for ongoing municipal and agricultural water 
supply.  Additionally, other pumpers in the basin, such as small private well owners, can 
expect to experience Alluvial Aquifer groundwater conditions generally similar to what 
they have experienced in the past.  This expression of basin yield, based on the existing and 
planned distribution of wells and pumping capacities, should not be considered or 
interpreted as a limit to the yield of the basin.  It is possible that some alternate 
configurations of well locations and pumping capacities, potentially complemented by other 
management actions (e.g., artificial recharge activities), could increase the yield of the basin 
in the future.  The Regional Model, developed for analysis of the current operating plan, can 
be used to examine potential changes in the operating plan and associated changes in basin 
yield if that is ever desirable.  For the present, however, the main finding of the current 
groundwater operating plan is that basin conditions can be expected to generally repeat 
what has been experienced over the last several decades, with some increase in Saugus 
groundwater level fluctuations if dry-year increases in pumping are actually needed as 
planned, all resulting in no long-term depletion of groundwater. 

From a water supply perspective, the main finding of the operational yield analysis is that it 
supports the groundwater component of overall water supply for the Santa Clarita Valley as 
described in the 2000 UWMP, and as expected to be carried forward in the 2005 UWMP. 

As discussed in Section 5.1, the Saugus Formation has not been historically pumped at the 
dry-year rates described in the operating plan. Consistent with the ongoing water resource 
management, data collection, data management, data evaluation, and reporting activities 
that have been ongoing in the basin for the past several years, the Purveyors will closely 
monitor the effects of the greater-than-historical Saugus Formation pumping when it occurs. 
Depending on the findings from monitoring activities during the first period of increased 
Saugus pumping, the conjunctive use program that currently relies on SWP deliveries could 
potentially expand to include artificial recharge activities to enhance Saugus water level 
recovery after periods of increased Saugus pumping. 

In conclusion, through the UWMP, the MOU, the Groundwater Management Plan, and 
other related water resource management activities, the Purveyors have developed an 
ongoing process for groundwater resource management in the Santa Clarita Valley that 
results in a sustainable operating plan for the local groundwater basin. As discussed in the 
annual water reports (including LSCE, 2005a), the ongoing process of groundwater 
management relies not only on the historical evaluations and numerical modeling analyses, 
but also on other program elements identified in the MOU—data gathering, database 
maintenance, and annual reporting—as well as other activities, such as implementing 



SECTION 5 CONCLUSIONS 

5-4   RDD/051860005 (CAH3130.DOC) 

conservation measures, increasing the use of recycled water, planning for water reliability, 
updating the UWMP on a regular schedule, and administering the Groundwater 
Management Plan. The development and implementation of the UWMP, the MOU, and the 
Groundwater Management Plan have resulted in a significantly improved understanding of 
the local water resources, and, in particular, have demonstrated that the current ground-
water operating plan results in a reliable, long-term component of water supply for the 
valley. Ongoing monitoring and interpretation of actual groundwater conditions, as 
discussed in the MOU and the Groundwater Management Plan, will allow (1) continued 
assessment of basin responses to future pumping; (2) verification that, as public and private 
development increase with time, both within and adjacent to the basin, the groundwater 
basin responds in the same general manner as described herein; and (3) identification of 
whether adjustments to the operating plan might be warranted to achieve its primary 
objective of a sustainable groundwater resource. 
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APPENDIX B 

Description of the Santa Clarita Valley Regional 
Groundwater Flow Model 

B.1 Introduction
The Santa Clarita Valley Regional Groundwater Flow Model (hereafter referred to as the 
Regional Model) is a three-dimensional, numerical model of groundwater flow that covers 
the entire area underlain by the Saugus Formation, plus the portions of the Alluvial Aquifer 
that lie beyond the limits of the Saugus Formation. A Surface Water Routing Model (SWRM) 
was also developed specifically for this basin as a pre- and post-processor for the 
Regional Model.  

The approach to developing the Regional Model included the following steps: 

1. Compiling information on the geology and hydrogeology of the valley and developing a 
conceptual understanding of the groundwater flow system 

2. Creating a variety of data sets to conduct steady-state and transient calibrations 

3. Constructing the Regional Model using the MicroFEM  finite-element groundwater 
flow code (Hemker and de Boer, 2003), and also using the available database and 
geographic information system (GIS) information for the Santa Clarita Valley 

4. Calibrating the Regional Model 

5. Performing sensitivity tests on the Regional Model 

This appendix provides an overview of the Regional Model’s construction and calibration. 
The construction and calibration of the Regional Model and the SWRM are described in 
detail in the Regional Groundwater Flow Model for the Santa Clarita Valley, Santa Clarita, 
California (CH2M HILL, 2004a). 

B.2 Model Construction 
B.2.1 Software 
The Regional Model was constructed using the three-dimensional, finite-element ground-
water modeling software MicroFEM  (Hemker and de Boer, 2003). MicroFEM  operates in 
a Windows  environment and can be used to solve groundwater flow problems for 
unconfined, semi-confined, or confined aquifer systems. This software simulates steady-
state or transient flow conditions in up to a 20-layer aquifer system; the finite-element mesh 
may contain as many as 50,000 nodes in each model layer. The software contains several 
different methods for simulating groundwater/ surface water interactions. MicroFEM  is 
based on software developed in the Netherlands during the 1980s for use in evaluating the 
effects of groundwater pumping in areas with complicated meandering rivers. Further 
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details regarding this software’s design, capabilities, and functionality can be found on the 
Internet at www.microfem.com and in two reviews of the software by Diodato (1997, 2000). 

B.2.2 Model Grid 
The Regional Model is based on a finite-element mesh consisting of 7 layers, with 
17,103 nodes and 32,496 elements in each layer. The nodes are spaced 500 feet apart in the 
majority of the modeled area. However, a finer node spacing (150 feet) was used along the 
Santa Clara River and its tributaries to allow a more exact simulation of surface water/
groundwater exchanges. Additionally, specific nodes were placed within this regional grid 
at the locations of production and monitoring wells. 

B.2.3 Layering  
The upper model layer simulates the Alluvial Aquifer, or the upper portion of the Saugus 
Formation wherever the Alluvial Aquifer is not present. The six underlying layers simulate 
the underlying freshwater Saugus Formation and the Sunshine Ranch Member. The 
northern and southern edges of the model domain are defined by the geologic contacts 
mapped by Richard C. Slade and Associates, LLC (2002), formerly known as Richard C. 
Slade, Consulting Groundwater Geologist (both hereafter referred to as RCS), for the 
Alluvial Aquifer and the Saugus Formation. 

The saturated thickness of the Alluvial Aquifer was defined from the average base elevation 
of the aquifer and the water level elevations measured during the fall of 1985 and the spring 
of 2000, as described by RCS (1986 and 2002). Along the Santa Clara River, the typical 
saturated thickness of the Alluvial Aquifer is as much as 130 feet in the western (down-
gradient) portion of the basin and between 80 and 90 feet in the eastern (upgradient) portion 
of the basin, though it can be notably less in this area during droughts. Saturated thick-
nesses can be less than 60 feet in some tributary canyons, particularly along the South Fork 
Santa Clara River, where all production wells are constructed in the Saugus Formation, 
rather than the alluvium (RCS, 2002). 

The Saugus Formation is generally a bowl-shaped structure that thins at its margins and has 
its greatest thickness (about 5,500 feet) in the center of the basin. The upper, freshwater-
bearing portion of the Saugus Formation was simulated using 500-foot-thick model layers to 
depths as great as 2,500 feet in the center of the basin (RCS, 1988 and 2002). The deepest 
active model layer at any given location represented the Sunshine Ranch Member of the 
Saugus Formation, which is of marine origin and is, therefore, more saline and thought to 
have lower water-bearing potential than the overlying Saugus Formation deposits that are 
terrestrial in origin.  

B.2.4 Boundary Conditions  
The following boundary conditions were used in the Regional Model: 

1. Specified flux for precipitation within the model grid. Deep percolation of 
precipitation was simulated using the precipitation top-system package contained in 
MicroFEM .

2. Specified flux for irrigation. Deep percolation of agricultural irrigation and urban 
irrigation in developed areas was simulated using the precipitation top-system package 
contained in MicroFEM .
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3. Specified flux and head-dependent flux along ephemeral streams. With respect to 
groundwater discharges to streams, the Santa Clara River was modeled as an 
ephemeral, predominantly losing stream at and upstream of the mouth of San 
Francisquito Canyon, and as a perennial, predominantly gaining stream downstream of 
San Francisquito Canyon. The tributaries to the Santa Clara River were modeled as 
ephemeral streams, using the precipitation top-system package to specify stream 
leakage to groundwater. For these tributaries and the ephemeral reach of the Santa Clara 
River, groundwater recharge rates were estimated from precipitation records, stream-
flow records, watershed maps, topographic maps, and aerial photography using the 
SWRM, which was developed specifically to calculate time-varying recharge at each 
stream node from these data. Aerial photos and historical observations indicated that 
under high water table conditions, groundwater can locally discharge into Castaic Creek 
and the ephemeral reach of the Santa Clara River wherever Alluvial groundwater levels 
rise above the riverbed elevation. Consequently, the drain package in MicroFEM  was 
used in these streams to allow for drainage of any groundwater that was calculated by 
MicroFEM  to be above the riverbed elevation in any given river node at any given 
time step.

4. Specified flux and head-dependent flux along perennial Santa Clara River. The 
perennial reach of the Santa Clara River was modeled using the wadi top-system 
package contained in MicroFEM . The wadi package allows groundwater to discharge 
to the river whenever groundwater elevations are higher than the specified river stage. 
When groundwater levels are below the river stage, the river recharges the Alluvial 
Aquifer. The rate of recharge is proportional to the difference between the river stage 
elevation and the model-calculated groundwater elevation. However, after the 
groundwater elevation drops below the streambed sediments, the rate of leakage from 
the stream is constant (i.e., does not vary as the groundwater elevation fluctuates). For 
the Regional Model, each node along the perennial reach of the Santa Clara River was 
assigned a river stage 1 foot higher than the mapped bed elevation of the river. The 
riverbed permeability, or conductance, which helps control the model-calculated 
groundwater/surface water exchange rates, was adjusted during model calibration by 
calibrating to streamflow data collected at the County Line gage. 

5. Specified flux for pumping. Pumping rates and locations for wells completed in the 
Alluvial Aquifer and the Saugus Formation were directly imported into the Regional 
Model from the Upper Santa Clara River Groundwater Basin database. For model 
calibration, pumping rates were assigned from water use records maintained by the 
Upper Basin Water Purveyors; estimates of monthly water demand for urban water use 
and agricultural water use; and well construction records, which were needed to 
determine which model layers at each individual well should be assigned pumping 

6. Specified flux at upgradient Alluvial Aquifer boundaries. Where there is Alluvial 
groundwater flow into the study area from beneath Castaic Dam, the magnitude of the 
specified flux was adjusted during the model calibration process using groundwater 
elevations and gradients published by RCS (1986 and 2002).  

7. Specified groundwater elevation in the Alluvial Aquifer at the county line. The 
groundwater elevation (805 feet) was obtained from water level contour maps for the 
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Alluvial Aquifer prepared by RCS (1986, 2002). (See Figure 2-7 in the main text for 
groundwater elevation contours during Spring 2000, as mapped by RCS [2002].) 

8. Specified groundwater elevation in the Alluvial Aquifer at the Lang gage. The 
groundwater elevation (1,746 feet) was derived from topographic maps of the elevation 
of the Santa Clara River bed. As discussed in CH2M HILL in Final Report: Analysis of 
Perchlorate Containment in Groundwater Near the Whittaker-Bermite Property (2004b), the 
boundary condition at this location was converted to a constant-head boundary shortly 
after completion of the model development report. This change was made based on 
results from field reconnaissance that was performed in April and May of 2004, when 
the Santa Clara River was dry at the Lang gage. At that time, groundwater was locally 
discharging from the bed of the Santa Clara River in isolated locations where the 
riverbed intersects the water table, then seeping back into the riverbed nearby. 
Significant phreatophyte growth was also present along the riverbed in this same area 
(just downstream of the Lang gage). Additionally, water was present and actively 
flowing in the river east (upstream) of the Santa Clarita Valley (in the area between the 
Santa Clarita Valley and the upstream Acton Basin). Based on these observations, a 
specified groundwater elevation of 1,746 feet was established in the Alluvial Aquifer at 
the eastern boundary of the Regional Model to simulate subsurface flow beneath the 
channel of the Santa Clara River at the Lang gage. This specified elevation was held 
constant throughout the simulation period. 

9. Head-dependent flux for evapotranspiration (ET). ET from the water table by riparian 
vegetation was simulated using the evaporation top-system package contained in 
MicroFEM . This package requires specification of the maximum rooting depth for the 
riparian vegetation, the maximum potential ET rate, and the ground surface elevation.  

10. No-flow boundaries. In general, the outermost line of nodes that form the model 
boundary and the bottom of the model are no-flow boundaries. The exceptions are the 
western model boundary (specified head) and the specified-flux nodes representing 
underflow into the Alluvial Aquifer from beneath Castaic Dam. Also, all nodes on the 
model boundary are assigned specified fluxes due to precipitation and, in some cases, 
ephemeral streamflow. 

B.2.5 Aquifer Parameters 
The selection of the aquifer parameter values (horizontal and vertical hydraulic conduc-
tivity, storage coefficients, streambed conductance, and ET parameters) is described in detail 
in Sections 4 and 5 of the Regional Model development report (CH2M HILL, 2004a). Initial 
estimates of, and ranges of values for, these parameters were defined during initial model 
development and adjusted on an as-needed basis, and within certain limits, during model 
calibration. Additionally, the calibration process adjusted the coefficients for an empirical 
power-function equation (Turner, 1986) that was used in the SWRM to define the 
relationship between precipitation, stormwater flow, and the amount of stormwater flow 
available for potential infiltration to groundwater. 
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B.3 Model Calibration 
B.3.1 Calibration Process 
Calibration of the Regional Model involved matching both steady-state and transient 
conditions in the Alluvial Aquifer and the Saugus Formation. The steady-state calibration 
was performed for calendar years 1980 through 1985, and the transient calibration was 
performed for calendar years 1980 through 1999. The goals of the initial calibration process 
were generally to match groundwater flow directions, groundwater gradients, and 
groundwater elevations that were measured throughout the 20-year simulation period at 
wells across the valley. An additional calibration goal was to match the patterns of total flow 
in the Santa Clara River and estimated groundwater discharge rates to the river. The 
Alluvial Aquifer and the Saugus Formation were each subdivided into zones to facilitate 
parameter selection and model calibration. Model variables were adjusted in a manner that 
sought to honor independent estimates of parameter values while resulting in the best 
possible calibration. 

B.3.2 Calibration Quality 
The Regional Model meets most of the qualitative and quantitative goals that were estab-
lished for the calibration process. For the steady-state model, statistical goals for the head 
residuals, which are equal to the modeled minus measured groundwater elevations, were 
easily met for the Alluvial Aquifer and adequately met for the Saugus Formation. For the 
transient model, trends in groundwater elevations were generally well matched, and 
groundwater discharges to the river were simulated well for both the steady-state and 
transient models. However, during the middle and late 1990s, the model tended to simulate 
too much decline in Alluvial Aquifer groundwater elevations in the eastern-most portion of 
the valley. This is the area where local droughts have the greatest effect on the Upper Basin 
Water Purveyors’ ability to pump groundwater, so this deviation is acceptable because 
predictive simulations of various groundwater pumping strategies will not overestimate the 
degree to which groundwater can be pumped from the Alluvial Aquifer in this area during 
periods of below-normal rainfall.  

The groundwater budget for the 20-year transient calibration period showed that recharge 
from precipitation and streamflows varied considerably from year to year, ranging from 
less than 15,000 acre-feet per year (AF/yr) in the driest years to as much as 270,000 AF/yr 
in the wettest years. In contrast, total groundwater discharges were less variable, ranging 
from approximately 61,000 AF/yr at the end of the late 1980s/early 1990s drought to 
116,000 AF/yr during 1998. This variability in groundwater discharge did not follow the 
year-to-year pumping patterns, but instead was caused by year-to-year fluctuations in ET 
and groundwater discharges to the river. These fluctuations, in turn, correlated well with 
groundwater recharge patterns. During the 20-year transient calibration period, changes in 
the volume of groundwater stored in the combined Alluvial-Saugus aquifer system varied 
primarily according to year-to-year variations in regional rainfall. No long-term decline in 
groundwater storage was observed in the field or simulated by the Regional Model during 
the calibration period. 
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B.3.3 Calibration Update 
In a recent technical memorandum (CH2M HILL, 2005), the calibration of the Regional 
Model was extended an additional 62 months (from January 2000 through February 2005) to 
update and test the model’s calibration against an independent data set consisting of 
recently observed hydrologic and pumping conditions in the basin. Examination of 
groundwater elevation hydrographs for the Alluvial Aquifer and the Saugus Formation 
indicated that the model showed a similar overall ability to simulate conditions during the 
recent 5-year period, as was the case for the preceding 20-year period to which the model 
was originally calibrated. 

B.4 Model Sensitivity 
Sensitivity analyses were performed to evaluate whether further changes in the values of 
key model parameters would improve the calibration quality of the Regional Model. 
Variables that were tested were the hydraulic properties (horizontal and vertical hydraulic 
conductivities and storage coefficients) for the Alluvial Aquifer and the Saugus Formation, 
the riverbed leakage terms for the Santa Clara River and Castaic Creek, and the ET 
parameters. The sensitivity analysis indicated that the Regional Model is calibrated well and 
that it is sensitive to the choices of horizontal hydraulic conductivity in both aquifers and 
the vertical hydraulic conductivity values in the Saugus Formation. The model is also 
sensitive to the surface water parameters, specifically the choice of empirical coefficients 
used by the Turner (1986) equation to estimate stormwater flows from rainfall data and the 
riverbed leakage terms in both the eastern (groundwater recharge) and western 
(groundwater discharge) portions of the basin. The model is relatively insensitive to the 
choice of ET parameters. 

B.5 Model Applicability 
The process of developing the conceptual model of the local groundwater basin, developing 
a detailed numerical model, calibrating the model to a 20-year period of groundwater 
elevation and streamflow data, and independently testing the calibration against a recent set 
of basin conditions has resulted in a groundwater flow model that is suitable for its 
intended applications, which are evaluating groundwater management strategies, ground-
water sustainability, artificial recharge options, and restoration of contaminated water 
supplies. The primary design and calibration attributes that make the Regional Model 
appropriate for its intended uses are as follows: 

1. Its ability to simulate historical trends in groundwater elevations and river flows during 
a 2-decade period that reflects increased urbanization, increased State Water Project 
water imports (from outside the valley), and associated changes in land use and 
water use 

2. Its ability to simulate trends in smaller geographic areas of interest within the valley (for 
example, near the Whittaker-Bermite property) 

3. Its use of an integrated model of the watershed to define the amount of rainfall and 
stormwater that is potentially available to recharge the groundwater system 
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 The water delivery reliability of the State 
Water Project (SWP) is at a crossroads. Future 
water deliveries to millions of Californians 
throughout the state will be affected by many 
factors, including two significant changes: Delta 
pumping restrictions and climate change. 
 This report provides a glimpse of our cur-
rent path if no action is taken to address these 
and other factors. The report also identifies 
many other factors that could be changed 
to positively affect our water future. 
 Estimating the delivery reliability of the SWP 
depends on many issues, including possible future 
regulatory standards in the Delta, population 
growth, water conservation and recycling efforts, 
and water transfers. The impact of climate change 
on hydrology, consumptive use of water, fisher-
ies and sea level rise must also be considered. This 
report evaluates the impacts of potential changes in 
hydrology of climate change. These other factors, 
also need to be considered: the stability of Delta le-
vees, and therefore, SWP water deliveries, are threat-
ened by earthquakes, land subsidence and floods. 
 On the positive side, there are significant 
and promising processes under way that could 
take us to a much more reliable and sustainable 
Delta water conveyance system for the SWP. 
 In this report, a possible future for these fac-
tors is presented. However, to the extent that 
these factors can be and are changed by ac-
tions over the next few years, this estimate of 
water delivery reliability will also change. 

 In spring 2007, the state saw the first voluntary 
shutdown of the SWP pumps in the Delta to protect 
fish. Delta smelt and some other pelagic (open water) 
fishes have been in decline since the early 2000s for 
reasons that likely include the presence of invasive 
species, which have altered the basic food web in the 
Delta, and the impacts of toxics and water project 
operations. In 2007, water project operations chang-
es in the Delta costing over 500,000 acre-feet were 
taken to help protect the endangered Delta smelt 
with the use of the Environmental Water Account. 
Unfortunately, these actions did not result in an 
increase in the abundance of Delta smelt in the fall 
of 2007 suggesting that more than just water project 
operational changes in the Delta are needed to in-
crease Delta smelt abundance. In addition, another 
pelagic fish, the long-fin smelt, is now also being 
considered for listing under the State Endangered 
Species Act. Clearly, a more comprehensive approach 
to address the decline in pelagic fish is needed.
 In December 2007, a federal court imposed 
interim rules that will significantly restrict the 
operations of both the SWP and the Central 
Valley Project while a new federal biological 
opinion for Delta smelt is written in 2008.
 During 2007, new Delta planning efforts 
— including Delta Vision established by Gov. 
Arnold Schwarzenegger and the Bay-Delta 
Conservation Planning process — have reached 
important conclusions about the need to change 
the way water is conveyed across or around 
the Delta to better protect fish and provide a 

Foreword
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sustainable and reliable water supply for the 
state. Those efforts will continue into 2008. 
 This report on water delivery reliability of 
the SWP represents the current state of water 
affairs and future delivery scenarios if no ac-
tion is taken. It shows a continued eroding of 
SWP water delivery reliability under the current 
method of moving water through the Delta and 
assumed near-term effects of climate change. 
 The estimates for current deliveries show that, 
when compared to the estimates in the 2005 
State Water Project Delivery Reliability Report, 
total annual SWP deliveries decrease in 93 per-
cent of the years based on the historical data 

used in the analysis. Water deliveries estimated 
for 20 years into the future are also presented 
as a range of values to capture the variability in 
the results of the climate change studies. 
 When compared to the future estimates in 
the 2005 report, total annual deliveries for 2027 
show even greater decreases in most of years if 
no action is taken to address the factors causing 
this decrease in water delivery reliability. That 
is why DWR is, and will continue to be, at the 
forefront of efforts to improve conditions in the 
Delta that will protect the ecosystem and water 
supply reliability for 25 million Californians.

Lester A. Snow
Director
California Department of Water Resources
December 2007
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Introduction

 The State Water Project (SWP) is primarily a 
water storage and delivery system intended to help 
close the gap in California between when and where 
precipitation primarily falls and when and where 
most water demands occur. Water from the SWP 
is a critical component of water supply for the 29 
state water contractors, who may also receive water 
from other sources. While each of the water supply 
contracts defines the maximum amount of water to 
be delivered annually, the amount of water actually 
delivered may be less due to such factors as variable 
precipitation and runoff, physical and institutional 
limits on storage and conveyance, and contractors’ 
variable water demands. For communities receiving 
SWP water, the reliability of SWP water deliveries 
is a key factor for local planners and government of-
ficials estimating their own water supply reliability.
 Since the 2005 SWP Delivery Reliability Report, 
DWR has updated its estimate of current (2007) 
and future (2027) SWP delivery reliability and has 
expanded the conditions under which reliability is 
quantified. The additional conditions are changes 
in hydrology due to potential climate change and 
restrictions on SWP and CVP pumping in ac-
cordance with the interim operation rules imposed 
by the December 2007 federal court order. 
 This report first briefly describes the SWP and 
the Sacramento-San Joaquin Delta (Delta), the hub 
of water deliveries in California. Next, it discusses 
the general topic of water delivery reliability and 
how DWR calculates delivery reliability for the 
SWP. Then it summarizes key planning activities 

that may affect future SWP delivery reliability. 
These activities are Delta Vision, the Bay Delta 
Conservation Plan, the Delta Risk Management 
Strategy, and the CALFED Ecosystem Restora-
tion Program Conservation Strategy. The report 
presents three areas of significant uncertainty 
to SWP delivery reliability: the recent and sig-
nificant decline in pelagic organisms in the Delta 
(open-water fish such as delta smelt and striped 
bass), climate change and sea level rise, and the 
vulnerability of Delta levees’ to failure. Next, the 
report discusses the general approach to simulating 
SWP operations by CALSIM II for this report. 
 The report presents results of CALSIM II studies 
that assume future climate change scenarios and 
SWP operations under high and low flow restric-
tions in the Delta. The assumed flow restrictions 
are  designed to estimate the operation restric-
tions to be put in place by the federal court to 
protect delta smelt for water year 2008 and until 
replaced by new federal biological opinions. 
 Finally, the report provides guidance on 
how to apply the delivery estimates to water 
management plans. Presented in appendixes 
are detailed CALSIM II simulation assump-
tions and results and recent SWP deliveries. 
 This report does not include analyses of how 
specific water agencies should integrate SWP wa-
ter supply into their water supply equation. This 
topic requires extensive information about local 
facilities, local water resources, and local water 
use, which is beyond the scope of this report. 
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Moreover, such an analysis would require deci-
sions about water supply and use that tradition-
ally have been made locally. DWR believes that 
local officials should continue to fill this role. 

Background
Purpose
 This report on SWP delivery reliability is intended 
to help local agencies, cities, and counties that 
use SWP water while planning integrated water 
resources management to develop adequate and af-
fordable water supplies for their communities. These 
activities are usually conducted in the course of pre-
paring a water management plan such as the Urban 
Water Management Plans required by Water Code 
Section 10610. The information in this report can 
be used by local agencies in preparing or amending 
their water management plans and identifying the 
new facilities or programs that may be necessary 
to meet future water demands. Local agencies and 
governments will also find in this report useful in-
formation for conducting analyses mandated by laws 
requiring water retailers to demonstrate whether 
their water supplies are sufficient for certain pro-
posed subdivisions and development projects subject 
to the California Environmental Quality Act. 
 This report can be used with published guidelines 
that explain how to integrate SWP supply informa-
tion with supply information from other sources to 
develop an overall reliability assessment of each con-
tractor’s total water portfolio. DWR has published 
two documents addressing this topic. Guidebook for 
Implementation of Senate Bill 610 and Senate Bill 
221 of 2001 (October 2003) includes suggestions on 
how local water suppliers can integrate supplies from 
various sources, such as the SWP, into their analy-
ses. Another document is Guidebook to Assist Water 
Suppliers in the Preparation of a 2005 Urban Water 
Management Plan (January 2005). Both documents 
can be found on DWR’s Office of Water Use Effi-
ciency home page at http://www.owue.water.ca.gov.

Reporting Requirements
 As a result of a court-approved settlement agree-
ment executed by the Planning and Conservation 
League, DWR, state water contractors and other 
entities in the wake of the 3rd Circuit Court of Ap-
peal’s ruling in the “Monterey Amendments” case in 
2000, DWR has a legal duty to prepare State Water 
Project delivery reliability reports every two years. In 
that agreement, DWR committed to the following:

 Commencing in 2003, and every two years 
thereafter, the Department of Water Resources 
(DWR) shall prepare and deliver to all State 
Water Project (SWP) contractors, all city and 
county planning departments, and all regional 
and metropolitan planning departments within 
the project service area a report which accurately 
sets forth, under a range of hydrologic conditions, 
the then existing overall delivery capability of the 
project facilities and the allocation of that capacity 
to each contractor. The range of hydrologic 
conditions shall include the historic extended 
dry cycle and long-term average. The biennial 
report shall also disclose, for each of the ten 
years immediately preceding the report, the total 
amount of project water delivered and the amount 
of project water delivered to each contractor. The 
information presented in each report shall be 
presented in a manner readily understandable by 
the public. (Settlement Agreement Attachment B). 

Previous Reports
 The 2007 SWP Delivery Reliability Report is 
the third report of this type. The previous reports 
in 2003 and 2005 defined and calculated deliv-
ery reliability the same manner as in this report 
with output from DWR’s CALSIM II model. 
This report differs from those earlier reports be-
cause it includes estimates of reductions to SWP 
delivery reliability due to the pelagic organ-
ism decline (POD) and future climate changes. 
This report also discusses the risk of convey-
ance disruption due to Delta levee failure. 
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Context
The State Water Project
 The SWP is a water storage and delivery system 
of reservoirs, aqueducts, power plants, and pump-
ing plants that extends for more than 600 miles. 
Its main purpose is to divert and store surplus 
water during wet periods and distribute it to 
areas in Northern California, the San Francisco 
Bay area, the San Joaquin Valley, the Central 
Coast, and Southern California. It is also used 
for recreation and to control floods, generate 
power, protect fish and wildlife, and manage water 
quality in the Sacramento-San Joaquin Delta. 
 The keystone of the SWP is Lake Oroville, which 
conserves water from the Feather River watershed. It 
is the SWP’s largest storage facility with a capacity 
of about 3.5 million acre-feet. Releases from Lake 
Oroville flow down the Feather River into the Sac-
ramento River, which drains the northern portion 
of California’s Central Valley. The Sacramento River 
flows into the Sacramento-San Joaquin Delta, com-
prised of 738,000 acres of land interlaced with chan-
nels that receive runoff from about 40 percent of the 
state’s land area. The SWP and the federal Central 
Valley Project (CVP) rely on Delta channels as a 
conduit to move water from the Sacramento River 
inflow to the points of diversion in the south Delta. 
Thus, the Delta is actually part of the SWP convey-
ance system, making the Delta a key component 
in SWP deliveries. The significance of the Delta to 
SWP deliveries is described in more detail below.
 From the northern Delta, Barker Slough Pump-
ing Plant diverts water for delivery to Napa and 
Solano counties through the North Bay Aqueduct. 
Near Byron in the southern Delta, the SWP 
diverts water into Clifton Court Forebay for de-
livery south of the Delta. Banks pumping plant 
lifts water from Clifton Court Forebay into the 
California Aqueduct, which channels the water to 
Bethany Reservoir. The water delivered to Bethany 
Reservoir from Banks Pumping Plant is either 

delivered into the South Bay Aqueduct for use in 
the San Francisco Bay Area or continues down the 
California Aqueduct to O’Neil Forebay, Gianelli 
Pumping-Generating Plant, and San Luis Reservoir. 
 San Luis Reservoir is jointly operated by DWR 
and the Bureau of Reclamation and has a storage 
capacity of more than 2 million acre-feet (maf). 
DWR’s share of gross storage in the reservoir is 
about 1.062 maf. Generally, water is pumped into 
San Luis Reservoir during late fall through early 
spring, and is temporarily stored for release back 
to the California Aqueduct to meet summertime 
peaking demands for SWP and CVP contractors. 
 SWP water not stored in San Luis Reservoir and 
water eventually released from San Luis continues 
to flow south through the San Luis Canal, a por-
tion of the California Aqueduct jointly owned by 
DWR and the Bureau of Reclamation. As water 
flows through the San Joaquin Valley, deliver-
ies of CVP water are made through numerous 
turnouts to farmlands in the service areas of the 
CVP. Near Kettleman City, the Coastal Branch 
Aqueduct splits from the California Aqueduct 
for water delivery to agricultural areas to the 
west and municipal and industrial water users in 
San Luis Obispo and Santa Barbara counties. 
 The remaining water conveyed by the Califor-
nia Aqueduct travels farther in the San Joaquin 
Valley to agriculture users such as Kern County 
Water Agency before reaching Edmonston Pump-
ing Plant, which raises the water high enough 
to travel across the Tehachapi Mountains into 
Antelope Valley. In Antelope Valley, the Aqueduct 
divides into the East and West Branches. The East 
Branch carries water into Silverwood Lake and 
Lake Perris. Water in the West Branch flows to 
Quail Lake, Pyramid Lake, and Castaic Lake. 
 Twenty-nine state water contractors have signed 
long-term water supply contracts with DWR for 
4.173 million acre-feet (maf) per year. Signed in 
the 1960s, all contracts are in effect to at least 2035 
and are essentially uniform. Each contract contains 
a schedule of the maximum amount of water the 
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contractor can receive annually. This schedule is 
contained in SWP Table A. The annual amount was 
designed to increase each year, with most contrac-
tors reaching their maximum amount in 1990. In 
most cases, SWP water is an important component 
of local water supplies. Five contractors use SWP 
water primarily for agricultural purposes and the 
remaining 24 contractors use SWP water primarily 
for municipal purposes. All available water is al-
located annually in proportion to each contractor’s 
annual SWP Table A amount. Appendix C contains 
additional information about SWP Table A. 

The Sacramento-San Joaquin Delta
 The Sacramento-San Joaquin Delta is a network 
of natural and artificial channels and reclaimed 
islands at the confluence of the Sacramento and San 
Joaquin rivers. The Delta forms the eastern portion 
of the San Francisco estuary, receiving runoff from 
more than 40 percent of the state’s land area. It is 
a low-lying region where over the years sediment 
from the Sacramento, San Joaquin, Mokelumne, 
Cosumnes, and Calaveras rivers mingled with 
organic matter deposited by marsh plants. Cover-
ing 738,000 acres interlaced with hundreds of 
miles of waterways, much of the land is below sea 
level and relies on more than 1,100 miles of rather 
fragile levees for protection against flooding.
 Because the SWP and the CVP use Delta chan-
nels to convey water to the southern Delta for 
diversion, the Delta is the focal point for water 
distribution throughout the state. In fact, the Delta 
is one of the few estuaries in the world that is used 
as a major source of drinking water supply: about 
one-quarter of California’s drinking water comes 
from the Delta; two-thirds of Californians get some 
portion of their drinking water from the Delta. The 
Delta also provides a unique estuarine habitat for 
many resident and migratory fish and birds, some 
of which are listed as threatened or endangered. 
Most of the native fish either migrate through 
the Delta or move into it for spawning. Resident 
native fish are mainly present in areas strongly 
influenced by the Sacramento River inflows. 

 The CVP pumps at Jones Pumping Plant have 
a capacity of 4,600 cubic feet per second (cfs) and 
divert water directly from Old River. The CVP 
has contracts to divert 3.3 maf annually from 
the Delta for primarily agricultural use south 
of the Delta. The SWP pumps at Banks Pump-
ing Plant have a combined pumping capacity of 
10,300 cfs; however, diversions into the buffering 
Clifton Court Forebay are restricted to 13,870 
acre-feet (af) daily and 13,250 af per day over 
a three-day average. A rate of 13,250 af per day 
equates to an average pumping of 6,680 cfs.
 CVP and SWP reservoir releases and Delta ex-
ports are coordinated according to the Coordinated 
Operating Agreement (COA), which sets guidelines 
for the sharing of supply and responsibility for meet-
ing water quality standards in the Delta. Most of 
the water exported by the SWP depends on water 
rights derived from Lake Oroville storage; however, 
the SWP can also divert water considered in excess 
in the Delta. These excess conditions in the Delta 
usually result when there is sufficient inflow to meet 
all beneficial needs and the SWP is not required 
to make supporting releases from Lake Oroville. 
Diversions during excess Delta conditions are still 
governed by various determinations and rules. 
 In addition to the state and federal projects’ 
diversions, irrigation water for use in the Delta 
is taken from channels and sloughs through ap-
proximately 1,800 diversions which can total 
more than 5,000 cfs in July and August. 
 Delta water quality is primarily governed by 
the 1995 Water Quality Control Plan for the San 
Francisco Bay/Sacramento-San Joaquin Delta (1995 
Bay-Delta Plan). This plan established beneficial 
uses, associated water quality objectives, and an 
implementation program. The State Water Re-
sources Control Board (SWRCB) in Water Rights 
Decision 1641 assigned primary responsibility for 
meeting many of the Delta water quality objectives 
to the SWP and CVP. Key factors in determining 
water quality in the western Delta are the quality 
of important Delta inflows and the intrusion of 
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ocean-derived salts associated with daily tides. The 
extent of this intrusion is primarily determined by 
the magnitude of Delta inflows, export pumping 
rates, and operation of the Delta Cross Chan-
nel. Delta inflows are normally at least partially 
regulated by upstream reservoir operations. 
 The water flowing in Delta channels is con-
strained by an extensive levee system that protects 
Delta islands from flooding. This protection is 
critical because land subsidence in the Delta, 

primarily due to the consuming oxidation of aer-
ated peat soils, has placed most of the land in the 
Delta below sea level. In fact, the elevation of Delta 
islands can be more than 20 feet below sea level. 
The resulting difference between the elevations 
of Delta lands and the water surface in adjacent 
channels makes Delta levees vulnerable to fail-
ure. Land subsidence in the Delta is expected to 
continue, which will increase the vulnerability of 
levees to failure and subsequent island flooding.
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Water Delivery  
Reliability

 As mentioned in the Introduction, estimates 
of SWP delivery reliability are intended to help 
local SWP water users assess their water supply 
reliability, a key measure of a system’s ability to 
match water supplies with demand. Just how water 
delivery reliability is assessed is critical to whether 
it is a meaningful guide for such an analysis. This 
chapter presents DWR’s method for calculat-
ing SWP delivery reliability, the factors affecting 
SWP delivery reliability, and the limitations to 
estimating future water delivery reliability. 

Calculating SWP Delivery 
Reliability
 For this report, “water delivery reliability” is 
defined as the annual amount of water that can be 
expected to be delivered with a certain numeric fre-
quency. SWP delivery reliability is calculated using 
computer simulations based on 82 years of historical 
data. The annual amounts of SWP water deliveries 
are ranked from smallest to largest and a probability 
is calculated for each amount. These results are often 
displayed as a graph, commonly referred to as an ex-
ceedence plot. They can also be presented in a table.

Factors Affecting Water  
Delivery Reliability 
 The amount of the SWP water supply deliv-
ered to the state water contractors in a given year 
depends on the demand for the supply, amount 
of rainfall, snowpack, runoff, and water in stor-

age, pumping capacity from the Delta, and legal 
constraints on SWP operation. Expressed in 
more general terms, water delivery reliability de-
pends on three general factors: the availability of 
water at the source, the ability to convey water 
from the source to the desired point of delivery, 
and the magnitude of demand for the water. 

Availability of Source Water 
 The availability of water at the source depends on 
the amount of rain and snow and water use in the 
source areas. For the SWP, the size of the  
April 1 snowpack in the Feather River watershed 
and the storage in Lake Oroville are key components 
of the annual estimation of the SWP’s delivery 
capabilities from April through September.

Factors of Uncertainty       The inherent yearly 
variable location, timing, amount, and form of 
precipitation in California introduce some uncer-
tainty to the availability of future SWP source water 
and hence future SWP deliveries. The approach of 
analysis of SWP deliveries by simulating an 82-year 
sequence based on historical weather patterns re-
stricts the subsequent simulation to no more extreme 
droughts or severe storms than have historically 
occurred. However, the 82-year sequence of weather 
patterns does produce a wide range of hydrologic 
events with which to evaluate the ability of the SWP 
to deliver water. 
 The second source of uncertainty in source water 
is due to climate change. Current literature sug-
gests that global warming is likely to significantly 
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affect the hydrologic cycle, changing California’s 
precipitation pattern and amount from that 
shown by the record. In fact, there is evidence 
that some changes have already occurred, such 
as an earlier beginning of snowmelt in the Sierra, 
an increase in winter runoff as a fraction of the 
total runoff, and an increase in winter flooding 
frequency. More variability in rainfall, wetter at 
times and drier at other times, would place more 
stress on the reliability of existing flood manage-
ment and water supply systems, such as the SWP.

Treating Availability of Source Water Issues in 
CalSim II Studies       The State Water Project 
operation analyses contained in this report are based 
upon operation simulations under an extended 
record of historical precipitation and adjusted 
historical runoff. The 82-year record of 1922-2003 
runoff patterns in the studies simulating 2007 and 
2027 levels of development have been adjusted as 
needed to reflect the current and future levels of 
development in the source areas by analyzing land 
use patterns and projecting future land and water 
use. These series of data are then used to forecast the 
amount of water available to the SWP under Cur-
rent and Future (2027) conditions. 
 Potential changes in climate patterns are becom-
ing better defined and studies have been done on 
potential impacts to SWP deliveries due to associ-
ated changing hydrology. In a 2006 DWR report, 
Progress on Incorporating Climate Change into Man-
agement of California’s Water Resources, broad-brush 
estimates are made of the potential impact upon the 
SWP around the year 2050 if no additional convey-
ance facilities or upstream reservoirs are built. These 
climate change studies adjusted the 73-year histori-
cal record (1922-1994) of rainfall and runoff accord-
ing to four scenarios: weak temperature warming 
and weak precipitation increase in California under 
model PCM; modest warming and modest drying 
under model PCM; modest warming and modest 
drying under model GFDL v. 2.0; and weak tem-
perature warming and weak precipitation increase in 
California under model GFDL v. 2.0. These studies 

have been updated for this report by expanding 
the simulation period to 82 years (1922-2003).
 DWR has estimated potential deliveries at the 
2027 level. However, these estimates are based 
on the assumption that no changes will be made 
in either the way water is conveyance across the 
Delta or in the interim operating rules defined by 
the recent court order to protect delta smelt. These 
assumptions are not a prediction of the future 
but an assessment of the future if these factors do 
not change. In addition, these estimates must be 
viewed with caution given the uncertainty of the 
effects of climate change in the future and the 
simplifying assumptions required for the analyses.

Ability to Convey Source Water to the  
Desired Point of Delivery 
 The ability to convey source water to the de-
sired point of delivery refers to the availability 
of facilities to capture and convey water and any 
institutional limitations placed upon the facilities. 
Uncertainty in SWP deliveries may be in part due 
to uncertainty in the ability to convey water. For 
the SWP, this uncertainty centers on the Delta. 

Factors of Uncertainty       In general, SWP opera-
tions are closely regulated by Delta water quality 
standards established by the State Water Resources 
Control Board (SWRCB) and set forth in Water 
Rights Decision 1641. Even in the times SWP 
operations are left to the discretion of DWR, actions 
often require consultation with federal and state fish 
and wildlife agencies under its Endangered Species 
Act provisions. The evolving response to the con-
tinuing unexplained decline in many pelagic fish 
species since the early 2000’s, and the legal chal-
lenges to SWP operation and ongoing planning 
activities related to the Delta’s future are sources of 
uncertainty for SWP delivery reliability related to 
water conveyance. 
 On May 25, 2007, a federal judge found that 
the 2005 USFWS Biological Opinion for delta 
smelt was not consistent with the requirements of 
the Federal Endangered Species Act and must be 
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rewritten. On Aug. 31, 2007, the same judge estab-
lished interim operating rules to protect delta smelt 
until USFWS rewrites the biological opinion. The 
interim operating rules set in-Delta flow targets in 
Old and Middle rivers from late December through 
June that will restrict CVP and SWP pumping in 
2008 and until the delta smelt biological opinion 
is rewritten. In Chapter 4, this report discusses the 
process used to rewrite this biological opinion. 
 Another potential uncertainty for SWP water 
conveyance through the Delta is the risk of inter-
ruptions in SWP diversions from the Delta due to 
levee failure. SWP source water enters the Delta 
through the Sacramento River and is conveyed 
to Banks Pumping Plant via Delta channels lined 
with fragile levees. If a levee fails, depending on 
the location and the size of the adjacent island, the 
flow of water from nearby channels onto the af-
fected island can draw saline water from Suisun and 
San Pablo bays into the central Delta. In such an 
incident, SWP pumping at Banks Pumping Plant 
may have to be curtailed or ceased for a period to 
prevent drawing saline water into the south Delta. 
Additional releases from Lake Oroville may also 
be necessary to flush the Delta of the saline water. 
As discussed in Chapter 4, the likelihood of levee 
failures in the future is expected to increase.
 Finally, future sea level rise associated with 
climate change could increase the salinity in the 
Delta as higher ocean tides push saline water farther 
inland. If Delta water quality standards remain 
the same, SWP pumping could become more re-
stricted, at least under some hydrologic conditions. 

Treating SWP Conveyance Issues in CalSim II  
Simulations       The 2007 base study in this report 
assumes current facilities and institutional limita-
tions, which include Water Rights Decision 1641, 
export curtailments for the Vernalis Adaptive 
Management Plan (VAMP) as described in a 2004 
new Operating Criteria and Plan (OCAP) developed 
by DWR and U.S. Bureau of Reclamation for the 
SWP and Central Valley Project, and court-ordered 
in-Delta flow targets in Old and Middle rivers to 

protect delta smelt. This report examines two levels 
of Old River and Middle River flow targets. Chapter 
6 has a more detailed description of these assump-
tions. For comparison, the 2027 studies in this 
report assume the same institutional limitations as 
the 2007 simulations regarding Delta water quality 
requirements, fish protection, and Delta flows will 
be in place 20 years in the future; no facility im-
provements, expansions, or additions will be made 
to the SWP; and conveying water through the Sac-
ramento-San Joaquin Delta will not be significantly 
interrupted by levee failures. These assumptions are 
not a prediction of the future but an assessment of 
the future if these conditions are not changed. As 
discussed in Chapter 3, there are several processes 
under way to further the discussion on the need for 
changes in water conveyance around the Delta to 
address many of the issues. The 2027 studies also 
incorporate assumptions about climate change, but 
do not account for sea level rise or the expected ac-
companying increase in Delta salinity because the 
tools to evaluate this impact of climate change have 
not yet been completed. 
 Also not included in this report are CALSIM II 
studies that reflect risk of levee failure. The impact 
on SWP deliveries due to a single or multiple levee 
failure is highly dependent on where the levees fail 
and the Delta conditions at the time. As the Draft 
DRMS Phase 1 Summary Report indicates, the 
effect on SWP deliveries can range from relatively 
minor to catastrophic for a large earthquake with 
extensive levee failures, depending on whether the 
earthquake occurs under dry or wet Delta condi-
tions. However, the same report points out that if 
multiple Delta islands are left flooded with open-
ings to adjacent channels after a large-scale levee 
failure, the volume of water that would move into 
and out of the Delta over a tidal cycle could actu-
ally increase, resulting in higher salinities in the 
west Delta. If Delta water quality standards remain 
unchanged, releases from Lake Oroville would then 
most likely need to increase above current levels to 
enable the same level of SWP pumping. The DRMS 
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report also indicates that multiple levee failures 
and Delta island flooding due to flood flows may 
not significantly affect SWP deliveries due to the 
fresh water Delta-wide conditions that would ex-
ist at the time of flood flows. Chapter 4 addresses 
Delta levee vulnerability to failure in detail. 

Demand for System Water 
 Water demand in the delivery service area is af-
fected by such factors as the magnitude and types 
of water demands, the extent of water conservation 
measures, local weather patterns, and water costs. 
Supply from a water system may be sufficiently 
reliable at a low level of demand but become less 
reliable as the demand increases. In other cases, the 
reliability of a water supply system to meet a higher 
demand may be maintained at its past level because 
new facilities have been added or the operation of 
the system has been changed. In general, the higher 
and the more time-concentrated the water demands, 
the more need for storage and conveyance capacity 
to achieve the same delivery reliability. For example, 
if the demand occurs only three months in the sum-
mer, a water system with a sufficient annual supply 
but insufficient water storage may not be able to 
reliably meet the demand. If, however, the same 
total amount of demand is distributed over the year, 
the same system could more easily meet the demand 
because the need for water storage is reduced.
 Demand levels for the SWP water users in this 
report are derived from historical data and informa-
tion from the SWP contractors. Demand on the 
SWP is nearing the maximum contract amount (in 
other words, “Maximum SWP Table A amount”). 
Each SWP contract contains a SWP Table A, which 
states the maximum annual delivery amount over 
the period of the contract. These annual amounts 
usually increase over time. Most contractors’ SWP 
Table A amounts reached a maximum in 1990. The 
total of all contractors’ maximum SWP Table A 
amounts is 4.173 million acre-feet (maf) per year. 
SWP Table A is used to define each contractor’s 
portion of the available water supply that DWR 
will allocate and deliver to that contractor. The 

SWP Table A amounts in any particular contract 
are not guarantees of annual delivery amounts but 
are used to allocate individual contractors’ portion 
of the total delivery amount available. Estimates 
of each contractor’s amount of water delivered are 
determined by the factors described in this report. 
(See Appendix C for additional explanation and 
listing of the maximum SWP Table A amounts). 
 Of the 29 SWP contractors, Yuba City, Butte 
County, and the Plumas County Flood Control 
and Water Conservation District are north of the 
Delta. Their total maximum SWP Table A amounts 
is 0.040 maf. The total maximum SWP Table A 
amounts for the remaining 26 contractors, who all 
receive their supply from the Delta, is 4.133 maf. 
This report focuses on SWP deliveries from the 
Delta because the amount of water pumped from 
the Delta by SWP facilities is the most significant 
component of the total amount of SWP deliver-
ies. The results presented in this report in terms 
of estimated delivered water supplies as a percent 
of SWP Table A deliveries apply to contractors 
north of the Delta in the same manner as those 
contractors receiving supply from the Delta.

Factors of Uncertainty       Estimating future de-
mand for SWP water requires assumptions be made 
about population growth, water conservation, recy-
cling efforts, other sources of supply available to the 
SWP contractors, and climate change. The estimates 
also depend on the cost to the SWP contractor for 
each of the components of their integrated water 
management plan. These factors are considered by 
the SWP contractors in the estimates of their cur-
rent and future demands. 

Treating Water Demand Issues in CalSim II Simu-
lations       SWP Table A and Article 21 demands in 
the 2007 studies were assumed the same as those in 
the 2005 study from the 2005 SWP Delivery Reli-
ability Report. SWP Table A and Article 21 demands 
in the 2027 studies were assumed the same as those 
in the 2025 study from the 2005 SWP Delivery 
Reliability Report. The demand values are assumed 
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to vary from year to year depending on the weather. 
Specific values used in the CalSim II studies are 
contained in Appendix A.
  

Limitations to Estimating 
Future Water Delivery  
Reliability 
Studies Must Rely on Assumptions
 Actual, historical water deliveries cannot always 
be used with a significant degree of certainty 
to predict future water deliveries. As discussed 
earlier, there are continual, significant changes 
over time in the determinants of water delivery 
for a specific water supply system. These changes 
include water storage and delivery facilities, wa-
ter use in the source areas, water demand in the 
receiving areas, and the regulatory constraints 
on the operation of facilities for the delivery of 
water. Given the highly significant changes that 
have occurred for the SWP over the past 40 years, 
past deliveries are not a good predictor of SWP 
current deliveries, much less of future deliveries. 
 For example, the demand 30 years ago for water 
from the SWP was lower than it is now or expected 
to be in the future. Past lower demand for SWP 
water resulted in less water transported through 
the SWP during normal and wet times than could 
have been—or would have been if the demand for 
water had been higher. Less water was delivered then 
because less water was needed; the amount of source 
water and conveyance capabilities weren’t limiting 
factors for deliveries. Conversely, the recent court-or-
dered restriction on SWP exports from the Delta is 
estimated to reduce annual deliveries from what has 
been delivered in the recent past. Analyses estimat-
ing future SWP deliveries must include assumptions 
about future (2027) conditions. Some assumptions 
are very important to the analyses and are key to 
understanding the resulting estimates of annual 
water deliveries. A discussion of the important as-
sumptions for the studies in this report follows.

Studies Assume Repeating Historical 
Weather Patterns 
 One of the most significant assumptions for 
water planning in general is how wet, dry and vari-
able the weather will be. Until recently, assuming 
the future weather pattern would be similar to the 
past was sufficient for many planning purposes. 
Given the evolving information on the potential 
effects of global climate change in the future, 
this approach is no longer adequate. Incorporat-
ing climate change into future projections is dif-
ficult because of the many ways the patterns of 
rain, snow and temperature could shift. A way 
to measure some of the uncertainty is to analyze 
many potential climate change scenarios in order 
to capture the range of water supply impacts.
     This report contains estimates of future SWP 
deliveries under four future climate change sce-
narios. The scenarios are variations based upon 
the historical record of precipitation information 
for the Central Valley for the period 1922 through 
2003. The amount and timing of rainfall and 
runoff is adjusted but the sequence of dry years 
or wet years is the same for all scenarios. Evaluat-
ing how water management systems will respond 
under severely dry periods is limited to assum-
ing the worst droughts in the period of historical 
record. The worst multiyear drought on record is 
1928 through 1934, although the brief drought 
from 1976 through 1977 was more acutely dry.

Other Important Assumptions 
 To identify the assumptions with the most ef-
fect on the estimates of SWP deliveries, DWR 
conducted a sensitivity analysis for assumptions in 
CalSim II model studies. In a sensitivity analysis, 
an assumption such as the amount of water used 
in the watershed above Lake Oroville is varied over 
several studies and the results for SWP deliveries are 
compared. This is done to assess how each assump-
tion affects study results. The 2005 SWP Delivery 
Reliability Report presents and discusses the results 
of DWR’s study. The parameters having the largest 
net impact on SWP Delta deliveries are SWP Table 
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A demands and Banks Pumping Plant limits. The 
most elastic parameters (i.e., parameters causing the 
most percent change in SWP deliveries per percent 
change in value) are SWP Table A demands and 
Lake Oroville inflow. The estimates for the future 
inflow to Lake Oroville depend on what is assumed 

for climate change. Legal limitations are one of 
the factors defining the rules for operating Banks 
Pumping Plant. Therefore, the assumptions for 
climate change and the court-ordered restrictions 
directly affecting Banks Pumping Plant operations 
will significantly affect SWP delivery estimates. 
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Status of Planning  
Activities That  
May Affect SWP  
Delivery Reliability
 As discussed earlier, the Sacramento-San Joaquin 
Delta is an essential part of the conveyance system 
for the SWP. SWP pumping at Banks Pumping 
Plant is largely regulated to protect the many uses 
of the Delta. However, there is a growing recogni-
tion that today’s uses in the Delta are not sustain-
able over the long term under current management 
practices and regulatory requirements. Four major 
concurrent Delta planning efforts are under way 
with objectives related to providing a sustainable 
Delta. These plans may propose changes to SWP 
operations which in turn could affect SWP delivery 
reliability. These efforts are Delta Vision, Delta Risk 
Management Strategy, the CALFED Ecosystem 
Restoration Program Conservation Strategy, and 
the Bay Delta Conservation Plan. Each could af-
fect SWP and CVP operations in the Delta.

Delta Vision
 On Sept. 28, 2006, in conjunction with the 
signing of SB 1574, Gov. Schwarzenegger signed 
an executive order to initiate Delta Vision and 
establish an independent Blue Ribbon Task Force 
to develop a durable vision for sustainable manage-
ment of the Sacramento-San Joaquin Bay Delta. 
The Delta Vision process is looking more broadly 
at the sustainability of the Delta. The Blue Ribbon 
Task Force has prepared its vision for sustainable 
management of the Delta at http://www.deltavi-
sion.ca.gov. A strategic plan to implement the vision 
will be the focus of the Task Force during 2008.
 

Key points from the Task Force’s vision are: 

The water system and the ecosystem of •	
the Delta are co-equal values.

The Delta is a unique place that has •	
value in its own right.

Future management must work with •	
nature to achieve desired goals for the 
Delta. 

Design for resiliency by encouraging •	
regional self sufficiency and developing 
alternative ways to move water among 
areas of the state.

Separate water for human uses from •	
water for the ecosystem.

New storage and improved conveyance •	
must be constructed to capture water 
at times least damaging to the environ-
ment.

Over time, reliance on levees should •	
be reduced. However, levees remain criti-
cal to the future of the Delta and new 
policies should match levels of protection 
provided to uses allowed.

Assess dual conveyance systems as the •	
preferred direction, to understand the op-
timal combination of through-Delta and 
isolated facility improvements against 
listed performance standards. 

 The Task Force also identified near-term ac-
tions that must be taken. These focus on preparing 
for disasters in or around the Delta, protecting 
the Delta ecosystem and water supply system 

3



The State Water Project Delivery Reliability Report 2007

26

3  Status of Planning Activities which May Affect SWP Delivery Reliability

from urban encroachment, and quickly begin-
ning work on short-term improvements to both 
the ecosystem and water supply system.

Delta Risk Management 
Strategy
 The 2000 CALFED Record of Decision presented 
its Preferred Program Alternative describing ac-
tions, studies, and conditional decisions to help fix 
the Delta. Included in the Stage 1 implementation 
of the preferred alternative was the completion 
of a Delta Risk Management Strategy (DRMS) 
that would look at sustainability of the Delta and 
assess major risks to the Delta resources from 
floods, seepage, subsidence, and earthquakes. 
DRMS would also evaluate the consequences and 
develop recommendations to manage the risk. 
 In 2005, the Legislature passed and the governor 
signed AB 1200, which requires DWR to evalu-
ate the potential impacts on water supply derived 
from the Delta based on 50-, 100-, and 200-year 
projections for possible impacts on the Delta due 
to subsidence, earthquakes, floods, climate change, 
and combinations of these. DWR and The Depart-
ment of Fish and Game (DFG) must determine 
the principal options for the Delta. DWR must 
then evaluate each option for addressing those 
impacts for its ability to, among other things, pre-
vent the disruption of water supplies derived from 
the Delta, improve the water quality of drinking 
water supplies from the Delta, and maintain Delta 
water quality for Delta users. DFG is to evaluate 
and comparatively rate each option for its ability 
to restore salmon and other fisheries that use the 
Delta. The study is to be completed by January 1, 
2008. The DRMS Project was developed, in part, 
to address the provision in AB 1200 and is a ma-
jor source of scientific and technical information 
on the Delta and Suisun Marsh levees for other 
major studies and initiatives including the Delta 
Vision initiative, the Bay Delta Conservation Plan, 
and the CALFED End of Stage 1 Assessment.
 Prior to the initiation of the DRMS study, no oth-

er levee risk assessment had been as comprehensive 
and complex. Due to the relatively short time for the 
assessment, DRMS made the best estimates possible 
based on existing data and models. While data gaps 
exist, there were no opportunities to gather new data 
in the course of the DRMS effort. Results should 
be considered on a regional basis rather than for any 
individual island or levee reach. The results should 
be used for a gaining broad understanding of the 
condition in the entire Delta, and should not be 
used as a basis for design for any specific location.
 The DRMS preliminary findings have been re-
viewed by a CALFED scientific panel. The review 
has lead to a reevaluation of some of the initial 
DRMS analyses. The results of the reevaluation 
will be incorporated into the final report and 
will be completed in April 2008. Delta Vision, 
the CALFED Ecosystem Restoration Program 
and the Bay-Delta Conservation Planning effort 
depend on the best available information from 
DRMS to support their own processes. The find-
ings discussed in Chapter 4 should be viewed as 
a progress report that is subject to refinement. 
While specific numbers may change, the essence 
of the findings is expected to remain the same.

CALFED Ecosystem  
Restoration Program  
Conservation Strategy
 The Ecosystem Restoration Program (ERP) 
implementing agencies are developing a Conserva-
tion Strategy to guide ecosystem restoration imple-
mentation based on evaluation of past actions, new 
information, and changing understanding of the 
ecosystem. The Conservation Strategy is non-regula-
tory and based on willing seller participation. To 
date, the effort has focused on the Delta due to the 
emphasis placed on the pelagic organism decline 
(POD) and other planning efforts. In future ver-
sions, comparable conservation strategies will be 
developed for the entire ERP focus area including 
the Sacramento and San Joaquin rivers’ watersheds.
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 The Conservation Strategy is a biological view of 
where restoration of important habitat types could 
occur to restore ecosystem form and processes to 
the maximum extent. Areas have been identified in 
the Conservation Strategy with potential for vari-
ous kinds of habitat restoration in the Delta-Suisun 
Marsh based upon existing elevations, habitat, 
and natural process requirements of pelagic organ-
isms and other native fishes. Elevation and soil 
type are the drivers for this preliminary depiction, 
which does not consider the constraints of water 
conveyance options, infrastructure, or land use 
patterns and ownership. As noted in the BDCP 
discussion that follows, new conveyance focuses 
on new diversion(s) north of the Delta from the 
Sacramento River, which would divert water for 
export around the Delta, offers the greatest poten-
tial for meeting ecosystem restoration objectives. 
The Conservation Strategy is also incorporating 
information from other Delta-related planning 
efforts (e.g., Delta Risk Management Strategy, 
Suisun Marsh Implementation Plan, the ERP End 
of Stage 1 Assessment, and recovery plans for Feder-
ally-listed species) and technical and public input. 
 The draft of the strategy focuses on five broad hab-
itat categories for restoration or management in the 
Delta. These categories include managed wetland 
and wildlife-friendly agriculture (primarily subsided 
islands), inter-tidal, floodplain, upland transition, 
and grassland/vernal pool transition corridor.
 Information on ecosystem processes, such as 
hydrodynamics, temperature, salinity, residence 
times, and productivity is being developed. Details 
of restoration actions that address flow and river 
operations — the primary drivers of aquatic systems 
and habitats — will be incorporated once the Delta 
Regional Ecosystem Restoration Implementation 
Plan conceptual models (January 2008) and the 
anadromous fish recovery plans (Spring 2008) are 
completed and coordinated with the BDCP process.

Bay-Delta  
Conservation Plan 
 The Bay-Delta Conservation Plan (BDCP) has 
a different and more specific purpose than do 
DRMS and Delta Vision. BDCP is being developed 
consistent with the federal Habitat Conserva-
tion Plan (HCP) and State Natural Community 
Conservation Planning (NCCP). The purpose 
of BDCP is to develop a conservation plan that 
resolves the conflict between fishery protection 
under state and federal Endangered Species acts 
and water operations of the State Water Project 
(SWP), Central Valley Project (CVP), and Mirant 
Power facilities in the legal Delta. The goal of 
BDCP is to develop a plan that satisfies both the 
conservation and water supply goals of the Planning 
Agreement signed in October 2006. The BDCP 
Steering Committee is composed of 19 groups that 
represent the state and federal water agencies and 
export contractors, non-governmental organizations 
representing environmental and farming interests, 
and Mirant Power, with state and federal fishery 
agencies serving as ex-officio members. BDCP is 
ultimately focused on satisfying permitting require-
ments for the water supply system in the Delta. 
Among other things, the plan will:

Provide for conservation and manage-•	
ment of at-risk fish species affected by the 
covered activities.

Preserve, restore, and conserve aquatic, •	
riparian, and associated terrestrial habi-
tats.

Provide clear expectations and regula-•	
tory assurances for Delta water operations 
and facilities (CVP, SWP, and Mirant 
Corp.).

 The steering committee for BDCP has been ac-
tively working since April 2007 to set the scope and 
focus of this planning. The committee initially de-
veloped 10 options. These options were narrowed to 
four options for conveyance and opportunities that 
provide for habitat restoration and enhancement. 
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Option 1: Existing Through-Delta •	
Conveyance. This option includes use of 
existing through-Delta conveyance with 
physical habitat restoration in the north 
and west Delta and Suisun Marsh (about 
28 percent of BDCP planning area).

Option 2: Improved Through-Delta •	
Conveyance. This option includes im-
proving through-Delta conveyance with 
operable barriers on some channels, 
separating water supply conveyance flows 
from the San Joaquin River, and provid-
ing habitat restoration in the north, west, 
central, and south Delta and Suisun 
Marsh (about 35 percent of the BDCP 
planning area).

Option 3: Dual Conveyance. •	 This op-
tion is similar to Option 2 with the ad-
dition of an isolated conveyance facility 
from the Sacramento River to the south 

Delta export facilities.

Option 4: Peripheral Aqueduct.•	  This 
option includes construction of a periph-
eral aqueduct from the Sacramento River 
to the south Delta export facilities, which 
would allow habitat restoration through-
out the Delta and Suisun Marsh (about 
75 percent of the BDCP planning area).

 Table 3.1 shows a summary of how a BDCP 
Steering Committee consultant ranked 
the options during the evaluations. 
 The BDCP plans to finish a draft of the 
conservation plan by the end of 2008 and the 
associated draft Environmental Impact Report/
Environmental Impact Statement available for 
public review at the end of calendar year 2009.

Table 3.1  Overall comparison of BDCP options by criteria category (rank)1     

Evaluation 
Criteria 
Category

Conservation Strategy Option

Option 1 
Existing  

Through Delta

Option 2 
Improved Through 

Delta

Option 3    
Dual 

Conveyance

Option 4  
Peripheral  
Aqueduct

Biological     ★     ★ ★     ★ ★ ★     ★ ★ ★ ★

Planning     ★     ★     ★ ★ ★ ★     ★ ★ ★ ★

Flexibility/Sustainability/Durability     ★     ★ ★     ★ ★ ★     ★ ★ ★ ★

Impacts on Other Resources     ★ ★ ★ ★     ★ ★ ★     ★     ★ ★

1/   Performance ranks are ★ (lowest-performing) to ★ ★ ★ ★ (best-performing). Some options receive equal rank.
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Areas of Significant  
Uncertainty for SWP  
Delivery Reliability

 Delta Vision’s recognition that today’s uses in the 
Delta are not sustainable in the long term is in large 
part based on three major growing concerns: the 
pelagic organism decline, possible impacts from cli-
mate change and sea level rise, and the vulnerability 
of Delta levees for failure. Each of these uncertain-
ties for SWP delivery reliability is discussed below.

Pelagic Organism Decline
 In late 2004 and early 2005, scientists be-
came concerned about the numbers of many 
pelagic (open water) organisms including delta 
smelt that had been declining sharply since the 
early 2000s. Other pelagic fish with very low 
numbers in the Delta are striped bass, longfin 
smelt, and threadfin shad. By 2005, the decline 
was widely recognized as serious and became 
known as the Pelagic Organism Decline (POD). 
Hypothesized factors contributing individually 
or in concert to lower pelagic productivity are: 

toxic effects, •	

exotic species effects, and •	

water project effects. •	
 Studies over the past three years are indicating 
that all these factors might be contributing to the 
decline in pelagic fishes, and their relative impor-
tance might vary depending on the year, season, 
and location in the Delta. Continued decline in the 
abundance of juvenile delta smelt led to a voluntary 
modification in 2007 in SWP and CVP opera-
tions to reduce the reversed flows in Middle and 

Old rivers — a modification made possible by the 
Environmental Water Account (discussed below). 
Subsequently on May 31, 2007, DWR ceased Delta 
pumping and the U.S. Bureau of Reclamation 
reduced pumping to the minimum operating level 
of 850 cubic feet per second (cfs). SWP pumping 
resumed on June 10 at a minimal level of 90 cfs 
and slowly ramped up to 5,000 cfs by July 1.
 In 2007, the Pelagic Fish Action Plan (Resources 
Agency 2007), developed jointly by DWR and 
DFG, made several recommendations related to 
actions that could be taken to improve protection 
of pelagic fish, including delta smelt. These actions 
included ways to increase primary productivity in 
the Delta, reduce the effects of toxics, and possible 
changes in water project operations. The actions 
related to SWP and CVP operations guided the 
voluntary actions taken by DWR and USBR in 
2007 as part of the Environmental Water Account. 

Environmental Water Account and POD
 The POD is occurring despite the operation since 
2001 of the Environmental Water Account (EWA). 
This CALFED water management tool was created 
to provide added protection to at-risk fish species at 
no uncompensated costs to SWP and CVP water 
deliveries. The purpose of the EWA is to enable 
modifying water project operations in the Delta to 
provide protection for fish while also compensating 
for any water supply lost to SWP and CVP water 
users. Under EWA, fish protection is achieved by 
periodic curtailment of SWP and CVP water di-
version from the Delta to water users south of the 
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Delta and later replacing any lost water supply. EWA 
achieves this through buying water from willing 
sellers or diverting surplus water when safe for fish, 
then banking, storing, transferring, and releasing 
the water as needed to protect fish and compensate 
water users. In its simplest terms, the EWA is aimed 
at adding flexibility to the state’s water delivery sys-
tem by providing water at critical times to meet en-
vironmental needs without reducing SWP and CVP 
water deliveries. Funding for the EWA is expected 
to continue through 2008. Without the compensa-
tion for the supply effects due to restricted pump-
ing, SWP water supply reliability will be reduced. 
The studies in this report assume no EWA will be 
in place under the current and future scenarios. 

Biological Assessment of the SWP and 
CVP Operating Criteria and Plan
 In 2004, Reclamation and DWR developed a 
new Operating Criteria and Plan (OCAP) for the 
SWP and Central Valley Project (CVP). This plan 
documented many aspects of the SWP and CVP 
through: detailing project descriptions, explaining 
regulatory and legal requirements, listing changes 
in project operations since the last OCAP in 1992, 
and analyzing the present and proposed operations 
using computer simulations. OCAP provided the 
project descriptions required for a comprehensive 
biological assessment of SWP and CVP. The bio-
logical assessment analyzed existing and potential 
effects of SWP and CVP operations on listed 
species and led to Endangered Species Act (ESA) 
consultation with the U.S. Fish and Wildlife Service 
(USFWS) and National Oceanic and Atmospheric 
Administration (NOAA) to update biological 
opinions (BO) for delta smelt, winter-run salmon, 
and other species listed under the ESA. In 2004, 
USFWS issued a non-jeopardy BO with regards to 
impacts on delta smelt caused by revised operations 
of the CVP and SWP. This opinion was updated 
in 2005. USFWS concluded that any adverse ef-
fects from the CVP and SWP operations would be 
avoided or minimized by conservation and adaptive 
management measures included in the OCAP. 

 The USFWS’s 2005 BO for delta smelt was chal-
lenged in U.S. District Court. This court ruled in 
May of 2007 that the OCAP BO for delta smelt 
was inconsistent with the Federal Endangered Spe-
cies Act and needed to be rewritten. On Dec. 14, 
2007, the court established interim operating rules 
to protect delta smelt while USFWS rewrites the 
BO. These interim operating rules are similar to the 
2007 Pelagic Action Plan in that they include in-
Delta flow limits in Old and Middle rivers that have 
the effect of restricting CVP and SWP pumping. 

Assessment of Possible POD Impacts on 
SWP Delivery Reliability
 As previously discussed in Chapter 2, a crucial 
impact of POD upon SWP delivery reliability is to 
cause additional restrictions on SWP operations. 
These constraints introduce uncertainty in the 
ability to convey SWP source water to the desired 
point of delivery. This uncertainty can be somewhat 
addressed in analyses by assuming two levels of re-
strictions. The 2007 and 2027 studies in this report 
assume constraints to Old and Middle rivers flow 
in accordance to the August 2007 court ruling on 
interim actions to protect delta smelt. These simula-
tions are described in more detail in Chapter 6.

Climate Change and  
Sea Level Rise
 Climate change is identified in the 2005 update 
of the California Water Plan (Bulletin 160-05) as a 
key consideration in planning for the state’s future 
water management. This is because climate change 
may seriously affect the state’s water resources, par-
ticularly the SWP’s ability to deliver water. In fact, 
the 2005 report by the University of California, 
Berkeley, for the California Energy Commission, 
Climate Change and Water Supply Reliability, as-
serts that climate change in California “is likely 
to affect water users primarily through its impact 
on supply reliability and uncertainty” (p. 4). 
 For the SWP, climate change has the potential to 
simultaneously affect the availability of source water, 
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the ability to convey water, and users’ demands for 
water. These potential changes are described below. 
 Three climate warming scenarios prepared by 
the California Climate Change Center predict 
slightly warmer winters with less winter snowpack. 
Some changes in hydrology due to climate change 
may already be noticeable, such as an earlier be-
ginning of snowmelt in the Sierra, an increase 
in winter runoff as a fraction of the total runoff, 
and an increase in winter flooding frequency. 
Also, spring and summer runoff in the Sacra-
mento River and San Joaquin River watersheds 
may be declining due to reduced snowpack. 
 In the future, average winter flood flows to the 
Delta are likely to become larger due to more 
intense storms with more precipitation occurring 
as rain instead of snow. This shift from snow to 
rain, particularly in the northern Sierra Nevada, 
is expected to shift the timing of the peak run-
off toward the winter. This in turn may require 
adjustments to reservoir flood control operations 
— water managers may be forced to make changes 
in reservoir operations and flood-control rule 
curves — resulting in less spring and summer 
Delta inflows and an increase in Delta salinity. 
 Climate change experts believe that the tim-
ing and quantity of available water supplies in 
the coming decades may be less predictable due 
to changing climatic conditions (DWR’s 2006 
report, Progress on Incorporating Climate Change 
into Management of California’s Water Resources). 
This may exacerbate the existing mismatch in 
California between where and when precipitation 
occurs and where and when people use water.
 The sea level has been rising at an average rate 
of 0.08 inches per year and is now about 0.6 feet 
higher at the Golden Gate than it was in 1920. The 
Intergovernmental Panel on Climate Change esti-
mates that sea level will rise by about 0.6 to 1.9 feet 
over the next 100 years (Intergovernmental Panel 
on Climate Change 2007). Even if Delta levees are 
fully upgraded, sea level rise could negatively affect 
water supply reliability through increased salin-

ity intrusion in the Delta. A further tightening of 
drinking water quality standards or increases in 
salinity or other constituents could significantly 
increase the cost of treating Delta water for munici-
pal use. Increased salinity in the Delta reduces the 
opportunity for exporters to blend the less saline 
Delta water with other sources higher in salinity. 
If current in-Delta water quality standards are 
maintained, re-operation of upstream reservoirs 
would be needed to provide more water for control-
ling the seasonal salinity intrusion in the Delta. 
This would likely result in generally lower reservoir 
levels, perhaps reducing the ability to meet water 
supply and water quality needs during dry periods. 

Assessment of Possible Climate Change 
Impacts on SWP Delivery Reliability
 As previously discussed in Chapter 2, climate 
change can potentially affect SWP delivery reli-
ability by altering the timing and amount of source 
water. In 2006, DWR released a report on climate 
change and its potential impact on California’s 
water resources. Entitled Progress on Incorporating 
Climate Change into Management of California’s 
Water Resources, the report summarizes recent 
research into changes in precipitation, air tem-
peratures, snow levels, and rainfall and snowmelt 
runoff. The report also evaluates possible future 
impact on California water supply through CalSim 
II simulations with hydrologic sequences, which 
reflect different scenarios of climate change. In 
order to account for the uncertainty in future 
climate change, four scenarios are examined:  

weak temperature warming and weak 1. 
precipitation increase in California 
under model PCM;

 modest warming and modest drying 2. 
under model PCM; 

modest warming and modest drying 3. 
under model GFDL v. 2.0; and 

weak temperature warming and weak 4. 
precipitation increase in California 
under model GFDL v. 2.0. 
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 Some of the main results of the 2006 climate 
change report related to estimated impacts on 
the SWP and Delta around the year 2050 are:

Estimated changes in annual average •	
SWP south-of-Delta SWP Table A deliv-
eries range from a slight increase of about 
1 percent for a wetter scenario to about a 
10 percent reduction for one of the drier 
climate change scenarios.

Estimated increased winter runoff and •	
lower SWP Table A allocations result in 
slightly higher annual average Article 
211 deliveries in the three drier climate 
change scenarios. However, the boosts 
in Article 21 do not offset losses to SWP 
Table A. The wetter scenario with higher 
SWP Table A allocations result in fewer 
Article 21 delivery opportunities and 
slightly lower annual average Article 21 
deliveries.

Estimated SWP carryover storage is •	
reduced in the drier climate change sce-
narios and is somewhat increased in the 
wetter climate change scenario.

 Sea level rise effects on water project opera-
tions to repulse a greater salt water intrusion un-
der these conditions were not examined due to 
lack of existing tools for that type of analysis. 
 For this report, the Calsim II simulations were 
updated to incorporate an extension of the hydro-
logic simulation sequence to 2003 and operation 
of the SWP to meet the interim operating rules of 
the August 31, 2007, court order related to delta 
smelt. The same four scenarios of future climate 
change were simulated. It should be noted that these 
scenarios assume greenhouse emissions for 2050, 
not at the 2027 level assumed for Future Condi-

tions. This report estimates climate change impact 
to SWP deliveries by interpolating between future 
studies that assume no climate change and stud-
ies that assume 2050 emissions. This approach is 
detailed in Appendix B. These studies are the best 
available estimates for future SWP water deliveries. 
Chapter 6 describes these simulations along with 
all other simulations presented in this report.

Vulnerability of Delta  
Levees for Failure
 Delta levees provide constant protection from 
flooding because most lands in the Delta are below 
sea level. Most of the Delta’s levees, however, do not 
meet modern engineering standards and are highly 
susceptible to failure. Levees are subject to failure at 
times of high flood flows, but also at any time of the 
year due to seepage or the piping of water through 
the levee, slippage or sloughing of levee material, 
or sudden failure due to an earthquake. According 
to the URS Corp./Jack R. Benjamin & Associ-
ates report, Draft Summary Report, Phase 1: Risk 
Analysis, Delta Risk Management Strategy (DRMS), 
June 2007, the risk of levee failure in the Delta is 
significant, as shown by the fact that virtually all 
levees in the Delta have failed at least once over the 
past 100 years, with about half failing at least twice. 
Since 1900, there have been 166 levee failures. 
 A breach of one or more levees and island flooding 
will affect Delta water quality and water opera-
tions. Depending on the hydrology and the size 
and locations of the breaches and flooded islands, 
a significant amount of saline water may be drawn 
into the interior Delta from Suisun and San Pablo 
bays. At the time of island flooding, exports may be 
drastically reduced or ceased to evaluate the salinity 
distribution in the Delta and to avoid drawing high-
er saline water toward the pumps. The introduced 
salinity then could become dispersed and degrade 
Delta water quality for a prolonged period because 
of complex relationships between Delta inflows, tid-
al mixing, and the time taken to repair the breaches.
 A large earthquake in the Delta causing signifi-

1 Article 21 water is interruptible water allocated under 
certain conditions: SWP’s share of San Luis Reservoir is full 
or projected to fill in the near term; other SWP reservoirs 
are full or at their storage targets, or conveyance capacity 
to fill these reservoirs is maximized; releases from 
upstream reservoirs plus unregulated inflow exceed the 
water supply needed to meet Sacramento Valley in-basin 
uses; SWP Table A deliveries are being fully met; and 
Banks Pumping Plant has spare capacity.
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cant levee failures and island flooding could lead to 
multiyear disruptions in water supply, significant 
water quality degradation, as well as permanent 
flooding of several islands. Such permanent multi-
island flooding would probably lead to increased 
salt water intrusion into the Delta during seasonal 
low inflows. Maintaining Delta water quality when 
several islands are flooded and breaches are open 
would require additional Delta inflow because the 
volume of water coming into the Delta on the flood 
tide would increase, requiring more fresh water 
from the rivers to prevent the saline water from 
extending into the Delta. When SWP and CVP 
pumping is restarted, Delta inflow would need to 
increase again beyond the pumping amount in 
order to prevent water quality degradation in the 
Delta. This chain of events would significantly 
affect water supply reliability by limiting pump-
ing and requiring additional reservoir releases to 
generate the needed higher Delta inflows. A worst 
case scenario for water supply impacts would be 
a moderate or large earthquake causing extensive 
levee failure in the late summer or fall of a dry year.
 The levee break on Middle River and subse-
quent flooding of Upper Jones Tract in 2004 
is a small-scale example of this phenomenon. 
Following the break, Delta pumping was cur-
tailed for several days to prevent seawater intru-
sion. Water shipments down the California 
Aqueduct were continued through unscheduled 
releases from San Luis Reservoir. Also, Shasta 
and Oroville reservoir releases were increased 
to provide for salinity control in the Delta. 
 A growing concern about the long-term viability 
of the Delta’s levee system led to the initiation of 
the Delta Risk Management Strategy (DRMS).

Delta Risk Management Strategy
 The 2000 CALFED Record of Decision pre-
sented its Preferred Program Alternative to help 
fix the Delta that described actions, studies, and 
decisions contingent upon subsequent environ-
mental and engineering analyses. Included in the 
Stage 1 implementation of the preferred alternative 

was the completion of a Delta Risk Management 
Strategy (DRMS) that would look at sustain-
ability of the Delta and assess major risks to the 
Delta resources from floods, seepage, subsidence, 
and earthquakes. DRMS would also evaluate 
the consequences and develop recommenda-
tions to manage the risk.    
 Assembly Bill 1200, passed in 2005, directs 
DWR to evaluate the potential effects of subsidence, 
earthquakes, floods, and climate change to Delta-
based water supply. After determining principal 
options for the Delta, DWR must then evaluate 
each option according to its ability to prevent the 
disruption of water supplies from the Delta, im-
prove the water quality of drinking water supplies 
from the Delta, and maintain Delta water quality 
for Delta users. By providing important informa-
tion on levees in the Delta and Suisun Marsh, the 
DRMS Project is intended to support other major 
studies and initiatives including the Delta Vi-
sion initiative, the Bay Delta Conservation Plan, 
and the CALFED End of Stage 1 Assessment. 
 DWR defined Phase 1 of DRMS as the risk 
analysis of levee failures and associated potential 
economic, environmental, and public health and 
safety impacts and Phase 2 as the development and 
evaluation of strategies to reduce risks from levee 
failures. Risk analysis includes the likely occurrence 
of earthquakes of varying magnitudes in the region, 
future rates of subsidence given continued farm-
ing practices, the likely magnitude and frequency 
of storms, and the potential effects associated with 
global climate change (sea level rise, climate change, 
temperature change). Estimated risks to the Delta 
were made for 50-, 100-, and 200-year projections 
since risk can be expected to increase with time. 
 One reason for conducting a risk analysis is 
to quantitatively consider the uncertainties that 
relate to the performance of levees. Sources of 
uncertainty that affect any analysis can be fun-
damentally different. Events in nature such as 
precipitation are inherently random and this 
uncertainty cannot be reduced by simply collect-
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ing more information; rather, this uncertainty 
can be predicted in terms of probability. 
 The Draft DRMS Phase 1 Report looked at 
several hazards to levees: seismic events that cause 
levee failures, flood flows that can overtop levees 
or cause levee failure by increased pressure and 
seepage, undetected problems during non-flood 
flow periods, and erosion due to high wind waves. 
The level of risk of failure of Delta levees was de-
termined by considering: the frequency of differ-
ent magnitudes of hazards that can challenge the 
integrity of Delta levees, how vulnerable different 
levee reaches are to hazards, how hazards and levee 
vulnerabilities combine to produce levee failure, and 
the economic and ecosystem impacts due to levee 
failure. The analysis assumes that existing regula-
tory and management practices will continue. 

Potential Interruption/Disruption of SWP Deliv-
eries Due to Earthquakes     A strong earthquake 
affecting the Delta could cause simultaneous levee 
failures on several islands, and there is a real possibil-
ity of several simultaneous island flooding. DRMS 
considered scenarios that consisted of different 
combinations of flooded islands, ranging from one 
island to 30 islands flooded. Table 4.1 summarizes 
impacts of various scenarios of island flooding associ-
ated with a single seismic event as presented in the 
URS/Jack R. Benjamin & Associates report, Draft 
Summary Report, Phase 1: Risk Analysis, Delta Risk 
Management Strategy (DRMS), June 2007. 
 Preliminary analysis indicates that some wa-
ter may not be treatable by municipal agencies 
for many months beyond those listed in Table 

4.1 due to high organic carbon concentrations. 
This would extend the period that Delta water 
supply would be unavailable for urban users. 
 Key findings of the Draft Phase 1 DRMS 
report on possible impacts on SWP de-
liveries due to earthquakes are:

When the probability of all seismic •	
levee breaches under existing conditions 
is considered, about 115 levee failures can 
be expected during 100 years. 

There is about a 28 percent chance of •	
30 or more islands simultaneously failing 
during a major earthquake in the next 25 
years.

A moderate to large earthquake ca-•	
pable of causing multiple levee failures 
could happen in the next 25 years. Under 
such an earthquake, extensive levee fail-
ure would most likely occur in the west 
and central Delta. Levee repairs could 
take up to 6.5 years and exports from the 
Delta could be disrupted for up to two 
years with a loss of up to 9.3 maf of wa-
ter.

By 2050, the frequency of island •	
flooding from seismic events is expect-
ed to increase by 12 percent over 2005 
conditions, if a seismic event has not oc-
curred.

 The Draft DRMS Phase 1 report is being reviewed 
as recommended by the CALFED Independent Sci-
ence Board evaluation of the draft report. Based on 
the review conducted to date the specific numbers in 
the Draft Phase 1 report may change but the overall 
conclusions of the report are not likely to change. 

Table 4.1  Expected impact on Delta exports due to salinity intrusion from various seismic events 

Seismic 
Case

Flooded islands Months to  
repair levees

Months without  
pumping

Water not  
exported (maf)

1 1 up to 20 up to 2 up to 0.7

2 3 19 1 to 3 0.1 to 1.0

3 3 23 1 to 4 0.1 to 1.2

4 10 45 2 to 10 0.7 to 2.5

5 20 62 11 to 21 6.3 to 6.5

6 30 81 16 to 23 6.5 to 9.3
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Potential Interruption/Disruption of SWP 
Deliveries Due to Floods    During an average 
year, about 85 percent and 10 percent of the total 
Delta inflow comes from the Sacramento and San 
Joaquin rivers respectively. The remaining Delta 
inflow primarily comes from three eastside tributar-
ies. Inflow from the Sacramento and San Joaquin 
rivers depends on reservoir releases, precipitation, 
and snowmelt. Over the long-term, many different 
combinations of high flood flows in the Sacra-
mento and San Joaquin rivers are possible because 
of the large geographical extent of the two rivers’ 
watersheds and the variability in storm paths. 
DRMS considered magnitude and frequency of 
flooding in different parts of the Delta from dif-
ferent sources to evaluate the probability of these 
high flows. This approach allows the inclusion in 
the risk analysis of floods that, while possible, are 
larger than have been historically recorded. The 
DRMS report views an analysis which relies only 
on historical data as likely to underestimate risk. 
 Potential disruption of Delta exports due to 
floods and levee failures would depend on the 
number of flooded islands, the timing and size 
of the flood flows, and the water quality in the 
Delta and Suisun Bay at the time of the flood. 
However, during such high flows, there would 
normally be little or no impact on water quality 
on the exports due to levee failures and DRMS 
assumes no significant effect on Delta exports.

Key findings of the Draft Phase 1 DRMS 
report on possible impacts on SWP de-
liveries due to flood flows are:

By 2050, Delta flood hazard is expect-•	
ed to increase 200 percent due to sea level 
rise and more frequent high flows.

By 2050, the frequency of island flood-•	
ing from floods is expected to increase 
over 2005 conditions. 

By 2050, flood fragility of levees is •	
expected to increase 10 percent due to 
subsidence, and overall Delta island flood 
frequency is expected to increase 230 

percent. 

By 2050, the frequency of floods is •	
expected to increase by 50 percent and 
levees are expected to become 20 per-
cent more vulnerable to flooding due to 
increased seepage and stability problems 
associated with more subsidence and sea 
level rise. 

By 2050, the combined effects of in-•	
creased levee vulnerability and flood flows 
indicates an 80 percent expected increase 
in island flooding from flood flows. 

 The Draft DRMS Phase 1 report is being reviewed 
as recommended by the CALFED Independent Sci-
ence Board evaluation of the draft report. Based on 
the review conducted to date the specific numbers in 
the Draft Phase 1 report may change but the overall 
conclusions of the report are not likely to change. 

Potential Interruption/Disruption of SWP Deliv-
eries Due to “Sunny Day” Event     A “sunny day” 
levee failure is a failure that occurs during non-flood 
times and is not caused by an earthquake. Possible 
causes of levee failure include wave action, animal 
activity, and seepage. DRMS reports that, on aver-
age, there will be about 5.4 sunny-day breaches with 
50 years of exposure in the Delta. These types of le-
vee failures are not expected to involve the potential 
of simultaneous multilevee events as could happen 
with high flood flows and a large earthquake.

Combined Potential Interruption/Disruption 
of SWP Deliveries     DRMS evaluated combined 
risk of levee failure due to earthquakes, floods, and 
“sunny day events” as well as how risks may change 
in the future. Key findings by DRMS are:

Taking into account the probability of •	
all levee breaches from all hazards under 
2005 conditions, the number of levee 
failures in the Delta can be expected to 
about double over the next 100 years. 

Levee hazards are expected to grow in •	
the future due to such factors as sea level 
rise and more frequent flood flows that 
will put more pressure on the levees. 
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The overall likelihood of a major Delta •	
event causing extensive levee failure is in-
creasing as is the magnitude of the conse-
quences from a given event. 

There is a possible range of sea level •	
rise of from 0.7 to 4.6 feet over the next 
100 years, depending on the assumed 
future greenhouse gas emissions and the 
forecast model used. Current estimates 
by the Intergovernmental Panel on Cli-
mate Change indicate that sea level will 
rise from 0.6 to 1.9 feet over the next 100 
years. The CALFED Independent Sci-
ence Board (ISB) has recommended that 
planning that incorporates sea level rise, 
should use the full range of variability of 
20-55 inches.

 The Draft DRMS Phase 1 report is being reviewed 
as recommended by the CALFED Independent Sci-
ence Board evaluation of the draft report. Based on 
the review conducted to date the specific numbers in 
the Draft Phase 1 report may change but the overall 
conclusions of the report are not likely to change. 

Emergency Operations Plan
 As part of its efforts to reduce impacts to the 
SWP should a levee failure occur, DWR has initi-
ated the development of an Emergency Operations 
Plan (EOP). This plan will provide procedures 
for emergency preparedness and incident man-
agement typically necessary for a jurisdiction or 
organization with emergency response roles and 
responsibilities. While DWR has current general 
procedures for emergency response, the EOP will 
ultimately enhance the state’s ability to prepare 
for, respond to, and recover from a Delta levee 
failure disaster and will provide DWR with a plan 
focused specifically on a catastrophic levee failure 
disaster. The EOP will be a blueprint for coordi-
nating the protection of life and property with 

its local, state, and federal partners in taking the 
steps necessary to protect the state’s water system.
 DWR has completed the first of two phases of 
engineering design work intended to enhance the 
state’s ability to respond to large-scale levee failures 
or floods in the Delta. In the first phase, DWR 
conducted a discovery process to analyze previously 
developed plans and procedures and to identify 
current DWR capabilities for response to emergen-
cies and disasters in the Delta. This phase included: 
developing plans to determine the quantity and 
gradation of rock needed to repair several levee 
breaches and block certain river channels to mini-
mize salinity intrusion into the interior of the Delta, 
securing strategic joint stockpile-transfer facilities, 
completing design requirements and contracting for 
the construction of a new belt conveyor system, and 
establishing new procurement contracts for rock to 
be placed at the stockpile-transfer facilities. Through 
this process, DWR has categorized response actions 
that can be taken to reduce the impact of a Delta 
levee failure disaster. The first phase, now complete, 
has resulted in a DWR report, Delta Emergency Op-
erations Plan Concept Paper April 2007. This report 
can be accessed at http://www.dfm.water.ca.gov/er/.
 In the second phase, DWR will engage its part-
ners in local, state, and federal government, and 
in the private sector, to develop a detailed EOP 
for responding to levee failure events, stabilizing 
the system, and facilitating recovery. The EOP 
will be consistent with and in compliance with 
California’s Standardized Emergency Manage-
ment System (SEMS)2 and with the National 
Incident Management System (NIMS)2. By de-
veloping the EOP, DWR will improve prepared-
ness capabilities for response and recovery. 

2/   SEMS is an emergency management system required 
by California Government Code Section 8607(a) for 
managing incidents involving multiple jurisdictions and 
agencies. NIMS is a nationwide, federal emergency 
management approach, for managing incidents with all 
levels of government, private-sector, and nongovernmental 
organizations working together. For more SEMS/NIMS 
information, please visit: www.oes.ca.gov.
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 CalSim II, a computer model jointly developed by 
DWR and U.S. Bureau of Reclamation, simulates 
much of the water resources infrastructure in the 
Central Valley and Delta region of California. Cal-
Sim II models all areas that contribute flow to the 
Delta. The geographical coverage includes the Sac-
ramento River Valley, the San Joaquin River Valley, 
the Sacramento-San Joaquin Delta, the Upper Trin-
ity River, and the CVP and SWP service areas. Cal-
Sim II simulates operation of the CVP-SWP system 
using a monthly time step. The model assumes that 
facilities, land use, water supply contracts, and regu-
latory requirements are constant over this period.

General Solution  
Techniques and  
Incorporating  
Operational Constraints
 CalSim II routes water through a CVP-SWP 
system network representation. The network in-
cludes more than 300 nodes and over 900 arcs, 
representing 24 surface reservoirs and the intercon-
nected flow system. The physical description of 
the system is expressed through a user interface 
with tables outlining the system characteristics. 
CalSim II uses logic for determining deliveries to 
north-of-Delta and south-of-Delta CVP and SWP 
contractors. The delivery logic uses runoff forecast 
information, which incorporates uncertainty and 
standardized rule curves (i.e., Water Supply Index 
versus Demand Index Curve). The rule curves relate 

forecasted water supplies to deliverable demand, and 
then use deliverable demand to assign subsequent 
delivery levels to estimate the water available for 
delivery and carryover storage. Updates of delivery 
levels occur monthly from January 1 through 
May 1 for the SWP and March 1 through May 1 for 
the CVP as runoff forecasts become more certain. 
The south-of-Delta SWP delivery is determined 
based on water supply parameters and operational 
constraints. The CVP system-wide delivery and 
south-of-Delta delivery are also determined using 
water supply parameters and operational constraints 
with specific consideration for export constraints. 

Hydrology
 The historical flow record is adjusted for the 
influence of land-use change and upstream flow 
regulation in order to represent the possible range 
of water supply conditions. The hydrology used by 
CalSim II was developed jointly by DWR and U.S. 
Bureau of Reclamation. Water diversion require-
ments (demands), stream accretions and depletions, 
rim basin inflows, irrigation efficiency, return flows, 
non-recoverable losses, and groundwater operation 
are components that make up the hydrology used by 
CalSim II. Sacramento Valley and tributary basin 
hydrologies are developed using a process designed 
to adjust the historical sequence of monthly stream 
flows to represent a sequence of flows at a future 
level of development. Adjustments to historical 
water supplies are determined by imposing future 
level land use on historical meteorological and 

General Approach  
for Assessing SWP  
Delivery Reliability  5
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hydrologic conditions. San Joaquin River basin 
hydrology is developed using fixed annual demands 
and regression analysis to develop flow accretions 
and depletions. The resulting hydrology represents 
the water supply available from Central Valley 
streams to the CVP and SWP at a future level of 
development. Groundwater has only limited rep-
resentation in CalSim II. This resource is modeled 
as a series of interconnected lumped-parameter 
basins. Groundwater pumping, recharge from ir-
rigation, stream-aquifer interaction and interbasin 
flow are calculated dynamically by the model. 

Demands
 SWP demands are preprocessed independent 
of CalSim II and vary according to the specified 
scenario (e.g., 2007, 2027) and according to hy-
drologic conditions. Agricultural land-use-based 
demands are calculated from an assumed crop-
ping pattern and a soil moisture budget. Urban 
demands are typically set to contract amount, 
but with reductions in wet years based on recent 
historical data. Both land-use-based demands and 
estimated contract amounts serve as upper bounds 
on deliveries. Environmental demands such as 
minimum reservoir storage requirements, mini-
mum in-stream flows and deliveries to national 
wildlife refuges, and wildlife management areas 
are as stipulated in current regulatory require-
ments and discretionary interagency agreements.

Meeting Delta Water  
Quality Standards
 CalSim II uses DWR’s Artificial Neural Network 
(ANN) model to simulate the flow-salinity relation-
ships for the Delta. The ANN model correlates 
DSM2 model-generated salinity at key locations in 

the Delta with Delta inflows, Delta exports, and 
Delta Cross Channel operations. The ANN flow- 
salinity model estimates electrical conductiv-
ity at the following four locations for modeling 
Delta water quality standards:  Old River at 
Rock Slough, San Joaquin River at Jersey Point, 
Sacramento River at Emmaton, and Sacra-
mento River at Collinsville. In its estimates, the 
ANN model considers antecedent conditions 
up to 148 days, and considers a “carriage-water” 
type of effect associated with Delta exports.

CalSim II Priorities in  
Water Deliveries
 CalSim II allocates water according to the four 
priorities shown in Table 5.1. Highest priority is 
given to prior-right water users, minimum in-stream 
flow requirements and water quality requirements. 
While CVP and SWP contractor deliveries take 
precedence over next year’s storage, a balance be-
tween the two is struck in the allocation decision 
to ensure that enough water is left in storage at the 
end of the year in case of impending drought. 

SWP Table A and Article 21  
Deliveries
 The CalSim II simulations in this report estimate 
SWP delivery amounts for SWP Table A and Ar-
ticle 21. As mentioned in Chapter 2, SWP Table A 
is the contractual method for allocating available 
supply, and the total of all maximum SWP Table A 
amounts for deliveries from the Delta is 4.133 mil-
lion acre-feet (maf) per year. Article 21 refers to a 
provision in the contract for delivering water that is 
available in addition to SWP Table A amounts. (See 
Appendices A and B for more discussion.) Article 21 

Table 5.1  CalSim II water use prioritization 

1 Prior-right water users, minimum in-stream flow requirements, water quality requirements

2 SWP Table A contractors, CVP contractors

3 Reservoir storage for the next year (carryover)

4 SWP Article 21 deliveries
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of SWP contracts allows contractors to receive addi-
tional water deliveries only under specific conditions. 
These conditions are: 

The water is available only when it 1. 
does not interfere with SWP Table A 
allocations and SWP operations;

The water is available only when ex-2. 
cess water is available in the Delta;

The water is available only when con-3. 
veyance capacity is not being used 
for SWP purposes or scheduled SWP 
deliveries; and

The water cannot be stored in the 4. 
SWP system. In other words, the 
contractors must be able to use the 
Article 21 water directly or be able to 
store it in their own system.

 Water supply under Article 21 becomes avail-
able only during wet months of the year, gener-
ally December through March. Because an 
SWP contractor must have an immediate use 
for Article 21 supply or a place to store it out-
side of the SWP, not all SWP contractors can 
take advantage of this additional supply. 
 The importance of Article 21 water to local wa-
ter supply is tied to how each contractor uses its 
SWP supply. For those SWP contractors who are 
able to store their wet weather supplies, Article 21 
supply can be stored by being put directly into a 
reservoir or by offsetting other water that would 
have been withdrawn from storage, such as local 
groundwater. In the absence of storage, Article 21 
water is not likely to contribute significantly to lo-
cal water supply reliability. Incorporating supplies 
received under Article 21 into the assessment of 
water supply reliability is a local decision based on 
specific local circumstances, facts, and level of wa-
ter supply reliability required. This report presents 
information on Article 21 water separately so local 
agencies can determine whether it is appropriate 
to incorporate this supply into their analyses.

CalSim II Performance
 Some of the comments to the Draft 2003 SWP 
Delivery Reliability Report expressed concern about 
the accuracy of CalSim II and the credibility of 
conclusions about SWP delivery reliability that are 
based on CalSim II simulations. In order to respond 
to these concerns, DWR conducted several CalSim 
II studies. In one study, results from a CalSim II 
simulation using historical input from 1975 to 1998 
were compared to historical operations. This study 
is documented in the report, CalSim-II Simulation 
of Historical SWP/CVP Operations, Technical Memo-
randum Report, November 2003 and was provided 
in Appendix E of the 2005 SWP Delivery Reliability 
Report. In a second study, a sensitivity analysis was 
performed to quantify the effects of various inputs 
on CalSim II results. Two performance measures 
were used, a Sensitivity Index and Elasticity Index, 
to quantify the sensitivity of 12 model output 
responses to 12 different model input parameters. 
This sensitivity study was also provided in Appendix 
E of the 2005 SWP Delivery Reliability Report. 
 In a follow-up study, DWR staff conducted a 
more detailed analysis of the sensitivity results, 
focusing on the delivery reliability of SWP system. 
The results of this analysis are documented in an 
internal memorandum report, dated April 30, 2007. 
The purpose of this analysis was to assist SWP con-
tractors and other interested parties in evaluating 
the impact of model input parameters on SWP de-
liveries (SWP Delta deliveries, SWP north-of-Delta 
deliveries, and SWP deliveries under Article 21) 
with respect to a selected subset of input parameters. 
This memorandum report is available via the inter-
net at http://baydeltaoffice.water.ca.gov/ by click-
ing on the announcement of the Draft 2007 SWP 
Delivery Reliability Report under “Items of Interest.”



The State Water Project Delivery Reliability Report 2007

40

5  General Approach for Assessing SWP Delivery Reliability Through CalSim II Computer Simulations

Recent Improvements to 
CalSim II Simulations
 The SWP operation simulations in this report 
use the CalSim II model developed for the 2004 
Long-Term Central Valley Project Operations 
Criteria and Plan (OCAP) that was then modi-
fied specifically for these studies. In addition 
to the modifications needed for the 2007 U.S. 
District Court Judge Oliver Wanger’s decision, 
the 2004 OCAP version was modified to include 
the improvements listed below. A complete list of 
model assumptions is included in Appendix A. 
The new enhancements to CalSim II are: 

Improved representation of the San •	
Joaquin River Basin  The previous San 
Joaquin River Basin representation was 
replaced by the San Joaquin River Water 
Quality Module version 1.00 (SJRWQM) 

developed by U.S. Bureau of Reclamation 
Mid-Pacific Region. The SJRWQM is an 
update to previous versions that has gone 
through extensive agency review and a 
formal peer review.

Improved modeling of flow-salinity •	
relationships in the Delta  The previous 
Artificial Neural Network (ANN) used 
to estimate flow-salinity relationships has 
been replaced with a newer more accurate 
version. The new ANN and its accom-
panying implementation to the CalSim 
II model produces salinities that match 
more closely the Delta Simulation Model 
2 (DSM2) salinities.

An extended hydrologic sequence•	     
The Hydrologic sequence of 74 simulated 
years has been extended to 82 years, from 
water years 1922 through 1994 to water 
years 1922 through 2003.
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 CalSim II simulations were conducted to evaluate 
current (2007) SWP delivery reliability and incor-
porate actions to protect delta smelt defined by the 
2007 federal court ruling. Simulations to evaluate 
future (2027) SWP delivery reliability incorporate 
the current interim court-ordered operating rules 
related to delta smelt and a range of possible climate 
change impacts to hydrology in the Central Val-
ley. The interim operating rules for delta smelt are 
simulated at both a more-restricted level and a less-
restricted level for Delta exports to provide a range 
of estimated water deliveries. Therefore, for 2007, 
two studies are conducted. For 2027, 10 simulations 
are used to reflect the four assumed scenarios for 
climate change and the two levels of operation rules. 
By using these interim court-ordered operating rules 
in the studies, DWR is not making an assumption 
about the results of the ongoing discussions to revise 
the delta smelt Biological Opinion. The studies are 
simply an indication of the near-term impacts of 
these interim operating rules. An update of this re-
port for 2009 will be done using operating rules de-
fined by the revised delta smelt Biological Opinion. 
 Results of these updated CalSim II simulations 
are presented alongside results from the 2005 SWP 
Delivery Reliability Report to help identify and ex-
plain impacts to delivery reliability due to actions 
to protect delta smelt and future climate change. 
At the end of the chapter, the information is pre-
sented in a way to easily compare the estimated 
SWP deliveries under Current (2007) Condi-
tions to those under Future (2027) Conditions.

 This chapter contains tables summarizing the up-
dated estimated delivery amounts of the studies for 
the entire study period (1922-2003), dry years, and 
wet years and presents information on the estimated 
probability of SWP Table A delivery amounts cur-
rently and 20 years in the future. While two CalSim 
II simulations were made to estimate current deliv-
ery reliability (bookends for delta smelt protection) 
and 10 simulations were made to estimate future 
delivery reliability (combinations of flow constraints 
and climate change scenarios), simulation results in 
this chapter for Future (2027) Conditions are pre-
sented in terms of ranges in values for ease of analy-
sis. The annual values for SWP deliveries estimated 
by all the CalSim II simulations are listed in tables 
in Appendix B. These tables also show the annual 
SWP Table A demands assumed for each study.
 The results indicate potentially significant differ-
ences between the updated studies and studies done 
for the 2005 report under both current and future 
conditions for estimated deliveries during multiple-
year dry periods. In general, updated estimates of 
both current and future SWP Table A deliveries are 
less than the deliveries presented in the 2005 report, 
particularly during multiple dry years. For a given 
probability of exceedence, current and future SWP 
Table A deliveries are also less than were presented 
in the 2005 report. For future conditions, the proba-
bility of an annual SWP Table A delivery exceeding 
1.7 maf is substantially less than was presented in 
the 2005 report. The updated studies show generally 
higher SWP Table A deliveries under Future (2027) 

Assessment of 
Present and Future  
SWP Delivery  
Reliability

6
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Conditions compared to Current (2007) Condi-
tions, but decreases in deliveries in the future are 
possible during multiple dry year periods, depend-
ing on which climate change scenario is assumed. 
In comparison, the 2005 report showed more 
frequent and greater increases in future deliveries.

Assessment of SWP  
Delivery Reliability under 
Current (2007) Conditions 
 Current Conditions refer to those conditions 
believed in effect in 2007. These conditions, de-
scribed below, include Old River and Middle River 
flow targets from the current court-ordered interim 
operating rules. Results from CalSim II simula-
tions for the 2005 SWP Delivery Reliability Report 
under the 2005 study are presented throughout 
this section for comparison. Appendix A presents a 
detailed list of the study assumptions for this report.

Availability of Source Water 
 The 2005 level of development (level of water use 
in the source areas) is assumed representative of 
2007. The hydrologic sequence of simulated years is 
based on historical precipitation and runoff patterns 
and is from water years 1922 through 2003. The 
hydrologic sequence for the 2005 report is shorter, 

from water years 1922 through 1994. For compari-
son purposes, these differences are not significant.

Demand for Delta Water 
 The SWP Table A demands for deliveries from the 
Delta assumed for 2007 are shown in Table 6.1. The 
assumed demands for the studies were developed in 
discussions with SWP water contractors and stake-
holders involved in the development of the analyses 
associated with DWR’s 2007 document, Draft 
Environmental Impact Report: Monterey Amendment 
to the State Water Project Contracts (Including Kern 
Water Bank Transfer) and Associated Actions as Part 
of a Settlement Agreement (Monterey Plus). A range 
in SWP Table A demands is shown because the de-
mand is assumed to vary each year with the weather.
 Table 6.1 presents key demand values. Dif-
ferences between the values in updated studies 
and the 2005 study in the 2005 report are due 
to the longer simulation period for the current 
report. SWP Article 21 demands for water are 
the same as assumed in the 2005 SWP Delivery 
Reliability Report and are shown in Table 6.2. 

Ability to Convey Source Water to the 
Desired Point of Delivery
 The CalSim II simulations assume that current 
Delta water quality regulations (contained in the 

Table 6.1  SWP Table A demands from the Delta under Current Conditions 

Study of
Current Conditions

Average Demand Maximum Demand Minimum Demand

taf /year           maximum   
SWP Table A1         

taf /year           maximum   
SWP Table A1         

taf /year           maximum   
SWP Table A1         

2005 SWP Delivery Reliability Report, 
Study 2005

3290                    80% 3862 93% 2321             56%

Updated Studies (2007) 3308 80% 3864 94% 2323  56%

1/   4,133 taf /year.

Table 6.2  Article 21 demands from the Delta under Current Conditions 

Study of
Current Conditions 

Average Article 21 demand (taf) Total
(taf/year)

December - March April - November

2005 SWP Delivery Reliability Report, 
Study 2005

704 607 1311

Updated Studies (2007) 699 598 1297
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State Water Resources Control Board’s Decision 
1641) are in place for the 2007 studies. The simula-
tions also incorporate flow restrictions of the recent 
court-ordered interim operating rules related to delta 
smelt. Two CalSim II simulations were run to evalu-
ate a lower level and a higher level of flow restric-
tions to give a range of potential SWP water delivery 
estimates. The specific rules for these flows are con-
tained in Table 6.3. The lower- and higher-level re-
strictions are the same for Dec. 25 through Feb. 20 
and April 15 through May 15. They are significantly 
different during Feb. 21 through April 14 and May 
16 through June 30. Additional information on the 
characterization of the potential court decision in 
the model is found in Appendix A. The amount of 
exports allowed while achieving the Old River and 
Middle River flow targets are assumed shared equal-
ly between the CVP and the SWP. Combined CVP 
and SWP exports also are assumed constrained 
according to the June 30, 2004, Long-Term Central 
Valley Project Operations Criteria and Plan during 
April 15 to May 15. This operation is part of the 
Vernalis Adaptive Management Plan. The specific 
rules for this restriction are included in Appendix A. 
 The simulation of Current Conditions in the 
2005 report also assumed D-1641 Delta standards 
and combined SWP and CVP pumping restric-
tions according to the 2004 Long-Term Central 
Valley Project Operations Criteria and Plan. 
However, the 2005 report assumed no Old Riv-
er and Middle River flow targets.  

Presentation of CalSim II Results
 For the purpose of describing SWP deliveries 
under Current (2007) Conditions in this chap-
ter, the annual deliveries from the two CalSim 
II simulations, which assumed a higher and a 
lower level of Old River and Middle River flow 
targets, are averaged. The annual SWP Table 
A and Article 21 deliveries for the two 2007 
simulations are presented in Appendix B. 

SWP Table A Deliveries under Different 
Hydrologic Scenarios
 Table 6.4 contains the average, maximum, and 
minimum estimates of SWP Table A deliveries 
from the Delta under Current Conditions from 
the 2005 SWP Delivery Reliability Report and 
under 2007 assumptions that include Old River 
and Middle River flow targets. As previously men-
tioned, SWP deliveries under 2007 conditions 
are the result of averaging annual deliveries from 
two scenarios of Old River and Middle River flow 
targets. The estimated probabilities for a given 
amount of annual SWP delivery under Current 
(2007) Conditions are presented in Figure 6.1.
 Table 6.4 shows that under updated Current 
(2007) Conditions, average SWP delivery amounts 
may decrease 5 percent of maximum SWP Table 
A when compared to the earlier estimate, from 68 
percent to 63 percent. Since SWP Table A demands 
are the same between the earlier and updated stud-
ies, this decrease in deliveries is primarily due to 
the Old River and Middle River flow targets to 

Table 6.3  Old and Middle River flow target scenarios assumed in CalSim II studies 

Period

 Combined Average Old River and Middle River flow1

Less Restrictive More Restrictive

Dec 25 – Jan 3 Less than 2,000 cfs flow upstream Less than 2,000 cfs flow upstream

Jan 4 – Feb 20 Less than 5,000 cfs flow upstream Less than 5,000 cfs flow upstream

Feb 21 – April 14 Less than 5,000 cfs flow upstream Less than 750 cfs flow upstream

Apr 15 – May 15 No Old and Middle River flow constraint;  
VAMP controls exports

No Old and Middle River flow constraint;  
VAMP controls exports

May 16 – May 31 Less than 5,000 cfs flow upstream Less than 750 cfs flow upstream

Jun 1 – Jun 30 Less than 5,000 cfs flow upstream Less than 750 cfs flow upstream

1/   Where: OMR flow = (0.58 * flow at Vernalis) – (0.913 * total export)
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protect delta smelt reducing the amount of Delta 
water available for export by the SWP. The maxi-
mum delivery of 93 percent for the 2005 study is 
reduced to 90 percent for the updated study. The 
estimate of minimum SWP Table A delivery actu-
ally increases slightly. This is primarily due to the 
larger amount of storage available in Lake Oroville 
at the beginning of the year. The higher amount of 
storage is due to the fish-protection restrictions on 
SWP Delta pumping for the previous year reduc-
ing the need to release water from Lake Oroville. 
 Table 6.5 includes estimates of SWP Table A 
deliveries for Current (2007) Conditions under an 
assumed repetition of historical drought periods. 
The years are identified as dry by the Eight River 
Index, a good indicator of the relative amount 
of water supply available to the SWP. The Eight 
River Index is the sum of the unimpaired runoff 
from the four rivers in the Sacramento Basin used 
to define water conditions in the basin plus the 
four rivers in the San Joaquin Basin, which cor-
respondingly define water conditions in that basin. 
The eight rivers are the Sacramento, Feather, Yuba, 

American, Stanislaus, Tuolumne, Merced, and San 
Joaquin. Table 6.5 also includes the average deliver-
ies for comparison purposes. Once again, deliveries 
under Current (2007) Conditions are the result 
of averaging annual deliveries from two scenarios 
of Old River and Middle River flow targets.
   Table 6.5 shows that estimates of updated SWP 
deliveries under Current (2007) Conditions dur-
ing dry periods are less than were earlier estimated. 
SWP deliveries may be reduced to 34 percent 
of maximum SWP Table A during the two-year 
drought of 1976-1977. The six-year drought of 
1987-1992 is estimated to provide 35 percent of 
maximum SWP Table A, a reduction of 289 taf/year 
when compared to the 2005 estimate. The four-year 
drought of 1931-1934 is an exception with SWP 
deliveries estimated to increase 3 percent of maxi-
mum SWP Table A, from 32 percent to 35 percent. 
 Table 6.6 summarizes SWP Table A deliveries un-
der an assumed repetition of historical wet periods 
under Current (2007) Conditions. As with drought 
years, the Eight River Index is used to identify wet 
years. Table 6.6 shows that estimates of SWP  

Table 6.5  Average and dry period SWP Table A deliveries from the Delta under Current Conditions 

Study of 
Current  Conditions

SWP Table A delivery from the Delta (in percent of maximum SWP Table A1)

Long-term 
Average2                  

Single 
dry year 

1977   

2-year 
drought           

1976-1977           

4-year 
drought           

1931-1934    

6-year 
drought           

1987-1992    

6-year 
drought           

1929-1934    

2005 SWP Delivery Reliability Report, 
Study 2005

68% 4% 41% 32% 42% 37%

Updated Studies (2007)3 63% 6% 34% 35% 35% 34%

1/   4,133 taf /year 
2/   1922-1994 for 2005 SWP Delivery Reliability Report; 1922-2003 for Updated Studies (2007)
3/   Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow targets described in Table 6.3

Table 6.4  SWP Table A delivery from the Delta under Current Conditions 

Study of 
Current Conditions

Average Delivery2 Maximum Delivery2 Minimum Delivery2

taf / 
year      

% of maximum   
SWP Table A1  

taf / 
year      

% of maximum   
SWP Table A1  

taf / 
year      

% of maximum   
SWP Table A1  

2005 SWP Delivery Reliability Report,
Study 2005

2818                 68% 3848                 93% 159                     4%

Updated Studies (2007)3 2595 63% 3711 90% 243 6%

1/   4,133 taf /year  
2/   1922-1994 for 2005 SWP Delivery Reliability Report; 1922-2003 for Updated Studies (2007)
3/   Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow targets described in Table 6.3.
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deliveries under updated Current (2007) Conditions 
do not significantly change from earlier estimates 
during wet years. Decreases in SWP deliveries for 
these wet periods generally range from 0 to 2 per-
cent of maximum SWP Table A (0 to 83 taf/year). 

Article 21 Deliveries under Different  
Hydrologic Scenarios 
 State Water Project water delivery is a combina-
tion of both SWP Table A deliveries and the use of 
Article 21 by some contractors to store water locally 
at times when extra water and capacity is available 
beyond that needed by normal SWP operations. 
Table 6.7 contains the average, maximum, and 
minimum SWP Article 21 deliveries over the 1922-
1994 period for the earlier study and the 1922-2003 
period for the updated simulations. Comparing 
the estimates of SWP Article 21 deliveries, the 
updated estimates show significantly less delivery 
amounts on average and for maximum delivery over 
the simulation period. Estimated average Article 
21 deliveries are 175 taf less under the updated 
Current (2007) Conditions than was estimated in 
the 2005 report. Estimated maximum Article 21 
delivery is reduced 520 taf. These reductions are 
primarily due to the storage in San Luis Reservoir 

being lower in the 2007 studies. The reservoir is 
lower because Delta pumping is restricted by the 
court-ordered operation rules for delta smelt. To 
assure SWP Table A deliveries for the coming year 
are not reduced, the SWP portion of San Luis 
Reservoir must be very close to full, if not com-
pletely full, before Article 21 deliveries are made.
 As noted above, water available for Article 
21 occurs only in wet periods and it is difficult 
to evaluate impacts except to look at specific 
years. Table 6.8 shows the updated and earlier 
estimates of Article 21 deliveries by year during 
dry periods. Under the updated current (2007)  
conditions, Article 21 deliveries are estimated 
to be significantly reduced during the dry peri-
ods 1929-1934, 1976-1977, and 1987-1992.
 Table 6.9 shows the updated and earlier esti-
mates of Article 21 deliveries by year during the 
1978-1987 wet period. Under Current (2007) 
Conditions, updated estimated Article 21 deliv-
ery can decrease up to 550 taf in an individual 
year, compared to earlier estimates. In only one 
year, 1980, does the estimated Article 21 deliver-
ies increase when compared to earlier estimates. 

Table 6.6  Average and wet years SWP Table A delivery from the Delta under Current Conditions

Study of 
Current Conditions

Percent of maximum (4,133 taf /year) SWP Table A delivery from the Delta

Long-term          
Average1

Single  
wet           

year 1983            

2-year  
wet               

1982-1983              

4-year 
wet                 

1980-1983    

6-year 
wet               

1978-1983  

10-year 
wet       

1978-1987

2005 SWP Delivery Reliability Report, 
Study 2005

68% 60% 65% 69% 75% 72%

Updated Studies (2007)2 63% 60% 66% 68% 73% 71%

1/   1922-1994 for 2005 SWP Delivery Reliability Report; 1922-2003 for Updated Studies (2007)
2/   Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow targets described in Table 6.3

Table 6.7  Annual SWP Article 21 delivery from the Delta under Current Conditions 

Study of Current Conditions Average delivery1 (taf) Maximum delivery1   (taf) Minimum delivery1 (taf) 

2005 SWP Delivery Reliability Report, 
Study 2005

260 1110 0

Updated Studies (2007)2 85 590 0

1/   1922-1994 for 2005 SWP Delivery Reliability Report; 1922-2003 for Updated Studies (2007)
2/   Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow targets described in Table 6.3
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SWP Table A Delivery Probability 
 The probability that a given level of SWP Table 
A amount will be delivered from the Delta is 
shown for Current (2007) Conditions in Figure 

6.1. Results from the 2005 SWP Delivery Reli-

ability Report and updated estimates for 2007 are 
shown. Updated estimates of probability for Cur-
rent (2007) Conditions are shown as a single line 
which results from ranking the averaged deliveries 
from the two scenarios of Old River and Middle 

Table 6.8  Average and dry year SWP Article 21 delivery under Current Conditions (taf per year) 

Year

2005 SWP 
Reliability Report, Study 2005

Updated 
Studies (2007)2

1929 0 0

1930 120 0

1931 0 0

1932 240 0

1933 510 40

1934 210 0

1976 190 5

1977 0 0

1987 550 0

1988 0 0

1989 0 0

1990 0 0

1991 0 0

1992 0 0

Long-term average1 260 85

1/   1922-1994 for 2005 SWP Delivery Reliability Report; 1922-2003 for Updated Studies (2007)
2/   Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow targets described in Table 6.3

Table 6.9 Average and wet year SWP Article 21 delivery under Current Conditions (taf per year) 

Year

2005 SWP 
Reliability Report, Study 2005

Updated 
Studies (2007)2

1978 300 100

1979 160 0

1980 140 190

1981 550 0

1982 800 490

1983 400 400

1984 550 460

1985 0 0

1986 120 30

1987 550 0

1978-87 Average 360 170

Long-term Average1 260 85

1/   1922-1994 for 2005 SWP Delivery Reliability Report; 1922-2003 for Updated Studies (2007)
2/   Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow targets described in Table 6.3
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River flow targets. Probability values for each of 
these two scenarios are presented in Appendix B. 
To use Figure 6.1, one would first locate the percent 
exceedence of interest along the horizontal axis (x-
axis) of the graph, move vertically upward to the 
curve, then horizontally to the vertical axis (y-axis) 
and read the annual delivery. For example, for an 
80 percent exceedence, corresponding annual SWP 
Delta deliveries would be 2,277 taf from previous 
estimates and 1,990 taf for the updated estimates. 
The numerical data for this figure is included in 
Appendix B and should be referenced for specific 
values corresponding to specific exceedences.
 Figure 6.1 shows that under Current (2007) Con-
ditions, for probabilities of exceedence above 40 
percent, updated annual SWP Table A deliveries can 
be 250 taf to 500 taf less than the earlier estimates. 
Annual SWP Table A deliveries associated with 
exceedences below 40 percent are much less dif-

ferent than the 2005 study. Table 6.10 contains the 
values for SWP Delta deliveries corresponding to 25 
percent, 50 percent, and 75 percent exceedence. The 
information in Table 6.10 can be stated as follows:
For any given year, 

There is a 25 percent chance that SWP •	
deliveries will be at or above 3,218 taf.

There is an equal chance that SWP de-•	
liveries will be above or below 2,976 taf.

There is 75 percent chance that SWP •	
deliveries will be above 2,168 taf. An-
other way to state this is that there is a 
25 percent chance that deliveries will be 
below this value.

Impact on Total SWP Deliveries under 
Current (2007) Conditions Due to Flow 
Restrictions to Protect Delta Smelt 
 As previously discussed, the updated estimates of 
current SWP deliveries in this report incorporate 
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Figure 6.1  Average and wet years SWP Table A delivery from the Delta under Current Conditions

Table 6.10  Highlighted SWP Table A delivery percent exceedence values under Current Conditions 

 

Exceedence

Annual SWP Table A Delivery (taf) Reduction in delivery 
compared to 2005 report (taf)

2005 SWP Reliability Report, 
Study 2005

Updated 
Studies (2007)1

25% 3323 3218 105 (3%)

50% 3173 2976 197 (6%)

75% 2588 2168 420 (16%)

1/   Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow targets described in Table 6.3.
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effects on SWP deliveries caused by new restrictions 
in Old River and Middle River flows ordered by the 
federal court in December 2007. Tables 6.4, 6.5, 6.7, 

and 6.8 indicate that both SWP Table A and Article 
21 deliveries under the updated studies tend to be 
less overall and in particular during dry periods 
compared to the results presented in the previous 
2005 report. This section further characterizes the 

change in combined SWP Table A and Article 21 
SWP deliveries due to the federal court order. 
 For the updated delivery estimates, CalSim 
II simulations were run assuming a lower level 
and a higher level of flow restrictions to give a 
range of potential SWP water delivery estimates. 
The lower- and higher-level restrictions are sig-
nificantly different during Feb. 21 through April 
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14 and May 16 through June 30. The specific 
rules for these flows are contained in Table 6.3. 
For presentation of combined SWP deliveries, 
annual SWP Table A and Article 21 deliver-
ies from the two simulations are averaged.
 Figures 6.2 and 6.3 show the distribution of chang-
es in total annual SWP deliveries between updated 
estimates and estimates from the 2005 report over 
the common 1922 through 1994 simulation period. 
Figure 6.2 shows the distribution of changes in total 
annual delivery in terms of thousand acre-feet and 
frequency of occurrence while Figure 6.3 shows the 
distribution of changes in terms of percent change 
from the 2005 report estimates and frequency of 
occurrence. Any differences in SWP deliveries are 
nearly entirely due to the new flow restrictions for 
delta smelt in the updated studies. The total an-
nual SWP deliveries which are used to generate 
Figures 6.2 and 6.3 are presented in Table B.22. 
 Figures 6.2 and 6.3 show that out of the 73 
years of simulation (1922-1994), total annual 
SWP deliveries decrease 93 percent of the time 
under the updated estimates. Annual deliver-
ies decrease from 0 to 400 taf over 50 percent of 
the time and from 401 taf to 1,200 taf 38 per-
cent of the time. In terms of percent decrease in 
deliveries, total annual SWP deliveries decrease 
more than 30 percent 16 percent of the time. 
 Table 6.7 shows that, on average, Article 21 deliv-
ery is about 175 taf less under the 2007 study than 
under the 2005 study. When this is combined with 
the difference in average SWP Table A delivery 
projections presented in Table 6.4, the difference 
in total average SWP delivery is about 400 taf, for 
an overall decrease of about 13 percent in delivery 
capability from the 2005 to the 2007 study

Assessment of SWP  
Delivery Reliability under 
Future (2027) conditions 
 Future Conditions refer to conditions that are 
assumed in effect in the year 2027. These condi-

tions as described below include effects of climate 
change and the same Old River and Middle River 
flow targets that are assumed under Current (2007) 
Conditions. Results from the CalSim II simula-
tion for the 2005 SWP Delivery Reliability Report 
under 2025 future scenario (Study 2025) are 
presented throughout this section for comparison 
purposes. A detailed list of the study assump-
tions for this report is presented in Appendix A.

Availability of Source Water 
 DWR’s 2006 report, Progress on Incorporating 
Climate Change into Management of California’s 
Water Resources, evaluates possible future impact 
on California water supply through CalSim II 
simulations with hydrologic sequences that reflect 
different scenarios of climate change. The four 
climate change scenarios consist of two greenhouse 
gas emissions scenarios, A2 and B1, and two global 
climate models, the Geophysical Fluid Dynamic 
Lab model (GFDL) and the Parallel Climate model 
(PCM). The A2 emissions scenario assumes high 
growth in population, regional based economic 
growth, and slow technological changes, which 
collectively result in significantly higher green-
house gas emissions. The B1 scenario represents 
low growth in population, global based economic 
growth, and sustainable development all of which 
results in a low increase in greenhouse gas emissions. 
Both the GFDL model and PCM predict future 
warming although the GFDL model indicates a 
greater warming trend than does the PCM. These 
four scenarios are assumed for the analysis in this 
report in order to generate the 82-year hydrologic 
sequence. It should be noted that these scenarios, 
although focusing on potential water supply condi-
tions in 2050, include the assumption that water 
use in the water supply basins is at a 2020 level of 
development, not a 2050 level of development. In 
this respect, the studies span assumed temporal 
points of reference. They are, however, the best 
available estimates for future SWP water deliveries. 
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Demand for Delta Water 
 The SWP contractors’ SWP Table A demands 
for deliveries from the Delta assumed for 2027 
are shown in Table 6.11. The assumed demands 
for the studies were developed through discus-
sions with SWP water contractors and stakehold-
ers involved in the development of DWR’s Draft 
Environmental Impact Report (Draft EIR) for the 
Monterey Amendment to the State Water Project 
Contracts, including the Kern Water Bank Transfer 
and associated actions as part of a Settlement Agree-
ment (Monterey Plus). Maximum and minimum 
SWP Table A demand is shown because the 
demand is assumed to vary each year with the 
weather. SWP Article 21 demands for water are 
the same as assumed in the 2005 SWP Delivery 
Reliability Report and are shown in Table 6.12.

Ability to Convey Source Water to the 
Desired Point of Delivery
 One of the most significant assumptions regard-
ing SWP conveyance is that the rules and facilities 
related to Delta conveyance will remain at the status 
quo. That is, no new facilities are assumed to be in 
place to convey water through, around, or through 
and around the Delta. As noted in Chapter 3, there 
are several processes under way to identify modifi-
cations to the existing method of conveying water 
through the Delta to reduce the conflict between 

fishery concerns and water supply reliability. How-
ever, these programs are not at a stage where such 
changes can be used in this report. The CalSim II 
simulations for 2027 scenarios assume the current 
Delta water quality regulations (contained in the 
State Water Resources Control Board’s Decision 
1641) are in place as well as the flow restrictions for 
Old River and Middle rivers set forth in the federal 
court-ordered interim action related to delta smelt. 
The studies evaluate a lower level and a higher level 
of flow restrictions to give a range of potential SWP 
water delivery estimates. The specific rules for these 
flows are contained in Table 6.3. The exports result-
ing from meeting Old River and Middle River flow 
targets related to delta smelt are again assumed 
shared equally between the CVP and the SWP. 
 The simulation of Future Conditions in the 2005 
report (Study 2025) also assumed D-1641 Delta 
water quality requirements and combined SWP and 
CVP pumping restrictions according to the 2004 
Long-Term Central Valley Project Operations Crite-
ria and Plan. It did not assume the flow restrictions 
for Old River and Middle Rivers were in place. 
 To simulate the assumed 2027 conditions, 10 
CalSim II simulations are needed: the two levels 
of flow restrictions combined with four climate 
change scenarios and a scenario assuming no cli-
mate change. SWP deliveries derived from these 10 
simulations were modified as explained below before 

Table 6.11  SWP Table A demands from the Delta under Future Conditions 

Study of 
Future Conditions

Average Demand Maximum Demand Minimum Demand

taf / 
year

% of maximum   
SWP Table A1  

taf / 
year

% of maximum   
SWP Table A1  

taf / 
year

% of maximum   
SWP Table A1  

2005 SWP Delivery Reliability Report, 
Study 2025

4110                  99% 4133                  100% 3898                    94%

Updated Studies (2027) 4111                  99% 4133                  100% 3935                    95%

1/   4,133 taf /year.

Table 6.12  Article 21 demands from the Delta under Future Conditions 

Study of 
Future Conditions

Average Article 21 demand (taf)
Total (taf)

December - March April - November

2005 SWP Delivery Reliability Report, 
Study 2025

704                     607 1311

Updated Studies (2027) 699                     598 1297
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being used to describe Future (2027) Conditions.

Presentation of CalSim II Results
 For the purpose of describing SWP deliveries 
under Future Conditions in this chapter, the an-
nual deliveries under the four scenarios of climate 
change simulated by CalSim II were adjusted to 
better estimate deliveries reflecting 2027 condi-
tions. As previously mentioned, the climate change 
scenarios for Future Conditions assume projections 
of climate and hydrology for 2050. Currently, 2027 
climate change projections are not available. In 
order to estimate SWP deliveries 20 years in the 
future with potential changes in climate, annual 
SWP deliveries were interpolated between deliver-
ies from a CalSim II simulation of a particular 
climate change scenario under the low or high 
operation restrictions for Old River and Middle 
River flows and deliveries from the corresponding 
CalSim II simulation which assumes no climate 
change. All CalSim II simulations for Future 
Conditions assume a 2027 SWP demand level. 
 Each climate change scenario then consists of two 
sequences of modified (interpolated) SWP deliveries, 
one sequence for each of the two levels of Old River 
and Middle River flow targets. For each climate 
change scenario, these two sequences of annual de-
liveries were then averaged to yield a single sequence 
designed to reflect a climate change projection to 
2027 with an averaged Old River and Middle River 
flow target operation. The following tables and 
graph of SWP Table A delivery probability are based 
on these four sequences of annual SWP deliveries. 

The annual SWP Table A and Article 21 deliveries 
for the 10 simulations on which the information in 
this section is based are presented in Appendix B. 

SWP Table A Deliveries under Different 
Hydrologic Scenarios
 Table 6.13 contains the average, maximum, and 
minimum estimates of SWP Table A deliveries 
from the Delta under Future Conditions from 
Study 2025 from the 2005 SWP Delivery Reliabil-
ity Report and under updated 2027 assumptions. 
The deliveries under 2027 conditions are shown 
as a range to account for the four climate change 
scenarios. The estimated probabilities for a given 
amount of annual SWP delivery under Future 
(2027) Conditions are presented in Figure 6.4. 
 Table 6.13 shows that under the updated Future 
(2027) Conditions, average SWP delivery amounts 
may decrease from 8 to 11 percent of maximum 
SWP Table A amounts compared to earlier esti-
mates. Since SWP Table A demands are the same 
in the earlier and updated studies, this decrease in 
deliveries is primarily due to the incorporation of 
the Old River and Middle River flow targets related 
to delta smelt reducing the amount of Delta water 
available for export by SWP and the assumed hy-
drologic changes associated with climate change. 
The estimate of minimum annual SWP Table A 
delivery for the updated study ranges from 6 to 
7 percent of maximum SWP Table A amounts. 
 Table 6.14 includes estimates of SWP Table A 
deliveries for a single-year and multiyear droughts. 
It also includes the average of the SWP Table A 

Table 6.13  SWP Table A delivery from the Delta under Future Conditions 

Study of 
Future Conditions

Average Delivery2 Maximum Delivery2 Minimum Delivery2

taf / 
year

% of maximum   
SWP Table A1

taf / 
year

% of maximum   
SWP Table A1

taf / 
year

% of maximum   
SWP Table A1

2005 SWP Delivery Reliability Report, 
Study 2025

3178 77% 4133 100% 187 5%

Updated Studies (2027)3 2724–
2850

66 – 69% 4133 100% 255–
293

6 – 7%

1/   4,133 taf /year 
2/   1922-1994 for 2005 SWP Delivery Reliability Report; 1922-2003 for Updated Studies (2027)
3/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first interpolated between full  
2050 level and no climate change scenarios, then averaged over the two scenarios of Old and Middle River flow targets.
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ally range as much as those for the dry periods. The 
maximum range is 3 percent of maximum SWP 
Table A for the six-year and 10-year wet periods. 
This equates to a range of 120 taf/yr. Reductions 
in delivery amounts are significant for the four-, 
six-, and 10-year wet periods. For example, aver-
age annual SWP Table A deliveries decrease to a 
range of 86 to 87 percent of maximum SWP Table 
A for the 1980-1983 period. The estimate for the 
2025 study for this period is 93 percent. This cor-
responds to a reduction of 250 taf/yr to 290 taf/yr. 

Article 21 Deliveries under Different  
Hydrologic Scenarios 
 Table 6.16 contains the average, maximum, and 
minimum SWP Article 21 deliveries over the 

deliveries for comparison purposes. Estimates 
of updated SWP deliveries under Future (2027) 
Conditions during dry periods can range 5 per-
cent of maximum SWP Table A (32 percent to 37 
percent for 1931-1934). This is a range of almost 
210 taf/year. With the period 1931-1934 being 
the exception, all other multiyear droughts show 
reduced deliveries. The reductions range from 2 
percent to 13 percent of maximum SWP Table 
A amounts, or from 83 taf/yr to 540 taf/yr.
 Table 6.15 summarizes SWP Table A deliveries un-
der an assumed repetition of historical wet periods 
under Future Conditions. As with drought years, 
the Eight River Index is used to identify wet years. 
The estimated deliveries for the updated future 
(2027) condition during wet periods do not gener-

Table 6.14  Average and dry period SWP Table A deliveries from the Delta under Future Conditions 

Study of 
Future Conditions

Percent of maximum (4,133 taf /year) SWP Table A delivery from the Delta

Long-term  
Average1

Single  
dry year   

1977     

2-year  
drought  

1976-1977         

4-year 
drought 

1931-1934          

6-year 
drought 

1987-1992          

6-year 
drought   

1929-1934

2005 SWP Delivery Reliability Report, 
Study 2025

77% 5% 40% 33% 42% 38%

Updated Studies (2027)2 66 – 69% 7% 26 – 27% 32 – 37% 33 – 35% 33 – 36%

1/   1922-1994 for 2005 SWP Delivery Reliability Report; 1922-2003 for Updated Studies (2027)
2/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first interpolated between full  
2050 level and no climate change scenarios, then averaged over the two scenarios of Old and Middle River flow targets.

Table 6.15  Average and wet period SWP Table A deliveries from the Delta under Future Conditions

Study of 
Future Conditions

Percent of maximum (4,133 taf /year) SWP Table A delivery from the Delta

Long-term 
Average1

Single 
wet year 

1983     

2-year 
wet 

1982-1983         

4-year 
wet 

1980-1983          

6-year 
wet 

1978-1983          

10-year 
wet   

1978-1987

2005 SWP Delivery Reliability Report, 
Study 2025

77% 95% 97% 93% 93% 89%

Updated Studies (2027)2 66 – 69% 94% 97% 86 – 87% 84 – 87% 80 – 83%

1/   1922-1994 for 2005 SWP Delivery Reliability Report; 1922-2003 for Updated Studies (2027)
2/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first interpolated between full 2050 level 
and no climate change scenarios, then averaged over the two scenarios of Old and Middle River flow targets.

Table 6.16  Annual SWP Article 21 delivery from the Delta under Future Conditions 

Study of  Current Conditions Average delivery1 (taf) Maximum delivery1   (taf) Minimum delivery1 (taf) 

2005 SWP Delivery Reliability Report, 
Study 2025

120 550 0

Updated Studies (2027)2 30 410 – 420 0

1/   1922-1994 for 2005 SWP Delivery Reliability Report; 1922-2003 for Updated Studies (2027)
2/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first interpolated between full 2050 level 
and no climate change scenarios, then averaged over the two scenarios of Old and Middle River flow targets.
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Table 6.17  Average and dry year SWP Article 21 delivery under Future Conditions (taf per year) 

Year
2005 SWP Reliability Report, 

Study 2025
Updated 

Studies (2007)2

1929 0 0

1930 140 0

1931 0 0

1932 110 0 – 40

1933 550 20 – 90

1934 240 0 – 10

1976 0 0

1977 0 0 - 10

1987 180 0

1988 0 0

1989 90 0

1990 0 0

1991 0 0

1992 100 0

Long-term
Average1 120 30

1/   1922-1994 for 2005 SWP Delivery Reliability Report; 1922-2003 for Updated Studies (2027)
2/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first interpolated between 
full 2050 level and no climate change scenarios, then averaged over the two scenarios of Old and Middle River flow targets.

1922-1994 period for earlier studies and the 1922-
2003 period for the updated simulations of Future 
(2027) Conditions. Comparing the estimates of 
SWP Article 21 deliveries, the updated estimates 
show less delivery amounts on average and for 

the maximum annual delivery over the simula-
tion period. Estimated average Article 21 deliver-
ies are 90 taf less under updated Future (2027) 
Conditions than was estimated in the 2005 SWP 
Delivery Reliability Report. Estimated maximum 

Table 6.18  Average and wet year SWP Article 21 delivery under Future Conditions (taf per year) 

Year
2005 SWP Reliability Report, 

Study 2025
Updated 

Studies (2027)2

1978 300 40 - 150

1979 140 0

1980 90 90 - 130

1981 70 0

1982 170 0

1983 360 270 – 290

1984 490 410 – 420

1985 0 0

1986 80 0 – 10

1987 180 0

1978-87 
Average 190 90 – 100

Long-term
Average1 120 30

1/   1922-1994 for 2005 SWP Delivery Reliability Report; 1922-2003 for Updated Studies (2027)
2/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first interpolated between full 
2050 level and no climate change scenarios, then averaged over the two scenarios of Old and Middle River flow targets.
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Figure 6.4  SWP Table A delivery probability under future conditions

Table 6.19  Highlighted SWP Table A delivery percent exceedence values under Future Conditions

 

Exceedence

Annual SWP Table A Delivery (taf) Reduction in delivery in updated studies 
compared to 2005 report (taf)

2005 SWP Delivery Reliability Report, 
Study 2025

Updated 
Studies (2027)1

25% 4133 3687 – 3815 318 – 446  (8 – 11%)

50% 3565 2967 – 3205 360 – 598 (10 – 17%)

75% 2738 1860 – 2077 661 – 878 (24 – 32%)

1/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first interpolated between full  
2050 level and no climate change scenarios, then averaged over the two scenarios of Old and Middle River flow targets

Article 21 delivery is reduced 120 to 130 taf. 
 Table 6.17 contains the estimates for Article 21 
deliveries during historical dry periods. No Ar-
ticle 21 delivery is estimated for the lower range 
of the updated Future (2027) Conditions for any 
of the years. For the higher range, some Article 
21 deliveries are shown for 1932 through 1934 
and 1977. The availability of Article 21 deliver-
ies during dry periods is greatly reduced in the 
analysis of the updated future (2027) condition. 
 Table 6.18 shows updated and earlier estimates of 
Article 21 deliveries by year during the 1978-1987 
wet period. The availability of Article 21 deliveries is 
also reduced for this wet period. The average Article 
21 delivery for the 1978 - 1987 period under Future 
(2027) Conditions ranges from 90 taf/yr to 100 
taf/yr, compared to 190 taf/yr for the 2025 study. 

SWP Table A Delivery Probability
 The probability that a given level of SWP Table 
A amount will be delivered from the Delta is 
shown for Future (2027) Conditions in Figure 6.4. 
Results from both the 2025 study from the 2005 
SWP Delivery Reliability Report and the updated 
2027 studies are shown. Probabilities for 2027 
conditions are shown as a shaded area to reflect 
the range in SWP Table A deliveries resulting 
from the four climate change scenarios analyzed.
 Figure 6.4 shows that under Future (2027) Con-
ditions, for probabilities of exceedence under 80 
percent, updated annual SWP Table A deliveries 
can be significantly less than the earlier estimates. 
For example, given a 60 percent time at or above, 
an earlier estimate of about 3,400 taf annually 
decreases to about 2,670 taf to 2,890 taf annu-
ally for the updated estimates. Displaying delivery 
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probabilities as a shaded area on Figure 6.4 shows 
the impact of uncertainty on probabilities associ-
ated with a given future SWP Table A delivery. 
The information on which Figure 6.4 is based is 
contained in Tables B.12 through B.15 in Appendix B. 
 Table 6.19 presents the SWP Table A an-
nual deliveries associated with 25, 50, and 75 
percent exceedence from Figure 6.4. The infor-
mation in this table can be stated as follows:
For any given year, 

There is 1 chance in 4 that SWP de-•	
liveries will be at or above the range of 
3,687 taf to 3,815 taf.

There is an equal chance that SWP de-•	
liveries will be above or below the range 
of 2,967 taf to 3,205 taf.

There is 75 percent chance that SWP •	
deliveries will be above the range of 1,860 
taf to 2,077 taf. Another way to state this 
is that there is a 25 percent chance that 
deliveries will be below this range.

Comparing Current and  
Future SWP Delivery  
Reliability 
 CalSim II simulation-based results presented 
earlier in this chapter compare updated delivery 
projections with those contained in the 2005 
SWP Delivery Reliability Report and generally 
show that deliveries are projected to be less than 
projected in the 2005 report due to adding flow 
restrictions for Old River and Middle rivers set 

forth in the recent federal court-ordered interim 
action related to delta smelt and potential climate 
change scenarios. This section presents the same 
CalSim II simulation-based results in a way to 
facilitate comparing current reliability to future 
reliability. Results from the 2005 SWP Delivery 
Reliability Report are presented as a reference.

SWP Table A Deliveries under Different 
Hydrologic Scenarios
 Tables 6.20, 6.21, and 6.22 contain summaries and 
highlights of estimated SWP Table A deliveries 
from the Delta under current and Future (2027) 
Conditions from the 2005 SWP Delivery Reliability 
Report and as derived from updated CalSim II simu-
lations for this report. In the 2005 report, future 
SWP deliveries on average tended to increase over 
current deliveries. The updated estimates of future 
SWP deliveries also tend to increase compared to 
updated estimated current deliveries. An excep-
tion is for dry periods. The 2005 report indicated 
that future SWP Table A deliveries for dry periods 
would be approximately the same as for current 
dry periods. The updated estimates indicate that 
future SWP Table A deliveries under a two-year 
drought condition (1976-1977) could be lower by 
as much as 8 percent of maximum SWP Table A 
than under Current (2007) Conditions (Table 6.21).

Article 21 Deliveries under Different  
Hydrologic Scenarios 
 Tables 6.23, 6.24, and 6.25 contain summaries and 
highlights of estimated SWP Article 21 deliveries 

Table 6.20  SWP Table A delivery from the Delta under current and Future Conditions

Study of 
Future Conditions

Average Delivery2 Maximum Delivery2 Minimum Delivery2

taf /year SWP Table A1

maximum
taf /year SWP Table A1

maximum
taf /year SWP Table A1

maximum

2005 SWP Delivery Reliability Report
Current (2005)
Future (2025)

2818
3178

68%
77%

3848
4133

93%
100%

159 
187

4%
5%

Update Studies
Current (2007)
Future (2027)3

2595
2724–
2850

63%
66 – 69%

3711 
4133

90%
100%

243
255 

– 293

6%
6 – 7%

1/   4,133 taf /year 
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Table 6.23  Annual SWP Article 21 delivery from the Delta under current and Future Conditions 

Study of Current Conditions Average delivery2 (taf) Maximum delivery1   (taf) Minimum delivery1 (taf) 

2005 SWP Delivery Reliability Report
Current (2005)
Future (2025)

260
120

1110
550

0
0

Update studies
Current (2007)
Future (2027)3

90
30

590
410 – 420

0
0

For Tables 6.20 - 6.23:
2/   1922-1994 for 2005 SWP Delivery Reliability Report; 1922-2003 for Updated Studies (2027)
3/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first interpolated between full 2050 
level and no climate change scenarios, then averaged over the two scenarios of Old and Middle River flow targets.

Table 6.22  Average and wet period SWP Table A deliveries from the Delta under current and Future Conditions 

Study of 
Future Conditions

Percent of maximum (4,133 taf /year) SWP Table A delivery from the Delta

Long-term 
 Average2

Single 
wet year 

1983     

2-year 
wet 

1982-1983         

4-year 
wet 

1980-1983          

6-year 
wet 

1978-1983          

10-year 
wet   

1978-1987

2005 SWP Delivery Reliability Report
Current (2005)
Future (2025)

68%
77%

60%
95%

65%
97%

69%
93%

75%
93%

72%
89%

Update studies
Current (2007)
Future (2027)3

63%
66 – 69%

60%
94%

66%
97%

68%
86 – 87%

73%
84 – 87%

71%
80 – 83%

Table 6.21  Average and dry period SWP Table A deliveries from the Delta under current and Future Conditions 

Study of 
Future Conditions

Percent of maximum (4,133 taf /year) SWP Table A delivery from the Delta

Long-term 
Average2

Single 
dry year   

1977     

2-year 
drought 

1976-1977         

4-year 
drought 

1931-1934          

6-year 
drought 

1987-1992          

6-year 
drought   

1929-1934

2005 SWP Delivery Reliability Report
Current (2005)
Future (2025)

68%
77%

4%
5%

41%
40%

32%
33%

42%
42%

37%
38%

Update studies
Current (2007)
Future (2027)3

63%
66 – 69%

6%
7%

34%
26 – 27%

35%
32 – 37%

35%
33 – 35%

34%
33 – 36%

from the Delta under current and Future Condi-
tions from the 2005 SWP Delivery Reliability Report 
and as derived from updated CalSim II simulations 
for this report. Overall, the CalSim II simulations 
from the 2005 report and the updated simulations 

for 2007 and 2027 conditions tend to show less 
Article 21 deliveries in the future. Depending on the 
climate change scenario, updated estimates of future 
SWP Article 21 deliveries may increase over updated 
current values for specific years; however, the long-
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Table 6.24  Average and dry year SWP Article 21 delivery under current and Future Conditions (taf per year) 

Year
2005 SWP Delivery Reliability Report Updated Studies

Current (2005)             Future (2025)             Current (2007)             Current (2027)2             

1929 0 0 0 0

1930 120 140 0 0

1931 0 0 0 0

1932 240 110 0 0 – 40

1933 510 550 40 20 – 90

1934 210 240 0 0 - 10

1976 190 0 5 0

1977 0 0 0 0 - 10

1987 550 180 0 0

1988 0 0 0 0

1989 0 90 0 0

1990 0 0 0 0

1991 0 0 0 0

1992 0 100 0 0

Long-term
Average1 260 120 85 30

1/   1922-1994 for 2005 SWP Delivery Reliability Report; 1922-2003 for Updated Studies (2027)
2/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first interpolated between 
full 2050 level and no climate change scenarios, then averaged over the two scenarios of Old and Middle River flow targets.

Table 6.25  Average and wet year SWP Article 21 delivery under Current and Future Conditions (taf per year) 

Year

2005 SWP Delivery Reliability Report Updated Studies

Current (2005)             Future (2025)             Current (2007)             Current (2027)2             

1978 300 300 100 40 - 150

1979 160 140 0 0

1980 140 90 190 90 - 130

1981 550 70 0 0

1982 800 170 490 0

1983 400 360 400 270 – 290

1984 550 490 460 410 – 420

1985 0 0 0 0

1986 120 80 30 0 – 10

1987 550 180 0 0

1978-87 
Average 360 190 170 90 – 100

Long-term
Average1 260 120 85 30

1/   1922-1994 for 2005 SWP Delivery Reliability Report; 1922-2003 for Updated Studies (2027)
2/   Range in values reflects four modified scenarios of climate change: annual Table A deliveries were first interpolated between full 
2050 level and no climate change scenarios, then averaged over the two scenarios of Old and Middle River flow targets.
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Figure 6.5  Current and future SWP Table A delivery probability from the 2005 SWP Delivery Reliability Report

an
nu

al
 d

el
iv

er
y 

(t
af

)

100

90

80

70

60

50

40

30

20

10

0

4133

3720

3306

2893

2480

2067

1653

1240

827

413

0
100 90 80 70 60 50 40 30 20 10 0

percent time at or above

pe
rc

en
t o

f f
ul

l S
W

P 
Ta

bl
e 

A
 a

m
ou

nt

Update Studies
Current (2007)
Based on averaging annual 
SWP Table A deliveries of 
two scenarios of Old and 
Middle River flow targets

Figure 6.6  Updated current and future SWP Table A delivery probability 

Future (2027)
Graph region based on 
four climate change scenarios
and averaged Old and 
Middle River flow targets scenarios

term average future Article 21 delivery is less than 
half of the estimate for the current (2007) scenario.

SWP Table A Delivery Probability
 The current and future probability that a given 
level of SWP Table A amount will be delivered 
from the Delta is shown in Figure 6.5 from the 
2005 SWP Delivery Reliability Report and in 

Figure 6.6 for update studies for this report. In 
the 2005 report, future SWP Table A deliver-
ies exceeded current deliveries at the 80 percent 
exceedence level. Under the updated simulations 
for this report, future SWP Table A deliveries 
exceed current deliveries at approximately the 60 
percent exceedence level. Above this exceedence, 
future deliveries are larger than current deliveries, 
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Table 6.26  Highlighted SWP Table A delivery percent exceedence values under Current and Future Conditions 

 

Exceedence

Annual SWP Table A Delivery (taf)

2005 SWP Delivery Reliability Report Updated Studies

Current (2005)             Future (2025)             Current (2007)             Future (2027)1

25% 3323 4133 3218 3687 – 3815

50% 3173 3565 2976 2967 – 3205

75% 2588 2738 2168 1860 – 2077

1 Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first interpolated between full 
2050 level and no climate change scenarios, then averaged over the two scenarios of Old and Middle River flow targets.

with the difference in delivery amount depending 
upon which climate change scenario is assumed.
 Table 6.26 presents SWP Table A delivery val-
ues which correspond to 25, 50, and 75 percent 
exceedence for Current and Future Conditions. 
Previously in the 2005 report, future annual SWP 
deliveries were estimated to be larger than current 
deliveries by approximately 900 taf, 400 taf, and 
150 taf for 25 percent, 50 percent, and 75 percent 

exceedences respectively. For the updated studies, 
future SWP Table A deliveries associated with a 
given percent exceedence may also be higher than 
for the deliveries at the current level (2007), but this 
difference is significantly less. In fact, future deliv-
eries associated with an exceedence level of above 
50 percent may be less than under Current (2007) 
Conditions for certain climate change scenarios.
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 Chapter 6 presents a single set of estimates for 
current-level deliveries and a range of results for 
deliveries 20 years in the future. Chapter 6 and Ap-
pendix B explain how these estimates are developed. 
This chapter provides guidance on how to apply 
the delivery estimates to water management plans. 
 All results in this report are presented as percent-
ages of the maximum SWP Table A amount for 
SWP deliveries from the Delta of 4.133 maf/yr. 
Estimates of deliveries for a specific SWP contractor 
can be converted to acre-feet/year by multiplying 
the percentages by that contractor’s maximum SWP 
Table A amount. It is possible that the SWP Table 
A amount for a specific contractor may not be at 
the ultimate maximum value, but it should be very 
close to it. The Delta SWP Table A value for 2007 is 
4.127 maf/yr, 99.9 percent of the maximum Delta 
SWP Table A value of 4.133 maf/yr. Therefore, for 
almost all purposes, this approach should be suf-
ficient for these analyses. In addition, the percent-
ages may also be used to estimate the SWP Table A 
deliveries to SWP contractors in Butte and Plumas 
counties and Yuba City. The deliveries to these con-
tractors would be calculated using the same method. 
 The following two examples are taken from 
Chapter 6 of the 2005 State Water Project Deliv-
ery Reliability Report and updated with the data 
from this report. These examples are developed 
for a hypothetical SWP contractor with a maxi-
mum SWP Table A amount of 100,000 acre-feet 
per year. Hypothetical examples illustrating ap-
plications of the delivery probability curves and 

adjustments to the data for a SWP contractor that 
cannot convey its maximum SWP Table A amount 
are provided in The State Water Project Delivery 
Reliability Report 2002. Questions regarding the 
use of the information contained in these reports 
may be directed to the Department of Water 
Resources’ Bay-Delta Office at (916) 653-1099.

Example 1
 This example uses data directly from Table 6.21 
for updated current and future estimates of SWP 
Table A deliveries during dry periods and employs 
allocation methods that provide a simple means of 
estimating supplies to each contractor. The analysis 
includes high and low estimates of the range of 
values for year 2027. In order to estimate deliveries 
between current (2007) and Future (2027) Condi-
tions, the data in the table is interpolated for five-
year increments and contained in Table 7.1. Table 7.1 
shows the average percentage of maximum Delta 
SWP Table A deliveries for average, single-dry year, 
and two-, four- and six-year multiple dry year sce-
narios from 2007 to 2027 in five-year increments. 
 The maximum SWP Table A amounts of each 
contractor are listed in Appendix C. SWP Table 
A amounts can be amended and a contractor’s 
SWP Table A amount over the next 20 years may 
be less than its maximum over some or all of this 
period. In this case, the contractor should use 
the amended SWP Table A amounts for the cor-
responding years during this period. To use dry 
years other than those presented in Table 7.1, or 

Interpreting and  
Applying the  
Results for  
Local Planning Use

7
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to show year-to-year supplies instead of averages 
over a multiple-dry year period, see Example 2.

How to Calculate Supplies 
 In order to estimate delivery amount for 
the average and drought periods for each five-
year increment from 2007 to 2027, multiply 
the contractor’s SWP Table A amount for a 
particular year by the corresponding delivery 
percentages for that year from Table 7.1. 
 Tables 7.2 through 7.4 show the SWP Table A 
deliveries projected to be available to a hypo-
thetical contractor with a maximum SWP Table 
A amount of 100,000 af, on average and for the 
various drought periods. For this example, the 
supplies shown for the multiple-dry year period 
are average supplies over the four-year drought 
from 1931-1934. Data from other year types, 
although not required in an urban water manage-
ment plan, could also be presented this way. 

Example 2
 This example is similar to Example 1 but allows a 
contractor to select alternative single-year or multi-
ple-dry year sequences other than those presented in 
Table 7.1. This option might be selected if analyzing 
different hydrologic year(s) makes more sense given a 
contractor’s other supply sources, or given the locally 
acceptable risk level for water delivery shortages. 
 This example can also be used to identify 
supplies projected to be available in each year 
of a multiple-dry year period. While the Wa-
ter Code does not specifically require this, the 

Urban Water Management Plan Guidebook 
suggests showing year-to-year supplies (see 
the UWMP Guidebook, Section 7, Step 3).

Where to Find the Data
 Choose a single-year or multiple-year sequences 
from Tables B.3 and B.12 through B.15 to represent 
single-dry year and multiple-dry year scenarios. 
Table B.3 contains the percent of maximum SWP 
Table A deliveries under all 82 hydrologic years 
in the updated model study for 2007. Tables B.12 

through B.15 contains the percent of maximum 
SWP Table A deliveries under all 82 hydrologic 
years in the updated model studies for 2027.

How to Calculate Supplies 
 Multiply the contractor’s SWP Table A amount 
for a particular year by the percent of maximum 
SWP Table A deliveries for the selected years, to 
get an estimated delivery amount for the years 
selected, for 2007 and 2027. Values for years be-
tween 2007 and 2027 can be linearly interpolated.
 Tables 7.5 through 7.8 show the SWP Table A deliv-
eries projected to be available to a hypothetical con-
tractor with a maximum SWP Table A amount of 
100,000 af, in a single dry year and year-to-year over 
a multiple dry-year period. For this example, the 
single dry year selected is for 1988 conditions, and 
the multiple dry-year period selected is the three-
year period from 1990-1992. In showing year-to-
year supplies for the multiple-dry year period, these 
year-to-year supplies should be shown for each five-
year increment during the 20-year projection period. 

Table 7.1   SWP average and dry year SWP Table A delivery from the Delta in five‑�year intervals for studies 2007 and 2027 

Year
Percent of maximum (4,133 taf /year) SWP Table A delivery from the Delta

Average
1922 -2003

Single 
dry year   

1977     

2-year 
drought 

1976-1977         

4-year 
drought 

1931-1934          

6-year 
drought 

1987-1992          

6-year 
drought   

1929-1934

2007 63% 6% 34% 35% 35% 34%

2012 64 – 65% 6% 32% 34 – 36% 35% 34 – 35%

2017 65 – 66% 7% 30 – 31% 34 – 36% 34 – 35% 34 – 35%

2022 66 – 68% 7% 28 – 29% 33 – 37% 34 – 35% 33 – 36%

2027 66 – 69% 7% 26 – 27% 32 – 37% 33 – 35% 33 – 36%
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Table 7.2  Average annual SWP deliveries assuming a maximum SWP Table A amount of 100,000 acre‑�feet (acre‑�feet) 

Water Supply Source 2007 2012 2017 2022 2027

State Water Project (Table A) 63,000 64,000 – 65,000 64,000 - 66,000 65,000 - 68,000 66,000 - 69,000

State Water Project (Article 21)1

Groundwater

Local Surface Water

Transfers

Exchanges

Reclaimed Water

Other (identify)

Total

1/ Annual Article 21 amounts vary significantly from year to year. Without the ability to store Article 21 supply, it is not likely to contribute  
to local supply. See discussion of Article 21 supply in Chapter 4.

Table 7.4  Average SWP Delivery over a multiple dry year period  
assuming a maximum SWP Table A amount of 100,000 acre‑�feet 1931‑�1934 conditions (acre‑�feet per year)

Water Supply Source 2007 2012 2017 2022 2027

State Water Project (Table A) 35,000 34,000 – 36,000 34,000 – 36,000 33,000 – 37,000 32,000 – 37,000

State Water Project (Article 21)1

Groundwater

Local Surface Water

Transfers

Exchanges

Reclaimed Water

Other (identify)

Total

1/ Annual Article 21 amounts vary significantly from year to year. Without the ability to store Article 21 supply, it is not likely to contribute  
to local supply. See discussion of Article 21 supply in Chapter 4.

Table 7.3  Single dry year SWP delivery (1977 conditions)  
assuming a maximum SWP Table A amount of 100,000 acre‑�feet (acre‑�feet)

Water Supply Source 2007 2012 2017 2022 2027

State Water Project (Table A) 6,000 6,000 7,000 7,000 7,000

State Water Project (Article 21)1 0 0 0 0 0

Groundwater

Local Surface Water

Transfers

Exchanges

Reclaimed Water

Other (identify)

Total

1/ Annual Article 21 amounts vary significantly from year to year. Without the ability to store Article 21 supply, it is not likely to contribute  
to local supply. See discussion of Article 21 supply in Chapter 4.
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Table 7.5  Annual SWP delivery over single dry year (1988 conditions),  
assuming a maximum Table A amount of 100,000 acre‑�feet (acre‑�feet per year)

Water Supply Source 2007 2012 2017 2022 2027

State Water Project (Table A) 11,540 11,490 – 12,000 11,440 – 12,460 11,370 – 12,920 11,320 – 13,380

State Water Project (Article 21) 0 0 0 0 0

Groundwater

Local Surface Water

Transfers

Exchanges

Reclaimed Water

Other (identify)

Total

Table 7.6  Annual SWP delivery over multiple dry year period 1990‑�1992,  
assuming a maximum Table A amount of 100,000 acre‑�feet 1990 conditions (acre‑�feet per year)

Water Supply Source 2007 2012 2017 2022 2027

State Water Project (Table A) 8,710 8,080 – 8,590 7,450 – 8,470 6,800 – 8,320 6,170 – 8,200

State Water Project (Article 21) 0 0 0 0 0

Groundwater

Local Surface Water

Transfers

Exchanges

Reclaimed Water

Other (identify)

Total

Table 7.7  Annual SWP delivery over multiple dry year period 1990‑�1992,  
assuming a maximum SWP Table A amount of 100,000 acre‑�feet 1991 conditions (acre‑�feet per year)

Water Supply Source 2007 2012 2017 2022 2027

State Water Project (Table A) 17,640 17,980 – 18,485 18,290 – 19,360 18,630 – 20,200 18,950 – 21,050

State Water Project (Article 21)1 0 0 0 0 0

Groundwater

Local Surface Water

Transfers

Exchanges

Reclaimed Water

Other (identify)

Total
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Table 7.8  Annual SWP delivery over multiple dry year period 1990‑�1992,  
assuming a maximum SWP Table A amount of 100,000 acre‑�feet 1992 conditions (acre‑�feet per year)

Water Supply Source 2007 2012 2017 2022 2027

State Water Project (Table A) 26,300 26,180 — 26,880 26,030 — 27,460 25,910 — 28,040 25,770 — 28,620

State Water Project (Article 21) 0 0 0 0 0

Groundwater

Local Surface Water

Transfers

Exchanges

Reclaimed Water

Other (identify)

Total
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CalSim II Modeling  
Assumptions
 The CalSim II model developed for the 2004 
Long-Term Central Valley Project Operations Cri-
teria and Plan (OCAP) was modified specifically 
for the studies in this report. The model for this 
report assumes a D-1641 regulatory environment 
and implements the 2007 federal court decision 
on remedy actions for the Delta smelt. Two of the 
proposed actions in that decision, actions 6 and 
8, specify a range in upstream flow targets for 
Old River and Middle River (OMR). The model 
studies for this report consider both the high and 
low remedy actions for actions 6 and 8 to book-
end the potential effects. The assumptions for the 
remedy actions are shown in the following table.

 The remedy actions incorporate the Vernalis 
Adaptive Management Plan (VAMP) export 
curtailments for the period April 15 – May 15 
with impacts borne by the projects. The VAMP 
criteria applied in the model are as follows:

Appendix A.  
2007 Delivery  
Reliability Report

Action Period OMR Standard (flow upstream in cfs)

Remedy Action High Remedy Action Low

4 December 25 – January 3 < 2000 < 2000

5 January 4 – February 20 < 5000 < 5000

6 February 21 – April 14 < 750 < 2000

7 April 15 – May 15 No OMR standard.  
VAMP controls export.

No OMR standard. 
VAMP controls export.

8 May 16 – June 30 < 750 < 5000

Where: OMR flow = (0.58 * flow at Vernalis) – (0.913 * total export)

Vernalis flow (cfs) Combined exports (cfs)

< 5700 < 1500

= 5700 < 2250

> 5700 and = < 8600 < 1500 or < 3000 
(alternating standard)

> 8600 < 0.5 * flow at Vernalis
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 The 2004 OCAP model version was also modified 
to include the three improvements listed below. 

The previous San Joaquin River Basin 1. 
representation was replaced by the San 
Joaquin River Water Quality Module 
version 1.00 (SJRWQM) developed by 
U.S. Bureau of Reclamation Mid-Pacific 
Region. The SJRWQM is an update to 
previous versions that has gone through 
extensive agency review and a formal 
peer review.

The previous Artificial Neural Net-2. 
work (ANN) used to estimate flow-salin-
ity relationships has been replaced with 
a newer more accurate version. The new 
ANN, and its accompanying implemen-
tation to the CalSim II model, produces 

Table A.1  2007 Delivery Reliability Report CalSim II modeling assumptions 

Period of Simulation: 82 years (1922-2003)

Updated Studies (2007) Updated Studies (2027)

HYDROLOGY

Level of Development (Land Use) 2005 Level, DWR Bulletin 160-981 2020 Level, DWR Bulletin 160-982  

North of Delta (except American River) Demands

CVP Land Use based, limited by Full Contract

SWP (FRSA) Land Use based, limited by Full Contract

Non-Project Land Use based

CVP Refuges Firm Level 2

American River Basin Demands

Water rights 2001 Level3  2020 Level4   

CVP 2001 Level3 2020 Level4

San Joaquin River Basin Demands

Friant Unit Limited by contract amounts, based on current allocation policy

Lower Basin Land-use based, based on district level operations and constraints.

Stanislaus River Basin Land-use based, based on New Melones Interim Operations Plan  

South of Delta Demands

CVP Full Contract

CCWD 151 taf/yr

SWP (with North Bay Aqueduct) 2.3-3.9 maf/yr 3.9-4.1 maf/yr

SWP Article 21 Demand MWDSC up to 100 taf/month, Dec-Mar, others up to 84 taf/month

FACILITIES

Freeport Regional Water Project None Included

Banks Pumping Capacity 6680 cfs

Tracy Pumping Capacity 4200 cfs + deliveries upstream of DMC constriction

salinities that match more closely to Delta 
Simulation Model 2 (DSM2) salinities.

The Hydrologic sequence of simulated 3. 
years has been extended to include the water 
years 1995 – 2003. The new simulation pe-
riod spans water years 1922 – 2003 whereas 
the previous sequence covered water years 
1922- 1994.

 All studies assume current SWP Delta diversion 
limits (often referred to as “Banks Pumping Plant 
capacity”), existing conveyance capacity of the upper 
Delta-Mendota Canal/California Aqueduct system, 
and current SWP/CVP operations agreements.  
Table A.1 lists key study assumptions. Table A.2  
presents the assumptions behind American River  
demands.
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Table A.1  2007 Delivery Reliability Report CalSim II modeling assumptions 

Period of Simulation: 82 years (1922-2003)

Updated Studies (2007) Updated Studies (2027)

HYDROLOGY

Level of Development (Land Use) 2005 Level, DWR Bulletin 160-981 2020 Level, DWR Bulletin 160-982  

North of Delta (except American River) Demands

CVP Land Use based, limited by Full Contract

SWP (FRSA) Land Use based, limited by Full Contract

Non-Project Land Use based

CVP Refuges Firm Level 2

American River Basin Demands

Water rights 2001 Level3  2020 Level4   

CVP 2001 Level3 2020 Level4

San Joaquin River Basin Demands

Friant Unit Limited by contract amounts, based on current allocation policy

Lower Basin Land-use based, based on district level operations and constraints.

Stanislaus River Basin Land-use based, based on New Melones Interim Operations Plan  

South of Delta Demands

CVP Full Contract

CCWD 151 taf/yr

SWP (with North Bay Aqueduct) 2.3-3.9 maf/yr 3.9-4.1 maf/yr

SWP Article 21 Demand MWDSC up to 100 taf/month, Dec-Mar, others up to 84 taf/month

FACILITIES

Freeport Regional Water Project None Included

Banks Pumping Capacity 6680 cfs

Tracy Pumping Capacity 4200 cfs + deliveries upstream of DMC constriction

Period of Simulation: 82 years (1922-2003)

Updated Studies (2007) Updated Studies (2027)

REGULATORY STANDARDS

Trinity River

Minimum Flow below Lewiston Dam 369-453 taf/yr Trinity EIS Preferred Alternative 
(369-815 taf/yr)

Trinity Reservoir End-of-September Minimum Storage Trinity EIS Preferred Alternative (600 taf as able)

Clear Creek

Minimum Flow below Whiskeytown Dam Downstream water rights, 1963 USBR Proposal to FWS and NPS,  
and FWS use of CVPIA 3406(b)(2) water

Upper Sacramento River

Shasta Lake End-of-September Minimum Storage SWRCB WR 1993 Winter-run Biological Opinion (1900 taf)

Minimum Flow below Keswick Dam Flows for SWRCB WR 90-5 and 1993 Winter-run Biological Opinion temperature control, 
and FWS use of CVPIA 3406(b)(2) water

Feather River

Minimum Flow below Thermalito Diversion Dam 1983 DWR, DFG Agreement (600 cfs)

Minimum Flow below Thermalito Afterbay outlet 1983 DWR, DFG Agreement (750 – 1700 cfs)

Yuba River

Minimum flow below Daguerre Point Dam Interim D-1641 operations Lower Yuba River Accord

American River

Minimum Flow below Nimbus Dam SWRCB D-893 (see accompanying Operations Criteria),  
and FWS use of CVPIA 3406(b)(2) water

Minimum Flow at H Street Bridge SWRCB D-893

Lower Sacramento River

Minimum Flow near Rio Vista SWRCB D-1641

Mokelumne River

Minimum Flow below Camanche Dam FERC 2916-029, 1996 (Joint Settlement Agreement) (100 – 325 cfs)

Minimum Flow below Woodbridge Diversion Dam FERC 2916-029, 1996 (Joint Settlement Agreement) (25 – 300 cfs)

Stanislaus River

Minimum Flow below Goodwin Dam 1987 USBR, DFG agreement , and FWS use of CVPIA 3406(b)(2) water

Minimum Dissolved Oxygen SWRCB D-1422

Merced River

Minimum Flow below Crocker-Huffman  
Diversion Dam

Davis-Grunsky (180 – 220 cfs, Nov – Mar), and Cowell Agreement 

Minimum Flow at Shaffer Bridge FERC 2179 (25 – 100 cfs)

Tuolumne River

Minimum Flow at Lagrange Bridge FERC 2299-024, 1995 (Settlement Agreement) (94 – 301 taf/yr)

San Joaquin River

Maximum Salinity near Vernalis SWRCB D-1641

Minimum Flow near Vernalis SWRCB D-1641, and Vernalis Adaptive Management Program  
per San Joaquin River Agreement

Sacramento River-San Joaquin River Delta

Delta Outflow Index (Flow and Salinity) SWRCB D-1641

Delta Cross Channel Gate Operation SWRCB D-1641

Delta Exports SWRCB D-1641, FWS use of CVPIA 3406(b)(2) water  
and CALFED Fisheries Agencies use of EWA assets
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Period of Simulation: 82 years (1922-2003)

Updated Studies (2007) Updated Studies (2027)

OPERATIONS CRITERIA

Subsystem

Upper Sacramento River

Flow Objective for Navigation (Wilkins Slough) 3,250 – 5,000 cfs based on CVP Ag allocation levels 

American River

Folsom Dam Flood Control SAFCA, Interim re-operation of Folsom Dam, Variable 400/670 (without outlet modifications)

Flow below Nimbus Dam Operations criteria corresponding to SWRCB D-893 required minimum flow

Sacramento Water Forum Mitigation Water None Sacramento Water Forum  
(up to 47 taf/yr in dry years)  

Feather River

Flow at Mouth Maintain the DFG/DWR flow target above Verona or 2800 cfs for Apr– Sep  
dependent on Oroville inflow and FRSA allocation

Stanislaus River

Flow below Goodwin Dam 1997 New Melones Interim Operations Plan

San Joaquin River

Flow near Vernalis San Joaquin River Agreement  in support of the Vernalis Adaptive Management Program

System-wide

CVP Water Allocation

CVP Settlement and Exchange 100% (75% in Shasta Critical years)

CVP Refuges 100% (75% in Shasta Critical years)

CVP Agriculture 100% - 0% based on supply (reduced by 3406(b)(2) allocation)

CVP Municipal & Industrial 100% - 50% based on supply (reduced by 3406(b)(2) allocation)

SWP Water Allocation

North of Delta (FRSA) Contract specific

South of Delta Based on supply; Monterey Agreement

CVP/SWP Coordinated Operations

Sharing of Responsibility for In-Basin-Use 1986 Coordinated Operations Agreement

Sharing of Surplus Flows 1986 Coordinated Operations Agreement

Sharing of Restricted Export Capacity Equal sharing of export capacity under SWRCB D-1641

Transfers

Dry Year Program None

Phase 8 None

MWDSC/CVP Settlement Contractors None

CVP/SWP Integration

Dedicated Conveyance at Banks None

NOD Accounting Adjustments None

1/   The 2005 Level of Development for the Sacramento Valley is defined by linearly interpolated values from the 1995 Level of Development and  
2020 Level of Development from DWR Bulletin 160-98. The San Joaquin Valley hydrology reflects 2005 land-use assumptions developed by  
U.S. Bureau of Reclamation to support its studies.
2/   The 2020 Level of Development for the Sacramento Valley is from DWR Bulletin 160-98. The San Joaquin Valley hydrology reflects draft  
2030 land-use assumptions developed by U.S. Bureau of Reclamation  to support its studies. 
3/   Presented in attached table of 2007 Study American River Demand Assumptions.  
4/   Presented in attached table of 2027 Study American River Demand Assumptions. 
5/   CalSim II model representation for the Stanislaus River does not necessarily represent U.S. Bureau of Reclamation’s current or future 
operational policies.
6/   Delta diversions include operations of Los Vaqueros Reservoir and represents average annual diversion.
7/   Includes modified EBMUD operations of the Mokelumne River.
8/   This is implemented only in the PCWA Middle Fork Project releases used in defining the CalSim II inflows to Folsom Lake.
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Period of Simulation: 82 years (1922-2003)

Updated Studies (2007) Updated Studies (2027)

OPERATIONS CRITERIA

Subsystem

Upper Sacramento River

Flow Objective for Navigation (Wilkins Slough) 3,250 – 5,000 cfs based on CVP Ag allocation levels 

American River

Folsom Dam Flood Control SAFCA, Interim re-operation of Folsom Dam, Variable 400/670 (without outlet modifications)

Flow below Nimbus Dam Operations criteria corresponding to SWRCB D-893 required minimum flow

Sacramento Water Forum Mitigation Water None Sacramento Water Forum  
(up to 47 taf/yr in dry years)  

Feather River

Flow at Mouth Maintain the DFG/DWR flow target above Verona or 2800 cfs for Apr– Sep  
dependent on Oroville inflow and FRSA allocation

Stanislaus River

Flow below Goodwin Dam 1997 New Melones Interim Operations Plan

San Joaquin River

Flow near Vernalis San Joaquin River Agreement  in support of the Vernalis Adaptive Management Program

System-wide

CVP Water Allocation

CVP Settlement and Exchange 100% (75% in Shasta Critical years)

CVP Refuges 100% (75% in Shasta Critical years)

CVP Agriculture 100% - 0% based on supply (reduced by 3406(b)(2) allocation)

CVP Municipal & Industrial 100% - 50% based on supply (reduced by 3406(b)(2) allocation)

SWP Water Allocation

North of Delta (FRSA) Contract specific

South of Delta Based on supply; Monterey Agreement

CVP/SWP Coordinated Operations

Sharing of Responsibility for In-Basin-Use 1986 Coordinated Operations Agreement

Sharing of Surplus Flows 1986 Coordinated Operations Agreement

Sharing of Restricted Export Capacity Equal sharing of export capacity under SWRCB D-1641

Transfers

Dry Year Program None

Phase 8 None

MWDSC/CVP Settlement Contractors None

CVP/SWP Integration

Dedicated Conveyance at Banks None

NOD Accounting Adjustments None

1/   The 2005 Level of Development for the Sacramento Valley is defined by linearly interpolated values from the 1995 Level of Development and  
2020 Level of Development from DWR Bulletin 160-98. The San Joaquin Valley hydrology reflects 2005 land-use assumptions developed by  
U.S. Bureau of Reclamation to support its studies.
2/   The 2020 Level of Development for the Sacramento Valley is from DWR Bulletin 160-98. The San Joaquin Valley hydrology reflects draft  
2030 land-use assumptions developed by U.S. Bureau of Reclamation  to support its studies. 
3/   Presented in attached table of 2007 Study American River Demand Assumptions.  
4/   Presented in attached table of 2027 Study American River Demand Assumptions. 
5/   CalSim II model representation for the Stanislaus River does not necessarily represent U.S. Bureau of Reclamation’s current or future 
operational policies.
6/   Delta diversions include operations of Los Vaqueros Reservoir and represents average annual diversion.
7/   Includes modified EBMUD operations of the Mokelumne River.
8/   This is implemented only in the PCWA Middle Fork Project releases used in defining the CalSim II inflows to Folsom Lake.

Table A.2  2007 Study American River demand assumptions 

Location / Purveyor

ALLOCATION TYPE (MAXIMUM)

CVP AG CVP MI CVP Settlement 
/ Exchange

Water Rights / 
Non-CVP / No Cuts

CVP Refuge Total

Auburn Dam Site (D300) 

Placer County Water Agency 0 0 0 8,500 0 8,500

Total 0 0 0 8,500 0 8,500

Folsom Reservoir (D8)  

Sacramento Suburban 0 0 0 0 0 0

City of Folsom (includes P.L. 101-514) 0 0 0 20,000 0 20,000

Folsom Prison 0 0 0 2,000 0 2,000

San Juan Water District (Placer County) 0 0 0 10,000 0 10,000

San Juan Water District (Sac. County) 
(includes P.L. 101-514)

0 11,200 0 33,000 0 44,200

El Dorado Irrigation District 0 7,550 0 0 0 7,550

El Dorado Irrigation District (P.L. 101-514) 0 0 0 0 0 0

City of Roseville 0 32,000 0 0 0 32,000

Placer County Water Agency 0 0 0 0 0 0

Total 0 50,750 0 65,000 0 115,750

Folsom South Canal (D9) 

So. Cal WC/ Arden Cordova WC 0 0 0 3,500 0 3,500

California Parks and Recreation 0 100 0 0 0 100

SMUD (export) 0 0 0 15,000 0 15,000

South Sacramento County Agriculture 
(export, SMUD transfer)

0 0 0 0 0 0

Canal Losses 0 0 0 1,000 0 1,000

Total 0 100 0 19,500 0 19,600

Nimbus to Mouth (D302) 

City of Sacramento 0 0 0 63,335 0 63,335

Arcade Water District 0 0 0 2,000 0 2,000

Carmichael Water District 0 0 0 8,000 0 8,000

Total 0 0 0 73,335 0 73,335

Sacramento River (D162) 

Placer County Water Agency 0 0 0 0 0 0

Total 0 0 0 0 0 0

Sacramento River (D167/D168)

City of Sacramento 0 0 0 38,665 0 38,665

Sacramento County Water Agency 
(SMUD transfer)

0 0 0 0 0 0

Sacramento County Water Agency  
(P.L. 101-514)

0 0 0 0 0 0

EBMUD (export) 0 0 0 0 0 0

Total 0 0 0 38,665 0 38,665

Total from the American River 0 50,850 0 166,335 0 217,185
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Table A.3  2027 Study American River demand assumptions 

Location / Purveyor

ALLOCATION TYPE (MAXIMUM) 

CVP AG CVP MI CVP Settlement 
/ Exchange

Water Rights /  
Non-CVP / No Cuts

CVP Refuge Total

Auburn Dam Site (D300)  

Placer County Water Agency 0 0 0 35,500 0 35,500

Total 0 0 0 35,500 0 35,500

Folsom Reservoir (D8)

Sacramento Suburban 0 0 0 29,000 0 29,000

City of Folsom (includes P.L. 101-514) 0 7,000 0 27,000 0 34,000

Folsom Prison 0 0 0 2,000 0 2,000

San Juan Water District (Placer County) 0 0 0 25,000 0 25,000

San Juan Water District (Sac County)  
(includes P.L. 101-514)

0 24,200 0 33,000 0 57,200

El Dorado Irrigation District 0 7,550 0 0 0 7,550

El Dorado Irrigation District (P.L. 101-514) 0 7,500 0 0 0 7,500

City of Roseville 0 32,000 0 30,000 0 62,000

Placer County Water Agency 0 0 0 0 0 0

Total 0 78,250 0 146,000 0 224,250

Folsom South Canal (D9)

So. Cal WC / Arden Cordova WC 0 0 0 5,000 0 5,000

California Parks and Recreation 0 5,000 0 0 0 5,000

SMUD (export) 0 15,000 0 15,000 0 30,000

South Sacramento County Agriculture  
(export, SMUD transfer)

35,000 0 0 0 0 35,000

Canal Losses 0 0 0 1,000 0 1,000

Total 35,000 20,000 0 21,000 0 76,000

Nimbus to Mouth (D302)

City of Sacramento 0 0 0 96,300 0 96,300

Arcade Water District 0 0 0 11,200 0 11,200

Carmichael Water District 0 0 0 12,000 0 12,000

Total 0 0 0 119,500 0 119,500

Sacramento River (D162)

Sacramento Suburban 0 0 0 29,000 0 29,000

Total 0 0 0 29,000 0 29,000

Sacramento River (D167/D168)

City of Sacramento 0 0 0 34,300 0 34,300

Sacramento County Water Agency  
(SMUD transfer)

0 30,000 0 0 0 30,000

Sacramento County Water Agency  
(P.L. 101-514)

0 15,000 0 0 0 15,000

EBMUD (export) 0 133,000 0 0 0 133,000

Total 0 178,000 0 34,300 0 212,300

Total from the American River 35,000 98,250 0 322,000 0 455,250
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Folsom Unimpaired Inflow (FUI) 
FUI = Total taf (Mar – Sep) + 60 taf

Notes

> 1600 > 950 < 400

35,500 35,500 35,500

35,500 35,500 35,500

29,000 0 0 4,5,10

34,000 34,000 20,000 1,2,3

2,000 2,000 2,000

25,000 25,000 10,000

57,200 57,200 44,200 1,2,3

7,550 7,550 7,550 1,2,3

7,500 7,500 1,450 1,2,3

54,900 54,900 39,800

0 0 0 10

217,150 188,150 125,000

5,000 5,000 5,000

5,000 5,000 5,000

30,000 30,000 15,000 1,2,3

35,000 0 0 4,5

1,000 1,000 1,000

76,000 41,000 26,000

96,300 96,300 50,000 6,7,8

11,200 11,200 3,500 12

12,000 12,000 12,000

119,500 119,500 65,500

0 29,000 29,000 4,5

0 29,000 29,000

34,300 34,300 80,600 8

 0 0  0 9

 0  0  0 9

0 0 0

34,300 34,300 80,600

448,150 384,150 252,000

1/ Wet/average years for this diverter are defined as those years when the 
projected March through November unimpaired inflow to Folsom Reservoir 
is greater than 950,000 af.
2/ Drier years for this diverter are defined as those years when the pro-
jected March through November unimpaired inflow to Folsom Reservoir is 
less than 950,000 af but greater than 400,000 af.
3/ Driest years for this diverter are defined as those years when the pro-
jected March through November unimpaired inflow to Folsom Reservoir is 
less than 400,000 af.
4/ Wet/average years for this diverter are defined as those years when the 
projected March through November unimpaired inflow to Folsom Reservoir 
is greater than 1,600,000 af.
5/ Drier years for this diverter are defined as those years when the pro-
jected March through November unimpaired inflow to Folsom Reservoir is 
less than 1,600,000 af.
6/ Wet/average years as it applies to the City of Sacramento are time 
periods when the flows bypassing the E. A. Fairbairn Water Treatment Plant 
diversion exceed the “Hodge flows.”
7/ Drier years are time periods when the flows bypassing the City’s E.A. 
Fairbairn Water Treatment Plant diversion do not exceed the “Hodge flows.”
8/ For modeling purposes, it is assumed that the City of Sacramento’s total 
annual diversions from the American and Sacramento River in year 2030 
would be 130,600 af.
9/ The total demand for Sacramento County Water Agency would be up 
to 78,000 af.  The 45,000 af represents firm entitlements; the additional 
33,000 af of demand is expected to be met by intermittent surplus supply.  
The intermittent supply is subject to Reclamation reduction (50%) in dry 
years.
10/ Water Rights Water provided by releases from PCWA’s Middle Fork 
Project; inputs into upper American River model must be consistent with 
these assumptions.
11/ Demand requires “Replacement Water” as indicated below 
12/ Arcade WD demand modeled as step function: one demand when FUI 
> 400, another demand when FUI < 400.
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 The supply reliability of the State Water Proj-
ect is estimated in studies by using a computer 
program that simulates the operation of the SWP 
on a monthly basis over an 82-year historical 
record of rainfall and runoff (1922–2003). The 
simulation model integrates all the relevant 
water resource components and calculates key 
water management parameters, such as:

the amount of water released from res-•	
ervoirs in the Sacramento-San Joaquin 
valleys,

the amount of water required to main-•	
tain Delta water quality standards,

the amount of water to be pumped •	
from the Delta by the SWP and the  
Central Valley Project (CVP), and

the amount of water that can be deliv-•	
ered by each of these projects.

 The information required to run the simula-
tion is referred to as the “model input.” The 
most significant categories of input are:

the physical description of the water •	
system facilities (maximum pumping or 
release capacity, maximum reservoir stor-
ages, etc.);

institutional requirements (delivery •	
contract requirements, Delta water qual-
ity standards, the operations agreement 
between the SWP and CVP, endangered 
species requirements, and other require-
ments of federal and state laws, etc);

hydrology (river and stream flows ad-•	

justed for water use in the source areas); 
and

the level of SWP water demand.•	

 CalSim II is the current version of the computer 
simulation model used to estimate SWP delivery 
reliability. All versions of CalSim employ com-
mercially available linear programming software 
as a solution device. The application of the soft-
ware, graphical user interface, and input/output 
devices are discussed in the documentation for 
CalSim which is available at http://baydeltaoffice.
water.ca.gov/ modeling/hydrology/CalSimII/.
  The model studies selected for this report are 
intended to estimate current SWP delivery reliabil-
ity and future SWP delivery reliability in the year 
2027. Estimating current SWP delivery reliability 
assumes the SWP and CVP operate to meet Old 
River and Middle River flow targets specified in the 
2007 federal court ruling on interim measures to 
protect delta smelt. Estimating future SWP delivery 
reliability in 2027 assumes an altered hydrology 
due to climate change, no new facilities or improve-
ments to existing facilities, an increased SWP 
water demand, and existing institutional require-
ments, including the 2007 federal court ruling. 
 As listed in Table B.1, 12 CalSim II simulations 
were used in this report: two for estimating cur-
rent (2007) SWP delivery reliability and 10 for 
estimating future (2027) SWP delivery reliability. 
Two simulations were needed for estimating current 
reliability due to uncertainty in which Old River 

Appendix B.  
Results of Report  
CalSim II Studies



The State Water Project Delivery Reliability Report 2007

76

B  Results of Report CalSim II Studies

and Middle River flow target might apply. The 2007 
proposed federal court ruling gave discretion to US-
FWS to determine whether at times a more or less 
restrictive flow target should be met based upon  
USFWS’s assessment of the vulnerability of delta 
smelt at that time. The yearly annual SWP deliver-
ies from these two studies were averaged to yield a 
single sequence of annual SWP deliveries to describe 
Current Conditions while incorporating average im-
pacts to deliveries due to Old River and Middle Riv-
er flow targets contained in the federal court ruling.
 Ten CalSim II simulations were needed to esti-
mate future (2027) reliability due to three factors: 

uncertainty in how climate change may 1. 
affect the source water for SWP, 
the need to adjust CalSim II results to ac-2. 
count for the climate change scenarios as-
suming a 2050 level of emissions, and
uncertainty in which Old River and 3. 
Middle River flow target might apply.

  The ten simulations consist of four climate 
change scenarios and a no-climate-change scenario 
which each assume two scenarios of Old River and 
Middle River flow targets. The four climate change 
scenarios are defined by the climate change model 
used and the assumed greenhouse gas emissions sce-
nario. One emissions scenario, referred to as “A2,” 
assumes high growth in population, regional based 
economic growth, and slow technological changes, 
which results in significantly higher greenhouse 
gas emissions. The other emissions scenario, “B1,” 
represents low growth in population, global based 
economic growth and sustainable development that 
results in a low increase in greenhouse gas emis-
sions. The climate change models used are the Geo-
physical Fluid Dynamic Lab model (GFDL) and 
the Parallel Climate model (PCM). Both models 
project future warming although the GFDL model 
indicates a greater warming tread than the PCM. 

Table B.1  Summary of CalSim II simulations used to update SWP delivery estimates 

Time Frame Climate Change Model Greenhouse Gas 
Emissions Scenario

Old River and Middle 
River flow target targets1

Current  None None Less restrictive

More restrictive

Future  None None Less restrictive

More restrictive

Future Geophysical Fluid Dynamic 
Lab Model

A2 Less restrictive

More restrictive

B1 Less restrictive

More restrictive

Future Parallel Climate Model A2 Less restrictive

More restrictive

B1 Less restrictive

More restrictive

Note: The Geophysical Fluid Dynamic Lab model and PCM refers to the Parallel Climate model. The GFDL model indicates a greater 
warming tread than the PCM. A2 emissions scenario assumes high growth in population, regional based economic growth, and slow 
technological changes, which results in significantly higher greenhouse gas emissions. B2 emissions scenario represents low growth in 
population, global based economic growth and sustainable development that results in a low increase in greenhouse gas emissions.
1/    Less restrictive Old River and Middle River flow targets refer to combined Old River and Middle River flow not more than 5,000 
cfs in upstream direction in February 21 – April 14; June 1-30. More restrictive Old River and Middle River flow targets refer to com-
bined Old River and Middle River flow being not more than 750 cfs in upstream direction during February 21 –  April 14 and June 1 
– 30 (see Table 6.3). maf = million acre-feet; taf = thousand acre-feet
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The climate change scenarios used in this report to 
describe future SWP delivery reliability then are: 

A2 emissions scenario with the 1. 
GFDL model, 

B1 emissions with the GFDL model, 2. 

A2 emissions with the PCM model,  3. 

B1 emissions with the PCM model. 4. 
Each climate change scenario gener-
ates two sequences of future SWP deliver-
ies due to each assuming two scenarios of 
Old River and Middle River flow targets.
 The ten CalSim II simulations were used to gener-
ate four sequences of future (2027) SWP deliveries 
which are used to describe future SWP delivery 
reliability in Chapter 6 of this report. This process 
consisted of first interpolating between sequences 
to estimate SWP deliveries under climate change 
affects for 2027 instead of 2050, then averag-
ing each pair of sequences differentiated by Old 
River and Middle River flow targets scenario. The 
A2 and B1 greenhouse gas emissions scenarios 
assume a 2050 level of emissions. Scenarios for 
2027 were not available at the time of composing 
this report. A key assumption in estimating 2027 
SWP delivery reliability for this report is that 
SWP deliveries for a CalSim II simulation which 
assumes 2027 SWP demands and 2027 climate 
change, would fall somewhere between CalSim II 
simulations which assume 2027 SWP demands 
and no climate change and 2027 SWP demands 
and climate change corresponding to 2050 emis-
sions. Just where these SWP deliveries would fall is 
estimated in this report by interpolating between 
each sequence from a scenario which assumes 
2050 emissions and a scenario which assumes no 
climate change. The interpolation is as follows:

The key study assumptions are described in detail in 
Chapter 3 and Appendix A. Additional discussions 
of the Operations Criteria and Plan (OCAP) stud-
ies are on the US Bureau of Reclamation’s website 
at http://www.usbr.gov/mp/cvo/ocap_page.html. 

Study Results 
 The annual delivery amounts estimated by the 
twelve CalSim II simulations are contained in 
Tables B.3 through B.15. The tables show the demand 
level, the amount of delivery from the Delta, and 
percent of maximum total SWP Table A amounts 
for the SWP contractors receiving water from the 
Delta. Of the 29 SWP contractors, 26 receive their 
deliveries from the Delta. The total maximum 
SWP Table A amount for all SWP contractors is 
4.173 maf/year. Of this amount, 4,133 taf/yr is 
the maximum Delta SWP Table A amount. Also 
presented are the results of interpolating and aver-
aging SWP delivery sequences which provide the 
information used in Chapter 6 in assessing current 
and future SWP delivery reliability. Current and 
future SWP deliveries are presented both in time 
sequence and by ranking to correspond to the data 
presented in the summary/highlight tables and used 
to generate the probability curves in Chapter 6. 
 These values must be interpreted within the 
context of the assumptions upon which they are 
calculated. For example, for the year 1958 in the 
2027 study which assumes PCM model with high 
emissions and less restrictive Old River and Middle 
River flow targets, the annual delivery is calculated 
to be 4,133 taf or 100 percent of maximum Delta 
SWP Table A (see Table B.8). This result should 
be stated as follows under the assumptions of: 

rainfall that was similar to what it 1. 
was in 1958 but modified to reflect 
climate change effects as predicted by 
PCM model under assumed higher 
emissions; 

the level of water use in the source 2. 
area is increased to the level it would 
be in 2027; 

Future (2027) annual SWP delivery = NCC + (20/43) (CC – NCC)

Where 
NCC  =  annual SWP delivery for future, no climate change scenario
CC  =  annual SWP delivery for future with climate change scenario, 
  which assumes 2050 emission levels

The ratio of 20/43 corresponds to the ratio of calendar years:  
(2027-2007)/(2050-2007)
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SWP facilities and operation require-3. 
ments are the same as they are today 
with less restrictive Old River and 
Middle River flow targets in effect;  

SWP contractor demands are at their 4. 
maximum Delta SWP Table A level, 
then SWP would deliver approxi-
mately 4,133 taf or 100 percent of 
the maximum Delta SWP Table A.

 Actually, the conditional statement associated with 
the result for any particular year is even more com-
plicated than this because the result is also depen-
dent upon the rainfall that has occurred in previous 
years. For example, if the previous year (1957) was 
wet, runoff for 1958 for the same amount of rainfall 
would be greater than if 1957 were dry. In addition, 
reservoir storage for the beginning of 1958 varies de-
pending upon the weather conditions in 1957. Thus, 
each year’s simulation is dependent on the previous 
year’s simulation and, hence, any year in the entire 
historical sequence is linked to all previous years. 
 Table B.2 summarizes the delivery estimates for the 
SWP for important dry sequences computed in the 
studies for current (2007) and Future (2027) Condi-
tions. The percentages of maximum SWP Table A 
amounts are based on averaging current deliveries 
and interpolating and then averaging future annual 
SWP Table A deliveries as previously discussed. 
This information can be helpful in analyzing the 
delivery reliability of a specific water system that 
receives a portion of its water supply from the SWP. 

The series of data contained in Tables B.3 through 

B.15 are also helpful in analyzing longer periods 
of time that contain not only dry periods but wet-
ter periods which can replenish water supplies.
 Table B.16 presents the annual SWP Article 21 
deliveries under Current Conditions and Tables 

B.17 through B.20 present annual SWP Article 21 
deliveries under the four climate change scenarios 
under Future Conditions for both the higher and 
lower Old and Middle River flow targets.
 Probability distribution curves derived from 
the CalSim II simulations used in this report are 
presented in Figures B.1 through B.4 to visually 
show the estimated percentage of years a given 
annual delivery is equaled or exceeded. In this 
report, this value represents the probability of 
receiving at least a given level of delivery in any 
particular year. As a reference, probability distribu-
tion curves for the 2005 and 2025 studies from 
the 2005 State Water Project Delivery Reliability 
Report are presented along with the curves from 
the 2007 and 2027 studies in this report. SWP 
Table A delivery values for 25%, 50%, and 75% 
exceedences are shown for all scenarios in Table B.21.
 Finally, the combined SWP Table A and Article 
21 amounts under current conditions as calculated 
in the 2005 Reliability Report and the 2007 up-
dated report are presented in Table B.22 to show 
the estimated impact on total SWP deliveries 
due to flow restrictions to protect delta smelt. 

Table B.2  SWP average and dry year SWP Table A delivery from the Delta (in percent of maximum SWP Table A amounts1) 

Time 
Frame

Climate Change 
Model

Emissions 
Scenario

Average 
1922 - 2003

Single
dry year

1977

2-year
drought

1976-1977

4-year
drought

1931-1934

6-year
drought

1987-1992

6-year
drought

1929-1934

Current 2007 none none 63% 6% 34% 35% 35% 34%

Future 2027 Geophysical Fluid 
Dynamic Lab Model

A2 66% 7% 26% 32% 34% 34%

B1 66% 7% 27% 32% 33% 33%

Parallel Climate 
Model

A2 67% 7% 26% 33% 33% 34%

B1 69% 7% 27% 37% 35% 36%

1/    4,133 taf/year
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Table B.3  SWP Table A deliveries under Current (2007) Conditions 
Derived values for estimating probability curve

Year
SWP Table A

demands (taf)

SWP Table A deliveries for 2007 studies Probability Curve1 

lower flow
target2 (taf)

higher flow
target2 (taf)

average flow 
targets (taf)

percent of max
SWP Table A3 Year

SWP Table A
Delivery (taf)

Exceedence 
Frequency

1922 3,752 3,737 3,611 3,674 89% 1993 3,711 0%

1923 3,253 3,250 3,067 3,159 76% 1927 3,699 1%

1924 3,491 529 272 400 10% 1922 3,674 3%

1925 3,355 1,528 1,759 1,644 40% 1978 3,599 4%

1926 3,395 2,449 1,923 2,186 53% 1956 3,581 5%

1927 3,862 3,782 3,616 3,699 89% 1951 3,497 6%

1928 3,460 2,165 1,953 2,059 50% 1959 3,465 8%

1929 2,909 840 667 753 18% 2000 3,451 9%

1930 3,328 2,076 1,980 2,028 49% 1996 3,440 10%

1931 2,935 1,158 1,053 1,105 27% 1999 3,439 11%

1932 3,141 1,449 1,161 1,305 32% 1963 3,406 12%

1933 3,429 2,211 1,751 1,981 48% 1938 3,394 14%

1934 3,472 1,272 1,357 1,315 32% 1935 3,334 15%

1935 3,800 3,619 3,050 3,334 81% 1953 3,323 16%

1936 3,598 3,422 2,826 3,124 76% 1971 3,317 17%

1937 3,544 3,210 3,227 3,219 78% 1968 3,297 19%

1938 3,396 3,394 3,394 3,394 82% 1966 3,265 20%

1939 3,264 3,257 3,256 3,256 79% 1970 3,257 21%

1940 3,241 3,208 3,122 3,165 77% 1939 3,256 22%

1941 2,528 2,526 2,526 2,526 61% 1984 3,227 24%

1942 3,169 3,167 3,167 3,167 77% 1937 3,219 25%

1943 3,156 3,154 3,154 3,154 76% 1975 3,218 26%

1944 3,092 2,971 2,888 2,930 71% 1954 3,201 27%

1945 3,114 3,088 3,082 3,085 75% 1946 3,199 28%

1946 3,217 3,215 3,183 3,199 77% 1985 3,198 30%

1947 3,424 2,637 1,992 2,314 56% 1974 3,184 31%

1948 3,397 2,637 2,582 2,609 63% 1942 3,167 32%

1949 3,315 1,423 1,119 1,271 31% 1940 3,165 33%

1950 3,467 2,629 2,294 2,462 60% 1923 3,159 35%

1951 3,499 3,497 3,497 3,497 85% 1943 3,154 36%

1952 2,587 2,585 2,585 2,585 63% 1989 3,130 37%

1953 3,325 3,323 3,323 3,323 80% 1979 3,128 38%

1954 3,296 3,293 3,110 3,201 77% 1981 3,128 40%

1955 3,230 1,202 1,071 1,137 28% 1936 3,124 41%

1956 3,583 3,581 3,581 3,581 87% 1997 3,101 42%

1957 3,237 2,670 2,420 2,545 62% 1973 3,085 43%

1958 3,032 3,029 3,030 3,030 73% 1945 3,085 45%

1959 3,549 3,389 3,541 3,465 84% 1958 3,030 46%

1960 3,557 1,665 1,255 1,460 35% 1998 3,008 47%

1961 3,582 2,517 2,197 2,357 57% 1995 2,993 48%

1962 3,692 2,908 3,015 2,962 72% 1967 2,990 49%

1963 3,825 3,717 3,095 3,406 82% 1962 2,962 51%

1964 3,494 2,018 2,404 2,211 53% 2003 2,943 52%

1965 3,061 3,028 2,693 2,861 69% 1982 2,940 53%
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Table B.3 (cont.)  SWP water delivery from the Delta under Current (2007) Conditions  
Derived values for estimating probability curve 

Year
SWP Table A

demands (taf)

SWP Table A deliveries for 2007 studies Probability Curve1

lower flow
target2 (taf)

higher flow
target2 (taf)

average flow 
targets (taf)

percent of max
SWP Table A3

Year SWP Table A
Delivery (taf)

Exceedence 
Frequency

1966 3,284 3,282 3,249 3,265 79% 1944 2,930 54%

1967 3,002 2,989 2,991 2,990 72% 1965 2,861 56%

1968 3,326 3,324 3,270 3,297 80% 1987 2,825 57%

1969 2,638 2,626 2,625 2,626 64% 1980 2,710 58%

1970 3,259 3,257 3,257 3,257 79% 1969 2,626 59%

1971 3,343 3,329 3,305 3,317 80% 1948 2,609 61%

1972 3,459 1,881 1,533 1,707 41% 1976 2,604 62%

1973 3,099 3,094 3,077 3,085 75% 1952 2,585 63%

1974 3,186 3,184 3,183 3,184 77% 1957 2,545 64%

1975 3,231 3,229 3,206 3,218 78% 1941 2,526 66%

1976 3,473 2,973 2,234 2,604 63% 1983 2,497 67%

1977 3,423 225 260 243 6% 1950 2,462 68%

1978 3,625 3,598 3,601 3,599 87% 1961 2,357 69%

1979 3,514 3,249 3,007 3,128 76% 1947 2,314 70%

1980 2,717 2,711 2,709 2,710 66% 1986 2,294 72%

1981 3,360 3,273 2,982 3,128 76% 1964 2,211 73%

1982 2,942 2,940 2,940 2,940 71% 1926 2,186 74%

1983 2,499 2,497 2,497 2,497 60% 2002 2,162 75%

1984 3,229 3,227 3,227 3,227 78% 1994 2,105 77%

1985 3,216 3,213 3,184 3,198 77% 1928 2,059 78%

1986 2,323 2,294 2,294 2,294 56% 1930 2,028 79%

1987 2,898 2,868 2,782 2,825 68% 1933 1,981 80%

1988 2,969 544 409 477 12% 1972 1,707 82%

1989 3,553 3,132 3,129 3,130 76% 1925 1,644 83%

1990 3,630 500 220 360 9% 1960 1,460 84%

1991 3,427 806 652 729 18% 1934 1,315 85%

1992 3,368 1,096 1,078 1,087 26% 1932 1,305 87%

1993 3,864 3,846 3,576 3,711 90% 1949 1,271 88%

1994 3,672 2,071 2,138 2,105 51% 2001 1,164 89%

1995 3,015 2,995 2,992 2,993 72% 1955 1,137 90%

1996 3,441 3,440 3,440 3,440 83% 1931 1,105 91%

1997 3,308 3,026 3,176 3,101 75% 1992 1,087 93%

1998 3,015 3,008 3,007 3,008 73% 1929 753 94%

1999 3,441 3,440 3,439 3,439 83% 1991 729 95%

2000 3,469 3,463 3,439 3,451 84% 1988 477 96%

2001 3,710 1,334 994 1,164 28% 1924 400 98%

2002 3,847 2,470 1,853 2,162 52% 1990 360 99%

2003 3,469 3,130 2,756 2,943 71% 1977 243 100%

Avg 3,309 2,658 2,531 2,595 63% 2,595

Min 2,323 225 220 243 6% 243

Max 3,864 3,846 3,616 3,711 90% 3,711

1/   See Table 6.3      2/   Values used to describe Current Conditions in Capter 6      3/   4,133 taf/year
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Table B.4  SWP Table A deliveries from the Delta under Future (2027) Conditions  
GFDL Model with A2 Emissions and less restrictive Old River and Middle River flow targets 

Year

SWP Table A
demands (taf)

No Climate Change
Lower flow target scenario1

GFDL with A2 Emissions
Lower flow target scenario1

Estimated Delivery
Interpolated to 20272

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1922 4,133 4,057 98% 4,068 98% 4,062 98%

1923 4,133 3,114 75% 2,056 50% 2,622 63%

1924 4,133 438 11% 750 18% 583 14%

1925 4,133 1,628 39% 1,470 36% 1,554 38%

1926 4,133 2,414 58% 2,149 52% 2,291 55%

1927 4,133 4,133 100% 3,816 92% 3,986 96%

1928 4,133 2,109 51% 2,160 52% 2,133 52%

1929 4,133 847 20% 881 21% 863 21%

1930 4,133 2,357 57% 2,470 60% 2,410 58%

1931 4,133 1,098 27% 1,066 26% 1,083 26%

1932 4,133 1,512 37% 1,352 33% 1,437 35%

1933 4,133 2,274 55% 1,357 33% 1,847 45%

1934 4,133 1,327 32% 1,312 32% 1,320 32%

1935 4,133 3,734 90% 3,205 78% 3,488 84%

1936 4,133 3,569 86% 3,682 89% 3,622 88%

1937 4,133 3,510 85% 2,292 55% 2,943 71%

1938 4,133 4,133 100% 4,133 100% 4,133 100%

1939 4,133 3,527 85% 2,488 60% 3,044 74%

1940 4,133 3,642 88% 3,749 91% 3,691 89%

1941 3,898 3,908 95% 3,907 95% 3,907 95%

1942 4,133 4,133 100% 3,633 88% 3,900 94%

1943 4,133 3,849 93% 3,535 86% 3,703 90%

1944 4,133 2,924 71% 2,131 52% 2,555 62%

1945 4,133 3,394 82% 3,354 81% 3,375 82%

1946 4,133 3,795 92% 3,283 79% 3,557 86%

1947 4,133 1,697 41% 2,004 48% 1,839 45%

1948 4,133 3,256 79% 2,393 58% 2,854 69%

1949 4,133 1,387 34% 1,504 36% 1,441 35%

1950 4,133 2,738 66% 2,569 62% 2,660 64%

1951 4,133 4,133 100% 3,983 96% 4,063 98%

1952 3,898 3,907 95% 3,907 95% 3,907 95%

1953 4,133 4,091 99% 3,164 77% 3,660 89%

1954 4,133 3,079 74% 2,795 68% 2,947 71%

1955 4,133 980 24% 967 23% 974 24%

1956 4,133 4,133 100% 4,133 100% 4,133 100%

1957 4,133 2,460 60% 2,002 48% 2,247 54%

1958 4,133 4,133 100% 4,132 100% 4,133 100%

1959 4,133 3,219 78% 2,268 55% 2,777 67%

1960 4,133 1,557 38% 2,077 50% 1,799 44%

1961 4,133 2,746 66% 2,092 51% 2,442 59%

1962 4,133 3,016 73% 2,962 72% 2,991 72%

1963 4,133 3,923 95% 3,629 88% 3,786 92%

1964 4,133 1,605 39% 1,557 38% 1,583 38%

1965 4,133 3,368 81% 3,285 79% 3,329 81%
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Table B.4 cont.  SWP Table A deliveries from the Delta under Future (2027) Conditions  
GFDL Model with A2 Emissions and less restrictive Old River and Middle River flow targets 

Year

SWP Table A
demands (taf)

No Climate Change
Lower flow target scenario1

GFDL with A2 Emissions
Lower flow target scenario1

Estimated Delivery
Interpolated to 20272

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1966 4,133 3,476 84% 2,984 72% 3,247 79%

1967 4,133 4,133 100% 4,133 100% 4,133 100%

1968 4,133 2,988 72% 2,614 63% 2,814 68%

1969 3,898 3,903 94% 3,903 94% 3,903 94%

1970 4,133 4,133 100% 3,971 96% 4,058 98%

1971 4,133 3,665 89% 3,456 84% 3,568 86%

1972 4,133 1,458 35% 1,563 38% 1,507 36%

1973 4,133 4,133 100% 3,571 86% 3,872 94%

1974 4,133 4,133 100% 4,133 100% 4,133 100%

1975 4,133 3,624 88% 3,179 77% 3,417 83%

1976 4,133 2,167 52% 1,720 42% 1,959 47%

1977 4,133 287 7% 332 8% 308 7%

1978 3,898 3,905 94% 3,904 94% 3,905 94%

1979 4,133 3,292 80% 2,937 71% 3,127 76%

1980 3,898 3,766 91% 3,492 84% 3,639 88%

1981 4,133 2,737 66% 2,535 61% 2,643 64%

1982 4,133 4,133 100% 4,133 100% 4,133 100%

1983 3,898 3,903 94% 3,903 94% 3,903 94%

1984 4,133 4,133 100% 4,025 97% 4,083 99%

1985 4,133 3,226 78% 2,518 61% 2,897 70%

1986 3,898 2,863 69% 2,957 72% 2,907 70%

1987 4,133 2,679 65% 2,551 62% 2,619 63%

1988 4,133 450 11% 628 15% 533 13%

1989 4,133 3,486 84% 3,060 74% 3,288 80%

1990 4,133 281 7% 514 12% 389 9%

1991 4,133 889 22% 869 21% 880 21%

1992 4,133 1,124 27% 1,091 26% 1,109 27%

1993 4,133 4,036 98% 3,989 97% 4,014 97%

1994 4,133 1,866 45% 1,193 29% 1,553 38%

1995 3,898 3,903 94% 3,903 94% 3,903 94%

1996 4,133 4,133 100% 3,653 88% 3,910 95%

1997 4,133 3,301 80% 3,235 78% 3,271 79%

1998 3,898 3,908 95% 3,908 95% 3,908 95%

1999 4,133 4,133 100% 3,777 91% 3,967 96%

2000 4,133 3,960 96% 3,264 79% 3,636 88%

2001 4,133 769 19% 872 21% 817 20%

2002 4,133 2,586 63% 2,387 58% 2,493 60%

2003 4,133 3,213 78% 3,224 78% 3,218 78%

Avg 4,106 2,947 71% 2,729 66% 2,846 69%

Min 3,898 281 7% 332 8% 308 7%

Max 4,133 4,133 100% 4,133 100% 4,133 100%

1/   See Table 6.3      2/   Values used to describe Current Conditions in Capter 6      3/   4,133 taf/year
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Table B.5  SWP Table A from the Delta under Future (2027) Conditions  
GFDL Model with A2 Emissions and more restrictive Old River and Middle River flow targets 

Year

SWP Table A
demands (taf)

No Climate Change
Lower flow target scenario1

GFDL with A2 Emissions
Lower flow target scenario1

Estimated Delivery
Interpolated to 20272

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1922 4,133 3,664 89% 3,597 87% 3,633 88%

1923 4,133 2,991 72% 2,312 56% 2,676 65%

1924 4,133 125 3% 437 11% 270 7%

1925 4,133 1,565 38% 1,350 33% 1,465 35%

1926 4,133 1,968 48% 1,727 42% 1,856 45%

1927 4,133 3,706 90% 3,688 89% 3,697 89%

1928 4,133 1,895 46% 1,754 42% 1,829 44%

1929 4,133 646 16% 702 17% 672 16%

1930 4,133 2,114 51% 2,461 60% 2,275 55%

1931 4,133 1,046 25% 804 19% 934 23%

1932 4,133 1,165 28% 1,350 33% 1,251 30%

1933 4,133 1,915 46% 885 21% 1,436 35%

1934 4,133 1,427 35% 1,315 32% 1,375 33%

1935 4,133 3,087 75% 2,933 71% 3,015 73%

1936 4,133 2,959 72% 3,552 86% 3,235 78%

1937 4,133 3,774 91% 2,391 58% 3,131 76%

1938 4,133 4,133 100% 4,133 100% 4,133 100%

1939 4,133 3,158 76% 2,237 54% 2,730 66%

1940 4,133 3,136 76% 3,317 80% 3,220 78%

1941 3,898 3,798 92% 3,532 85% 3,674 89%

1942 4,133 3,626 88% 3,192 77% 3,424 83%

1943 4,133 3,466 84% 3,498 85% 3,481 84%

1944 4,133 2,550 62% 1,627 39% 2,121 51%

1945 4,133 3,315 80% 3,442 83% 3,374 82%

1946 4,133 3,430 83% 3,007 73% 3,233 78%

1947 4,133 1,819 44% 1,588 38% 1,711 41%

1948 4,133 2,891 70% 2,343 57% 2,636 64%

1949 4,133 1,096 27% 1,127 27% 1,110 27%

1950 4,133 2,232 54% 2,339 57% 2,282 55%

1951 4,133 4,133 100% 3,991 97% 4,067 98%

1952 3,898 3,907 95% 3,876 94% 3,893 94%

1953 4,133 3,163 77% 2,476 60% 2,843 69%

1954 4,133 3,034 73% 2,505 61% 2,788 67%

1955 4,133 998 24% 854 21% 931 23%

1956 4,133 4,133 100% 4,133 100% 4,133 100%

1957 4,133 1,991 48% 1,770 43% 1,888 46%

1958 4,133 4,133 100% 3,627 88% 3,898 94%

1959 4,133 2,933 71% 2,399 58% 2,684 65%

1960 4,133 1,237 30% 1,680 41% 1,443 35%

1961 4,133 2,492 60% 2,077 50% 2,299 56%

1962 4,133 3,124 76% 2,927 71% 3,033 73%

1963 4,133 3,119 75% 2,835 69% 2,987 72%

1964 4,133 2,189 53% 1,864 45% 2,038 49%

1965 4,133 2,979 72% 3,041 74% 3,008 73%
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Table B.5 cont  SWP Table A deliveries from the Delta under Future (2027) Conditions  
GFDL Model with A2 Emissions and more restrictive Old River and Middle River flow targets 

Year

SWP Table A
demands (taf)

No Climate Change
Lower flow target scenario1

GFDL with A2 Emissions
Lower flow target scenario1

Estimated Delivery
Interpolated to 20272

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1966 4,133 3,376 82% 2,624 63% 3,026 73%

1967 4,133 4,047 98% 4,133 100% 4,087 99%

1968 4,133 2,368 57% 2,083 50% 2,235 54%

1969 3,898 3,903 94% 3,903 94% 3,903 94%

1970 4,133 4,133 100% 3,645 88% 3,906 95%

1971 4,133 3,124 76% 3,117 75% 3,121 76%

1972 4,133 1,487 36% 1,463 35% 1,476 36%

1973 4,133 3,455 84% 2,916 71% 3,204 78%

1974 4,133 3,748 91% 3,850 93% 3,795 92%

1975 4,133 3,232 78% 2,602 63% 2,939 71%

1976 4,133 1,632 39% 1,866 45% 1,741 42%

1977 4,133 278 7% 279 7% 278 7%

1978 3,898 3,905 94% 3,904 94% 3,904 94%

1979 4,133 3,044 74% 2,635 64% 2,853 69%

1980 3,898 3,905 94% 3,584 87% 3,756 91%

1981 4,133 2,545 62% 2,298 56% 2,430 59%

1982 4,133 4,133 100% 4,133 100% 4,133 100%

1983 3,898 3,903 94% 3,903 94% 3,903 94%

1984 4,133 4,133 100% 4,119 100% 4,127 100%

1985 4,133 3,030 73% 2,314 56% 2,697 65%

1986 3,898 2,841 69% 2,964 72% 2,898 70%

1987 4,133 2,280 55% 2,067 50% 2,181 53%

1988 4,133 427 10% 738 18% 572 14%

1989 4,133 3,197 77% 2,811 68% 3,017 73%

1990 4,133 191 5% 293 7% 238 6%

1991 4,133 733 18% 700 17% 718 17%

1992 4,133 1,100 27% 1,078 26% 1,090 26%

1993 4,133 3,504 85% 3,684 89% 3,588 87%

1994 4,133 2,283 55% 1,237 30% 1,797 43%

1995 3,898 3,902 94% 3,903 94% 3,903 94%

1996 4,133 3,604 87% 3,383 82% 3,501 85%

1997 4,133 3,211 78% 3,344 81% 3,273 79%

1998 3,898 3,908 95% 3,908 95% 3,908 95%

1999 4,133 4,133 100% 3,544 86% 3,859 93%

2000 4,133 3,316 80% 2,874 70% 3,110 75%

2001 4,133 982 24% 771 19% 884 21%

2002 4,133 2,063 50% 2,074 50% 2,068 50%

2003 4,133 2,836 69% 2,819 68% 2,828 68%

Avg 4,106 2,734 66% 2,540 61% 2,643 64%

Min 3,898 125 3% 279 7% 238 6%

Max 4,133 4,133 100% 4,133 100% 4,133 100%

1/   See Table 6.3      2/   Values used to describe Current Conditions in Capter 6      3/   4,133 taf/year
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Table B.6  SWP Table A deliveries from the Delta under Future (2027) Conditions  
GFDL Model with B1 Emissions and less restrictive Old River and Middle River flow targets 

Year

SWP Table A
demands (taf)

No Climate Change
Lower flow target scenario1

GFDL with A2 Emissions
Lower flow target scenario1

Estimated Delivery
Interpolated to 20272

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1922 4,133 4,057 98% 3,945 95% 4,005 97%

1923 4,133 3,114 75% 2,000 48% 2,596 63%

1924 4,133 438 11% 797 19% 605 15%

1925 4,133 1,628 39% 1,455 35% 1,548 37%

1926 4,133 2,414 58% 1,893 46% 2,172 53%

1927 4,133 4,133 100% 3,772 91% 3,965 96%

1928 4,133 2,109 51% 2,098 51% 2,104 51%

1929 4,133 847 20% 997 24% 917 22%

1930 4,133 2,357 57% 2,055 50% 2,217 54%

1931 4,133 1,098 27% 1,099 27% 1,098 27%

1932 4,133 1,512 37% 1,367 33% 1,445 35%

1933 4,133 2,274 55% 1,219 29% 1,783 43%

1934 4,133 1,327 32% 1,452 35% 1,385 34%

1935 4,133 3,734 90% 3,366 81% 3,563 86%

1936 4,133 3,569 86% 3,125 76% 3,363 81%

1937 4,133 3,510 85% 2,225 54% 2,912 70%

1938 4,133 4,133 100% 4,133 100% 4,133 100%

1939 4,133 3,527 85% 2,620 63% 3,105 75%

1940 4,133 3,642 88% 3,565 86% 3,606 87%

1941 3,898 3,908 95% 3,907 95% 3,907 95%

1942 4,133 4,133 100% 3,494 85% 3,836 93%

1943 4,133 3,849 93% 3,567 86% 3,718 90%

1944 4,133 2,924 71% 2,070 50% 2,527 61%

1945 4,133 3,394 82% 2,823 68% 3,128 76%

1946 4,133 3,795 92% 3,449 83% 3,634 88%

1947 4,133 1,697 41% 1,910 46% 1,796 43%

1948 4,133 3,256 79% 2,427 59% 2,870 69%

1949 4,133 1,387 34% 1,397 34% 1,392 34%

1950 4,133 2,738 66% 2,514 61% 2,634 64%

1951 4,133 4,133 100% 4,012 97% 4,077 99%

1952 3,898 3,907 95% 3,907 95% 3,907 95%

1953 4,133 4,091 99% 3,136 76% 3,647 88%

1954 4,133 3,079 74% 2,965 72% 3,026 73%

1955 4,133 980 24% 954 23% 968 23%

1956 4,133 4,133 100% 4,133 100% 4,133 100%

1957 4,133 2,460 60% 1,973 48% 2,234 54%

1958 4,133 4,133 100% 4,132 100% 4,133 100%

1959 4,133 3,219 78% 2,330 56% 2,805 68%

1960 4,133 1,557 38% 1,809 44% 1,674 41%

1961 4,133 2,746 66% 2,308 56% 2,542 62%

1962 4,133 3,016 73% 2,937 71% 2,979 72%

1963 4,133 3,923 95% 3,710 90% 3,824 93%

1964 4,133 1,605 39% 1,554 38% 1,581 38%

1965 4,133 3,368 81% 3,277 79% 3,326 80%
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Table B.6 cont  SWP Table A deliveries from the Delta under Future (2027) Conditions  
GFDL Model with B1 Emissions and less restrictive Old River and Middle River flow targets 

Year

SWP Table A
demands (taf)

No Climate Change
Lower flow target scenario1

GFDL with A2 Emissions
Lower flow target scenario1

Estimated Delivery
Interpolated to 20272

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1966 4,133 3,476 84% 2,895 70% 3,206 78%

1967 4,133 4,133 100% 4,133 100% 4,133 100%

1968 4,133 2,988 72% 2,570 62% 2,794 68%

1969 3,898 3,903 94% 3,903 94% 3,903 94%

1970 4,133 4,133 100% 4,010 97% 4,076 99%

1971 4,133 3,665 89% 3,525 85% 3,600 87%

1972 4,133 1,458 35% 1,564 38% 1,507 36%

1973 4,133 4,133 100% 3,574 86% 3,873 94%

1974 4,133 4,133 100% 3,807 92% 3,981 96%

1975 4,133 3,624 88% 3,020 73% 3,343 81%

1976 4,133 2,167 52% 2,113 51% 2,142 52%

1977 4,133 287 7% 306 7% 296 7%

1978 3,898 3,905 94% 3,905 94% 3,905 94%

1979 4,133 3,292 80% 2,612 63% 2,976 72%

1980 3,898 3,766 91% 3,515 85% 3,649 88%

1981 4,133 2,737 66% 2,498 60% 2,626 64%

1982 4,133 4,133 100% 4,133 100% 4,133 100%

1983 3,898 3,903 94% 3,903 94% 3,903 94%

1984 4,133 4,133 100% 4,057 98% 4,098 99%

1985 4,133 3,226 78% 2,471 60% 2,875 70%

1986 3,898 2,863 69% 2,976 72% 2,915 71%

1987 4,133 2,679 65% 2,378 58% 2,539 61%

1988 4,133 450 11% 602 15% 521 13%

1989 4,133 3,486 84% 3,225 78% 3,365 81%

1990 4,133 281 7% 484 12% 376 9%

1991 4,133 889 22% 924 22% 905 22%

1992 4,133 1,124 27% 1,014 25% 1,073 26%

1993 4,133 4,036 98% 3,975 96% 4,007 97%

1994 4,133 1,866 45% 1,169 28% 1,542 37%

1995 3,898 3,903 94% 3,903 94% 3,903 94%

1996 4,133 4,133 100% 3,579 87% 3,875 94%

1997 4,133 3,301 80% 3,244 78% 3,275 79%

1998 3,898 3,908 95% 3,908 95% 3,908 95%

1999 4,133 4,133 100% 3,812 92% 3,984 96%

2000 4,133 3,960 96% 3,061 74% 3,542 86%

2001 4,133 769 19% 874 21% 818 20%

2002 4,133 2,586 63% 2,264 55% 2,436 59%

2003 4,133 3,213 78% 3,327 81% 3,266 79%

Avg 4,106 2,947 71% 2,696 65% 2,830 68%

Min 3,898 281 7% 306 7% 296 7%

Max 4,133 4,133 100% 4,133 100% 4,133 100%

1/   See Table 6.3      2/   Values used to describe Current Conditions in Capter 6      3/   4,133 taf/year
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Table B.7  SWP Table A deliveries from the Delta under Future (2027) Conditions  
GFDL Model with B1 Emissions and more restrictive Old River and Middle River flow targets 

Year
SWP Table A

demands (taf)

No Climate Change
Lower flow target scenario1

GFDL with A2 Emissions
Lower flow target scenario1

Estimated Delivery
Interpolated to 20272

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1922 4,133 3,664 89% 3,556 86% 3,614 87%

1923 4,133 2,991 72% 2,293 55% 2,666 65%

1924 4,133 125 3% 301 7% 207 5%

1925 4,133 1,565 38% 1,363 33% 1,471 36%

1926 4,133 1,968 48% 1,561 38% 1,779 43%

1927 4,133 3,706 90% 3,632 88% 3,671 89%

1928 4,133 1,895 46% 1,757 43% 1,831 44%

1929 4,133 646 16% 768 19% 703 17%

1930 4,133 2,114 51% 2,048 50% 2,083 50%

1931 4,133 1,046 25% 889 22% 973 24%

1932 4,133 1,165 28% 1,352 33% 1,252 30%

1933 4,133 1,915 46% 892 22% 1,439 35%

1934 4,133 1,427 35% 1,181 29% 1,313 32%

1935 4,133 3,087 75% 2,839 69% 2,972 72%

1936 4,133 2,959 72% 2,894 70% 2,929 71%

1937 4,133 3,774 91% 2,132 52% 3,010 73%

1938 4,133 4,133 100% 4,133 100% 4,133 100%

1939 4,133 3,158 76% 2,358 57% 2,786 67%

1940 4,133 3,136 76% 3,075 74% 3,108 75%

1941 3,898 3,798 92% 3,433 83% 3,628 88%

1942 4,133 3,626 88% 3,107 75% 3,384 82%

1943 4,133 3,466 84% 3,499 85% 3,481 84%

1944 4,133 2,550 62% 1,547 37% 2,083 50%

1945 4,133 3,315 80% 3,018 73% 3,177 77%

1946 4,133 3,430 83% 3,166 77% 3,307 80%

1947 4,133 1,819 44% 1,484 36% 1,663 40%

1948 4,133 2,891 70% 2,426 59% 2,675 65%

1949 4,133 1,096 27% 1,085 26% 1,090 26%

1950 4,133 2,232 54% 2,162 52% 2,200 53%

1951 4,133 4,133 100% 3,928 95% 4,038 98%

1952 3,898 3,907 95% 3,841 93% 3,876 94%

1953 4,133 3,163 77% 2,539 61% 2,872 70%

1954 4,133 3,034 73% 2,683 65% 2,871 69%

1955 4,133 998 24% 838 20% 924 22%

1956 4,133 4,133 100% 4,040 98% 4,090 99%

1957 4,133 1,991 48% 1,796 43% 1,900 46%

1958 4,133 4,133 100% 3,720 90% 3,941 95%

1959 4,133 2,933 71% 2,347 57% 2,660 64%

1960 4,133 1,237 30% 1,291 31% 1,263 31%

1961 4,133 2,492 60% 2,313 56% 2,409 58%

1962 4,133 3,124 76% 2,786 67% 2,967 72%

1963 4,133 3,119 75% 3,101 75% 3,111 75%

1964 4,133 2,189 53% 1,676 41% 1,951 47%

1965 4,133 2,979 72% 3,063 74% 3,018 73%
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Table B.7 cont  SWP Table A deliveries from the Delta under Future (2027) Conditions  
GFDL Model with B1 Emissions and more restrictive Old River and Middle River flow targets 

Year

SWP Table A
demands (taf)

No Climate Change
Lower flow target scenario1

GFDL with A2 Emissions
Lower flow target scenario1

Estimated Delivery
Interpolated to 20272

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1966 4,133 3,376 82% 2,551 62% 2,992 72%

1967 4,133 4,047 98% 4,006 97% 4,028 97%

1968 4,133 2,368 57% 2,121 51% 2,253 55%

1969 3,898 3,903 94% 3,903 94% 3,903 94%

1970 4,133 4,133 100% 3,736 90% 3,948 96%

1971 4,133 3,124 76% 3,117 75% 3,121 76%

1972 4,133 1,487 36% 1,460 35% 1,475 36%

1973 4,133 3,455 84% 2,949 71% 3,219 78%

1974 4,133 3,748 91% 3,622 88% 3,689 89%

1975 4,133 3,232 78% 2,665 64% 2,968 72%

1976 4,133 1,632 39% 1,969 48% 1,789 43%

1977 4,133 278 7% 280 7% 279 7%

1978 3,898 3,905 94% 3,905 94% 3,905 94%

1979 4,133 3,044 74% 2,117 51% 2,613 63%

1980 3,898 3,905 94% 3,622 88% 3,773 91%

1981 4,133 2,545 62% 1,974 48% 2,280 55%

1982 4,133 4,133 100% 4,133 100% 4,133 100%

1983 3,898 3,903 94% 3,903 94% 3,903 94%

1984 4,133 4,133 100% 4,013 97% 4,078 99%

1985 4,133 3,030 73% 2,281 55% 2,681 65%

1986 3,898 2,841 69% 3,046 74% 2,936 71%

1987 4,133 2,280 55% 1,865 45% 2,087 50%

1988 4,133 427 10% 689 17% 549 13%

1989 4,133 3,197 77% 3,064 74% 3,135 76%

1990 4,133 191 5% 198 5% 194 5%

1991 4,133 733 18% 681 16% 709 17%

1992 4,133 1,100 27% 1,010 24% 1,058 26%

1993 4,133 3,504 85% 3,614 87% 3,555 86%

1994 4,133 2,283 55% 1,154 28% 1,758 43%

1995 3,898 3,902 94% 3,903 94% 3,903 94%

1996 4,133 3,604 87% 2,991 72% 3,319 80%

1997 4,133 3,211 78% 3,352 81% 3,276 79%

1998 3,898 3,908 95% 3,908 95% 3,908 95%

1999 4,133 4,133 100% 3,348 81% 3,768 91%

2000 4,133 3,316 80% 2,900 70% 3,123 76%

2001 4,133 982 24% 635 15% 821 20%

2002 4,133 2,063 50% 2,064 50% 2,063 50%

2003 4,133 2,836 69% 2,879 70% 2,856 69%

Avg 4,106 2,734 66% 2,482 60% 2,617 63%

Min 3,898 125 3% 198 5% 194 5%

Max 4,133 4,133 100% 4,133 100% 4,133 100%

1/   See Table 6.3      2/   Values used to describe Current Conditions in Capter 6      3/   4,133 taf/year
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Table B.8  SWP Table A deliveries from the Delta under Future (2027) Conditions  
PCM Model with A2 Emissions and less restrictive Old River and Middle River flow targets 

Year

SWP Table A
demands (taf)

No Climate Change
Lower flow target scenario1

GFDL with A2 Emissions
Lower flow target scenario1

Estimated Delivery
Interpolated to 20272

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1922 4,133 4,057 98% 4,062 98% 4,060 98%

1923 4,133 3,114 75% 2,377 58% 2,771 67%

1924 4,133 438 11% 568 14% 498 12%

1925 4,133 1,628 39% 1,473 36% 1,556 38%

1926 4,133 2,414 58% 1,907 46% 2,178 53%

1927 4,133 4,133 100% 4,107 99% 4,133 100%

1928 4,133 2,109 51% 1,909 46% 2,016 49%

1929 4,133 847 20% 970 23% 904 22%

1930 4,133 2,357 57% 1,974 48% 2,179 53%

1931 4,133 1,098 27% 1,164 28% 1,128 27%

1932 4,133 1,512 37% 1,353 33% 1,438 35%

1933 4,133 2,274 55% 1,378 33% 1,857 45%

1934 4,133 1,327 32% 1,381 33% 1,352 33%

1935 4,133 3,734 90% 3,527 85% 3,638 88%

1936 4,133 3,569 86% 3,562 86% 3,566 86%

1937 4,133 3,510 85% 2,518 61% 3,049 74%

1938 4,133 4,133 100% 4,133 100% 4,133 100%

1939 4,133 3,527 85% 2,997 73% 3,280 79%

1940 4,133 3,642 88% 3,834 93% 3,731 90%

1941 3,898 3,908 95% 3,906 95% 3,907 95%

1942 4,133 4,133 100% 3,805 92% 3,981 96%

1943 4,133 3,849 93% 3,587 87% 3,727 90%

1944 4,133 2,924 71% 2,058 50% 2,521 61%

1945 4,133 3,394 82% 3,896 94% 3,627 88%

1946 4,133 3,795 92% 3,080 75% 3,463 84%

1947 4,133 1,697 41% 1,704 41% 1,700 41%

1948 4,133 3,256 79% 2,786 67% 3,037 73%

1949 4,133 1,387 34% 1,370 33% 1,379 33%

1950 4,133 2,738 66% 2,810 68% 2,771 67%

1951 4,133 4,133 100% 4,133 100% 4,133 100%

1952 3,898 3,907 95% 3,907 95% 3,907 95%

1953 4,133 4,091 99% 3,373 82% 3,757 91%

1954 4,133 3,079 74% 2,962 72% 3,025 73%

1955 4,133 980 24% 929 22% 956 23%

1956 4,133 4,133 100% 4,133 100% 4,133 100%

1957 4,133 2,460 60% 1,945 47% 2,221 54%

1958 4,133 4,133 100% 4,133 100% 4,133 100%

1959 4,133 3,219 78% 2,489 60% 2,880 70%

1960 4,133 1,557 38% 1,874 45% 1,705 41%

1961 4,133 2,746 66% 2,627 64% 2,691 65%

1962 4,133 3,016 73% 2,902 70% 2,963 72%

1963 4,133 3,923 95% 3,687 89% 3,813 92%

1964 4,133 1,605 39% 1,535 37% 1,572 38%

1965 4,133 3,368 81% 3,225 78% 3,301 80%
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Table B.8 cont.  SWP Table A deliveries from the Delta under Future (2027) Conditions 
PCM Model with A2 Emissions and less restrictive Old River and Middle River flow targets 

Year
SWP Table A

demands (taf)

No Climate Change
Lower flow target scenario1

GFDL with A2 Emissions
Lower flow target scenario1

Estimated Delivery
Interpolated to 20272

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1966 4,133 3,476 84% 3,208 78% 3,352 81%

1967 4,133 4,133 100% 4,133 100% 4,133 100%

1968 4,133 2,988 72% 2,743 66% 2,874 70%

1969 3,898 3,903 94% 3,903 94% 3,903 94%

1970 4,133 4,133 100% 4,133 100% 4,133 100%

1971 4,133 3,665 89% 3,452 84% 3,566 86%

1972 4,133 1,458 35% 1,422 34% 1,441 35%

1973 4,133 4,133 100% 3,758 91% 3,959 96%

1974 4,133 4,133 100% 4,133 100% 4,133 100%

1975 4,133 3,624 88% 3,404 82% 3,521 85%

1976 4,133 2,167 52% 2,000 48% 2,089 51%

1977 4,133 287 7% 274 7% 281 7%

1978 3,898 3,905 94% 3,903 94% 3,904 94%

1979 4,133 3,292 80% 3,056 74% 3,182 77%

1980 3,898 3,766 91% 3,491 84% 3,638 88%

1981 4,133 2,737 66% 2,570 62% 2,659 64%

1982 4,133 4,133 100% 4,133 100% 4,133 100%

1983 3,898 3,903 94% 3,903 94% 3,903 94%

1984 4,133 4,133 100% 4,133 100% 4,133 100%

1985 4,133 3,226 78% 2,581 62% 2,926 71%

1986 3,898 2,863 69% 3,004 73% 2,928 71%

1987 4,133 2,679 65% 2,567 62% 2,627 64%

1988 4,133 450 11% 446 11% 448 11%

1989 4,133 3,486 84% 3,424 83% 3,457 84%

1990 4,133 281 7% 377 9% 325 8%

1991 4,133 889 22% 875 21% 883 21%

1992 4,133 1,124 27% 1,090 26% 1,108 27%

1993 4,133 4,036 98% 4,057 98% 4,046 98%

1994 4,133 1,866 45% 1,494 36% 1,693 41%

1995 3,898 3,903 94% 3,903 94% 3,903 94%

1996 4,133 4,133 100% 3,813 92% 3,984 96%

1997 4,133 3,301 80% 3,199 77% 3,254 79%

1998 3,898 3,908 95% 3,908 95% 3,908 95%

1999 4,133 4,133 100% 3,960 96% 4,052 98%

2000 4,133 3,960 96% 3,602 87% 3,794 92%

2001 4,133 769 19% 824 20% 795 19%

2002 4,133 2,586 63% 1,996 48% 2,312 56%

2003 4,133 3,213 78% 3,241 78% 3,226 78%

Avg 4,106 2,947 71% 2,782 67% 2,870 69%

Min 3,898 281 7% 274 7% 281 7%

Max 4,133 4,133 100% 4,133 100% 4,133 100%

1/   See Table 6.3      2/   Values used to describe Current Conditions in Capter 6      3/   4,133 taf/year
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Table B.9  SWP Table A deliveries from the Delta under Future (2027) Conditions 
PCM Model with A2 Emissions and more restrictive Old River and Middle River flow targets 

Year

SWP Table A
demands (taf)

No Climate Change
Lower flow target scenario1

GFDL with A2 Emissions
Lower flow target scenario1

Estimated Delivery
Interpolated to 20272

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1922 4,133 3,664 89% 3,545 86% 3,609 87%

1923 4,133 2,991 72% 2,850 69% 2,925 71%

1924 4,133 125 3% 150 4% 137 3%

1925 4,133 1,565 38% 1,394 34% 1,485 36%

1926 4,133 1,968 48% 1,463 35% 1,733 42%

1927 4,133 3,706 90% 3,736 90% 3,720 90%

1928 4,133 1,895 46% 1,701 41% 1,805 44%

1929 4,133 646 16% 712 17% 677 16%

1930 4,133 2,114 51% 1,849 45% 1,991 48%

1931 4,133 1,046 25% 1,051 25% 1,049 25%

1932 4,133 1,165 28% 1,286 31% 1,222 30%

1933 4,133 1,915 46% 1,172 28% 1,569 38%

1934 4,133 1,427 35% 1,264 31% 1,351 33%

1935 4,133 3,087 75% 3,437 83% 3,250 79%

1936 4,133 2,959 72% 3,265 79% 3,101 75%

1937 4,133 3,774 91% 2,662 64% 3,257 79%

1938 4,133 4,133 100% 4,133 100% 4,133 100%

1939 4,133 3,158 76% 2,727 66% 2,958 72%

1940 4,133 3,136 76% 3,226 78% 3,178 77%

1941 3,898 3,798 92% 3,826 93% 3,811 92%

1942 4,133 3,626 88% 3,421 83% 3,531 85%

1943 4,133 3,466 84% 3,754 91% 3,600 87%

1944 4,133 2,550 62% 1,272 31% 1,955 47%

1945 4,133 3,315 80% 4,000 97% 3,634 88%

1946 4,133 3,430 83% 2,729 66% 3,104 75%

1947 4,133 1,819 44% 1,441 35% 1,643 40%

1948 4,133 2,891 70% 2,535 61% 2,726 66%

1949 4,133 1,096 27% 1,068 26% 1,083 26%

1950 4,133 2,232 54% 1,992 48% 2,120 51%

1951 4,133 4,133 100% 4,133 100% 4,133 100%

1952 3,898 3,907 95% 3,906 95% 3,906 95%

1953 4,133 3,163 77% 2,660 64% 2,929 71%

1954 4,133 3,034 73% 2,938 71% 2,989 72%

1955 4,133 998 24% 676 16% 848 21%

1956 4,133 4,133 100% 4,133 100% 4,133 100%

1957 4,133 1,991 48% 1,760 43% 1,883 46%

1958 4,133 4,133 100% 4,133 100% 4,133 100%

1959 4,133 2,933 71% 2,481 60% 2,722 66%

1960 4,133 1,237 30% 1,522 37% 1,370 33%

1961 4,133 2,492 60% 2,162 52% 2,339 57%

1962 4,133 3,124 76% 3,127 76% 3,126 76%

1963 4,133 3,119 75% 3,065 74% 3,094 75%

1964 4,133 2,189 53% 1,582 38% 1,907 46%

1965 4,133 2,979 72% 2,955 72% 2,968 72%
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Table B.9 cont.  SWP Table A deliveries from the Delta under Future (2027) Conditions 
PCM Model with A2 Emissions and more restrictive Old River and Middle River flow targets 

Year

SWP Table A
demands (taf)

No Climate Change
Lower flow target scenario1

GFDL with A2 Emissions
Lower flow target scenario1

Estimated Delivery
Interpolated to 20272

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1966 4,133 3,376 82% 2,891 70% 3,150 76%

1967 4,133 4,047 98% 4,110 99% 4,077 99%

1968 4,133 2,368 57% 2,085 50% 2,236 54%

1969 3,898 3,903 94% 3,903 94% 3,903 94%

1970 4,133 4,133 100% 4,133 100% 4,133 100%

1971 4,133 3,124 76% 3,090 75% 3,108 75%

1972 4,133 1,487 36% 1,408 34% 1,450 35%

1973 4,133 3,455 84% 3,275 79% 3,371 82%

1974 4,133 3,748 91% 3,684 89% 3,718 90%

1975 4,133 3,232 78% 3,000 73% 3,124 76%

1976 4,133 1,632 39% 1,558 38% 1,598 39%

1977 4,133 278 7% 248 6% 264 6%

1978 3,898 3,905 94% 3,904 94% 3,904 94%

1979 4,133 3,044 74% 2,768 67% 2,915 71%

1980 3,898 3,905 94% 3,893 94% 3,899 94%

1981 4,133 2,545 62% 2,169 52% 2,370 57%

1982 4,133 4,133 100% 4,133 100% 4,133 100%

1983 3,898 3,903 94% 3,903 94% 3,903 94%

1984 4,133 4,133 100% 4,133 100% 4,133 100%

1985 4,133 3,030 73% 2,420 59% 2,746 66%

1986 3,898 2,841 69% 3,253 79% 3,032 73%

1987 4,133 2,280 55% 1,709 41% 2,014 49%

1988 4,133 427 10% 636 15% 524 13%

1989 4,133 3,197 77% 3,184 77% 3,191 77%

1990 4,133 191 5% 177 4% 184 4%

1991 4,133 733 18% 626 15% 683 17%

1992 4,133 1,100 27% 1,047 25% 1,075 26%

1993 4,133 3,504 85% 3,554 86% 3,527 85%

1994 4,133 2,283 55% 1,372 33% 1,859 45%

1995 3,898 3,902 94% 3,903 94% 3,903 94%

1996 4,133 3,604 87% 3,661 89% 3,631 88%

1997 4,133 3,211 78% 3,287 80% 3,246 79%

1998 3,898 3,908 95% 3,908 95% 3,908 95%

1999 4,133 4,133 100% 4,112 99% 4,123 100%

2000 4,133 3,316 80% 3,237 78% 3,279 79%

2001 4,133 982 24% 617 15% 812 20%

2002 4,133 2,063 50% 1,845 45% 1,961 47%

2003 4,133 2,836 69% 2,831 69% 2,834 69%

Avg 4,106 2,734 66% 2,592 63% 2,668 65%

Min 3,898 125 3% 150 4% 137 3%

Max 4,133 4,133 100% 4,133 100% 4,133 100%

1/   See Table 6.3      2/   Values used to describe Current Conditions in Capter 6      3/   4,133 taf/year
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Table B.10  SWP Table A deliveries from the Delta under Future (2027) Conditions 
PCM Model with B1 Emissions and less restrictive Old River and Middle River flow targets 

Year

SWP Table A
demands (taf)

No Climate Change
Lower flow target scenario1

GFDL with A2 Emissions
Lower flow target scenario1

Estimated Delivery
Interpolated to 20272

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1922 4,133 4,057 98% 4,132 100% 4,092 99%

1923 4,133 3,114 75% 3,064 74% 3,091 75%

1924 4,133 438 11% 295 7% 371 9%

1925 4,133 1,628 39% 1,821 44% 1,718 42%

1926 4,133 2,414 58% 2,070 50% 2,254 55%

1927 4,133 4,133 100% 4,032 98% 4,086 99%

1928 4,133 2,109 51% 2,273 55% 2,186 53%

1929 4,133 847 20% 1,058 26% 945 23%

1930 4,133 2,357 57% 2,233 54% 2,299 56%

1931 4,133 1,098 27% 1,167 28% 1,130 27%

1932 4,133 1,512 37% 1,638 40% 1,570 38%

1933 4,133 2,274 55% 2,415 58% 2,340 57%

1934 4,133 1,327 32% 1,323 32% 1,325 32%

1935 4,133 3,734 90% 3,831 93% 3,779 91%

1936 4,133 3,569 86% 3,649 88% 3,606 87%

1937 4,133 3,510 85% 3,137 76% 3,337 81%

1938 4,133 4,133 100% 4,133 100% 4,133 100%

1939 4,133 3,527 85% 3,283 79% 3,414 83%

1940 4,133 3,642 88% 3,929 95% 3,775 91%

1941 3,898 3,908 95% 3,907 95% 3,907 95%

1942 4,133 4,133 100% 4,133 100% 4,133 100%

1943 4,133 3,849 93% 3,682 89% 3,772 91%

1944 4,133 2,924 71% 2,964 72% 2,943 71%

1945 4,133 3,394 82% 3,743 91% 3,556 86%

1946 4,133 3,795 92% 3,494 85% 3,655 88%

1947 4,133 1,697 41% 1,817 44% 1,752 42%

1948 4,133 3,256 79% 3,345 81% 3,297 80%

1949 4,133 1,387 34% 1,559 38% 1,467 35%

1950 4,133 2,738 66% 2,896 70% 2,812 68%

1951 4,133 4,133 100% 4,133 100% 4,133 100%

1952 3,898 3,907 95% 3,907 95% 3,907 95%

1953 4,133 4,091 99% 3,727 90% 3,922 95%

1954 4,133 3,079 74% 3,306 80% 3,184 77%

1955 4,133 980 24% 1,074 26% 1,024 25%

1956 4,133 4,133 100% 4,133 100% 4,133 100%

1957 4,133 2,460 60% 2,424 59% 2,443 59%

1958 4,133 4,133 100% 4,133 100% 4,133 100%

1959 4,133 3,219 78% 3,175 77% 3,199 77%

1960 4,133 1,557 38% 1,911 46% 1,722 42%

1961 4,133 2,746 66% 2,540 61% 2,650 64%

1962 4,133 3,016 73% 3,519 85% 3,250 79%

1963 4,133 3,923 95% 3,314 80% 3,640 88%

1964 4,133 1,605 39% 2,055 50% 1,814 44%

1965 4,133 3,368 81% 3,325 80% 3,348 81%



The State Water Project Delivery Reliability Report 2007

94

B  Results of Report CalSim II Studies

Table B.10 cont.  SWP Table A deliveries from the Delta under Future (2027) Conditions  
PCM Model with B1 Emissions and less restrictive Old River and Middle River flow targets 

Year

SWP Table A
demands (taf)

No Climate Change
Lower flow target scenario1

GFDL with A2 Emissions
Lower flow target scenario1

Estimated Delivery
Interpolated to 20272

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1966 4,133 3,476 84% 3,497 85% 3,486 84%

1967 4,133 4,133 100% 4,133 100% 4,133 100%

1968 4,133 2,988 72% 2,991 72% 2,990 72%

1969 3,898 3,903 94% 3,903 94% 3,903 94%

1970 4,133 4,133 100% 4,133 100% 4,133 100%

1971 4,133 3,665 89% 3,651 88% 3,658 89%

1972 4,133 1,458 35% 1,525 37% 1,489 36%

1973 4,133 4,133 100% 3,847 93% 4,000 97%

1974 4,133 4,133 100% 4,133 100% 4,133 100%

1975 4,133 3,624 88% 3,776 91% 3,695 89%

1976 4,133 2,167 52% 2,296 56% 2,227 54%

1977 4,133 287 7% 315 8% 300 7%

1978 3,898 3,905 94% 3,905 94% 3,905 94%

1979 4,133 3,292 80% 3,462 84% 3,371 82%

1980 3,898 3,766 91% 3,596 87% 3,687 89%

1981 4,133 2,737 66% 2,745 66% 2,740 66%

1982 4,133 4,133 100% 4,133 100% 4,133 100%

1983 3,898 3,903 94% 3,903 94% 3,903 94%

1984 4,133 4,133 100% 4,133 100% 4,133 100%

1985 4,133 3,226 78% 3,369 82% 3,293 80%

1986 3,898 2,863 69% 2,726 66% 2,799 68%

1987 4,133 2,679 65% 2,520 61% 2,605 63%

1988 4,133 450 11% 521 13% 483 12%

1989 4,133 3,486 84% 3,526 85% 3,504 85%

1990 4,133 281 7% 466 11% 367 9%

1991 4,133 889 22% 1,052 25% 965 23%

1992 4,133 1,124 27% 1,380 33% 1,243 30%

1993 4,133 4,036 98% 3,943 95% 3,993 97%

1994 4,133 1,866 45% 1,884 46% 1,874 45%

1995 3,898 3,903 94% 3,903 94% 3,903 94%

1996 4,133 4,133 100% 3,893 94% 4,021 97%

1997 4,133 3,301 80% 3,285 79% 3,294 80%

1998 3,898 3,908 95% 3,908 95% 3,908 95%

1999 4,133 4,133 100% 4,068 98% 4,103 99%

2000 4,133 3,960 96% 3,858 93% 3,913 95%

2001 4,133 769 19% 1,017 25% 884 21%

2002 4,133 2,586 63% 2,605 63% 2,595 63%

2003 4,133 3,213 78% 3,188 77% 3,201 77%

Avg 4,106 2,947 71% 2,962 72% 2,954 71%

Min 3,898 281 7% 295 7% 300 7%

Max 4,133 4,133 100% 4,133 100% 4,133 100%

1/   See Table 6.3      2/   Values used to describe Current Conditions in Capter 6      3/   4,133 taf/year
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Table B.11  SWP Table A deliveries from the Delta under Future (2027) Conditions 
PCM Model with B1 Emissions and more restrictive Old River and Middle River flow targets 

Year
SWP Table A

demands (taf)

No Climate Change
Lower flow target scenario1

GFDL with A2 Emissions
Lower flow target scenario1

Estimated Delivery
Interpolated to 20272

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1922 4,133 3,664 89% 3,626 88% 3,647 88%

1923 4,133 2,991 72% 3,082 75% 3,033 73%

1924 4,133 125 3% 178 4% 150 4%

1925 4,133 1,565 38% 1,789 43% 1,669 40%

1926 4,133 1,968 48% 1,966 48% 1,967 48%

1927 4,133 3,706 90% 3,650 88% 3,680 89%

1928 4,133 1,895 46% 1,952 47% 1,921 46%

1929 4,133 646 16% 824 20% 729 18%

1930 4,133 2,114 51% 1,886 46% 2,008 49%

1931 4,133 1,046 25% 1,140 28% 1,090 26%

1932 4,133 1,165 28% 1,457 35% 1,301 31%

1933 4,133 1,915 46% 1,979 48% 1,944 47%

1934 4,133 1,427 35% 1,343 32% 1,388 34%

1935 4,133 3,087 75% 3,170 77% 3,126 76%

1936 4,133 2,959 72% 3,222 78% 3,081 75%

1937 4,133 3,774 91% 3,385 82% 3,593 87%

1938 4,133 4,133 100% 4,133 100% 4,133 100%

1939 4,133 3,158 76% 2,893 70% 3,035 73%

1940 4,133 3,136 76% 3,327 81% 3,225 78%

1941 3,898 3,798 92% 3,887 94% 3,839 93%

1942 4,133 3,626 88% 3,653 88% 3,639 88%

1943 4,133 3,466 84% 3,547 86% 3,503 85%

1944 4,133 2,550 62% 2,449 59% 2,503 61%

1945 4,133 3,315 80% 3,641 88% 3,467 84%

1946 4,133 3,430 83% 3,288 80% 3,364 81%

1947 4,133 1,819 44% 1,907 46% 1,860 45%

1948 4,133 2,891 70% 2,837 69% 2,866 69%

1949 4,133 1,096 27% 1,417 34% 1,245 30%

1950 4,133 2,232 54% 2,726 66% 2,462 60%

1951 4,133 4,133 100% 3,757 91% 3,958 96%

1952 3,898 3,907 95% 3,907 95% 3,907 95%

1953 4,133 3,163 77% 3,050 74% 3,110 75%

1954 4,133 3,034 73% 3,080 75% 3,056 74%

1955 4,133 998 24% 1,053 25% 1,024 25%

1956 4,133 4,133 100% 4,133 100% 4,133 100%

1957 4,133 1,991 48% 1,959 47% 1,976 48%

1958 4,133 4,133 100% 4,133 100% 4,133 100%

1959 4,133 2,933 71% 2,962 72% 2,946 71%

1960 4,133 1,237 30% 1,651 40% 1,430 35%

1961 4,133 2,492 60% 2,312 56% 2,408 58%

1962 4,133 3,124 76% 3,230 78% 3,174 77%

1963 4,133 3,119 75% 2,936 71% 3,034 73%

1964 4,133 2,189 53% 2,240 54% 2,213 54%

1965 4,133 2,979 72% 2,774 67% 2,884 70%
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Table B.11 cont.  SWP Table A deliveries from the Delta under Future (2027) Conditions 
PCM Model with B1 Emissions and more restrictive Old River and Middle River flow targets 

Year
SWP Table A

demands (taf)

No Climate Change
Lower flow target scenario1

GFDL with A2 Emissions
Lower flow target scenario1

Estimated Delivery
Interpolated to 20272

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1966 4,133 3,376 82% 3,376 82% 3,376 82%

1967 4,133 4,047 98% 4,050 98% 4,048 98%

1968 4,133 2,368 57% 2,357 57% 2,363 57%

1969 3,898 3,903 94% 3,903 94% 3,903 94%

1970 4,133 4,133 100% 4,133 100% 4,133 100%

1971 4,133 3,124 76% 3,149 76% 3,136 76%

1972 4,133 1,487 36% 1,503 36% 1,495 36%

1973 4,133 3,455 84% 3,381 82% 3,420 83%

1974 4,133 3,748 91% 3,837 93% 3,789 92%

1975 4,133 3,232 78% 3,211 78% 3,222 78%

1976 4,133 1,632 39% 1,631 39% 1,631 39%

1977 4,133 278 7% 284 7% 281 7%

1978 3,898 3,905 94% 3,905 94% 3,905 94%

1979 4,133 3,044 74% 3,002 73% 3,024 73%

1980 3,898 3,905 94% 3,855 93% 3,881 94%

1981 4,133 2,545 62% 2,549 62% 2,547 62%

1982 4,133 4,133 100% 4,133 100% 4,133 100%

1983 3,898 3,903 94% 3,903 94% 3,903 94%

1984 4,133 4,133 100% 4,133 100% 4,133 100%

1985 4,133 3,030 73% 3,035 73% 3,032 73%

1986 3,898 2,841 69% 2,775 67% 2,810 68%

1987 4,133 2,280 55% 2,379 58% 2,326 56%

1988 4,133 427 10% 484 12% 454 11%

1989 4,133 3,197 77% 3,351 81% 3,269 79%

1990 4,133 191 5% 449 11% 311 8%

1991 4,133 733 18% 826 20% 776 19%

1992 4,133 1,100 27% 1,152 28% 1,124 27%

1993 4,133 3,504 85% 3,434 83% 3,471 84%

1994 4,133 2,283 55% 2,228 54% 2,258 55%

1995 3,898 3,902 94% 3,903 94% 3,902 94%

1996 4,133 3,604 87% 3,647 88% 3,624 88%

1997 4,133 3,211 78% 3,380 82% 3,289 80%

1998 3,898 3,908 95% 3,908 95% 3,908 95%

1999 4,133 4,133 100% 4,133 100% 4,133 100%

2000 4,133 3,316 80% 3,408 82% 3,359 81%

2001 4,133 982 24% 1,050 25% 1,014 25%

2002 4,133 2,063 50% 2,176 53% 2,115 51%

2003 4,133 2,836 69% 2,803 68% 2,820 68%

Avg 4,106 2,734 66% 2,760 67% 2,746 66%

Min 3,898 125 3% 178 4% 150 4%

Max 4,133 4,133 100% 4,133 100% 4,133 100%

1/   See Table 6.3      2/   Values used to describe Current Conditions in Capter 6      3/   4,133 taf/year
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Table B.12  SWP Table A deliveries from the Delta under Future (2027) Conditions, derived values for estimating probability curve 
GFDL Model with A2 emissions

Year
SWP Table A

demands (taf)

SWP Table A deliveries for 2027 studies Probability Curve1 

lower flow
target2 (taf)

higher flow
target2 (taf)

average flow 
targets (taf)

percent of max
SWP Table A3 Year

SWP Table A
Delivery (taf)

Exceedence 
Frequency

1922 4,062 3,633 3,848 93% 0% 1938 4,133 100%

1923 2,622 2,676 2,649 64% 1% 1956 4,133 100%

1924 583 270 427 10% 3% 1982 4,133 100%

1925 1,554 1,465 1,510 37% 4% 1967 4,110 99%

1926 2,291 1,856 2,074 50% 5% 1984 4,105 99%

1927 3,986 3,697 3,842 93% 6% 1951 4,065 98%

1928 2,133 1,829 1,981 48% 8% 1958 4,015 97%

1929 863 672 767 19% 9% 1970 3,982 96%

1930 2,410 2,275 2,343 57% 10% 1974 3,964 96%

1931 1,083 934 1,008 24% 11% 1999 3,913 95%

1932 1,437 1,251 1,344 33% 12% 1998 3,908 95%

1933 1,847 1,436 1,641 40% 14% 1978 3,905 94%

1934 1,320 1,375 1,348 33% 15% 1969 3,903 94%

1935 3,488 3,015 3,252 79% 16% 1983 3,903 94%

1936 3,622 3,235 3,428 83% 17% 1995 3,903 94%

1937 2,943 3,131 3,037 73% 19% 1952 3,900 94%

1938 4,133 4,133 4,133 100% 20% 1922 3,848 93%

1939 3,044 2,730 2,887 70% 21% 1927 3,842 93%

1940 3,691 3,220 3,456 84% 22% 1993 3,801 92%

1941 3,907 3,674 3,791 92% 24% 1941 3,791 92%

1942 3,900 3,424 3,662 89% 25% 1996 3,705 90%

1943 3,703 3,481 3,592 87% 26% 1980 3,697 89%

1944 2,555 2,121 2,338 57% 27% 1942 3,662 89%

1945 3,375 3,374 3,375 82% 28% 1943 3,592 87%

1946 3,557 3,233 3,395 82% 30% 1973 3,538 86%

1947 1,839 1,711 1,775 43% 31% 1940 3,456 84%

1948 2,854 2,636 2,745 66% 32% 1936 3,428 83%

1949 1,441 1,110 1,276 31% 33% 1946 3,395 82%

1950 2,660 2,282 2,471 60% 35% 1963 3,387 82%

1951 4,063 4,067 4,065 98% 36% 1945 3,375 82%

1952 3,907 3,893 3,900 94% 37% 2000 3,373 82%

1953 3,660 2,843 3,252 79% 38% 1971 3,344 81%

1954 2,947 2,788 2,867 69% 40% 1997 3,272 79%

1955 974 931 952 23% 41% 1953 3,252 79%

1956 4,133 4,133 4,133 100% 42% 1935 3,252 79%

1957 2,247 1,888 2,068 50% 43% 1975 3,178 77%

1958 4,133 3,898 4,015 97% 45% 1965 3,169 77%

1959 2,777 2,684 2,731 66% 46% 1989 3,153 76%

1960 1,799 1,443 1,621 39% 47% 1966 3,137 76%

1961 2,442 2,299 2,371 57% 48% 1937 3,037 73%

1962 2,991 3,033 3,012 73% 49% 2003 3,023 73%

1963 3,786 2,987 3,387 82% 51% 1962 3,012 73%

1964 1,583 2,038 1,810 44% 52% 1979 2,990 72%

1965 3,329 3,008 3,169 77% 53% 1986 2,902 70%
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Table B.12 cont.  SWP Table A deliveries from the Delta under Future (2027) Conditions, derived values for estimating probability curve 
GFDL Model with A2 emissions 

Year
SWP Table A

demands (taf)

SWP Table A deliveries for 2027 studies Probability Curve1 

lower flow
target2 (taf)

higher flow
target2 (taf)

average flow 
targets (taf)

percent of max
SWP Table A3 Year

SWP Table A
Delivery (taf)

Exceedence 
Frequency

1966 3,247 3,026 3,137 76% 54% 1939 2,887 70%

1967 4,133 4,087 4,110 99% 56% 1954 2,867 69%

1968 2,814 2,235 2,525 61% 57% 1985 2,797 68%

1969 3,903 3,903 3,903 94% 58% 1948 2,745 66%

1970 4,058 3,906 3,982 96% 59% 1959 2,731 66%

1971 3,568 3,121 3,344 81% 61% 1923 2,649 64%

1972 1,507 1,476 1,491 36% 62% 1981 2,536 61%

1973 3,872 3,204 3,538 86% 63% 1968 2,525 61%

1974 4,133 3,795 3,964 96% 64% 1950 2,471 60%

1975 3,417 2,939 3,178 77% 66% 1987 2,400 58%

1976 1,959 1,741 1,850 45% 67% 1961 2,371 57%

1977 308 278 293 7% 68% 1930 2,343 57%

1978 3,905 3,904 3,905 94% 69% 1944 2,338 57%

1979 3,127 2,853 2,990 72% 70% 2002 2,281 55%

1980 3,639 3,756 3,697 89% 72% 1926 2,074 50%

1981 2,643 2,430 2,536 61% 73% 1957 2,068 50%

1982 4,133 4,133 4,133 100% 74% 1928 1,981 48%

1983 3,903 3,903 3,903 94% 75% 1976 1,850 45%

1984 4,083 4,127 4,105 99% 77% 1964 1,810 44%

1985 2,897 2,697 2,797 68% 78% 1947 1,775 43%

1986 2,907 2,898 2,902 70% 79% 1994 1,675 41%

1987 2,619 2,181 2,400 58% 80% 1933 1,641 40%

1988 533 572 552 13% 82% 1960 1,621 39%

1989 3,288 3,017 3,153 76% 83% 1925 1,510 37%

1990 389 238 314 8% 84% 1972 1,491 36%

1991 880 718 799 19% 85% 1934 1,348 33%

1992 1,109 1,090 1,099 27% 87% 1932 1,344 33%

1993 4,014 3,588 3,801 92% 88% 1949 1,276 31%

1994 1,553 1,797 1,675 41% 89% 1992 1,099 27%

1995 3,903 3,903 3,903 94% 90% 1931 1,008 24%

1996 3,910 3,501 3,705 90% 91% 1955 952 23%

1997 3,271 3,273 3,272 79% 93% 2001 850 21%

1998 3,908 3,908 3,908 95% 94% 1991 799 19%

1999 3,967 3,859 3,913 95% 95% 1929 767 19%

2000 3,636 3,110 3,373 82% 96% 1988 552 13%

2001 817 884 850 21% 98% 1924 427 10%

2002 2,493 2,068 2,281 55% 99% 1990 314 8%

2003 3,218 2,828 3,023 73% 100% 1977 293 7%

Avg 2,846 2,643 2,745 66% 2,745

Min 308 238 293 7% 293

Max 4,133 4,133 4,133 100% 4,133

1/   See Table 6.3      2/   Values used to describe Current Conditions in Capter 6      3/   4,133 taf/year
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Table B.12 cont.  SWP Table A deliveries from the Delta under Future (2027) Conditions, derived values for estimating probability curve 
GFDL Model with A2 emissions 

Year
SWP Table A

demands (taf)

SWP Table A deliveries for 2027 studies Probability Curve1 

lower flow
target2 (taf)

higher flow
target2 (taf)

average flow 
targets (taf)

percent of max
SWP Table A3 Year

SWP Table A
Delivery (taf)

Exceedence 
Frequency

1966 3,247 3,026 3,137 76% 54% 1939 2,887 70%

1967 4,133 4,087 4,110 99% 56% 1954 2,867 69%

1968 2,814 2,235 2,525 61% 57% 1985 2,797 68%

1969 3,903 3,903 3,903 94% 58% 1948 2,745 66%

1970 4,058 3,906 3,982 96% 59% 1959 2,731 66%

1971 3,568 3,121 3,344 81% 61% 1923 2,649 64%

1972 1,507 1,476 1,491 36% 62% 1981 2,536 61%

1973 3,872 3,204 3,538 86% 63% 1968 2,525 61%

1974 4,133 3,795 3,964 96% 64% 1950 2,471 60%

1975 3,417 2,939 3,178 77% 66% 1987 2,400 58%

1976 1,959 1,741 1,850 45% 67% 1961 2,371 57%

1977 308 278 293 7% 68% 1930 2,343 57%

1978 3,905 3,904 3,905 94% 69% 1944 2,338 57%

1979 3,127 2,853 2,990 72% 70% 2002 2,281 55%

1980 3,639 3,756 3,697 89% 72% 1926 2,074 50%

1981 2,643 2,430 2,536 61% 73% 1957 2,068 50%

1982 4,133 4,133 4,133 100% 74% 1928 1,981 48%

1983 3,903 3,903 3,903 94% 75% 1976 1,850 45%

1984 4,083 4,127 4,105 99% 77% 1964 1,810 44%

1985 2,897 2,697 2,797 68% 78% 1947 1,775 43%

1986 2,907 2,898 2,902 70% 79% 1994 1,675 41%

1987 2,619 2,181 2,400 58% 80% 1933 1,641 40%

1988 533 572 552 13% 82% 1960 1,621 39%

1989 3,288 3,017 3,153 76% 83% 1925 1,510 37%

1990 389 238 314 8% 84% 1972 1,491 36%

1991 880 718 799 19% 85% 1934 1,348 33%

1992 1,109 1,090 1,099 27% 87% 1932 1,344 33%

1993 4,014 3,588 3,801 92% 88% 1949 1,276 31%

1994 1,553 1,797 1,675 41% 89% 1992 1,099 27%

1995 3,903 3,903 3,903 94% 90% 1931 1,008 24%

1996 3,910 3,501 3,705 90% 91% 1955 952 23%

1997 3,271 3,273 3,272 79% 93% 2001 850 21%

1998 3,908 3,908 3,908 95% 94% 1991 799 19%

1999 3,967 3,859 3,913 95% 95% 1929 767 19%

2000 3,636 3,110 3,373 82% 96% 1988 552 13%

2001 817 884 850 21% 98% 1924 427 10%

2002 2,493 2,068 2,281 55% 99% 1990 314 8%

2003 3,218 2,828 3,023 73% 100% 1977 293 7%

Avg 2,846 2,643 2,745 66% 2,745

Min 308 238 293 7% 293

Max 4,133 4,133 4,133 100% 4,133

1/   See Table 6.3      2/   Values used to describe Current Conditions in Capter 6      3/   4,133 taf/year

Table B.13  SWP Table A deliveries from the Delta under Future (2027) Conditions, derived values for estimating probability curve  
GFDL Model with B1 Emissions 

Year

deliveries derived from interpolating between  
“no climate change” and “GFDL + B1 emissions”

ranking of calculated SWP Table A deliveries  
for probability curve

lower flow
target2 (taf)

higher flow
target2 (taf)

average flow 
targets (taf)

percent of max
SWP Table A3

Exceedence 
Frequency Year

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1922 4,005 3,614 3,810 92% 0% 1938 4,133 100%

1923 2,596 2,666 2,631 64% 1% 1956 4,133 100%

1924 605 207 406 10% 3% 1982 4,111 99%

1925 1,548 1,471 1,509 37% 4% 1984 4,088 99%

1926 2,172 1,779 1,975 48% 5% 1967 4,081 99%

1927 3,965 3,671 3,818 92% 6% 1951 4,057 98%

1928 2,104 1,831 1,967 48% 8% 1958 4,037 98%

1929 917 703 810 20% 9% 1970 4,012 97%

1930 2,217 2,083 2,150 52% 10% 1998 3,908 95%

1931 1,098 973 1,036 25% 11% 1978 3,905 94%

1932 1,445 1,252 1,348 33% 12% 1969 3,903 94%

1933 1,783 1,439 1,611 39% 14% 1983 3,903 94%

1934 1,385 1,313 1,349 33% 15% 1995 3,903 94%

1935 3,563 2,972 3,267 79% 16% 1952 3,892 94%

1936 3,363 2,929 3,146 76% 17% 1999 3,876 94%

1937 2,912 3,010 2,961 72% 19% 1974 3,835 93%

1938 4,133 4,133 4,133 100% 20% 1927 3,818 92%

1939 3,105 2,786 2,945 71% 21% 1922 3,810 92%

1940 3,606 3,108 3,357 81% 22% 1993 3,781 91%

1941 3,907 3,628 3,768 91% 24% 1941 3,768 91%

1942 3,836 3,384 3,610 87% 25% 1980 3,711 90%

1943 3,718 3,481 3,600 87% 26% 1942 3,610 87%

1944 2,527 2,083 2,305 56% 27% 1996 3,600 87%

1945 3,128 3,177 3,152 76% 28% 1943 3,597 87%

1946 3,634 3,307 3,471 84% 30% 1973 3,546 86%

1947 1,796 1,663 1,729 42% 31% 1946 3,471 84%

1948 2,870 2,675 2,773 67% 32% 1963 3,467 84%

1949 1,392 1,090 1,241 30% 33% 1971 3,361 81%

1950 2,634 2,200 2,417 58% 35% 1940 3,357 81%

1951 4,077 4,038 4,057 98% 36% 2000 3,332 81%

1952 3,907 3,876 3,892 94% 37% 1997 3,276 79%

1953 3,647 2,872 3,260 79% 38% 1935 3,267 79%

1954 3,026 2,871 2,949 71% 40% 1953 3,260 79%

1955 968 924 946 23% 41% 1989 3,250 79%

1956 4,133 4,090 4,111 99% 42% 1965 3,172 77%

1957 2,234 1,900 2,067 50% 43% 1975 3,156 76%

1958 4,133 3,941 4,037 98% 45% 1945 3,152 76%

1959 2,805 2,660 2,733 66% 46% 1936 3,146 76%

1960 1,674 1,263 1,468 36% 47% 1966 3,099 75%

1961 2,542 2,409 2,476 60% 48% 2003 3,061 74%

1962 2,979 2,967 2,973 72% 49% 1962 2,973 72%

1963 3,824 3,111 3,467 84% 51% 1937 2,961 72%

1964 1,581 1,951 1,766 43% 52% 1954 2,949 71%

1965 3,326 3,018 3,172 77% 53% 1939 2,945 71%
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Table B.13 cont.  SWP Table A deliveries from the Delta under Future (2027) Conditions, derived values for estimating probability curve  
GFDL Model with B1 Emissions 

Year

deliveries derived from interpolating between  
“no climate change” and “GFDL + B1 emissions”

ranking of calculated SWP Table A deliveries  
for probability curve

lower flow
target2 (taf)

higher flow
target2 (taf)

average flow 
targets (taf)

percent of max
SWP Table A3

Exceedence 
Frequency Year

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1966 3,206 2,992 3,099 75% 54% 1986 2,926 71%

1967 4,133 4,028 4,081 99% 56% 1979 2,794 68%

1968 2,794 2,253 2,523 61% 57% 1985 2,778 67%

1969 3,903 3,903 3,903 94% 58% 1948 2,773 67%

1970 4,076 3,948 4,012 97% 59% 1959 2,733 66%

1971 3,600 3,121 3,361 81% 61% 1923 2,631 64%

1972 1,507 1,475 1,491 36% 62% 1968 2,523 61%

1973 3,873 3,219 3,546 86% 63% 1961 2,476 60%

1974 3,981 3,689 3,835 93% 64% 1981 2,453 59%

1975 3,343 2,968 3,156 76% 66% 1950 2,417 58%

1976 2,142 1,789 1,965 48% 67% 1987 2,313 56%

1977 296 279 287 7% 68% 1944 2,305 56%

1978 3,905 3,905 3,905 94% 69% 2002 2,250 54%

1979 2,976 2,613 2,794 68% 70% 1930 2,150 52%

1980 3,649 3,773 3,711 90% 72% 1957 2,067 50%

1981 2,626 2,280 2,453 59% 73% 1926 1,975 48%

1982 4,133 4,133 4,133 100% 74% 1928 1,967 48%

1983 3,903 3,903 3,903 94% 75% 1976 1,965 48%

1984 4,098 4,077 4,088 99% 77% 1964 1,766 43%

1985 2,875 2,681 2,778 67% 78% 1947 1,729 42%

1986 2,915 2,936 2,926 71% 79% 1994 1,650 40%

1987 2,539 2,087 2,313 56% 80% 1933 1,611 39%

1988 521 549 535 13% 82% 1925 1,509 37%

1989 3,365 3,135 3,250 79% 83% 1972 1,491 36%

1990 376 194 285 7% 84% 1960 1,468 36%

1991 905 709 807 20% 85% 1934 1,349 33%

1992 1,073 1,058 1,065 26% 87% 1932 1,348 33%

1993 4,007 3,555 3,781 91% 88% 1949 1,241 30%

1994 1,542 1,758 1,650 40% 89% 1992 1,065 26%

1995 3,903 3,903 3,903 94% 90% 1931 1,036 25%

1996 3,875 3,319 3,597 87% 91% 1955 946 23%

1997 3,275 3,276 3,276 79% 93% 2001 819 20%

1998 3,908 3,908 3,908 95% 94% 1929 810 20%

1999 3,984 3,768 3,876 94% 95% 1991 807 20%

2000 3,542 3,123 3,332 81% 96% 1988 535 13%

2001 818 821 819 20% 98% 1924 406 10%

2002 2,436 2,063 2,250 54% 99% 1977 287 7%

2003 3,266 2,856 3,061 74% 100% 1990 285 7%

Avg 2,830 2,617 2,723 66% 2,723

Min 296 194 285 7% 285

Max 4,133 4,133 4,133 100% 4,133

1/   See Table 6.3      2/   4,133 taf/year
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Table B.14  SWP Table A deliveries from the Delta under Future (2027) Conditions, derived values for estimating probability curve  
PCM Model with A2 Emissions 

Year

deliveries derived from interpolating between  
“no climate change” and “GFDL + B1 emissions”

ranking of calculated SWP Table A deliveries  
for probability curve

lower flow
target2 (taf)

higher flow
target2 (taf)

average flow 
targets (taf)

percent of max
SWP Table A3

Exceedence 
Frequency Year

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1922 4,060 3,609 3,834 93% 0% 1938 4,133 100%

1923 2,771 2,925 2,848 69% 1% 1951 4,133 100%

1924 498 137 317 8% 3% 1956 4,133 100%

1925 1,556 1,485 1,521 37% 4% 1958 4,133 100%

1926 2,178 1,733 1,956 47%… 5% 1970 4,133 100%

1927 4,121 3,720 3,920 95% 6% 1982 4,133 100%

1928 2,016 1,805 1,910 46% 8% 1984 4,133 100%

1929 904 677 790 19% 9% 1967 4,105 99%

1930 2,179 1,991 2,085 50% 10% 1999 4,088 99%

1931 1,128 1,049 1,089 26% 11% 1974 3,926 95%

1932 1,438 1,222 1,330 32% 12% 1927 3,920 95%

1933 1,857 1,569 1,713 41% 14% 1998 3,908 95%

1934 1,352 1,351 1,352 33% 15% 1952 3,907 95%

1935 3,638 3,250 3,444 83% 16% 1978 3,904 94%

1936 3,566 3,101 3,334 81% 17% 1969 3,903 94%

1937 3,049 3,257 3,153 76% 19% 1983 3,903 94%

1938 4,133 4,133 4,133 100% 20% 1995 3,903 94%

1939 3,280 2,958 3,119 75% 21% 1941 3,859 93%

1940 3,731 3,178 3,454 84% 22% 1922 3,834 93%

1941 3,907 3,811 3,859 93% 24% 1996 3,807 92%

1942 3,981 3,531 3,756 91% 25% 1993 3,787 92%

1943 3,727 3,600 3,664 89% 26% 1980 3,769 91%

1944 2,521 1,955 2,238 54% 27% 1942 3,756 91%

1945 3,627 3,634 3,630 88% 28% 1973 3,665 89%

1946 3,463 3,104 3,283 79% 30% 1943 3,664 89%

1947 1,700 1,643 1,672 40% 31% 1945 3,630 88%

1948 3,037 2,726 2,881 70% 32% 2000 3,537 86%

1949 1,379 1,083 1,231 30% 33% 1940 3,454 84%

1950 2,771 2,120 2,446 59% 35% 1963 3,453 84%

1951 4,133 4,133 4,133 100% 36% 1935 3,444 83%

1952 3,907 3,906 3,907 95% 37% 1953 3,343 81%

1953 3,757 2,929 3,343 81% 38% 1971 3,337 81%

1954 3,025 2,989 3,007 73% 40% 1936 3,334 81%

1955 956 848 902 22% 41% 1989 3,324 80%

1956 4,133 4,133 4,133 100% 42% 1975 3,323 80%

1957 2,221 1,883 2,052 50% 43% 1946 3,283 79%

1958 4,133 4,133 4,133 100% 45% 1966 3,251 79%

1959 2,880 2,722 2,801 68% 46% 1997 3,250 79%

1960 1,705 1,370 1,537 37% 47% 1937 3,153 76%

1961 2,691 2,339 2,515 61% 48% 1965 3,135 76%

1962 2,963 3,126 3,044 74% 49% 1939 3,119 75%

1963 3,813 3,094 3,453 84% 51% 1979 3,049 74%

1964 1,572 1,907 1,739 42% 52% 1962 3,044 74%

1965 3,301 2,968 3,135 76% 53% 2003 3,030 73%
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Table B.14 cont.  SWP Table A deliveries from the Delta under Future (2027) Conditions, derived values for estimating probability curve 
PCM Model with A2 Emissions 

Year

deliveries derived from interpolating between  
“no climate change” and “GFDL + B1 emissions”

ranking of calculated SWP Table A deliveries  
for probability curve

lower flow
target2 (taf)

higher flow
target2 (taf)

average flow 
targets (taf)

percent of max
SWP Table A3

Exceedence 
Frequency Year

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1966 3,352 3,150 3,251 79% 54% 1954 3,007 73%

1967 4,133 4,077 4,105 99% 56% 1986 2,980 72%

1968 2,874 2,236 2,555 62% 57% 1948 2,881 70%

1969 3,903 3,903 3,903 94% 58% 1923 2,848 69%

1970 4,133 4,133 4,133 100% 59% 1985 2,836 69%

1971 3,566 3,108 3,337 81% 61% 1959 2,801 68%

1972 1,441 1,450 1,446 35% 62% 1968 2,555 62%

1973 3,959 3,371 3,665 89% 63% 1961 2,515 61%

1974 4,133 3,718 3,926 95% 64% 1981 2,515 61%

1975 3,521 3,124 3,323 80% 66% 1950 2,446 59%

1976 2,089 1,598 1,843 45% 67% 1987 2,320 56%

1977 281 264 273 7% 68% 1944 2,238 54%

1978 3,904 3,904 3,904 94% 69% 2002 2,137 52%

1979 3,182 2,915 3,049 74% 70% 1930 2,085 50%

1980 3,638 3,899 3,769 91% 72% 1957 2,052 50%

1981 2,659 2,370 2,515 61% 73% 1926 1,956 47%

1982 4,133 4,133 4,133 100% 74% 1928 1,910 46%

1983 3,903 3,903 3,903 94% 75% 1976 1,843 45%

1984 4,133 4,133 4,133 100% 77% 1994 1,776 43%

1985 2,926 2,746 2,836 69% 78% 1964 1,739 42%

1986 2,928 3,032 2,980 72% 79% 1933 1,713 41%

1987 2,627 2,014 2,320 56% 80% 1947 1,672 40%

1988 448 524 486 12% 82% 1960 1,537 37%

1989 3,457 3,191 3,324 80% 83% 1925 1,521 37%

1990 325 184 255 6% 84% 1972 1,446 35%

1991 883 683 783 19% 85% 1934 1,352 33%

1992 1,108 1,075 1,092 26% 87% 1932 1,330 32%

1993 4,046 3,527 3,787 92% 88% 1949 1,231 30%

1994 1,693 1,859 1,776 43% 89% 1992 1,092 26%

1995 3,903 3,903 3,903 94% 90% 1931 1,089 26%

1996 3,984 3,631 3,807 92% 91% 1955 902 22%

1997 3,254 3,246 3,250 79% 93% 2001 804 19%

1998 3,908 3,908 3,908 95% 94% 1929 790 19%

1999 4,052 4,123 4,088 99% 95% 1991 783 19%

2000 3,794 3,279 3,537 86% 96% 1988 486 12%

2001 795 812 804 19% 98% 1924 317 8%

2002 2,312 1,961 2,137 52% 99% 1977 273 7%

2003 3,226 2,834 3,030 73% 100% 1990 255 6%

Avg 2,870 2,668 2,769 67% 2,769

Min 281 137 255 6% 255

Max 4,133 4,133 4,133 100% 4,133

1/   See Table 6.3      2/   4,133 taf/year
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Table B.15  SWP Table A deliveries from the Delta under Future (2027) Conditions, derived values for estimating probability curve 
PCM Model with B1 Emissions 

Year

deliveries derived from interpolating between  
“no climate change” and “PCM + B1 emissions”

ranking of calculated SWP Table A deliveries  
for probability curve

lower flow
target2 (taf)

higher flow
target2 (taf)

average flow 
targets (taf)

percent of max
SWP Table A3

Exceedence 
Frequency Year

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1922 4,092 3,647 3,869 94% 0% 1938 4,133 100%

1923 3,091 3,033 3,062 74% 1% 1956 4,133 100%

1924 371 150 261 6% 3% 1958 4,133 100%

1925 1,718 1,669 1,693 41% 4% 1970 4,133 100%

1926 2,254 1,967 2,111 51% 5% 1982 4,133 100%

1927 4,086 3,680 3,883 94% 6% 1984 4,133 100%

1928 2,186 1,921 2,054 50% 8% 1999 4,118 100%

1929 945 729 837 20% 9% 1967 4,091 99%

1930 2,299 2,008 2,154 52% 10% 1951 4,046 98%

1931 1,130 1,090 1,110 27% 11% 1974 3,961 96%

1932 1,570 1,301 1,436 35% 12% 1998 3,908 95%

1933 2,340 1,944 2,142 52% 14% 1952 3,907 95%

1934 1,325 1,388 1,357 33% 15% 1978 3,905 94%

1935 3,779 3,126 3,452 84% 16% 1969 3,903 94%

1936 3,606 3,081 3,344 81% 17% 1983 3,903 94%

1937 3,337 3,593 3,465 84% 19% 1995 3,903 94%

1938 4,133 4,133 4,133 100% 20% 1942 3,886 94%

1939 3,414 3,035 3,224 78% 21% 1927 3,883 94%

1940 3,775 3,225 3,500 85% 22% 1941 3,873 94%

1941 3,907 3,839 3,873 94% 24% 1922 3,869 94%

1942 4,133 3,639 3,886 94% 25% 1996 3,823 92%

1943 3,772 3,503 3,637 88% 26% 1980 3,784 92%

1944 2,943 2,503 2,723 66% 27% 1993 3,732 90%

1945 3,556 3,467 3,511 85% 28% 1973 3,710 90%

1946 3,655 3,364 3,509 85% 30% 1943 3,637 88%

1947 1,752 1,860 1,806 44% 31% 2000 3,636 88%

1948 3,297 2,866 3,082 75% 32% 1953 3,516 85%

1949 1,467 1,245 1,356 33% 33% 1945 3,511 85%

1950 2,812 2,462 2,637 64% 35% 1946 3,509 85%

1951 4,133 3,958 4,046 98% 36% 1940 3,500 85%

1952 3,907 3,907 3,907 95% 37% 1937 3,465 84%

1953 3,922 3,110 3,516 85% 38% 1975 3,458 84%

1954 3,184 3,056 3,120 75% 40% 1935 3,452 84%

1955 1,024 1,024 1,024 25% 41% 1966 3,431 83%

1956 4,133 4,133 4,133 100% 42% 1971 3,397 82%

1957 2,443 1,976 2,210 53% 43% 1989 3,387 82%

1958 4,133 4,133 4,133 100% 45% 1936 3,344 81%

1959 3,199 2,946 3,073 74% 46% 1963 3,337 81%

1960 1,722 1,430 1,576 38% 47% 1997 3,291 80%

1961 2,650 2,408 2,529 61% 48% 1939 3,224 78%

1962 3,250 3,174 3,212 78% 49% 1962 3,212 78%

1963 3,640 3,034 3,337 81% 51% 1979 3,197 77%

1964 1,814 2,213 2,013 49% 52% 1985 3,163 77%

1965 3,348 2,884 3,116 75% 53% 1954 3,120 75%



The State Water Project Delivery Reliability Report 2007

104

B  Results of Report CalSim II Studies

Table B.15 cont.  SWP Table A deliveries from the Delta under Future (2027) Conditions, derived values for estimating probability curve 
PCM Model with B1 Emissions 

Year

deliveries derived from interpolating between  
“no climate change” and “PCM + B1 emissions”

ranking of calculated SWP Table A deliveries  
for probability curve

lower flow
target2 (taf)

higher flow
target2 (taf)

average flow 
targets (taf)

percent of max
SWP Table A3

Exceedence 
Frequency Year

SWP Table A
Delivery (taf)

percent of max
SWP Table A3

1966 3,486 3,376 3,431 83% 54% 1965 3,116 75%

1967 4,133 4,048 4,091 99% 56% 1948 3,082 75%

1968 2,990 2,363 2,676 65% 57% 1959 3,073 74%

1969 3,903 3,903 3,903 94% 58% 1923 3,062 74%

1970 4,133 4,133 4,133 100% 59% 2003 3,011 73%

1971 3,658 3,136 3,397 82% 61% 1986 2,805 68%

1972 1,489 1,495 1,492 36% 62% 1944 2,723 66%

1973 4,000 3,420 3,710 90% 63% 1968 2,676 65%

1974 4,133 3,789 3,961 96% 64% 1981 2,644 64%

1975 3,695 3,222 3,458 84% 66% 1950 2,637 64%

1976 2,227 1,631 1,929 47% 67% 1961 2,529 61%

1977 300 281 291 7% 68% 1987 2,465 60%

1978 3,905 3,905 3,905 94% 69% 2002 2,355 57%

1979 3,371 3,024 3,197 77% 70% 1957 2,210 53%

1980 3,687 3,881 3,784 92% 72% 1930 2,154 52%

1981 2,740 2,547 2,644 64% 73% 1933 2,142 52%

1982 4,133 4,133 4,133 100% 74% 1926 2,111 51%

1983 3,903 3,903 3,903 94% 75% 1994 2,066 50%

1984 4,133 4,133 4,133 100% 77% 1928 2,054 50%

1985 3,293 3,032 3,163 77% 78% 1964 2,013 49%

1986 2,799 2,810 2,805 68% 79% 1976 1,929 47%

1987 2,605 2,326 2,465 60% 80% 1947 1,806 44%

1988 483 454 468 11% 82% 1925 1,693 41%

1989 3,504 3,269 3,387 82% 83% 1960 1,576 38%

1990 367 311 339 8% 84% 1972 1,492 36%

1991 965 776 870 21% 85% 1932 1,436 35%

1992 1,243 1,124 1,183 29% 87% 1934 1,357 33%

1993 3,993 3,471 3,732 90% 88% 1949 1,356 33%

1994 1,874 2,258 2,066 50% 89% 1992 1,183 29%

1995 3,903 3,902 3,903 94% 90% 1931 1,110 27%

1996 4,021 3,624 3,823 92% 91% 1955 1,024 25%

1997 3,294 3,289 3,291 80% 93% 2001 949 23%

1998 3,908 3,908 3,908 95% 94% 1991 870 21%

1999 4,103 4,133 4,118 100% 95% 1929 837 20%

2000 3,913 3,359 3,636 88% 96% 1988 468 11%

2001 884 1,014 949 23% 98% 1990 339 8%

2002 2,595 2,115 2,355 57% 99% 1977 291 7%

2003 3,201 2,820 3,011 73% 100% 1924 261 6%

Avg 2,954 2,746 2,850 69% 2,850

Min 300 150 261 6% 261

Max 4,133 4,133 4,133 100% 4,133

1/   See Table 6.3      2/   4,133 taf/year
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Table B.16  SWP Article 21 deliveries under Current (2007) Conditions 

Year
Article 21 

demands (taf)

Article 21 deliveries

less restrictive flow 
targets (taf)1

more restrictive 
flow targets (taf) 1

average of
flow targets (taf) 1

1922 1,408 0 0 0

1923 1,408 0 0 0

1924 1,408 0 0 0

1925 1,408 0 0 0

1926 1,408 0 0 0

1927 1,408 0 0 0

1928 1,408 0 0 0

1929 1,408 0 0 0

1930 1,408 0 0 0

1931 1,408 0 0 0

1932 1,408 0 0 0

1933 1,408 77 0 38

1934 1,408 0 0 0

1935 1,408 0 0 0

1936 1,408 0 0 0

1937 1,408 0 0 0

1938 1,408 589 586 587

1939 1,408 124 59 92

1940 1,408 0 0 0

1941 652 100 0 50

1942 1,408 672 324 498

1943 1,156 555 471 513

1944 1,408 0 0 0

1945 1,408 0 0 0

1946 1,408 0 0 0

1947 1,408 0 0 0

1948 1,408 0 0 0

1949 1,408 0 0 0

1950 1,408 0 0 0

1951 1,408 308 134 221

1952 652 100 100 100

1953 1,408 90 90 90

1954 1,156 0 0 0

1955 1,408 0 0 0

1956 1,408 319 194 256

1957 1,408 0 0 0

1958 1,408 563 154 359

1959 1,408 50 42 46

1960 1,408 0 0 0

1961 1,408 0 0 0

1962 1,408 0 0 0

1963 1,408 0 0 0

1964 1,408 0 0 0

1965 1,408 0 0 0
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Table B.16 cont.  SWP Article 21 deliveries under Current (2007) Conditions 

Year
Article 21 

demands (taf)

Article 21 deliveries

less restrictive flow 
targets (taf)

more restrictive 
flow targets (taf)

average of
flow targets (taf)

1966 1,408 0 0 0

1967 1,408 270 0 135

1968 1,408 165 0 82

1969 652 199 199 199

1970 1,408 552 368 460

1971 1,156 0 0 0

1972 1,408 0 0 0

1973 1,408 0 0 0

1974 1,408 96 0 48

1975 1,408 346 0 173

1976 1,408 10 0 5

1977 1,408 0 0 0

1978 652 200 0 100

1979 1,408 0 0 0

1980 400 189 188 189

1981 1,408 0 0 0

1982 1,156 527 453 490

1983 652 400 400 400

1984 1,408 552 368 460

1985 1,156 0 0 0

1986 652 53 0 27

1987 1,408 0 0 0

1988 1,156 0 0 0

1989 1,408 0 0 0

1990 1,408 0 0 0

1991 1,408 0 0 0

1992 1,408 0 0 0

1993 1,408 0 0 0

1994 1,408 0 0 0

1995 652 100 35 67

1996 1,408 423 387 405

1997 1,156 458 227 342

1998 652 178 100 139

1999 1,408 469 285 377

2000 1,156 0 0 0

2001 1,408 0 0 0

2002 1,408 0 0 0

2003 1,408 0 0 0

Avg 1,297 106 63 85

Min 400 0 0 0

Max 1,408 672 586 587

1/   See Table 6.3
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Table B.17  SWP Article 21 deliveries under Future (2027) Conditions 
Climate change scenario GFDL with A2 emissions

Year

Article 21
demand 

(taf)

Article 21 deliveries  
under less restrictive flow targets1

Article 21 deliveries  
under more restrictive flow targets1 Averaged  

Article 21  
deliveries  

GFDL-A22 (taf)
no climate 

change (taf)
GFDL with A2 
emissions (taf)

interpolated 
GFDL-A22 (taf)

no climate 
change (taf)

GFDL with A2 
emissions (taf)

interpolated 
GFDL-A22 (taf)

1922 1,408 0 0 0 0 0 0 0

1923 1,408 0 0 0 0 0 0 0

1924 1,408 0 0 0 0 0 0 0

1925 1,408 6 5 6 22 116 66 36

1926 1,408 0 0 0 0 0 0 0

1927 1,408 0 0 0 0 0 0 0

1928 1,408 0 0 0 0 0 0 0

1929 1,408 0 0 0 0 0 0 0

1930 1,408 0 0 0 0 0 0 0

1931 1,408 0 0 0 0 0 0 0

1932 1,408 0 125 58 0 66 31 44

1933 1,408 87 0 47 0 0 0 23

1934 1,408 0 0 0 0 17 8 4

1935 1,408 0 273 127 0 121 56 92

1936 1,408 0 0 0 0 0 0 0

1937 1,408 0 22 10 0 0 0 5

1938 1,408 165 333 243 0 334 155 199

1939 1,408 0 0 0 0 0 0 0

1940 1,408 0 0 0 0 0 0 0

1941 652 0 0 0 0 0 0 0

1942 1,408 0 0 0 0 0 0 0

1943 1,156 17 0 9 0 0 0 4

1944 1,408 0 0 0 0 0 0 0

1945 1,408 0 0 0 0 0 0 0

1946 1,408 0 0 0 0 0 0 0

1947 1,408 0 0 0 0 0 0 0

1948 1,408 0 0 0 0 0 0 0

1949 1,408 0 0 0 0 0 0 0

1950 1,408 0 0 0 0 0 0 0

1951 1,408 171 264 214 115 115 115 164

1952 652 0 0 0 0 0 0 0

1953 1,408 0 0 0 0 0 0 0

1954 1,156 0 0 0 0 0 0 0

1955 1,408 0 0 0 0 0 0 0

1956 1,408 338 466 397 172 268 217 307

1957 1,408 0 0 0 0 0 0 0

1958 1,408 105 0 56 0 0 0 28

1959 1,408 0 0 0 0 0 0 0

1960 1,408 0 0 0 0 0 0 0

1961 1,408 0 0 0 0 0 0 0

1962 1,408 0 0 0 0 0 0 0

1963 1,408 0 0 0 0 0 0 0

1964 1,408 0 0 0 0 0 0 0

1965 1,408 0 203 94 0 0 0 47

1/   See Table 6-3           2/   As described in Appendix B
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Table B.17 cont.  SWP Article 21 deliveries under Future (2027) Conditions 
Climate change scenario GFDL with A2 emissions

Year

Article 21
demand 

(taf)

Article 21 deliveries  
under less restrictive flow targets1

Article 21 deliveries  
under more restrictive flow targets1 Averaged  

Article 21  
deliveries  

GFDL-A22 (taf)
no climate 

change (taf)
GFDL with A2 
emissions (taf)

interpolated 
GFDL-A22 (taf)

no climate 
change (taf)

GFDL with A2 
emissions (taf)

interpolated 
GFDL-A22 (taf)

1966 1,408 0 0 0 0 0 0 0

1967 1,408 0 0 0 0 0 0 0

1968 1,408 0 0 0 0 0 0 0

1969 652 61 124 90 62 95 77 84

1970 1,408 444 31 252 294 0 157 204

1971 1,156 0 0 0 0 0 0 0

1972 1,408 0 0 0 0 0 0 0

1973 1,408 0 0 0 0 0 0 0

1974 1,408 0 0 0 0 0 0 0

1975 1,408 0 0 0 0 0 0 0

1976 1,408 0 0 0 0 0 0 0

1977 1,408 0 30 14 0 0 0 7

1978 652 106 300 196 0 200 93 145

1979 1,408 0 0 0 0 0 0 0

1980 400 131 155 142 63 97 78 110

1981 1,408 0 0 0 0 0 0 0

1982 1,156 0 0 0 0 0 0 0

1983 652 340 239 293 241 239 240 267

1984 1,408 491 491 491 341 371 355 423

1985 1,156 0 0 0 0 0 0 0

1986 652 0 49 23 0 0 0 12

1987 1,408 0 0 0 0 0 0 0

1988 1,156 0 0 0 0 0 0 0

1989 1,408 0 0 0 0 0 0 0

1990 1,408 0 0 0 0 0 0 0

1991 1,408 0 0 0 0 0 0 0

1992 1,408 0 0 0 0 0 0 0

1993 1,408 0 0 0 0 0 0 0

1994 1,408 0 0 0 0 0 0 0

1995 652 0 0 0 0 0 0 0

1996 1,408 38 0 20 0 0 0 10

1997 1,156 158 157 157 0 126 59 108

1998 652 0 0 0 0 0 0 0

1999 1,408 284 153 223 117 0 63 143

2000 1,156 0 0 0 0 0 0 0

2001 1,408 0 0 0 0 0 0 0

2002 1,408 0 0 0 0 0 0 0

2003 1,408 0 0 0 0 0 0 0

Avg 1,297 36 42 39 17 26 22 30

Min 400 0 0 0 0 0 0 0

Max 1,408 491 491 491 341 371 355 423

1/   See Table 6-3           2/   As described in Appendix B
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Table B.17 cont.  SWP Article 21 deliveries under Future (2027) Conditions 
Climate change scenario GFDL with A2 emissions

Year

Article 21
demand 

(taf)

Article 21 deliveries  
under less restrictive flow targets1

Article 21 deliveries  
under more restrictive flow targets1 Averaged  

Article 21  
deliveries  

GFDL-A22 (taf)
no climate 

change (taf)
GFDL with A2 
emissions (taf)

interpolated 
GFDL-A22 (taf)

no climate 
change (taf)

GFDL with A2 
emissions (taf)

interpolated 
GFDL-A22 (taf)

1966 1,408 0 0 0 0 0 0 0

1967 1,408 0 0 0 0 0 0 0

1968 1,408 0 0 0 0 0 0 0

1969 652 61 124 90 62 95 77 84

1970 1,408 444 31 252 294 0 157 204

1971 1,156 0 0 0 0 0 0 0

1972 1,408 0 0 0 0 0 0 0

1973 1,408 0 0 0 0 0 0 0

1974 1,408 0 0 0 0 0 0 0

1975 1,408 0 0 0 0 0 0 0

1976 1,408 0 0 0 0 0 0 0

1977 1,408 0 30 14 0 0 0 7

1978 652 106 300 196 0 200 93 145

1979 1,408 0 0 0 0 0 0 0

1980 400 131 155 142 63 97 78 110

1981 1,408 0 0 0 0 0 0 0

1982 1,156 0 0 0 0 0 0 0

1983 652 340 239 293 241 239 240 267

1984 1,408 491 491 491 341 371 355 423

1985 1,156 0 0 0 0 0 0 0

1986 652 0 49 23 0 0 0 12

1987 1,408 0 0 0 0 0 0 0

1988 1,156 0 0 0 0 0 0 0

1989 1,408 0 0 0 0 0 0 0

1990 1,408 0 0 0 0 0 0 0

1991 1,408 0 0 0 0 0 0 0

1992 1,408 0 0 0 0 0 0 0

1993 1,408 0 0 0 0 0 0 0

1994 1,408 0 0 0 0 0 0 0

1995 652 0 0 0 0 0 0 0

1996 1,408 38 0 20 0 0 0 10

1997 1,156 158 157 157 0 126 59 108

1998 652 0 0 0 0 0 0 0

1999 1,408 284 153 223 117 0 63 143

2000 1,156 0 0 0 0 0 0 0

2001 1,408 0 0 0 0 0 0 0

2002 1,408 0 0 0 0 0 0 0

2003 1,408 0 0 0 0 0 0 0

Avg 1,297 36 42 39 17 26 22 30

Min 400 0 0 0 0 0 0 0

Max 1,408 491 491 491 341 371 355 423

1/   See Table 6-3           2/   As described in Appendix B

Table B.18  SWP Article 21 deliveries under Future (2027) Conditions 
Climate change scenario GFDL with B1 emissions

Year

Article 21
demand 

(taf)

Article 21 deliveries  
under less restrictive flow targets1

Article 21 deliveries  
under more restrictive flow targets1 Averaged  

Article 21  
deliveries  

GFDL-B12 (taf)
no climate 

change (taf)
GFDL with B1 
emissions (taf)

interpolated 
GFDL-B12 (taf)

no climate 
change (taf)

GFDL with B1 
emissions (taf)

interpolated 
GFDL-B12 (taf)

1922 1,408 0 0 0 0 0 0 0

1923 1,408 0 0 0 0 0 0 0

1924 1,408 0 0 0 0 0 0 0

1925 1,408 6 20 13 22 65 42 27

1926 1,408 0 0 0 0 0 0 0

1927 1,408 0 0 0 0 0 0 0

1928 1,408 0 0 0 0 0 0 0

1929 1,408 0 0 0 0 0 0 0

1930 1,408 0 0 0 0 0 0 0

1931 1,408 0 0 0 0 0 0 0

1932 1,408 0 15 7 0 88 41 24

1933 1,408 87 0 47 0 0 0 23

1934 1,408 0 0 0 0 0 0 0

1935 1,408 0 142 66 0 225 105 85

1936 1,408 0 0 0 0 0 0 0

1937 1,408 0 112 52 0 0 0 26

1938 1,408 165 213 187 0 239 111 149

1939 1,408 0 0 0 0 0 0 0

1940 1,408 0 0 0 0 0 0 0

1941 652 0 0 0 0 0 0 0

1942 1,408 0 0 0 0 0 0 0

1943 1,156 17 35 25 0 0 0 13

1944 1,408 0 0 0 0 0 0 0

1945 1,408 0 0 0 0 0 0 0

1946 1,408 0 0 0 0 0 0 0

1947 1,408 0 0 0 0 0 0 0

1948 1,408 0 0 0 0 0 0 0

1949 1,408 0 0 0 0 0 0 0

1950 1,408 0 0 0 0 0 0 0

1951 1,408 171 259 212 115 54 86 149

1952 652 0 0 0 0 0 0 0

1953 1,408 0 0 0 0 0 0 0

1954 1,156 0 0 0 0 0 0 0

1955 1,408 0 0 0 0 0 0 0

1956 1,408 338 463 396 172 257 212 304

1957 1,408 0 0 0 0 0 0 0

1958 1,408 105 0 56 0 0 0 28

1959 1,408 0 0 0 0 0 0 0

1960 1,408 0 0 0 0 0 0 0

1961 1,408 0 0 0 0 0 0 0

1962 1,408 0 0 0 0 0 0 0

1963 1,408 0 0 0 0 0 0 0

1964 1,408 0 0 0 0 0 0 0

1965 1,408 0 22 10 0 0 0 5

1/   See Table 6.3           2/   As described in Appendix B



The State Water Project Delivery Reliability Report 2007

110

B  Results of Report CalSim II Studies

Table B.18 cont.  SWP Article 21 deliveries under Future (2027) Conditions 
Climate change scenario GFDL with B1 emissions

Year

Article 21
demand 

(taf)

Article 21 deliveries  
under less restrictive flow targets1

Article 21 deliveries  
under more restrictive flow targets1 Averaged  

Article 21  
deliveries  

GFDL-B12 (taf)
no climate 

change (taf)
GFDL with B1 
emissions (taf)

interpolated 
GFDL-B12 (taf)

no climate 
change (taf)

GFDL with B1 
emissions (taf)

interpolated 
GFDL-B12 (taf)

1966 1,408 0 0 0 0 0 0 0

1967 1,408 0 0 0 0 0 0 0

1968 1,408 0 0 0 0 0 0 0

1969 652 61 144 100 62 144 100 100

1970 1,408 444 43 257 294 0 157 207

1971 1,156 0 0 0 0 0 0 0

1972 1,408 0 0 0 0 0 0 0

1973 1,408 0 0 0 0 0 0 0

1974 1,408 0 0 0 0 0 0 0

1975 1,408 0 0 0 0 0 0 0

1976 1,408 0 0 0 0 0 0 0

1977 1,408 0 0 0 0 0 0 0

1978 652 106 247 171 0 54 25 98

1979 1,408 0 0 0 0 0 0 0

1980 400 131 174 151 63 168 112 131

1981 1,408 0 0 0 0 0 0 0

1982 1,156 0 0 0 0 0 0 0

1983 652 340 239 293 241 239 240 267

1984 1,408 491 491 491 341 326 334 413

1985 1,156 0 0 0 0 0 0 0

1986 652 0 54 25 0 0 0 13

1987 1,408 0 0 0 0 0 0 0

1988 1,156 0 0 0 0 0 0 0

1989 1,408 0 0 0 0 0 0 0

1990 1,408 0 0 0 0 0 0 0

1991 1,408 0 0 0 0 0 0 0

1992 1,408 0 0 0 0 0 0 0

1993 1,408 0 0 0 0 0 0 0

1994 1,408 0 0 0 0 0 0 0

1995 652 0 0 0 0 0 0 0

1996 1,408 38 0 20 0 0 0 10

1997 1,156 158 229 191 0 115 53 122

1998 652 0 0 0 0 0 0 0

1999 1,408 284 332 306 117 0 63 184

2000 1,156 0 0 0 0 0 0 0

2001 1,408 0 0 0 0 0 0 0

2002 1,408 0 0 0 0 0 0 0

2003 1,408 0 0 0 0 0 0 0

Avg 1,297 36 39 38 17 24 20 29

Min 400 0 0 0 0 0 0 0

Max 1,408 491 491 491 341 326 334 413

1/   See Table 6.3           2/   As described in Appendix B
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Table B.18 cont.  SWP Article 21 deliveries under Future (2027) Conditions 
Climate change scenario GFDL with B1 emissions

Year

Article 21
demand 

(taf)

Article 21 deliveries  
under less restrictive flow targets1

Article 21 deliveries  
under more restrictive flow targets1 Averaged  

Article 21  
deliveries  

GFDL-B12 (taf)
no climate 

change (taf)
GFDL with B1 
emissions (taf)

interpolated 
GFDL-B12 (taf)

no climate 
change (taf)

GFDL with B1 
emissions (taf)

interpolated 
GFDL-B12 (taf)

1966 1,408 0 0 0 0 0 0 0

1967 1,408 0 0 0 0 0 0 0

1968 1,408 0 0 0 0 0 0 0

1969 652 61 144 100 62 144 100 100

1970 1,408 444 43 257 294 0 157 207

1971 1,156 0 0 0 0 0 0 0

1972 1,408 0 0 0 0 0 0 0

1973 1,408 0 0 0 0 0 0 0

1974 1,408 0 0 0 0 0 0 0

1975 1,408 0 0 0 0 0 0 0

1976 1,408 0 0 0 0 0 0 0

1977 1,408 0 0 0 0 0 0 0

1978 652 106 247 171 0 54 25 98

1979 1,408 0 0 0 0 0 0 0

1980 400 131 174 151 63 168 112 131

1981 1,408 0 0 0 0 0 0 0

1982 1,156 0 0 0 0 0 0 0

1983 652 340 239 293 241 239 240 267

1984 1,408 491 491 491 341 326 334 413

1985 1,156 0 0 0 0 0 0 0

1986 652 0 54 25 0 0 0 13

1987 1,408 0 0 0 0 0 0 0

1988 1,156 0 0 0 0 0 0 0

1989 1,408 0 0 0 0 0 0 0

1990 1,408 0 0 0 0 0 0 0

1991 1,408 0 0 0 0 0 0 0

1992 1,408 0 0 0 0 0 0 0

1993 1,408 0 0 0 0 0 0 0

1994 1,408 0 0 0 0 0 0 0

1995 652 0 0 0 0 0 0 0

1996 1,408 38 0 20 0 0 0 10

1997 1,156 158 229 191 0 115 53 122

1998 652 0 0 0 0 0 0 0

1999 1,408 284 332 306 117 0 63 184

2000 1,156 0 0 0 0 0 0 0

2001 1,408 0 0 0 0 0 0 0

2002 1,408 0 0 0 0 0 0 0

2003 1,408 0 0 0 0 0 0 0

Avg 1,297 36 39 38 17 24 20 29

Min 400 0 0 0 0 0 0 0

Max 1,408 491 491 491 341 326 334 413

1/   See Table 6.3           2/   As described in Appendix B

Table B.19  SWP Article 21 deliveries under Future (2027) Conditions 
Climate change scenario PCM with A2 emissions

Year

Article 21
demand 

(taf)

Article 21 deliveries  
under less restrictive flow targets1

Article 21 deliveries  
under more restrictive flow targets1 Averaged  

Article 21  
deliveries  

GFDL-A22 (taf)
no climate 

change (taf)
PCM with A2 

emissions (taf)
interpolated 

GFDL-A2 2 (taf)
no climate 

change (taf)
PCM with A2 

emissions (taf)
interpolated 

GFDL-A22 (taf)

1922 1,408 0 0 0 0 0 0 0

1923 1,408 0 0 0 0 0 0 0

1924 1,408 0 0 0 0 0 0 0

1925 1,408 6 189 91 22 276 140 116

1926 1,408 0 0 0 0 0 0 0

1927 1,408 0 0 0 0 0 0 0

1928 1,408 0 0 0 0 0 0 0

1929 1,408 0 0 0 0 0 0 0

1930 1,408 0 0 0 0 0 0 0

1931 1,408 0 0 0 0 0 0 0

1932 1,408 0 80 37 0 0 0 19

1933 1,408 87 270 172 0 0 0 86

1934 1,408 0 59 28 0 0 0 14

1935 1,408 0 160 75 0 125 58 66

1936 1,408 0 0 0 0 0 0 0

1937 1,408 0 133 62 0 0 0 31

1938 1,408 165 320 237 0 282 131 184

1939 1,408 0 0 0 0 0 0 0

1940 1,408 0 0 0 0 0 0 0

1941 652 0 0 0 0 0 0 0

1942 1,408 0 0 0 0 0 0 0

1943 1,156 17 117 63 0 0 0 32

1944 1,408 0 0 0 0 0 0 0

1945 1,408 0 0 0 0 63 29 15

1946 1,408 0 0 0 0 0 0 0

1947 1,408 0 0 0 0 0 0 0

1948 1,408 0 0 0 0 0 0 0

1949 1,408 0 0 0 0 0 0 0

1950 1,408 0 0 0 0 0 0 0

1951 1,408 171 245 205 115 283 193 199

1952 652 0 0 0 0 0 0 0

1953 1,408 0 0 0 0 0 0 0

1954 1,156 0 0 0 0 0 0 0

1955 1,408 0 0 0 0 0 0 0

1956 1,408 338 455 392 172 268 217 304

1957 1,408 0 0 0 0 0 0 0

1958 1,408 105 82 94 0 0 0 47

1959 1,408 0 0 0 0 0 0 0

1960 1,408 0 0 0 0 0 0 0

1961 1,408 0 0 0 0 0 0 0

1962 1,408 0 0 0 0 0 0 0

1963 1,408 0 0 0 0 0 0 0

1964 1,408 0 0 0 0 0 0 0

1965 1,408 0 46 21 0 0 0 11

1/   See Table 6.3           2/   As described in Appendix B
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Table B.19 cont.  SWP Article 21 deliveries under Future (2027) Conditions 
Climate change scenario PCM with A2 emissions

Year

Article 21
demand 

(taf)

Article 21 deliveries  
under less restrictive flow targets1

Article 21 deliveries  
under more restrictive flow targets1 Averaged  

Article 21  
deliveries  

GFDL-A22 (taf)
no climate 

change (taf)
PCM with A2 

emissions (taf)
interpolated 

GFDL-A2 2 (taf)
no climate 

change (taf)
PCM with A2 

emissions (taf)
interpolated 

GFDL-A22 (taf)

1966 1,408 0 0 0 0 0 0 0

1967 1,408 0 0 0 0 0 0 0

1968 1,408 0 0 0 0 0 0 0

1969 652 61 61 61 62 61 62 61

1970 1,408 444 279 367 294 114 210 289

1971 1,156 0 0 0 0 0 0 0

1972 1,408 0 0 0 0 0 0 0

1973 1,408 0 0 0 0 0 0 0

1974 1,408 0 0 0 0 0 0 0

1975 1,408 0 0 0 0 0 0 0

1976 1,408 0 0 0 0 0 0 0

1977 1,408 0 0 0 0 0 0 0

1978 652 106 300 196 0 200 93 145

1979 1,408 0 0 0 0 0 0 0

1980 400 131 100 116 63 60 61 89

1981 1,408 0 0 0 0 0 0 0

1982 1,156 0 0 0 0 0 0 0

1983 652 340 239 293 241 239 240 267

1984 1,408 491 491 491 341 341 341 416

1985 1,156 0 0 0 0 0 0 0

1986 652 0 49 23 0 0 0 11

1987 1,408 0 0 0 0 0 0 0

1988 1,156 0 0 0 0 0 0 0

1989 1,408 0 0 0 0 0 0 0

1990 1,408 0 0 0 0 0 0 0

1991 1,408 0 0 0 0 0 0 0

1992 1,408 0 0 0 0 0 0 0

1993 1,408 0 0 0 0 0 0 0

1994 1,408 0 0 0 0 0 0 0

1995 652 0 0 0 0 0 0 0

1996 1,408 38 0 20 0 0 0 10

1997 1,156 158 195 175 0 0 0 87

1998 652 0 0 0 0 0 0 0

1999 1,408 284 295 289 117 40 81 185

2000 1,156 0 0 0 0 0 0 0

2001 1,408 0 0 0 0 0 0 0

2002 1,408 0 0 0 0 0 0 0

2003 1,408 0 0 0 0 0 0 0

Avg 1,297 36 51 43 17 29 23 33

Min 400 0 0 0 0 0 0 0

Max 1,408 491 491 491 341 341 341 416

1/   See Table 6.3           2/   As described in Appendix B



113

The State Water Project Delivery Reliability Report 2007

B  Results of Report CalSim II Studies

Table B.19 cont.  SWP Article 21 deliveries under Future (2027) Conditions 
Climate change scenario PCM with A2 emissions

Year

Article 21
demand 

(taf)

Article 21 deliveries  
under less restrictive flow targets1

Article 21 deliveries  
under more restrictive flow targets1 Averaged  

Article 21  
deliveries  

GFDL-A22 (taf)
no climate 

change (taf)
PCM with A2 

emissions (taf)
interpolated 

GFDL-A2 2 (taf)
no climate 

change (taf)
PCM with A2 

emissions (taf)
interpolated 

GFDL-A22 (taf)

1966 1,408 0 0 0 0 0 0 0

1967 1,408 0 0 0 0 0 0 0

1968 1,408 0 0 0 0 0 0 0

1969 652 61 61 61 62 61 62 61

1970 1,408 444 279 367 294 114 210 289

1971 1,156 0 0 0 0 0 0 0

1972 1,408 0 0 0 0 0 0 0

1973 1,408 0 0 0 0 0 0 0

1974 1,408 0 0 0 0 0 0 0

1975 1,408 0 0 0 0 0 0 0

1976 1,408 0 0 0 0 0 0 0

1977 1,408 0 0 0 0 0 0 0

1978 652 106 300 196 0 200 93 145

1979 1,408 0 0 0 0 0 0 0

1980 400 131 100 116 63 60 61 89

1981 1,408 0 0 0 0 0 0 0

1982 1,156 0 0 0 0 0 0 0

1983 652 340 239 293 241 239 240 267

1984 1,408 491 491 491 341 341 341 416

1985 1,156 0 0 0 0 0 0 0

1986 652 0 49 23 0 0 0 11

1987 1,408 0 0 0 0 0 0 0

1988 1,156 0 0 0 0 0 0 0

1989 1,408 0 0 0 0 0 0 0

1990 1,408 0 0 0 0 0 0 0

1991 1,408 0 0 0 0 0 0 0

1992 1,408 0 0 0 0 0 0 0

1993 1,408 0 0 0 0 0 0 0

1994 1,408 0 0 0 0 0 0 0

1995 652 0 0 0 0 0 0 0

1996 1,408 38 0 20 0 0 0 10

1997 1,156 158 195 175 0 0 0 87

1998 652 0 0 0 0 0 0 0

1999 1,408 284 295 289 117 40 81 185

2000 1,156 0 0 0 0 0 0 0

2001 1,408 0 0 0 0 0 0 0

2002 1,408 0 0 0 0 0 0 0

2003 1,408 0 0 0 0 0 0 0

Avg 1,297 36 51 43 17 29 23 33

Min 400 0 0 0 0 0 0 0

Max 1,408 491 491 491 341 341 341 416

1/   See Table 6.3           2/   As described in Appendix B

Table B.20  SWP Article 21 deliveries under Future (2027) Conditions 
Climate change scenario PCM with B1 emissions

Year

Article 21
demand 

(taf)

Article 21 deliveries  
under less restrictive flow targets1

Article 21 deliveries  
under more restrictive flow targets1 Averaged  

Article 21  
deliveries  

GFDL-B1 2 (taf)
no climate 

change (taf)
PCM with B1 

emissions (taf)
interpolated 

GFDL-B1 2 (taf)
no climate 

change (taf)
PCM with B1 

emissions (taf)
interpolated 

GFDL-B1 2 (taf)

1922 1,408 0 0 0 0 0 0 0

1923 1,408 0 0 0 0 0 0 0

1924 1,408 0 0 0 0 0 0 0

1925 1,408 6 48 25 22 29 25 25

1926 1,408 0 0 0 0 0 0 0

1927 1,408 0 0 0 0 0 0 0

1928 1,408 0 0 0 0 0 0 0

1929 1,408 0 0 0 0 0 0 0

1930 1,408 0 0 0 0 0 0 0

1931 1,408 0 0 0 0 0 0 0

1932 1,408 0 0 0 0 0 0 0

1933 1,408 87 104 95 0 0 0 47

1934 1,408 0 0 0 0 0 0 0

1935 1,408 0 0 0 0 0 0 0

1936 1,408 0 0 0 0 0 0 0

1937 1,408 0 0 0 0 0 0 0

1938 1,408 165 0 88 0 0 0 44

1939 1,408 0 0 0 0 0 0 0

1940 1,408 0 0 0 0 0 0 0

1941 652 0 0 0 0 0 0 0

1942 1,408 0 0 0 0 0 0 0

1943 1,156 17 49 32 0 0 0 16

1944 1,408 0 0 0 0 0 0 0

1945 1,408 0 0 0 0 0 0 0

1946 1,408 0 0 0 0 0 0 0

1947 1,408 0 0 0 0 0 0 0

1948 1,408 0 0 0 0 0 0 0

1949 1,408 0 0 0 0 0 0 0

1950 1,408 0 0 0 0 0 0 0

1951 1,408 171 168 169 115 0 61 115

1952 652 0 0 0 0 0 0 0

1953 1,408 0 0 0 0 0 0 0

1954 1,156 0 0 0 0 0 0 0

1955 1,408 0 0 0 0 0 0 0

1956 1,408 338 325 331 172 176 174 253

1957 1,408 0 0 0 0 0 0 0

1958 1,408 105 122 113 0 0 0 57

1959 1,408 0 0 0 0 0 0 0

1960 1,408 0 0 0 0 0 0 0

1961 1,408 0 0 0 0 0 0 0

1962 1,408 0 0 0 0 0 0 0

1963 1,408 0 0 0 0 0 0 0

1964 1,408 0 0 0 0 0 0 0

1965 1,408 0 0 0 0 0 0 0

1/   See Table 6.3           2/   As described in Appendix B
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Table B.20 cont.  SWP Article 21 deliveries under Future (2027) Conditions 
Climate change scenario PCM with B1 emissions

Year

Article 21
demand 

(taf)

Article 21 deliveries  
under less restrictive flow targets1

Article 21 deliveries  
under more restrictive flow targets1 Averaged  

Article 21  
deliveries  

GFDL-B1 2 (taf)
no climate 

change (taf)
PCM with B1 

emissions (taf)
interpolated 

GFDL-B1 2 (taf)
no climate 

change (taf)
PCM with B1 

emissions (taf)
interpolated 

GFDL-B1 2 (taf)

1966 1,408 0 0 0 0 0 0 0

1967 1,408 0 0 0 0 0 0 0

1968 1,408 0 0 0 0 0 0 0

1969 652 61 75 67 62 62 62 65

1970 1,408 444 424 435 294 274 285 360

1971 1,156 0 0 0 0 0 0 0

1972 1,408 0 0 0 0 0 0 0

1973 1,408 0 0 0 0 0 0 0

1974 1,408 0 0 0 0 0 0 0

1975 1,408 0 0 0 0 0 0 0

1976 1,408 0 0 0 0 0 0 0

1977 1,408 0 0 0 0 0 0 0

1978 652 106 54 82 0 0 0 41

1979 1,408 0 0 0 0 0 0 0

1980 400 131 125 128 63 87 74 101

1981 1,408 0 0 0 0 0 0 0

1982 1,156 0 0 0 0 0 0 0

1983 652 340 340 340 241 239 240 290

1984 1,408 491 491 491 341 341 341 416

1985 1,156 0 0 0 0 0 0 0

1986 652 0 0 0 0 0 0 0

1987 1,408 0 0 0 0 0 0 0

1988 1,156 0 0 0 0 0 0 0

1989 1,408 0 0 0 0 0 0 0

1990 1,408 0 0 0 0 0 0 0

1991 1,408 0 0 0 0 0 0 0

1992 1,408 0 0 0 0 0 0 0

1993 1,408 0 0 0 0 0 0 0

1994 1,408 0 0 0 0 0 0 0

1995 652 0 0 0 0 0 0 0

1996 1,408 38 50 44 0 0 0 22

1997 1,156 158 255 203 0 0 0 102

1998 652 0 0 0 0 0 0 0

1999 1,408 284 310 296 117 115 116 206

2000 1,156 0 0 0 0 0 0 0

2001 1,408 0 0 0 0 0 0 0

2002 1,408 0 0 0 0 0 0 0

2003 1,408 0 0 0 0 0 0 0

Avg 1,297 36 36 36 17 16 17 26

Min 400 0 0 0 0 0 0 0

Max 1,408 491 491 491 341 341 341 416

1/   See Table 6.3           2/   As described in Appendix B
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Table B.20 cont.  SWP Article 21 deliveries under Future (2027) Conditions 
Climate change scenario PCM with B1 emissions

Year

Article 21
demand 

(taf)

Article 21 deliveries  
under less restrictive flow targets1

Article 21 deliveries  
under more restrictive flow targets1 Averaged  

Article 21  
deliveries  

GFDL-B1 2 (taf)
no climate 

change (taf)
PCM with B1 

emissions (taf)
interpolated 

GFDL-B1 2 (taf)
no climate 

change (taf)
PCM with B1 

emissions (taf)
interpolated 

GFDL-B1 2 (taf)

1966 1,408 0 0 0 0 0 0 0

1967 1,408 0 0 0 0 0 0 0

1968 1,408 0 0 0 0 0 0 0

1969 652 61 75 67 62 62 62 65

1970 1,408 444 424 435 294 274 285 360

1971 1,156 0 0 0 0 0 0 0

1972 1,408 0 0 0 0 0 0 0

1973 1,408 0 0 0 0 0 0 0

1974 1,408 0 0 0 0 0 0 0

1975 1,408 0 0 0 0 0 0 0

1976 1,408 0 0 0 0 0 0 0

1977 1,408 0 0 0 0 0 0 0

1978 652 106 54 82 0 0 0 41

1979 1,408 0 0 0 0 0 0 0

1980 400 131 125 128 63 87 74 101

1981 1,408 0 0 0 0 0 0 0

1982 1,156 0 0 0 0 0 0 0

1983 652 340 340 340 241 239 240 290

1984 1,408 491 491 491 341 341 341 416

1985 1,156 0 0 0 0 0 0 0

1986 652 0 0 0 0 0 0 0

1987 1,408 0 0 0 0 0 0 0

1988 1,156 0 0 0 0 0 0 0

1989 1,408 0 0 0 0 0 0 0

1990 1,408 0 0 0 0 0 0 0

1991 1,408 0 0 0 0 0 0 0

1992 1,408 0 0 0 0 0 0 0

1993 1,408 0 0 0 0 0 0 0

1994 1,408 0 0 0 0 0 0 0

1995 652 0 0 0 0 0 0 0

1996 1,408 38 50 44 0 0 0 22

1997 1,156 158 255 203 0 0 0 102

1998 652 0 0 0 0 0 0 0

1999 1,408 284 310 296 117 115 116 206

2000 1,156 0 0 0 0 0 0 0

2001 1,408 0 0 0 0 0 0 0

2002 1,408 0 0 0 0 0 0 0

2003 1,408 0 0 0 0 0 0 0

Avg 1,297 36 36 36 17 16 17 26

Min 400 0 0 0 0 0 0 0

Max 1,408 491 491 491 341 341 341 416

1/   See Table 6.3           2/   As described in Appendix B
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Figure B.1  SWP Table A delivery probability under Current Conditions

Figure B.2  SWP Table A delivery probability under Future Conditions
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Figure B.3  SWP Table A delivery probability under Future Conditions for climate change scenarios with A2 emissions

Figure B.4  SWP Table A delivery probability under Future Conditions for climate change scenarios with B1 emissions
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Table B.21  Highlighted SWP Table A delivery percent exceedence values under Current and Future Conditions 

Exceedence values (taf)

25% 50% 75%

2005 SWP Delivery Reliability Report

Current (2005) 3323 3173 2588

Future (2025) 4133 3565 2738

Updated studies

Current (2007) 3218 2976 2168

Future (2027)1

       GFDL+A2 3703 3017 1883

       GFDL+B1 3686 2967 1966

       PCM+A2 3782 3084 1860

       PCM+B1 3813 3205 2077

1/   Based upon SWP Table A deliveries that have been interpolated between the “no climate change” scenario and the 
climate change scenarios determined by  climate change model (GFDL or PCM) and greenhouse gas emissions scenario (A2 
or B1). SWP Table A deliveries for two scenarios of Old River and Middle River flow targets were then averaged.
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B  Results of Report CalSim II Studies

Table B.22  Comparing total SWP deliveries under Current Conditions from updated studies to deliveries from 2005 Report

Year

Total SWP Deliveries (Table A + Article 21)

Year

Total SWP Deliveries (Table A + Article 21)

study 2005
(2005 Report) 

(taf)

updated study 
20071 (taf)

Change in total
SWP deliveries 

(taf)

study 2005
(2005 Report) 

(taf)

updated study 
20071 (taf)

Change in total
SWP deliveries 

(taf)

1922 3,847 3,674 -173 1963 4,020 3,406 -614

1923 3,358 3,159 -199 1964 3,323 2,211 -1,113

1924 1,244 400 -844 1965 3,236 2,861 -376

1925 1,870 1,644 -226 1966 3,800 3,265 -534

1926 3,035 2,186 -849 1967 3,870 3,125 -745

1927 4,058 3,699 -359 1968 3,881 3,379 -501

1928 3,518 2,059 -1,459 1969 2,907 2,825 -82

1929 1,108 753 -355 1970 3,809 3,717 -92

1930 2,972 2,028 -944 1971 3,341 3,317 -24

1931 1,018 1,105 88 1972 3,756 1,707 -2,049

1932 1,649 1,305 -344 1973 3,476 3,085 -390

1933 1,842 2,019 177 1974 4,038 3,232 -806

1934 1,746 1,315 -432 1975 4,132 3,391 -741

1935 3,998 3,334 -663 1976 3,455 2,609 -846

1936 3,573 3,124 -449 1977 159 243 84

1937 3,442 3,219 -223 1978 3,903 3,699 -203

1938 4,058 3,982 -76 1979 3,661 3,128 -533

1939 3,612 3,348 -264 1980 2,847 2,898 52

1940 3,374 3,165 -209 1981 3,904 3,128 -777

1941 2,773 2,576 -197 1982 3,691 3,430 -260

1942 4,086 3,665 -420 1983 2,898 2,897 -1

1943 3,727 3,667 -60 1984 3,318 3,687 370

1944 3,091 2,930 -161 1985 3,214 3,198 -16

1945 3,460 3,085 -375 1986 2,417 2,321 -97

1946 3,464 3,199 -265 1987 3,442 2,825 -617

1947 3,292 2,314 -978 1988 856 477 -380

1948 2,942 2,609 -333 1989 3,174 3,130 -43

1949 2,264 1,271 -993 1990 1,099 360 -739

1950 3,199 2,462 -737 1991 1,052 729 -323

1951 3,886 3,718 -167 1992 1,426 1,087 -339

1952 2,863 2,685 -178 1993 4,007 3,711 -296

1953 3,836 3,413 -423 1994 3,306 2,105 -1,201

1954 3,817 3,201 -616 1995 3,061

1955 2,207 1,137 -1,070 1996 3,845

1956 3,911 3,838 -73 1997 3,443

1957 3,492 2,545 -947 1998 3,147

1958 4,086 3,388 -698 1999 3,816

1959 3,846 3,511 -335 2000 3,451

1960 1,865 1,460 -405 2001 1,164

1961 2,756 2,357 -399 2002 2,162

1962 3,262 2,962 -300 2003 2,943

1/    Average of the two scenarios of Old River and Middle River flow targets described in Table 6-3.
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 The contracts between the Department of 
Water Resources and the 29 State Water Project 
water contractors define the terms and conditions 
governing the water delivery and cost repayment 
for the SWP. SWP Table A is an exhibit to these 
contracts. Comprehension of SWP Table A is 
important in understanding the information in 
this report. To understand the table, it is neces-
sary to understand how the contracts work.
 All water-supply related costs of the SWP are 
paid by the contractors, and SWP Table A serves 
as a basis for allocating some of the costs among 
the contractors. In addition, SWP Table A plays a 
key role in the annual allocation of available sup-
ply among contractors. When the SWP was being 
planned, the amount of water projected to be avail-
able for delivery to the contractors was 4.2 million 
acre-feet (maf) per year. This was referred to as the 
maximum project yield, and it was recognized that 
in some years the project would be unable to deliver 
that amount and in other years project supply could 
exceed that amount. The 4.2 maf number was 
used as the basis for apportioning available supply 
to each contractor and as a factor in calculating 

each contractor’s share of the project’s costs. This 
apportionment is accomplished by SWP Table A 
in each contract. SWP Table A lists by year and 
acre-feet the portion of the 4.2 maf deliverable to 
each contractor. Other contract provisions permit 
changes to an individual contractor’s SWP Table A 
under special circumstances. The total of the maxi-
mums in all the contracts now equals 4.173 maf. 
 A copy of the consolidated SWP Table A from 
all the contracts is presented in Table C.1. The 
amounts listed in SWP Table A cannot be viewed 
as an indication of the SWP water delivery reli-
ability, nor should these amounts be used to sup-
port an expectation that a certain amount of water 
will be delivered to a contractor in any particular 
time span. SWP Table A is simply a tool for ap-
portioning available supply and cost obligations 
under the contract. In this report, reference to 
“SWP Table A amounts” means the amounts listed 
in SWP Table A. Contractors also receive other 
classifications of water from the project, as distin-
guished from SWP Table A (for example, Article 
21 water, and turnback pool water). These other 
contract provisions are discussed in Appendix D.

Appendix C.  
State Water Project  
SWP Table A Amounts



The State Water Project Delivery Reliability Report 2007

120

C  State Water Project Table A Amounts

Table C.1  Maximum annual SWP Table A amounts (af)

SWP Contractors Maximum  SWP Table A

North Bay

Napa County FC&WCD  29,025 

Solano County WA  47,756 

Subtotal  76,781

South Bay

Alameda County FC&WCD, Zone 7  80,619 

Alameda County WD  42,000 

Santa Clara Valley WD  100,000 

Subtotal  222,619 

San Joaquin Valley 

Oak Flat WD  5,700 

County of Kings  9,305 

Dudley Ridge WD  57,343 

Empire West Side ID  3,000 

Kern County WA  998,730 

Tulare Lake Basin WSD  95,922 

Subtotal  1,170,000 

Central Coastal

San Luis Obispo County FC&WCD  25,000 

Santa Barbara County FC&WCD  45,486 

Subtotal  70,486 

Southern California

Antelope Valley-East Kern WA 141,400

Castaic Lake WA 95,200

Coachella Valley WD 121,100

Crestline-Lake Arrowhead WA 5,800

Desert WA 50,000

Littlerock Creek ID 2,300

Mojave WA 75,800

Metropolitan WDSC 1,911,500

Palmdale WD 21,300

San Bernardino Valley MWD 102,600

San Gabriel Valley MWD 28,800

San Gorgonio Pass WA 17,300

Ventura County FCD 20,000

Subtotal 2,593,100

Delta Subtotal 4,132,986

Feather River

County of Butte 27,500

Plumas County FC&WCD 2,700

City of Yuba City 9,600

Subtotal 39,800

Grand Total 4,172,786
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SWP Contract Water Types
 The State Water Project contracts define sev-
eral classifications of water available for delivery 
to contractors under specific circumstances. All 
classifications are considered “project” water. 
Many contractors make frequent use of these ad-
ditional water types to increase or decrease the 
amount available to them under SWP Table A. 

SWP Table A Water 
 Each contract’s SWP Table A amount is the 
value in acre-feet that is used to determine the 
portion of available supply to be delivered to 
that contractor. Table A water is water delivered 
according to this apportionment methodol-
ogy and is given first priority for delivery. 

Article 21 Water 
 Article 21 of the contracts permits delivery of 
water excess to delivery of SWP Table A and some 
other water types to those contractors request-
ing it. It is available under specific conditions 
discussed in Chapter 4. Article 21 water is ap-
portioned to those contractors requesting it in 
the same proportion as their SWP Table A. 

Turnback Pool Water 
 Contractors may choose to offer their allocated 
SWP Table A water in excess to their needs to other 
contractors through two pools in February and 
March. Contributing contractors receive a reduc-
tion in charges, and taking contractors pay extra.

Carryover Water 
 Pursuant to the long-term water supply contracts, 
the Department of Water Resources (DWR) has 
offered contractors the opportunity to carry over 
a portion of their allocated water approved for 
delivery in the current year for delivery during the 
next year. The carryover program was designed 
to encourage the most effective and beneficial use 
of water and to avoid obligating the contractors 
to use or lose the water by December 31 of each 
year. The water supply contracts state the criteria 
of carrying over SWP Table A water from one year 
to the next. Normally, carryover water is water 
that has been exported during the year, has not 
been delivered to the contractor during that year, 
and has remained stored in the SWP share of San 
Luis Reservoir to be delivered during the follow-
ing year. Storage for carryover water no longer 
becomes available to the contractors if it interferes 
with storage of SWP water for project needs.

Updated Historical Deliveries
 Table D.1 through D.10 list annual historical de-
liveries by various water classifications for each 
contractor for 1997 through 2006. Similar delivery 
tables for years 1995 through 2004 are included 
in the State Water Project Delivery Reliability Re-
port 2005. Amounts listed for 2004 are slightly 
different due to accounting adjustments made 
by DWR’s State Water Project Analysis Office. 

Appendix D.  
Recent State Water  
Project Deliveries
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Table D.1  Historical State Water Project Deliveries: 1997 

SWP Table A Article 21 Turnback Carryover Total

County of Butte 185 0 0 0 185 

Plumas County FC&WCD 231 0 0 0 231 

City of Yuba City 1,005 0 0 0 1,005 

Napa County FC&WCD 4,341 0 0 0 4,341 

Solano County WA 35,530 0 0 0 35,530 

Alameda County FC&WCD, Zone 7 27,522 0 0 0 27,522 

Alameda County WD 24,063 0 0 0 24,063 

Santa Clara Valley WD 95,601 0 0 0 95,601 

Oak Flat WD 5,238 0 0 0 5,238 

Dudley Ridge WD 51,623 7,141 12,544 0 71,308 

Kern County WA 1,092,543 10,264 0 0 1,102,807 

Tulare Lake Basin WSD 21,156 1,213 0 0 22,369 

San Luis Obispo County FC&WCD 1,199 0 0 0 1,199 

Santa Barbara County FC&WCD 7,439 0 0 0 7,439 

Antelope Valley-East Kern WA 61,752 641 0 0 62,393 

Castaic Lake WA (+Rch 31A, 5 & 7) 27,712 0 0 0 27,712 

Coachella Valley WD 23,100 0 35,000 0 58,100 

Crestline-Lake Arrowhead WA 651 0 0 0 651 

Desert WA 38,100 0 15,000 0 53,100 

Littlerock Creeck ID 444 0 0 0 444 

Mojave WA 10,374 0 0 0 10,374 

Metropolitan WDSC 738,990 0 0 0 738,990 

Palmdale WD 11,861 0 0 0 11,861 

San Bernardino Valley MWD 9,654 0 0 0 9,654 

San Gabriel Valley MWD 16,002 2,173 0 0 18,175 

Ventura County FCD 1,850 0 0 0 1,850 

Totals 2,308,166 21,432 62,544 0 2,392,142 

Total South of Delta 2,306,745 21,432 62,544 0 2,390,721
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Table D.2  Historical State Water Project Deliveries: 1998 

SWP Table A Article 21 Turnback Carryover Total

County of Butte 527 0 0 0 527 

City of Yuba City 1,054 0 0 0 1,054 

Napa County FC&WCD 5,359 0 0 0 5,359 

Solano County WA 21,377 9,982 0 407 31,766 

Alameda County FC&WCD, Zone 7 17,941 0 0 0 17,941 

Alameda County WD 19,075 0 0 0 19,075 

Santa Clara Valley WD 62,526 0 0 884 63,410 

Oak Flat WD 4,401 0 0 0 4,401 

County of Kings 3 12 0 0 15 

Dudley Ridge WD 52,919 984 0 1,747 55,650 

Empire West Side ID 0 0 0 542 542 

Kern County WA 856,906 0 0 1,684 858,590 

Tulare Lake Basin WSD 11,367 9,310 0 0 20,677 

San Luis Obispo County FC&WCD 3,592 0 0 0 3,592 

Santa Barbara County FC&WCD 18,618 0 0 0 18,618 

Antelope Valley-East Kern WA 52,926 0 0 0 52,926 

Castaic Lake WA (+Rch 31A, 5 & 7) 20,093 0 0 0 20,093 

Coachella Valley WD 23,100 0 55,000 0 78,100 

Crestline-Lake Arrowhead WA 187 0 0 0 187 

Desert WA 38,100 0 20,000 0 58,100 

Littlerock Creek ID 404 0 0 0 404 

Mojave WA 3,925 0 0 0 3,925 

Metropolitan WDSC 359,213 0 0 33,672 392,885 

Palmdale WD 8,752 0 0 0 8,752 

San Bernardino Valley MWD 1,878 0 0 0 1,878 

San Gabriel Valley MWD 9,310 0 0 0 9,310 

Ventura County FCD 1,850 0 0 0 1,850 

Totals 1,595,403 20,288 75,000 38,936 1,729,627 

Total South of Delta 1,593,822 20,288 75,000 38,936 1,728,046
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Table D.3  Historical State Water Project Deliveries: 1999 

SWP Table A Article 21 Turnback Carryover Total

County of Butte 286 0 0 0 286 

City of Yuba City 1,096 0 0 0 1,096 

Napa County FC&WCD 4,550 754 0 0 5,304 

Solano County WA 37,753 0 0 0 37,753 

Alameda County FC&WCD, Zone 7 46,000 2,910 0 0 48,910 

Alameda County WD 34,871 2,781 0 0 37,652 

Santa Clara Valley WD 67,465 15,480 0 0 82,945 

Oak Flat WD 4,871 0 0 0 4,871 

County of Kings 4,000 0 0 0 4,000 

Dudley Ridge WD 51,870 4,990 6,566 0 63,426 

Empire West Side ID 3,000 176 0 0 3,176 

Kern County WA 1,077,755 58,241 42,154 0 1,178,150 

Tulare Lake Basin WSD 118,500 49,898 121,337 0 289,735 

San Luis Obispo County FC&WCD 3,743 0 0 0 3,743 

Santa Barbara County FC&WCD 20,137 0 0 0 20,137 

Antelope Valley-East Kern WA 69,073 0 0 0 69,073 

Castaic Lake WA (+Rch 31A, 5 & 7) 32,899 0 0 0 32,899 

Coachella Valley WD 23,100 0 27,380 0 50,480 

Crestline-Lake Arrowhead WA 1,132 0 0 0 1,132 

Desert WA 38,100 0 20,000 0 58,100 

Littlerock Creek ID 342 0 0 0 342 

Mojave WA 5,144 0 0 0 5,144 

Metropolitan WDSC 829,777 22,840 0 0 852,617 

Palmdale WD 13,278 0 0 0 13,278 

San Bernardino Valley MWD 12,874 0 0 0 12,874 

San Gabriel Valley MWD 18,000 0 0 0 18,000 

Ventura County FCD 1,850 0 0 0 1,850 

Totals 2,521,466 158,070 217,437 0 2,896,973 

Total South of Delta 2,520,084 158,070 217,437 0 2,895,591
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Table D.4  Historical State Water Project Deliveries: 2000 

SWP Table A Article 21 Turnback Carryover Total

County of Butte 586 0 0 0 586 

City of Yuba City 901 0 0 0 901 

Napa County FC&WCD 3,136 297 0 1,525 4,958 

Solano County WA 32,882 1,040 0 1,417 35,339 

Alameda County FC&WCD, Zone 7 53,877 3,740 0 0 57,617 

Alameda County WD 33,598 2,380 0 0 35,978 

Santa Clara Valley WD 70,433 18,381 0 13,174 101,988 

Oak Flat WD 4,494 0 0 14 4,508 

County of Kings 3,600 0 0 0 3,600 

Dudley Ridge WD 38,673 7,454 12,193 2,884 61,204 

Empire West Side ID 1,271 528 0 0 1,799 

Kern County WA 825,856 78,908 233,202 13,193 1,151,159 

Tulare Lake Basin WSD 98,595 56,818 27,073 15,827 198,313 

San Luis Obispo County FC&WCD 3,962 0 0 0 3,962 

Santa Barbara County FC&WCD 22,741 0 0 0 22,741 

Antelope Valley-East Kern WA 83,577 0 0 0 83,577 

Castaic Lake WA (+Rch 31A, 5 & 7) 40,680 0 0 0 40,680 

Coachella Valley WD 20,790 17,820 3,713 0 42,323 

Crestline-Lake Arrowhead WA 1,194 0 0 0 1,194 

Desert WA 34,290 17,820 6,124 0 58,234 

Mojave WA 9,135 0 0 0 9,135 

Metropolitan WDSC 1,273,729 103,124 0 169,529 1,546,382 

Palmdale WD 8,221 0 0 839 9,060 

San Bernardino Valley MWD 18,399 0 0 0 18,399 

San Gabriel Valley MWD 14,000 475 0 0 14,475 

Ventura County FCD 4,050 0 0 0 4,050 

Totals 2,702,670 308,785 282,305 218,402 3,512,162 

Total South of Delta 2,701,183 308,785 282,305 218,402 3,510,675 
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Table D.5  Historical State Water Project Deliveries: 2001 

SWP Table A Article 21 Turnback Carryover Total

County of Butte 513 0 0 0 513 

City of Yuba City 1,065 0 0 0 1,065 

Napa County FC&WCD 4,293 996 82 1,723 7,094 

Solano County WA 17,756 2,304 0 1,021 21,081 

Alameda County FC&WCD, Zone 7 22,307 0 308 5,990 28,605 

Alameda County WD 13,695 10 107 4,192 18,004 

Santa Clara Valley WD 35,689 0 0 12,233 47,922 

Oak Flat WD 2,089 0 22 101 2,212 

County of Kings 1,560 0 0 0 1,560 

Dudley Ridge WD 18,467 933 347 6,815 26,562 

Empire West Side ID 0 253 0 1,107 1,360 

Kern County WA 363,204 23,233 6,502 92,052 484,991 

Tulare Lake Basin WSD 40,830 8,755 769 7,889 58,243 

San Luis Obispo County FC&WCD 4,184 0 99 0 4,283 

Santa Barbara County FC&WCD 14,285 396 296 0 14,977 

Antelope Valley-East Kern WA 45,071 0 899 0 45,970 

Castaic Lake WA (+Rch 31A, 5 & 7) 30,471 850 618 0 31,939 

Coachella Valley WD 9,009 0 91 0 9,100 

Crestline-Lake Arrowhead WA 1,057 0 0 0 1,057 

Desert WA 14,859 0 151 0 15,010 

Mojave WA 4,433 0 0 0 4,433 

Metropolitan WDSC 686,545 10,415 7,949 200,000 904,909 

Palmdale WD 8,170 0 0 2,257 10,427 

San Bernardino Valley MWD 26,488 0 0 0 26,488 

San Gabriel Valley MWD 6,534 0 0 0 6,534 

Ventura County FCD 1,850 0 0 0 1,850 

Totals 1,374,424 48,145 18,240 335,380 1,776,189 

Total South of the Delta 1,372,846 48,145 18,240 335,380 1,774,611
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Table D.6  Historical State Water Project Deliveries: 2002 

SWP Table A Article 21 Turnback Carryover Total

County of Butte 419 0 0 0 419 

City of Yuba City 1,181 0 0 0 1,181 

Napa County FC&WCD 2,022 827 283 3,743 6,875 

Solano County WA 28,223 2,242 0 0 30,465 

Alameda County FC&WCD, Zone 7 40,707 1,484 556 8,113 50,860 

Alameda County WD 24,250 83 862 2,331 27,526 

Santa Clara Valley WD 55,896 202 2,053 3,311 61,462 

Oak Flat WD 3,841 50 76 134 4,101 

County of Kings 2,800 0 54 0 2,854 

Dudley Ridge WD 38,688 1,861 1,177 1,994 43,720 

Empire West Side ID 1,278 26 0 101 1,405 

Kern County WA 670,884 21,951 20,543 15,680 729,058 

Tulare Lake Basin WSD 73,785 3,749 2,289 5,385 85,208 

San Luis Obispo County FC&WCD 4,355 0 0 0 4,355 

Santa Barbara County FC&WCD 24,166 436 324 3,455 28,381 

Antelope Valley-East Kern WA 53,907 0 1,008 3,256 58,171 

Castaic Lake WA (+Rch 31A, 5 & 7) 61,880 280 0 6,657 68,817 

Coachella Valley WD 16,170 111 474 0 16,755 

Crestline-Lake Arrowhead WA 2,189 0 0 0 2,189 

Desert WA 26,670 189 781 0 27,640 

Mojave WA 4,346 0 0 0 4,346 

Metropolitan WDSC 1,273,205 9,624 14,335 97,940 1,395,104 

Palmdale WD 8,359 0 437 0 8,796 

San Bernardino Valley MWD 68,268 0 0 3,801 72,069 

San Gabriel Valley MWD 18,353 0 0 4,698 23,051 

Ventura County FCD 4,998 0 0 0 4,998 

Totals 2,510,840 43,115 45,252 160,599 2,759,806 

Total South of the Delta 2,509,240 43,115 45,252 160,599 2,758,206
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Table D.7  Historical State Water Project Deliveries: 2003 

SWP Table A Article 21 Turnback Carryover Total

County of Butte 551 0 0 0 551 

City of Yuba City 1,324 0 0 0 1,324 

Napa County FC&WCD 6,026 376 180 1,055 7,637 

Solano County WA 25,135 2,280 0 1,918 29,333 

Alameda County FC&WCD, Zone 7 30,695 0 656 13,099 44,450 

Alameda County WD 31,086 0 354 5,150 36,590 

Santa Clara Valley WD 90,620 936 841 14,104 106,501 

Oak Flat WD 4,059 19 48 140 4,266 

County of Kings 3,600 58 34 0 3,692 

Dudley Ridge WD 49,723 1,928 482 1,452 53,585 

Empire West Side ID 1,074 175 0 187 1,436 

Kern County WA 841,697 27,891 8,419 22,380 900,387 

Tulare Lake Basin WSD 94,376 6,243 938 4,284 105,841 

San Luis Obispo County FC&WCD 4,417 36 0 0 4,453 

Santa Barbara County FC&WCD 24,312 339 43 2,274 26,968 

Antelope Valley-East Kern WA 52,730 0 250 7,049 60,029 

Castaic Lake WA (+Rch 31A, 5 & 7) 49,895 991 90 4,760 55,736 

Coachella Valley WD 14,045 204 194 0 14,443 

Crestline-Lake Arrowhead WA 1,563 0 0 0 1,563 

Desert WA 23,168 330 321 0 23,819 

Mojave WA 10,907 0 0 3,528 14,435 

Metropolitan WDSC 1,550,356 17,622 16,920 134,845 1,719,743 

Palmdale WD 9,701 0 0 1,846 11,547 

San Bernardino Valley MWD 25,371 200 0 1,844 27,415 

San Gabriel Valley MWD 13,034 200 0 0 13,234 

San Gorgonio Pass WA 116 0 0 0 116 

Ventura County FCD 5,000 0 0 0 5,000 

Totals 2,964,581 59,828 29,770 219,915 3,274,094 

Total South of the Delta 2,962,706 59,828 29,770 219,915 3,272,219
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Table D.8  Historical State Water Project Deliveries: 2004 

SWP Table A Article 21 Turnback Carryover Total

County of Butte 1,440 0 0 0 1,440 

City of Yuba City 1,434 0 0 0 1,434 

Napa County FC&WCD 5,030 1,450 52 1,602 8,134 

Solano County WA 17,991 7,787 0 47 25,825 

Alameda County FC&WCD, Zone 7 39,898 0 0 11,466 51,364 

Alameda County WD 20,956 0 214 6,714 27,884 

Santa Clara Valley WD 52,867 2,983 508 0 56,358 

Oak Flat WD 4,324 0 29 276 4,629 

County of Kings 5,850 3,157 46 0 9,053 

Dudley Ridge WD 36,377 7,393 291 2,185 46,246 

Empire West Side ID 1,310 626 0 1,626 3,562 

Kern County WA 640,190 86,513 5,075 40,120 771,898 

Tulare Lake Basin WSD 58,575 15,299 489 5,638 80,001 

San Luis Obispo County FC&WCD 4,096 69 0 0 4,165 

Santa Barbara County FC&WCD 29,566 0 122 0 29,688 

Antelope Valley-East Kern WA 50,532 0 0 9,199 59,731 

Castaic Lake WA (+Rch 31A, 5 & 7) 46,358 1,618 0 35,785 83,761 

Coachella Valley WD 8,631 0 89 6,745 15,465 

Crestline-Lake Arrowhead WA 2,006 0 0 0 2,006 

Desert WA 9,966 0 102 11,122 21,190 

Mojave WA 11,176 0 0 0 11,176 

Metropolitan WDSC 1,195,807 91,601 10,223 215,000 1,512,631 

Palmdale WD 10,549 0 0 1,613 12,162 

San Bernardino Valley MWD 35,522 0 0 20,631 56,153 

San Gabriel Valley MWD 15,600 0 0 0 15,600 

San Gorgonio Pass WA 841 0 0 0 841 

Ventura County FCD 5,250 0 0 0 5,250 

Totals 2,312,142 218,496 17,240 369,769 2,917,647 

Total South of the Delta 2,309,268 218,496 17,240 369,769 2,914,773
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D  State Water Project Table A Amounts

Table D.9  Historical State Water Project Deliveries: 2005

SWP Table A Article 21 Turnback Carryover Total

County of Butte 527 0 0 0 527 

City of Yuba City 1,894 0 0 0 1,894 

Napa County FC&WCD 5,322 606 0 1,741 7,669 

Solano County WA 24,515 10,421 0 83 35,019 

Alameda County FC&WCD, Zone 7 38,388 0 275 7,849 46,512 

Alameda County WD 36,469 846 943 6,341 44,599 

Santa Clara Valley WD 89,476 6,298 342 11,899 108,015 

Oak Flat WD 4,067 0 127 0 4,194 

County of Kings 8,100 11,504 202 0 19,806 

Dudley Ridge WD 51,609 28,197 1,286 821 81,913 

Empire West Side ID 1,448 1,799 0 587 3,834 

Kern County WA 893,439 453,078 22,397 9,851 1,378,765 

Tulare Lake Basin WSD 86,604 47,267 2,158 3,973 140,002 

San Luis Obispo County FC&WCD 4,006 245 0 0 4,251 

Santa Barbara County FC&WCD 22,981 0 155 0 23,136 

Antelope Valley-East Kern WA 57,205 0 0 2,626 59,831 

Castaic Lake WA (+Rch 31A, 5 & 7) 54,303 2,451 0 2,702 59,456 

Coachella Valley WD 26,984 0 2,716 12,819 42,519 

Crestline-Lake Arrowhead WA 807 0 0 0 807 

Desert WA 33,168 0 1,122 14,799 49,089 

Mojave WA 10,360 0 0 1,201 11,561 

Metropolitan WDSC 1,269,291 168,300 6,530 106,032 1,550,153 

Palmdale WD 10,174 0 0 1,538 11,712 

San Bernardino Valley MWD 31,211 56 0 283 31,550 

San Gabriel Valley MWD 10,500 0 0 0 10,500 

San Gorgonio Pass WA 677 15 0 0 692 

Ventura County FCD 1,665 0 0 0 1,665 

Totals 2,775,190 731,083 38,253 185,145 3,729,671 

Total South of the Delta 2,772,769 731,083 38,253 185,145 3,727,250
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D  State Water Project Table A Amounts

Table D.10  Historical State Water Project Deliveries: 2006  

SWP Table A Article 21 Turnback Carryover Total

County of Butte 468 0 0 0 468 

City of Yuba City 4,148 1,194 0 0 5,342 

Napa County FC&WCD 7,312 300 0 172 7,784 

Solano County WA 12,070 18,195 0 390 30,655 

Alameda County FC&WCD, Zone 7 50,785 0 491 2,252 53,528 

Alameda County WD 0 2,375 39,373 1,331 43,079 

Santa Clara Valley WD 47,344 26,769 0 524 74,637 

Oak Flat WD 4,118 0 107 17 4,242 

County of Kings 8,991 366 173 0 9,530 

Dudley Ridge WD 55,343 18,515 1,068 0 74,926 

Empire West Side ID 1,500 1,124 0 658 3,282 

Kern County WA 961,882 256,634 18,610 5,418 1,242,544 

Tulare Lake Basin WSD 48,361 59,424 1,787 0 109,572 

San Luis Obispo County FC&WCD 3,382 827 0 0 4,209 

Santa Barbara County FC&WCD 19,255 4,020 0 0 23,275 

Antelope Valley-East Kern WA 76,623 0 0 3,761 80,384 

Castaic Lake WA (+Rch 31A, 5 & 7) 56,758 2,089 0 3,905 62,752 

Coachella Valley WD 121,100 0 0 0 121,100 

Crestline-Lake Arrowhead WA 257 0 0 0 257 

Desert WA 50,000 0 0 0 50,000 

Mojave WA 32,496 0 0 1,518 34,014 

Metropolitan WDSC 1,103,538 238,478 11,638 136,424 1,490,078 

Palmdale WD 10,374 1,653 130 335 12,492 

San Bernardino Valley MWD 31,902 0 0 3,427 35,329 

San Gabriel Valley MWD 13,524 0 0 0 13,524 

San Gorgonio Pass WA 4,262 0 0 0 4,262 

Ventura County FCD 1,850 0 0 0 1,850 

Totals 2,727,643 631,963 73,377 160,132 3,593,115 

Total South of the Delta 2,723,027 630,769 73,377 160,132 3,587,305
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Appendix E.  
Comment Letters on the 
Draft Report and the  
Department’s Responses
Written comments from the public on the Draft State Water Project Delivery Reliability Report  
(December 2007) were accepted through March 13, 2008. These letters and the responses to  
them are contained in this appendix.
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March 11, 2008 
 
California Department of Water Resources 
SWP Delivery Reliability Report-Attn:  Cynthia Pierson 
PO Box 942836 
Sacramento, CA 94236-0001 
 
RE:  Accuracy of SWP Delivery Reliability Report 
 
Dear Sirs, 
 
The California Water Impact Network (C-WIN) appreciates this opportunity to comment on 
the 2007 draft SWP Delivery Reliability Report.  We believe the conclusion reached about the 
average reliability of the SWP at 66% is seriously misleading.  Water agencies and planners 
will be relying on this number and could cause serious harm if this is not accurate. 
 
How is the 66% reliability estimate in the draft Reliability Report, which purportedly takes 
the Wanger decision into consideration, consistent with assertions made in the most recent 
allocation estimate, which was issued just after snow surveys reported an above average 
snowpack. 
 
The most recent estimates from DWR place the reliability of the SWP, even in this year’s 
high snow pack scenario, at 35%.  In the DWR press release giving the 35% reliability 
figure for 2008, DWR also notes that without the Wanger decision, the figure from DWR 
would have been 50% delivery of Table A amounts. 
 
C-WIN urges you to make sure that the final SWP Delivery Reliability Report accurately 
reflects the ability of the SWP to deliver water to the 29 SWP contractors who depend on it.  
The draft Reliability Report does not appear to be accurate.  
 
Sincerely, 
 

 
 
Carolee Krieger, President 
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August 11, 2008 
 
 
 
Ms. Carolee Krieger, President 
California Water Impact Network 
808 Romero Canyon Road  
Santa Barbara, CA 93108 
 
Dear Ms. Krieger: 
 
 
This letter responds to your letter dated March 11, 2008 providing comments of the 
California Water Impact Network on the draft of the State Water Project Delivery 
Reliability Report—2007 (DRR2007). 
 
In your letter, you express concern for the accuracy of the reliability of SWP deliveries 
presented in the DRR 2007.  You state that the report concludes that the average 
reliability of the SWP under interim export restrictions to protect Delta smelt is 66 percent. 
 You contrast this value with an estimate done in February 2008 by the Department of 
Water Resources that, despite above normal snowpack in 2008, SWP deliveries in 2008 
would be 35 percent of SWP Contractors’ 2008 Table A amounts and would be 50 
percent if the federal court-ordered 2008 Delta export restrictions to protect Delta smelt 
were not in-place. 
 
I believe the average SWP delivery reliability of 66 percent you refer to in your letter is 
actually listed as 63 percent in Tables 6-4, 6-5, 6-6, 6-20, 6-21, 6-22, and 7-1.  This value 
is the average annual SWP Table A delivery under current conditions over the 82-year 
simulation period, expressed in terms of percent of maximum Table A amounts. The 
value of 63 percent is the mathematical average of 82 values which range from 6 percent 
to 90 percent (Table 6-4).  As shown in Table 6-5, average SWP deliveries over several 
multiple-year dry periods range from 34 to 35 percent of maximum Table A amounts.  
Thus, there is considerable variability in the annual SWP Table A deliveries presented in 
the draft report under current conditions.  Year-to-year variability in simulated deliveries is 
attributed to several factors including varying precipitation and the amount of water stored 
in SWP conservation reservoirs. 
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DWR estimates of actual SWP contractors deliveries depend in part upon existing 
storage in SWP reservoirs, SWP operational constraints, and contractor demands.  The 
SWP started the 2008 water year (October 1, 2007) with storage amounts in its 
reservoirs that were well below normal.  Thus, while the February 28, 2008 DWR news 
release, which estimated SWP contractor deliveries at 35 percent of full Table A 
amounts, pointed to a normal or above-normal Sierra snowpack, that same news 
release quoted a DWR manager in its Hydrology Branch as cautioning that “additional 
precipitation is still needed to alleviate the deficits to water supply conditions that 
existed at the start of the [water supply] season.” 
 
Thus, an estimate of SWP contractor deliveries for an individual water year with under 
near-normal snowpack conditions is not comparable to a long-term average of 
simulated deliveries, which incorporates a wide range of precipitation and reservoir 
storage conditions. 
 
The final report will be issued soon and will include an appendix containing the 
comment letters on the draft report and the Department’s responses.  Thank you for 
your comments.  If you wish to discuss this report further, please contact me at  
(916) 653-1099 or kkelly@water.ca.gov. 
 
Sincerely, 
 
Original Signed By 
 
Katherine F. Kelly, Chief 
Bay-Delta Office 
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March 13, 2008 
 
 
 
California Department of Water Resources 
PO Box 942836 
Sacramento, California 94236-0001 
 
Attn: Cynthia Pierson 
 
Subject: State Water Project (SWP) Delivery Reliability Project  
 
The Draft SWP Delivery Reliability Report 2007 (Report) updates the Department of 
Water Resources (DWR) estimate of current (2007) and future (2027) SWP delivery 
reliability and expands the conditions under which reliability is quantified. The report is 
produced every two years. 2027 potential deliveries are based on the assumption that no 
changes will be made in either the way water is conveyed across the Delta or in the 
interim operating rules to protect Delta smelt. It shows a continued eroding of SWP water 
delivery reliability under the current method of moving water through the Delta.  
 
The staff of the Delta Protection Commission (Commission) has reviewed the subject 
document dated January 2008. From the information provided, staff has determined that 
the proposed project is located within the Primary Zone of the Legal Delta and a 
apportion of the Secondary Zone , and is therefore subject to consistency with the Land 
Use and Resource Management Plan for the Primary Zone (Management Plan) and 
appeal to the commission.  
 
The Delta Protection Act (Act) was enacted in 1992 in recognition of the increasing 
threats to the resources of the Primary Zone of the Delta from urban and suburban 
encroachment having the potential to impact agriculture, wildlife habitat, and recreation 
uses. Pursuant to the Act, a Management Plan was completed and adopted by the 
Commission in 1995.  
 
The Management Plan sets out findings, policies, and recommendations resulting from 
background studies in the areas of environment, utilities and infrastructure, land use, 
agriculture, water, recreation and access, levees, and marine patrol/boater 
education/safety programs.  
 
The policy from the Management Plan that is relevant to this project includes, but is not 
limited to the following: 
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Water 

 Policy 3: “Water agencies at local, State, and federal levels shall work together to 
ensure that adequate Delta water quality standards are set and met and that 
beneficial uses of State waters are protected consistent with the CALFED (see 
Water code Section 12310(f) Record of Decision dated August 8, 2000.” 

 
The Recommendations in the Management Plan which are intended to help achieve the 
Policies , which are relevant to this project are as follows: 
 

 .”Recommendation 1: “The Delta waterways should continue to serve as a 
primary transportation system moving water to the State’s natural and developed 
water systems.” 

 Recommendation 2:”Delta water rights should be respected and protected.” 
 Recommendation 3: “ Programs to enhance the natural values of the State’s 

aquatic habitats and water quality will benefit the Delta and should be supported.”  
 
 
A copy of the Management Plan and the Act are available at the Commission’s web site 
www.delta.ca.gov for your reference. Please contact me at (916) 776-2292 or 
lindadpc@citlink.net if you have any questions regarding the Commission or the 
comments provided herein. 
 
Sincerely, 
 
 
 
Linda Fiack 
Executive Director 
 
Cc: Kathy Kelly, 
Chief, Bay-Delta Office, DWR 
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August 11, 2008  
 
 
 
Ms. Linda Fiack, Executive Director 
Delta Protection Commission 
14215 River Road 
PO Box 530 
Walnut Grove, CA 95690 
 
Dear Ms. Fiack: 
 
This letter responds to your letter dated March 13, 2008 providing comments of 
the Delta Protection Commission on the draft of the State Water Project Delivery 
Reliability Report—2007 (DRR(2007)). 
 
In your letter, you state that the DRR (2007) is subject to consistency with the 
Delta Protection Commission’s 1995 comprehensive long-term resource 
management plan, Land Use and Resource Management Plan for the Primary 
Zone of the Delta. As such, the DRR (2007) is subject to the Management Plan’s 
Policy 3 which states that local,  

State and federal water agencies “shall work together to ensure that adequate 
Delta water quality standards are set and met and that beneficial uses of State 
waters are protected consistent with CALFED.” You also site three 
recommendations in the Management Plan for achieving its policies which you 
find to be relevant to the DRR (2007): Recommendation 1, which states that 
Delta waterways should continue to serve as a primary transportation system 
moving water to the State’s natural and developed water systems; 
Recommendation 2, which states that Delta water rights should be respected and 
protected; and Recommendation 3, which states that programs to enhance the 
natural values of the State’s aquatic habitats and water quality will benefit the 
Delta and should be supported. 

The DRR (2007) is consistent with Policy 3 and Recommendations 1, 2, and 3 in 
the 1995 Land Use and Resource Management Plan for the Primary Zone of the 
Delta. The SWP delivery reliability estimates in the DDR (2007) are based upon 
CalSim II simulations of both SWP and CVP operations. These simulations under 
both current and future conditions assume several factors including: existing 
Delta water quality standards protecting beneficial use of Delta water are met; 
existing Delta water rights continue; the 2007 federal court-ordered interim flow 
standards to protect delta smelt are in place; and Delta waterways and the 
means of conveying water to Banks and Jones Pumping Plants remain 
unchanged.  
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The final report will be issued soon and will include an appendix containing the comment 
letters on the draft report and the Department’s responses. Thank you for your comments. If 
you wish to discuss this report further, please contact me at (916) 653-1099 or 
kkelly@water.ca.gov. 
 
Sincerely, 
 
Original Signed By 
 
Katherine F. Kelly, Chief 
Bay-Delta Office 
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Comments of the California Department of Water Resources’  
Transmission Planning Branch  

On the California Department of Water Resources’ 
“State Water Project Delivery Reliability Report 2007” 

March 13, 2008 
 
 
The Transmission Planning Branch of the California Department of Water Resources’ 
Power Planning and Risk Management Office submits the following comments regarding 
the “State Water Project Delivery Reliability Report 2007”: 
 
The biennial report identifies factors that may impact water availability along with 
changes that can be made to improve future water supply reliability.  The report updates 
DWR’s estimate of the ability to maintain current (2007) and future (2027) State Water 
Project (SWP) delivery reliability.   
 
The report identifies various factors that affect the SWP’s ability to convey source water 
to the desired point of delivery.  Among the factors identified as affecting Delta pumping 
operations were water quality constraints, fish and wildlife constraints, future sea level 
rise impacts associated with climate change, and levee failure impacts.  However, the 
report did not, but should, address another important factor – potential restrictions on 
Banks Pumping Plant operation due to curtailment of energy transmission service to 
operate the pumps.     
 
The SWP pumping plants in the Delta receive transmission service under the 
Comprehensive Agreement between DWR and Pacific Gas and Electric (PG&E).  Under 
this agreement, which terminates on December 31, 2014, DWR has contractual rights for 
up to 275 megawatts (MW) of transmission service at the Banks Pumping Plant 
switchyard.  However, only 157 MW is firm service; the remaining 118 MW is subject to 
curtailment by the California Independent System Operator (CAISO).  Investor-owned 
utilities, such as PG&E, own most of the California high voltage transmission grid and, 
as a result of the electricity deregulation, has turned over the operation of these 
transmission facilities to the CAISO.   
 
In June 2007, Banks Pumping Plant operation was severely restricted for much of the 
month to protect the Delta smelt.  When the Delta smelt constraints were lifted in July 
2007, DWR had intended to operate the plant continuously at full capacity to make up for 
June’s pumping restriction.  However, Banks Pumping Plant operation was curtailed due 
to curtailment of transmission service.  
 
A recent operations study by DWR indicates that to make up for lost pumping 
opportunities and maximize water delivery reliability, Banks Pumping Plant and the 
expanded South Bay Pumping Plant will require a combined 305 MW of firm 
transmission service.  To that end, DWR’s Transmission Planning Branch is working 
with PG&E, CAISO, and the Western Area Power Administration to identify 
reinforcements needed to provide 305 MW of firm transmission service for these Delta 



pumping facilities.  It is anticipated that this level of service will occur no earlier than 
2011 and could occur as late as 2015.     
 
If you have any questions regarding the comments, please call Linda Quok, Chief of 
DWR’s Transmission Planning Branch, at (916) 574-0617. 
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August 11, 2008 
 
 
 
Ms. Linda Quok, Chief 
Transmission Planning Branch 
California Department of Water Resources 
Joint Operations Center 
3310 El Camino Avenue, Room LL90 
Sacramento, CA 95821-9000 
 
Dear Ms. Quok: 
 
This letter responds to your letter dated March 13, 2008 providing comments on the draft of 
the State Water Project Delivery Reliability Report—2007. 
 
In your email, you state that the draft report should address potential restrictions on Banks 
Pumping Plant operations due to the energy transmission service to operate the pumps 
being subject to curtailment by the California Independent System Operator (CAISO).  
 
As you point out in your letter, SWP pumping at Banks Pumping Plant may at times be in 
effect curtailed by CAISO, a situation that may persist until sometime between 2011 and 
2015.  While this may be true, this level of detail of concern exceeds the level of analysis in 
the report.  The analysis is based upon results from CalSim II studies which assume a 
monthly time step.  Watershed runoff, reservoir storage, reservoir releases, Delta inflow, 
Delta consumptive use, Delta exports, Delta outflow, and SWP Table A and Article 21 
deliveries are all calculated on a monthly average basis over the 82-year simulation period.  
Banks Pumping Plant restrictions due to water quality and flow standards are also based 
upon monthly average data.  For presentation of CalSim II results in the report, monthly 
average SWP Table A and Article 21 deliveries are summed for each year to generate 82 
values of total annual deliveries.  Considering the level of detail inherent in the report, 
temporary curtailments of the energy transmission service needed to operate the pumps at 
Banks Pumping Plant is not viewed as significant. 
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The final report will be issued soon and will include an appendix containing the 
comment letters on the draft report and the Department’s responses.  Thank you for 
your comments.  If you wish to discuss this report further, please contact me at  
(916) 653-1099 or kkelly@water.ca.gov. 
 
Sincerely, 
 
Original Signed By 
 
Katherine F. Kelly, Chief 
Bay-Delta Office 
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March 12, 2008

Ms. Cynthia Pierson
California Department of Water Resources
SWP Delivery Reliability Report- Attn: Cynthia Pierson
P.O. Box 942836
Sacramento, CA 94236-0001

Dear Ms. Pierson:

State Water Project Delivery Reliability Report 2007_December 2007 Dratt

The Metropolitan Water District of Southern California (Metropolitan) has reviewed the
Department's December 2007 draft of the State Water Project Delivery Reliability Report. The
report updates estimates of the current (2007) and future (2027) State Water Project delivery
reliability and incorporates (i) the December 2007 Federal Court ruling for Delta exports and
(ii) potential impacts of future climate change. The utility of the draft Reliability Report could
be enhanced if it is amended to include a second future conditions analysis that omits the
projected effects of climate change.

The draft Reliability Report presumes that the restrictions on exports from the Delta put in place
by the Federal Court for water year 2008 to protect the delta smelt are similar to the operational
requirements that will result from the adoption of new federal biological opinions. While the
Court ruling is only applicable until September 2008, when the new biological opinion is due to
be issued, Metropolitan believes this to be a prudent assumption at this time. The forthcoming
incidental take permit will incorporate operational requirements that may or may not be more
stringent than the Wanger interim operations rules. Regardless, the present decrease in supply
reliability underscores the need to provide improvements to the conveyance of Project water
across the Delta.

The incorporation of projected effects due to climate change introduces a level of uncertainty in
the assessment of the reliability of the State Water Project through 2027. While the draft
Reliability Report states that, "Potential changes in climate patterns are becoming better
defined..." (second paragraph, page 7), it also states that the potential effects of climate change
in the future are "evolving" and that, "Incorporating climate change into future projections is
difficult because of the many ways the patterns of rain, snow and temperature could shift"
(second full paragraph, page 10). The analysis made use of the results of a 2006 report from the
Department in which "broad-brush estimates are made of the potential impact upon the SWP
around the year 2050...". The analysis converted the year 2050 conclusions contained in the
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2006 report to year 2027 through interpolation. Given the high degree of uncertainty, it is
unclear how the results should be used.

Recently, Metropolitan has joined with other major water agencies within the United States to
form the Water Utility Climate Alliance (WUCA). Top among WUCA's list of research needs is
to reduce the uncertainty in projections related to how climate may change by improving and
refining global climate models and applying them at the regional or local level. To facilitate
incorporation of continued research and refinements of the projected effects of climate change,
Metropolitan requests that the final version of the Reliability Report include a second analysis of
future conditions without the climate change assumptions. This would provide a baseline
analysis for future conditions to which refined projections of the effects of climate change could
be applied.

Very truly yours,

Stephen N. Arakawa
Manager, Water Resource Management

JLS:tw
o:\a\s\ck2008kJLS_SwpReliabilityReport2007.doc
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August 11, 2008 
 
Mr. Steve Arakawa, Manager 
Water Resource Management 
The Metropolitan Water District of Southern California 
700 N. Alameda Street 
Los Angeles, CA 90012 
 
Dear Mr. Arakawa: 
 
This letter responds to your letter dated March 12, 2008 providing comments of the 
Metropolitan Water District of Southern California on the draft of the State Water Project 
Delivery Reliability Report—2007 (DRR 2007). 
 
In your letter, you refer to the relative uncertainty in the assessment of the future reliability 
of State Water Project deliveries under climate change assumptions, and request that the 
DRR  
 
The relative uncertainty of the effects of climate change on SWP delivery reliability are 
appreciated. However, Governor Schwarzenegger’s Executive Order S-3-05, signed on 
June 1, 2005, directs the Secretary of the California Environmental Protection Agency to 
coordinate with State agencies to report every two years on the impacts to California of 
global warming, including impacts to water supply.  The Department of Water Resources 
identifies climate change in the 2005 update of the California Water Plan (Bulletin 160-05) 
as a key consideration in planning for the State's future water management.  This is 
because analysis has shown that climate change may in the future seriously affect the 
State's water resources, particularly SWP’s ability to deliver water.  The DRR (2007) 
recognizes the uncertainty of climate change projections by evaluating future State Water 
Project deliveries under four scenarios of climate change: weak temperature warming and 
weak precipitation increase in California under model PCM; modest warming and modest 
drying under model PCM; modest warming and modest drying under model GFDL v. 2.0; 
and weak temperature warming and weak precipitation increase in California under model 
GFDL v. 2.0. Simulated deliveries under these scenarios of climate change were then 
interpolated to estimate deliveries in the year 2027. 
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The estimated future (2027) SWP Table A and Article 21 deliveries under the climate 
change scenarios in the DRR (2007) are based upon interpolations of SWP deliveries 
under future conditions without climate change and climate change at the 2050 level. 
The annual SWP deliveries under future conditions with and without climate change are 
presented in Appendix B (tables B-4 through B-11) and are available electronically via 
the DRR (2007) website if any reader wishes to perform further analysis. 
 
The final report will be issued soon and will include an appendix containing the 
comment letters on the draft report and the Department’s responses. Thank you for your 
comments. If you wish to discuss this report further, please contact me at  
(916) 653-1099 or kkelly@water.ca.gov.  
 
Sincerely, 
 
Original Signed By 
 
Katherine F. Kelly, Chief 
Bay-Delta Office 
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March 13, 2008 
 
Ms. Cynthia Pierson 
California Department of Water Resources 
P.O. Box 942836  
Sacramento, CA  94236-0001  
email:  comments-on-2007drr@water.ca.gov 
 

Re: Comments on the Draft State Water Project Delivery Reliability 
Report 2007 and OCAP Consultation 

 
Dear Ms. Pierson: 
 
We are writing on behalf of the Natural Resources Defense Council and its over 
120,000 members and activists in California.  We appreciate the opportunity to 
comment on the draft State Water Project Delivery Reliability Report 2007 (“Reliability 
Report” or “Report”) and look forward to working cooperatively with the Department 
of Water Resources (“DWR”) to address many of the issues raised by the Reliability 
Report, including improving conditions in the Delta to protect the ecosystem and water 
supply reliability for 25 million Californians.  We also request that these comments and 
attachments be considered in the ongoing consultation regarding the Operating Criteria 
and Plan (“OCAP”) for future joint operations of the State Water Project (“SWP”) and 
Central Valley Project (“CVP”).   
 
We identify below some recommended changes to the final Report.  Primary among 
these is the need for more discussion and analysis of demand management as a tool to 
improve reliability.  Because reliability is a function of both water supply and water 
demand, reductions in demand can effectively improve reliability, as well as reduce the 
stresses on the Delta ecosystem caused by excessive water diversions.  Governor 
Schwarzenegger recently released a new water plan, which includes a 20 percent 
reduction in per capita water use statewide by 2020.  See Letter from Governor 
Schwarzenegger to Senators Perata, Steinberg, and Machado (February 28, 2008), 
appended as Attachment 1.  This reduction in demand far exceeds the five percent 
reduction in average SWP Table A supplies that the Report projects for 2027.  Report at 
30.  In fact, aggressive demand reduction measures could allow for far more significant 
reductions in SWP (and CVP) deliveries without adversely impacting reliability.  We 
urge DWR to revise its modeling and analysis to address demand-side management for 
the final Report and in the ongoing OCAP consultations.       
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I. THE REPORT SHOULD INCLUDE A DISCUSSION OF DEMAND 

MANAGEMENT   
 
The draft Reliability Report recognizes that the concept of “reliability” measures “a 
system’s ability to match water supplies with demand.”  Report at 6 (emphasis added).  
The Report asserts that reliability in the context of the SWP depends on three general 
factors:  “the availability of water at the source, the ability to convey water from the 
source to the desired point of delivery, and the magnitude of demand for the water.”  Id. 
(emphasis added).  Despite this recognition of the importance of water demand in the 
reliability equation, the draft Report omits any discussion of demand management, or 
the ability of SWP contractors to improve reliability by reducing their own demand, 
both overall and at different times of the year.  Instead, the draft Report bases its 
analysis of reliability on demand values from previous years, which values are derived 
from historical data and information received from the SWP contractors.  Id. at 9.  This 
omission should be corrected in the final Report. 
 
As explained in DWR’s most recent State Water Plan update, and in the attached 
NRDC analysis and water district testimony, SWP contractors have considerable 
untapped capacity to improve the efficiency of their water use, to reduce their demand 
through improved groundwater management, and to reduce their demand through water 
recycling, stormwater capture, and other methods.  Realizing this untapped capacity 
would reduce SWP contractor demand, reduce the need for diversions from the Delta, 
and improve SWP delivery reliability.  See NRDC, Effective Solutions to Meet 
California’s Water Supply Reliability Needs (February 25, 2008), appended as 
Attachment 2; Testimony of  Jeffrey Kightlinger, General Manager, Metropolitan Water 
District of Southern California before the House Committee on Natural Resources, 
Subcommittee on Water and Power (January 29, 2008), appended as Attachment 3; 
Testimony of Richard W. Atwater, General Manager, Inland Empire Utilities Agency 
before the House Committee on Natural Resources, Subcommittee on Water and Power 
(January 29, 2008), appended as Attachment 4.  The Report should be modified to 
include an analysis of the impact of these demand reduction measures on SWP 
reliability, as well as the impact of the Governor’s call for a 20 percent reduction in per 
capita water use by 2020.      
 
II. THERE IS NO EVIDENCE THAT NEW CONVEYANCE NORTH OF 

THE DELTA PROVIDES ECOSYSTEM BENEFITS 
 
The draft Reliability Report picks up a refrain from the Bay Delta Conservation Plan 
(“BDCP”) process that “a new North of Delta diversion(s) from the Sacramento River, 
which would divert water for export around the Delta, offers the greatest potential for 
meeting ecosystem restoration objectives.”  Report at 12.  We are not aware of any 
specific proposal for a new North of Delta diversion(s), addressing such issues as 
proposed size, operational rules, total proposed diversions, governance and assurance 
mechanisms and mitigation plan.  Nor are we aware of any analysis of the potential 
impacts of such a proposal.  See Letter from NRDC to the Resources Agency Re: 
Comments on BDCP Points of Agreement (December 21, 2007), appended as 
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Attachment 5.  In fact, there are myriad ways in which a new North of Delta diversion 
could cause greater harm to the Delta ecosystem than the management of the existing 
SWP and CVP conveyance facilities, including by increasing the amount of exports 
(either overall or seasonally), reducing downstream water quality, increasing migrating 
fish mortality (especially salmonids), increasing the relative concentration of toxic 
contaminants, increasing adverse Delta food web impacts, increasing the threat and 
growth of invasive species, reducing Delta agricultural productivity and more.  If DWR 
has analyzed these potential impacts, we urge the agency to make that information 
publicly available.  Otherwise, the statement that a theoretical North of Delta 
diversion(s) “offers the greatest potential for meeting ecosystem restoration objectives” 
(which objectives also remain undefined in the Report and the BDCP process) lacks any 
foundation and is premature.    
 
III. THE ENVIRONMENTAL WATER ACCOUNT BENEFITS 

CONTRACTORS, NOT THE ENVIRONMENT  
 
The draft Report incorrectly states that “decline in the abundance of juvenile delta smelt 
led to a voluntary modification in 2007 in SWP and CVP operations to reduce the 
reversed flows in Middle and Old Rivers – a modification made possible through the 
Environmental Water Account.”  Report at 15.  In fact, the Environmental Water 
Account (“EWA”) did not make this action “possible.”  Rather, DWR, the Bureau of 
Reclamation and the fisheries agencies are compelled to modify pumping operations 
when those operations adversely impact the survival, recovery and critical habitat of 
fish protected under the Endangered Species Act, such as the delta smelt.  Indeed, a 
federal judge recently held, at DWR’s urging, that “regardless of whether [EWA and 
similar ‘environmental water’] programs are fully funded and/or remain functional 
mechanisms to provide water to the Delta, ‘the burden … falls on the Projects, not the 
smelt.’”  NRDC v. Kempthorne, case no. 05-CV-01207, Order on Summary Judgment, 
at 61 (May 25, 2007).  If the fisheries agencies require the Projects to reduce pumping 
to protect listed fish, DWR and the Bureau must do so, whether or not EWA assets are 
available. 
 
The history of the EWA demonstrates that, rather than aiding ecosystem recovery, the 
EWA has primarily functioned as an impediment to fish protection and recovery, by 
acting as an artificial constraint on the amount of water available for ecosystem needs.  
See Letter from NRDC to the Bureau of Reclamation Re: Comments on the Draft 
Supplemental EIS/EIR for Extending the Environmental Water Account and OCAP 
Consultations (December 10, 2007), appended as Attachment 6.  The studies in the draft 
Report correctly assume that no EWA will be in place in the future.  The text of the 
Report should be modified to correct the misconception that this outcome is bad for fish 
or constrains DWR’s and the Bureau’s ability and obligation to make sufficient water 
available for ecosystem protection.   
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IV. THE REPORT SHOULD CONFORM ITS SEA LEVEL RISE 

ASSUMPTIONS TO THE RECOMMENDATIONS OF THE CALFED 
INDEPENDENT SCIENCE BOARD  

 
The draft Report estimates the effects of climate change on SWP delivery reliability by 
analyzing four different climate change scenarios developed in DWR’s 2006 report 
entitled “Progress on Incorporating Climate Change into Management of California’s 
Water Resources.”  Report at 18.  However, the estimates of the impacts of climate 
change on California, and sea level rise in particular, have changed considerably since 
those four scenarios were developed.  In particular, as the Report notes, the CALFED 
Independent Science Board has recommended that for planning purposes incorporating 
sea level rise, DWR should use the full range of variability of 50-140 cm (20-55 
inches).  Report at 22; see also Memorandum from Jeffrey Mount to Michael Healey re:  
Sea Level Rise and Delta Planning (Sep. 6, 2007), appended as Attachment 7.  This 
range is considerably higher than DWR previously assumed in its 2006 report (a one-
foot sea level rise), and will likely have considerably more significant water supply and 
ecosystem impacts.  It is likely that other estimates of the impacts of climate change 
need to be updated as well, including projections of reduced Sierra snowpack and 
increased evaporation rates in watersheds and surface storage reservoirs.  See, e.g., 
NRDC, In Hot Water, Water Management Strategies to Weather the Effects of Global 
Warming (July, 2007), http://www.nrdc.org/globalWarming/hotwater/hotwater.pdf.  
The analysis should be redone incorporating the most recent sea level rise and other 
climate change analysis. 
 
V. ARTICLE 21 WATER SHOULD BE OFFERED TO FISHERIES 

AGENCIES BEFORE BEING PROVIDED AS SURPLUS WATER TO 
CONTRACTORS 

 
The Report assumes that DWR will continue to provide considerable amounts of  
Article 21 water to contractors in the future.  It is within DWR’s discretion whether or 
not to make Article 21 water available in any given year for delivery to SWP 
contractors.  As we have urged DWR in the past, we request again that DWR 
implement a policy of  foregoing Article 21 declarations and deliveries if state and 
federal fisheries agencies recommend that the water remain instream or available for 
ecosystem protection purposes.  This small step to improve the Delta’s ailing ecosystem 
would improve reliability for all water users by reducing the need for unplanned, 
emergency pumping restrictions to protect an ecosystem poised on the brink of collapse.   
 
VI. REDUCED EXPORTS MEANS GREATER UPSTREAM RESERVOIR 

STORAGE 
 
We note that one effect of reducing pumping from the historically high levels of recent 
years is that higher amounts of storage will be available in upstream reservoirs at the 
end of the year.  Report at 30.  Increased upstream reservoir storage should allow for 
improved coldwater management for salmon and steelhead below the dams.  We urge 
DWR and the fisheries agencies to utilize the increase in carryover storage to increase 

http://www.nrdc.org/globalWarming/hotwater/hotwater.pdf
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the protections for imperiled salmonids from the lessened protections in the most recent 
OCAP salmonid biological opinion, including the reduced Shasta carryover storage 
requirement and the more restrictive downstream temperature control point.  
 
VII. REDUCED EXPORTS MEANS REDUCED YEILD FROM POTENTIAL 

SOUTH OF DELTA STORAGE 
 
The current levels of Delta diversions, which are lower than those in the past, will also 
reduce the potential yield of proposed South of Delta storage facilities.  This effect is 
due to the fact that there will be fewer times in the future when existing South of Delta 
storage is full.  These reduced levels of diversion are likely to remain in place for the 
foreseeable future.  The report should discuss the relationship between lower levels of 
diversions and proposed expansions in storage South of the Delta that would be 
dependant on Delta pumping as a water source. 
 
Thank you again for the opportunity to comment.  Please contact us with any questions. 
 
Sincerely, 
 

    
Katherine S. Poole    Barry Nelson 
Senior Attorney    Senior Policy Analyst 
 
Enc. 
 
Cc: Cay Goude, USFWS 
 Maria Rea, NMFS 
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PRESS RELEASE

02/29/2008   GAAS:112:08   FOR IMMEDIATE RELEASE 

Governor Schwarzenegger Outlines Comprehensive Actions Needed to 
Fix Ailing Delta 

Governor Schwarzenegger sent the following letter to Senators Perata, Steinberg, and Machado in 
response to their unfounded concerns that his administration is "unilaterally" beginning work on a 
so-called "peripheral canal." Consistent with the extensive work done by his administration over the 
last two years to gain consensus on a bipartisan legislative solution for a comprehensive plan to 
upgrade California's water infrastructure, Governor Schwarzenegger detailed his agenda in the 
following letter: 
 
 
February 28, 2008 
 
 
 
 
The Honorable Don Perata The Honorable Darrell Steinberg 
President pro Tempore California State Senate 
California State Senate State Capitol 
State Capitol Room 4035 
Room 205 Sacramento, California 95814 
Sacramento, California 95814  
 
 
The Honorable Mike Machado 
California State Senate 
State Capitol 
Room 5066 
Sacramento, California 95814  
 
 
 
Dear Don, Mike and Darrell, 
 
My administration has been working on solutions for addressing California's water supply and the 
environmental crisis in the Sacramento-San Joaquin Delta for more than two years. As you all have 
acknowledged during our negotiations on a comprehensive water infrastructure package over the 
last year, the heart of California's vital water supply system is in jeopardy of collapse without both 
immediate action and long term solutions to restore the ecosystem and protect water supplies.  



 
I created the bipartisan Delta Vision Blue Ribbon Task Force by administrative action in 2006. The 
Task Force has issued its Vision and will develop a Strategic Plan to implement the Vision by the 
end of this year. In its recommendations, the Task Force identified a series of near-term actions that 
should be taken to protect the estuary, including studying the options for improving water transfer 
in the Delta. Far from acting unilaterally, my administration has been transparent in working with 
stakeholders and legislators on identifying both administrative and legislative actions that will be 
necessary to address the recommendations of the Task Force. As part of that effort, I will continue 
to negotiate in good faith with legislators on a comprehensive water infrastructure package. 
 
To clarify the administrative actions we are considering as part of a comprehensive solution in the 
Delta, let me outline some of the key elements under development: 

  

1. A plan to achieve a 20 percent reduction in per capita water use statewide by 2020. 
Conservation is one of the key ways to provide water for Californians and protect and 
improve the Delta ecosystem. A number of efforts are already underway to expand 
conservation programs, but I plan to direct state agencies to develop this more aggressive 
plan and implement it to the extent permitted by current law. I would welcome legislation to 
incorporate this goal into statute.  

2. Protection of floodplain in the Delta. The Department of Water Resources (DWR) and 
other appropriate state agencies will expedite the evaluation and protection of critical 
floodplains. This action protects people and property, the existing water export system and 
the Delta ecosystem. 

Policy guidance on Delta land use. The Blue Ribbon Task Force made it clear that 
changing land use patterns may limit our ability to address critical issues with the 
existing water export system and the Delta ecosystem. Accordingly, I will ask the Delta 
Protection Commission to update their Land Use and Resource Management Plan and 
direct the Governor's Office of Planning & Research and the State Architect to develop 
model Delta land use guidelines for distribution to local governments.  
Levee protection and standards. DWR is actively involved in efforts to improve our 
flood protection and levee systems and, as part of this effort, should establish 
recommended standards for Delta levees.  

3. Multi-agency Delta disaster planning. DWR, in coordination with the Office of Emergency 
Services, and other appropriate state agencies will develop and implement an emergency 
response plan and conduct a multi-agency disaster planning exercise in the Delta. 

Contract for emergency response equipment and services. I will authorize DWR to 
continue its efforts to obtain equipment and services including barge services, sheet 
piling and other flood fighting materials to respond to disasters in the Delta. In addition 
to my previous orders, we must expedite the placement of materials and supplies in and 
near the Delta, to improve our emergency response capabilities.  

4. Expedite interim Delta actions. The Resources Agency, DWR, Department of Fish and 
Game and the State Water Resources Control Board have already begun efforts to help 
protect and restore Delta habitat and help water users cope with supply interruptions.  

I will direct the Resources Agency to expedite the completion of the Bay Delta Conservation Plan 
(BDCP), including the environmental review and permitting activities. Ongoing Delta actions, in 
conjunction with these efforts, will provide a foundation to help conserve at-risk species and 
improve water supply reliability. 

5. Water quality. While additional storage and improved conveyance can allow greater control 



of water flows that improve drinking water quality, more must be done. I will direct the State 
Water Resources Control Board to develop and implement a comprehensive program in the 
Delta to protect water quality.  

6. Improvements to Delta water conveyance. DWR and other appropriate state agencies will 
soon begin the public process to study the alternatives available for improving the Delta water 
conveyance system. As part of this study, DWR must coordinate with BDCP efforts to 
recover at-risk species. DWR must also incorporate the issues of water supply reliability; 
seismic and flood durability; ecosystem health and resilience; water quality; and projected 
schedule, cost and funding in their options review, as suggested by the Task Force.  

The Task Force recommended that we study a "dual conveyance facility" as a starting point. 
However I believe we must look at a full range of options for improving conveyance in the Delta. 
 
Accordingly, I intend to direct DWR to proceed with the NEPA/CEQA analysis on at least four 
alternatives for Delta conveyance. They shall consider the following: 

The possibility of no new Delta conveyance facility;  
The possibility of a dual conveyance facility, as suggested by the Task Force;  
The possibility of an isolated facility;  
The possibility of substantial improvements and protections of the existing water export 
system, most often referred to as ‘armoring the Delta' or a "through-Delta" solution.  

7. Water storage. DWR will complete the feasibility studies for the CALFED storage projects 
including Temperance Flat, Sites Reservoir, and the Los Vaqueros expansion. Each of these 
projects, depending on how they are built and operated, can provide substantial public 
benefits. Unlike in the past, when local entities built storage facilities for their own benefit 
and with little state investment, the current deteriorating condition of the Delta and the 
statewide water system demand public investment in exchange for the public benefit the 
entire state will realize.  

In addition, I will direct DWR to expedite funding for groundwater storage projects throughout the 
state that will improve water supply reliability. 
 
Please know that I will continue to work with the Legislature and all stakeholders to develop a 
comprehensive solution to the crisis in the Delta, and I will act on administrative measures in a 
transparent manner at the appropriate time. 
 
California's history is filled with innovators and problem solvers. In 2006, with Democrats and 
Republicans working together for a common cause, we added to that legacy by building up our 
infrastructure. We showed leadership, not for the benefit of our own ambitions, but for the future of 
the state. That's something that Californians weren't used to, and they responded forcefully, 
approving all of the bonds. It's time for us to put the state first and add another chapter to the history 
books. It's time to secure a safe, clean and reliable water supply for the next generation of 
Californians. We have a great opportunity, and the people are counting on us. Let's not let it pass. 
 
 
Sincerely, 
 
Arnold Schwarzenegger 

mlevy
Typewritten Text
http://gov.ca.gov/index.php?/press-release/8911/
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EFFECTIVE SOLUTIONS TO MEET CALIFORNIA’S WATER SUPPLY RELIABILITY NEEDS 
 
The Bay-Delta Estuary is facing a crisis.  Numerous species are listed as threatened or endangered, or 
proposed for listing.  The Delta smelt is on the verge of extinction. The status quo is not sustainable for any of 
the Delta’s users, including farmers, commercial and sport fishermen, Delta residents and the 23 million 
Californians who rely on the Delta for a portion of their water supply.  Investments to improve water supply 
reliability must also improve conditions in the Delta. By directing state funds to alternative water supplies, 
Delta flood protection and restoring a healthy ecosystem, the State will help improve water supply reliability, 
meet the needs of a growing population and protect imperiled fish species.   
 
There is a broad consensus regarding the most effective tools to meet California’s future water supply needs.  
The 2005 California Water Plan update contains extensive, detailed estimates of the water supply potential of a 
range of proven water supply tools.  The bar chart below presents many of those totals, ranging from low to 
high yield estimates.  We believe that the more ambitious estimates are realistic, and that aggressive targets 
and ambitious programs are required to assure Californians a reliable water future.  DWR estimates that the 
three tools with the greatest potential – urban water conservation, wastewater recycling and improved 
groundwater management – could, together, produce more than six million acre-feet of new water. This 
represents approximately as much water as the CVP and SWP have diverted from the Delta in recent years, 
and more than enough to reduce Delta diversions and meet future growth needs.   
  
NRDC believes that total Delta diversions must be reduced from the unsustainable record levels in recent 
years. We are working with other members of the environmental community to develop a science-based target 
for that reduction, which we will provide to the Task Force in the near future. Urban water use efficiency and 
other tools discussed below can provide the State with near-term and cost-effective supplies to offset any 
impacts from a reduction in Delta supplies. 
    

Proven “Cornerstone” Water Supply Reliability Tools 
 
Urban Water Use Efficiency:  Currently, urban areas use over eight million acre-feet of water during a 
typical year.  One-third or more of this water is used to irrigate urban landscapes.  Urban water use efficiency 
could yield up to 3,500,000 acre-feet of water per year according to the Pacific Institute’s most recent 
projections. (This estimate is close to DWR’s estimate of 3.1 million acre-foot high estimate of the potential of 
urban conservation at $230-522 per acre-foot.)  Significant reductions in water use can be achieved through 
design, installation and maintenance of water efficient landscapes, along with indoor conservation measures in 
the commercial, industrial and residential sectors.  These savings can be realized by investing in current, off-
the-shelf technologies, reducing lost and unaccounted for water through system water audits, and increasing 
implementation of conservation pricing.  New water efficient technologies will undoubtedly continue to 
emerge and contribute additional savings in the future. 
 
Recycled Water:  Recycling urban wastewater (also known as reclamation or re-use) is an important strategy 
to increase water supply.  Recycled water is most frequently used for agricultural or landscape irrigation or 
groundwater recharge.  DWR estimates water recycling can generate up to 1,500,000 acre-feet a year by 2030 
at average cost of $600 per acre-foot. 
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Improved Groundwater Management: The Department of Water Resources estimates that improved 
groundwater management, such as the conjunctive use of surface and underground storage, has the potential to 
provide between 500,000 and 2 million acre-feet at costs ranging from $10-600. The average cost in a recent 
round of applications received by DWR for conjunctive use projects was $110 per acre-foot.  The appropriate 
target for conjunctive use will be determined in part by decisions on water management in the Delta, which 
will influence potential yield from groundwater storage.  Such investments are likely to yield greater benefits 
south of the Delta, where projects may be less constrained by Delta operations and provide greater 
independence from the Delta. This effort could also be coordinated with floodplain and habitat restoration 
efforts in the Central Valley.  
 

Additional Effective Strategies 
  
In addition to the key tools discussed above, a number of additional water management tools can generate 
significant additional supplies. 
 
Agricultural Water Use Efficiency:  Eighty percent of California’s annual water use goes to agriculture. 
Although in some areas considerable strides have been made in water use efficiency, farming methods are not 
as water-efficient as they can be.  The California Bay-Delta Authority’s Year Four report estimates up to 
620,000 acre-feet of water can be saved through agricultural water use efficiency, which includes installing 
micro-irrigation technology or other water management improvements, at a cost of $242 per acre-foot.  We 
believe that these estimates understate the true potential of this tool.   
 
Additionally, agricultural water is often highly subsidized.  Pricing reform that sends clear, meaningful signals 
to agricultural water users can be very effective in encouraging increased water use efficiency. 
 
Groundwater Clean-up: 
Removing salts, including 
nitrates, from 
groundwater can be a 
cost-effective means of 
producing clean water 
supplies, recharging 
stressed and contaminated 
aquifers, and increasing 
groundwater storage 
capacity without the need 
to build expensive surface 
storage projects. DWR 
estimates brackish 
groundwater desalination 
costs $250-500 per acre-
foot, with a potential of 
yielding up to 290,000 
acre-feet per year.  

Pote ntial Water Savings  
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Urban Storm Water Management:  Urban water agencies, particularly in Southern California, are 
increasingly recognizing the potential to provide multiple benefits by capturing, treating (where necessary), 
storing and using urban storm water.  Use of low impact development techniques (LID) results in the diversion 
and capture of storm water and dry-weather runoff before it flows into surface waters.  This water can then be 
used on- or off-site as an alternative water source for irrigation of parklands, sporting fields, cluster housing 
groups, or for fire-fighting.  Such projects can provide water supply and flood management benefits, while 
reducing coastal pollution from urban runoff.   
 
Nationally, research has repeatedly shown that LID has the potential to deliver vast quantities of useable water 
through recharge and infiltration, and that it is the most effective and cost-efficient means of managing storm 
water and abating water pollution.  Further, LID uses common sense and simple technology – strategically 
placed beds of native plants, rain barrels, “green roofs,” porous surfaces for parking lots and roads, and other 
tools – to retain rainfall on site or help rainfall soak into the ground, rather than polluting the nearest water 
body.   
 
The Los Angeles Integrated Regional Water Management Plan indicates that proposed urban storm water 
management projects can generate 100,000 acre-feet from urban storm water capture, and that the maximum 
potential is at least twice that amount.  NRDC’s preliminary estimate of the water savings from 
implementation of LID practices suggests that if LID were used in just 50% of all residential and commercial 
properties in Los Angeles, Riverside, and San Diego Counties, 377,000 acre-feet annually could be infiltrated 
or otherwise reused.  By offsetting energy-intensive imported water in like amounts, and after accounting for 
average energy requirements associated with pumping groundwater in these areas, LID could result in the 
reduction of up to 45,000 metric tons of CO2 annually in Los Angeles County and an additional 55,000 metric 
tons of CO2 in San Diego and Riverside Counties combined.   
 
Transfers and Land Retirement.  These tools must be carefully designed in order to avoid impacts to third 
parties.  However, significant land retirement on the west side of the San Joaquin Valley is very likely and can 
generate significant water savings.  For example, the Westlands Water District has advocated a land retirement 
program of up to 200,000 acres.  Farming this land has historically required as much as 700,000 acre-feet of 
water.  
 

Benefits of Alternative Water Management Strategies 
 
A Healthier Bay-Delta and Other Ecosystems:  Investments in surface storage could harm the Bay-Delta 
ecosystem by reducing flows to the Delta or increasing diversions from the Delta.  In contrast, alternative 
water management tools would decrease our reliance on the Delta.  
 
Energy Savings and Reduced Greenhouse Gas Emissions:  Almost 20% of California’s electricity use, and 
over 30% of its non-power plant natural gas use, is associated with the use of water.  Water use efficiency and 
recycling can generate substantial energy savings and reductions in greenhouse gas emissions, and help the 
State meet AB 32 implementation targets.   
 
Water Quality Benefits:  Investing in water efficiency and groundwater cleanup will improve water quality 
by reducing urban runoff from lawns and gardens.  In addition, investments in these tools will also help stretch 
limited state and federal funds available for water and wastewater treatment facility expansions and upgrades, 
by delaying or reducing the size of water system expansions.  These investments will also improve drinking 
water quality, particularly for poorer communities in the Central Valley that rely on groundwater.   
 
Reducing the Economic Risk from Delta Levee Failures:  A massive levee failure in the Delta could 
jeopardize a critical water supply for 23 million Californians.  Investments in alternative water management 
tools will reduce reliance on Delta diversions, thereby decreasing the risk to California’s economy from 
potential Delta levee failures.  
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Strategies to Achieve Maximum Water Savings 
 
This memo focuses on potential targets for a range of water management tools.  The bullets below briefly 
outline key strategies that can maximize the water savings from these tools.  We will present more details 
regarding these and other strategies in the future.   
 
A Clear Conclusion Regarding Delta Diversion Totals:  The single most effective thing the Delta Vision 
Task Force could do to encourage the development of alternative water supplies would be to make a clear, 
forceful recommendation regarding the need to reduce Delta diversions by a specified amount.  Reducing 
Delta diversions will be a significant change from the trend over the last four decades. The likelihood that we 
will succeed in this transition will be greatly increased if the state has a clear goal to guide planning efforts and 
investments. 
 
Learning from California’s Energy Efficiency Success:  California has emerged as a global leader in energy 
efficiency.  We believe that the policy tools, such as a loading order and public benefits charges that have 
made this progress possible in the energy arena, can produce similar progress in encouraging water use 
efficiency.  (See NRDC’s white paper entitled: Transforming Water Use: A California Water Efficiency 
Agenda for the 21st Century.) 
 
AB 32 Implementation:  Reducing Delta diversions and investing in alternatives, such as water conservation, 
has the potential to significantly reduce energy use and greenhouse gas emissions.  By integrating water 
planning with energy and climate change efforts, the state can take advantage of the synergies among these 
issues, including potential additional funding sources for less energy intensive alternatives to Delta diversions. 
  
Integrated Regional Water Management:  In recent years, IRWM has emerged as a key strategy to design 
water management solutions tailored to local needs, by considering local conditions, a full range of water 
management tools and a broad spectrum of potential benefits. 
 
Credible Economics and Financing:  Delta Vision should recommend that state and federal agencies 
carefully analyze the cost of alternative water supply strategies.  Individual water agencies do this as a matter 
of course.  However, state and federal agencies often fail to incorporate adequately basic economic analysis.  
For example, public funds dedicated to improving water supply reliability should be focused on the most cost-
effective environmentally sound tools.  The Delta Vision Task Force should develop recommendations to 
reduce water subsidies (e.g. by reforming renewed CVP contracts) and move toward real “beneficiary pays” 
financing. 
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Thank you Chairwoman Napolitano. I am pleased to give you and the subcommittee a 
brief survey of the impacts being felt throughout Southern California from the evolving 
water situation and Metropolitan’s response.  We face a new reality and new roles for 
Metropolitan and the state and federal governments to bringing more certainty to our 
water future.  
At the moment we are roughly on track for an average rainfall year in both Southern 
California and Northern California. Traditionally this was good news. Traditionally this 
would mean that Metropolitan would likely receive enough water from the Sacramento-
San Joaquin Delta to meet local demands and make modest additions to our storage 
reserves.  
But not this year. Because of ongoing environmental problems in the Delta, there are 
court-ordered curtailments in water deliveries that started late last year and are expected 
to last into June. At the moment, the State Water Project has committed to delivering 25 
percent of water supplies to its contractors throughout California.  This percentage may 
increase, but Metropolitan is making preparations for a significant cutback in supplies. 
Metropolitan is responding by seeking to purchase additional supplies on the open market 
and funding a $6 million dollar water use efficiency outreach campaign to encourage 
conservation throughout our service area. In addition, Metropolitan’s board of directors 
has approved over $30 million to aggressively implement water conservation and 
recycled hook-ups for public agencies and the commercial and industrial sectors.   
Our tracking polls suggest that nearly half of the 18 million people in our service area 
have gotten the message and are taking steps to lower water use. This is helpful. Along 
with our efforts to creatively manage our resources, Metropolitan also invested in efforts 
to increase our storage capacity. In fact, today we have 10 times the amount of water in 
storage than we did during the last drought in the late 1980s and early 1990s.  This 
includes a $2 billion capital investment in the building of Diamond Valley Lake, which 
alone nearly doubled the region’s surface water storage capacity.   Those reserves provide 
a cushion and give us some time.  But, with the new restrictions in the Delta, we are now 
living on that borrowed time.  That realization, and the uncertainties in the Delta, are 
beginning to create water supply impacts throughout the region. 
Metropolitan, working with its member agencies, is developing a plan to equitably 
allocate our available State Water Project supplies from the Delta, the Colorado River 
Aqueduct and water stored in reserves. The primary objective of the plan is to minimize 
the impact on the overall regional economy.  We are also striving to strike a balance 
recognizing needs from MWD, accounting for local supply and rewarding local districts 
that lower demands and increase supplies. A sterling example is Orange County. Last 
week it celebrated the opening of one of the largest water recycling facilities in the world. 
This facility will turn wastewater that used to drain into the Pacific Ocean into a reliable 



high-quality drinking water supply that will help replenish the local groundwater basin. 
Metropolitan provided incentive funds to help make this project a reality. This is 
precisely the kind of strategic regional partnership that Metropolitan is working to 
replicate throughout our service area.  
In the coming weeks and months, Metropolitan will review existing and new programs to 
lower demand and increase local supplies. We will be doing this despite rapidly rising 
costs from the State Water Project and other investments, which will likely require 
double-digit rate increases into the future. We continue to identify and implement new 
ways to lower demand and increase local supplies because we have seen the dramatic 
results of past efforts. And we are re-evaluating and updating our long-term water 
strategy, our Integrated Resources Plan, to determine if our conservation and local water 
supply targets should be even more ambitious.   
To ensure our long-term plans are taking into account the impacts of climate change, 
Metropolitan has entered into a partnership with the RAND Corporation to develop 
appropriate planning models and protocols that would take into account long-term 
impacts on water supplies.  The state has taken a leadership role with its energy policy, 
which is focused on landmark efforts to reduce greenhouse gases and working to ensure a 
better linkage between water and energy.  Conserving water helps reduce the need to 
transport and treat water, which are energy-consumptive activities. Metropolitan is 
evaluating its carbon footprint in tandem with our water supply and planning efforts. 
While there is much still to be done when it comes to water conservation, it is important 
to recognize how far Southern California has come. As an example, in the past 15 years 
Metropolitan has invested more than $200 million in water-conserving devices.  These 
conservation investments, combined with plumbing code reforms, reduce our potential 
demands by about a million acre-feet per year.  Had we not been this successful in 
lowering demand and simply expected the State Water Project to solve the region’s 
problems, our demand on the Delta would be about 50 percent larger now. Given the 
multiple changing conditions due to climate change, endangered species rulings and other 
impacts in the Delta, Metropolitan has embarked upon a comprehensive update of its 
long-term Integrated Resources Plan.  A renewed focus on the development of local 
resource projects will help decrease our dependency on the Delta.  But we do need a 
more reliable supply from the Delta than the current system is providing. And we 
embrace the notion that restoring the health of this ecosystem is an essential ingredient to 
creating a more reliable water system.  
How can the federal government help? We urge the federal agencies to remain active and 
engaged participants in the Delta. We need a new biological opinion from the U.S. Fish 
and Wildlife Service that will guide the operations of the State Water Project and the 
Central Valley Project. Metropolitan is actively seeking operational strategies that can 
help reduce conflicts between pumping operations and fish migration patterns. We also 
need the active participation of the federal wildlife agencies in coming up with a new Bay 
Delta Conservation Plan, which is exploring new and better ways to separate the 
movement of water supplies from the natural flows in the estuary. Yes, that may mean 
some form of a canal as one piece of a much larger solution. We need the feasibility 
studies and better science to understand new ways of moving water supplies. The 
deliberations ahead should be based on new facts and not old fears. Metropolitan has 
made a commitment to seek reliability from Delta supplies, and to find the water for new 



growth from within our service area, a historic difference between the emerging Delta 
discussion and debates of the past.  Metropolitan urges the federal government – our 
elected officials, federal agencies and staff – to support our local resource projects 
including recycling and other conservation programs.   
As for assistance from the state, while we recognize the challenging fiscal situation, there 
are ways that the state can help. Metropolitan seeks to sponsor or support state legislation 
that would create a standard approach for regional water boards to authorize water 
recycling projects that seek to store supplies in groundwater basins. There are hundreds 
of millions of dollars from bonds that voters have already approved that are available to 
address parts of the Delta problem and to help regions become more self-sufficient.  
Metropolitan remains a constructive and realistic participant to bring about dramatic and 
historic change in the Delta. We are very pleased to have the interest and involvement of 
both the state and federal governments to solve our problems and a collective recognition 
that the Delta as we know and manage it today is a broken ecosystem that needs fixing.  
Thank you Chairwoman for today’s hearing and I would be happy to respond to any 
questions. 
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I. Introduction 

 
Thank you Chairwoman Grace Napolitano and members of the Subcommittee for Water and 
Power for the opportunity to testify before today regarding the water problems facing 
California.  I am the General Manager of the Inland Empire Utilities Agency.  The 
Subommittee has asked four important questions related to how address the critical water 
problems from Judge Wanger’s court decision and how we develop regional and statewide 
strategies with the federal government to meet the challenges of having less water available 
from the Delta and the related issues with developing a sustainable ecosystem. The Inland 
Empire Utilities Agency in partnership with many other agencies in southern California and 
with financial assistance from the State of California and the Bureau of Reclamation is 
implementing a “Drought Proofing Strategy” that is a key element of a Delta Plan.  We have 
recognized the challenges for a long time of meeting the statewide water needs in an 
environmentally responsible manner have committed over $500 million over the past seven 
years to implement projects that will develop new local supplies in southern California and 
reduce our need for Delta exports. 
 

A. Inland Empire Utilities Agency/Chino Groundwater Basin 
 
The Inland Empire Utilities Agency, a municipal water district under California law, was 
formed in 1950 by a popular vote of its residents.  The service area of the Agency is entirely 
in San Bernardino County and has a current population of approximately 800,000.  The 
IEUA service area is rapidly growing and will probably increase by 50 percent to 1.2 million 
within the next 20 years.  The Chino Groundwater Basin was adjudicated in 1978 and is 
governed by a 9 member Watermaster Board.  Overall water use is about 350,000 acre-feet 
annually, 70 percent of the supplies are from local sources within the Santa Ana Watershed.  
With the rapid growth, demand from MWD could increase from 70,000 acre-feet per year 
currently to 150,000 acre-feet in 2020 if we did business as usual!  However IEUA, Chino 
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Basin Watermaster and in cooperation with many other agencies have developed a “Drought 
Proof Plan” that will develop over 100,000 acre-feet of new local supplies to minimize the 
need for additional imported water from MWD, thereby reduce our need for more Delta 
(SWP) water supplies. 

 
B. History, Background and Interagency Relationships with CALFED Bay-Delta 

Program 
 

The Agency has been a member agency of the Metropolitan Water District since 1950 and 
distributes about 70,000 acre-feet of imported water to the cities of Chino, Chino Hills, 
Fontana (through the Fontana Water Company), Ontario, Upland, Montclair, Rancho 
Cucamonga (through the Cucamonga County Water District), and the Monte Vista Water 
District.  The Agency also provides wastewater treatment service (four regional water 
recycling plants that produce about 60 million gallons per day or 67,000 acre-feet per year).  
Excess recycled water flows downstream into the Santa Ana River where the Orange County 
Water District recharges that water into the Orange County groundwater basin for drinking 
water. 
 
The Agency is also a member of the Santa Ana Watershed Project Authority (SAWPA) and 
is an active member of the Santa Ana River Watershed Group and the Chino Basin 
Watermaster.  As a member agency of SAWPA, the Agency’s water projects are closely 
coordinated with the SAWPA watershed wide planning and the funding of priority projects 
through the Water Bond Proposition 13 and Proposition 50 grants. 

 
 
 
 

Public and Private Partnerships to Improve the Santa Ana Watershed    
 

 Santa Ana Watershed Project Authority (SAWPA) has maintained an inclusive 
dialogue with all interested parties and is leading the update of the Santa Ana 
integrated regional watershed management plan through the “One Water-One 
Watershed” (OWOW) process; 

 All local governments within the three counties (San Bernardino, Riverside and 
Orange) are working cooperatively together to manage growth and plan for the 
water/wastewater infrastructure needed to meet the needs of this rapidly 
urbanizing watershed; 

 Partnerships with industry including dairies, manufacturing, and developers have 
resulted in creative solutions to local water quality problems (e.g. the Santa Ana 
brine sewer to the ocean) as well as producing new sources of renewable, cost 
effective energy; 

 Industrial customers throughout the area are planning on using recycled water to 
reduce costs, ensure reliability, and to be excellent environmental stewards.    

 
The Chino groundwater basin is one of the largest in Southern California.  The Chino Basin 
Watermaster adopted an Optimum Basin Management Plan (OBMP) to protect the water 

2 
 



quality of the basin and to manage the local supplies effectively to the maximum benefit of 
the local ratepayers.  A key element is the expansion of the conjunctive use operation of the 
Chino Basin to expand the storage and recovery by approximately 300,000 to 500,000 acre 
feet.   
 
Other key components are the Inland Empire Utilities Agency regional water recycling 
project to develop new local supply of 100,000 acre-feet per year and the Chino Basin 
desalters that would develop an additional new local supply of 40,000 acre-feet per year.   
 
The key benefits of the Chino Basin regional “OBMP” water plan are as follows: 
 
Benefits 

 
 Provide a more dependable local water supply and reduce the likelihood of 

water rationing during future droughts and the impacts of climate change; 
 Economic benefits of reliable water supply to industry and provide incentives to 

attract new industry and jobs in the Inland Empire region; 
 Environmental protection – reduce wastewater discharges into Santa Ana River 

by 50 percent through local water recycling and protect Orange County drinking 
water supplies through implementation of comprehensive lower Chino Dairy 
area manure management strategy; 

 Reduce imported water use in the rapidly growing Inland Empire region (upper 
Santa Ana River Watershed) and thereby contribute in a significant manner to 
the statewide CALFED Bay-Delta and Colorado River solutions through more 
efficient use of existing local supplies; 

 Assist in solving multiple Endangered Species Act problems within the Santa Ana 
Watershed, the CALFED Bay-Delta program, and the Colorado River/Salton 
Sea; 

 Implement a sustainable long-term water resources management program that 
maintains the salt balance of the Santa Ana River watershed; 

 Reduce the energy intensity of the region’s water supplies, helping to conserve 
energy and reduce greenhouse gas emissions that are contributing to climate 
change. 

 
 

II Chino Basin “Drought Proofing Strategy”  
 

The IEUA Urban Water Management Plan, adopted in December 2005 and the Chino Basin 
Watermaster Optimum Basin Management Plan, document the overall strategy for 
improving the water supply reliability in the Chino Basin area. 

 
 Water Conservation – 10% savings 35,000 AF 
 Water Recycling – 100,000 AF 
 Local Groundwater Storage and Conjunctive Use – 500,000 AF of new 

storage 
 Chino Desalter 40,000 AF  
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 Stormwater – 25,000 acre-feet of new supplies 
 Renewable Energy and Organics Recycling – Clean energy through 

biodigesters (using biosolids, dairy manure and food waste), solar power and 
wind power (goal of 15 megawatts) 

 Water Quality Management – Establishment of Chino Creek Wetlands and 
Educational Park at IEUA and a continued partnership with Orange County 
Water District on Prado Wetlands implementation of the Chino Creek 
Integrated Watershed Plan.  

 
A. Water Conservation- (35,000 acre-feet per year, 10 percent of overall use)    

 
IEUA and its retail utilities are committed to implementing the Memorandum of 
Understanding (MOU) regarding Urban Water Conservation in California.  IEUA is an 
active member of the California Urban Water Conservation Council (CUWCC).  Currently, 
the Agency is expanding its conservation efforts to promote both water and energy 
conservation programs to our customers.  IEUA’s goal is to reduce water demands by 10 
percent (35,000 acre-feet per year) through aggressive implementation of customer 
conservation programs.  Innovative programs initiated by IEUA include the Inland Empire 
Landscape Alliance, in which elected officials from cities and water agencies within IEUA’s 
service area are working to promote outdoor conservation including turf reduction rebates, 
use of California-friendly native plans and new regional model landscape ordinances that 
will promote water savings.  Other programs include conservation rebates which are offered 
in partnership with the Metropolitan Water District of Southern California (ultra-low-flow 
toilets, weather-based irrigation controllers, synthetic turf, efficient sprinklers, water brooms 
X-Ray recirculation units and other water saving devices), landscape audits, and school 
education programs including the award-winning Garden In Every School program.   

 
B. Water Recycling (50,000 acre-feet by 2010) 

 
IEUA owns and operates four water recycling plants that produce high quality water that 
meets all state and federal requirements for non-potable landscape irrigation, industrial uses, 
and groundwater replenishment.  Since 2000 the Agency has spent over $60 million 
expanding its recycled water distribution system and currently recycles about 15,000 acre-
feet annually. Recently the IEUA Board approved an accelerated implementation plan to 
increase annual recycled water use to approximately 50,000 acre-feet within the next 3 years 
by constructing “purple” recycled water pipeline system to hookup existing large customers 
(schools, golf courses, city parks, groundwater recharge).   IEUA’s Board has approved a 
$140 million budget to expedite the construction of recycled water pipeline distribution 
system.  The accelerated implementation plan was developed through a collaborative 
process with local cities, water districts, Chino Basin Watermaster and other stakeholders 
and represents a comprehensive evaluation of the infrastructure needed to maximize 
recycled water use in the region.  In addition, IEUA and local cities have coordinated with 
developers to incorporate dual “purple” piping into new urban developments to maximize 
recycled water use for non-potable purposes.    
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The energy demands to produce and deliver recycled water are less than one third of the 
energy required to deliver water through the State Water Project.  Additional energy savings 
are included in the plan by building new smaller water recycling plants in the northern part 
of our service area to provide recycled water to communities (Upland, Fontana, and Rancho 
Cucamonga) without the need to pump the water to them.  The Cucamonga County Water 
District (CCWD) proposed satellite plant authorized by HR 2919 would be the prototype 
water recycling plant to reduce energy use of pumping recycled water to the higher 
elevations along the San Gabriel Mountains. 

 
Approximately 25% of the recycled water will be used for groundwater replenishment 
within the Chino Groundwater basin to augment the potable water supply.  IEUA and Chino 
Basin Watermaster recently got court approval to expand the artificial recharge of the Chino 
Basin Groundwater Basin.  The plan is to blend recycled water with stormwater and 
imported water in a coordinated fashion with flood control district to ensure that all water 
sources are conserved in an optimal manner (targeted goal is an additional recharge of 
80,000 acre-feet per year). 

 
C. Local Groundwater Storage and Conjunctive Use (500,000 acre-feet of new 

storage) 
 
The Chino Basin Watermaster is implementing an Optimum Basin Management Plan to 
enhance the conjunctive use storage of the Chino Basin.  Today MWD has stored over 
80,000 AF in the Basin and has funded $1.5 million in engineer feasibility studies to expand 
the storage to 150,000 AF.  The Optimum Basin Management Program developed over the 
past two years by the Chino Basin Watermaster would implement a comprehensive water 
resources management strategy to drought proof the area and enhance the yield of the 
groundwater basin.  The Chino Basin Watermaster has developed a conjunctive use program 
to store 300,000 – 500,000 acre-feet of imported water in wet years for drought year 
withdrawal for local, regional and statewide availability.  In June, 2003 IEUA, Chino Basin 
Watermaster, Three Valleys MWD, Western MWD and the Metropolitan Water District 
executed an agreement for the initial 100,000 acre-feet of storage and recovery projects 
($27.5 million funding from MWD and Calif. DWR).  In June 2007 MWD agreed to fund 
studies to evaluate expanding this storage program. 
 

D. Chino Desalination Projects (40,000 acre-feet annually by 2020) 
 
Historically, Colorado River water (relatively high salinity) and “Route 66” agricultural 
practices have caused areas of the Chino Basin to have high salts that make the water unfit 
for domestic uses.  To correct this problem and to recover this poor quality water, the Chino 
Basin Optimum Management Plan recommends implementation of groundwater cleanup 
projects to pump and treat poor quality groundwater to meet drinking water standards. 
Additionally, the desalination projects of the lower Chino Basin area will protect and 
enhance the water quality of the Santa Ana River and the downstream use by Orange 
County.  HR 813 (passed the House on October 22, 2007) would provide authorization 
under the Bureau of Reclamation’s Title XVI program to provide funding for the third 
Chino desalter and brine line improvements with the SAWPA SARI brine system 
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recommended in the Southern California Comprehensive Water Reclamation and Reuse 
Study (USBR, 2003) and the joint MWD/USBR Salinity Management Study (1999).  The 
third phase expansion is projected to cost $110 million and increase to approximately 40,000 
AF. 
 

E. Stormwater  (25,000 acre-feet annual average of new stormwater capture 
percolation) 

 
A critical issue facing the coastal plain of Southern California as the region continues to 
urbanize and hardscape our landscapes will be how to implement both small scale and larger 
scale projects for stormwater capture to allow percolation into our groundwater basins.  
IEUA in coordination with the Chino Basin Watermaster, the San Bernardino County Flood 
Control District and the Chino Basin Water Conservation District has developed an 
integrated recharge master plan to optimize the capture of stormwater with replenishment of 
imported water from MWD and our local recycled water to enhance the storage and 
recovery of water from the Chino Basin.  During the past five years, IEUA has funded 
construction of over $50 million in improvements on the Groundwater Recharge Basin. 
 
IEUA is also sponsoring innovative small scale, on-site (neighborhood development) storm 
water management projects to enhance percolation of rainfall to minimize runoff, reduce 
contamination of rainwater before it percolates into the ground and to cost effectively reduce 
flood control requirements while helping the cities and county meet regulatory requirements.  
This innovative program is being funded in partnership with the CALFED Bay-Delta 
Program, Metropolitan Water District of southern California, and the Southern California 
Concrete Association. 
 
 
III. Climate Change Impacts on California Water Supplies 

 
In the fall of 2006 IEUA collaborated with RAND on a study of the potential affects of 
Climate Change on the IEUA and Chino Basin area.  This work has been recently completed 
and a Congressional briefing will held on January 31, 2008 to explain the findings of this 
report.  Climate change will affect water supplies in California, but few water-management 
agencies in the state have formally included climate change in their water-management 
plans.  RAND researchers have worked with Southern California’s Inland Empire Utilities 
Agency to help it identify vulnerabilities related to climate change in its long-term water 
plans and to evaluate its most effective options for managing those risks.  But in summary 
the RAND research project highlights the critical need to develop more local supplies in 
California (e.g., water recycling, local groundwater storage and stormwater replenishment 
programs, implement excellent water use efficiency/conservation programs) to avoid 
significant water shortages and economic impacts. 
 
 
IV. Future Issues and Need for Federal Assistance 
 

6 
 



Southern California does have enormous water problems when you consider the following 
trends: 
 

 The current population is about 18.5 million and will likely double over the 
50 years; 

 The imported water infrastructure from MWD can optimistically only deliver 
2.4 million acre-feet, assuming resolution State Water Project Delta issues 
and the Colorado River problems are successfully resolved; 

 Climate change is expected to impact both amount and timing of future water 
supplies, increasing the likelihood of shortages during critical times; 

 Importing water to southern California requires a large amount of electrical 
energy, substantially more than the alternative local supplies (recycled 
water, capturing stormwater, and groundwater recovery of poor quality 
water); 

 The region faces significant shortages unless we develop a local supply 
strategy. 

 
The issue for the region as articulated in the MWD Integrated Water Resources Plan adopted 
in 2004, is to develop a balanced approach to multiple sources of supplies with a clear 
priority to local resources management and emphasis on less energy intensive uses of water 
that protect water quality and the wildlife habitats of the region. 
 
 
Addressing the four questions asked in the letter inviting me to testify.?  My response to 
these questions and suggestions are as follows: 
 
 The Committee should continue to examine the opportunities for State and Federal 
agency partnerships to promote water use efficiency programs recommended in the 
CALFED Bay-Delta Record of Decision (increase water conservation, water recycling and 
new local groundwater storage programs to reduce the need for Delta exports consistent with 
the California Water Plan. 
 
 The Committee has developed Views and Estimates in the past few years that  
strongly supports increased funding for the Bureau of Reclamation’s Title XVI Program. For 
FY 2009 I recommend the Committee support an increase of $100 million increase in the 
funding of Title XVI Program expenditures. 
 
 A coordinated approach to regional infrastructure planning for water supply, 
groundwater management, stormwater, wastewater reuse and recycling needs to be 
integrated on a watershed and regional scale.  Regional leadership in the planning of flood 
control, wastewater and water facilities is an opportunity that can save billions over the next 
5 decades as well as help address the serious challenge facing this nation through climate 
change.  The federal government should be a partner in this process helping both to 
facilitate redirection of federal programs to support local planning and providing funding 
for projects that contribute to the nation’s goals for water security and reduction of climate 
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change impacts.  EPA, Army Corps, US Bureau of Reclamation, the USDA Natural 
Resources and Conservation Service all have significant activities within the region. 
 
A historic example of a state/federal partnership was the leadership of this committee in 
1996 in drafting the CALEED Bay-Delta legislation that provided the authorization. 
 
 
I would recommend that your Committee hold additional hearings on these opportunities to 
develop new regional, state and federal partnerships that address comprehensively watershed 
divide problems 
 
In closing, thank you for the opportunity to testify.  If I can provide any additional 
information on the current and future water problems facing California, please don’t hesitate 
to contact me. 
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December 21, 2007 
 
 
Ms. Karen Scarborough 
Resources Agency 
1416 Ninth Street 
Sacramento, CA 94814 
 
Re: Comments on BDCP Points of Agreement 
 
Dear Ms. Scarborough: 
 
We are writing on behalf of the Natural Resources Defense Council (“NRDC”) and its more than 
120,000 members in California to express our concerns regarding the recent planning document 
approved by the Bay Delta Conservation Plan (“BDCP”) Steering Committee:  Points of 
Agreement for Continuing into the Planning Process (November 16, 2007) (“Points of 
Agreement”).  These comments are supplementary to our previous comments.  Unfortunately, with 
the one exception noted below, this document does not address the serious concerns we raised a 
year ago.  See Letter from Barry Nelson and Katherine Poole to Scott Cantrell re Proposed Planning 
Agreement for the Bay Delta Conservation Plan (Oct. 2, 2006) (attached).  In fact, in some areas, 
this document appears to be moving farther away from a balanced, legally sufficient and effective 
program.   
 
I.   PREMATURE DECISION REGARDING CONVEYANCE ISSUES 
 
The Points of Agreement concludes that “the most promising approach for achieving the BDCP 
conservation and water supply goals involves a conveyance system with new points of diversion” 
including “the construction and operation of a new point (or points) of diversion in the north Delta 
on the Sacramento River and an isolated conveyance facility around the Delta” as well as 
“[m]odifications to existing south Delta facilities.”  Id. at 3.  The document reaches this conclusion 
before the BDCP process has conducted the in-depth environmental review and comparison of 
alternatives under CEQA, NEPA, the ESA and the NCCPA that is necessary to support any 
scientifically-supportable and legally-defensible conservation plan.  The BDCP has no basis for 
eliminating all other water conveyance and operations alternatives from serious consideration.  This 
decision is premature, and should be revisited.  
 
The Points of Agreement acknowledges that the Steering Committee has not yet begun the planning 
process for the development of the BDCP.  Points of Agreement at 6.  In fact, the BDCP has not yet 
defined the “preliminary biological goals and objectives to guide initial plan development.”  Id. at 
7.  If the goal of the BDCP process is truly to “develop a conservation plan for the Bay Delta 
pursuant to the Endangered Species Act (ESA) and the Natural Community Conservation Planning 
Act (NCCPA)”, as the Points of Agreement asserts, then the biological goals and objectives should 
be driving the content of the plan, not water supply considerations.  Id. at 1.  For example, as in the  
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case of the Planning Agreement, this document does not commit to the recovery of listed species,  
and thus fails to meet the requirements of the NCCPA.  That commitment should be one of the first 
and most fundamental commitments for a legitimate conservation plan.   
 
Water conveyance facilities and their operations are one of the primary stressors on the Delta’s 
ecosystem and aquatic species, and are ostensibly the focus of the BDCP.  It stands to reason that 
the BDCP should consider the impacts of a wide array of alternative water conveyance facilities 
and operations on aquatic habitat, and consider alternative ways to revamp that water supply system 
to be compatible with fisheries conservation and recovery.  The BDCP initially appeared to be 
pursuing this approach, identifying four “conservation strategy” options that would have allowed 
the agencies to analyze and compare the environmental impacts of a range of alternative water 
supply scenarios.  Those options included: 
 

• Option 1:  use of existing facilities 
• Option 2:  improved through-Delta conveyance 
• Option 3:  dual conveyance 
• Option 4:  a new diversion on the Sacramento River 

 
Points of Agreement at 5.  By analyzing the benefits, costs and impacts of these alternative 
conveyance points, in combination with changes in operation that included various different 
diversion amounts, including significant reductions in total diversions, the BDCP could have 
garnered a great deal of useful data to inform a conservation plan. 
 
Instead, the BDCP has prematurely narrowed its focus to Option 3, eliminating all other diversion 
and conveyance alternatives from consideration before fully analyzing the impacts of those 
alternatives.  As explained in the Options Evaluation Report, this dual conveyance option will now 
“serve as the nucleus for the larger conservation plan and other major elements of the strategy will 
be formulated around it.”  BDCP Options Evaluations Report at ES-1 (Sept. 2007).  As a result, any 
subsequent analysis will fail to provide decision makers with a meaningful comparison of critical 
policy alternatives, such as how the environmental impacts of reducing diversions from existing 
facilities would compare to the impacts of building a highly expensive new diversion facility on the 
Sacramento River.    
 
Moreover, the BDCP’s own Options Evaluation Report identified conveyance alternatives that it 
concluded were biologically preferable to the dual conveyance option, e.g. Option 4, but which the 
BDCP nevertheless rejected.  While we do not endorse the analysis or conclusions of the Options 
Evaluation Report, it is telling that the BDCP stakeholders have already rejected an option that the 
federal fish agencies and their own internal analysis suggested was the biologically preferable 
option.   
 
Simply put, we do not believe that it is justifiable to select a “plumbing” alternative without making 
any meaningful decisions regarding other key issues, such as endangered species recovery, 
ecosystem recovery goals, total diversions, annual operations, water quality impacts, impacts to 
Sacramento River fisheries, cost, financing, governance, and other issues central to the question of 
restoring the Delta.  Some of these considerations could fundamentally affect decisions regarding 
conveyance strategies.  
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II. INCONSISTENCY WITH THE DELTA VISION BLUE RIBBON TASK FORCE 
VISION DOCUMENT 

 
The imbalance in the Points of Agreement is particularly striking in comparison with the recently 
released Delta Vision document from the Delta Vision Blue Ribbon Task Force.  The Delta Vision 
process was created through SB 1574 and Executive Order, representing an agreement between the 
legislature and the Governor.  It is charged with developing a long term plan for the Delta that 
addresses more issues than are addressed by the BDCP process.  Through the Stakeholder 
Coordination Group, this process also provides for the involvement of a broader range of 
stakeholders than the BDCP.  Thus, the task force has broader support, broader involvement and a 
broader focus than the BDCP.  Therefore, the BDCP should take care to ensure that its 
methodology, recommendations and timing are adapted to the Delta Vision process.  Unfortunately, 
in the following respects, the Points of Agreement document is inconsistent with the Delta Vision 
document.   
 
The Delta Vision document contradicts the conclusion of the BDCP regarding conveyance by 
recognizing that “not enough information is available at this point” to reach conclusions regarding 
conveyance.  Instead, the Delta Vision document calls for an approach “recognizing the 
interdependence of all elements of a sustainable Delta vision and making decisions about 
conveyance and storage within that larger perspective.”  Delta Vision at 13.  Unfortunately, the 
BDCP document has turned the sound approach of the Delta Vision document on its head, reaching 
a conclusion regarding the one issue for which the Task Force has most clearly recommended a 
cautious, comprehensive approach, and failing to reach conclusions regarding many other issues on 
which strong conclusions are clearly justified.  The common thread among these decisions is an 
excessive focus on water supply issues, at the expense of other considerations.   
 
The Delta Vision document is also far more direct in discussing the need for reductions in 
diversions, as well as the need for water in California to be managed “with significantly higher 
efficiency.”  Delta Vision at 2.  This conclusion is supported by the CALFED Science Program, 
which recently stated that “opportunities for increasing supply to satisfy growing demand are 
becoming limited, and environmental problems are creating a growing need to reallocate water to 
the ecosystem. As California’s population grows, increasing urban water needs will have to be met 
mainly by improving water management instead of by developing new supplies within the 
Sacramento-San Joaquin system.” CALFED Science Program, State of the Science for the Bay-
Delta System: Draft Summary for Policymakers and the Public at 9 (November 2007.)  A reduction 
in diversions has also been mandated by the December 14 federal district court ruling regarding the 
protection of Delta smelt.  The Points of Agreement should recognize this pressing need, which the 
Delta Vision document addresses more directly.   
 
We recommend that the approach of the BDCP be modified to reflect the recommendations and 
approach of the Delta Vision Task Force.  
 
III. LACK OF CONSIDERATION OF THE FAILURE OF THE ENVIRONMENTAL 

WATER ACCOUNT 
 
The primary focus of this document appears to be to provide regulatory assurances for the CVP and 
SWP Delta facilities.  Unfortunately, the Points of Agreement and the previous planning agreement 
do not clearly call for the analysis of the dramatic and fundamental failure of the previous 
assurances mechanism – the Environmental Water Account. We have described these failures in 
some detail.   See Letter from Katherine Poole and Barry Nelson to Sammie Cervantes re the draft 
supplemental EIS/EIR for extending the EWA (Dec. 10, 2007) (attached).  Indeed, the EWA has 
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contributed to the collapse of the Bay-Delta ecosystem and its fisheries.  Clearly, this is a highly 
questionable tool for inclusion in a conservation plan for the Bay-Delta.  It appears, however, based 
on the current proposal to extend the EWA, that state and federal agencies are attempting to extend 
temporarily this failed strategy until it can be made permanent by the BDCP.  The BDCP can only 
avoid a full and fundamental evaluation of the EWA if this tool is permanently abandoned.  The 
recovery of the Delta and listed species will require far more effective tools, including clear regulatory 
requirements and robust adaptive management measures that are not dependant on annual purchases and 
public funding, or on self-defeating increases in Delta pumping.    
 
IV. ELIMINATION OF 8,500 AS AN INTERIM PROJECT 
 
We are pleased that BDCP has responded to one of the recommendations in our previous letter – 
specifically by eliminating as an interim action the proposal to increase to 8,500 cfs the pumping 
limit for the SWP Delta pumps.  Unfortunately however, other than this decision, the Points of 
Agreement document has not addressed the many fundamental concerns raised in that letter.    
 
V. CONCLUSION 
 
As you know, NRDC has reluctantly chosen not to participate in the BDCP process.  We made this 
decision after raising concerns that the BDCP Planning Agreement failed to ensure that the final 
plan would conserve and recover affected listed species, while guaranteeing assurances to regulated 
entities “that neither the USFWS nor NMFS will require the commitment of additional land, water, 
or financial compensation or additional restrictions on the use of land, water, or other natural 
resources beyond the level otherwise agreed upon for Covered Species, without the consent of the 
affected Potential Regulated Entities.”  Planning Agreement, pp. 10-11.  Our concerns have not 
been addressed.  Indeed, the recently-issued Points of Agreement heightens our previous concerns 
regarding this effort, which is not yet a credible “conservation plan.”   
 
We urge you to reconsider this approach, make the BDCP consistent with the Delta Vision process 
and refocus it on conservation as its first priority.  Thank you in advance for considering our 
comments.   
 
Sincerely, 

 
 
 

Barry Nelson      Katherine Poole 
Senior Policy Analyst     Senior Attorney 
 
Cc: Senator Dianne Feinstein 

Senator Barbara Boxer 
Congresswoman Grace Napolitano 
Congressman George Miller 
Senate President pro tem Don Perata 

 Senator Mike Machado 
 Assemblywoman Lois Wolk 
 Assemblyman Jared Huffman 

Lester Snow, DWR 
 John Davis, BOR 
 Steve Thompson, FWS 
 Maria Rea, NMFS 
 John McCamman, DFG 
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December 10, 2007 
 
Ms. Sammie Cervantes 
Bureau of Reclamation 
2800 Cottage Way, MP-140 
Sacramento, CA  95825 
scervantes@mp.usbr.gov 
 
VIA ELECTRONIC AND U.S. MAIL 
 
Re: Comments on the Draft Supplemental EIS/EIR for Extending the Environmental Water 
Account and OCAP Consultations 
 
Dear Ms. Cervantes: 
 
We are writing on behalf of the Natural Resources Defense Council ("NRDC") and its more than 
120,000 members in California with regard to the draft supplemental EIS/EIR (“DSEIS/EIR”) 
for the Environmental Water Account (“EWA”).  The DSEIS/EIR proposes to extend the 
existing EWA program, which is currently set to expire at the end of 2007, for another four 
years, through 2011.  The U.S. Bureau of Reclamation and the California Department of Water 
Resources, the co-lead agencies for the DSEIS/EIR, propose to take this action without providing 
any analysis of how the EWA has functioned since its inception in 2001 or whether the EWA has 
succeeded in achieving its stated fish protection purposes.  In fact, the EWA has not functioned 
as envisioned and, by placing artificial restraints on the amount of water ostensibly available for 
fish protection, has contributed to the decline of imperiled fish in the Delta, most of which are in 
worse condition today than they were in 2001.  For these reasons, we urge the agencies to 
discontinue the failed experiment of the EWA, and to devote the taxpayer resources currently 
dedicated to the EWA to actions that could provide a real benefit to imperiled fish.  
 
In previous biological opinions on the joint operations of the Central Valley Project and State 
Water Project (i.e., the “Operating Criteria and Plan” or “OCAP”), the agencies have considered 
the EWA a central feature to mitigate the harmful impacts of the projects on listed fish.  The 
Bureau has reinitiated consultation on those OCAP biological opinions, and those reconsultations 
are ongoing.  Apparently, the agencies have not yet defined the “project” for this reconsultation 
and it is unclear whether the agencies are contemplating including the EWA in the new project 
description.  Because the EWA has failed to function as a fish protective measure and should not 
be considered an effective mitigation or conservation tool in the new biological opinions, we 
seek consideration of these comments in those ongoing consultations as well.  Likewise, we 
request that this information be incorporated, by DWR and DFG, into efforts to comply with the 
requirements of CESA.      
 
I. THE EWA HAS NOT FUNCTIONED AS ENVISIONED 
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There is no doubt that in past years the water promised for fish protection through both the 
Environmental Water Account and the CVPIA (b)(2) account has been significantly less than 
what was promised in the CALFED ROD.  Finding the Water: New Water Supply Opportunities 
to Revive the San Francisco Bay-Delta, Environmental Defense, 2005 (appended as Exhibit 1).  
From 2001-2004, the EWA provided only 29% on average of the expected 195,000 acre-feet of 
operational assets.  Id. at 12-13.  Collectively, the EWA and b(2) have contributed as much as 
500,000 acre-feet less water per year towards fish protection and restoration than anticipated in 
the CALFED ROD.  These shortfalls have occurred while exports from the Delta have reached 
record high levels and the ecosystem has continued spiraling downward.  Clearly, the EWA 
experiment has not performed as planned.     
 
The failure of the EWA to function as envisioned is epitomized in the failure of the agencies to 
invoke Tier 3 this year – the intended backstop for any shortfall in EWA assets.  EWA Tier 3 
was supposed to ensure that if EWA was underfunded or failed to perform as anticipated (both of 
which have happened), sufficient water would be provided to ensure no jeopardy to listed fish.  
As explained in the Tier 3 Protocol, a copy of which is appended hereto as Exhibit 2: 
 

As part of the MSCS Conservation Agreement and the FWS and NMFS biological 
opinions, the CALFED agencies have provided a commitment, subject to specified 
conditions and legal requirements, that for the first four years of Stage 1, there will be no 
reductions, beyond existing regulatory levels, in CVP or SWP Delta exports resulting 
from measures to protect fish under FESA and CESA.  This commitment is based on the 
availability of three tiers of assets: 
… 
Tier 3 is based upon the commitment and ability of the CALFED Agencies to make 
additional water available should it be needed.   
… 
Tier 3 is a fail-safe device, intended to be used only when Tier 1 and Tier 2 are 
insufficient to avoid jeopardy to the continued existence of an endangered or threatened 
species. 
… 
The State and Federal Projects will be responsible for making preparations for the 
activation of Tier 3.   

 
(Emphasis added).  This language makes clear that the assurances provided under CALFED, and 
the ESA and CESA compliance of the EWA, were dependent upon the existence and availability 
of these Tier 3 assets. 
 
Unfortunately, when the time came to call upon this Tier 3 “fail-safe”, the agencies failed to 
trigger it, ensuring that listed species rather than water users would suffer the consequences of 
the failure of the EWA to live up to its stated purpose.  There can be no question that Tier 1 and 
Tier 2 have been and are insufficient to avoid jeopardy to the threatened delta smelt.  A federal 
court held in May of this year that the “delta smelt is indisputably in jeopardy as to its survival 
and recovery.”  NRDC v. Kempthorne, Order on Summary Judgment at 119 (May 25, 2007).  
This finding echoes the findings of several expert fisheries biologists, including staff of many 
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state and federal agencies.  See, e.g., DSWG Briefing Statement (May 15, 2007) (“the species 
has become critically imperiled and an emergency response is warranted”) (attached hereto as 
Exhibit 3); Statement Presented by Ryan Broddrick, Director, CDFG, to House Subcommittee on 
Water and Power (July 2, 2007) (“it is DFG’s position that actions must be taken to protect as 
many individual smelt as can be through manipulation of the water projects.  Each reproducing 
organism is important to the survival of the species.”) (appended hereto as Exhibit 4).  Despite 
these findings and the continued take of large numbers of delta smelt at the Project pumps this 
past summer, see delta smelt May, June and July take tables (appended hereto as Exhibit 5), the 
Project agencies obstinately refused to invoke Tier 3.   
 
Inexplicably, the DSEIS/EIR makes no mention of this breakdown of the EWA’s “fail-safe”, nor 
does it describe or analyze the historical shortfalls of the EWA or the program’s failure to 
function as envisioned.  These shortcomings are far more relevant to the foreseeable impacts of 
extending the program than any of the purely hypothetical modeled impacts contained in the 
DSEIS/EIR.  The DSEIS/EIR must be revised to address these issues.  Further, these historical 
realities belie the statement in DSEIS/EIR that “[i]f pumping would be likely to put at risk the 
continued existence of a species listed as endangered or threatened under the Endangered 
Species Act (ESA), the Project Agencies would curtail pumping even if purchases already 
totaled 600,000 acre-feet and all assets were used.”  DSEIS/EIR at ES-5.  This is precisely the 
situation that presented itself to the Project Agencies this summer, and the agencies failed to 
curtail pumping once EWA assets were depleted even though continued pumping threatened the 
continued existence of the delta smelt.   
 
Moreover, the DSEIS/EIR seeks to utilize the ESA/CESA process for coverage of the EWA 
initially established in the CALFED ROD, without addressing any of these fundamental failures 
of the process to operate as envisioned and which were essential to the CALFED analysis.  See 
generally DSEIS/EIR Appendix C.1  For example, Tier 3 no longer exists as a viable “fail-safe 
device.”  Yet, the CALFED assurances were explicitly “based on the availability of three tiers of 
assets.”  Tier 3 Protocol.  The DSEIS/EIR makes passing reference to this change, obliquely 
noting that “[b]ased on current circumstances, these three tiers are no longer an accurate way to 
describe EWA assets.”  DSEIS/EIR at 2-4.  But the document fails to acknowledge the 
implications of omitting this critical “fail-safe device” or to describe the replacement structure of 
the EWA going forward.   
 
In short, the DSEIS/EIR fails to adequately describe the project to decisionmakers and the public 
or to disclose the environmental impacts associated with the policy choice of extending the 
EWA.  The document should be revised to correct these shortcomings.  We believe that an 
accurate description and assessment of the EWA will demonstrate that the program should not be 
extended.   
 

                                                 
1 The DSEIS/EIR also fails entirely to discuss the state court decision finding that DWR lacks the necessary CESA 
coverage for operation of the SWP, which also likely impacts the CESA analysis in Appendix C.  It is unclear, for 
example, how EWA assets pumped through the SWP facilities at Clifton Court forebay and Banks pumping plant 
have CESA take authority when the court found that the SWP lacked any take authority for its pumping operations.  
The DSEIS/EIR must be revised to address this issue. 
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II. THE EWA HAS LIMITED, RATHER THAN EXPANDED, THE AMOUNT OF 
WATER AVAILABLE FOR IMPERILED FISH        

Since shortly after the first EWA ROD was signed in 2004, the program has been used as an 
excuse by the agencies to deny needed water to imperiled fish rather than to help protect and 
recover imperiled fish.  For example, in February 2005, when delta smelt populations were at 
then-record low levels, fishery biologists recommended that exports be curtailed to reduce 
entrainment.  However, because EWA supplies were scarce, project managers did not curtail 
exports as much or as long as was requested.  Compare “Data Assessment Team” call notes 
(Feb. 1, 2005) (recommending combined exports be reduced to 1500 cfs for one week) 
(appended hereto as Exhibit 6, without attachments) with CVO smelt report (February 2005) 
(showing much higher combined export levels) (appended as Exhibit 7).  Hundreds of delta 
smelt were taken at the pumps as a result.  Id.  The lawful and proper course of action would 
have been for the agencies to fully implement the recommended action, and then use non-EWA 
project water to meet fish needs later in the year if EWA supplies ran short.  Instead, the program 
has been implemented to turn this requirement on its head, and to short fish without any 
consideration given to imposing uncompensated reductions on project contractors and other 
water users.   

Unfortunately, the agencies have continued this pattern of using limited EWA assets to deny 
needed fish protection actions.  In 2006, as the delta smelt continued its unparalleled decline in 
abundance, the Delta Smelt Working Group (“DSWG”) evaluated a range of protective actions 
that could be taken to lessen the impacts of water project operations.  One action that was 
evaluated was to address fall (September-December) Delta salinity levels by making releases 
from upstream reservoirs to increase Delta outflows.   The discussions and analyses of this 
proposed action are reported in DSWG notes for July 10 (see also the notes from August 21, and 
Sept 26 (appended hereto as Exhibits 8).  The DSWG determined that the fall action had a high 
likelihood of being successfully implemented and that the scientific basis for the action was 
supported by statistically significant correlations.   

Ultimately, the fall action was not taken because it was determined that “the amounts of water 
needed to demonstrably improve fall habitat quantity/quality [were] unavailable”.  Based on 
analyses provided by DWR, the amount of water necessary for maintaining net Delta outflows at 
7000 cfs for the September-December period would range from only 170-433 TAF.  DSWG 
notes (Aug. 21, 2006).  As a result of not taking this action, Delta outflows steadily declined, 
falling below 6000 cfs in October, and salinity levels shifted upstream of 80 km, the critical 
threshold identified by the DSWG for delta smelt habitat quality and subsequent abundance.  
Delta smelt abundance plummeted to a new record low the following year, indicating that the 
fisheries agencies were not sufficiently addressing adverse habitat conditions in the Delta and 
other stressors to ensure the delta smelt’s survival and recovery.  

Perceived unavailability of water assets was also the reason behind the DSWG rejecting a 
protective action in winter 2006 intended to set net flows in Old and Middle Rivers to zero cfs to 
better protect pre-spawning adults.   Low San Joaquin River inflows and negative flows on Old 
and Middle Rivers, concurrent with high export rates, are likely creating hydrodynamic 
conditions that draw greater numbers of fish to the pumps and correspond to significantly higher 
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salvage rates.  Protection of these biologically valuable spawning adult fish is essential for 
recovery and sustainability of this at-risk species.  Despite the expected benefit of taking this 
action, it was rejected because “DWR staff have derived estimates of the water costs of the 
potential actions in the Resources Agency POD Action Matrix and found that the proposed 
winter action could consume all available environmental water, leaving no assets for spring 
actions for larvae or juveniles.”  DSWG notes (Dec. 11, 2006) (appended as Exhibit 9); see also 
DSWG notes (Oct. 10, 2006) (“The Working Group notes that some of the weaknesses of the 
DFG plan included the potential to exhaust all EWA and B2 assets in winter, leaving nothing in 
reserve for spring actions”) (appended as Exhibit 10).    

More recently, NMFS’ biologists testified against taking actions to protect delta smelt based on a 
similar misperception that the total amount of water available to protect imperiled salmonids was 
limited to a pot of “environmental water” defined by EWA and b(2) assets, and that water used 
to protect smelt would necessarily deplete the amount of water available to protect salmon.  See 
Declaration of Bruce Oppenheim in NRDC v. Kempthorne ((June 15, 2007) (appended as Exhibit 
11).  For example, Mr. Oppenheim explained that “the use of environmental water after VAMP 
on the San Joaquin River may have consequences later in the year on the Sacramento River.”  Id. 
at 3.  This statement is only true if there is a limited pot of “environmental water” available to 
meet all fisheries needs – a position that is contrary to numerous requirements of state and 
federal law. 
 
All of these decisions are based on the incorrect assumption that the amount of water available to 
protect listed fish species is limited to the assets of the EWA, CVPIA b(2), and other sources of 
water “dedicated” to the environment.  The Bureau has perpetuated this fallacy, asserting that it 
must meet the needs of CVP contractors before meeting the needs of listed fish species.  See 
Declaration of Ronald Milligan in NRDC v. Kempthorne (June 21, 2007) (“Reclamation operates 
New Melones to meet … project needs of the East Side Division CVP contractors” which leaves 
“no additional water available for out of basin releases from New Melones Reservoir” even if 
needed to prevent jeopardy to listed delta smelt) (appended as Exhibit 12); see also see also 
Transcript of Hearing re Interim Remedies Day 7, NRDC v. Kempthorne, Testimony of Ronald 
Milligan at 1553-54 (Aug. 31, 2007) (explaining that the WOMT rejected some 
recommendations of the DSWG because of concerns regarding “the ability for the EWA to 
function in a manner that it could, in essence, pay back the projects for curtailments without 
impacting operations in the long term sense or allocations to contractors”) (appended as Exhibit 
13).  Similarly, DWR has asserted that it has no additional water available for fish protection, 
while simultaneously making hundreds of thousands of acre-feet of surplus “Article 21” and 
“turnback pool” water available to water users and contractors.     
 
This presumed EWA limitation on the amount of water available to protect fish is simply not 
correct.  Numerous courts have made it abundantly clear that the Bureau and DWR must provide 
sufficient water to protect and recover listed fish species, whether it exceeds the amount of the 
water the agencies may have earmarked for that purpose or not.  See, e.g., NRDC v. Kempthorne, 
Order on Summary Judgment at 61 (May 25, 2007) (“The EWA is simply a means by which the 
SWP and CVP can obtain water by purchasing it from willing sellers.  …If money is unavailable 
to fund the EWA, Defendants are nonetheless required to prevent smelt take from exceeding 
permissible take limits.  … [I]f all else fails, [additional] assets may be brought to bear, which 
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include ‘additional purchased or operational assets, funding to secure additional assets if needed, 
or project water if funding or assets are unavailable.’”) (emphasis in original).   
 
The agencies have turned the EWA on its head and, instead of using it to supplement the 
resources needed and required for fish protection, have used it as an excuse to short the 
environment and avoid committing those mandatory resources.  Unless the agencies make very 
clear that limited EWA assets cannot be used as a reason not to take an action that would help 
protect or restore imperiled fish, it should be discontinued.    
 
III. THE ANALYSIS FAILS TO DEMONSTRATE THAT THE EWA HELPS 
PROTECT AT-RISK FISH SPECIES AND CONTRIBUTE TO THEIR RECOVERY 
 
In addition to the problems discussed above, the DSEIS/EIR fails to provide adequate support for 
its conclusion that extending the EWA would benefit fish protection and restoration.   
 
First, the document recognizes in several places that a pumping “window” during which EWA 
assets may be pumped out of the Delta without increasing adverse impacts to listed fish no 
longer exists.  The document explains that “[t]he EWA protects fish at the pumps by reducing 
pumping when it would help at-risk fish species, then transferring EWA assets across the Delta 
at other times to repay CVP and SWP users for water lost during pump reductions.”  DSEIS/EIR 
at 2-15.  The DSEIS/EIR asserts that EWA assets should be used to reduce export pumping to 
protect fish from the months of December through July.  DSEIS/EIR at 2-10 to 2-11.  This 
proposal allows exports to increase to allow delivery of EWA water during the months of August 
through November.  But several imperiled species are vulnerable to take at the pumps during this 
late summer/fall period.  See id. at 2-13, 4-15.  Moreover, the document notes that the alarming 
and continuing decline in four pelagic organisms in the Delta have corresponded to a period of 
“increased exports during June through December.”  DSEIS/EIR at 4-11.  In addition, recent 
studies have indicated that decreased Delta inflows in late fall and winter may result in 
reductions in fall habitat quality and eastward movement of X2, which may result in adverse 
impacts to fish.  DSEIS/EIR at 4-13. Thus, it is unclear when a safe pumping window exists for 
EWA to increase Delta exports.  Instead, it is likely that an extended EWA would simply help 
sustain the current record high levels of exports pumped out of the Delta – export levels that 
have corresponded to many of the declining fish populations in the Delta.  See, e.g., id. at B-3 to 
B-4 (Banks pumping would increase in July, August, and September to convey EWA assets).   
 
Second, the DSEIS/EIR assumes with no support that “[w]hile the fish actions in … revised 
biological opinions [that are currently being developed for project operations] are unknown, they 
would likely be less than with the EWA program.”  DSEIS/EIR at ES-4.  This statement reflects 
a fundamental misunderstanding of the nature of ESA and CESA requirements, which mandate 
that project operations cause no jeopardy to the existence or recovery of listed species, cause no 
adverse modification of critical habitat for survival or recovery  of listed species, and that the 
impacts of project take be minimized and fully mitigated.  In addition, Section 7 also imposes an 
affirmative obligation on federal agencies to “utilize their authorities in furtherance of the 
purposes of this chapter by carrying out programs for the conservation of endangered species and 
threatened species listed” under the Act.  16 U.S.C. § 1536(a)(1).  A program of “conservation” 
is one that brings the species to the point of recovery and delisting.  Id. § 1532(3).  In short, the 
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project agencies are obligated to protect, recover and conserve listed species, whether or not the 
EWA is in place.         
 
Third, the DSEIS/EIR explicitly bases its analysis of fish actions on the invalidated, reinitiated, 
and discredited OCAP biological opinions, claiming that it “would be speculative to assume that 
the fish actions in the BO will be the same as those described by Judge Wanger because the BO 
will be based on a comprehensive review of all available information and science.”  DSEIS/EIR 
at 1-6.  In reality, Judge Wanger’s decision is based on a more comprehensive and current review 
of the science regarding the delta smelt than the invalidated BO, which failed even to 
acknowledge the precipitous decline of the delta smelt in recent years.  In addition, the OCAP 
BO on listed salmonids has been discredited by more than three independent science reviews, 
including a CALFED review panel, which concluded that the BO was not based on the best 
available science.  The DSEIS/EIR’s reliance on the fish actions encompassed in these 
discredited BOs for the basis of its analysis lacks a reasonable basis.   
 
Fourth, the Bureau has reinitiated consultation with the U.S. Fish and Wildlife Service and the 
National Marine Fisheries Service on the OCAP.  That consultation is ongoing.  Until the Bureau 
meets the requirements of ESA §7 and, among other things, obtains a valid biological opinion at 
the conclusion of consultation, the ESA § 7(d) prohibition on making any irreversible and 
irretrievable commitment of resources applies to the Bureau’s actions.  Regional Director Kirk 
Rodgers has correctly recognized that reauthorization of the EWA during the pendency of the 
OCAP consultations would be a violation of §7(d), and has (twice) sworn to a federal court that 
such authorization would not occur before completion of the new BOs.  See Declaration of Kirk 
Rodgers (Oct. 18, 2006), Declaration of Kirk Rodgers (July 9, 2007) (appended hereto as Exhibit 
14).  Reauthorization of the EWA as proposed in the DSEIS/EIR runs afoul of the 7(d) 
prohibition and contradicts Mr. Rodgers sworn statements in the pending OCAP lawsuits.   
 
Finally, the DSEIS/EIR concludes that continuation of the EWA “would have a less than 
significant impact on X2 location during June through December.”  DSEIS/EIR at ES-9.  
However, as the document recognizes, emerging science indicates that moving X2 westward of 
its recent historic location in the fall could have a significant beneficial impact on listed species 
and their habitat.  By reducing outflow in the fall, EWA could have a significantly detrimental 
impact on the ability of agencies to meet this new threshold.   
 
IV. THE ANALYSIS FAILS TO EVALUATE THE EWA’S FAILURE TO ASSIST IN 
ECOSYTEM RESTORATION BEYOND ESA/CESA COMPLIANCE  
 
To date, as discussed above, the EWA has primarily, even exclusively, been operated to limit 
protective ESA/CESA actions.  However, the failure of the EWA extends even farther.  The 
EWA was intended to “provide water for the protection and recovery of fish.”  CALFED 
Programmatic ROD at 54.  Note that these benefits are not restricted to listed species.  The ROD 
also states that the EWA will “acquire water for ecosystem and species recovery needs.”  
CALFED ROD NCCP Determination at 21.  Thus, the EWA was intended as a tool to provide 
restoration benefits beyond the requirements of ESA/CESA for listed species.   These benefits 
were an important part of the Ecosystem Restoration Program and were the justification for 
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public funding for the EWA.  The document does not analyze the failure of the EWA to provide 
these anticipated benefits. 
 
Indeed, far from facilitating improved ecosystem health, by limiting ESA/CESA actions and by 
increasing diversions during the August to November period, the EWA has damaged ecosystem 
health.  This failure is indicated by the fact that non-listed species, such as threadfin shad, are 
showing the same decline affecting listed species such as the delta smelt and that the Pelagic 
Organism Decline process has identified “water project operations” as a potential cause of the 
decline of Delta fishes. See Interagency Ecological Program 2006-2007 Work Plan to Evaluate 
the Decline of Pelagic Species in the Upper San Francisco Estuary (January 12, 2007) at 4 
(appended hereto as Exhibit 15).   The document does include one, inadequate mention of these 
impacts, by concluding that “(t)he entrainment indices for threadfin shad and American shad 
would be increase.” DEIS/EIR at 4-36.   Clearly, the EWA has undermined, rather than 
facilitated, the CALFED ecosystem restoration goal.   

 
The document must be revised to fully and adequately evaluate the failure of the EWA to 
contribute to fisheries and ecosystem restoration beyond the requirements of ESA/CESA.   
 
V. THE ANALYSIS FAILS TO EVALUATE THE EWA’S FUTURE USEFULNESS 
TO FACILITATE “REAL TIME” MANAGEMENT  
 
The EWA was also intended to provide “real time diversion management” of Delta flows and the 
CVP and SWP Delta pumps.  CALFED ROD NCCP Determination at 29.   Such real time 
management assumes that the EWA has enough flexibility to modify Delta flows and the 
management of the projects beyond the relatively fixed prescriptive requirements of ESA/CESA 
compliance.  The document fails to analyze the extent to which the EWA will provide such 
flexibility to achieve additional ecosystem or protective measures.  Unless the management 
priorities or assets of the EWA are changed dramatically (a change that this document does not 
anticipate) it appears unlikely that the EWA will have much, if any, flexibility to provide 
additional protective measures.  To the contrary, to the extent that the EWA provides real time 
management, this flexibility is designed to increase pumping, potentially causing additional 
impacts to the ecosystem, and designed solely to provide additional water supplies for South of 
Delta CVP and SWP contractors.     
 
VI. THE FAILURE TO ANALYZE PAST PERFORMACE UNDERMINES A 
FUNDAMENTAL PURPOSE OF THE EWA -- TO FAILITATE ADAPTIVE 
MANAGEMENT    
 
The CALFED ROD was designed with science-based adaptive management as a “central 
feature.” CALFED Programmatic ROD at 4.  This document repeats this assertion that 
“(a)daptive management is a key component of the EWA,” and that “(a)daptive management 
provides a process to change fish actions or asset acquisitions.”  DSEIS/EIR  at page 2-24.  The 
careful evaluation of the past performance of management tools is the defining feature of 
adaptive management, in order to allow improved, adaptive future management.  Indeed, the 
ROD explicitly commits CALFED agencies to “assess the success of EWA operations.”  
CALFED ROD EWA Operating Principles Agreement at 4.  Without such analysis, agencies 
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cannot “adapt” the management of the program in a manner that builds on past successes and 
responds to failures.  The analysis of past performance of the EWA as an adaptive management 
tool is critical to the central purpose of this document – extending the EWA into the future.  Such 
analysis is also important to agencies, such as the Delta Vision Task Force, the Bay-Delta 
Conservation Plan process, the Department of Fish and Game, NOAA Fisheries and the Fish and 
Wildlife Service, which may consider the merits of incorporating the EWA into future 
management for the Delta.  Finally, such analysis is essential to the legislature and the 
Administration as they consider the justification for public funding for the EWA.  An analysis of 
the past performance of the EWA will reveal that there is no justification for such continued 
public funding.  As discussed above, the document fails to analyze past performance, a failure 
that cuts to the core of the purpose of the EWA as an adaptive management tool.  The document 
must be revised to fully and accurately analyze the effectiveness of the EWA as an adaptive 
management tool.   
 
VII. THE DOCUMENT FAILS TO DESCRIBE ACCURATELY THE PROJECT 
PURPOSE    
 
As discussed above, the document does not adequately analyze the EWA’s failure to engage in 
real time management and adaptive management, to ensure ESA/CESA compliance and to 
contribute to broader ecosystem restoration.  The document also does not include any meaningful 
provisions to address these failures.  The document, however, largely maintains the old, 
inaccurate description of the purpose of the EWA.  DSEIS/EIR at page 2-3.  Thus, the document 
fails to adequately describe the purpose of the project.   At the moment, the actual purpose of the 
EWA appears to be to limit protective actions under ESA and CESA, and to provide additional 
water supplies to south of Delta water contractors.   The document should be revised to include 
an accurate description of the project.   
  
VIII. CONCLUSION 
 
In light of these many shortcomings in the operation of the EWA and the analysis of the 
DSEIS/EIR, we urge you to reject the proposal to extend the program beyond the end of 2007.  
In the alternative, we urge you to withdraw this document and issue a new, adequate draft that 
addresses the concerns outlined above.   
 
Sincerely, 
 

 
 
 

Katherine S. Poole    Barry Nelson 
Senior Attorney    Senior Policy Analyst 
 
Cc: Cay Goude, USFWS 
 Maria Rea, NMFS 
 John McCammon, DFG 
 Lester Snow, DWR 
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September 6, 2007 
 
TO: Michael Healey, Lead Scientist 
CALFED Bay-Delta Program 

FROM: Jeffrey Mount, Chair   
CALFED Independent Science Board 
 
RE: Sea Level Rise and Delta Planning 
 
In July of this year, you asked that the Independent Science Board (ISB) examine the 
array of sea level rise projections available in published reports and, based on current 
scientific understanding, advise the Science Program about which projections are 
most appropriate for incorporating into on-going planning for the Delta.  The ISB 
discussed this issue at their August, 2007 meeting and have developed 
recommendations detailed in this memo. It is important to note that this is not an 
assessment of the state of sea level rise science, but is intended to highlight the large 
uncertainty in sea level rise projections and recommend ways to incorporate this 
uncertainty into planning. 
 
Background 
 
Sea level plays a dominant role in the San Francisco Bay-Delta.  Water surface 
elevations and associated fluctuations due to tides, meteorological conditions and 
freshwater inflows drive Bay-Delta hydrodynamics. Hydrodynamics, in turn, dictate 
the location and nature of physical habitat, the quantity and quality of water available 
for export, and the design of the flood control/water supply infrastructure.  Change in 
sea level has the potential to substantially alter Bay-Delta conditions and to constrain 
future management options.  
 
Global sea level rise is a well-documented phenomenon, both in the paleoclimatic 
record as well as the historical record.  Tidal gage records indicate that sea level 
during the 20th century has risen an average of 2mm/yr (.08 in) during a period of 
0.7oC warming.  Recent studies suggest that since 1990, global sea level has been 
rising at a rate of approximately 3.5 mm/yr (.14 in/yr)1.  The cause of sea level rise 
stems from two processes: 1) thermal expansion of sea water as the surface layer 
warms, and 2) increase in mass of sea water associated with melting of land-based 
glaciers, snowfields and ice sheets. 
 
Recent research supported by the California Energy Commission2 (CEC) and 
continued under the CALFED-sponsored CaSCADE program, shows that sea level 

                                                   
1 Church, J.A and N.J. White 2006 A 20th Century Acceleration in Global Sea-Level Rise Geophysical 
Research Letters, v. 33, article no. L01602 
2 Cayan, D. et al. 2006 Projecting Future Sea Level California Climate change Center White Paper 
CEC-500-2005-202-SF  Accessed at http://www.climatechange.ca.gov/research/climate/projecting.html  
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rise will impact the Delta principally by increasing the frequency, duration and 
magnitude of water level extremes. These extreme events occur at various 
periodicities and are associated with high astronomical tides and Pacific climate 
disturbances, such as El Niño.  The CEC study showed that under moderate climate 
warming and a sea level rise of 3 mm/year (12 in./century), extreme high water 
events in the Delta--those that exceed 99.99% of historical high water levels and 
severely impact levees--increases from exceptionally rare today to an average of 
around 600 hours/year by 2100.  This work also showed that roughly 100 of these 
hours would coincide with very high runoff conditions, further amplifying the 
impacts of sea level rise. In sum, even under modest sea level rise and climate 
warming projections, extreme high water levels that are considered rare today will 
likely be very common by the end of this century.  
 
Sea Level Rise Projections 
 
Early in 2007, the Intergovernmental Panel on Climate Change (IPCC) released its 
latest assessment of the scientific basis for projections of future climate conditions, 
including global average sea level rise3.   As noted in the press, in comparison with 
the IPCC’s 2001 assessment, the latest sea level rise projections appear to have 
narrowed the range of potential sea level rise and lowered the magnitude of projected 
sea level rise.  This was viewed by some outside of the IPCC as indication that: 1) 
uncertainty regarding sea level rise had decreased and 2) the problem of sea level rise 
itself appeared to be less than originally stated.  However, both the methods used to 
derive the IPCC 2007 sea level projections, along with extensive new published 
research in 2007 suggest that this more optimistic view of future sea level rise may be 
unwarranted.   
 
The IPCC projections are based on physical models that attempt to account for 
thermal expansion of the oceans and storage changes in land-based glaciers and ice 
fields.  These models, by necessity, simplify the complex processes of ocean 
circulation and ice melting.  The IPCC midrange projection for sea level rise this 
century is 20-43 cm (8-17 inches), with a full range of variability of 18-59 cm (7-23 
inches).  The range of variability reflects model differences and uncertainties as well 
as differences in greenhouse gas emission scenarios.  The IPCC model effort is 
consensus-based, reflecting the agreement of numerous international scientists.   
 
During the past year, there have been major advances in the science of sea level rise. 
Paradoxically, these advances have increased the uncertainty of projections in sea 
level rise, at least temporarily. These advances have also led to strong criticism of the 
approach that the IPCC used in establishing its projections4.  One criticism is that the 
models used to project sea level rise tend to under-predict historical sea level rises, 
most notably failing to capture recent increases.  Indeed, models that use empirical 
historical relationships between global temperatures and sea level rise perform better 

                                                   
3 IPCC 2007 Climate Change 2007: The Physical Basis—Summary for Policymakers Accessed at 
http://www.ipcc.ch/SPM2feb07.pdf 
4 summary in Kerr 2007 Science NOW  Accessed at 
http://Sciencenow.sciencemag.org/cgi/content/full/2007/215/2 
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than the IPCC 2007 models5.  When applied to the range of emission scenarios used 
by IPCC 2007, empirical models project a mid-range rise this century of 70-100 cm 
(28-39 in.) with a full range of variability of 50-140 cm (20-55 in.), substantially 
higher than IPCC 2007 projections.   However, foremost among the criticisms is the 
failure of the IPCC to include dynamical instability of ice sheets on Greenland and 
Antarctica in their projections for sea level rise.   
 
Melting of the ice sheets of Greenland and Antarctica has the potential to raise sea 
level 70 m.  For most of the 20th century, the ice sheets have remained relatively 
stable, with melting contributing a minor fraction to sea level rise.  However, during 
the past year numerous studies have demonstrated that the mass balance (input from 
snowfall versus losses due to melting or detachment) of these ice sheets is shifting 
toward more rapid loss, most likely in response to warming of the atmosphere and 
oceans6.  The recent rate of mass loss in these ice sheets exceeds current physical 
model predictions.  As many authors have pointed out, increased rates of ice sheet 
flow involving meltwater lubrication of the ice sheet bed or the removal of buttressing 
ice shelves, may be accelerating the rate of ice loss on Antarctica and Greenland. The 
IPCC 2007 report explicitly chose not to incorporate the uncertainty associated with 
this process into their sea level projections.  Recent publications that have examined 
this issue suggest that, under business as usual emissions scenarios, dynamical 
instability of ice sheets may add as much as 1 m (39.4 in) to sea level rise by 21007. 
 
Recommendations 
 
The ability of current physical models to project sea level rise are limited.  This stems 
in part from our poor understanding of and current inability to model the response of 
Greenland and Antarctic ice sheets to atmospheric and oceanic warming.   Given the 
costs associated with levee failure in the Delta, the ISB feels it would be a mistake 
for the various planning processes now underway (BDCP, Delta Vision, DRMS) to 
base their planning on the conservative 2007 IPCC estimates of sea level rise.  
Although there is some disagreement about mechanisms of ice sheet disintegration, 
current advances in understanding coupled with new physical measurements all point 
toward the same conclusion: dynamical instability of ice sheets will likely contribute 
significantly to future sea level rise, with the potential for very rapid increases of up 
to a meter (39.4 in.) by 2100 from ice sheets alone.  For this reason, the range of sea 
level projections based on greenhouse gas emission scenarios contained in the IPCC 
2007 report should be viewed, at best, as minima for planning purposes.   
 
The board recommends that planning efforts use three approaches to incorporate sea 
level rise uncertainty.   First, given the inability of current physical models to 
accurately simulate historic and future sea level rise, until future model refinements 

                                                   
5 Rahmstorf, S 2007 A Semi-Empirical Approach to Projecting Sea-Level Rise Science v. 315, pp. 368-
370. 
6 Shepherd, A. and D. Wingham 2007 Recent Sea-Level Contributions of the Antarctic and Greenland 
Ice Sheets Science, v. 315, pp. 1529-1532. 
7 Hansen J et al 2007 Dangerous human-made interference with climate: a GISS modelE study 
Atmospheric Chemistry and Physics, v. 7, pp.2287-2312. 
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are available, it is prudent to use existing empirically-based models for short to 
medium term planning purposes.  The most recent empirical models project a mid-
range rise this century of 70-100 cm (28-39 in.) with a full range of variability of 50-
140 cm (20-55 in.).  It is important to acknowledge that these empirical models also 
do not include dynamical instability of ice sheets and likely underestimate long term 
sea level rise.  Second, we recommend adopting a concept that the scientific and 
engineering community has been advocating for flood management for some time.  
This involves developing a system that can not only withstand a design sea level rise, 
but also minimizes damages and loss of life for low-probability events or unforeseen 
circumstances that exceed design standards.  Finally, the board recommends the 
specific incorporation of the potential for higher-than-expected sea level rise rates 
into long term infrastructure planning and design. In this way, options that can be 
efficiently adapted to the potential for significantly higher sea level rise over the next 
century will be favored over those that use “fixed” targets for design.  After all, the 
current debates over uncertainty in sea level rise are less about how much rise is 
going to occur and more about when it is going to occur.   
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August 25, 2008 
 
 
Ms. Katherine S. Poole, Senior Attorney 
Mr. Barry Nelson, Senior Policy Analyst 
Natural Resources Defense Council 
111 Sutter Street 
San Francisco, CA 94104 
 

Dear Ms. Poole and Mr. Nelson: 

 
This letter responds to your letter dated March 13, 2008 providing comments of the Natural 
Resources Defense Council on the draft of the State Water Project Delivery Reliability 
Report—2007 (DRR(2007)). Your letter addresses the water demands of the State Water 
Project (SWP) contractors used in the report, the characterization of modified SWP and CVP 
operations in 2007 to reduce reversed flows in Old and Middle Rivers, and a statement in the 
report concerning north-of-Delta diversions. Your letter also makes several recommendations 
for improving the report and urges changes in SWP operations.  
 

You recommend that the Department include more discussion and analysis of demand 
management as a tool to improve reliability.  The DRR (2007) estimates of SWP contractor 
demands are based on historical data and information received from the SWP contractors.  
Those demands are used in the CALSIM studies to obtain the estimates for annual water 
supply deliveries.  The information in the report is presented as the amount of risk associated 
with an annual quantity of SWP supply.  The information is not presented as the amount of 
risk associated with meeting the assumed SWP contractors’ demand.  This allows the results 
from the DRR—2007 to be directly incorporated into an SWP contractor’s water management 
plan to estimate the overall reliability of the district’s supply.  The greater the ability of the 
district to draw upon other water supply sources and implement demand management 
programs, the greater the ability of the water management plan to meet the local water 
needs.   
 

Providing guidance to SWP contractors on how local and overall water supply reliability could 
be improved is beyond the intended scope of the DRR (2007). The purpose of the report is to 
present the Department’s current information regarding the annual water delivery reliability of 
the SWP for existing and future conditions. A  key objective of the California Water Plan is to 
provide guidance to local agencies and governments and regional partnerships on ways to 
increase regional self sufficiency in meeting their future water demands.  The Water Plan 
includes a diverse set of resource management strategies that can be implemented in  
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different combinations to provide water supply reliability and to meet other water related 
resource management needs in different regions of the state. 
  
You state that the DRR (2007) should also include an analysis of the impact on SWP delivery 
reliability of implementing the Governor’s call for a 20 percent reduction in per capita water 
use by 2020.  The Department strongly supports aggressively reducing per capita water use 
however it is not clear how the reduction will affect the demand for Delta exports.  SWP 
contractors should review their current water demands and future demand scenarios to help 
determine the mix and amounts of water supply sources they will need (including SWP 
supplies) to meet their water demands and other water resource objectives.  It would be 
advisable for them to consider a future demand scenario that assumes a 20% reduction in 
per capita water use because it could change how much they decide to invest in different 
water supply sources.  These evaluations, and their implications to the demand for imported 
water from the SWP and other sources, is a responsibility of the SWP contractors and can be 
a part of their 2010 Urban Water Management Plans.  Urban Water Management Plans will 
be updated in 2010 and will incorporate this mandate.  Those plans will help to define the 
anticipated demand on Delta water supply.  This information will be incorporated into future 
reports as appropriate. 
 
You state that the conclusion presented in the draft report (page 12) about a new North of 
Delta diversion from the Sacramento River offering the greatest potential for meeting 
ecosystem restoration objectives is premature.  This statement has been removed from the 
final report.  The Department is proceeding with an evaluation under NEPA and CEQA of the 
impacts and benefits of implementing the Bay-Delta Conservation Plan.  As part of this effort, 
alternatives for Delta conveyance will be evaluated and the most promising conveyance 
alternative identified.  At least four configurations will be considered: 1) no new Delta 
conveyance facilities; 2) dual Delta conveyance facilities; 3) an isolated conveyance facility; 
and 4) an improved through-Delta conveyance system.   
 

You state that the draft report on page 15 incorrectly states that “decline in the abundance of 
juvenile delta smelt led to a voluntary modification in 2007 in SWP and CVP operations to 
reduce the reversed flows in Middle and Old Rivers—a modification made possible through 
the Environmental Water Account.” You also make the point that DWR, the U. S. Bureau of 
Reclamation, and the fisheries agencies are compelled to modify pumping operations when 
those operations adversely impact the survival, recovery and critical habitat of fish such as 
delta smelt which are protected under the Endangered Species Act.  The Department agrees 
that it is required to follow a directive by a fish regulatory agency to reduce exports if that 
agency has determined the action is needed to protect an endangered fish. In this 
circumstance, the Department had not been directed to reduce exports and chose to reduce 
them to protect delta smelt. 
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You state that the DRR (2007) should be redone in order to incorporate the full range of 
variability of sea level rise recommended by the CALFED Independent Science Board and 
incorporate updated projections of reduced Sierra snowpack and increased evaporation rates 
in watersheds and surface storage reservoirs.  The Department is a leader in applying 
climate change factors to projections for water supply and we will continue to take a 
leadership role in this endeavor.  The DRR is published every two years and we will use the 
best information and analytical methods available to develop the latest projections for 
delivery capability under potential climate change scenarios. 
 
The remaining comments in your letter go beyond the scope of the DRR (2007).  They 
include requesting DWR to implement a policy of foregoing Article 21 declarations and 
deliveries if state and federal agencies recommend that the water remain instream or 
available for ecosystem protection purposes; that DWR use increased carryover storage 
resulting from reduced pumping to increase the protection for imperiled salmonids; and that a 
discussion be included in the report of the relationship between lower levels of diversions and 
proposed expansions in storage south of the Delta that would be dependent on Delta 
pumping as a water source. 
 
The final report will be issued soon and will include an appendix containing the comment 
letters on the draft report and the Department’s responses. Thank you for your comments. If 
you wish to discuss this report further, please contact me at (916) 653-1099 or 
kkelly@water.ca.gov.  
 

Sincerely, 

Original Signed By 
 
Katherine F. Kelly, Chief 
Bay-Delta Office 
 
cc:  Cay Goude  
 U. S. Fish & Wildlife Service 
 3310 El Camino Avenue Suite 130 
 Sacramento, California  95821-6340 
 
 Maria Rea  

 Sacramento Area Office Supervisor 
 National Marine Fisheries Service 
 650 Capitol Mall, Suite 8-300 

 Sacramento, California 95814-4706 



From: Pennington, Bill 
Sent: Tuesday, January 29, 2008 4:18 PM 
To: 2007DRRComments 
Cc: Fong, Frank C.; Waggoner, Michael G.; Wright, Jon 
Subject: Reliability of Clifton Court Forebay 
 
The reliability of the Forebay embankments and radial gates, etc., should be 
considered in the same manner as the reliability of the delta levees.  Loss of 
control at the Forebay may be as likely as the expected levee failures over a 
100-year period.  Although the risk to individuals and real property might be 
small due to an embankment or gate failure at the Forebay, such failures may 
have a big, and long lasting, impact to delivery operations.  Bill Pennington    
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August 11, 2008 
 
 
 
 
Mr. Bill Pennington 
California Energy Commission 
1516 Ninth Street, MS28 
Sacramento, California  95814 
 
Dear Mr. Pennington: 
 
This letter responds to your email of January 29, 2008 providing comments on the draft 
of the State Water Project Delivery Reliability Report—2007. 
 
In your email, you state that the reliability of Clifton Court Forebay features, such as the 
intake gates and forebay embankment, should be considered in the same manner as 
the reliability of Delta levees.  You express concern that the risk of the loss of control at 
the Forebay may be as likely as the risk of levee failure over a 100-year period and 
would significantly impact water deliveries. 
 
While a failure of one or more of Clifton Court Forebay’s intake gates or a portion of its 
embankment would potentially disrupt pumping at Banks Pumping Plant, the 
Department of Water Resources doesn’t view this risk to State Water Project deliveries 
as comparable to the risk posed by the extensive levee system in the Delta.  One of the 
strategic planning goals of the Department is to plan, design, construct, operate, and 
maintain the State Water Project to achieve maximum flexibility, safety, and reliability.  
In order to meet this goal, the Department is committed to the maintenance and 
effective operation of Clifton Court Forebay. 
 
The final report will be issued soon and will include an appendix containing the 
comment letters on the draft report and the Department’s responses.  Thank you for 
your comments.  If you wish to discuss this report further, please contact me at (916) 
653-1099 or kkelly@water.ca.gov. 
 
Sincerely, 
 
Original Signed By 
 
Katherine F. Kelly, Chief 
Bay-Delta Office 
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March 16, 2008 
 
Katherine Kelly, Chief 
Bay-Delta Office  
California Department of Water Resources 
1416 9th Street, Room 215-37 
Sacramento, CA 95814 
 
California Department of Water Resources 
SWP Delivery Reliability Report – Attn:  Cynthia Pierson 
P.O. Box 942836  
Sacramento, CA  94236-0001 
 
via facsimile to:  (916) 653-6077 
via email to:  comments-on-2007drr@water.ca.gov 
 
Re: Comments on the Draft State Water Project Delivery Reliability Report 2007 
 
Ms. Kelly: 
 
The Planning and Conservation League (PCL) submits the following comments on DWR’s Draft 
State Water Project Delivery Reliability Report 2007 (2007 DRR). As an organization that 
advocates for wise investment in and sustainable use of the state’s water resources, as well as a 
party to the settlement agreement that calls for preparation of these biennial reliability reports, 
PCL urges DWR to substantively address the comments below so that the final report fully meets 
the rigorous reporting requirements specified in that agreement, and that local planning decisions 
can be made based on a clear and complete analysis of water delivery reliability. 
 
1. The 2007 DRR must be sufficiently clear and accurate for use in the 2010 Urban Water 
Management Plans (UWMPS).  
 
As recognized in the 2007 DRR, the Delivery Reliability Report is an important planning 
document used by many of the SWP contractors, and in turn local water districts as the basis for 
Urban Water Management Plans (UWMPs), water supply assessment and verifications.  
 
Despite the importance of the DRR, DWR has tended to release the Delivery Reliability Report 
past the deadlines outlined in the settlement agreement.  Per the settlement agreement the DRR is 
due to be updated biennially, beginning in 2003.  The previous DRR was due in 2005; however 
the final was not issued until June 2006. As a result, all water agencies depending on the DRR 

were forced to rely on a May 2005 draft document for preparation of their 2005 UWMP.  
The 2007 Draft DRR was not released to the public until December of 2007, and the final 
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will not be issued until sometime in 2008.  The late release of the report is a disservice to the 
many water agencies which receive water from the State Water Project, as well as the many 
cities and counties that need the information contained in the report to assess the adequacy of 
water supply assessments and verifications.  Indeed, by releasing these reports in such a manner, 
local water agencies and local planning entities are forced to rely on draft materials or 
significantly dated materials as the basis for legally challengeable decisions. Such situations 
expose these entities to significant risk.  
 
Should DWR continue the trend of late releases of the DRR, the next report, the 2009 DRR, will 
be issued too late to be useful to urban water agencies for the preparation of the 2010 urban 
water management plans. Therefore, the accuracy and clarity of the 2007 DRR is even more 
crucial to water managers and planner entities. PCL respectfully recommends that DWR revise 
the 2007 DRR to ensure it provides the level of reliable information necessary for the purposes in 
which it will be used. PCL further respectfully requests that DWR commit to releasing the Draft 
2009 DRR in June 2008, and the Final 2009 DRR by February 2009 in order to ensure local 
water agencies will have sufficient time to incorporate DWR’s information into the 2010 
UWMPs. 
 
 
2. The 2007 DRR should provide additional explanation and clarification of data and 
results to ensure information is presented in a readily understandable manner. 
 
In referring to the Delivery Reliability Report, the settlement agreement specifically states that 
“The information presented in each report shall be presented in a manner readily understandable 
by the public.” While we recognize that information about the reliability of the SWP is complex, 
clearer explanations and specific guidance from DWR on particular points are necessary to meet 
the intent of the settlement agreement and assist readers in deciphering this complex information.  
PCL proposes the following specific recommendations to develop a more reality understandable 
document. 
  

A. The DRR must fully disclose the reliability associated with water supplied from the 
SWP and disclose the implications associated with various levels of reliability. 

  
While the Draft DRR includes the results of many model runs, it fails to provide a significant 
discussion regarding the implications of  the level of reliability  associated with SWP 
deliveries. In particular, the Draft DRR fails to articulate how reliability should be factored 
into water planning, and the DRR fails to disclose the implications of reliance on water that 
cannot be reliably delivered. 
 
For instance, the DRR includes a very cursory explanation of Article 21. Through out 
Chapter 7 of the Draft DRR, DWR has listed an “Article 21” category within the water 
supply source table examples. The Draft DRR does include a footnote stating that, “Annual 
Article 21 amounts vary significantly from year to year. Without the ability to store Article 
21 supply, it is not likely to contribute to local water supply.”  This statement is woefully 
inadequate and dangerously misleading. Indeed, a study of the actual model outputs reveals 
that in one case, for example in table B-20 no Article 21 could be delivered for a period of 
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over 20 consecutive years. Article 21 is reported to be available in only 3 years between 1922 
and 1966 in Table B-20. Even when Article 21 is available, in this case 22 thousand acre-feet 
in a year like 1925, it is not in a quantity that would result in a significant additional local 
supply  even if storage where available.  
 
Even in outputs for more recent conditions, such as in Table B-16, there are long periods of 8 
and 10 years when no Article 21 water would be available. Most storage facilities in the state 
are not designed or operated to store water for a period or 8 to 20 years.  
 
Yet, readers would have to study the many tables in the appendices of the DRR in order to 
find this information. Readers would then have to interpret those tables further to understand 
the significance of the listed numbers.  
 
Because Article 21 cannot be delivered in quantities sufficient enough to enhance storage or 
annual water supply on a consistent basis, it is not reliable and is not an appropriate water 
supply for those that uses that require a high degree of reliability. In fact, relying on Article 
21 for permanent supply is part of the “paper water” problem that was at the heart of the 
original Monterey Amendments litigation. By masking the dismal reliability of Article 21 
with an understated and misleading footnote, DWR facilitates use inappropriate use of 
Article 21 for purposes that require a higher degree of reliability. 
 
Beyond Article 21, the DRR fails to clearly disclose the reliability of  all deliveries from 
SWP in a substantive manner. While the DRR does include modeling runs reporting the 
estimated delivery of water to SWP contractors, those runs omit important information, 
including risk factors in the Delta, and the need to respond to environmental, water quality 
and area of origin legal requirements. The DRR fails to inform readers that the model runs 
very likely overestimate the reliability of the SWP. Further, the DRR fails to provide 
guidance to SWP contractors on how local and overall water supply reliability could be 
improved.  
 
To remedy this, PCL recommends that DWR include a full discussion regarding the 
reliability of all types of water delivered from the SWP. That discussion should include a full 
discussion of the implications of mismatching various levels of water supply reliability with 
the various intended uses (i.e. urban and agricultural use, or permanent and annual crops). In 
addition, the Final DRR should omit Article 21 from the list of Water Supply Sources in all 
tables. The final DRR may include Article 21 is a separate table of “interruptible and 
unreliable water sources.” Such tables should include a footnote that reads, “Article 21 
should not be used to support a permanent economy.” 
 
B. The DRR should include Water Supply Source tables for each SWP contractor. 
  
DWR should include a clear and understandable forecast of how much water (both Table A 
and Article 21) the SWP can delivered under current and future conditions for each SWP 
contractors. Although some of this information is in the draft DRR, it is split up and scattered 
in many tables, figures, and graphs, and in some cases must be derived from information in 
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the DRR by means of additional calculations. Inclusion of separate tables for each contractor 
would allow readers to clearly find information affecting the specific area of interest.  
 
C. The DRR should provide estimates of SWP delivery reliability for the period required by 

the next UWMP. 
  
As noted in the 2007 Draft DRR, the primary use of the DRR is by SWP contractors and 
their customers for use within the regional and local UWMPs. California law requires the 
UWMPs, and also water supply assessments and verifications to assess water supplies for 20 
years into the future. In order to be useful to those water planners, DWR should extend the 
analysis included in the DRR to the period required by the following UWMPs, which in this 
case would be 2030. While this seems to be a technical detail, failing to extend the range of 
the DRR could result in significant legal vulnerability for water and land use planners who 
rely on the DRR to make legally challengeable decisions. 
 

 
3. The 2007 DRR should clearly disclose the limitations of modeling outputs and the 
implications of the modeling assumptions in CALSIM II, and provide recommendations to 
water agencies for appropriate use of modeling outputs. 
 
CALSIM II is the primary analytic tool used in estimating current and future water delivery 
reliability, yet it has known weaknesses that are not disclosed or discussed in the 2007 DRR.  Of 
particular concern to PCL is the fact that, although local agencies will be using this document as 
a basis for developing local UWMPs there is no acknowledgement of the potential for CALSIM 
II to overestimate delivery reliability.  This is a critical flaw in the document that must be 
addressed.  
 
As participants in the Monterey Plus EIR Committee process, PCL has previously submitted 
comments to DWR expressing our concerns regarding the adequacy of CALSIM II for use in 
water management planning and deliveries assessment. Rather than resubmit those comments, 
we incorporate them by reference here, and highlight some particular issues below. 
 
The Draft DRR reports water availability to the SWP and SWP deliveries through 2027 based on 
CALSIM II runs. While CALSIM II may be a sophisticated and useful modeling tool for certain 
purposes, it is inappropriate for determining absolute numbers for export and deliveries. It has 
been criticized by a panel of expert reviewers for several weaknesses, including its lack of 
amenability to proper calibration.  (See A. Close, et al., A Strategic Review of CALSIM II and its 
Use for Water Planning, Management and Operations in Central California submitted to 
California Bay Delta Authority Science Program, December 4, 2003.  
 
One flaw with CALSIM II is that it fails to reflect the bimodal distribution of water years in 
California. Currently, the DRR reports CALSIM II runs for average years, a critical dry year, a 
period of dry years and wet years. Given the presentation in the DRR, it would be reasonable for 
a reader to assume that average years are the most likely occurrences, and therefore average 
deliveries are the most reliable. However, based on California’s fluctuating hydrology, average 
years are the least likely to occur, and periods of dry years and wet years are much for likely. 
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CALSIM II is ill-suited to address bimodal distribution of water years because the model 
produces an exceedence chart that hides this reality. Arve Sjovold has commented extensively on 
this point. Mr. Sjovold’s most recent comments are incorporated by reference and attached to 
this letter. 
 
Throughout the 2007 Draft DRR, modeled predictions are presented as though certain, and 
discussion of possible error or of ranges of possible outcomes is almost entirely absent.  The 
models used cannot possibly produce such certainty. CALSIM II includes hundreds of 
assumptions. There is a reasonable likelihood that one or more of the assumptions incorporated 
into CALSIM II will be incorrect.. However, DWR does not disclose these limitations in a clear 
and understandable manner, and the Draft DRR fails to provide a reasonable strategy for 
addressing this issue. 
 
Rather than the near certain results presented in the DRR, at best, the model runs can predict, 
given a certain set of data and assumptions, a range of possible outcomes, with some outcomes 
potentially more probable than others, and with all predictions limited by both known and 
unknown sources of error.  An accurate discussion of the DRR’s modeling results therefore 
cannot provide certain predictions, and instead should show the range of possible outcomes.  By 
omitting both possible sources of error and potential outcome ranges, the DRR projects a false 
certainty that reported deliveries are likely.   
 
Because CALSIM II is an optimization model that does not necessarily reflect options available 
to water operators, or options that water managers would choose, it may overestimates SWP 
deliveries. Despite the optimistic CALSIM II outputs, federal and state water quality and 
endangered species laws and regulations probably prohibit such high export levels due 
endangered species requirements, water quality requirements and other regulatory requirements. 
Indeed, at a recent Bay Delta Conservation Plan meeting on Delta conveyance options, DWR 
Deputy Director Jerry Johns, noted that CALSIM II and CALSIM Lite tend to deliver 
“optimistic” outputs, indicating that CALSIM II may maximize potential deliveries when such 
deliveries would be difficult or impossible to produce in the real world. 
 
Based on CALSIM II outputs, the DRR assumes that future water exports from the Delta will be 
much higher than the historic average. This DRR prediction fails to recognize that DWR has 
chronically failed to meet water quality standards in the Delta under historic operations, and 
significant environmental degradation has taken place under such operations, resulting in new 
regulatory actions.  
 
In light of the recent pelagic organism declines in the Bay Delta Estuary, and resulting rulings 
invalidating the biological opinion for Delta smelt, it is prudent to ensure that the Final 2007 
DRR modeling assumptions and predictions are conservative, rather than “optimizing.” Such 
revisions would provide a much more realistic and reliable estimate of deliveries that are more 
consistent with requirements of the Federal Clean Water Act, the Federal or California 
Endangered Species Acts, or any other environmental permit condition, regulation, standard, or 
law.  
 



 6

The DRR should also provide reasonable recommendations to water agencies for addressing 
these modeling faults. In order to increase the likelihood that the estimates used in planning 
documents will be reasonably accurate and reliable, the DRR could recommend that water 
agencies consider reducing the amount of deliveries predicted by CALSIM II by certain 
reasonable percentage, such as10 to 20 percent, when planning for water management.  
 
 
4. The 2007 DRR should include a more comprehensive analysis of the impacts of climate 
change on water delivery reliability.   
 
While the DRR recognizes that climate change will have very widespread impacts on the SWP. 
Yet, the DRR analyzes only one aspect associated with climate change, hydrology, for impact on 
the SWP deliveries. Climate change is anticipated to affect water quality in the Delta, 
consumptive use of water in both SWP watershed and the area of use, availability of hydropower 
and flood safety needs. None of these factors is analyzed for potential impact on SWP delivery 
reliability in the 2007 Draft DRR. 
 
The Draft DRR proposes that some tools that may be necessary for broader analyses of climate 
change impacts are not yet available. For instance, the DRR states that current modeling cannot 
account for the impact on SWP deliveries that may result due to increasing salinity in Delta due 
to  sea level rise. However, at a recent Bay Delta Conservation Plan meeting, DWR provided a 
summary of CALSIM Lite. During the presentation, it was indicated that the model is capable of 
assessing and responding to various salinity levels in the Delta. This implies that, at the very 
least, anticipated salinity increases should be taken into account along with hydrology impacts 
for all model runs and outputs included in the DRR. Beyond that, the DRR should clearly 
articulate the full range of impacts anticipated to occur under climate change. The DRR should 
further disclose which impacts are omitted from estimates of deliveries under climate change 
scenarios. Finally, the DRR should provide guidance to water agencies on how these omitted 
impacts are likely to affect deliveries (i.e. whether increased consumption is likely to increase or 
decrease the amount of water available to the SWP). 
 
 
5. The 2007 DRR should evaluate variable levels of demand and in particular the 20% 
reduction in per capita consumption called for in Governor Schwarzenegger’s recent letter. 
 
The 2007 DRR assumes 2027 demand for supplies to be the very similar to those used in demand 
modeled in the 2005 DRR, an approach which neglects (a) the potential for changes in demand 
(for Article 21 supplies, in particular) due to changes to the SWP contracts that may result from 
DWR’s upcoming decision on the Monterey Plus EIR (see also Section C-1 (p. 7) of the attached 
comments by PCL to DWR on the Draft Monterey Plus EIR), and (b) the potential for shifts in 
the amount and pattern of demand based on the ongoing Delta Vision and Bay Delta 
Conservation Plan processes. 
 
In commenting on the 2006 DRR, PCL recommended that DWR incorporate various levels of 
demand into model runs. PCL repeats that comment for the 2007 DRR. Indeed, the 2007 Draft 
DRR, like the 2005 DRR identifies water demand in the delivery service area as one of three 
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primary components that determine SWP reliability. However, like the 2005 DRR, the 2007 
Draft DRR does not examine a significantly varied range of possible demand. That omission is 
important, for such analysis would likely show that reliability is inversely proportional to the 
level of demand. 
 
Rather, the 2007 Draft DRR provides no clear disclosure of the demand assumptions included in 
the CALSIM II outputs. The 2007 Draft DRR, instead, states that demand assumptions are based 
solely on information provided by contractors. PCL requests that in addition to analysis based on 
information provided by SWP contractors, DWR provide analysis of SWP reliability under the 
three demand scenarios included in DWR”s 2005 California Water Plan. In addition, the DRR 
should include analysis that anticipates full implementation of the Governor’s recent call for a 
20% reduction in per capita water use.  
 
 
6. The 2007 DRR should consider operations not only under the Wanger decision, but also 
under operations consistent with the operational recommendations of the state and federal 
fishery agencies for protection of species listed as threatened or endangered under the 
federal or state Endangered Species Acts.   
 
The 2007 DRR assumes that 2027 operations will be subject to the current limitations proscribed 
by the Wanger Interim Remedy Order and SWRCB water quality requirements.  However, the  
re-consultation on the 2004 OCAP, the continued decline of currently listed species (such as 
Delta Smelt and Winter-run Chinook Salmon), as well as the potential listing of additional 
species (such as the Longfin Smelt) are just some of the factors that may require significant 
changes in operations with effects on delivery reliability well before 2027. 
 
The 2007 DRR notes that assumptions regarding 2027 operations are not a prediction of the 
future, but rather an assessment of the future with consideration only of hydrological effects of 
climate change and projections of future land and water use.  This caveat must be carried clearly 
throughout the report, making it clear that modeled reliability is likely to be an overestimate 
based on incomplete knowledge of future operational constraints. Furthermore, the DRR should 
include a discussion of how water agencies may increase water supply reliability within their 
own service area in order to reduce the risks associated with uncertainty of future SWP supplies. 
 
 
7. The DRR must recognize that DWR has not yet issued a final decision and EIR for the 
Monterey Plus project. 
 
DWR is in the process of responding to comments in the Draft Monterey Plus EIR. In response 
to those comments and upon further analyses, it is foreseeable that DWR may choose to make 
changes to the Monterey Plus project. The DRR must acknowledge this fact and recognize that 
the outcome of DWR's Monterey Amendments decision-making may well cause further impacts 
to SWP delivery reliability. 
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PCL appreciates the opportunity to comment on the DRR, and we look forward to working with 
DWR to improve future drafts of the 2007 report as well as future Delivery Reliability reports.  
 
 
Sincerely, 
 
 
 
Mindy McIntyre 
Water Program Manager 
Planning and Conservation League 
 
Attachments 
 
 
Cc: 
Lester Snow, Director , Department of Water Resources 
Antonio Rossmann, Rossmann & Moore, LLP 
Roger Moore, Rossmann & Moore, LLP 
Senator Perata 
Senator Steinberg 
Senator Kuehl, 
Senator Machado  
Senator Kehoe 
Senator Ducheny  
Assemblymember Wolk 
Assemblymember Eng 
Susan Kennedy, Chief of Staff 
SWP Contractors 
 
 
 
 



 
 
 
 
 
 

Attachment 1 



Delores Brown                    January 1, 2008 
California Department of Water Resources 
Chief, Office of Environmental compliance 
901 P Street 
Sacramento, CA 95814 
 
Re: Draft Environmental Impact Report, Monterey Amendment, SCH#: 200301118 
 
Dear Ms. Brown: 
 
 Please accept the attached comments in behalf of the Citizens Planning 
Association of Santa Barbara County, one of the original plaintiffs in the matter of PCL 
et al v. DWR. The comments have been prepared by Mr. Arve R. Sjovold, our 
representative to the plaintiffs’ committee and a participant in the EIR process. Although 
Mr. Sjovold participated in many of the EIR committee meetings, he is distressed that 
virtually none of the comments and suggestions made in the long tenure of this 
committee were recognized or adopted in the preparation of the document. Accordingly, 
he regrets that his name is listed as one of the committee responsible for preparing this 
document. Nonetheless, he will honor his pledge to be of service to the committee and to 
DWR in this matter. 
 The comments are divided up into several distinct sections. The first deals with 
what Mr. Sjovold shows are critical flaws in the CALSIM II model, which was used as 
the primary analytic tool for the impact analyses. Based on his review of the model CPA 
finds this Draft EIR is seriously deficient. The CALSIM II review presents several 
analytic findings that are seminal with regard to this model’s flaws; they should be 
addressed by DWR before this process continues. The CALSIM II review also points to 
critical failures in the application of the CALSIM II results in the analysis. 
 The second section addresses other areas of the impact analyses while the third 
section is an attachment of comments and criticisms of the DWR paper on incorporating 
climate change in to CALSIM II. Since DWR made this report central to their analyses of 
climate change impacts in the EIR, it is entirely appropriate to include such comments.  
 Finally, there are two appendices which support the CALSIM II analysis 
presented by Mr. Sjovold. They point to constructive changes that should be included in 
CALSIM II before it is used again.  
 These comments do not reach all the analyses presented in the Draft; there was 
not sufficient time to do so. However, because of the central importance of CALSIM II to 
the Draft’s analyses, the flaws that have been shown by Mr. Sjovold are sufficient to 
render the entire Draft as inadequate. 
 



 
AN ANALYSIS OF CALSIM II AS  

USED IN THE DRAFT EIR 
By: Arve R. Sjovold 

Introduction 
 
 The draft EIR uses CALSIM II as its primary methodology in analyzing the 
impacts of the Monterey Amendments (with Settlement additions) and therefore deserves 
detailed scrutiny as to its accuracy and appropriateness as a tool for environmental impact 
analysis. The accuracy problem is paramount given that the Appellate Court found that 
the original Monterey EIR had not considered the ramifications of the SWP’s inability to 
deliver anywhere near the full entitlement values prescribed in the SWP contracts. A 
consequence of this finding is the acknowledgement that any entity relying on full 
entitlements as actual deliveries that cannot be fulfilled is dealing with “paper water”. To 
quantify how much water the project can deliver reliably requires a model with a high 
degree of absolute accuracy. And the degree to which the project falls short of delivering 
reliably against expected full entitlements is the measure of “paper water”. DWR’s 
analyses of reliability of delivery rely totally on the use of its CALSIM II model; thus the 
accuracy of CALSIM II is essential. 
 DWR has not properly calibrated CALSIM II so its accuracy is still in question. 
The EIR does not reference any calibration exercise of CALSIM II and assumes that it 
delivers accurate estimates of delivery given the assumptions that are made in its 
development and use. 
 CALSIM II is referred to as a “simulation model” though in fact it is an 
optimization model, which is designed to determine the maximum amount of water that 
can be exported given the constraints of hydrology and SWRCB rules that govern the 
project’s operations. There are troubling features of CALSIM II, which in all likelihood   
render the model as unsuitable as an estimator of project deliveries. The troubling 
features include:  
 

• Its water year indices 
 

• The lack of statistical rigor in characterizing the hydrology 
 

• The inability to use environmental parameters as inputs to study impacts 
 

• The lack of calibrations 
 
Model Suitability for Environmental Impact Analyses 
 
 The fact that the model is an optimization model and not a simulation as 
purported, misleads the analysis of environmental impact. This is particularly true 
considering that the optimization objective is maximizing export of water from the 
Delta and not the maximizing of environmental qualities. Admittedly, quantifying 
environmental qualities for a mathematical model is an extremely difficult task. 
However, the model should at least allow ready testing of various proposals to improve 



the environmental health of the Delta. Instead, the model treats the existing set of water 
rights rules and regulations as hard-coded constraints within the model code such that it is 
very cumbersome to change them for use in environmental studies. Furthermore, the 
constraints coded in the model are only those that the SWRCB has promulgated as 
regulations on the project that reflect the past history of the project and its observed 
impacts on the Delta. It is a tenuous proposition to pretend that those constraints 
are adequate to protect the environment as we move forward with this project. For 
example, DWR admits that the model does not include within its code any sense of 
Endangered Species Act requirements, which given the current state of the Delta should 
be its primary focus. Furthermore, the last 12 months have seen several court rulings that 
acknowledge the inadequacy of the current operations and regulations to protect 
endangered species. As a result of these rulings, Delta exports have been dramatically 
reduced. As currently configured, CALSIM II is not well suited to help solve these 
problems. 
 The SWRCB constraints that are most limiting on exports are the salinity 
constraints in the Delta and these operate to control salinity mostly in the western Delta. 
In fact, it is fair to say that the model assumes that as long as it meets the salinity 
constraints in the Delta it has met its requirement for environmental protection in 
the Delta.  
 For example, there are no routines in the model to deal with reverse flows in the 
San Joaquin River and the consequent mortality of Delta Smelt in the project pumps. Yet 
there is sufficient data to provide a competent predictor based on flow and pumping 
conditions to predict when reverse flows are likely to occur. It could be used as a 
constraint on Delta pumping in order to protect the fish. (See Appendix A) 
 Even in the case of modeling the salinity, the model uses a predictive equation 
that relies on one position in the western Delta, is dependent only on Delta outflow, and 
is independent of project pumping. Yet the historical sense on this issue is the knowledge 
that heavy pumping in the South Delta can affect the position and variability of the 
salinity gradient in the Delta. With the relationship that presently exists in the model, the 
prediction of the salinity appears to be unaffected by export operations.  

Furthermore, it is a tenuous scientific proposition that a single point for measuring 
the affects of the project on salinity in the Delta is sufficient given the magnitude and 
complexity of the Delta. For example, the Delta Smelt is a species that lives entirely 
within the brackish water of the Delta and its movements to and fro in the Delta are 
largely dependent on the salinity variations. DWR should use its modeling talents to 
predict salinity gradients throughout the Delta and how they vary under different 
hydrologic and pumping scenarios. The EIR is largely silent on this matter and yet it 
would seem, given the present dire state of the Delta, that analyses of this sort would be a 
primary focus of the EIR. 
 The presently used systems of modeling the Delta by DWR rely on CALSIM II in 
concert with DSM2, a more detailed model that is intended to calculate the flows 
throughout the myriad Delta channels. It depends on CALSIM II to provide the input and 
export flows to and from Delta using the CALSIM II calculations for the Sacramento and 
San Joaquin valleys; in effect CALSIM II provides the boundary conditions for the 
operation of DSM2. Thus, DSM2 is limited in the scope of its calculations by the 
CALSIM II constrained inputs. The limitations of CALSIM II as an export optimization 



model are visited upon the DSM2 calculations independent of the capability of DSM2 to 
investigate salinity variations more broadly.  

It would be extremely useful to the analysis of the environmental impacts of 
the project if first model calculations could be obtained for a scenario without 
regulation of input flows and no exports to establish the conditions in the Delta for 
which the Delta Smelt are adapted. From this baseline it may be possible to determine 
the degree to which project operations affect Delta habitat and hence the species that rely 
on it. 
 
The Problem With Water Year Indices in CALSIM II 
 
 CALSIM II uses as a primary input to its calculations a designation called “Water 
Year Type”, which can take on one of five discreet values corresponding to whether the 
year in question is “wet”, “above normal”, “below normal”, “dry”, or “critical”. These 
designations are used as input data to govern project operations in the model (and in 
practice), particularly in setting environmental constraints and are developed from the 
historical record spanning 73 years, 1922-1994, the basic hydrologic record used to drive 
CALSIM II. 
 Water year type is derived from a “Water Year Index” which is in turn developed 
from a runoff index. There are two sets of runoff indices, one for the Sacramento Basin 
runoff and one for the San Joaquin basin runoff. The basin runoff indices are calculated 
from the measured runoffs from the four major rivers in the Sacramento Basin and the 
four major rivers in the San Joaquin. These major rivers capture about 80% of the total 
runoff in the respective basins and are believed to be reliable surrogates for runoff. This 
runoff data is available on a monthly basis. 
 For each water year (October through September) a water year index is calculated 
as the weighted sum of 40% of the current forecast for the upcoming April to July runoff, 
plus 30% of the current October through March runoff, plus 30% of the previous year’s 
water index. Thus the weighted formulation necessarily spans parts of two water years 
although it purports to represent the current water year. Depending on the value of the 
index for a given water year an assignment into one of the water year types is made. For 
project operations, the index is set by the first of the month forecast beginning in 
February and continues until the final determination based on the May forecast of runoff.  
 For use in CALSIM II a water-year type and a water year index are provided as 
fixed assignments for a given year in a “look-up table” for use in the calculations. 
Because of the way in which these two attributes are derived they in effect provide 
the simulation with “perfect” information as to the upcoming runoff season 
(December through May) for a given water year, a circumstance that is not possible 
for making decisions for real time operations. Also there is the fundamental question 
posed by the derivation of the water year index in that it combines the runoff from two 
successive water years. There is no scientific merit to the notion that the previous 
year’s runoff should affect the subsequent year’s runoff, which is precisely what the 
40-30-30 weighting does. A simple serial correlation of the annual runoff record shows 
that there is no significant correlation, meaning that the current water year’s runoff is 
independent of the previous water year. The water index is without any scientific merit 
and it should not be used, as is the case for the dependent parameter, water year type. 



How the use of these indices biases the CALSIM II calculations and the actual project 
operations is difficult to deduce, but it is sufficiently clear to state that none of the 
calculations can be considered useful in the analyses of the EIR. 
 The additional fact that the indices as they are used are provided to the 
calculations in a fashion that gives the calculations “perfect information” ahead of 
the unfolding water year run-off is also sufficient to discredit any claim that this 
model is a simulation of system hydrology. In a simulation, one tries to replicate the 
decision structure that faces the system in real time. Knowing how the water year is 
going to end well before it is experienced allows CALSIM II to begin pumping early 
in the water year when at times little runoff has materialized. In effect, the early 
pumping borrows water from the Delta in the knowledge that it will be made up 
during the spring runoff. However, in real time the system operators do not know 
that spring runoff will be ample and therefore must restrict early pumping until 
events on the ground dictate that it is safe to pump. 
 
Environmental Inputs 
 
 The object of environmental impact analyses is to evaluate the degree to which 
project operations and requirements affect what is broadly referred to as the environment. 
Because environmental attributes are difficult to quantify a good approach is to develop 
quantitative methods that at least allow ready evaluation of various alternatives intended 
to both achieve environmental protection and project operations. The present form of 
CALSIM II focuses only on project operations. It limits its treatment of the environment 
to what can be hard coded into the model as purported environmental constraints. Even in 
this regard no attempt has been made to have the model address important environmental 
questions such as that posed by the dangerous declines in Delta fish species.  
 A peer review panel of nationally recognized experts was convened to review the 
CALSIM II model as a tool to support water planning (See Appendix G of the EIR). 
However, that panel “did not specifically address the manner in which CALSIM II 
represents the environmental regulations and objectives established for the Central Valley 
water system”, as stated in a study(1) by the National Heritage Foundation. That study 
builds on the peer review study to examine just how CALSIM II treats environmental 
constraints and objectives in the model.  

The NHI study found that CALSIM II and actual operations are not faithful 
to the constraints and requirements that have been levied on the projects to protect 
the environment and the Delta. The study also attempts to examine what would be 
required in terms of additional changes and requirements that might be necessary to 
restore Delta health. The EIR does not address the current lack of compliance nor what 
additional measures might be necessary to begin to restore the Delta. Given the current 
state of the Delta this deficiency is deplorable and the EIR is again deficient.                                                   
 

(1) Jeffrey T. Payne et al, “An Environmental Review of CalSim-II : 
Defining “Full Environmental Compliance” and “Environmentally 

       Preferred” Formulations of the CalSim-II Model, Natural Heritage  
       Institute, November 2005



 
Lack of Statistical Rigor in Characterizing the Hydrology 
 
 CALSIM II uses a 73-year historical record of runoff as the primary input to the 
model. The variation evident in this record is assumed to be an accurate representation of 
the variation to be expected in the future and this assumption is relied on in 
characterizing the likelihood of the various output results. For the estimate of reliability 
of delivery, the model arranges the outputs in ascending order and ranks them in terms of 
the percentage of outputs exceeding a particular level of delivery. This percentage is used 
as an indicator of how well the project can meet its delivery requirements. Used in this 
way the frequency of occurrence takes on the quality of probability. But before any 
notion of probability can be assigned, the underlying stochastic character of the input 
variable, runoff, must be ascertained. In fact this information must be available to 
adequately design the model in the first place. This seems not to have taken place in the 
development of CALSIM II. 
 A careful examination of the statistical character of Central Valley runoff (using 
the 8-river runoff index--the combination of Sacramento and San Joaquin runoff) shows 
that runoff comprises two distinct groupings, a group that can be described as dry years 
and the other as wet years. Figure 1 presents a crude histogram of the 98-year runoff 
record for the 8-river index and it is quite clear that there are two distinct modes (central 
tendencies). These two tendencies 
 

Figure 1 
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comprise two independent probability distributions and must be treated as such. The 
overall average runoff for the record (the 8-river index) is 18.04 million acre-feet, which 
is located in the minimum between the two central tendencies. Accordingly, the average 
is a relatively unlikely event, certainly not representative of what is normally referred to 
as “normal.” Thus to characterize individual water years as “normal”, “above normal”, or 
“below normal” conveys no real meaning. Another characteristic of the dry side 



distribution is that the only sense of a threshold that could be described as “critical” are 
the lowest four years in the distribution, which are all 7 MAF or less. 

There are 55 years (56% of the record) that comprise the dry year distribution and 
43 years (44%) that are in the wet year distribution. These characterizations are based on 
total annual runoff. Since project operations cannot know at the beginning of the water 
year in September what the eventual runoff for the year will be, and the previous year is 
no indicator for what may happen in the current water year, it is of interest to examine the 
monthly runoff variations to establish when, in a given water year, a reliable conclusion 
can be drawn as to the likely amount of total runoff. This is where the look-up table of 
water year index and water year type bias the calculations by in effect telling CALSIM II 
what the water year will be before it is fully experienced. (Typically, runoff in the first 
few months of the water year is not very high and appreciable runoff does not occur until 
significant rain occurs.)  This is very important to the environmental management of 
the Delta because it could be extremely detrimental to the fisheries if massive 
pumping was initiated before a reasonable forecast could be made of the amount of 
water to be made available. Since in general significant runoff seldom occurs before 
December, prudence would dictate reduced pumping rates in the fall until runoff is 
sufficient to provide exports and assure a healthy Delta habitat. Of necessity the project 
has to be operated this way because it cannot pump water that is not really available. 
However, that level of early year pumping that can both protect the Delta 
environment and provide for exports has not been ascertained, either for operations 
or for CALSIM II calculations and the EIR fails to show as much. 

Significant runoff can occur in December and generally runoff increases going 
into winter and peaks in the spring when snowmelt becomes the major source of runoff. 
However, the record shows that December and even January and February have 
widespread variations in runoff. Figures 2, 3, and 4 present the histograms of runoff for 
those months respectively based on the 98-year runoff record. What is remarkable about 
these histograms is that they are highly skewed to dry months, so much so that the most 
likely (mode) runoff is approximately 1/3 of the average runoff for either December or 
January. More than half the data points in December are in the first three bars of the 
histogram, which means that for most of the years it is very unlikely that even modest 
export levels should be entertained. The same is true for January and even February. 
Again it must be observed that the average values of monthly runoff are not very 
representative of anything and can be very misleading. The likelihood of an average 
runoff is about 1/3 that of the most likely runoff. If pumping operational decisions were 
to be dictated by the average level of runoff, in most years there would be insufficient 
water for Delta health. This may in fact be the central reason in explaining the current 
declines in several of the threatened and endangered species in the Delta. 

Given the above characteristics for monthly runoff, it is of great interest to 
establish when at the earliest the overall character of the year can be discerned. To this 
end some illuminating regression analyses have been performed to see how well earlier 
monthly runoff can predict total annual runoff (See Appendix B). A fairly good predictor 
is obtained by taking the sum of December and January runoff as an independent variable 
and regressing total runoff against that variable. Figure 5 is a scatter-plot of this data and 
shows distinctly that the Dec-Jan variable divides the data set into wet and dry domains. 
(There is a gap in the scatter-plot that demarks the two domains.) All the dry year totals 



except one are delimited when the Dec-Jan sum is 3.9 MAF or less. That threshold also 
captures approximately 5 years that belong to the wet year group. The mean of the sum of 
December and January is 4.46 MAF so a sum of 3.9 or less signifies a dry winter as well. 
The average annual runoff (8-river index) is 18.04 MAF and the scatter-plot shows few 
data points surrounding this total, further confirmation that the average does not confer 
any sense of “normal.” 

 CALSIM II needs to be revised to correctly account for the bi-modal 
statistical distribution of runoff. The analysis presented in Appendix B shows one 
possible direction. That direction would lead to a decision framework that would restrict 
pumping significantly in the fall and early winter until the amount of runoff that has 
materialized in combination with whatever snow-pack measurements indicate that more 
pumping can resume. And if that decision framework were put in place it would most 
likely eliminate the notion that there is any surplus water in January, February, and 
possibly March, to be used to implement Article 21, Carryover, or Turnback pool 
provisions in the Monterey Amendments.  
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Figure 3 

Histogram of Jan Flow 
Frequency vs. MAF 
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Figure 4 

Histogram of Feb Flow 
Frequency vs. MAF 
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Figure 5 
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The Lack of Calibration of CALSIM II 
 
 It was stated above that it is necessary that CALSIM II be calibrated if it is to 
serve any useful function in environmental assessment or in assessing delivery reliability. 
DWR claims that its model gives reasonable answers and that it can be relied on for 
relative accuracy. A peer review of the model strongly recommended that the model be 
calibrated, especially if it is to be used where absolute accuracy is required and even if it 
is used for relative accuracy, as in comparisons of cases, given that it is an optimization 
model. Calibrating an optimization model is essential in order to establish that 
whatever optima are calculated are real or possible solutions. This has not been 
done for CALSIM II and there can be no assurance of how well its calculated values 
represent reality. 
 On the other hand, from the data at hand and with an understanding of how 
CALSIM II works it is possible to develop some estimates of its accuracy. What is 
required are CALSIM II estimates for a sequence of years for which there is also actual 
delivery data and which can be reasonably asserted are for the same conditions assumed 
for the CALSIM II estimates.  

The EIR and the Reliability Report (Final 2005 Report) use CALSIM II estimates 
for a record that spans 1922-1994 and studies cases for levels of development 
corresponding to the years 2001, 2003, and 2021. The EIR reports in Table 6-7 the 
requests and subsequent actual Table A deliveries for the years 1996-2005, a period that 
spans the assumed level of development for year 2001 but there are no CALSIM II 
results for those years. The EIR also identifies the water year types associated with the 
actual deliveries.  

Because the CALSIM II runs noted above do not include in its record the years 
1996-2005 it is not possible to perform a direct comparison of estimates with deliveries. 
However, an examination of the CALSIM II results reported in the Reliability Report for 
the 73-year record shows two sequences of 10 years that are very similar to the 1996-
2005 period, as judged by water year type. Those sequences are 1940-1949 and 1978-
1987.  



Table 1 presents the actual deliveries for the 1996-2005 period, along with the 
water year type and the contractor requests as reported in the EIR. Also shown are the 
reported actual deliveries as reported in the DWR reliability report, which show some 
disagreement from the EIR. Table 2 presents the water year type, assumed level of 
demand, and the CALSIM II deliveries for the selected 10-year sequences judged 
equivalent to the 1996-2005 period. The estimated deliveries are from Table B-3 of the 
reliability report as is the level of assumed demand, year 2001, or roughly the midpoint of 
the 10-year span. Water year types for these two sequences were taken from the input 
data file assembled for CALSIM II. 

Table 1 
SWP Actual Deliveries  

Table A as reported (TAF) 
   

  
(From 
EIR)   

(2005 Rel 
Rep)  

       

YEAR 
YR 
TYPE REQ DEL  DEL  

       
1996 W 2676 2515  2206  
1997 W 2976 2326  2308  
1998 W 3335 1726  1595  
1999 W 3147 2738  2521  
2000 AN 3617 3201  2703  
2001 D 4124 1547  1374  
2002 D 3914 2573  2511  
2003 AN 4126 2901  2964  
2004 BN 4128 2600  2312  
2005 AN 4127 2828    

       
 AVG 3617 2495.5  2277.1  

 
       

 
 

It is assumed that “Requests” as reported in Table 6-7 of the EIR is a reasonable 
representation of the “demand” as used in the CALSIM II runs. Table 1 shows quite 
clearly that deliveries fall far short of requests. There is also the troubling observation 
that the EIR and Reliability Report do not agree; there is a little more than a 200 TAF 
difference in the averages. The EIR and the Reliability Report both profess to provide a 
detailed tabulation of actual deliveries. Since actual deliveries should be a matter of 
record there should be no discrepancy. 
 



 
Table 2 

 
Estimated CALSIM II Deliveries  

Table A (TAF) 
(From 2005 Reliability Report) 

 
         
         
YEAR TYPE DEMAND DEL  YEAR TYPE DEMAND DEL 
         

1940 AN 3713 3544  1978 AN 3126 3036 
1941 W 3013 3036  1979 BN 3527 3509 
1942 W 3583 3599  1980 AN 3197 3208 
1943 W 3632 3545  1981 D 3834 3532 
1944 D 3563 3449  1982 W 3451 3471 
1945 BN 3612 3479  1983 W 3007 3036 
1946 BN 3710 3724  1984 W 3692 3706 
1947 D 3954 2652  1985 D 3753 3540 
1948 BN 3959 2681  1986 W 3345 3023 
1949 BN 3864 2568  1987 D 3905 2894 

         
AVG  3660 3227    3483.7 3295 
         

 
 

  
 For both of the sequences presented in Table 2, looking at just the averages, 
CALSIM II estimates deliveries that are nearly equal to the assumed level of demand. For 
either sequence the level of demand is very nearly the same as the level of requests 
shown in Table 1 above. However, the level of estimated deliveries for each of these 
sequences is substantially higher than was shown as actual deliveries for the period 1996-
2005. The estimated averages are roughly 700 TAF or 950 TAF above the actual average 
deliveries as reported by the EIR and the Reliability Report respectively for the period 
1996-2005. 
 The two sequences are not perfect reproductions of the hydrologic sequence 
shown in Table 1 for the period 1996-2005. However, the balance of wetter than normal 
and drier than normal years is comparable. In fact, there are fewer drier years in the 
actual delivery sequence than in the two CALSIM II sequences. If there were to be any 
bias due to this difference it should reduce the estimated delivery level, which is already 
too high in comparison to the actual. 

Based on these comparisons, one must conclude that either the level of demand 
assumed for the CALSIM II estimates is without foundation or that the model is seriously 
biased. In fact, until the source of this difference can be discovered and corrected the 
model is too inaccurate to be used for either absolute or relative accuracy in any study. It 
should be noted here that the list of contractor requests, which are used  to drive 



CALSIM II, does include some unrealistic requests. For example, a full Table A request 
of 25,000 acre-feet is shown for San Luis Obispo County which would be impossible to 
fulfill since the pipeline to San Luis Obispo County is sized to pass only 4800 acre-feet. 
What the model does with this excess water is a mystery. 

 One may conjecture that the bias is due to the difference between the 
operations implicit in an optimization model and the operations in actual practice. 
The model is given perfect information concerning the hydrology and only considers 
constraints that are promulgated by the SWRCB while actual operations must 
always be governed by the uncertainties of the hydrology ahead and environmental 
conditions as they materialize, of which the ESA actions are the most important. 
The optimization model is not really a good simulator of actual operations. 
 
Other Comments on the Utility of  CALSIM II in the EIR 
 
Use of Averages in Reporting 
 
 Because the EIR relies so strongly on CALSIM II wherever it makes quantitative 
findings, it is questionable if such findings are of any merit given the deficiencies in the 
model. Even the methodology for reporting the model’s calculations is misleading. First, 
because the model construction has ignored the underlying stochastic character of the 
input hydrology, the use of averages everywhere in the report give little insight as to the 
effects of project operations. For example, many lengthy tables are presented showing 
average flows throughout the system as calculated by CALSIM II. Table 7.1-2 of chapter 
7 of the EIR presents tables that show average monthly flows for a number of stations 
over a fairly lengthy record. It is not certain what this table is intended to demonstrate 
since the record spans the period with CVP-only operations up to and including the 
period when both the SWP and the CVP are operating. What would be more interesting is 
to show the typical changes in these flows as the projects mature to maximum 
entitlements. Furthermore, given the highly skewed character of the monthly flow 
distributions as shown above, it is more important to show what the flows are for 
the dry as well as wet domains. We have already shown that the average monthly 
flow is an uninteresting statistic and lends no meaning to the analysis. 



OTHER COMMENTS ON THE DRAFT MONTEREY + EIR 
 

 
Use of  Partial Hydrologic Records in Some Impact Analyses 
 
 In several instances the analysis relies on restricted hydrologic records in 
quantifying a particular point. The analysis of the effects of “borrowing” from lakes 
Castaic and Perris is a particular egregious example of distorting the impact by use of a 
restricted record. The analysis tries to show that the borrowing has little or no impact by 
comparing operations at these lakes before and after the Monterey amendments. Central 
to this analysis are the recorded data of operations from 1974 through 1994 for the before 
and the recorded data of operations from 1995 through 2003. The problem with this 
comparison is that the before record has an embedded 6-year drought and the after is an 
acknowledged wet period. Thus borrowing under Monterey occurred during a wet period 
while the basis for comparison has a mixed hydrologic record. Given the variations in 
lake parameters over ordinary operations those records are also too short to give 
confidence to the conclusions drawn. 
 If  CALSIM II did not have so many flaws, this would have been a good example 
for its use to establish over the variation of a 98-year record the relative changes in lake 
levels due to borrowing. This would be standard practice for a study of this kind for 
which a large simulation had been developed. Unfortunately, CALSIM II is not a 
simulation and is not an appropriate tool. This leaves the analysis of the impact of 
borrowing resting on comparisons of a very restricted record. 
 In section 7.1, which characterizes the environmental setting in the major rivers 
and the Delta, data is presented which comprises significant variations in record lengths. 
Some data records span the period of SWP start-up but stop before full maturation of 
project contract entitlements. Only averages over these periods are reported so it is 
puzzling to discern just what the EIR is attempting to portray. Clearly, what would be 
much more informative would be to show the trends in stream flows as the project 
matures. Also, because the data represent several different sources, there are 
inconsistencies in the data. Inflows do not necessarily add up to Delta outflow (Table 7.1-
2), as one would expect from the ensemble of rivers represented. The same can be said of 
the presentation of pre-project water quality data. If the environmental setting is to serve 
as a basis for comparison in impact analysis, the presentations leave much to be desired, 
especially when more informative presentations could have been prepared. 
 
Use of frequency charts 
 
 Another reporting method is the use of the “frequency of return” charts that 
appear throughout the EIR. They purport to give the sense of probability of occurrence. 
However, because there are really two underlying probability distributions for the 
hydrology (“dry period” and “wet period” as we show above) the frequency charts are 
misleading and give an optimistic picture of the project’s capabilities. They should not be 
used in the EIR 
 
 



 
Article 21, Carryover, and Turn-back Pool Deliveries 
 
 These three categories of contractual water deliveries raise serious questions 
regarding pumping and Delta health. All are deliveries to be made in January, February, 
or March when certain conditions prevail. Article 21-water is termed surplus water but 
the only definition for it comes from the SWP contracts. There is certainly no test of 
whether it is surplus to the Delta. DWR must develop a definition of surplus water 
that is properly constrained by considerations of Delta ecological health. This 
constraint must supersede the definition of surplus water in the master contract.  
The EIR must be considered deficient until such a requirement has been met.  

The Monterey Amendments eliminates all the conditions and constraints on 
delivery of surplus water that were in the original contract and substituted a new Article 
21. One of the original provisions was the responsibility to determine that surplus water 
not be used in any manner that would constitute the development of a permanent-like 
economy due to its use. The new definition would seem to allow much more latitude to 
the use of surplus water for M&I uses that might not be allowed under the original 
contract. The EIR should analyze the impact of this provision in creating still more paper 
water.  

Carryover and Turn-back Pool water are also contractual definitions and, together 
with Article 21 water, all three definitions have been modified by the Monterey 
Amendments. Carryover water is strictly a consequence of the difference between the 
definitions of contract year and water year. “Carryover” as used in the contract does not 
deal at all with reserving water in one water year to make it available in a subsequent 
water year, which is the normally intended meaning of the word. Instead, at the end of 
December when a new contract year starts, whatever Table A amounts that were 
scheduled but not delivered in the old year may be delivered in the new contract year 
even though it is in the same water year. The demand for this delivery occurs in the same  
months as for Article 21 water when, as we have shown, there is great uncertainty as to 
how the water year will turnout. The same is basically true for Turn-back Pool water. It 
too is a creation of the difference between contract and water years. Both “Carryover” 
and “Turn-back Pool” create opportunities for the contractors to “game” the system to get 
more Table A deliveries, all under the guise of strict adherence to the contracts. Because 
these categories are basically contractual creations of Monterey, invocation of them to 
cause deliveries in the first three months of the contract year should be carefully 
scrutinized in the EIR for impacts on Delta health. In fact, it would be extremely useful to 
examine project operations without these provisions. Furthermore, an alternative scenario 
for full EIR examination should be generated which requires the contract year to be 
coincident with the water year. 
 
EWA operations 
 
 The EIR’s discussions of the Environmental Water Account (EWA) do not help 
the reader understand how the EWA is supposed to work. On one hand it sounds like it is 
intended to reserve water to be made available for fish in the Delta when circumstances 
indicate that more flow into the Delta is necessary. On the other hand the EIR talks about 



storing EWA water in the San Luis Reservoir. If it is in the San Luis Reservoir how is it 
made available to the fish when needed? The obvious question is could the water be kept 
above the Delta so that its release for fish is direct and to the point? Why must the water 
be delivered to San Luis Reservoir if it is anticipated that it will be needed for the EWA? 
Are those who are selling their water south of the Delta making a profit on it? And if it is 
a project obligation to adhere to the ESA why doesn’t DWR act cautiously to make sure 
that it keeps enough water above the Delta to assure their ESA obligations? All of these 
questions should be addressed in the EIR. 
 
Energy Impacts 
 
 Since the SWP is a very large net consumer of power, and given the present 
urgency about energy use and global warming, the analysis of the project’s energy 
impacts is very important. Probably the most important direct energy effect of the 
Monterey Amendments per se is the transfer of 130 TAF of water from agriculture in the 
San Joaquin to urban users, most of which are outside the San Joaquin Valley. For those 
transfers to Southern California the transferred water must be pumped over the Tehachapi 
Mountains, which constitutes a net increase of pumping energy over and above that 
which would have been required if the water was used in the Southern San Joaquin as 
originally called for in the contracts. However, there are many more facets to the impacts 
of energy requirements associated with this project. 
 First and foremost, because the project has rarely delivered close to full Table A 
allotments, there is the question of how the energy required for pumping will be supplied 
when the project deliveries approach the full allotments. Since the SWP is at present a net 
energy consumer, any additional deliveries must be presumed to require more pumping 
energy, which must necessarily come from commercial power from the grid. Given the 
difficulties that California has in meeting peak demands in the most recent years, it is not 
at all certain that additional pumping energy can be had without significant impacts on 
the competing demands of California residents. It may be argued that this particular 
problem would attend the SWP without Monterey, but we should point out that all of 
DWR’s calculations with CALSIM II predict increased deliveries, so much so that they 
have made those calculations the basis of their reliability analyses. The same CALSIM II 
calculations also are used to claim that the amended SWP now has much less “paper 
water”. In any event, to make their calculations consistent they should assess the net 
increase in pumping energy demands associated with their claim that they can deliver 
more water than in the past.  
 A correct reckoning and portrayal of the energy impacts should use the actual 
record of deliveries as a basis for comparison instead of the CALSIM II generated 
numbers for year 2020. (There is particular concern in the period 2000 to 2005 when 
increased Delta pumping during December, January, and February occurred and a 
tabulation and comparison to prior years would be very informative.) The energy 
problem is how the additional energy to get to 2020 conditions is to be generated. 
 Another aspect of the Monterey Amendments that impacts energy demands is the 
transfer of the Kern Water Bank to the Kern Water Bank Authority (KWBA) combined 
with the Monterey created delivery categories of Article 21, Carryover, and Turn-back 
Pool. The combined effect allows the KWBA to request water from these various 



accounts to put in the Kern Water Bank for the benefit of the KWBA, which incidentally 
comprises water entities that are not direct contract recipients of SWP. Thus a demand is 
placed on the SWP to pump water that would not have necessarily been pumped if 
KWBA had not been given the Kern Water Bank. The analysis must show how 
operations of the Kern Water Bank would have been expected to occur if it had remained 
as an SWP project facility. Also there is the question as to whether non-project 
participants, such as those comprising the KWBA, should benefit from project 
contractual provisions regarding the prices they pay for pumping energy. Given that 
additional energy increments above the previous baseline must come from commercial 
power, it seems that non-project participants should pay that marginal cost for pumping 
to fill the Kern water Bank. In other words all other legitimate SWP contractors must pay 
slightly more for their pumping energy needs because of costs imposed by operations of 
the KWBA. 
 In summary, the impact analyses must trace all the different flows that follow 
from the Monterey Amendments and accurately calculate the pumping energy differences 
and compare those differences to the previous actual baseline, and not to the year 2020 
level of demand. 
 
Land Use and Planning 
 
 
 In California one of the most important elements in land use planning is the 
availability of a reliable water supply. Because the first Monterey Agreement EIR failed 
to deal with the well-recognized inability of the SWP to deliver even close to full 
entitlements the EIR was held to be deficient. The Appellate Court made note that this 
lack of candid treatment in that EIR placed local planners in a difficult decision as to how 
much firm water they could count on in approving or rejecting development projects. 
Because the pre-Monterey contracts had provisions in them to allow DWR to bring 
entitlements into consonance with real capabilities to deliver and the Monterey 
Agreement made it a specific objective to eliminate those provisions, the Court stated that 
a new EIR must be drafted that analyses the consequences of utilizing the eliminated 
provisions to bring promises of delivery in accord with the project’s capability to deliver. 
The current EIR has attempted to do this, relying on calculations with CALSIM II, but 
because of the total inadequacy of CALSIM II as presently configured those analyses are 
flawed. This brings us to the point in the EIR impact analysis where a fundamental 
requirement promulgated by the Court of Appeals has not been fulfilled. The present 
section of Land Use and Planning is therefore of little use. Nonetheless, there are some 
observations that can be made that may be useful in correcting the analysis in a future 
document. 
 The analysis of impacts on Land Use and Planning avoids the most obvious 
consequences of the project. Table 7.10-1 attempts to guide the reader to the most 
important impacts but ignores what must be considered the first order impacts. The table 
indicates that the only concern with the permanent transfers of water from agriculture to 
others is with the changes in land uses and agricultural practices of the land from which 
the water is transferred. However, it should be clear that any transfers to urban uses raises 
profound issues with changes in developed land use whenever additional water supplies 



are make available. A prime example of this is the development now being pursued in the 
Castaic region solely because the Castaic Lake Water Agency claims to have reliable 
additional water supplies made available from transfers from Kern County Water 
Agency, all under the auspices of the Monterey Amendments. How the EIR can be silent 
on this matter is beyond comprehension. 
 Furthermore, the amounts of additional, reliable water claimed in the transfers is 
solely based on DWR’s CALSIM II calculations as they are presented in the settlement-
mandated provision requiring a reliability report. Because CALSIM II has already been 
shown to be a grossly inaccurate calculator of reliable water, its use in assessing how 
much water can be relied upon just continues the problem of “paper water”, which the 
Appellate Court and the Settlement Agreement state must be eliminated from land use 
planning. 
 The table also misses the point on the Kern Water Bank transfer. By changing the 
water bank from a SWP facility to one owned and operated for the benefit of a limited set 
of water users, the SWP plans for delivery have been necessarily impacted and as a direct 
consequence the plans regarding the use of whatever water the water bank could have 
made available for all the SWP contractors are impacted. 
 Also the Reliability Report fails to account for the presence or absence of local 
water sources and its guidance to SWP contractors is too simple to be of any practical 
planning use. For example, many SWP contractors, taking their cue from the Reliability 
Report, assume a number around 75% reliability, which they apply to their Table A 
amount in reckoning their reliable supply. In truth, the way that the 75% is calculated 
depends on the project being able to deliver substantial amounts of Table A to Kern 
County Water Agency and the Metropolitan Water District because they have large 
reservoirs and can accept these large amounts in off-demand periods. By contrast, most 
other SWP contractors do not have such storage means and must take their Table A 
amounts during seasonal demands and the average amounts that can be relied on under 
those conditions is much less than 75%. Accordingly, a planner depending on water from 
one of these other SWP contractors would be misled. It is also an interesting observation 
that any development which is permitted solely on the basis of a SWP supply can really 
only depend on approximately 15% of whatever Table A allotment it may have because 
that is the lowest delivery level in the record. This has proven to be a realistic possibility 
in Santa Barbara County where transfers of SWP allotments among SWP subcontractors 
are being made to support developments outside existing water district boundaries. DWR 
needs to instruct its SWP contractors on how to use the information developed by them 
respecting each individual contractor’s ability to receive SWP water in concert with 
whatever other water sources it has available. 
 In summary, the analysis in the EIR of impacts on Land Use and Planning is too 
superficial and limited to be of any use in prospective project decisions. 
 



APPENDIX A 
 

An Analysis of Reverse Flows at the South Delta Pumps 
 

Recently, additional information on several factors was obtained that could explain 
the observed Pelagic Organism Decline (POD) in the Delta. It had been posited earlier 
that unusually high pumping by the SWP in the months of December, January, 
February, and March could be the cause. The additional information now focuses on 
the fact that high reverse flows in the Old San Joaquin River brought on by SWP/CVP 
pumping may explain the loss of the Delta Smelt. The investigations that brought this 
information to light also were concerned with the same four months (D,J,F,M). This 
information has been analyzed to relate the Old River flows to export pumping, river 
flows at Vernalis on the San Joaquin, and the Sacramento at Freeport. To date one 
quantitative relationship has been developed that explains the reverse flows quite well. 
The method used was multiple regression analysis and the best relationship so far is 
given below: 

 
 OLDSJ  = 243-0.942*EXP+.533*SJVER 

 

 Where   SJVER = San Joaquin flow at Vernalis, cfs 
   EXP = export pumping,  cfs 

  
Since export pumping is generally much greater than flows at Vernalis, this 
relationship yields negative flows for Old River in most instances. 

    
 

The data set covered the years 1981 to 2006. Two data points appear as clear outliers, 
1983 and 1997, which were very high run-off years. The standard error for this 
equation is 430 cfs while the corresponding percentage error of the fit is 18.5%. All 
coefficients are very significant (“t” values are respectively, 15.11 and 20.23). 
 What seems clear is that export pumping is a very strong variable; reverse (i.e. 
negative) Old River flows could be reduced by directly reducing exports. It seems also 
clear from perusing the input data that San Joaquin flows at Vernalis are not substantial 
enough to overcome the export reverse draw. This is probably due to the fact that in 
most years almost all of the San Joaquin is diverted for irrigation. 
 Another factor not yet analyzed is the magnitude of the exports compared to the 
volumes of water in the sloughs and Clifton Court forebay. When exports typically 
average 10,000 cfs for days at a time, the transit time through the sloughs may be quite 
short. (For example, 10,000 cfs equates to 20,000 acre-feet per day, which could be on 
the order of the volumetric capacity of Clifton Court forebay.) It seems that the 
biologists should look at what happens at all the levels of the aquatic food chain when 
that happens. Perhaps the reduction in smelt numbers and the observation of smaller 
smelt later in the spring are related to the reduction in biologically available food. 
 It might also be profitable to take a restricted look at the months of just December 
and January. Using all four months tends to obscure the fact that quite often river flows 
in the first two months of the four month period can be quite low, so much so that 



exports would be even more devastating. The biologists should be asked to investigate 
the relationship of POD to just the pumping and flows in the first two months. 
 The sheer magnitude of the export flows is also interesting. There was a levy failure 
in one of the Jones tracts during a period when most observers would not have expected 
any stress on the levies. However, the maps show that the tracts in question are along 
the channels that lead directly to the pumps. Is it possible that the magnitude of the 
flows to the pumps was an important factor in the levy failure? 



COMMENTS ON DWR’S TECHNICAL MEMORANDUM 
 

“Progress on Incorporating Climate Change 
into Management of California’s Water Resources”, July 2006 

 
By Arve R. Sjovold 
September 2, 2006 

 
  

 In DWR’S year 2002 report on the “The State Water Project Delivery Reliability 
Report” it was explicitly acknowledged that climate change would affect the timing and 
amounts of snowfall and possibly precipitation and that sea level rise was likely. At that 
time the timing of these impacts was speculative. That report promised that more 
definitive studies of the impact on climate change would be provided, possibly as soon as 
the update of the California Water Plan Update 2003. Thus, it was with some anticipation 
that I looked forward to a comprehensive study of the affects of climate change on the 
SWP. The subject report fails to provide that comprehensive study. Although DWR did 
engage in some rather elaborate computerized calculations, the subject of those 
calculations studiously avoided the impacts, now more widely recognized, but clearly 
acknowledged in the 2002 Reliability Report. Any keenly interested observer of the 
debate on climate change would have expected a cogent and objective analysis of the 
effects of sea level rise and changed Sierra run-off patterns as first order effects. 
 The report devotes considerable of its quantitative analyses to the calculations of 
the effects of a very modest sea level rise of 15 inches on the ability of the Delta to 
deliver water to the pumps without severe violations of salinity thresholds. It does so 
based on assumptions that upstream reservoir operations are not changed and that sea 
level rise does not change the hydraulic network in the Delta. Another assumption for this 
analysis is that the salinity gradient in the western Delta does not change with this sea 
level rise. No supporting evidence or analysis is given as to why these assumptions are 
reasonable. In other words, a primary assumption is that the current system of Delta 
levies remains in tact with a 15 inch sea level rise. I won’t argue that that level of sea 
level rise may indeed leave the levies operationally in tact, but it misses the first order 
question of what level of sea level rise will compromise the system of levies. There are 
good maps (produced by DWR, if I am not mistaken) of what the Delta may look like 
with 1, 2, 4, and 10-foot sea level rises. From these maps it is clear that somewhere 
between 2 and 4 feet of rise there is little assurance that the Delta can perform as a 
delivery network of fresh water to the South Delta pumps. Since the subject report 
acknowledges that 2.9 feet of sea level rise is likely under one of the scenarios studied by 
the International Panel on Climate Change (IPCC) by the end of the century, clearly the 
most important question to be addressed by DWR is to calculate at what level the Delta’s 
levies cannot be relied upon. The subject report does not do this and does not offer a 
qualitative discussion. 
 The other major assumption underlying their quantitative calculations is that 
reservoir operations (that is, Oroville and Shasta) are not changed by climate change 
impacts. That this is an untenable assumption is apparent from the report’s side study that 
shows, under 3 different scenarios, that peak discharge from the Feather River may be 



substantially altered. In fact, the most severe scenario carefully quantifies that peak 
discharge for a “15 year event” may be 2 ½ times the current estimate of a 15-year peak 
discharge. Clearly, any inquiring mind would wonder how reservoir operations might be 
affected by such a finding. Curiously, the report does not inquire further. But that may be 
the most intriguing finding of the report. If as a matter of hydrology peak discharges at 
any return level are 2 ½ times higher, such a finding would call into question the ability 
of the dams to function as designed. First, 2 1/2 times peak discharge would probably tax 
the design limits of dam spillways. Second, flood pools in reservoirs would have to be 
enlarged compromising water conservation objectives. Third, passage of discharges 2 1/2 
times as large would undoubtedly cause havoc below the dams. None of this is addressed 
in the report even though that is where it should logically lead. 
 In conclusion, the report shows no scientific curiosity concerning the very likely 
first order impacts of climate change. The detailed quantitative analyses that are 
performed are totally irrelevant to what are the major questions that are posed by climate 
change. The report should candidly state that the most reasonable forecasts of what 
climate change might produce would seriously compromise the project, to the extent that 
the SWP may be obsolete in its current configuration within the current century. This is 
certainly a different tone than that conveyed by this report. 
 
Specific Criticisms 
 

1) The report still relies on CALSIM II as a reliable model to study the impacts 
of climate change. First, as we have so many times stated in the past CALSIM 
II is a fatally flawed model. It has not been calibrated and is not a true 
simulation model, as it is commonly referred to. Second, the indices that are 
use to drive the model in certain of its calculations are without scientific or 
practical merit. They provide the so-called simulation with perfect information 
of stream flows in advance of simulated operational decisions and the indices 
are highly distorted representations of the true stochastic nature of the 
operational problem, simulating operations in the face of uncertain future 
stream flows. It is particularly noteworthy that the CALSIM II run labeled  
“Base” in the report does not resemble the CALSIM II 2021-runs performed 
for the Reliability Report for ostensibly the very same assumptions. In fact, 
the variance between these two case studies, the “2021” study in the reliability 
report and the “Base” in the climate change study, is roughly the same as the 
differences reported between the “Base” case in the climate change study and 
the alternative scenarios. (See Table 1 below.) In stark terms, we are using a 
measuring instrument that is too imprecise to reliably  distinguish differences 
among the scenarios. Scientifically, the model is inappropriate just on that 
finding and DWR staff should be required to establish why there are such 
differences between these two reports. 

 
2) Throughout a significant portion of the report detailing previous hydrologic 

history of the Central Valley, there are many regression analyses results that 
are portrayed to establish certain trends that may have some significance. The 
report does not state why they may be relevant. I find it difficult to see any 



such relevance except if it is to acknowledge that some climate change may 
have already occurred. Even then, I fail to see the relevance absent any 
analysis that shows why it should be. Beyond that observation of relevance, 
there is the more important issue of deciding when a calculated trend is 
significant. It appears from the data presented in the report that many of the 
trends are statistically insignificant at normally accepted thresholds. Why such 
trends are reported as maybe “real” is puzzling. 

 
3) The preoccupation with the affects of climate change on stream flow 

temperatures is probably misplaced. Given that current project operations are 
decimating species in the Delta, the concern seems an attempt to show that the 
species are doomed anyway and we shouldn’t worry about what the projects 
are doing now. That is a very shortsighted view and seems to be extremely 
self-serving with respect to current operations. My view would show more 
emphasis on characterizing future overall stream flow amounts and timing 
rather than on speculations on stream-flow temperatures as if the basic stream 
flows are relatively unperturbed. 

 
4) The report does provide a fairly decent summary of the extant scientific 

theories supporting global warming and the effects on climate. The report 
depends most strongly on the work reported by the IPCC and the scenarios 
they cast. However, other more recent work out of the Goddard Space Science 
Institute (GSSI) strongly suggests that ice sheet breakup of the Greenland 
and/or Antarctic ice sheets may accelerate sea level rise significantly, an event 
that is not a major factor in the IPCC scenarios. If the GSSI theory is more 
correct the integrity of the Delta in the nearer future may be in doubt. Neither 
the IPCC nor the GSSI can offer precise timelines as to when significant sea 
level rise may occur. Nonetheless, it is vitally important that DWR include a 
candid appraisal of the likelihood of sea level impacts on the Delta beyond the 
mere 15-inch rise assumed in their studies. Calculations can easily show that 
the generally accepted existing level of climate forcing, .85 watts/m2, is 
sufficient to melt sufficient ice to raise sea level by 0.4 feet per year. What is 
not certain is how future climate forcing will divide between melting ice and 
warming the biosphere. It is very clear right now that the rate of sea level rise 
cannot be estimated precisely but the potential for rapid sea level rise is the 
most important feature of global warming. The report should candidly state 
so. 

  
5) The report summarizes the past history that has been developed for global 

warming over the past 650,000 years which shows that within our recorded 
history the Earth is near a peak warm temperature for this interval. (See; 
James Hansen, “A Slippery Slope”, Climatic Change, 68, 269-279, 2005). If 
the report had included the corresponding data on the coincidence of 
greenhouse gas concentrations and sea levels with temperature it would be 
quite clear that greenhouse gases are the most significant driver of 
temperature change and consequent sea level rise. The DWR report does 



include a table of the existing concentrations of CO2 and methane, 
corroborated in the attachment, which are higher than ever measured by the 
ice cores within the past 650,000 years. This remarkable finding should 
require the widest possible range of possible changes rather than the restricted 
ranges chosen by the report. In short, the authors of the report did not delve 
deeply enough into the current research being performed on climate change 
and the report cannot claim to have met its objective of “incorporating climate 
change into the SWP.” 

 
6) The analysis to incorporate climate change into CALSIM II involves an 

intricate attempt to translate IPCC climate change scenarios into specific 
quantitative changes in major Northern California river run-off as the basis of 
the computer calculations that form the major effort of the report. It is noted in 
the analysis that the climate change scenarios are based on global models that 
incorporate only six grid points to characterize expected rainfall for all of 
California. The analysis then proceeds to use the information developed for 
these six grid points to generate estimated changes for 10 of the major rivers. 
Another model, the Variable Infiltration Capacity (VIC) model, is used to   
calculate these estimated changes of rainfall into run-off. An important 
assumption in this exercise is the use of the VIC model to develop 
perturbation ratios due to climate change that can then be used to modify the 
characteristic run-off measurements for these rivers. The clear flaw in this 
methodology is the measured run-off used to characterize the rivers. The 
analysts chose the year 1976, a readily acknowledged drought year to 
characterize the average or “normal” run-off. Since 1976 was well below 
average for any river system in California, this choice necessarily biases the 
estimated changes low. 1976 run-off was probably less than half the average. 
Therefore, on translating changed rainfall into estimated run-off for the major 
rivers feeding the CVP and SWP, the use of 1976 as a basis to scale from as 
described in the report necessarily underestimates the run-offs under climate 
change by a significant amount. Accordingly, the entire exercise with the 
Delta model, DSM, is not even a reasonable estimate. Since this computer 
exercise seems to comprise the most substantive portion of the report, it calls 
into question any and all of its findings. DWR should be required to justify the 
choice of 1976 (although on its face it seems that this can’t be done). A 
standard analysis of this type would have done so as a matter of course.  

 
 
 
 
 
 
 
 
 
 



 
   

Table 1 
Comparison of “Base” and 2021 CALSIM II Runs 

 
(Million acre-feet per year) 

 
Water Climate Change Report 2002 Reliability Report Deviation 
Year       SWP Exports        SWP Exports 
            Fixed Demand 
 
76   2.97    2.78      .19 
77   1.00    0.83      .17 
78   3.61    3.91      .30 
79   3.70      3.49      .21 
80   4.10    3.46      .64 
81   3.33    3.40      .07 
82   4.71    4.13      .58 
83   3.68    4.13      .45 
84   3.42    4.10      .68 
85   3.52    3.32      .20 
86   4.20    3.01    1.19 
87   2.57    2.84      .27 
88   1.54    0.99      .55 
89   2.72    2.90      .18 
90   1.60    1.15      .45 
91   1.10    1.00      .10 
 
Average Deviation         0.39 
 



APPENDIX B 
 

Development of a Preliminary Algorithm 
To Guide Pumping from the Delta 

In the Months of December and January 
 
  A look at monthly flows for the runoff record reveals that significant runoff 
begins in December and increases on through May. The highest runoff measurements 
generally occur in the spring. However, from time-to-time there are some early winter 
runoffs that are quite high. When looking at just the dry year portion of the record it is 
quite clear that the drier years are almost always characterized by runoff in both 
December and January that are much below average. Thus if the water year is going to 
produce reasonable runoff it must come from above average spring runoff. But the 
operators of the projects cannot safely assume that spring will be above average and 
must then adopt prudent operations when beginning export in the fall and winter. 
Therefore, an operational procedure must be developed that begins with the 
assumption that the water year will be dry until conditions show that it is likely to be 
wet. (We dismiss the notion that the previous water year has any useful information 
contained in its runoff record as is intimated by the “40-30-30” index.) The question is 
then, how can we establish with some certainty how much runoff is likely for the year? 
 To answer this question, we analyzed the relationship between total runoff recorded 
by the end of the water year to the measurements of monthly runoff as they occur. A 
perusal of the record shows that trying to rely on December runoff alone does not 
provide a reliable indicator. Next we examined the potential of the combined runoff of 
December and January to indicate the character of the impending water year. 
 We started by defining simple indicator variables. Since we desire to provide 
indicators that are most useful in the early part of the water year we concentrated on 
the months of December and January to see how much they could tell us. The 
indicators that seem to work reasonable well are as follows: 
 
 DRYWINTER, which takes on the value of either one or zero. If it is one, then it 
signifies a combined December-January runoff that is quite dry for that period. We 
first tried a combined runoff of less than 2.5 million acre-feet (MAF), which is just 
over half the average for this period. Later we tried a value of less than 2.25 MAF 
which is just about half.  
  
 WETWIN, which takes on the value of either one or zero. If it is one then it 
signifies a combined December-January runoff of greater than 4.24 MAF, which is the 
average for this period. 
 
 WETSPR, which takes on the value of either one or zero. If it is one then it signifies 
a combined April-May runoff of greater than 7.4 MAF, which is the average for these 
two months. Later we tried a threshold value of 6.5 MAF, or slightly less than the 
average. We felt that more precision in the spring runoff is not necessary since one 
must wait until spring to measure the runoff. So the role of this indicator variable is to 
establish explanatory power for the desired relationship for predicted total runoff. 



Besides operations can be modified once we have passed beyond the months of 
December and January and the water year record unfolds. 
 
The best relationship that we could find is given below: 
 
 TOTAL= 12.81- 2.99(DRWWINTER) + 7.22(WETWIN) + 5.17(WETSPR) 
 Where: 
  TOTAL = total water year runoff in MAF 

DRYWINTER = 1,0     where 1 is sum of Dec-Jan when less than    
        2.25 MAF 

WETWIN = 1,0     where 1 is sum of Dec-Jan when more than 4.24  
       MAF 

WETSPR = 1,0     where 1 is sum of April-May runoff when  
         Greater than 6.5 MAF 

 
 These variables were then tried in a linear multiple regression relationship to 
examine their explanatory power. All of the indicator variables were highly significant 
and the standard deviation of the fit was 3.27 MAF. Nine of the 98 data points in the 
sample were deleted from the regression calculation as probably too extreme on a 
probability basis. 7 of those 9 were for extremely high runoff years. Since the problem 
of export pumping is much less dependent on very high runoff years these deletions 
are not of prime importance and their inclusion only tends to skew the results. It is also 
noteworthy that the deletion of these data points appears not to affect the coefficients 
materially but does improve the precision of the relationship. 
 

Conclusions 
 
 With three independent, stratifying variables that take on either of two possible 
values there are 6 independent outcomes. They are: 
 
 DRYWINTER and a dry spring (1,0,0), which produces an estimate of TOTAL of  
9.82 MAF. 
 
 A winter (December-January runoff) that is greater than 2.25 but less than 4.24 
MAF and a dry spring (0,0,0), which produces an estimated total runoff of 12.8 MAF. 
 
 DRYWINTER and a WETSPR (1,0,1), which produces an estimated total runoff of 
15.0 MAF 
 
 A winter that is greater than 2.25 but less than 4.24 MAF and a WETSPR (0,0,1), 
which produces an estimated total runoff of 18.0 MAF. 
 
 WETWIN and a dry spring (0,1,0), which produces an estimated total runoff of 20.5 
MAF. 
 
 WETWIN and WETSPR (0,1,1), which produces an estimated total runoff of 25.7 MAF. 



 
 Of the 98 years of the runoff record, nearly half the points(47) are included in the 
three categories that have estimated runoff less than the average for the total record. 
Twenty four (24) of the 47 points are associated with the estimate of 9.82 MAF. 15 are 
associated with the estimate of 12.8 MAF and 8 are associated with the estimate of 15.0 
MAF. All three of these categories are determined by the combined monthly runoff of 
December and January and make no assumption that the spring will be wet. 
Accordingly, one may conclude that all December and January operations should 
assume that the water year is part of the dry period until spring runoff dictates 
otherwise. It is particularly important to note that for fully one quarter of the record (24 
years), only 9.82 MAF can be relied upon. This should be the starting point for 
developing operations criteria for export pumping that take due care to preserve the 
Delta environment. 
 At present it appears that December and January pumping are little modified by the 
hydrologic indications to that time. Since project demands are low at this time of the 
year, these months are used to fill south of the Delta reservoirs. Only the constraints on 
Delta outflow and salinity may limit the pumping; and the restrictions here are highly 
skewed because of the influence of the erroneous “water year index” discussed in the 
body of the text. Questions that should be asked include: Should there be much of any 
export pumping if December and January runoff is below 2.25 MAF? Can the health 
of the Delta fisheries and its broader ecology be assured under such low flow 
conditions? Of those 24 years that comprise this condition three are for years that are 
extremely dry, averaging just under 6 MAF. What would be prudent operations under 
those conditions? The same questions must be answered for the other two dry year 
categories. The biologists should be asked to weigh in on what would be desirable 
under these drier conditions to assure Delta health. 
 It is possible that integration of snow-pack measurements might improve the ability 
to forecast more accurately or at least earlier with the same accuracy. However, 
reliable snow-pack measurements are usually not available until the end of March. 
Accordingly, early runoff is the most readily available and reliable indicator that can 
be useful. 
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HOW CALSIM II DISTORTS ESTIMATES OF 
AVAILABLE SWP DELIVERIES 

 
By: Arve R. Sjovold 

March 2, 2008 
 

 In my comments on the Draft Monterey++ EIR I provided a rather thorough 
examination of significant flaws in the CALSIM II model. The comments were couched 
in statistical terms whose significance may not be readily discerned. In this essay I try to 
provide more commonplace analyses to show what the consequences of the flaws really 
are. 
 There are two structural flaws in CALSIM II, the methodology by which the 
water indices are constructed and the use of these indices in the model. In addition, there 
is the matter of how CALSIM II results as measures of probability are reported in the 
Reliability Report and how the results are reported in the EIR. Then there is the matter of 
the how the hydrology is represented in the model. Here I will attempt to show how each 
of these factors operate to produce faulty estimates. 
 
Problem 1: Faulty Indices 
 
 Indices are sometimes useful in models to categorize certain information to 
facilitate calculations. In CALSIM II the indices that are used in this fashion are the water 
year indices. These are constructed from measures of runoff from the major rivers 
feeding the Central Valley and are used to characterized whether a year is “wet,” “above 
normal,” “below normal,” “dry,” or “critical.” One of the problems in using this type of 
characterization is that there are two definitions of “year.” There is the “contract year,’ 
which is identical to the calendar year, and the “water year,” which is a characterization 
developed on the basis of hydrology and is particularly pertinent in a climate that has 
summer drought. The “water year” is the period from October 1 through the following 
September 30. This definition follows from the recognition that because of summer 
drought little runoff is generated in the summer as the streams become increasingly lower 
until fall and winter rains generate significant runoff, which is later followed by the more 
important spring snowmelt. Actual project operations must respect both the “contract 
year” and the “water year.”  
 The water indices that are used in CALSIM II try to span these two definitions by 
constructing an index that is a weighted average between the runoff from the preceding 
water year and runoff from the present water year. In so doing the index is made to 
represent a runoff from two water years that may have nothing to do with each other. It 
then becomes a flawed guide to operations and calculations. 
 I performed a correlation analysis on the series of annual measured runoffs (water 
year) in the Central Valley to find out whether a given water year is more likely to be wet 
(or dry) if the previous water year was wet (or dry). The result was that there is virtually 
no correlation, which means that each water year has to stand on its own. Thus the project 
should not base operational decisions on an index that is a composite of two water years 
in attempting to characterize the runoff. This is an  important finding that has profound 
consequences on how much and when water can be delivered from the Delta. 



 First, there are several examples in both operations and in CALSIM II 
calculations where an erroneous index has led to a serious error in pumping. This 
circumstance occurs primarily every time a quite dry water year is preceded by a fairly 
wet water year. When this circumstance occurs, the flawed index indicates that the 
ensuing water year will be wetter than the actual case. If the quite dry year is followed by 
another quite dry year (the 1976 and 1977 years are a good example), more water will be 
pumped in the first of the two dry years with the result that the second dry year will be 
very short. The record shows that 531 kaf of surplus water was delivered in 1976, a year 
that delivered only about 30% of Table A entitlements. The following dry year, 1977, 
323 kaf of surplus water was delivered while the project could only deliver about 15% of 
the Table A entitlements. Both of these years were well below average for runoff while 
the preceding year, 1975 was above normal. Clearly the project could have evened out 
the deliveries for the two years much better if it hadn’t been misled by the erroneous 
index. 
 In my comments on the Draft EIR, I also analyzed how the projects should be 
prudently when each water year is treated independently. There I showed that until there 
was sufficient fall-winter runoff to indicate that the year would likely be average or 
better, that pumping should be curtailed. My analysis showed that that point wouldn’t be 
reached until the end of January in most cases and could extend into February in a few 
cases. Because surplus water is declared available in the first three months of the calendar 
year, a reduction in pumping for any of these months would impact surplus water 
deliveries. The water index that is used by the project provides no such restriction. 
 The reverse case of a wet year following a dry year does not present an equivalent 
problem simply because project operations always respect the real time unfolding of the 
water year. Therefore, if the project operations begin in the fall with an index that is 
biased low, it soon becomes apparent in the actual runoff that conditions will be better 
than promised by the index. There is little risk that too little pumping will occur. 
 
Problem 2: Perfect information in CALSIM II vs. Operations in the Face of 
Uncertainty 
 
 The next important flaw is with the use of the indices in the CALSIM II 
calculations. In CALSIM II a look-up table is created to store the water year type for use 
in the optimization calculations. The entries in this look-up table are single values for an 
entire year, including the unfolding water year. The indices are not modified in the course 
of the calculations. CALSIM II is structured to make water routing decisions based on the 
monthly runoff without knowing how the water year is unfolding except in the case of the 
indices which are used to set many important parameters in the calculation scheme. But 
the way the indices are used with respect to the parameters that depend on them is that 
they provide the advantage of knowing ahead of time the circumstances of the eventual 
water year. Thus, CALSIM II is armed with information that allows a calculation of the 
maximum amount of water that can be delivered from the Delta with near perfect 
knowledge, which must be contrasted with the operational decisions that actually unfold 
as the water year is experienced and is likely to result in decisions not to pump to avoid 
the risk that there will be insufficient water in the subsequent months. The difference is 
the amount that CALSIM II is in error, which can only be determined with a calibration. 



Problem 3: Mischaracterization of the Central Valley Hydrology 
 
 Perhaps the worst flaw in the Draft EIR and the Reliability Report is the use of 
averages to describe impacts or outcomes. Most often in ordinary use the term “average” 
or “normal” connotes what is a most likely value, that which is expected more than any 
other value. These two terms are used extensively in both documents to depict impacts 
and outcomes. The problem is that if the “average” or “normal” is an unlikely event, is 
there any merit in presenting such values. An example will suffice to demonstrate the 
difficulty. 
 Say that the series of recorded annual runoff aggregates into two distinct sets, one 
set of years that we call “dry” which for argumentative purposes range between 5 and 15 
MAF per year. The other set we shall call “wet” and they range between 20 and 38 MAF 
per year. Both sets have about the same number of years but of course they are randomly 
interspersed except for occasional drought sequences. The average of the entire record is 
about 18 MAF per year. Now from the way I constructed the two sets 18 MAF per year is 
an improbable event (actually it is more precisely an impossible event if my record is a 
precise recording of all the possibilities.) Recognizing this feature of the record we may 
ask is there any information disseminated by using the term “average,” or as often is done 
“normal.” The correct way to address the runoff record is to portray the data as two 
independent sets, a “dry” one with an average around 10 MAF per year and a “wet” one 
with an average around, say 25 MAF per year. It is entirely a different picture when one 
realizes that in any given year the runoff is either going to be 10 MAF +or – 5 MAF per 
year rather than 18 MAF or 25 MAF +13, -5 MAF. 
 The constructed runoff record above is fairly idealized but it is not far from the 
actual data for the Central Valley. According to the 8-river index the runoff indeed 
aggregates into two distinct sets, one with an average around 12 MAF and the other with 
an average around 25 MAF. (Please note that the 8-river index only captures about 80% 
of the total runoff when all the minor streams are accounted.) In the actual record the 
grand average seldom occurs. In other words, the so-called “normal” is not very normal 
and is certainly not a most likely event. Why is this important? 
 
Misleading Results 
 
 In the reliability report the CALSIM II results over the entire record (93 years) are 
reported in a frequency diagram, which depicts how often the calculated delivery from 
the Delta is greater than a prescribed value. Remember delivery is driven by runoff. 
According to the reliability report the SWP can deliver 75% of Table A entitlement 50% 
of the time. This is a direct reading from the frequency diagram. However, if one looks at 
the likelihood of actually getting 75% +or -, it only occurs about 2 or 3 of 93 years. 
Hardly a likely result and certainly not what we mean when we refer to “normal.” 
 The runoff record indicates that 56% of the time we can expect a runoff less than 
average and 44% of time it will be greater than average. The dry set (i.e. the 56% of 
runoff events) has an average runoff of about 12.5 MAF per year; the wet set about 25 
MAF per year. The CALSIM II delivery record corresponding to the 93 runoff record 
used in driving CALSIM II mirrors the runoff record; slightly more than half the years 



where delivery is constrained by the “dry” set runoff and slightly less than half the years 
where delivery is nearer the maximum due to above average runoff.  
 The problem occurs when the information calculated by CALSIM II is presented 
in the over simplified frequency diagram and read as probability of delivery. Even though 
almost half the years are calculated to deliver more than 75%, the actual likelihood of 
getting near 75% is very poor. When a local planner sees this information he is led to 
believe that he can rely on 75% most of the time. However, in reality more than half the 
time he will have to deal with deliveries much less than 75%. If he chooses the 75% level 
as the reliable delivery and allows new developments to hook up to water supplies on that 
basis there will be virtually no chance of avoiding a severe shortage in more than half the 
years. This is the epitome of “paper water.” The Reliability Report does report the 
calculated results for various drought sequences. For instance, it reports that for a six year 
drought, like the 1929-1934 and the 1987-1992 periods the average delivery will be 
somewhere around 37%. With this information the local planner can calculated his ability 
to compensate during a drought episode. If he has no other sources it will be difficult to 
promise any development a reliable supply greater than 75%. Even then he has to figure 
out how to balance the variations in delivery within the drought. For example, in the 
1987-1992 drought only 15% was delivered in the worst year. The planner would have to 
have sufficient other sources to make up another 22% just to make the average for the 
drought. Because of the way the SWP is set up it is difficult for local planners to decide 
on a reliable level of delivery from the project. The overly simplified frequency diagram 
is almost totally useless for the type of analyses that a local planner should be doing. 
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th
P Street, Suite 360, Sacramento, CA 95814 

Telephone: 916-313-4520 + Email: gapatton@pcl.org 
 
January 14, 2008 
 
Delores Brown, Chief 
Office of Environmental Compliance 
California Department of Water Resources  
Email: HTUdelores@water.ca.govUTH 
(916) 651-9560 
 

RE: Planning and Conservation League comments on the Draft Environmental Impact 
Report, Monterey Amendment to the State Water Project Contracts (Including the Kern 
Water Bank Transfer) and Associated Actions as Part of a Settlement Agreement 
(Monterey Plus), SCH# 2003011118 (“Draft Monterey Plus EIR”) 

 
Dear Ms. Brown: 
 

This letter is to provide comments on the Department of Water Resources’ Draft 
Monterey Plus EIR (DEIR), a document whose preparation PCL has actively sought and 
anticipated for more than a decade.  When finalized, this EIR will be used as the decision-
making document framing a decision by DWR on the so-called Monterey Amendments.  If such 
amendments to the contracts governing the operations of the State Water Project were adopted 
and implemented, they would result in a drastic contractual restructuring of the State Water 
Project, now 47 years old.  Our comments here do not speak extensively to the legality (or not) 
of this proposed decision to modify provisions of the contracts governing operations of the State 
Water Project, which are based on and carry out directions specifically adopted by the voters of 
California.  This letter focuses on the environmental review document, and its adequacy. 
 

In the litigation that compelled DWR’s preparation of this EIR, PCL sought to ensure that 
DWR—the only entity with the statewide duty to manage and administer the State Water 
ProjectTPF

1
FPT—would correct the profound errors of process and substance that fatally infected the 

                                                 
TP

1
PT DWR’s State Water Project duties, as envisioned by Governor Pat Brown and approved by the 

voters of California, are codified in the Burns-Porter Act, Wat. Code, §§12930, et seq. They also 
formed the basis for the prototype State Water Project validated by the California Supreme Court 
in Metropolitan Water District v. Marquardt (1963) 59 Cal. 2d 159.  No Court has yet addressed 
the validity of the Monterey Amendments, whose final status necessarily awaits DWR’s 
decision-making. 
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Central Coast Water Authority’s review and approval of the 1995 EIR supporting the Monterey 
Amendments.  In Planning and Conservation League v. Department of Water Resources (2000) 
83 Cal.App.4th 892 (“PCL v. DWR”), the Third District Court of Appeal unanimously vindicated 
PCL and its co-plaintiffsTPF

2
FPT on both grounds. Pointing to “the…contractors and the members of 

the public who were not invited to the table” in the negotiations that led to the Monterey 
Agreement, the Court held that “CEQA compels process…a meticulous process designed to 
ensure that the environment is protected.” (83 Cal.App.4th at 905, 911.) Recognizing the “aura 
of unreality” surrounding discussions of the State Water Project, which has historically been 
unable to deliver even half the amounts referenced in Table A of the State Water Project 
contractsTPF

3
FPT, the court found that CCWA’s EIR “failed to meet the most important purpose of 

CEQA, to fully inform decision makers and the public of the environmental impacts of the 
choices before them.”  (Id. at pp. 913, 920.) 
 

PCL entered into a 2003 Settlement AgreeementTPF

4
FPT with the expectation that DWR would 

counteract these historic errors and find “an effective way to cooperate” with the plaintiffs and 
other stakeholders in the preparation of an EIR fully complying with CEQA.  DEIR, ex. D, and 
Exh. 3-A. Section III of the Settlement Agreement therefore confirmed, and elaborated on, 
DWR’s EIR duties as previously recognized by the Court of Appeal.  Id. at pp. 9-15.   
 

The Settlement Agreement also made clear that the final outcome of the Monterey 
Amendments remains unwritten, so that DWR’s new environmental review is not directed, even 
in part, at a fait accompli. While the Monterey Amendments are presently effective, they are 
effective only under an interim court order, made under Public Resources Code section 21168.9.  
The interim effectiveness of the Monterey Amendments will expire once DWR makes its new 
decision on all project components, recorded in new Notice of Determination, and files its return 
to the superior court’s writ of mandate.TPF

5
FPT Once DWR completes an adequate environmental 

review, it is DWR’s prerogative, and its duty as State Water Project manager, to render an 
entirely new final decision, and to choose which path to follow: the “Monterey Plus” project, the 
“no project” alternative, or one of the project alternatives reviewed in the EIR. 
 

Since the Settlement Agreement went into effect (more than four years ago), PCL has 
participated in more than two dozen meetings of a Monterey Amendments EIR Committee, 
seeking to ensure that the EIR would produce a thorough and genuine CEQA analysis of the 
Monterey Plus actions.  The EIR is the “heart and soul”TPF

6
FPT of both CEQA and the Settlement 

                                                 
TP

2
PT The co-plaintiffs were Plumas County Flood Control and Water Conservation District, one of 

the 29 state water contractors, and the Citizens Planning Association of Santa Barbara County. 
TP

3
PT See, e.g., DEIR, Appendix C (Long Term Water Supply Contract between DWR and Kern 

County Water Agency), § 6 and Table A. 
 
TP

4
PT DEIR, Appendix D. 

 
TP

5
PT DEIR, Appendix D, §§ II, V.F, VII.C; ex. 3-A. 

 
TP

6
PT PCL v. DWR, 83 Cal. App. 4th at p. 911. 
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Agreement. Regrettably, DWR’s Draft EIR falls far short of what CEQA requires from DWR.  
In short, the EIR is simply not adequate under CEQA. First, the DEIR does not adequately 
address specific concerns raised by the court in PCL v. DWR, including DWR’s clear duty to 
analyze and disclose the consequences of implementing pre-Monterey article 18(b).  That 
provision of the contract (which the Monterey Amendments would eliminate) requires DWR to 
reconcile contract amounts with the “humbler, leaner reality”TPF

7
FPT of deliverable supplies—prior to 

its elimination.   
 

Second, the DEIR threatens a litany of potential new CEQA violations. To mention just 
several key problems: 
•  It improperly inserts key components of the Monterey Amendments into the project 
baseline, distorting the ability of the EIR to compare the project with the “no project” and project 
alternatives.   
• It improperly uses an optimization model, CALSIM II, in a manner that effectively 
excludes the possibility of operating the project in a manner that would reduce rather than 
increase exports from the imperiled Bay-Delta Estuary, and fails to disclose project impacts to 
that estuary.   
• It summarily rejects feasible alternatives and mitigation measures that would 
meaningfully address project objectives without requiring damaging and unlawful levels of new 
pumping.   
• It fails to disclose the institutional and environmental consequences of transferring to 
local interests the ownership of a key part of the State Water Project—the Kern Water Bank, the 
world’s largest underground storage facility—without any effective statewide accountability, and 
fails to study alternatives aimed at restoring that accountability.  
• It evades, rather than engages, the “common-sense notion that land use decisions are 
appropriately predicated in some large part on the available water supply,”TPF

8
FPT thereby avoiding an 

analysis of the project’s contributions to sprawl and environmentally destructive new growth. 
• It avoids a required discussion of the project’s creation of new “paper water” arising from 
a variety of sources, including the redefinition of article 21 “interruptible” water, administrative 
changes to the State Water Project, and overstatement of feasible deliveries in DWR’s biennial 
Reliability Reports.TPF

9
FPT 

• It fails to address the environmental consequences of the Monterey Amendments’ 
financial restructuring of the State Water Project. 

                                                 
TP

7
PT Id. at p. 914, n. 7. 

 
TP

8
PT PCL v. DWR, 83 Cal. App. 4P

th
P at p. 915. 

 
TP

9
PT PCL and its co-plaintiffs provided many of these comments to DWR in connection with its 

work on the Monterey EIR committee. Attachment A to these comments compiles some of these 
comments, which were not adequately addressed in the DEIR, or were simply ignored. These 
comment letters are therefore incorporated by reference in these comments, with the request that 
DWR specifically respond to them. We also incorporate comments made on behalf of PCL at 
public hearings. 
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• It recognizes the major problems that climate changes poses for the State Water Project 
generally, only to evade full assessment of project-related climate changes and defer the task to 
the very local decision-makers who will need to rely on DWR’s programmatic assessment. 
 

Finally, DWR must address these deficiencies at a critical juncture in California's water 
history, and make its final decision based on conditions as they exist in 2008, not 1995.   The 
depth of the environmental crisis the State Water Project now faces deserves special emphasis. 
For the first time ever in 2007, the State Water Project’s pumps were turned off temporarily to 
avoid an environmental catastrophe. Separate lawsuits have undercut DWR's ability to operate as 
in the past, without state permits and without federal biological opinions to justify continued 
pumping.  Climate change, by the current estimations of DWR, could substantially cut project 
availability by mid-century. Moreover, California now faces the worst drought conditions it has 
experienced since the early 1990s.  

 
These conditions underscore the crucial importance of delivering a Final EIR that fulfills, 

rather than avoids, the mandates of PCL v. DWR and the Settlement Agreement.  In other 
settings, including Delta Vision, the California Water Plan, and recent reports and actions on 
climate change, California has commenced the difficult and necessary task of bringing to water 
policy a new era of realism that transcends the “build it and the water will follow” dictum of a 
previous generation.TPF

10
FPT  Yet the DEIR seems conspicuously disconnected from the state’s 

direction in other settings, to the point that “the plaintiffs” are chided for even suggesting 
alternatives that are sustainable and would not cause additional injury to the Delta.TPF

11
FPT  To meet 

the hydrological, ecological and legal demands of our time, the Final EIR must rise to the 
occasion, rather than resorting to evasion. 
 

Specific Comments 
 
I. The DEIR evades key concerns raised by the Court in PCL v. DWR. 
 

A. PCL v. DWR must serve as the starting point for DWR’s EIR responsibilities. 
 

As detailed below, the DEIR in key respects simply attempts to explain away, rather than 
directly address, the key holdings of the Court of Appeal in PCL v. DWR.  The EIR must, as a 
starting point, analyze the substance of the court of appeal’s decision in PCL v. DWR and ensure 
that its new project assessment is consistent with the Third District’s analysis in that case.  The 
key components of the ruling are as follows 

 
• Lead agency requirement 
 

                                                 
TP

10
PT R. Kanouse, “Water Supply Planning and Smart Growth,” in C. Davis, et al., Navigating 

Rough Waters (American Water Works Association, 2001), p. 84.  See also E. Rarick, 
CALIFORNIA RISING (2005), p. 213 (quoting Governor Pat Brown’s statement that “I wanted to 
build a water project, and worry about the philosophy of land use later on”). 
 
TP

11
PT DEIR, pp. 11-6, 11-7. 
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Holding that CCWA erroneously acted as lead agency, the court ruled that CEQA 
required DWR, the only entity with the requisite “statewide perspective and expertise,” to 
assume its proper role as lead agency in preparing a new EIR. (83 Cal. App. 4th at p. 907.)  The 
Court noted the interconnected nature of the statewide project that the Monterey Amendments 
would transform: “[T]he allocation of water to one part of the state has potential implications for 
distribution throughout the system. DWR is painfully familiar with the problems plaguing the 
Delta and the possible impacts of the Delta Accord, an agreement between the federal and state 
governments on the Kern Fan Element.” (Id.)TPF

12
FPT 

 
• “No project” alternative 
 

The court also held that the CCWA EIR was fatally defective under CEQA for failing to 
analyze implementation of pre-Monterey state water contract terms, and particularly the 
permanent shortage provisions of article 18(b), as part of the EIR’s no-project alternative. Under 
the contracts that the Monterey Amendments would change , a permanent shortage occurs when 
the state is unable to reliably to deliver the full 4.23 million annual acre-feet (MAF) of 
previously-labeled “entitlements” listed in Table A of the project contracts. In that case, article 
18(b) requires the state to make a proportional reduction of each contractor’s amount listed in 
Table A, to match the available supply. The court held that an adequate EIR must analyze the 
impacts of eliminating these provisions. 

  
 
• “Paper water” problem 
 
 The relationship between so-called “entitlements” and land-use planning was central to 
the court’s holding that the EIR failed to address the “no project” alternative. The court 
connected this error to the risk of statewide land-use decisions made on the basis of “paper” 
water entitlements not grounded in real, deliverable water. The court openly criticized the false 
expectation that the State Water Project will deliver on its full “entitlement” level of 4.23 million 
acre-feet when the project’s historic capability, evidenced in DWR’s own data, has only been 
roughly half this level. The ruling therefore noted the “huge gap between what is promised and 
what can be delivered.” (83 Cal.App.4th at 908.)TPF

13
FPT  

 
• Validation procedure 

                                                 
TP

12
PT As described in section V below, the Kern Fan Element is an approximately 20,000 acre-foot 

property on an alluvial fan, and the site of the Kern Water Bank, the world’s largest groundwater 
storage facility.  Article 52 of the Monterey Amendments call for DWR to relinquish control of 
the bank to the Kern Country Water Agency, which held the bank for only one day before 
retransferring it to a privately controlled joint powers agency, the Kern Water Bank Authority.  
Whether any statewide accountability will accompany the bank’s operation is a key issue for 
DWR’s new project decision. 
TP

13
PT With respect to the “humbler, leaner reality” of project capability, the Court also noted the 

implicit assumption in the Monterey Amendments’ financial restructuring of the State Water 
Project (article 51) that key facilities originally envisioned for the SWP will not be built. (Id. at 
914.) 
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In addition to ruling for the plaintiffs on these CEQA claims, the court of appeal found that the 
plaintiffs had properly initiated a proceeding to question the substantive validity of the Monterey 
Amendments, including DWR’s transfer of a 20,000-acre conservation and storage facility—the 
Kern Water Bank. . The court rejected a procedural challenge based on the theory that nonparty 
state water contractors were indispensable to the validation challenge. (83 Cal. App. 4th at pp. 
920-926.) 
 
• Scope of the new EIR  
 

DWR must prepare an entirely new EIR as lead agency addressing the project as a whole.  
In PCL v. DWR, the Court of Appeal opined that it “need not hypothesize on the remaining 
issues” presented by the plaintiffs—such as the presence of a faulty project definition and the 
inadequate study of the Kern Water Bank’s divestment—“because DWR, with its expertise on 
the statewide impacts of water transfers, may choose to address those issues in a completely 
different and more comprehensive manner.” (83 Cal. App. 4th at p. 920 (emphasis added).) 
 

B. Fundamental flaws in the DEIR undermine DWR’s fulfillment of its lead agency 
duties recognized in PCL v. DWR.  
 

As the court-directed lead agency with “principal responsibility “ to carry out and approve 
the project (Pub. Res. Code, § 21067), DWR has an inherent responsibility to render a cohesive 
EIR that serves as the requisite environmental “alarm bell” in accordance with CEQA. The court 
recognized this obligation in PCL v. DWR, observing: 

 
 The lead agency must independently participate, review, analyze and discuss the 
alternatives in good faith … Moreover, the agency's opinion on matters within its 
expertise is of particular value … As the process continues, "the lead agency may 
determine an environmentally superior alternative is more desirable or mitigation 
measures must be adopted … In sum, the lead agency plays a pivotal role in 
defining the scope of environmental review, lending its expertise in areas within 
its particular domain, and in ultimately recommending the most environmentally 
sound alternative.  

 
(PCL v. DWR, 83 Cal. App. 4th at p. 904 (citing Kings County Farm Bureau v. City of 
Hanford (1990) 221 Cal. App. 3d 692, 736-737).) 

 
As elucidated further below, the current DEIR is not written in a way that will allow 

DWR to fulfill its lead agency obligations as required under CEQA. The DEIR consistently 
masks impacts and confuses readers. The DEIR obscures project impacts by presenting no 
project alternatives that include components of the proposed project. It fails, in other words, 
adequately to distinguish the proposed project from continued current conditions. The DEIR also 
limits options for decision makers by failing to provide alternatives distinguishable from the 
proposed action. These flaws prevent a sufficient analysis of the impacts and implications of 
moving forward with the proposed project. By limiting the outcomes of the alternatives included 
in the DEIR, and thus constraining the range of potential management decisions, the DEIR 
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attempts to absolve DWR of its decisional responsibilities as a lead agency. Therefore, the DEIR 
prevents DWR from fulfilling the lead agency role as defined and anticipated by the court in 
PCL v. DWR. 
 

C. The DEIR fails to analyze the No Project Alternative as directed in PCL v. DWR 
and the Settlement Agreement 
 
  1. PCL v. DWR and the Settlement Agreement establish clear standards 
for the assessment and review of the no project alternative. 

 
CEQA requires that the no project alternative address “existing conditions” as well as 

“what would be reasonably expected to occur in the foreseeable future if the project were not 
approved, based on current plans and consistent with available infrastructure and community 
services.”  (14 Cal. Code Regs. §15126(e)(2).)  That requirement compels DWR in its new EIR 
fully to study the consequences of enforcing the terms of pre-Monterey water supply contracts 
prior to eliminating them.   
 

To overcome the prejudicial error noted in the appellate ruling, DWR must “fulfill its 
mandate” in the new EIR “to present a complete analysis of the environmental consequences” of 
enforcing the pre-Monterey permanent shortage provision, article 18(b).  (PCL v. DWR, 83 
Cal.App.4th at 915.) Article 18(b) is the single most controversial aspect of the Monterey 
Amendments; controversy over its enforcement was the “driving force” behind the Monterey 
negotiations. (Id. at p. 908.)  While the original contracts for the State Water Project (SWP) 
estimated the delivery capacity of the fully constructed SWP to be 4.23 million acre-feet of 
water, the contracts also anticipated the likelihood that this estimate could be wrong or fail to 
eventuate. The original contracts prudently included a safety valve in article 18(b), which would 
allow contracts to be reconciled with the “humbler, leaner reality” of SWP capacity. (Id. at p. 
914, n.7.) The court of appeal recognized the need for such a safety valve, observing the “huge 
gap” between SWP entitlements and existing supplies connecting that holding to the risk of 
planning decisions grounded in “paper” rather than real, deliverable water.TPF

14
FPT  

 
Because the Monterey Amendments, if adopted, would eliminate article 18(b), it is 

incumbent on DWR to come to terms with its “paper water” problem before finalizing that 
change to the project contracts. (Id.)The EIR must directly evaluate reduced Table A allocations 
resulting from application of that article.  As a useful starting point, DWR should carefully 
review and perform the analysis requested in public comments referenced in the Third District’s 
opinion. (Id. at 908, 915.)TPF

15
FPT  

                                                 
TP

14
PT  “Paper water,” the court observed, was “always an illusion,” steeped in the “unfulfilled 

dreams” of a water culture that had fostered an inflated expectation of what could be delivered.  
(PCL v. DWR (2000) 83 Cal. App. 4P

th
P 892, 914 fn. 7.) 

 
TP

15
PT As one comment accurately suggested, the EIR “must include a parametric analysis of 

alternative levels of a lowered project yield tested by use of DWR’s simulation model to 
establish which level of yield provides for the maximum reliability of deliveries given some 
tolerable threshold for failure to meet requests (i.e., with what frequency will Article 18(a) be 
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Section III.C.2 of the Settlement Agreement provides further guidance. It provides that 

the new EIR shall include “[a]s part of the CEQA-mandated ‘no-project’ alternative analysis, an 
analysis of the effect of pre-Monterey Amendment SWP contracts, including implementation of 
article 18 therein.  This analysis shall address, at a minimum, (a) the impacts that might result 
from application of the provisions of article 18(b) of the SWP Contracts, as such provision 
existed prior to the Monterey Amendments, and (b) the related water delivery effects that might 
follow from any other provisions of the SWP Contracts.”  As PCL informed DWR in its March 
28, 2003 scoping comments, two of the “other” contract provisions inevitably related to this 
assessment are articles 18(a) and 21, which prior to Monterey required, respectively, that 
agricultural contractors endure the first cutbacks in water allocations in times of temporary 
shortage and receive the first allocations in times of surplus. 
 

The environmental effects of proportional reductions in Table A amounts, as calculated 
in the no project assessment, must be directly compared to those of the proposed project.  As the 
court of appeal made clear in PCL v. DWR, neither claims of “infeasibility” nor purported legal 
disagreements can serve as an excuse for avoiding comparison of the environmental 
consequences of the no project alternative and the project.  (PCL v. DWR, 83 Cal.App.4th at 918. 
 
  2. A dispositive error undermines the integrity of the DEIR’s “no 
project” assessment. 
 
 The DEIR recognizes that if pre-Monterey article 18(b) were enforced, Table A amounts 
would be reduced to less than half their original levels—1.9 million acre-feet— to reflect the 
firm yield of the SWP.  However, the DEIR assumes that this reduction in Table A would not 
tangibly reduce actual water deliveries, because water not delivered under Table A would be 
delivered as “surplus” water under article 21 of the pre-Monterey SWP contracts.  In numerous 
passages, the DEIR offers variations on this same basic premise.TPF

16
FPT 

 
 This premise, the key to the DEIR’s refusal to take article 18(b) reductions seriously, is 
startlingly close to reasoning in CCWA’s decertified 1995 EIR that the Court of Appeal 
expressly rejected.  CCWA’s EIR posited that “[i]f Table A entitlements were adjusted, less 
entitlement water would be delivered and more surplus water would be delivered pursuant to 

                                                                                                                                                             
invoked and with what consequences). All this can be accomplished without modification of the 
existing contracts.” (83 Cal. App. 4th at 908.)  
 
TP

16
PT See, e.g., DEIR, p. 2-16 (implementing article 18(b) “would not … have altered the amount of 

water that the Department delivered to the contractors in the many years when more than the 
minimum SWP yield was available in the SWP system. Instead, such water would have been 
delivered to contractors under Article 21”); p. 4-5 (with the elimination of article 18(a)’s 
agriculture-first shortage provision, “it no longer mattered whether a shortage was a temporary 
one or a permanent one, since the allocation of available supply would be the same in either 
situation”); p. 6-54 (“the altered allocation procedures provided for by Articles 18 and 21 result 
primarily in a shift in deliveries from one contractor to another and do not affect total 
deliveries”). 
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Article 21. The total amount of water would be essentially unchanged.”  (PCL v. DWR, 83 Cal. 
App. 4th at p. 929 (emphasis added).) The court specifically addressed this assumption, stating: 

 
This response does little more than acknowledge the paper commitment to build SWP 
facilities and the obvious fact that the hopes and dreams upon which the entitlements 
are based do not create a greater annual supply of water. None of the commenters 
suggested that implementation of article 18, subdivision (b), altered the contractual and 
political commitment to complete the SWP. They did, however, suggest that the 
elimination of paper water would impact land planning decisions that might reduce the 
need for as many SWP facilities. Under that scenario, article 18, subdivision (d), might 
not be invoked nor would surplus water under article 21 be tapped and exhausted.  

 
(PCL v. DWR, 83 Cal. App. 4P

 
Ph at p. 919.) 

 
 For multiple reasons, this premise in the DEIR is as baseless now as it was when the 
failure of DWR to address this key issue resulted in the judicial decertification of the 1995 EIR. 
First, the DEIR simply assumes as a foregone conclusion something that was very much in 
doubt.  In 1994, prior to the initial enactment of the Monterey Amendments, the California 
Research Bureau (CRB) prepared a paper analyzing twenty options for changing the State Water 
Project’s repayment system, one of which (Option 5) called for the implementation of pre-
Monterey article 18(b) (CRB Report).TPF

17
FPT The report found that “[t]here is no guarantee” that 

implementing article 18(b) “would ‘create’ any surplus water. If the DWR implemented Article 
18(b), they might also change how it operates the SWP reservoirs. They might decide, for 
example, not to distribute ‘surplus’ water and instead decide to store the water for distribution as 
entitlement water in another year.” TPF

18
FPT 

 
Second, the analysis incorrectly assumes that demand for SWP water in the Monterey and 

non-Monterey scenarios would be the same.   That assumption is untenable, because The 
Monterey Amendments, if adopted, would fundamentally change the definition of Article 21 
water.  In particular, those amendments delete the pre-Monterey proviso in article 21(g)(1) that 
“the State shall refuse to deliver such surplus water to any contractor” to the extent that “the 
State determines that such delivery would tend to encourage the development of an economy 
within the area served by a contractor which would be dependent upon the sustained delivery 
which would be dependent upon the sustained delivery of water in excess of the contractor’s 
maximum entitlement.” TPF

19
FPT   

 

                                                 
TP

17
PT Dennis O’Connor, FINANCING THE STATE WATER PROJECT: OPTIONS FOR CHANGE (CRB, 

August 1994).  This CRB Report is included as Attachment B to these comments.  
 
TP

18
PT Attachment B (CRB Report), p. 21. 

 
TP

19
PT See DEIR, p. 2-17; DEIR, Appendix C (Amendment No. 1 to Kern Contract, p. 9). 

Metropolitan Water District’s pre-Monterey contract included this language in Article 21(g)(1).  
The Monterey Amendments delete this language. DEIR, Appendix C (Amendment No. 23 to 
Kern contract, p. 13). 
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Third, other Monterey Amendments-related managerial changes also could profoundly 
affect the demand for article 21water.  These include the removal of limitations on access to 
storage facilities, and the creation of a “turnback pool,” which allows the contractors to sell their 
unused Table A amounts, acting as though the water resources of the state, which belong to the 
public, are actually the private property of the contractors.  In short, the Monterey Amendments 
clearly removed constraints that would have limited demand for SWP water and capacity to 
accept SWP water. Yet the DEIR, recycling reasoning that discredited the 1995 EIR, assumes 
that these contract provisions are meaningless and have no bearing on demand or capacity to 
receive water.  

 
Fourth, the DEIR fails to recognize that perceived and explicit disclosure of water 

reliability can impact demand for SWP water and the use of that water. The shortage provisions 
(article 18 (a) and 18 (b)) of the pre-Monterey SWP contracts recognized that the reliability of 
water fluctuates. The contracts also reflected the reality that the level of reliability necessary for 
certain uses also fluctuates. The pre-Monterey contracts attempted to reconcile water reliability 
and water allocation with article 18 (a) and 18 (b). The pre-Monterey SWP contracts recognized 
that water availability would fluctuate according to hydrology, area of origin demand, and 
environmental needs. Therefore, only a limited amount of water could be reliably delivered 
during drought and other shortages. The original contract provision of article 18(a) reflected that 
municipal contractors require a higher reliability of water than agricultural contractors. Thus, 
article 18(a) provided that level of reliability by providing municipal contractors a preference for 
water in drought and short term shortage.  
 

In short, the existing (pre-Monterey) contracts recognized that article 21 water, the least 
reliable category of water under the contract, is unsuitable for use as a prolonged source of 
supply. Municipal contractors could not depend on sources of unreliable water in the same 
manner that they depend and use reliable sources, because doing so would put people, businesses 
and the environment at significant risk. Indeed, the risk that municipal contractors may 
inappropriately approve permanent development based on unreliable water is the essence of 
“paper water.”TPF

20
FPT  Like the invocation of article 18(b), article 21(g)(1)’s prohibition against 

founding permanent economies on vulnerable “surplus” water provided a powerful “safety 
valve” against paper water-based development. It provided decision-makers with a clear 
understanding that deliveries beyond the SWP’s minimum yield are unreliable. In such a case, 
municipal water agencies would be legally and contractually restricted from relying on water in 
excess of the estimated minimum yield of water for development, as well as for prolonged 
supplies.  By contrast, the Monterey Amendments—provisionally under the present 
implementation, and permanently under the proposed project—would remove these safeguards. 
 
 Yet the DEIR fails to analyze the impacts of these realities. Instead, the DEIR assumes 
that all water provided by the SWP, either Table A, article 21 or otherwise would be used in the 
same manner and would procure equal demand regardless of the explicit disclosure of reliability 

                                                 
TP

20
PT “Paper water always was an illusion. "Entitlements" is a misnomer, for contractors surely 

cannot be entitled to water nature refuses to provide or the body politic refuses to harvest, store 
and deliver.” (PCL v. DWR (2000) 83 Cal. App. 4th at p. 914, n. 7.) 
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by the state. The DEIR is thereby assuming that SWP contractors are able to utilize very 
unreliable waterTPF

21
FPT in the same way they demand very reliable water. This assumption is not 

supported by analysis and is not supported by law. In short, the current DEIR attempts to recycle 
the same skewed logic that led to the 1995 EIR’s specious dismissal of the “paper water” 
problem.TPF

22
FPT 

 
II. The DEIR fails to provide an accurate, stable and finite definition of the proposed 
project. 
 

A. CEQA demands an accurate, stable and finite project definition that 
addresses the “whole of the action” under review. 
 

Leading CEQA decisions have long since recognized that “an accurate, stable and finite 
project definition is the sine qua non of an informative and legally sufficient EIR.”  (County of 
Inyo v. City of Los Angeles (III) (1977) 71 Cal.App.3d 185, 199.)  The CEQA process cannot 
“freeze the ultimate proposal in the precise mold of the initial project; indeed, new and 
unforeseen insights might emerge during the investigation, evoking revision of the original 
proposal.” (Id.) 
 

Precision and consistency in a lead agency’s characterization of the project under review 
also reinforces related principles of CEQA: that the project must embrace the “whole of the 
action” (14 Cal. Code Regs., § 15378(a)); and that assessments in an EIR may not be used to 
justify a decision already made. In sum, CEQA “compels an interactive process of assessment of 
environmental impacts and responsive modification which must be genuine.” (County of Inyo v. 
City of Los Angeles (VI) (1984) 160 Cal.App.3d 1178, 1185.) 
 
 

B. The DEIR substantially understates the scope of the Monterey Amendments’ 
proposed restructuring of the State Water project, and does not explain the source of 
authority for that proposed restructuring. 
 
 The description of the proposed project provides a very abbreviated summary of the 
changes in the SWP that would accompany the permanent adoption and implementation of the 
Monterey Amendments – in other words, those changes that would become permanent if the 
project were approved. Adopting what might be termed a “greatest hits” format, the analysis is 
limited to five bullet points, a few clarifying paragraphs, and a title line for all the remaining 
parts of these complex amendments.  DEIR, §§ 4.3-4.4, pp. 4-2 to 4.8. Similarly, the background 
paper on the SWP is limited to a brief description of several articles, divorced from their legal 
and institutional context.  DEIR, Ch. 2, pp. 2-1 to 2-19. 
 

                                                 
TP

21
PT See, e.g., DWR, 2005 RELIABILITY REPORT, p. 15 (article 21 water is “highly unpredictable 

and unreliable”). 
 
TP

22
PT PCL v. DWR, 83 Cal. App. 4th at p. 914. 
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These cursory discussions fail to illuminate critical aspects of the SWP that relate to the 
project’s essential mission and statewide environmental accountability, and how this system 
would be fundamentally changed if the Monterey Amendments become permanent. In the 
deliberations that framed the SWP, the Governor, DWR, and the Legislature created a water 
project to enable the state to more evenly to distribute scarce water supplies, which the state 
controlled as a common good.  To develop that resource, DWR and the Governor’s office 
developed--and the Legislature and people approved--a system unique in the country.  Unlike the 
federal Central Valley Water Project, where the federal government paid all project costs, the 
SWP focused upon water as a public good that belonged to the people.TPF

23
FPT 

 
Authorization of the SWP therefore was premised on an understanding that the voters of 

California would therefore decide on whether they agreed to the distribution of water in the 
SWP.  If they agreed to that redistribution, the voters would agree to back an issuance of bonds 
to construct the project with the provisos that (1) agencies contracting for the water would pay 
back the costs of constructing the project solely for the right to have water delivered to them 
through the project’s facilities; and (2) although agencies would repay the costs of constructing 
the project, the facilities and the water would continue to belong to the State, as a public 
resource.TPF

24
FPT 

 
The project framers also anticipated that the state water project would operate based upon 

long-term water service contracts that would remain in effect until the retirement of all water 
resources development bonds no sooner than 2035.  These contracts would be unique, in that 
they were based upon: (1) DWR’s inherent responsibility to manage the state’s water resources 
fairly and equitably; (2) the principle that all contractors were to be treated equally; (3) the 
provision that any agency or district in California could contract with the department for water 
service; and (4) a trusteeship requiring the project to be constructed and managed for the good of 
the people of California.TPF

25
FPT   

 

                                                 
TP

23
PT See P.A. Towner, Brief History of the Negotiation of Water Supply Contracts for the State 

Water Project, presented to the California Water Commission (Dec. 3, 1976). 
 
TP

24
PT Ibid. 

 
TP

25
PTThe objective of the state water project to operate for the good of the people of California 

became part of the Bond Act. Once the Act was passed, it was incorporated into the Water Code 
(Wat. Code, §12930, et seq.) Governor Brown signed the prototype long-term water service 
contract with Metropolitan Water District just before the 1960 election.  (Rarick, supra, at p. 
221.) To further ensure that the people of California would not be responsible for repaying the 
bonds used to construct the facilities, DWR required agencies with which it contracted to have 
taxing authority, so that if the agency could not meet its payments to DWR, it would be required 
to tax residents to make these payments. (Wat. Code, §12937.)  Conversely, if the SWP were 
“sold” into private ownership, it would potentially threaten the tax-exempt status of the project’s 
general obligation bonds.  Attachment B (CRB Report), p. 51. 
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To develop and secure approval of the state water project, DWR and the Governor first 
prepared a “statement of principles” for the long-term water service contractors.TPF

26
FPT These 

principles are derived from the “utility theory,” which Governor Brown described to the 
Legislature as recognizing “our obligation to insure that water will be available to meet the 
proper demands of every part of the State.”TPF

27
FPT These principles were the ones used to promote the 

project to California voters, and those principles reflected project sponsors’ understanding that 
voters would not vote for project financing to support water facilities they did not own or 
control. Moreover, those principles specified that DWR would be acting as an agent and trustee 
of the people to manage water resources for the good of all Californians. After preparing these 
principles, the framers prepared and secured voter approval of the Burns-Porter Act.TPF

28
FPT  

 
The SWP thus was premised on a fundamental quid pro quo: its contractors would 

benefit from project operation, but the public always would control the project itself, and the 
project’s works truly were to be part of a “state” water project, which would be publicly owned 
and operated for public benefit.  After securing passage of the Bond Act, DWR and the Governor 
determined the redistribution patterns of water throughout California based on estimated need 
and secured the water rights for those areas in the amount of estimated need until 2035, the end 
of the project repayment period.  They also negotiated with agencies throughout California for 
water service contracts.  The amount of water these agencies could expect to receive over the life 
of the project was subject to limitations, including limitations from water rights permits, 
climatological and environmental conditions.  The contracts were to extend until 2035.  The 
Department could not predict all conditions affecting water conditions until 2035. Consequently, 
state water service contracts were written so that DWR could not be held responsible for water it 
could not deliver provided that it made reasonable attempts to do so.TPF

29
FPT  

 
 On their face, key features of the Monterey Amendments, if made permanent, would 
differ sharply from the central tenets of the SWP contracts as originally framed, approved, and 
validated by the voters, shifting a substantial degree of control from SWP to the contractors.  To 
name several examples: 

                                                 
TP

26
PT Cal. State Senate Fact Finding Committee on Water Resources, Partial Report, Contracts, 

Financing, Cost Allocations for State Water Development (March 1960), pp. 51-52. 
 
TP

27
PT E.G. Brown, Water Message to Legislature, Cal. Sen. J., Vol. 1 (1959) 222, 224-225. The 

Governor’s principles constituted a  “contemporary administrative directive, which was known 
to the voters at the time of the election,” and were also accepted by the Legislature. (Goodman v. 
County of Riverside, (1983) 140 Cal. App. 3d  900, 907-908.) 
 
 
TP

28
PT Wat. Code, § 12930, et seq. 

 
TP

29
PT Under the state water project, contractors “are obligated to pay for their contractual 

entitlements of water” from the project, “whether the water is delivered or not.” (PCL v. DWR, 
83 Cal. App. P

 
P4th at p. 899.) 
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• Major changes in article 18 would remove the temporary shortage provision requiring 
“agriculture first” cutbacks (article 18(a)) and the permanent shortage provision requiring Table 
A amounts to be reconciled with available supplies. 
• Article 51 transforms the financial structure of the SWP, allowing the contractors “a 
rebate for the costs previously assessed for facilities that have never been built.”TPF

30
FPT 

• Article 52 facilitates the transfer of the Kern Water Bank property to local control, in 
exchange for the “retirement” of 45,000 acre-feet of Table A amount that two agricultural 
contractors-- Kern County Water Agency and Dudley Ridge Water District—had no assurance or 
reasonable expectation of ever receiving in deliverable water. 
• Article 53 authorizes the transfer of 130,000 acre-feet in new agriculture-to-urban 
transfers, eases requirements for other transfers, and allows the transportation of water in state 
facilities to other contractors, or entities other than non-contractors. 
• Article 54 provides for local control and management of the two terminal reservoirs. 
• Article 55 allows contractors to transport non-project water in SWP facilities at the lower 
costs referenced in the SWP contracts. 
• Article 56 allows contractors to sell water outside their service areas. 
 
 Collectively, these changes far exceed any other changes in the project’s history. At 
present, the Monterey Amendments are proceeding under the authority of the Sacramento 
Superior Court’s interim order under Public Resources Code section 21168.9.TPF

31
FPT  But the DEIR 

never identifies the source of authority to make the amendments permanent. DWR should 
address these changes in light of Water Code section 12397(b)(4), the source of DWR’s 
contracting authority, which provides that “[s]uch contracts shall not be impaired by subsequent 
acts of the Legislature during the time when any of the bonds authorized herein are outstanding 
and the state may be sued with respect to said contracts.”  DWR should indicate the source 
authority, if any, for the project as proposed to become permanent without the approval of the 
Legislature, or of the voters of California.   
 

This issue of authority cannot be marginalized as a mere “legal” issue divorced from the 
environmental consequences of the project.  Rather, on a host of environmental issues discussed 
in these comments, a foundational question is for whose benefit the project exists, the people of 
California or the State Water Contractors.  The answer to this question may have profound 
consequences for the environment, particularly in times of water scarcity.  DWR’s clarification 
of its source of authority may therefore help illuminate whether its approach to managing the 
SWP can proceed consistently consistent with its duties as CEQA lead agency.TPF

32
FPT 

 
C. The DEIR does not adequately clarify the “uses of the EIR.” 

 

                                                 
TP

30
PT PCL v. DWR, 83 Cal. App. 4th at p. 914, n.7.  

 
TP

31
PT Settlement Agreement, Appendix 3-A. 

 
TP

32
PT PCL v. DWR, 83 cal. App. 4P

th
P at 903-907. 
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When finalized, the EIR will be used primarily by DWR, as lead agency, to decide 
whether to approve, modify, or disapprove the components of the proposed project: the 
Monterey Amendments and the further actions described in the Settlement Agreement.  The 
DEIR summarizes the proposed project in Chapter 4, which also briefly describes the Monterey 
Amendments and the Settlement Agreement.  As required by the writ of mandate issued by the 
Superior Court to implement the decision of the Court of Appeal in PCL v. DWR, “upon 
completion and certification of the new EIR, Respondent DWR shall make written findings and 
decisions and file a Notice of Determination identifying the components of the project analyzed 
in the EIR, all in the manner prescribed by sections 15091-15094 of the CEQA guidelines.”TPF

33
FPT 

 
Despite some helpful language, the DEIR’s section of the “intended uses of this EIR 

(DEIR, § 1.2) contains one phrase that is ambiguous.  It indicates that DWR as lead agency, and 
the State Water Contractors as responsible agencies, will use the EIR to “decide whether to 
continue operating under the proposed project: the Monterey Amendment and the Settlement 
Agreement, as described in Chapter 4, or to decide to implement one of the alternatives to the 
proposed project.”  (Id. at p. 1-1 (emphasis added).   

 
The Monterey Amendments are presently proceeding only under an interim order that 

will expire following DWR’s new Notice of Determination and return to the writ.  The use of the 
word “continue” should not suggest that the default condition will be to make that interim 
operation permanent, or that DWR’s approval decision on the “Monterey” part of the Monterey 
Plus project can be relegated to the past tense.   

 
Instead, DWR must determine, based on its assessment of project impacts, alternatives, 

and mitigation measures, whether to (a) approve and execute the Monterey Amendments as 
initially proposed in 1994 and approved and executed in 1995; (b) approve and execute the 
Monterey Amendments and the further actions described in the Settlement Agreement; (c) 
approve and execute the Monterey Amendments as further modified in response in response to 
the analysis in and public comment on the present EIR; (d) approve and execute an alternative to 
the Monterey Amendments; or (e) approve no project at all.  The EIR will also be used to 
determine whether or not to authorize the permanent transfer of the Kern Fan Element, and to 
proceed with the 41,000 acre-foot Kern/ Castaic transfer as part of the final project.  

 
The Superior Court’s writ of mandate requires DWR’s de novo determinations and 

actions, because at present no project elements have been approved, except for the Superior 
Court’s interim order under Public Resources Code section 21168.9. The exercise of that 
discretionary power cannot vitiate the fundamental CEQA duties of lead and responsible 
agencies to precede their final project decisions by the completion and certification of a valid 
EIR.  The EIR will thus be used to DWR to meet these requirements of law and proceed once the 
section 21168.9 order ceases to be in effect. 

 
PCL requests that the EIR specifically address each of the following questions, which it 

raised more than a year ago in a letter to the DWR Director: 

                                                 
TP

33
PT Settlement Agreement, Appendix 3-A. 
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1. Once DWR has completed and certified its EIR, will DWR make a new decision on all 

components of the project, recorded in a new notice of determination? 
 

2. If DWR makes a new project decision, will that decision determine whether or not DWR 
will approve and execute the Monterey Amendments? 

 
3. If DWR makes a new project decision to approve a project that includes the Monterey 

Amendments: 
 

a. Will the decision consider a no project alternative that includes no actions taken 
under the Monterey Amendments? 

b. Will the decision determine whether or not to adopt alternatives to the Monterey 
Amendments? 

c. Will the decision determine whether or not to adopt mitigation measures for any 
significant impacts of the Monterey Amendments? 

d. Will the decision determine whether to authorize the permanent transfer of the 
Kern Fan Element? 

e. Will the decision determine whether or not DWR approves of water deliveries 
under the 41,000 acre-foot Kern/Castaic transfer?TPF

34
FPT 

 
 

III. The DEIR’s “aura of unreality”TPF

35
FPT undermines its ability to meaningfully address 

the distinct environmental consequences of the project. 
 

                                                 
TP

34
PT The 1999 contracts framing this agriculture-to-urban transfer were not the subject of a 

validation challenge.  However, those transfer contracts were expressly based upon the Monterey 
Amendments, whose final authorization remains unknown, and DWR has never approved the 
transfer outside of the Monterey Amendments, which would subject it to the pre-Monterey 
agricultural deficiency provisions of article 18(a) and undermine its reliability to support urban 
uses. (See Attachment C (2002 letter of Castaic’s counsel).) The Los Angeles Superior Court 
decertified Castaic’s stand-alone 2004 EIR in May 2007 (Planning and Conservation League v. 
Department of Water Resources (LASC No. BS 098724.) While Los Angeles Superior Court 
Judge James Chalfant characterized the 1999 transfer contracts as “final,” he recognized that 
DWR could still take actions that could “undermine” the ability of the transfer to deliver water. 
Id. at p. 13.  He also relied partially on representations of DWR’s counsel that DWR had the 
discretion to take steps that might curtail deliveries under the transfer. Id. at p.20 All parties 
except for DWR have appealed that decision, and it is pending in the Second District Court of 
Appeal. In addition to fully studying the Monterey-associated impacts of this sprawl-supportive 
transfer and appropriate mitigation, the EIR should fully consider PCL’s proposed alternative 
that would consider alternative dispositions of its water.  In a time of statewide water shortage, 
the need for DWR’s careful evaluation is particularly acute. 
 
TP

35
PT PCL v. DWR, 83 Cal. App. 4P

th
P at p. 912. 
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A. The DEIR analysis is predicated upon a defective environmental baseline. 
  
 Without the development of an adequate baseline condition, “analysis of impacts, 
mitigation measures and project alternatives becomes impossible.”  (County of Amador v. El 
Dorado County Water Agency (1999) 76 Cal. App. 4th 931, 953.)TPF

36
FPT The baseline for these 

assessments must be based on an analysis of “real conditions on the ground,” rather than mere 
opinion or narrative.  (Save Our Peninsula Committee v. Monterey County Board of Supervisors 
(2001) 87 Cal.App. 4th 99, 121.) 
 
 The DEIR accurately notes that that the baseline for assessment here is “complicated” by 
the implementation of the Monterey Amendments before 2003, when DWR issued its Notice of 
Preparation.TPF

37
FPT  Nonetheless, a series of glaring errors undermine the baseline’s integrity to serve 

as the basis for assessing the project’s environmental impacts.   
 

First, the DEIR states that the baseline has been “adjusted to include events that are 
expected to occur over time” that it assumes are “not related to the Monterey Amendment and 
the Settlement Agreement.”TPF

38
FPT   That “adjustment” constitutes an error of law under CEQA.  It is 

the “no project” alternative, rather than the baseline, that, in addition to existing conditions, must 
account for “what would be reasonably expected to occur in the foreseeable future if the project 
were not approved, based upon  current plans and consistent with available infrastructure and 
community services.” CEQA Guidelines, § 15126.6(e)(2).  But the “no project” alternative is 
“not the baseline for determining whether the project’s proposed impacts may be significant, 
unless it is identical to the existing environmental setting analysis which does establish that 
baseline.” Id.at 15126.6(e)(1).  Here, where the “no project” analysis is much more complex, and 
by no means “identical” to the environmental setting, there is no basis for making these 
forecasting adjustments to the baseline, and the resulting mistake fatally infects the comparison 
between the baseline and impact assessment. 
 
 Second, the baseline does not accurately reflect pre-Monterey contract provisions that set 
limitations for contractors, and thus does not accurately reflect constrained demands or capacity 

                                                 
TP

36
PT See also CEQA Guidelines, § 15125(a) (the environmental setting will “normally constitute 

baseline physical conditions by which a lead agency determines whether an impact is 
significant”); DEIR, p. 5-1. 
 
TP

37
PT The DEIR inaccurately lists the Monterey Amendments’ implementation date as 1995. DEIR, 

p. 5-2.  
 
TP

38
PT DEIR, p. 5-2 (emphasis added); see also DEIR, p. 3 (postulating that “other changes and 

transfers” alleged to be “unrelated” to the Monterey Amendment, have occurred or are 
anticipated to occur by 2020).  Although DWR attempts to project baseline and project 
conditions through 2020, the project involves changes to SWP project contracts that will remain 
effective until 2035.  DWR’s impact assessment does not demonstrate why it fails to make 
reasonable attempts to take account of the additional 15 years of project impacts. 
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to accept SWP water under pre-Monterey contracts.  These provisions, changed under Monterey 
as noted above, include the following: 
 
• The pre-Monterey contracts precluded SWP contractors from storing water outside of 
their own service areas. This provision limited contactors’ capacity to accept SWP water to the 
real-time customer demands plus the amount of water that could be stored in facilities within the 
contractors’ service areas. Eliminating this provision in the Monterey Amendments significantly 
expanded storage options available to contractors, and thereby enhanced contractors’ capacity to 
take water. Yet the DEIR assumes that the baseline water demand is the same as demands when 
such limitations are not applied to contractors (as in the proposed project). 
 
• The baseline also does not reflect how Article 21(g) (1) of the pre-Monterey contracts 
precluded the use and therefore demands for Article 21 water. As noted above, Article 21 (g) (1) 
prevents the state from delivering “surplus” water where it determines that it would contractor to 
the extent that the State determines that such delivery would tend to “encourage the development 
of an economy within the area served by sustained delivery of surplus water." This article 
established a specific limiting provision for delivery of Article 21 water, and the baseline should 
assume that DWR would implement it and withhold delivery of water where appropriate. By 
contrast, the Monterey Amendments have been in effect on an interim basis without that 
limitation. Several contractors now have economies that are dependent on continued delivery of 
Article 21 water. According to tables provided by DWR for water years 2004 and 2005, some 
urban contractors now take Article 21 and carry-over water in the winter months while taking 
little or no Table A supplies and take Table A supplies later in the year  (see tables below). This 
indicates that some contractors are using Article 21 supplies to sustain the hard demands of their 
service area in winter months.TPF

39
FPT   

 
 

                                                 
TP

39
PT In fact, review of the historic deliveries of article 21 water demonstrates that municipal 

demands for Article 21 water supplies have increased since implementation of the Monterey 
project. Such use would have been prohibited under the pre-Monterey contracts. This increased 
demand for article 21 water should not be included in the baseline. The EIR should further 
analyze whether proposed contract amendments have indeed resulted in hardened demand for 
article 21 water, and corresponding shifts in delivery, demand, and request patterns for Table A 
supplies. 
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SWP deliveries to MWD in 2005
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SWP Deliveries to MWD 2006
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Source data provided electronically to Mindy McIntyre by DWR staff in 2007 
 

Third, the baseline inappropriately excludes an accurate analysis of allowable operations 
under the current regulatory setting. The baseline does not include operational constraints of the 
federal Endangered Species Act (FESA) and the California Endangered Species Act (CESA). As 
detailed further in section III.B, infra, recent state and federal court rulings have determined that 
SWP operations as modeled in the DEIR do not comply with either CESA or FESA, and are 
therefore illegal.TPF

40
FPT 

 
Fourth, the DEIR fails to recognize climate change in the baseline (and in the analysis of 

alternatives). The DEIR incorrectly states that too little is known about climate change to warrant 
incorporation of findings into the baseline and alternative. Rather, the DEIR provides a cursory 
discussion of climate change in a separate section of the EIRTPF

41
FPT. This assertion is contradicted by 

numerous studies and findings, including research published by DWR well before the release of 
the DEIR.  
 

DWR has prepared and released significant information on climate change impacts to the 
SWP system and to California water resources. The Department’s own “Progress on 
Incorporating Climate Change into Water Management,” outlines several feasible scenarios for 
climate change. CEQA does not require definitive information prior to incorporation into 
analysis. Indeed, as noted by the Intergovernmental Panel on Climate Change, it is very unlikely 
that future California hydrology will be the same as past hydrology: 
 

The IPCC (2001) ranked the confidence limits of major impacts to water resources 
due to observed and projected climate change as very high (0.95-1.00), high (0.67-
0.95), medium (0.33-0.67), low (0.05-0.33), and very low (0.00-0.05). There is high 
confidence that the timing and amount of runoff is changing, and very high 
confidence that watersheds with substantial snowpack will experience major 
changes as temperature continues to rise. The impacts of this trend are a decrease in 
available water resources in California, primarily during the summer months, and a 
potential increase in wintertime floods. There is high confidence that California’s 
Sierra Nevada will experience a continued trend of decreased snow accumulation 

                                                 
TP

40
PT See, e.g., Natural Resources Defense Council v. Kempthorne (E.D. Cal. 2007), 2007 U.S. 

Dist. LEXIS 42263 (existing and planned future operations in the Central Valley Project and 
State Water Project may jeopardize the Delta Smelt, creating ESA compliance problems. While 
the baseline excludes compliance with these state and federal endangered species laws, the DEIR 
simultaneously relies on the FESA process to mitigate for many of the significant impacts of the 
proposed project. However, the DEIR provides no analysis to demonstrate that the FESA process 
is capable of mitigating these impacts.  
 
TP

41
PT See DEIR, Ch. 12, addressed in section of these comments, infra. 
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and earlier snowmelt (e.g. Lettenmaier and Gan 1990; Jeton et al. 1996; Miller et al. 
1999; Wilby and Dettinger 2000; Knowles and Cayan 2002; Miller et al. 2003).TPF

42
FPT    

 
In fact, and as discussed fiurther below, widely available data demonstrate that climate 

change is already occurring in California, with trends of declining snowpack and earlier annual 
peak runoff.TPF

43
FPT Numerous studies, listed in attachment D to these comments, address climate 

change and its effects on water resources in California are available. Despite this overwhelming 
body of evidence of current and future climate change, the DEIR ignores climate change in the 
baseline and in all alternatives. Instead, the baseline and all alternatives are based on past 
hydrology. 
 

In sum, the DEIR’s baseline fails to provide an accurate basis for comparison of 
environmental impacts associated with the proposed project or other alternatives. The baseline 
must be adjusted to reflect the pre-Monterey SWP contracts, pre-Monterey SWP operations and 
the impacts of climate change. Without such adjustments, the baseline is an inadequate reference 
from which to determine the impacts of the proposed project and project alternatives. 

 
B. The DEIR fails to reflect the current regulatory framework, and in 

particular the impact of the Delta Smelt/OCAP decision on the delivery reliability of the 
SWP.  
 

DWR’s final decision on the “Monterey Plus” must reflect and address SWP and 
environmental conditions as they exist now, rather than freezing them in 1995 or 2003.  The 
recent ruling invalidating the biological opinion for the Delta Smelt is one of the most significant 
current environmental constraints for the SWP. Yet the DEIR fails to incorporate the impact of 
this decision in alternatives analysis or recognize this significant decision in Section 6.3  
(Changes in SWP Operations Since 1995 Unrelated to the Proposed Project).  The federal court’s 

                                                 
TP

42
PT California Climate Change, Hydrologic Response, and Flood Forecasting , Norman L. Miller 

Earth Sciences Division, Berkeley National Laboratory, Berkeley, California, USA . Presented at 
the International Expert Meeting on Urban Flood Management 20-21 November 2003, World 
Trade Center Rotterdam, The Netherlands April 30, 2004. 
Hhttp://www.lbl.gov/Science-Articles/Archive/assets/images/2004/Apr-
30/California_Flooding.pdfH  
 
TP

43
PT Potential effects of global warming on the Sacramento/San Joaquin watershed and the San 

Francisco estuary. Noah Knowles and Daniel R. Cayan,  Geophysical Research Letters, VOL. 
29, NO. 18, 1891, doi:10.1029/2001GL014339, 2002, 
HTUhttp://natypete.andradedowns.googlepages.com/knowles2002.pdfUTH;  No. 119. Effects On Water 
Resources: Monitoring Snowmelt Runoff And Sea Level for Climate Change, Maurice Roos, 
California Department of Water Resources, presented at the U.S. Climate Change Science 
Program (CCSP) workshop on November 14-16, 2005, in Arlington, Virginia 
HTUhttp://www.climatescience.gov/workshop2005/posters/P-WE2.8_Roos.pdfUTH  
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summary judgment decision was issued on May 25, 2007, many months before the DEIR and the 
final ruling has now been issued.TPF

44
FPT  

 
DWR has publicly recognized the impact of the Delta Smelt ruling outside of the DEIR. 

DWR’s Chief of Project Operations Planning Branch, John Leahigh, stated that under the interim 
remedy actions proposed by the United States Fish and Wildlife Service (USFWS), SWP 2008 
deliveries would be reduced anywhere between 8% (91,000 AF) to 27% (305,000 AF) from a 
baseline delivery of 1.15 MAFY in a dry year; and from between 8% (252,000 AF) and 31% 
(305,000) from a baseline of 3 MAFY in an average year.  (Attachment F, NRDC v. Kempthorne, 
Doc. 398, Declaration of J. Leahigh, dated July 9, 2007, at ¶¶ 6. 36-37.)   
 

While the ruling initially imposed an interim remedy only, it is reasonable to expect that 
the next biological opinion will impose permanent restrictions that are similar or more stringent 
to the interim remedy. It is very unlikely that the USFWS will issue a biological opinion 
significantly similar to the pre-ruling opinion. Given this likelihood, the EIR should reflect the 
operations imposed by the court in the Delta Smelt ruling. Indeed, the ruling demonstrates that 
existing operations, as modeled in the DEIR, are not lawful. The Delta Smelt ruling will alter the 
way the proposed project can be implemented. The interim remedy imposed by the court restricts 
winter and spring SWP pumping in the Delta. Such restrictions will necessarily impact deliveries 
of Article 21 water, as well as Turnback Pool transfers. Any conclusions included in the DEIR 
regarding deliveries of Article 21, Turnback Pool water and other water deliveries in the winter 
and spring are now inaccurate. The EIR must recognize the Delta Smelt ruling, and fully 
incorporate it into the environmental analysis for the project.TPF

45
FPT 

 
C. The DEIR improperly uses CALSIM II as the principal tool to analyze 

baseline condition and environmental impacts. 
 

The DEIR relies on CALSIM II to analyze the impacts of water allocation and deliveries 
under the baseline, the proposed project and the alternatives. CALSIM II results are relied upon 
to estimate SWP delivery and export impacts as well as to derive environmental impacts on the 
Delta and upstream tributaries. While CALSIM II may be a sophisticated and useful modeling 
tool for certain purposes, it is inappropriate for determining environmental impacts and for 
estimating impacts in export and deliveries. It has been criticized by a panel of expert reviewers 
for several weaknesses, including its lack of amenability to proper calibration.  (See A. Close, et 
al., A Strategic Review of CALSIM II and its Use for Water Planning, Management and 
Operations in Central California submitted to California Bay Delta Authority Science Program, 
December 4, 2003.  

                                                 
TP

44
PT Attachment E, NRDC v. Kempthorne, 1:05-cv-1207 (EDCA), Doc. 560, Interim Remedial 

Order Following Summary Judgment and Evidentiary Hearing, dated Dec. 14, 2007, Attachment 
F, NRDC v. Kempthorne, Doc. 323, Order Granting In Part and Denying In part Plaintiffs’ 
Motion for Summary Judgment, dated May 25, 2007. 
 
TP

45
PT The EIR also needs to discuss the time of year in which cutbacks of pumping will be 

necessary to achieve the restoration of the Delta Smelt. The timing of these cutbacks may well 
occur in spring and winter, ordinarily a heavy period for SWP pumping. 

 22



 
In addition, CALSIM II assumes foresight on the part of operators, and thus assumes that 

operators will not take actions that will result in later violations of environmental standards or 
other operating constraints.  This assumption can lead to great underestimation of environmental 
impacts, for in the real world operators do not have such foresight and thus may make decisions 
without realizing the consequences ultimately resulting from those decisions. 
 

Furthermore a recent analysis has revealed additional flaws in the statistical basis for 
CALSIM II.  (“Analysis of CALSIM’s Statistical Basis,”by Arve Sjovold, December 28, 2004, 
previously provided to DWR). 
 

CALSIM II predictions are only as accurate as the data and assumptions that are plugged 
into the model. Here, those assumptions may be wrong; for example, the DEIR assumption that 
future water flow patterns will be similar to those that have occurred in the past is inconsistent 
with the ample literature on the substantial effects of global warming on California water flows. 
These input data errors and uncertainties further undermine the ability of the DEIR’s modeling 
analysis to make the kind of predictions necessary to support a genuine analysis of impacts. 
 

Because CALSIM II is an optimization model that does not necessarily reflect options 
available to water operators, it may predict levels of exports. However, federal and state water 
quality and endangered species laws and regulations probably would prohibit such high export 
levels for water quality problem. The DEIR assumes that future water exports from the Delta will 
be nearly twice the historic average. Yet this prediction fails to recognize that DWR has 
chronically failed to meet water quality standards in the Delta under historic operations, and 
significant environmental degradation has taken place under such conditions, resulting in new 
regulatory actions. In light of the recent pelagic organism declines in the Bay Delta Estuary, and 
resulting rulings invalidating the biological opinion for Delta smelt, it is prudent to ensure the 
DEIR modeling assumptions predictions are conservative, rather than “optimizing” to ensure 
assumed deliveries would not violate conditions of the Federal Clean Water Act, the Federal or 
California Endangered Species Acts, or any other environmental permit condition, regulation, 
standard, or law.  
 

Finally, the DEIR’s presentation of modeling results is flawed.  Throughout the DEIR, 
modeled predictions—for example, statements that salmonid mortality will increase by a certain 
percentage—are presented as though certain, and discussion of possible error or of ranges of 
possible outcomes is almost entirely absent.  The models used cannot possibly produce such 
certainty, however; at best, they can predict, given a certain set of data and assumptions, a range 
of possible outcomes, with some outcomes potentially more probable than others, and with all 
predictions limited by both known and unknown sources of error.   An accurate discussion of the 
DEIR’s modeling results therefore cannot provide certain predictions, and instead should show 
the range of possible outcomes.  By omitting both possible sources of error and potential 
outcome ranges, the DEIR projects a false certainty that the impacts of the project will be 
relatively small.  Indeed, if the modeling results were properly presented, with ranges of 
outcomes fully described, the study might show that the models actually predict that significantly 
larger impacts are entirely capable of occurring. 
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PCL does not argue that models should never have been used to inform the analysis in the 
DEIR.  But the CALSIM II used cannot possibly provide a near-certain conclusion that 
significant environmental effects will not occur, or will be fully mitigated especially when both 
common sense, existing knowledge of the Delta system, and the analyses of other agencies all 
indicate the extremely high likelihood of such impacts.  Indeed, PCL believes that if modeling 
results were properly reported, they would indicate the reasonable likelihood of significant 
impacts.     
 

As participants in the EIR Committee process, PCL has previously submitted comments 
expressing our concerns regarding the adequacy of CALSIM II for analyzing baseline conditions 
and assessing environmental impacts. The DEIR has not adequately addressed our previous 
comments, and we resubmit those comments on CALSIM II by reference to the DEIR. 
 

If DWR includes CALSIM II model analyses in future EIR drafts, we request clear 
explanations and justification of all assumptions made in the CALSIM II model runs. In addition, 
we request that DWR explicitly state when findings are based on post processing and when 
findings are based on direct model results. When findings are based on post processing, the 
rationale behind these post-processing decisions should be clearly articulated. 
 
V. The DEIR fails in its duty to analyze the transfer, development and operation of the 
Kern Water Bank, and alternatives that would restore its public accountability. 
 
 A. DWR must independently study, and exercise its own judgment on, the 
“transfer, development and operation” of the Kern Water Bank. 
 
 As provided in the settlement agreement, “the new EIR shall include an independent 
study by DWR, as the lead agency, and the exercise of its judgment regarding the impacts related 
to the transfer, development and operation of the Kern Water Bank” in light of existing 
environmental permits. (Section III.F.) That study “shall identify SWP and any non-SWP 
sources of deliveries to the Kern Water Bank.” (Id.) The EIR must provide this analysis to ensure 
compliance with the agreement and the requirements of CEQA. 
 
 The 2003 Settlement Agreement, which allows the Monterey Amendments to proceed on 
an interim basis, that “KWBA shall retain title to the KWBA lands.  KWBA may continue to 
operate and administer the KWB lands including the water bank, subject to restrictions herein.” 
TPF

46
FPTThe agreement also provides that “[t]he restrictions in this Section V shall become final only 

upon (1) filing of the Notice of Determination following the completion of New EIR, (2) 
discharge of the writ of mandate in the underlying litigation as provided below, and (3) 
conclusion of all litigation in a manner that does not invalidate any Monterey Amendment (or 
any portion thereof) or the Kern Fan Element Transaction.”TPF

47
FPT 

 

                                                 
TP

46
PT Settlement Agreement, § 5.A. 

 
TP

47
PT Settlement Agreement,  § V.F. 

 

 24



 B. The DEIR’s study methods are too narrow to support DWR’s independent 
judgment on the future of the Kern Water Bank. 
 

DWR’s final decision addressing ownership and operation of the world’s largest 
groundwater storage facility, the one million acre-foot capacity Kern Water Bank located west of 
Bakersfield, raises critical issues involving public trust accountability and environmental 
responsibility. The various stakes involved in the bank’s operation—financial, institutional and 
environmental—are of immense importance to California’s future.  Built to capacity, the 
groundwater bank is capable of delivering 240,000 acre-feet of water per year, enough to supply 
the needs of roughly 500,000 households.TPF

48
FPT   

 
The facility is also crucial because of its location, providing storage to the southern San 

Joaquin Valley.TPF

49
FPT When developed, the Kern Fan Element, in combination with the provisions 

of the proposed project allowing storage outside an SWP service area, significantly increase 
SWP contractors’ capacity to accept water from the Delta. 

 
But the DEIR’s draft study on the Kern Water Bank (DEIR, Appendix E) says very little 

that would alert the reader to momentous environmental significance of DWR’s forthcoming 
decision.  The “methods” section of that study (DEIR, Appx. E, p. 5) suggests a possible reason 
for its benign assessment.  Of the three sources of information noted in the study, the only 
information source that does not come directly from the Kern agencies, KCWA and KWBA, is 
that DWR contacted personnel from the California Department of Fish and Game and the United 
States Fish and Wildlife Service.  That focus is far too narrow. The substantial environmental 
issues associated with the loss of statewide environmental accountability over the bank require a 
more probing analysis that could not be addressed simply by consulting wildlife and fisheries 
agencies, and it is DWR, as SWP manager, that must provide that analysis.  As detailed below, 
even if the KWBA has been a responsible steward of the Kern Fan Element property that holds 
the bank, the concerns that arise from the decision for the bank to serve local rather than 
statewide interests would persist. 

 
DWR’s narrow study methods are surprising, because the broader issues surrounding the 

transfer, development and operation of the Kern Water Bank have been the subject of major 
public controversy, addressed in the mediaTPF

50
FPT and in reports that are referenced and discussed 

nowhere in the DEIR.  One of those reports, prepared by Public Citizen, contends that while the 

                                                 
TP

48
PT In August 1996, one day following DWR’s transfer of the bank to Kern County Water Agency 

in its interim implementation of the Monterey Amendments in 1996, KCWA retransferred the 
bank to the Kern Water Bank Authority (KWBA), which consists of five local public water 
agencies and a private mutual water company. 
 
TP

49
PT Sandino, California’s Groundwater Management Since the Governor’s Commission Review: 

The Consolidation of Local Control (2005) 36 MCGEORGE L. REV. 471, 489 n. 171. 
 
TP

50
PTM.  Arax, Massive Farm Owned by L.A. Man Uses Water Bank Conceived for State Needs, 

Los Angeles Times (online), December 19, 2003. 
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KWBA is formally public entity, it is effectively majority-controlled by one of the world’s 
largest farming companies, Paramount Farming, and largely serves the interests of two 
corporations with large landholdings in the service area.TPF

51
FPT The Public Citizen report charges that 

the divestment of the bank from state authority has been environmentally destructive, raising 
issues that are nowhere addressed in the DEIR.TPF

52
FPT While we believe that DWR is very much 

aware of this report, and should thus have included a reaction to the report as part of the DEIR 
environmental analysis of the proposed transfer of the Kern Fan Element, we will attach the 
Public Citizen Report to these comments, so that DWR will have no excuse not to analyze its 
findings in connection with producing the final EIR. 
 

Whether or not DWR concurs with them, it would be irresponsible not to address these 
well-known allegations before taking its final action on the proposed Kern Water Bank 
transfer.TPF

53
FPT  Indeed, broad concerns about the lack of institutional and environmental 

accountability among Kern County’s local water agencies have drawn the attention, not simply 
of environmental groups, but also some of the most respected scholars of California’s water 
history. For example, Norris Hundley’s discussion observes that such local districts “are 
ordinarily managed by boards of directors made up of a homogeneous, single interest body of 
people representing the large water users and guided by a rigid set of goals: maximization of 
water use at minimum cost with little or no regard for the environment or for the welfare of the 
people of California.”TPF

54
FPT In short, the EIR will disserve decision-makers and the public unless 

DWR is able to step outside the mindset of the local Kern agencies, and address the Kern Water 

                                                 
TP

51
PT J. Gibler, WATER HEIST (Public Citizen, December 2003)(“Public Citizen report”), included 

as Attachment G to these comments.  The EIR should specifically address the Public Citizen 
report as if it were set forth directly in these comments. 
 
TP

52
PT See Public Citizen report, p. 2 (arguing that the bank should not “provide a handful of 

corporations with the keys to a virtual ‘switchyard’ for controlling water deals between 
agribusiness and real estate developers”). 
 
TP

53
PT To assist decision-makers and the public, PCL also requests that DWR include  in the EIR a 

documentary appendix compiling key reference sources on the Kern Water Bank.  The public 
should have an opportunity to directly review such key documents as (1) the 1987 DWR/ KCWA 
memorandum of understanding; (2) the purchase agreements framing the transfer of the Kern 
Fan Element from DWR to KCWA, and from KCWA to KWBA; (3) the 1995 KWBA Statement 
of Principles; (4) the 1995 KWBA Joint Powers Agreement; and (5) the 1995 KWBA Operations 
and Monitoring Memorandum of Understanding. 
 
TP

54
PT N. Hundley, THE GREAT THIRST (2001), p. 536; see also R. Gottlieb and M. Fitzsimmons, 

THIRST FOR GROWTH (1991), pp.  96-97  (“With new purchases and related expansion of irrigated 
acreage becoming a speculative spiral, the Kern landowners raced to establish new water districts 
to contract for State Project water….The tendency toward concentration and overextension, 
already prevalent in the county from the days of Lux v. Haggin, was enormously magnified with 
the arrival of the aqueduct. A handful of landowners dominated the key water districts affiliated 
with the [Kern County Water Agency], and these districts, in turn, dominated the agency”). 
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bank issues with the “statewide perspective and expertise” required in its stewardship of the State 
Water Project.TPF

55
FPT 

 
C. The EIR fails to fully disclose how the transfer of the Kern Fan Element out 

of DWR’s control alters the central purpose of the Kern Water Bank. 
 
 Although the DEIR briefly refers to the transfer of the Kern Fan Element out of state 
ownership, and its subsequent control by the KWBA (DEIR, p. 4-11), it never fully 
acknowledges how this transformation affected the fundamental purpose of the Kern Water 
Bank.  The DEIR appendix on the transfer briefly references the 1987 Memorandum of 
Understanding (1987) between DWR and KCWA, which formed the basis for DWR’s 
acquisition of the Kern property from Tenneco West.TP

 
F

56
FPT But it never mentions how two key 

statewide and public protections referenced in the 1987 MOU were later removed: 
 
• Shift of bank purpose to serve local rather than statewide interests. 
 
 The 1987 MOU clarified that the “primary purpose” of the Kern Water Bank is to 
“augment the dependable water supply of the State Water Project”; and that “[i]ncidental” to its 
primary purpose the bank will produce “local benefits.”  It defined the bank as a “SWP 
conservation facility” to be integrated with other SWP operations.  
 
 By contrast, the 1995 joint powers agreement for the KWBA reversed the priorities, 
ensuring that “the Authority will be operated and maintained “for its benefit and the benefit of 
the Member Entities.”TPF

57
FPT 

 
• Failure to acknowledge statewide trust protection 
 

Although the MOU conferred upon the Agency a ten-year option to purchase the bank, it 
imposed conditions of that purchase that would have preserved DWR’s trust responsibilities 
under the Water Code.  Under the MOU, the Agency’s purchase of the bank could only occur 
“[p]rovided that the Department’s right to use the area for project purposes will be preserved.  
Consistent with section 11464 of the Water Code, the Department shall not sell facilities 
acquired for the Kern Water Bank.”TPF

58
FPT 

 

                                                 
TP

55
PT PCL v. DWR, 83 Cal. App. 4P

th
P at p. 907. 

 
TP

56
PT DEIR, appx. E, p. 10. 

 
TP

57
PT 1995 JPA for the KWBA, recitals at ¶ 5. 

 
TP

58
PT The non-alienation provision in Water Code section 11464 provides that “no water right, 

reservoir, conduit, or facility for the generation, production, transmission, or distribution of 
electric power, acquired by the department shall ever be sold, granted, or conveyed by the 
department so that the department thereby is divested of the title to and ownership of it.” 
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 By contrast, neither article 52 of the Monterey Amendments, nor the conveyance 
agreements with the Kern agencies for the Kern Fan Element transfer, ever referenced or 
incorporated DWR’s continuing authority, even in the context of local ownership, to use the 
bank as needed for SWP purposes. Instead, the transfer agreements took the form of unrestricted 
fee simple transfers, without any discussion of the state’s underlying trust duties.   
 
 In its EIR, DWR must fully analyze the circumstances surrounding the removal of 
safeguards for the public and the state, and the environmental consequences of bank operation 
without these protections.  It must also study alternatives that would not eliminate these 
protections, even in the context of local ownership and administration of the bank. 
 
 D. The EIR must more fully describe DWR’s experiences and purposes in 
attempting to develop the Kern Water Bank. 
 
 The DEIR barely discusses DWR’s original plans for the KWB and attempts to develop 
it. In a 1979 article, then-DWR director Ronald Robie described a variety of environmental 
advantages to DWR developing an underground storage facility for the SWP. He concluded that 
“an SWP ground water program will add flexibility to SWP operations and can be a hedge 
against earthquake or other disablement of the California Aqueduct.”TPF

59
FPT  Following the release of 

technical studies, DWR focused on the possibilities of developing SWP groundwater recharge 
operations in Kern County. 
 
 In 1986, DWR prepared an EIR for a state-run water bank, contemplating purchase of 
approximately 20,000 acres of land from Tenneco West, located on the Kern River’s alluvial fan 
(the area that ultimately became the bank’s site is sometimes referred to as the Kern Fan 
Element).TPF

60
FPT The present DEIR does not disclose that in its own environmental reviews, DWR 

recognized that operation of the bank might have an impact on the Bay-Delta.TPF

61
FPT 

 
 DWR made substantial investments in studies and other activities with the expectation of 
implementing the state-owned bank. Some estimates have placed the total amount DWR paid to 
develop the bank, including the initial purchase, over $70 million.TPF

62
FPT  The EIR should disclose 

the full amount of that investment, including any investment in environmental study and 
mitigation. 
 

                                                 
TP

59
PT Id. at 45.  

 
TP

60
PT See also Kletzing, Imported Groundwater Banking: The Kern Water Bank - A Case Study, 

(1988). 19 PAC. L.J. 1225.  
 
TP

61
PTDWR, First Stage Kern Fan Element Draft Supplemental Environmental Impact Report 

(1990). pp. 38-42. 
 
TP

62
PT Public Citizen, p. 2. 
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 E. The EIR does not fully disclose the circumstances that caused DWR to 
relinquish control of the KWB. 
 

 The EIR should more fully disclose the circumstances that caused DWR to stop 
developing the KWB.  In this regard, several documents that PCL obtained from DWR, included 
as attachment H, are illuminating. During the early 1990s, KCWA, joined by other local water 
districts and the State Water Contractors organization, sought to have DWR cease all “planning, 
design and land acquisition” activities relating to the water bank, even requesting that it be 
“mothballed.”TPF

63
FPT They also argued that since DWR would not be developing the bank, it should 

be transferred to local control. In response, DWR director David Kennedy ultimately endorsed 
divestment of the water bank to the Agency, which then became a key principle in the 1994 
Monterey Agreement.TPF

64
FPT  

 
Although DWR had earlier been trying to proceed with the state-run project, two factors--

potential ESA impacts, and Kern non-cooperation—thwarted these efforts. The latter reflected 
both ESA impacts, which KCWA did not want to address, and partly KCWA’s reluctance to 
allow DWR to protect statewide interests in the bank. DWR had reached a HCP addressing on-
site impacts, and that HCP was satisfactory to everyone but the Kern interests. However, DWR 
staff reported that Kern “wanted to recharge and extract at their will and not pay for ‘any 
stinking mitigation costs’.  When DWR objected, Kern’s Tom Clark responded, “if we think we 
must, we will buy it.”TP

 
F

65
FPT 

 
F. The EIR inadequately addresses the details of DWR’s purchase agreement with 

Kern County Water Agency. 
 
 The EIR identifies the agricultural contractors’ retirement of 45,000 acre-feet of 
agricultural entitlement (almost all by KCWA) as the ostensible consideration (the price paid) for 
DWR’s transfer of the Kern Water Bank. But it does not adequately analyze the circumstances 
surrounding that exchange: 
 
•  DWR estimated the bank’s worth at just over $33 million. That figure was just two 
million more than the state had paid in 1988, despite the state’s subsequent investment of 
approximately $40 million in the bank’s development.  The state apparently valued the element 
based upon its purchase piece of marginal agricultural land rather than its more important 
value—a capitalization of the land’s highest and best use as a water bank. 
 

                                                 
TP

63
PT Attachment H (February 18, 1993 draft letter from SWC to DWR).  

 
TP

64
PT Attachment H (1992 SWC action report; February 18, 1993 draft letter from SWC to DWR; 

February 9, 1993 and April 19, 1993 letters from DWR to SWC). 
 
TP

65
PT Attachment H (Memorandum of Jack Erickson, DWR to John Pacheco, dated February 13, 

1996). 
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• KCWA’s retired agricultural “entitlements” existed only as an accounting tool, and Kern 
had no realistic expectation of receiving actual wet water under those entitlements.  
Nevertheless, KCWA was obligated—pursuant to the contracts it signed—to pay the state for 
that entitlement amount.  By retiring those entitlements, KCWA therefore relieved itself of a 
substantial liability while losing little, if any, chance at wet water.  The retired debit would 
appear to have a substantially higher value than the retired entitlements. 
 
• DWR and KWBA have yet to provide a full accounting of the sources of water going into 
the Kern Water Bank, an issue that DWR is called upon to address in the Monterey settlement 
agreement within the Monterey Plus EIR.  It seems likely that the other inexpensive sources of 
water made available to the Kern agencies through the Monterey Amendments—including 
“interruptible” (formerly surplus) water, carryover storage water, and turnback pool water—
might have more than replaced the purported “loss” of KCWA’s 45,000 acre-feet of paper 
entitlements with less expensive sources. 
  
• The state’s divestment also included some of its water.  DWR conveyed title to half the 
water stored in the bank, as well as all the water stored during 1995.  As the KWBA recognized 
in its financial statement, “the participants [in the KWBA] received Kern Water Bank land and 
facilities and 42,380 acre-feet of banked water.  The 42,830 acre-feet of water subsequently was 
transferred to each of the participants in proportion to their ownership. This transaction was 
reflected as a contribution of capital in the amount of $27,858,500 by the respective 
participants.”TPF

66
FPT 

 
G. The DEIR fails to analyze key environmental consequences of the Kern Water 

Bank’s operation without statewide trust accountability. 
 
 The DEIR fails to study the major environmental consequences of the Kern Water Bank, 
other than some smaller issues that centrally focus on KWBA’s administration of the Kern Fan 
Element lands.  Notably, the analysis fails to answer important questions about foreseeable 
trends in water marketing and groundwater banking due to the project.TPF

67
FPT Instead, the DEIR 

abruptly concludes that impacts are less than significant because multiple factors increased 
groundwater banking, and because of a beneficial impact on groundwater levels.TPF

68
FPT  

 
 The EIR must carefully study the following issues: 
 
• Pressures on the Delta  

                                                 
TP

66
PT KWBA, Financial Statements (December 31, 2000 and 1999). 

 
TP

67
PTNeither Chapter 8 on growth-inducing impacts, nor Chapter 9 addressing water supply 

reliability and “paper water,” address the transfer and operation of the Kern Water Bank.  The 
effects of available storage and related transfers must be included in those analyses even if the 
bank is addressed separately in Appendix E. 
 
TP

68
PT DEIR, appx. E, p. 49. 
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 The transfer of the Kern Fan Element resulted in a shift in use of the facility. The state 
had intended to use the facility as a drought mitigation bank. In local control, it has become a 
new resource to maximize deliveries of SWP water and an economic resource. Local agencies 
now benefit from aggressively developing the Kern Fan Element. Under the Monterey 
Amendments, all contractors can use the Kern Water Bank to store SWP water. Therefore, the 
bank transfer has a significant potential to increase demand for and export of Delta water. The 
DEIR does not adequately analyze the impact on SWP demand and Delta export resulting from 
the transfer and development of the Kern Fan Element. 
 
 DWR’s records, although not yet disclosed in the EIR, suggest a possible close 
connection between the Kern Water Bank, Delta pumping, and Delta environmental issues.  The 
bank’s relationship to Delta pumping and environmental conditions came up repeatedly in 
DWR’s correspondence with other agencies,TPF

69
FPT` as well as with the contractor constituencies 

represented in the Monterey negotiations.TPF

70
FPT  In general, those records suggest DWR was well 

aware that operation of the Kern Bank could lead to increased Delta pumping, and that those 
increases could affect endangered species.   
 
 Additional research by PCL, previously brought to DWR’s attentionTPF

71
FPT, also shows the 

Kern Bank’s role in increased deliveries to southern contractors.TPF

72
FPT These documents highlight 

how filling the bank can impact the Delta.  For example:  

                                                 
TP

69
PT See, Attachment H, including: Letter from Wayne White, Department of Interior to David 

Kennedy, dated September 30, 1991 (“we are concerned about potential adverse effects of the 
project in the Sacramento-San Joaquin River Estuary (Delta) area in central California.  The 
reason for this concern is that water storage capacity within the Kern Water Bank would be filled 
through additional water exports from the Delta averaging approximately 90,000 acre-feet per 
year”); id. (potential adverse effects on Delta smelt and winter-run Chinook salmon); Letter from 
John Turner, Department of Fish and Game, to Dan Masnada of CCWA, dated July 20, 1995 
(development of storage facilities, along with other Monterey operational changes, “combine to 
create substantial potential for program effects in the Delta and upstream”); id. (full study of 
Kern Water Bank’s “potential impacts on the Delta has never been completed”). 
 
TP

70
PT See Attachment H: MWD letter to Tom Clark dated May 29, 1992 (identifying relevance of 

Chinook impacts); Memorandum of Jack. A. Erickson, DWR, dated April 20, 1993 
(acknowledging Delta issues associated with Kern Fan Element); DWR, Kern Fan Element Re-
evaluation Study, February 1996 (acknowledging Kern-Delta link). 
 
TP

71
PT See Appendix A. 

 
TP

72
PT Several other provisions in the Monterey Amendments also facilitate increased pumping of 

KWB-bound water.  These provisions include liberalized requirements for “interruptible” water, 
allowance of “carryover” water, and creation of a “turnback pool.” 
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--A KCWA brochure reported that in 2001, the banking program had boosted local 
supplies by “almost 200,000 acre-feet” and urban Southern California supplies by 81,000 acre-
feet. 

--Numerous reports from the manager of KCWA member Lost Hills Water District 
document, among other things, Paramount Farming’s use of water banking to obtain inexpensive 
sources of state water for future water transfers and sales.   

--A Georgia State University paper on water sales from 1990-2001 recorded purchases 
from the Monterey Amendments turnback pool by KCWA, Dudley Ridge and other contractors 
at prices of $5.90 to $11.79 per acre.TPF

73
FPT 

--The Urban Water Management Plan of the McAllister Ranch Irrigation District, a 
former agricultural area near Bakersfield that is turning to residential development with the 
assistance of the Kern Water Bank. 

--KCWA’s 1996 Water Supply report contradicts the assumption that Monterey 
provisions including the Kern Fan transfer have only had a minor effect on deliveries, reflecting 
an understanding that it expected the Kern water bank, along with Monterey managerial changes, 
to help increase its SWP yield. 
 
• Depleting the Environmental Water Account 
 

There appears to be significant evidence that effective possession of the Kern Water 
Bank enabled Paramount Farming subsidiary Westside Mutual and other interests within the 
KWBA to secure “surplus” water from the state, only to sell it back to the state’s Environmental 
Water Account at a profit.TPF

74
FPT If DWR itself operated the bank, such privately-profitable sales 

would not have resulted in a transfer of money out of the state system; DWR could pump its own 
surplus water to the bank (rather than selling it at bargain-basement prices) and then at times of 
environmental need could pump that water, without paying marked-up prices for it, to users in 
lieu of Delta deliveries.  By paying less for water, DWR thus could slow the depletion of EWA 
assets, which in turn would allow the EWA to take more protective actions.  That change could 
become crucially important during a drought, for in times of scarcity the KWBA member 
agencies could charge far higher prices for their water, and the financial difference between a 
DWR-managed bank and a privately managed bank, and thus the difference in depletion of EWA 
funds, could be enormous. 
 
• Increasing the agribusiness footprint 

                                                 
TP

73
PT M. Czetwertynski, The Sale and Lease of Water Rights in Western States: An Overview for the 

Period 1990-2001  (March 2002), pp. 16-17. 
 
TP

74
PTThe evidence is available at HTUhttp://www.ewg.org/reports/CAWaterTakings/part4.phpUTH; 

HTUhttp://www.watertransfers.water.ca.gov/water_trans/water_trans_index.cfmUTH.  Despite its 
prominent role in securing the divestment of the Kern Water Bank and benefiting from it, 
Paramount Farming—whose wholly owned subsidiary Westside Mutual Water Company owns 
more than 48 percent of the bank--is only cryptically referred to in the DEIR analysis of the Kern 
bank, and not by name.  See DEIR, Appx. E, p. 17 (noting that Westside was formed by “a 
landowner”). 
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 The profit stream to Paramount Farming and other Roll International affiliates deserves 
further attention. The bank, which was intended to help balance out the state’s water supply to 
cities, farms and fish, has instead allowed Paramount Farming to double its acreage of nuts and 
fruits since 1994.”TPF

75
FPT  If the Kern Bank has indeed allowed a private company to put substantial 

additional acreage to agricultural use, that change could have multiple environmental 
consequences, including local habitat loss, increased pollutant loading, and, perhaps more 
importantly, increasing and hardening overall south-of-Delta water demand, which in turn could 
increase Delta impacts in the next drought. 
 
• Constrained public uses 
 

Private operation of the bank outside DWR control would hamper the state’s ability to 
manage water resources for a variety of public purposes, including drought storage for 
emergency preparedness, urban uses, environmental protection, river restoration, and water 
quality.TPF

76
FPT The specialty crops and urban uses supported by the bank, due to their inflexibility in 

times of drought, may increase pressure for water exports from the overburdened Bay Delta 
during times of critical shortage.   

 
• Supporting growth and development 
 

In KCWA’s March 1995 newsletter, its general manager describes “our local 
groundwater basin” as “a multi-billion dollar resource.”TPF

77
FPT The Public Citizen report alleged that 

the privately controlled water bank serves as “switchyard” for transactions between agribusiness 
and real estate interests in Southern California.TPF

78
FPT The DEIR must investigate these allegations, 

as well as suggestions that the bank may promote sprawl development.TPF

79
FPT 

                                                 
TP

75
PT Arax, supra. 

 
TP

76
PT “Water banking could be used as drought protection to statewide benefit and to help improve 

water quality in the heavily depleted San Joaquin Valley groundwater basin.  Operating banks 
for water marketing will have the opposite effect, fueling increased dependence upon distant 
water supplies for new growth….” Public Citizen, Water for People and Place (Nov. 2005), p. 
28. 
 
TP

77
PT KCWA General Manager Jim Beck, quoted in Water Age, March 2005, p. 3. 

 
TP

78
PT Public Citizen report, p. 2. 

 
TP

79
PT See, e.g., V. Pollard, Los Angeles Eyeing Kern Water Source, Bakersfield Californian, March 

24, 2002 (online) (“DWP officials have had early talks with representatives of Paramount 
Farming Co. and other participants in the about possible purchase of an as-yet-unspecified 
amount of water…The chairman of the Kern Water Bank Authority Board, Bill Phillimore, said 
sales from the water bank were contemplated from the time the bank was acquired by Kern 
County water agencies….”). The Public Citizen report asserts that Roll International affiliate 
WV Acquisitions has contracted with Lennar / LNR subsidiary Newhall Land and farming for 

 33



 
H. The DEIR fails to analyze alternatives that would restore state trust 

accountability to the Kern Water Bank’s operation. 
 
 In light of the history and risks described above, it is essential that DWR develop and 
analyze a meaningful project alternative that would restore some measure of statewide 
accountability over the manner in which the KWB is operated. That alternative may even be 
compelled by the need to comply with Water Code section 11464 and other applicable laws. 
 
 Throughout its participation in this EIR review, PCL proposed two alternatives that 
would have addressed the Kern issues.  The first was a “Kern Fan retention” alternative, which 
assumes state ownership and operation to enhance dry-year reliability.  The second was a “Kern 
Fan Transfer with trust conditions” alternative that would allow the Kern Water Bank to remain 
in local control, subject to operational and financial criteria designed to maximize environmental 
benefits. It would require the bank to store environmental water in time of surplus and make it 
available at no cost to the state in time of drought, in exchange for allowing the asset to operate 
the rest of the time for local purposes.  In sum, a variety of operating and financial arrangements 
must be explored to maximize the bank’s contributions to the State’s environment. CEQA 
requires a full analysis of these feasible alternatives, as part of the DEIR prepared on the 
proposed action. 
 
 Unfortunately, the DEIR summarily rejected the “Kern transfer with trust conditions” 
alternative with a cursory, untenable explanation.  DEIR,§ 11.2.6, p. 11-16. The DEIR asserts 
that this alternative would fail to “meet the objectives” of the Monterey Amendment, but does 
not explain why.  On the contrary, allowing local control of the bank to continue subject to the 
imposition of a state trust—which closely resembles the approach to local control of the bank 
already set forth in the 1987 DWR/ KCWA MOU—would be a balanced way to “[r]esolve legal 
and institutional issues related to storage of SWP water” in the county that would harmonize 
local and statewide interests.TPF

80
FPT  In light of Water Code section 11464 and legal constraints 

                                                                                                                                                             
sales of water entitlement. See HTUhttp://www.hoovers.com/the-newhall-land-and-farming-
company/--ID__11074--/free-co-factsheet.xhtmlUTH (describing Newhall as the “landing strip fot 
urban flight”). PCL has no independent knowledge of these accounts, but believes they deserve 
analysis. 
 
TP

80
PT DEIR, p. 4-1 (listing project objectives).  The “local control subject to DWR trust” approach 

does not appear incompatible with any of the other fundamental project objectives either.  
Moreover, the prospect that stakeholders might challenge the approach would provide no reason 
to summarily reject it as a project alternative.  PCL v. DWR, 83 Cal. App. 4P

th
P at p. 915.  Nor 

would the need for local agreement and funding be grounds to summarily dismiss this alternative 
from consideration (cf. DEIR, p. 11-6), particularly if DWR finds that it is the only lawful 
manner to proceed with local ownership of the bank. 
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related to conditions in the Delta, this alternative may well constitute the only lawful manner in 
which DWR can make a final decision that allows the bank to remain in local ownership.TPF

81
FPT 

 
 I. The EIR must answer additional questions about the Kern Water Bank’s 
transfer, development and operation. 
 
 PCL requests that the EIR answer the following additional questions, each of which 
relates to potentially significant environmental impacts, as outlined in this comment letter, and 
each of which CEQA requires be addressed: 
 
1.  Does the KWBA actually acquire and sell water, or does it merely provide 
a facility that allows its member agencies to store and recover water that 
they acquire and sell?TPF

82
FPT 

  
2.  If the KWBA does actually acquire and sell water, how much water does it 
acquire and sell on a yearly basis? 
  
3.  How much water have each of the KWBA members, including Westside, bought and sold 
during each year of the Kern Bank’s operations, using the Kern Bank in connection with such 
purchases and sales?  
  
4.  To whom has water stored in the Kern Bank been sold?   
  
5.  At what price has Kern Bank water been sold?  Does that represent a 
markup beyond costs? 
  
6. How much has the KWBA charged for storage in the Kern Bank ?   
  
7.  Has DWR purchased Kern Bank water?  For what purpose and place of use? 
How much has come from the KWBA, and how much from particular agencies?  At 
what price? 
  
8.  What are the sources of water that go to the Kern Bank?  Each year, how 
much has come from: (a) SWP Table A allocations; (b) SWP Article 21 water; 
(c) CVP water; (d) surface runoff; (e) Kern River water? 
  
9.  Is there any evidence that DWR delivered water to the Kern Bank knowing 
it would later need to repurchase that water?  Or is there evidence that DWR 

                                                 
TP

81
PT The DEIR’s premise that alternatives cannot be used here simply to improve “the health of the 

environment” (DEIR, 11-6) could not be more at odds with the elementary requirements of 
CEQA, which may be used to mandate feasible alternatives or mitigation measures.  Pub. Res. 
Code, § 21002. 
TP

82
PT Under the joint powers agreement, the KWBA is empowered to acquire and sell water, but it 

is less clear where it would get such water, or how it would access recharge or withdrawal 
facilities; the JPA appears to assign shares of facility use exclusively to the member agencies. 
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delivered water to the Kern Bank while simultaneously repurchasing 
earlier-delivered supplies?   
 
10.  Does the KWBA pay taxes on the land it owns? 
  
11.  Does the KWBA pay taxes on profits from water sales (if sales are 
above-cost)? 
  
12.  Does Westside profit from water sales, and if so does it pay taxes on 
those profits? 
  
13.  Have the KWBA member agencies obtained SWRCB approval for changing 
(either temporarily or long-term) the place or purpose of use of water 
stored in the Kern Bank and transferred to different users? 
  
14.  What are the KWBA member agencies doing with the profits from their 
sales, and what are the environmental consequences? 
 
VI. The DEIR’s assessment of alternatives is defective. 
 

A. The DEIR presents multiple muddled versions of the No Project Alternative, 
blurring the distinction between “no project” and project alternatives. 
 

 CEQA defines the purpose of a No Project Alternative as, “to allow decision makers to 
compare the impacts of approving the proposed project with the impacts of not approving the 
proposed project” (CEQA Guidelines, § 15125).TPF

83
FPT  Making up in quantity for what they lack in 

accuracy, the DEIR identifies multiple iterations of the No Project Alternative.  As demonstrated 
here, each of these attempts is incoherent, and in some instances, they muddle the distinction 
between the No Project Alternative and project alternatives.   

 
A brief synopsis of these attempts highlights their flaws: 
 

• The No Project Alternative 1 (NPA1) assumes at the state would have developed the 
Kern Fan Element to a capacity of 350,000 acre-feet by 2003 and to 500,000 acre feet by 2020. 
The capacities used appear to be entirely arbitrary, and may well serve simply to narrow the 
distance between the no-project and the project without factual foundation.  Moreover, the EIR 
appears to be internally inconsistent as the subject of how much state bank development was 
foreseeable. TPF

84
FPT   

                                                 
TP

83
PT PCL has already explained above why the no project assessment has not met the requirements 

of PCL v. DWR.  This section describes, in addition, how the DEIR develops no project 
alternatives that are muddled with project alternatives. 
 
TP

84
PT Inclusion in the No Project Alternative suggests a belief that state development could be 

“reasonably expected to occur in the foreseeable future,” CEQA Guidelines, § 15126.6(c)(2); but 
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• The No Project Alternative 2 (NPA2) includes a number of the Table A transfers 
facilitated under the Monterey Agreements, conveyance of non-project water, and storage of 
contractor water outside of the contractors’ service area-all key components and other provisions 
of the proposed project that were implemented as of 2003. The DEIR argues that these projects 
and policies would have been approved by the Department regardless of the Monterey project. 
However, that argument is entirely speculative, and in no way excuses the CEQA-mandated no 
project analysis. Each of these components was initiated as a direct result of the Monterey 
Amendments. As such, they are components of the very action under review and cannot be 
included in a no project alternative. TPF

85
FPT 

 
• Court-Ordered No Project Alternative 3 (CNPA3) and Court-Ordered No Project 
Alternative 4 both contain significant flaws. As discussed above, neither of these alternatives 
provided the rigorous review anticipated by the court in PCL v. DWR and by plaintiffs in the 
settlement agreement.  
 
• CNPA3 is also based on water allocation methods that were not in place at prior to the 
Monterey agreement. CPNA3 does not reflect the agricultural and groundwater replenishment 
priority for article 21 that was a specific requirement of the pre-Monterey contracts. Without the 
Monterey Amendment, this contract provision would remain in place. Therefore the only 
appropriate no project alternative is one which includes all pre-Monterey contract provisions, 
including the “agriculture first” and groundwater replenishment provisions of Article 21. 
 
• The no project alternative must reflect the actual ‘no project’ condition. Rather than 
speculate that DWR might alter contract provisions, approve water transfers and overcome 
significant challenges to aggressively develop the Kern Fan Element, the no project alternative 
should assume that DWR would have implemented the pre-Monterey SWP contracts as written, 
including enforcement of all limitations and conditions. 
 

B. The DEIR summarily rejected feasible alternatives to the project. 
 

The DEIR must examine a range of reasonable alternatives that would feasibly obtain 
most of the project objectives, but avoid or substantially lessen any significant adverse effects of 
the project.  (14 Cal. Code Regs. §15126.6.) In its screening and review of alternatives, the EIR 
must provide more than “cursory” analysis. (PCL v. DWR, 83 Cal. App. 4th at 919.)  It should 
not construe project objectives so tautologically that only the proposed project could conceivably 
be capable of achieving them.  Nor should the EIR allow the mere “threat of litigation” under a 
proposed alternative to prevent its environmental review.  Id. at 914. 

                                                                                                                                                             
in DWR’s Kern study, it asserts that uncertainties made state bank development “infeasible.” 
DEIR, Appendix E, p. 10 
 
TP

85
PT Rather than include these components in the NPA2, subsequent drafts of the EIR must include 

this analysis of a limited set of policies (as opposed to the entire suite of Monterey Amendments) 
in the alternatives section of the EIR. 
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DEIR summarily eliminated nine alternatives that were suggested by PCL and the two 

other plaintiffs within the EIR committee process, each without any satisfactory explanation.TPF

86
FPT 

These alternatives were offered in order to provide a reasonable range of alternatives within the 
EIR analysis consistent with the requirements of CEQA. But the DEIR provides unjustified 
conclusions for each alternative that derailed any further review of them.  Although increasing 
exports south of the Delta is notably (and properly) absent from the list of project objectives 
(DEIR, p. 4-1), the DEIR’s alternatives analysis implicitly appears to assume that unless the 
contractors’ pumping objectives are met, an alternative is infeasible.   

 
The DEIR also gratuitously, and incoherently, chides “the plaintiffs” for seeking in 

proposed alternatives to improve the environment.  (DEIR, pp. 11-5 to 11-7.)  That reasoning 
would have been faulty if DWR’s EIR had been done in 1995, but it particularly suspect in 2008, 
in light of the pelagic organism decline in the Delta and recent court rulings, discussed above, 
that will require constraints on pumping south of the Delta.  Moreover, the summary exclusion of 
alternatives that attempt to balance contractors’ and environmental objectives is entirely 
inconsistent with efforts the state is engaged in elsewhere, including Delta Vision and updates to 
the California Water Plan.  Indeed, the state has long been aware of a variety of approaches that 
would serve the SWP’s financial, management and operational goals while also considering 
environmental protection.TPF

87
FPT  This context underscores the practicality of PCL’s proposed 

alternatives. 
 
A review of the grounds for dismissing the “Improved Reliability through 

Environmental Enhancement” (IREE)TPF

88
FPT alternative illustrates how the DEIR avoided 

analyzing a reasonable range of alternatives.  Similar grounds were also used to reject other 
alternatives. The EIR’s reasoning suggests that DWR views the project objectives so 
tautologically that seemingly only the Monterey Amendments (or a negligible variation on them) 
could feasibly accomplish them: 
 
• The DEIR claims that the IREE “alternative was not considered in detail in the EIR 
because it would not meet any of the objectives of the Monterey Amendments. Furthermore, it 
would be in conflict with the basic terms of the long-term water supply contracts.”  DEIR, p. 11-
6. But in summarily dismissing this alternative, the DEIR provides no substantiating evidence or 
analysis to demonstrate that the alternative would not meet any of the project objectives.  

                                                 
TP

86
PT These alternatives, listed in PCL’s December 18, 2006 comments on the last administrative 

draft EIR (Attachment A) pp. 12-15, are incorporated by reference.  PCL proposes again that 
they be considered for full-fledged review rather than summary rejection. 
 
TP

87
PT CRB report, attachment B to these comments. 

 
TP

88
PT This alternative “would involve the Department reducing stress on fishery resources in the 

Delta by directly implementing water use efficiency measures, water recycling, storm water 
capture, and other local water system enhancements that stabilize water demand and improve 
SWP reliability.”  DEIR, p. 11-5. 
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• The assertion that IREE would not meet any of the project objectives is false. A key 
objective of the project provided in the DEIR is to increase the flexibility of the SWP. DEIR, p. 
4-1. DWR specifically identifies environmental regulations as a primary limitation, in addition to 
hydrologic conditions, to delivery of water through the SWP. [Cite] TPF

89
FPTIt is reasonable to expect 

that enhancements in the environment of the Delta would reduce the need for regulatory agencies 
to set new regulations or mandate actions to enforce existing regulations. Reduced regulatory 
actions would result in increased flexibility of the SWP. The DEIR does not provide any analysis 
which would indicate that such an assumption is unfounded or inaccurate.  
 
• The DEIR’s further claim that the IREE alternative is in conflict with the basic terms of 
the water supply contracts is also without merit. The proposed project is a set of contract 
amendments. It follows that alternatives to the proposed project would appropriately incorporate 
contract amendments. In fact, many of the provisions of the proposed project are in direct 
conflict with the basic terms of the pre-Monterey long-term water supply contracts.TPF

90
FPT  

 
• The DEIR’s rejection of IREE rests heavily on the notion that DWR already operates in 
compliance with Delta water quality and flow objectives “as constrained by the need to protect 
threatened and endangered fish species listed pursuant to federal and state Endangered Species 
Acts.”  DEIR, p. 11-6.  As discussed above, the pelagic species crash and the Kempthorne 
decisions on the Delta Smelt shatter the foundations of this assertion, which must now be 
revisited.  There is now a compelling legal, as well as environmental, reason not to summarily 
reject an alternative that could feasibly accomplish most of the project objectives, while also 
reducing injury to the Delta. 
 
• The DEIR also rejects IREE on the preposterous theory that “the Monterey Amendment 
is not an appropriate tool for mandating that |SWP water be used to benefit the Delta 
environment. DEIR, p. 11-6.  That is a remarkable assertion, considering that, as discussed 
elsewhere, the proposed project could result in increased pumping and thereby injure the Delta. 
 
• Finally, the DEIR rejects IREE, as well as some other alternatives, based upon the legally 
erroneous theory that it would require action by local agencies; according to DWR, such 
agencies would have to propose water efficiency measures, which DWR recognizes it could 

                                                 
TP

89
PT In fact, environmental problems in the Delta were contributing factors which led to the 

reductions in SWP deliveries in the early 1990’s, and the contractor disputes that precipitated the 
Monterey Amendments. PCL v. DWR, 83 Cal. App. 4P

th
P at p. 908. 

 
TP

90
PT For instance, eliminating the “agriculture first” reduction in article 18(a) of the contract, as is 

proposed in the proposed project, is in direct conflict with the pre-Monterey contracts. If such 
conditions were applied to all alternatives, then the proposed project would also have to be 
eliminated. Alternatives should not be held to a standard that is not imposed on the proposed 
project. 
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fund.  DEIR, 11-5,11- 6.  That misstates CEQA, which does not foreclose an alternatives 
assessment simply because other agency action may be requiredTPF

91
FPT 

 
 C. The DEIR fails to analyze a reasonable range of alternatives to the project. 
 

While unreasonably rejecting all of the alternatives proposed by plaintiffs, the DEIR 
remarkably provides only one project alternative to the DEIR.  Alternative 5 “would be the same 
as the proposed project except that the Monterey water management practices would not be 
implemented.”  DEIR, p. 11-3. The DEIR’s very limited range of alternatives is misleading and 
incomplete. In order to provide for reasonable comparison, alternatives to the proposed project 
must be distinguishable from the proposed project. However, alternative 5 (and NPA2) 
inappropriately includes significant portions of the proposed project. As a result the DEIR 
inappropriately concludes that all available courses of action have roughly similar impacts and 
outcomes.  
 

The DEIR rationalizes this approach by suggesting that many of the actions taken under 
Monterey could have occurred under the original contracts. Prior to Monterey, however, these 
policies were not widely adopted by the SWP and they were not commonly practiced under the 
previous contract. Had DWR decided to implement these actions under a different hypothetical 
approach, DWR would still have had to complete CEQA review prior to taking those actions. 
Therefore, it is not appropriate to include these actions in Alternative 5 or NPA2. Since DWR 
has proposed to take these actions as part of the Monterey Amendments, these actions must be 
properly treated as potential decisions rather than assumed components of the no project 
alternative.   
 

In sum, the EIR should include alternatives that are clearly distinguishable from the “no 
project” and proposed project. These alternatives should not include polices or actions that are 
being proposed for implementation as part of the proposed project.  
 
VII. The DEIR contains faulty and legally unsupportable assessments of project impacts. 
 

A. The DEIR uses inconsistent time periods for its analyses. 
 

In the historical analysis provided in Chapter 6 the DEIR uses different time periods for 
analyses in various sections of the EIR. For instance, carryover in Dan Luis is analyzed from 
1996 through 2004, while the flexible starage provisions are analyzed from 1996 through 2003 
(see DEIR at 6-57 through 6-58).These variations make it impossible to determine the full 
impact of any of the proposed project and alternatives included in the DEIR. No explanation is 
provided as to why certain sections are analyzed under differing time periods. Subsequent draft 
EIR analyses must use a consistent time period throughout the EIR. 
 

                                                 
TP

91
PT See, e.g., Friends of the Eel River v. Sonoma County Water Agency (2003) 108 Cal. App. 4P

th
P 

859. 864-867.  Similar grounds are improperly used to summarily reject other of PCL’s proposed 
alternatives, such as the “urban preference and dry year reliability” and “no urban preference and 
dry year reliability” alternatives.  DEIR, pp. 11-4, 11-5. 
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 B. The DEIR inadequately analyzes impacts resulting from eliminating and 
changing contract provisions. 
 
• Altered Article 21 rules for “surplus” 
 
 As extensively discussed in connection with the baseline, the DEIR failed to analyze the 
impact of eliminating article 21(g)(1), the prohibition on using “surplus water” (or post-
Monterey, “interruptible” water) to build permanent local economies. The EIR must fully 
analyze how eliminating this provision and simultaneous transfer of the Kern Water Bank and 
allowance of water storage outside of the SWP service area has altered or will alter SWP 
contractor demand and ability to receive article 21 water.  
 

The EIR must analyze the degree to which eliminating use provisions for article 21 and 
providing urban users with increased access to article 21 water resulted in new uses of that water, 
including serving new growth-fostering water transfers. Analyses should also identify the degree 
to which altered article 21 previsions have shifted scheduling and delivery of Table A water and 
whether such shifts have resulted in changes to SWP operations (including changes in the timing 
or amount of water released from Lake Oroville and San Luis Reservoir). 
 

The proposed project would eliminate pre-Monterey allocation rules for article 21. The 
priority for agricultural use and groundwater replenishment would be removed, and a new 
allocation method allowing access to article 21 based on Table A amount percentages would be 
adopted. Eliminating pre-Monterey contract allocations allows more contractors, including 
municipal contractors that had not historically received significant deliveries of article 21, to 
access this water and put it to use for purposes that are much different than per-Monterey uses of 
Article 21.  
 

The DEIR fails to disclose the implications of this potential change in allocation. In 
particular, the DEIR fails to clearly account for the impact resulting from allocating Article 21 to 
municipal contractors that may use the water for hardened demand and development. Subsequent 
versions of the EIR must include analysis and clear disclosure of the implications of altering 
Article 21 allocations. 
 
• Turnback Pool 
 

With the Monterey Amendments in place, all SWP contractors have an incentive to 
request their full contract amounts.  In addition, the Turnback Pool provisions of the Monterey 
Amendments provide a new incentive for SWP contractors to maximize their annual demand for 
their full contract amounts. The DEIR recognizes that pre-Monterey some contractors could not 
use their full Table A amounts, and in some cases that resulted in reduced water deliveries 
through the SWP. That water which was not captured or delivered by the SWP would have thus 
been left instream for environmental benefit.  

  
However, the Turnback Pools allow the contractors to benefit financially by requesting 

their full Table A amounts, even if that contractor does not require such water within its own 
service area. Other contractors who can make use of the water are encouraged under the 
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Monterey Amendments to purchase Turnback Pool water. It follows that under the proposed 
project, all contractors would request full contract allocations, regardless of need for that water.  
As PCL has long since noted, that tendency is likely to harden, and increase, the demand for 
Delta pumping.TPF

92
FPT 

 
• Storage Outside of Service Area 
 

In allowing SWP contractors to store SWP water outside of their service area, the 
proposed project significantly expands SWP contractors’ ability to accept water, and increases 
the demand for water from the Delta. The DEIR obscures this fact by assuming that much of the 
water stored outside contractors’ service areas under the provisional implementation of the 
Monterey Amendments could have been stored within the contractors’ service area. This 
assumption is very speculative. It assumes that infrastructure including transport facilities was 
available; cost of delivery, water quality, access to the right to store water, and other factors 
impacting the availability of storage capacity within the service area would not have prevented 
storage of that water within the service area. None of these factors were analyzed when the lead 
agency determined that water delivered out of the service areas could have been received within 
the service areas. Rather, the DEIR explains that the assumption is based on, “a telephone survey 
of contractors conducted by DWR.” TPF

93
FPT 

 
The DEIR further seeks to reduce the perceived impact of water delivered to out of 

service area storage by assuming that such water would have instead been stored in San Luis 
Reservoir and delivered to other contractors via article 21 or increased Table A. Again, this 
assumption is purely speculative. It assumes that other contractors could have received the water 
and placed it within service area storage. These assumptions clearly seek to minimize the 
appearance of impacts. Indeed, through this methodology, the DEIR determines that of the 
1,092,647 acre-feet of water delivered to out of service area storage between 1996 and 2003, 
only 44,000 acre feet are actually attributable to the proposed project. This is due to the multiple 
assumptions inappropriately incorporated into the baseline. However, as explained above, these 
assumptions do not belong in the baseline, and must be removed from the EIR.  
 
• Altered allocation under Articles 18 (a) and 21 
 

The DEIR fails to disclose the impacts of altered allocations under article 18(a). 
Specifically, the DEIR fails to how altered allocations that expose municipal contractors to 
reduced reliability could tend to encourage municipal contractors to increase demand for water in 
normal and wet years in order to restore dry year and shortage reliability.  
 

The pre-Monterey article 18(a) provision requiring an agriculture-first reduction in the 
event of water shortages provided municipal contractors with a higher degree of drought 
reliability. Under the proposed project’s alteration of article 18(a) this protection is eliminated. 
The proposed project thus exposes municipal contractors to reduced water reliability during 

                                                 
TP

92
PT See Attachment A (PCL comments on Draft Chapter 9, p. 6.) 

 
TP

93
PT DEIR, p. 6-60 (No details of that survey are presented). 

 42



periods of shortage.  Moreover, because the Monterey Amendments would, if finalized, 
permanently delete article 18(a)’s agriculture-first cutbacks, they would remove a major obstacle 
to agriculture-to-urban transfers that facilitate growth.TPF

94
FPT 

 
It is reasonable and foreseeable to expect that municipal contractors will seek to mitigate 

the impact on their water reliability. In fact, the proposed project provides water management 
tools that would assist contractors in such an effort. The proposed project allows these 
contractors to greatly expand storage options, it provides these contractors with greater access to 
article 21 water and eliminates restrictions on use of that water, and it establishes the Turnback 
Pool giving these contractors greater access to water that would not be used by other contractors.  
 

It is reasonable to assume that given the changes proposed, municipal contractors would 
have a greater incentive to maximize use of the tools provided in the proposed contract 
(maximizing Table A requests, utilizing article 21, Turnback Pool and carryover provisions to 
maximize water in newly available storage) in order restore their dry year and shortage 
reliability.  
 

It is important to note that both Turnback Pool and article 21 water are usually available 
in the winter and the spring. SWP exports during these periods have been identified as a primary 
contributor to the Pelagic Organism Decline in the Delta Any action that would tend to 
encourage increased demand and increased export for these categories of water would therefore 
have a significant impact on the Delta. 
 

The EIR must explicitly disclose the impact of eliminating the protections for municipal 
contractors under Article 18 (a), and the resulting impacts on the Delta.  As elaborated below, the 
DEIR omits analysis of impacts or provides inadequate analysis of significant impacts associated 
with the proposed project. 

 
• Environmental consequences of financial restructuring under Article 51 
 
 The DEIR briefly describes, but never analyzes the environmental consequences of 
article 51, one of the most important structural revisions in the SWP system that would be  
initiated by the Monterey Amendments, should they be adopted. DEIR, p. 4-8.  Among other 
revisions, article 51 changes the way that DWR addresses revenues exceeding the cost of 
operating the SWP system.TPF

95
FPT As Environmental Defense documented years ago in legislative 

                                                 
TP

94
PT The record of such transfers during the interim enforcement of the Monterey Amendments 

deserves careful study.  There is no evidence to support the speculative assertion that these Table 
A transfers would have occurred anyway in the absence of the Monterey Amendments.  Rather, 
as the EIR correctly points out (DEIR 6-10), only one occurred previously (Devil’s Den), and it 
was expressly subject to agriculture-first cutbacks even after transfer to urban use. 
TP

95
PT In PCL v. DWR, the court of appeal recognized the interrelationship between revised articles 

18 and 51 in the Monterey Amendments.  The court “agree[d] with plaintiffs that inclusion of 
article 51 in the amended contracts implies that DWR and the contractors have forsaken their 
expectation that the SWP facilities will be built as planned and will deliver 4.23 MAF of water 
annually.  Article 51 allows contractors a rebate for the costs previously assessed for facilities 

 43



testimony on the Monterey Amendments, appended as attachment I, the revenue stream returned 
to the contractors under article 51 is enormous over the life of the project contracts. 
 
 The new EIR must carefully analyze the environmental consequences of article 51 as an 
integral part of the Monterey Amendments, rather than summarily assuming that because this 
provision is “economic” in nature it would not contribute to such impacts.  Although CEQA does 
not require analysis of purely economic or social changes, it requires analysis of environmental 
impacts that can be traced to such changes.  (See, e.g., 14 Cal. Code Regs, § 15131; San 
Franciscans Upholding the Downtown Plan v. City and County of San Francisco (2002) 102 
Cal.App.4P

th
P 656, 695-98.)  Here, the EIR must analyze the relationship between articles 18 and 

51, and must compare the project to the no-project scenario in which table A amounts are 
reduced without article 51 rebates.  The EIR must also evaluate the environmental consequences 
of article 51’s effect on water rates, and consider the financial adjustments made in article 51 
when making its assessment of project alternatives and mitigation. 
 
• Reduction of state oversight of water transfers under Article 53 
 

Prior to the Monterey Amendments, DWR had contractual responsibility to oversee and 
approve transfers of water through the SWP. Under the proposed project, DWR largely excuses 
itself from this responsibility for certain transfers. Contractors are now permitted to transfer 
project and no project water at their convenience.  DWR has essentially given up effective ability 
to control where and how water is used within the SWP. 
 

This provision is particularly important for its implications on growth in California. As 
stated above, the pre-Monterey contracts recognized the difference between municipal reliability 
and agricultural reliability. Agricultural Table A amounts were explicitly conditioned by their 
reliability. Thus, it would be inappropriate to use agricultural water transfers for certain 
purposes, including development. However, provisions of the proposed project including 
elimination of article 18(b) and changes in 18(a) now imply that all water in the SWP has equal 
reliability. This new dynamic risks creating, rather than eliminating, a paper water problem. 
Under the proposed project, DWR would abandon its role in clearly articulating the difference in 
reliability of water and hand that responsibility to local agencies. 
 

The proposed project implies that all water under the SWP has equal reliability, yet very 
little water has been removed from the total Table A amount. Given that the original contracts 
explicitly stated that Table A amounts for agriculture were not as reliable as municipal contracts, 
it is illogical to assume that suddenly, the SWP can reliably deliver water to all contractors. Yet 
under the proposed project, agricultural to municipal transfers will be more common and there 
will be no requirement to address the issue of reliability. This scenario risks inducing growth 
based on unrealistic assumptions  of water reliability.   
 
• The DEIR fails to disclose impacts to the Bay Delta Estuary. 
 

                                                                                                                                                             
that have never been built.  Indeed, fiscal and environmental pressures militate against 
completion of the project.”  (83 Cal.App.4P

th
P at p. 914, n. 7.) 
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As discussed above, the Bay Delta Estuary is in critical decline. Fisheries populations 
have declined dramatically since 2000. Several fish species, including the Delta Smelt, are now 
at historic low population indices. State and Federal scientist have determined that increased 
Delta exports, and in particular, exports occurring in the winter and spring are a significant 
contributor to these declines.  
 

Yet many of the provisions of the proposed project would increase the amount of water 
exported by the SWP during times of “excess” in the Delta. Excess conditions usually occur in 
the winter and spring, the very time that delta smelt have become vulnerable to project 
operations. For instance, the DEIR admits that the Turnback Pool and Article 21 are both 
provisions that seek to capture water earlier in the year. Yet the DEIR fails to incorporate that 
timing factor into the analysis of impacts in the DEIR. 
 
 

C. The DEIR fails to adequately growth-inducing impacts, and impermissibly 
defers the responsibility to analyze them. 
 

The DEIR attempts to absolve DWR of fully analyzing and mitigating the growth 
inducing impacts of the proposed project. That evasion has profound environmental 
consequences, due to the stakes involved: as the DEIR concedes, the combination of new table A 
and article 21 deliveries in the project could support new populations ranging from 405,103 in 
the “more resource-intensive” scenario, and 561,684 in a “less resource-intensive” scenario. 
DEIR, p. 8-9.  Yet the DEIR asserts in that DWR is not required to extensively analyze the 
growth inducing impacts of water delivered by DWR because DWR is not responsible for land-
use decision. Id. at pp. 8-13, 14. The DEIR further holds that DWR is not responsible for 
differentiating between the impacts of water deliveries that stimulate new growth and the 
impacts of water deliveries used to enhance dry year reliability. Id., p. 13. 
 

This indifference to a major environmental consequence of the project, if finalized, would 
constitute a major evasion of CEQA responsibility. CEQA requires a lead agency, such as DWR, 
to analyze the full environmental consequences of its decisions. That responsibility creates a duty 
to analyze the consequences of removing an obstacle to growth, or accommodating growth.  In 
this context, the DEIR’s principal strategy—to defer the real analysis to post-decision local 
determination, is completely untenable.TPF

96
FPT  None of these local decision-makers will have the 

opportunity to analyze the cumulative consequences of accommodating half a million 
Californians before the suite of growth-inducing changes in the Monterey Amendments become 
a fait accompli.  Moreover, particularly given the decade-plus history with interim enforcement 
of the Monterey Amendments, there is no basis to support the EIR’s premise that the 
consequences are speculative.  Remarkably, the EIR does not even attempt to address the 
growth-inducing or growth-accommodating impacts of known projects that have relied, in whole 
or in part, on the Monterey Amendments.TPF

97
FPT The EIR must disclose the impacts associated with 

                                                 
TP

96
PT See DEIR, p. 8-14. 

 
TP

97
PT The EIR should start by analyzing the documentary history of such projects as Dougherty 

Valley in Contra Costa County, as well as numerous projects in Los Angeles County: among 
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the decision to remove the state oversight of SWP water that was embodied in the original pre-
Monterey contracts.TPF

98
FPT 

 
While the DEIR argues that DWR does not have responsibility for how water is put to 

use, it is indisputable that DWR has specific and fundamental responsibilities for overseeing the 
use of SWP water.  Under the Monterey Amendments, DWR has given local agencies increased 
flexibility, and therefore increased ability to use the water in a way that would potentially impact 
the environment. While DWR cannot be expected to predict with absolute certainty how 
contractors and land-use agencies will use the water in the future, DWR has a responsibility to 
disclose all potential significant impacts resulting from this decision and the proposed project. 
DWR simply cannot be excused from disclosing the impacts of eliminating previously held 
responsibilities. 
 

The EIR must include adequate analysis of growth inducing impacts, including analysis 
of how, where and for what purpose water made available under the Monterey Amendments has 
been put to use, and will likely be used should DWR adopt the proposed project.  This analysis 
must disclose the growth inducing implications of eliminating article 18(b) and article 21(g)(1) 
of the original contracts, facilitating transfers between agricultural and urban contractors, 
conveying non-project water, providing municipal contractors increased access to Article 21, 
permitting unlimited storage outside of the service area, and implementing the Turnback Pool. In 
addition, the EIR must fully disclose how these provisions may tend to increase the demand for 
such water and the resulting impacts on the Delta and upstream operations of delivery of such 
water. 
 

The EIR must specifically state the percentage of water which contractors now have 
access to under the Monterey Amendments that is likely to be stored for dry year reliability and 
the percentage which will be used for new growth. Also, the EIR must disclose the degree to 
which water made available under the Monterey Amendments will be used for resource-intensive 
growth and urban sprawl. Impacts analysis should include a study of the impacts of the growth 
likely to be induced by the proposed project water deliveries (i.e. resource intensive sprawl or 
infill development). For instance, water made available to Castaic Lake Water Agency is likely 
to result in development of open space and agricultural lands (and require new annexations), 
whereas water made available to Los Angeles Department of Water and Power is likely to result 
in development in already developed areas.  
 

                                                                                                                                                             
them, West Creek, Gate-King, Riverpark, Northlake, Mission Village, Soledad, River Valley, 
and Newhall Ranch. 
 
TP

98
PT Prior to the Monterey amendment, DWR had explicit oversight of storage of SWP water, 

water transfers through the SWP, Table A transfers, use of article 21 water, and  allocation of 
water in times of shortage. article 18(b) also required DWR to provide explicit information on 
the reliability of SWP water through determining the minimum yield of the Delta. Furthermore, 
under article 18(b), DWR has the authority to reconcile Table A amounts with that minimum 
yield. Such authority provided the State will direct discretion over the amount of water that could 
be determined to be reliable. 
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In addition, as discussed extensively in section V above, the EIR must analyze how the 
transfer of the Kern Water Bank to local control has facilitated growth-inducing uses of the 
facility, as compared to operations that would prioritize dry year reliability. 

 
D. The DEIR’s assessment of the reliability of water supplies and growth 

evades, rather than analyzes, the problem of “paper water.” 
 
Regrettably, the DEIR’s chapter on the reliability of water supplies (Chapter 9) and 

growth virtually ignores everything that PCL submitted to DWR on the subject during years of 
EIR planning that preceded the public draft.  PCL therefore references its previous submissions 
on this issueTPF

99
FPT and once again requests specific responses. In a case of “fighting the 

hypothetical,” the DEIR does not seriously engage the “common sense” connection between 
water availability and growth identified in PCL v. DWR, and instead, undertakes to dispute the 
premise.  Essentially, DWR argues that growth based upon paper water never existed, that its 
extent has been exaggerated, and that new measures (biennial reliability reports, Urban Water 
Management Plans, and SB 221/ 610) will prevent it from happening in the future.  DEIR, pp. 9-
2 to 9-11. 

 
This analysis is fatally flawed.  First, it asks the wrong question about the historical role 

of paper water, focusing on whether inflated water reliability estimates have subjectively 
motivated land-use decision-makers to approve projects.  The DEIR answers the question in the 
negative, not because paper water isn’t real, but because ignoring water reliability has been so 
pervasive that Table A amounts can’t be considered uniquely responsible.  DEIR, p, 9-10.  But a 
“but for” causation test is not what CEQA requires.  What matters is the following: 

 
• Historically and recently, land use decision-makers in California have frequently 
approved projects with little regard for the availability of adequate water supplies to support the 
development.  Many of these projects have involved State Water Project water resources.TPF

100
FPT  

Moreover, a consistent body of CEQA case law, from Kings County through Vineyard, 
underscores the depth of the problem of decision-makers ignoring the reliability of water 
supplies, 
 
• The pre-Monterey Amendments SWP contracts had mechanisms that could have been 
used to take “paper water” out of the calculus regardless of decision-makers’ subjective 
motivations where SWP water was involved: enforcement of article 18(b)’s permanent shortage 
provision, and article 21(g)(1)’s proscription on using “surplus” water to build permanent 
economies.   
 
• If the Monterey Amendments become permanent, these safeguards will disappear from 
the SWP contracts, regardless of what local decision-makers may later do in review of specific 
projects. 

                                                 
TP

99
PT See Attachment A, particularly the comments addressing the chapter on paper water and 

growth. 
TP

100
PT See Attachment J (Kanouse/ EBMUD study). 
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The problem of “paper water”—stated in its simplest terms, of development decisions 

grounded in expectations of water supplies exceeding what can actually be delivered—emerged 
as one of the central themes in the Third District’s ruling, and is perhaps the issue with which 
PCL v. DWR is most closely associated in both case law and in public discussion. TPF

101
FPT Rather 

than providing the thorough and candid assessment of “paper water” and development 
anticipated in the appellate ruling, the DEIR provides little more than a cursory historical 
summary, a description of planning laws and practices, and a superficial discussion of Urban 
Water Management Plans.  Indeed, the analysis presented here bears more resemblance to 
arguments about “paper water” unsuccessfully presented to the court of appeal than the probing 
and comprehensive assessment anticipated in the appellate ruling and settlement. 

 
A puzzling duality pervades the DEIR’s discussion.  The historical overview is 

dismissive of the notion that inflated expectations of SWP deliveries affected development 
decisions.  But rather than debunking the notion that such inflated expectations were present in 
projects relying on SWP water, the chapter argues, if anything, that they were all too real; that 
decision-makers so pervasively failed to consider potential constraints on SWP water deliveries 
that they would have paid little attention to the amounts of “entitlement” referenced in the 
project contracts.  

The core of this analysis posits that planners assume that local water agencies will obtain 
the supply necessary to meet the long-term water demand that results from planned growth. But 
far from “disproving” reliance on SWP paper water, this analysis points to planners and 
decision-makers trusting the water agencies; in other words, they are presumed to have relied 
upon the same pervasive “water culture” in which the court grounded its historical analysis of the 
“huge gap” between entitlements and available supplies.  Instead of analyzing the historical 
paper water problem, the DEIR repackages it. 

A similar circularity pervades the chapter’s extremely cursory analysis of SWP water 
supply and urban planning in the future.  From the historical position that planners and decision-
makers rarely even considered water supply, the draft swings to a somewhat exaggerated faith 
that they now “get it,” due in part to changes produced by the PCL v. DWR decision and 
settlement, and in part due to parallel legislative changes (notably, SB 610 and SB 221). But the 
DEIR does not even begin to show that the “modern” mechanisms, such as SB 610/ 221 and 
Urban Water Management Plans, have now made paper water disappear.TPF

102
FPT  Notably, the DEIR 

does not even analyze two new sources of paper water that are specifically associated with this 
project. The first, extensively discussed above, is the growing reliance on article 21 water to 
support permanent developments.  The second is that DWR’s over-reliance on CALSIM in its 
reliability reports, which have induced local decision-makers to rely on estimates of SWP yield 
                                                 
TP

101
PT See, e.g., Santa Clarita Organization for Planning the Environment v. County of Los Angeles  

(2003) 106 Cal. App. 4P

th
P 715, 721;  Kibel and Epstein, Sprawl and ‘Paper Water’: A Reality 

Check for the California Courts 20 CALIFORNIA REAL PROPERTY JOURNAL 22, 23 (Winter/ 
Spring 2002).   
 
TP

102
PT Indeed, the DEIR has not yet addressed PCL’s earlier criticisms of its analysis of Urban 

Water Management Plans, included in Attachment A, 
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that are vastly beyond historical deliveries.  DWR still has yet to come to terms with this “cyber 
water” problem, which PCL identified in its scoping comments more than four years ago.TPF

103
FPT 

 
 

D. The DEIR avoids, and impermissibly delegates to subsequent local review, 
project-related climate change impacts. 

 
 Climate change has been extensively addressed above in connection with baseline issues.  
The separate chapter on climate change in the DEIR (Chapter 12) creates additional CEQA 
problems, by systematically avoiding full and responsible discussion of project-related climate 
impacts.  First, the analysis relies heavily on the dubious premise that, because DWR had 
concluded that the project would not affect statewide population growth, it would not affect 
growth-related greenhouse gas emissions “within the SWP service area as a whole.”  DEIR, p. 
12-14.  But DWR provides no support for the speculative premise that the location of 
development is inconsequential to greenhouse emissions. In fact, sprawling patterns of 
development cause considerably more greenhouse gas emissions than more compact forms of 
development that occur within existing urban areas. Turning “surplus” water into water that 
facilitates permanent new development in areas that are currently rural or agricultural will have a 
very significant impact on greenhouse gas emissions, and the DEIR needs to analyze how the 
proposed Monterey Amendments will affect that possibility. 
 
 Second, the DEIR does not study whether the elimination of pre-Monterey safeguards—
including the permanent shortage provision in article 18(b) and the proscription on using 
“surplus” water to build permanent economies in article 21(g)(i)—may impact climate change by 
removing useful tools to reconcile supplies and deliveries in a climate-constrained project.  The 
DEIR should study from a climate change perspective whether there is a difference between 
those pre-Monterey approaches and the post-Monterey approach (reliability reports and 
liberalized use of article 21). 
 
 Finally, the DEIR does not analyze whether would be a project-related difference in 
emissions due to the difference between serving urban and agricultural contractors.  The 
elimination of the pre-Monterey “agriculture first” preference may make that distinction tangible. 
 
 E. The DEIR inadequately addresses cumulative impacts. 
 

                                                 
TP

103
PT As PCL observed in its March 2003 scoping comments (p. 8), a detailed analysis by Dennis 

O’Connor, then of the California Research Bureau, concluded that DWR’s reliability report had 
no credible explanation for exceeding historic deliveries by around 50 percent. He concluded that 
the results were inconsistent with previous estimates and models, and recent deliveries were 
lower than the modeled conditions. His assessment also observes that CALSIM II is not 
calibrated or otherwise verified, and that the  reliability report did not use the CALSIM II model 
as designed. O’Connor’s analysis warns that DWR’s assessments of reliability should not replace 
the “paper water” problem with a new, simulation-based “cyber water” problem.  While 
O’Connor was addressing the draft 2002 report, the problems have never been corrected. 
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 Although the cumulative impacts discussion (Chapter 10) mentions the Central Valley 
Project, it does not analyze the important question of how the project will affect the environment 
via CVP use of Delta export capacity.  The DEIR analyzes the impact on the availability of water 
(DEIR, pp. 7-55 to 7-57), but the environmental impacts due to increased pumping from the 
Delta were not. 
 
 
VII. Recommended mitigation of impacts 
 

PCL expects that with the additional analysis suggested above, the Final EIR will determine 
that the proposed project has significant impacts on the environment. Therefore, we provide the 
following recommendations that could be utilized to mitigate for some, although not all, of the 
significant impacts identified in these comments. 
 

• To partially prevent growth inducing impacts, the EIR can require DWR to provide a 
clear statement that Article 21, transfers of Article 21 and reliance on Turnback Pool 
water are not reliable sources of water and that such sources are not suitable for support 
of permanent economy, including development. To avoid any confusion, the EIR should 
commit DWR to excluding these sources of water from the Report on the Delivery 
Reliability of the State Water Project. 

 
• To partially mitigate impacts associated with eliminating Article 18(b), the EIR should 

commit DWR to provide explicit guidance on how to interpret reliability curves included 
in the SWP Delivery Reliability Report.  

 
• To partially mitigate potential impacts to the Delta from increased pumping of Article 21 

water, the EIR can prohibit declaration of Article 21 when fish agencies determine that 
there would be threat to fish species from export of such water. 

 
• To partially mitigate for the loss of statewide oversight of the use of SWP water, the EIR 

should commit DWR to providing full disclosure of accounting, pumping and delivery of 
SWP water to the public in a timely (weekly) basis. 

 
• To partially mitigate for the loss of the Kern Fan Element as a public trust resource, the 

EIR should impose conditions requiring that public trust agencies will have priority for 
the capacity of the Kern Fan Element for the storage of water to protect public trust 
resources including the health of the Delta. 

 
These measures would not fully mitigate the impacts of proposed project. Impacts such as 

increased demand for SWP water to offset dry year by municipal contractors would not be 
addressed by the proposed mitigation measures above. However, the final EIR would need to 
address all impacts of the proposed project. 
 

As an original plaintiff in the Monterey Amendments litigation, PCL has an interest in 
ensuring that the final EIR provide the public and decision-makers with an accurate and thorough 
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analysis of the proposed Monterey Plus actions and a thorough comparison of viable and feasible 
alternatives, consistent with the original PCL v. DWR court decision.  

 
We are distressed that despite the direction provided by the Court of Appeal, and despite our 

participation in the EIR process, and despite the significant events that have occurred since 1995, 
including the collapse of the Delta, the Monterey Plus DEIR is largely based on the same  
unfounded assumptions included in the CCWA EIR, and EIR rejected by the Court of Appeal.  

 
The current DEIR manifestly fails to provide the full review demanded by the Court – and by 

the California Environmental Quality Act – and that was anticipated by plaintiffs in the 
settlement agreement.  

 
We urge DWR to remedy the significant flaws in the current DEIR by fully analyzing, 

disclosing and mitigating the impacts of the proposed project in future versions of the EIR, as 
CEQA most emphatically requires. 

 
Thank you for taking our strongly felt comments into consideration. 
 
 

Sincerely yours, 

 
Gary A. Patton, Executive Director 
 

 
       
 
CC: 
Lester Snow 
Arve Sjovold 
Naomi Kovacs 
Brian Morris 
Senator Machado 
Senator Steinberg 
Senator Lowenthal 
Assemblywoman Wolk 
MWD Board 
SWP contractors 
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STATE OF CALIFORNIA -- THE RESOURCES AGENCY ARNOLD SCHWARZENEGGER, Governor 

DEPARTMENT OF WATER RESOURCES 
1416 NINTH STREET, P.O. BOX 942836 
SACRAMENTO, CA  94236-0001 
(916) 653-5791 
 

 
 

August 25, 2008 
 
 
 
Ms. Mindy McIntyre, Water Program Manager 
Planning and Conservation League 
1107 9th Street, Suite 360 
Sacramento, CA 95814 
 
 
Dear Ms. McIntyre: 
 
This letter responds to your letter dated March 16, 2008 providing comments of the 
Planning and Conservation League (PCL) on the draft of the State Water Project 
Delivery Reliability Report—2007 (DRR(2007)).  Your letter criticizes the timing of 
the release of the report, expresses concern about using CalSim II for determining 
absolute values of exports and deliveries, and makes several recommendations for 
improvement.  Responses to your specific comments are included in the 
attachment. 
 
The final report will be issued soon and will include an appendix containing the 
comment letters on the draft report and the Department of Water Resources 
(DWR) responses.   
 
Attached is a summary of your comments and DWR’s responses that will appear in 
final of the 2007 Delivery Reliability Report. 
 
Thank you for your comments. If you wish to discuss this report further, please 
contact me at (916) 653-1099 or kkelly@water.ca.gov.  
 
 
Sincerely, 
 
Original Signed By 
 
Katherine F. Kelly, Chief 
Bay-Delta Office 
 
Attachment  
 
cc: See attached list 
 
 
 
 



 
Ms. Mindy McIntyre, Water Program Manager 
August 25, 2008 
Page 2 

 
 
 
 
 

Lester A. Snow, Director 
Department of Water Resources 
Post Office Box 942836 
Sacramento, California  95814 
 
Antonio Rossmann 
Rossmann & Moore, LLP 
380 Hayes Street 
San Francisco, California  94102 
 
Roger Moore 
Rossmann & Moore, LLP 
380 Hayes Street 
San Francisco, California  94102 
 
Senator Don Perata 
State Capitol, Room 205 
Sacramento, California  95814 
 
 
Senator Darrell Steinberg 
State Capitol, Room 4035 
Sacramento, California  95814 
 
 
Senator Sheila Kuehl 
State Capitol, Room 5108 
Sacramento, California  95814 
 
 
SWP Contractors 
Terry Erlewine 
1121 L Street, Suite 1050 
Sacramento, California  95814 

Senator Michael Machado 
State Capitol, Room 5066 
Sacramento, California 95814 
 

 
Senator Christine Kehoe 
State Capitol, Room 4038 
Sacramento, California 95814 
 
 
Senator Denise Ducheny 
State Capitol, Room 5035 
Sacramento, California 95814t 
 
 
Assembly Member Lois Wolk 
State Capitol 
P.O. Box 942849 
Sacramento, California 94249-0008 
 
Assembly Member Eng 
State Capitol 
P.O. Box 942849 
Sacramento, California 94249-0049 
 
Susan Kennedy, Chief of Staff 
State Capitol Building 
Sacramento, CA  94249  
    
 
 
 
  

 



Attachment 

 

Comment:  
DWR should commit to releasing the Draft 2009 Delivery Reliability Report in June 2008 
and the final report by February 2009 in order for local water agencies to have sufficient 
time to incorporate the information in the report into the 2010 Urban Water Management 
Plans (UWMPs). 
 
Response: 

DWR agrees with the goal of producing the 2009 Delivery Reliability Report according 
to a timeline which will allow for the information in the report to be incorporated into the 
2010 UWMPs.  The objectives of DWR for the report are to encourage public discussion 
and understanding of the estimation of the SWP delivery capability, meet the conditions 
of the settlement agreement, and provide the best available quantification of SWP 
deliveries.  It is unfortunate that the DRR (2007) could not be finalized in 2007.  Given 
the 2007 federal court order on new SWP operation criteria to protect delta smelt, DWR 
chose to delay the completion of the report until the impacts of this court order on SWP 
delivery reliability could be assessed.  Re-consultation under the Endangered Species 
Act is underway for the SWP and CVP.  The resulting biological opinions will define the 
operation rules for the water projects.  The biological opinion from the U.S. Fish and 
Wildlife Service is expected to be completed this calendar year (2008).  However, the 
biological opinion from the National Marine Fisheries Service will be completed in 
Spring 2009. The information contained in the next Delivery Reliability Report will 
incorporate these new rules and, therefore, the draft report is expected to be issued in 
mid-2009. 
 
Comment: 

The draft DRR (2007) fails to articulate how reliability should be factored into water 
planning. 
 
Response: 
 
Chapter 7 of the draft DRR (2007) presents two examples of how to use the information 
in the report to estimate SWP deliveries at 5-year increments between 2007 and 2027.  
Example 1 illustrates this process for calculating average annual supplies, a single dry 
year, and average deliveries over multiple dry years.  Example 2 illustrates how to 
develop similar information for years or sequences selected by the individual SWP 
contractor. 
 
By providing examples of a hypothetical contractor with Table A amounts of 100,000 af 
and using the delivery data in terms of percent of maximum Table A amount, the report 
makes the examples easy to apply by any contractor.  Each SWP contractor has a 
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unique mix of local and imported water supplies, relies on SWP supplies for a different 
proportion of its needs, and has an individual conservation flexibility to accommodate 
supply variations.  DWR believes that individual contractors can best determine under 
which conditions to rely upon current and future SWP deliveries, given a contractor’s 
other supply sources or given the locally acceptable risk level for water delivery 
shortages.  
 
Comment: 

The draft DRR (2007) fails to disclose the implications of reliance on water that cannot 
be reliably delivered, in particular Article 21 water. Article 21 water should not be 
included in the list of water supply sources in any table. 
 
Response: 
 
The draft DRR (2007) clearly communicates the conditional availability of Article 21 
deliveries. The first mention of Article 21 water in Chapter 4 includes a footnote which 
lists the limitations for the availability of this water.  Chapter 5 includes a discussion of 
Article 21 of SWP contracts allowing contractors to receive additional water deliveries 
only under four specific conditions:  
 

1. The water is available only when it does not interfere with Table A allocations and 
SWP operations; 

 
2. The water is available only when excess water is available in the Delta; 

3. The water is available only when conveyance capacity is not being used for SWP 
purposes or scheduled SWP deliveries; and 

 
4. The water cannot be stored within the SWP system. In other words, the contractors 

must be able to use the Article 21 water directly or be able to store it in non-SWP 
facilities. 

 

Chapter 5 of the report also points out that in the absence of storage, Article 21 water is 
not likely to contribute significantly to local water supply reliability.  In addition, Tables  
6-8, 6-9, 6-17 and 6-18 compare the results of the annual amounts of Article 21 
available during prolonged dry periods and wet periods for the DRR (2005) and the 
DRR (2007).  The variability of the annual amounts and the reduction in the amounts 
estimated in the DRR (2007) clearly illustrate the uncertainty associated with Article 21 
supplies.    
 

DWR believes that the issue of incorporating supplies received under Article 21 into the 
assessment of water supply reliability is a local decision based on specific local 
circumstances, facts, and level of water supply reliability required.  Article 21 water is 
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presented separately in the report so local agencies can determine whether it is 
appropriate to incorporate this supply into their analyses.  In many cases, water 
supplies available under Article 21 of the water supply contract are an important yet 
ephemeral source of water from SWP facilities that needs to be included in the DRR. 
 
Comment: 
The draft DRR (2007) fails to inform the reader that CalSim II model runs very likely 
overestimate the reliability of the SWP because the studies in the DRR do not account 
for Delta risk factors and the need to respond to environmental, water quality, and area 
of origin legal requirements.  
 
Response: 

“Delta risk factors” is an all inclusive term that has numerous components.  It is not 
accurate to claim that CalSim-II simulations do not account for them. The simulations in 
the DRR (2007) account for restrictions due to potential protective measures for 
endangered fish, water quality requirements, and climate change.  These potential 
impacts are extensively addressed in Chapter 4 of the DRR (2007).  Implementation of 
potential limitations to exports from the Delta to protect delta smelt are represented in 
the current level study in the DRR (2007) by incorporating the interim decision of the 
federal Court.  The future level studies incorporate climate change and these fish 
protection measures.  CalSim II simulations do not account for a catastrophic levee 
failure but the potential interruptions to water supply are discussed in the report (ref. 
DRR 2007, P.8, PP.18-19).  It is also inaccurate to claim that CalSim-II does not 
account for the “area of origin legal requirements.”  The estimates of water available 
from the source areas have been developed with assumptions on future population 
growth in upstream areas and the resulting consumptive demand, as well as projections 
of crop acreages in the valley floor and the resulting evapotranspiration demand. 
 
Comment: 

The draft DRR (2007) fails to provide guidance to SWP contractors on how local and 
overall water supply reliability could be improved. 
 
Response: 

Providing guidance to SWP contractors on how local and overall water supply reliability 
could be improved is beyond the intended scope of the DRR (2007).  The purpose of 
the report is to present DWR’s current information regarding the annual water delivery 
reliability of the State Water Project for existing and future conditions.  A key objective of 
the California Water Plan is to provide guidance to local agencies and governments and 
regional partnerships on ways to increase regional self sufficiency in meeting their 
future water demands.  The Water Plan includes a diverse set of resource management 
strategies that can be implemented in different combinations to provide water supply 
reliability and to meet other water related resource management needs in different 
regions of the state. 



 4

 
Comment: 

The DRR (2007) should include a discussion regarding the reliability of all types of 
water delivered from the SWP. 
 
Response:  

The report provides information on the water supply categories most important to SWP 
water contractors, Table A and Article 21.  The conditions associated with the supply 
under Article 21 are fully discussed in the report.  More detail on the characterization of 
Article 21 supply is provided in the third response contained in this attachment. 
 
Comment: 

The DRR (2007) should include water supply source tables for each SWP contractor.  
DWR should include a clear and understandable forecast of how much water (both 
Table A and Article 21) the SWP can deliver under current and future conditions for 
each SWP contractor.   
 
Response: 

The DRR (2007) provides estimates of Table A supply for the entire range of delivery 
probabilities, zero to 100 percent.  Calculating a Table A delivery amount for an 
individual contractor is a direct calculation based upon the maximum Table A amount in 
the contractor’s water supply contract.  The maximum Table A amounts for each 
contractor are contained in Appendix C, State Water Project Table A Amounts.  
Determining the acceptable level of risk associated with the estimated Table A delivery 
amount is a local decision based on specific local circumstances, facts, and level of 
water supply reliability required.  Article 21 water is presented separately in the report 
so local agencies can determine whether it is appropriate to incorporate this supply into 
their analyses.  Some SWP contractors will have no ability to receive Article 21 
supplies.  Estimating the amount of Article 21 deliveries for each SWP contractor is 
beyond the scope of the DRR (2007), as is developing an inventory of each SWP 
contractor’s water supply sources. 
 
Comment: 

The DRR should provide estimates of SWP delivery reliability for the period required by 
the following UWMP (which would be 2030). 
 
Response: 

The DRR for 2009 will include estimates for 2009 and 2029 which can be used for the 
updated Urban Water Management Plans. 
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Comment: 

The DRR should clearly disclose the limitations of modeling, the implications of 
modeling assumptions, and provide recommendations to water agencies for appropriate 
use of modeling results. 
 
Response: 

The points PCL includes in this comment are ones which were included in your letters 
commenting on the draft DRR (2002) and draft DRR (2005).  The responses to these 
comments are included in the appendices of the corresponding final reports and 
referenced here.  Disclosing the limitations of modeling is accomplished through clearly 
disclosing significant assumptions that are made in the modeling process, and that 
disclosure has been done fully and extensively in the DRR (2007).  Chapter 7 of the 
report illustrates how to interpret and apply the results should local planning agencies 
choose to use these estimates as one of the components of their resource management 
decisions. 
 
Comment: 

The DRR should include a more comprehensive analysis of climate change impacts on 
water delivery reliability, including issues of Delta water quality and sea level rise, 
consumptive use of water in areas of origin, availability of hydropower, and flood safety. 
DRR should provide guidance to water agencies on how these omitted impacts are 
likely to affect deliveries.  
 
Response: 

DWR is a leader in applying climate change factors to projections for water supply and 
we will continue to take a leadership role in this endeavor.  The DRR (2007) uses four 
climate change scenarios for rainfall and runoff to develop the range of delivery 
estimates for the future.  The Department is investigating methods to estimate the 
effects of sea level rise on Delta water quality.  The DRR is published every two years 
and we will use the best information and analytical methods available to develop the 
latest projections for delivery capability under potential climate change scenarios.  Flood 
safety and hydropower effects are beyond the scope of the report. 
 
Comment: 

The DRR fails to evaluate variable levels of demands, including the goal of a 20% 
reduction in per capita consumption.  The DRR should use the three demand scenarios 
presented in DWR’s 2005 State Water Plan. 
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Response: 

The DRR is intended to provide information on the amount of Table A and Article 21 
water that can be delivered considering a variety of hydrologic conditions, climate 
change factors, regulatory constraints, and other factors.  It also illustrates how that 
water would be allocated among contractors based on their Table A amounts.  The 
DRR is not intended to evaluate how a comprehensive demand reduction might affect 
the demand for SWP supplies of individual municipal and agricultural contractors.   
 
A reduction in per capita consumption may not affect SWP demands.  If individual 
contractors can reduce their demand for SWP supplies as part of their total water supply 
portfolio, they could either offer any unneeded water to other contractors or request 
delivery of less water from the SWP than would otherwise be available to them.  In the 
latter case, DWR could allocate the unclaimed amount to other contractors by 
increasing the percentage allocation of Table A supplies available to them.  In other 
words, the same amount of water would continue to be allocated, but in different 
proportions to the contractors.  In addition, factors such as water quality of the source 
supply and the costs associated with treating the supply for municipal use are significant 
considerations for SWP contractors.  For some SWP contractors, the quality of the SWP 
supply is better than other sources and it is used to reduce treatment costs for municipal 
supply.  In this situation, demand on another source of supply may be reduced due to 
conservation measures and the demand for SWP supplies would be unchanged. 
 
SWP contractors should consider their current water demands and future demand 
scenarios to help determine the mix and amounts of water supply sources, including 
SWP supplies, they will need to meet their water demands and other water resource 
objectives.  It would be advisable for local water agencies to consider a future demand 
scenario that assumes a reduction in per capita water use because it could change how 
much they decide to invest in different water supply sources.  These evaluations, and 
their implications to the demand for imported water from the SWP and other sources, is 
a responsibility of the SWP contractors and can be a part of their 2010 Urban Water 
Management Plans. 
 
Comment: 

The DRR should consider operations beyond the Wanger decision to include those that 
are consistent with State and federal fishery agencies for protection of threatened or 
endangered species. 
 

Response: 

The estimates for delivery capability will be updated when the rules of operation to 
protect endangered fish are defined in the revised federal biological opinions for the 
operation of the SWP and Central Valley Project. 
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Comment: 

The DRR must recognize that DWR has not yet issued a final decision and EIR for the 
Monterey Plus Project.  
 
Response: 

The DRR will be updated in 2009, and will include the most current information available 
regarding the status of the Monterey Plus Project and any relevant decisions of DWR 
regarding the project.  It is not possible to predict at this time what those decisions might 
be and whether they would affect the reliability of SWP deliveries. 
 
Comment:   
 
As participants in the Monterey Plus EIR Committee process, PCL has previously 
submitted comments to DWR expressing our concerns regarding the adequacy of 
CALSIM II for use in water management planning and deliveries assessment.  Rather 
than resubmit those comments, we incorporate them by reference here, and highlight 
some particular issues below. 
 
Response: 

Most of the comments PCL incorporates from comments submitted on the Monterey 
Agreement DEIR are ones that are addressed above or have been previously 
responded to as comments to the DRR (2002) or DRR (2005).  We refer to those 
responses.  Our response to the comment regarding bimodal distribution of water years 
follows. 
 
Comment: 

Exceedence charts in the DRR hide the bimodal distribution of water years in California. 
CalSim II is ill-suited to address bimodal distribution of water years because the model 
produces an exceedence chart that hides this reality. 

 
Response: 
 
Currently CalSim-II uses 82 years (water years 1922-2003) of historical flow records to 
reflect the hydrologic variations in Central California.  The historical flow records are 
adjusted for the influence of land-use change and upstream flow regulation in order to 
represent the possible range of water supply conditions at a given level of development. 
The model assumes that facilities, land use, water supply contracts, and regulatory 
requirements are constant over the 82 years of study period. Using a monthly time step, 
CalSim II model simulates operation of CVP and SWP system storage and conveyance 
under specified operations rules. Model output provides project operations under a 
given level of development for the entire study period. One of the key model outputs is 
simulated SWP annual deliveries, which are ranked from low to high and plotted in an 
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exceedence chart. There is no intention to hide any inherent statistical properties of 
historically observed flow data. 
 
Comment: 

DRR fails to recognize that DWR has chronically failed to meet water quality standards 
in the Delta under historical operations and it fails to recognize the significant 
environmental degradation under the historical operations. 
 
Response: 

DWR operates the SWP to meet water quality objectives established by the State Water 
Resources Control Board (Board) and incorporated into DWR’s water rights permits for 
the SWP.  The water quality and fish flow requirements are contained in the Board’s 
Decision 1641.  In addition, the SWP is operated to meet requirements contained in the 
federal ESA biological opinions.  Operation of the SWP has consistently met all water 
quality requirements except for those established for the south Delta, for which the 
salinity source is the San Joaquin River and not ocean-derived salts.  The SWP does 
not contribute in any way to salt loads in the San Joaquin River and the southern Delta.  
The SWP is operated to help in achieving the south Delta salinity standards however,  
SWP operation cannot control south Delta water quality.  This is because of the effects 
of the local flow and water quality conditions attributable to areas of stagnation, 
agricultural diversion and return flows, local wastewater discharges and lower quality 
water from the San Joaquin River.  DWR is pursuing the installation of operable gates in 
the south Delta to improve circulation and, hence, water quality in the area. 
 
Comment: 

DRR should list potential sources of errors and show the range of possible outcomes 
due to these errors and provide recommendations to water agencies for addressing 
modeling faults-for example reduce the amount of deliveries predicted by CalSim II by 
some percent. By omitting both possible sources of errors and potential outcome 
ranges, the DRR projects a false certainty that reported deliveries are likely. 
 
Response: 

Quantifying the amount by which DRR estimates should be reduced or increased in 
order to achieve more accurate estimates of reliability requires a scientifically sound 
analysis of the uncertainties for numerous variables, each with their own error band, 
and developing a method to combine these uncertainties to get an estimate of the 
resultant uncertainty and its effect on the delivery reliability of the system.  This is the 
approach that DWR is pursuing in conjunction with identifying and quantifying 
uncertainties associated with the system reliability in the face of the climate change 
phenomenon.  However, until we can make reasonable and scientifically sound 
statements on uncertainties, we must rely on identifying a handful of variables that we 
know by experience could significantly affect SWP system reliability and provide the 
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users with a sense of how much over-estimation or under-estimation might be involved. 
An example would be reducing the input data on rim flows to major storage facilities of 
the system by a certain percentage and reporting the difference in simulation results. 
Such a study was done in the CalSim-II sensitivity analysis conducted in 2005 and 
presented in the 2005 Delivery Reliability Report. 
 
 
 
 
 
 
 
 
 



From: Stuart Robertson [stuart@robertson-bryan.com] 
Sent: Thursday, January 31, 2008 3:11 PM 
To: 2007DRRComments 
Subject: Comments 
 

 
You are way off base to focus on climate change – this is more speculation than science 
as to timing and magnitude. 
 
Delta conveyance is a far bigger, real and eminent threat.  The weakness of the Delta 
levees is a known risk. One major failure due to a rodent, earthquake (quantifiable) or 
yes, global warming would catastrophically impair the SWP. 
 
Get off the climate change and address something we can deal with within 20 years 
 
Stuart Robertson, President 
ROBERTSON-BRYAN, INC. 
voice: (916) 687 - 7799 
stuart@robertson-bryan.com 
  
 
  



STATE OF CALIFORNIA -- THE RESOURCES AGENCY ARNOLD SCHWARZENEGGER, Governor 

DEPARTMENT OF WATER RESOURCES 
1416 NINTH STREET, P.O. BOX 942836 
SACRAMENTO, CA  94236-0001 
(916) 653-5791 
 

 
 
 
 
 

August 11, 2008 
 
 
 
Mr. Stuart Robertson, President 
Robertson-Bryan, Inc.  
9888 Kent Street 
Elk Grove, CA  95624 
 
 
Dear Mr. Robertson: 

This letter responds to your email of January 31, 2008 providing comments on the draft of 
the State Water Project Delivery Reliability Report—2007 (DRR(2007)). 
 
In your email, you state that the draft DRR (2007) places too much focus on climate 
change and should instead focus on less speculative risks which can be addressed in the 
next 20 years, in particular the threat posed by weak Delta levees.  
 
The relative uncertainty of the effects of climate change on SWP delivery reliability are 
appreciated.  However, Governor Schwarzenegger’s Executive Order S-3-05, signed on  
June 1, 2005, directs the Secretary of the California Environmental Protection Agency to 
coordinate with State agencies to report every two years on the impacts to California of 
global warming, including impacts to water supply.  The Department of Water Resources 
identifies climate change in the 2005 update of the California Water Plan (Bulletin 160-05) 
as a key consideration in planning for the State's future water management.  This is 
because analysis has shown that climate change may in the future seriously affect the 
State's water resources, particularly SWP’s ability to deliver water.  The DRR (2007) 
recognizes the uncertainty of climate change projections by evaluating future State Water 
Project deliveries under four scenarios of climate change: weak temperature warming and 
weak precipitation increase in California under model PCM; modest warming and modest 
drying under model PCM; modest warming and modest drying under model GFDL v. 2.0; 
and weak temperature warming and weak precipitation increase in California under model 
GFDL v. 2.0.  Simulated deliveries under these scenarios of climate change were then 
interpolated to estimate deliveries in the year 2027. 

 



 
 
Mr. Stuart Robertson, President 
August 11, 2008 
Page 2 
 
 
The draft DRR (2007) acknowledges the real threat of levee failure to State Water 
Project delivery reliability, citing key findings in the Draft Delta Risk Management Study  
(DRMS) Phase 1 Report.  The draft DRMS Phase 1 report also points out that the 
impact of a levee failure on SWP deliveries would depend upon when and where the 
levee failure occurred.  The draft DRR (2007) includes a discussion of DWR’s 
development of an Emergency Operations Plan that will establish procedures for 
emergency preparedness and incident management activities to enhance the State’s 
ability to prepare for, respond to, and recover from a Delta levee failure disaster and will 
provide DWR with a plan focused specifically on a catastrophic levee failure disaster.  
 
 
The final report will be issued soon and will include an appendix containing the 
comment letters on the draft report and the Department’s responses.  Thank you for 
your comments.  If you wish to discuss this report further, please contact me at  
(916) 653-1099 or kkelly@water.ca.gov.  
 
Sincerely, 
 
Original Signed By 
 
Katherine F. Kelly, Chief 
Bay-Delta Office 
 
 
 

mailto:kkelly@water.ca.gov
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SACRAMENTO, CA  94236-0001 
(916) 653-5791 
 

 
 
 
 
 
August 11, 2008 
 
 
 
Mr. Terry L. Erlewine, General Manager 
State Water Contractors 
1121 L Street, Suite 1050 
Sacramento, CA  95814 
 
Dear Mr. Erlewine: 
 
This letter responds to your letter dated March 13, 2008 providing comments of 
the State Water Contractors on the draft of the State Water Project Delivery 
Reliability Report—2007 (DRR(2007)).  Your letter expresses concern that the 
SWP delivery reliability analysis in the DRR (2007) is based upon interim 
operation rules to protect delta smelt which may change in 2008 and requests 
that study results in the report be disaggregated and not averaged to provide 
readers better and more complete information.  Responses to your detailed 
comments are provided below. 
 
Comment:  Studies in the 2007 Report are based on interim operations and will 
need updating with new Operations Criteria and Plan (OCAP) operations.  DWR 
should either delay finalizing the report until the new OCAP is finalized and 
studies can be updated or DWR should more clearly stress the limitation of using 
interim operations in the report’s studies and commit to updating the report’s 
studies based on new OCAP operations when they are available.  
 
Response:  Your point about concern for the use of interim operation rules in 
estimating current and future SWP delivery reliability is well taken.  The 
estimates of SWP delivery reliability in the DRR (2007) necessarily reflect the 
best information available at a point in time.  It is recognized that operation rules 
under the new OCAP may differ from the interim rules assumed in the DRR 
(2007) and that estimated SWP delivery reliability could subsequently change.  
When the new OCAP and biological opinion are issued, DWR will update and 
make available the studies and analyses presented in the DRR (2007). 

 



 
Mr. Terry L. Erlewine, General Manager 
August 11, 2008 
Page 2 
 
Comment:  The final 2007 report should include studies in which the version of CalSim 
II used in the DDR (2007) evaluates SWP deliveries under the 2004 OCAP operation 
rules used in the 2005 report. Results of these studies should be compared to the 
results from the 2005 report and also be used for comparative purposes to the 2007 
report studies presented.  
 
Response:  The updated estimates of SWP delivery reliability in each report reflect the 
use of the best available tools and information at the time of the report.  The focus of the 
presentation of delivery reliability in each report are the updated estimates of current 
and future SWP deliveries not the effect of changes of the tools upon the estimates.  
The DDR (2007) includes a discussion of how the updated estimates compare to those 
in the previous report. 
 
As you note in your comments, the version of CalSim II used in the 2007 draft report is 
different from the version used in the 2005 report because it uses an improved San 
Joaquin River water quality module, an improved Artificial Neural Network model to 
estimate Delta salinity, and an extended hydrologic period under which operations are 
simulated.  DWR documented the improved Artificial Neural  
 
Network model in CalSim II in Chapter 3 of the 2007 edition of its annual report, 
Methodology for Flow and Salinity Estimates in the Sacramento-San Joaquin Delta and 
Suisun Marsh. This report is accessible at 
http://baydeltaoffice.water.ca.gov/modeling/deltamodeling/annualreports.cfm and 
selecting “Entire Report” under 2007.  The San Joaquin River module in CalSim II was 
documented in U.S. Bureau of Reclamation’s 2005 report, CALSIM II San Joaquin River 
Module (DRAFT), available at  
http://science.calwater.ca.gov/pdf/calsim/CALSIMSJR_DRAFT_072205.pdf. This 
module was subsequently reviewed by an expert panel in a 2006 report for CALFED 
titled, Review Panel Report: San Joaquin River Valley CalSim II Model Review.  This 
report is available at  
http://science.calwater.ca.gov/pdf/calsim/calsim_II_final_report_011206.pdf

http://baydeltaoffice.water.ca.gov/modeling/deltamodeling/annualreports.cfm
http://science.calwater.ca.gov/pdf/calsim/CALSIMSJR_DRAFT_072205.pdf
http://science.calwater.ca.gov/pdf/calsim/calsim_II_final_report_011206.pdf


 
Mr. Terry L. Erlewine, General Manager 
August 11, 2008 
Page 3 
 
 
Comment:  Since the estimates of effects of climate change have a great degree of 
uncertainty, potential effects to SWP delivery reliability due to climate change should be 
shown separately from the better know certain effects of assumed future operations.  
 
Response:  The relative uncertainty of the effects of climate change is appreciated. 
However, Governor Schwarzenegger’s Executive Order S-3-05, signed on  
June 1, 2005, directs the Secretary of the California Environmental Protection Agency to 
coordinate with State agencies to biannually report on the impacts to California of global 
warming, including impacts to water supply.  The Department of Water Resources 
identifies climate change in the 2005 update of the California Water Plan (Bulletin 160-
05) as a key consideration in planning for the State's future water management.  This is 
because analysis has shown that climate change may in the future seriously affect the 
State's water resources, particularly SWP’s ability to deliver water.  In DRR (2007), the 
Department recognizes the uncertainty of climate change projections by evaluating 
future State Water Project deliveries under four scenarios of climate change: weak 
temperature warming and weak precipitation increase in California under model PCM; 
modest warming and modest drying under model PCM; modest warming and modest 
drying under model GFDL v. 2.0; and weak temperature warming and weak 
precipitation increase in California under model GFDL v. 2.0.  Simulated deliveries 
under these scenarios of climate change were then interpolated to estimate deliveries in 
the year 2027.  The annual SWP deliveries under future conditions with and without 
climate change are contained in Tables B-4 through B-11 in the Appendix B of DRR 
(2007). 
 
Comment:  For future conditions, it would be helpful if the full range of potential 
deliveries were presented that weren’t averaged by simulations using higher and lower 
operational restrictions in accordance with the 2007 interim operations. 
 
Response:  Since the real-time conditions that would determine the extent of operation 
restrictions are unknown, we believe that averaging the deliveries under assumed 
higher and lower operation restrictions is reasonable.  The annual Table A and Article 
21 deliveries under both the higher and lower restrictions to operations are presented in 
Appendix B and have been made available electronically at the SWP Delivery Reliability 
Report website.  



 
Mr. Terry L. Erlewine, General Manager 
August 11, 2008 
Page 4 
 
 
The final report will be issued soon and will include an appendix containing the 
comment letters on the draft report and the Department’s responses. Thank you for your 
comments. If you wish to discuss this report further, please contact me at  
(916) 653-1099 or kkelly@water.ca.gov.  
 
Sincerely, 
 
Original Signed By 
 
Katherine F. Kelly, Chief 
Bay-Delta Office 
 
 
 
 
 
 
 

mailto:kkelly@water.ca.gov
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TECHNICAL MEMORANDUM 

Potential Capture of Perchlorate Contamination
Valencia Water Company’s Wells E14 – E17  

PREPARED FOR: Valencia Water Company 

PREPARED BY:  Joseph C. Scalmanini 
   William L. Halligan

DATE: April 26, 2006

PROJECT NUMBER: 06-2-008

Introduction

As part of its water supply planning in accordance with the overall groundwater operating plan in 
the Santa Clarita Valley Groundwater Basin, East Subbasin, Valencia Water Company is in the 
process of installing four new municipal water supply wells in the western part of its overall 
service area, generally near the mouth of Castaic Creek Canyon.  Those four wells are intended 
to augment Valencia’s groundwater source capacity and, in general, provide municipal pumping 
capacity in that part of the overall basin that will replace a number of agricultural supply wells in 
the same area as the latter are abandoned in concert with general land development in the area.   

In light of general concerns about perchlorate contamination in the groundwater basin, despite 
the fact that the focus of that concern is several miles to the east of the new Valencia wells, 
Valencia commissioned the work reported herein to investigate the risk of perchlorate 
contamination on its new wells.  As a result, the analysis described below was undertaken to 
examine the potential capture of perchlorate-impacted groundwater by the new Valencia wells, 
and the results have been interpreted to conclude regarding risk of perchlorate capture at the new 
wells.

In summary, the approach to investigating potential capture of perchlorate-impacted groundwater 
by the new wells involved three sequential steps:  identification of local and regional 
groundwater flow patterns in the Alluvium, the aquifer in which all four wells are completed; 
application of a single layer groundwater flow model to examine the capture zone of the four-
well “well field” under planned operating conditions; and interpretation of potential capture of 
perchlorate via examination of the wells’ theoretical independent capture zone relative to known 
occurrence of perchlorate and its mobility in the Alluvium.  The latter step was subsequently 
augmented by considering other factors, such as the locations and magnitude of pumping 
between the new wells and the known occurrence of perchlorate, that affect the potential capture 
of perchlorate by the new wells.  Ultimately, conclusion regarding the risk of perchlorate 
contamination at the new wells was drawn from a combination of the theoretical independent 
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capture zone analysis and the other factors that affect the potential capture of known perchlorate 
in the basin. 

Valencia Wells E14 – E17  

Valencia’s four new Alluvial wells are numbered E14 through E17.  The locations of the new 
Valencia municipal wells are illustrated in Figure 1, which also shows other nearby wells. 

As specified in Valencia’s Water Supply Permit issued by the State Department of Health 
Services (DHS), Valencia’s new municipal E wells are replacement wells for some of the nearby 
Newhall Land and Farming Company’s agricultural E wells, e.g. Wells E, E2, E4 and E5, which 
are in the process of being permanently sealed and abandoned in accordance with the DHS 
Permit.  As land development occurs in the general area of those wells, the need for irrigation 
water supply will progressively decrease and municipal water demands will correspondingly 
increase.  Thus, in general, the new Valencia wells will generally produce water comparable to 
the historical production from the NLF wells, resulting in no substantial change in basin 
operation.  Pumping from the basin will thus remain within the operating yield concept 
incorporated in the 2005 Urban Water Management Plan and analyzed in the 2005 Basin Yield 
Report.

The four new Valencia E wells are all generally similar in terms of aquifer completion and 
construction details.  All four are completed solely in the Alluvium.  All four well sites were 
explored via pilot hole drilling and logging to about 200 feet, and the four completed wells range 
in depth from 133 feet (Well E-15) to 170 feet (Well E-16).  All four wells are similarly 
constructed with 18 inch nominal production casing from the ground surface to the top of a 
single perforated (louvered well screen) intake section.  The depths of blank production casing 
range from 76 feet (Well E-14) to 92 feet (Well E-15).  Louvered well screens range in length 
from 38 feet (Well E-14) to 63 feet (Well E-16).  The bottom of the well intake sections ranges 
between depths of 114 feet (Well E-14) and 145 feet (Well E-16).  All four wells have gravel 
envelopes extending from total depth to just above the top of the intake section, and are sealed 
above that depth, to the surface, with cement grout.  Key well construction details for all four 
Valencia E wells are summarized in Table 1. 

The four new Valencia E wells are intended to be equipped to pump between 1,000 and 1,400 
gallons per minute (gpm).  Three of the four wells (E-14 through 16) have comparable, high 
yields as indicated by their respective specific capacities (gpm per foot of drawdown) generally 
between about 62 and 66 gpm/ft.  Well E-17, while still capable of its design capacity of 1,000 
gpm, has a notably lower yield, about 34 gpm/ft.  Well yield and design capacity details for all 
four wells are also summarized in Table 1. 

At present, Valencia Well E-15 has been equipped with a permanent pump and appurtenant 
facilities to render it operational at its design capacity of 1,400 gpm.  The other three wells have 
been approved by DHS for addition to Valencia’s Water Supply Permit, but have not been 
equipped pending further development and associated increase in water demands. 
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Table 1 
Design and Construction Features 

Valencia Water Company Wells E14-E17 

Well

E14 E15 E16 E17 

Test Hole/Pilot Hole 
Depth (ft.) 191 200 200 194 

Production Borehole 
Depth (ft.) 150 180 184 160 

Well Depth (ft.) 135 160 170 150 

Well Diameter (ft.) 18 18 18 18 

Well Casing 
Depth (ft.) 

0-76
114-135

0-92
133-160

0-82
145-170

0-81
121-150

Well Screen 
Depth (ft.) 76-114 92-133 82-145 81-121 

Design Capacity 
(gpm) 1,200 1,400 1,200 1,000 

Specific Capacity (gpm/ft.) 65.9 62 61.8 34.1 

Groundwater Flow 

There is no known occurrence of perchlorate contamination in the Alluvium anywhere near the 
new Valencia E wells.  Consequently, it is illogical to think that the E wells, regardless of design 
capacity or future operation, would induce the movement, or capture, of perchlorate-
contaminated groundwater as a result of their pumping.  However, to examine what might 
theoretically be captured by the new Valencia E wells, consideration was given to the limited 
detection of perchlorate in the Alluvium, about five miles east of those wells, and the general 
movement of groundwater in the Alluvium, both regionally and locally near the E wells. 

In the Alluvium, groundwater flow is generally recognized to be aligned with the Santa Clara 
River and its tributaries.  For the most part, groundwater levels west of Bouquet Canyon remain 
relatively constant over time, suggesting that both the direction and rate of groundwater flow do 
not vary widely in that part of the aquifer system.  East of Bouquet Canyon, the Alluvium has 
experienced groundwater level fluctuations of varying magnitudes, generally increasing to the 
east, through wet and dry periods.  Examination of the fluctuations suggests that the overall flow 
direction has remained westerly and southwesterly beneath the Santa Clara River and its main 
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tributaries respectively, although the rate of groundwater flow has fluctuated as groundwater 
levels have changed. 

More specifically for purposes of this analysis, groundwater flow in the vicinity of the Valencia 
E wells, and upgradient from the vicinity of the E wells to the area where perchlorate has been 
detected in the Alluvium, was examined by preparing contour maps of equal groundwater 
elevation for both wet and dry climatic conditions, i.e. high and low groundwater levels.  The 
resultant contour maps are illustrated in Figures 2 and 3.  Unaffected by local groundwater level 
drawdown directly attributable to pumping operations, groundwater flow directions in the 
Alluvium, in both wet and dry periods, are generally westerly beneath the Santa Clara River 
from the vicinity of Bouquet Canyon where the only two Alluvial production wells ever 
impacted by perchlorate are located.  Near the E wells themselves, there is a confluence of 
groundwater flow, with some southerly inflow beneath Castaic Creek joining the predominant 
westerly to southwesterly groundwater flow at the mouth of the Castaic Creek Canyon and its 
confluence with the main Santa Clara River Valley.  The hydraulic gradient in both wet and dry 
periods is approximately 30 feet per mile.  The lack of significant differences in groundwater 
flow directions and hydraulic gradients between the wet and dry periods is consistent with the 
generally stable groundwater level conditions in the westerly portion of the overall groundwater 
basin, west of the mouth of Bouquet Canyon.   

Considering the locations of the E wells relative to the surrounding groundwater flow directions, 
a component of flow into the E wells can be expected to be from the upgradient easterly 
direction.  Further considering the confluence of groundwater flow from the north (Castaic 
Canyon) with the regional flow from the east, it is also likely that a component of flow into the E 
wells will be from the upgradient northerly direction.  Of course, pumping operations at the wells 
themselves will locally alter the gradient and associated flow directions, potentially resulting in 
inflow to the wells from cross-gradient and downgradient directions. 

Capture Zone Simulation 

The nature of drawdown around one or more pumped wells, and the resultant impact on local 
groundwater flow, i.e. “capture” of groundwater by the well(s), is directly affected by several 
factors related to the well(s) and the aquifer in which they are completed. Well parameters 
include pumping capacity and duration of pumping cycles (time).  Aquifer parameters include 
hydraulic conductivity, transmissivity, and storage coefficient of the aquifer materials.  Design 
capacities for all four E wells are listed in Table 1; in summary, they are 1,000 to 1,400 gpm.  
Pumping cycles for all the Valencia wells are variable as water requirements fluctuate through 
the year.  During peak demand periods, some wells can operate as much as all day, or slightly 
longer.  However, for all Valencia wells as a group, long-term average pumping cycles are about 
8 hours per day.  For the conservative analytical purposes described herein, drawdown due to 
pumping of the new Valencia E wells and the associated capture zone formation were based on 
hypothetical continuous pumping equivalent to intermittent pumping for an average of 8 hours 
per day.  The duration of such hypothetical continuous pumping can be widely varied as a 
function of other water supply considerations.  In light of other perchlorate-related activities in 
the Valley, with recognition of the plans to start construction later in 2006 for perchlorate control 
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and extraction from the Saugus Formation, the theoretical capture associated with assumed 
continuous pumping of the E wells was analyzed for a two year period. 

In selecting the two year period for theoretical independent capture zone analysis, it should be 
recognized that there is no absolute nexus between the planned construction of perchlorate 
containment facilities in the Saugus Formation and any significant change in the Alluvial aquifer 
that would further protect the E wells.  While previous analyses of Saugus containment have 
included a small component of containment-type capture of Alluvial groundwater, that ultimate 
effect will be a small incremental addition to the nature of “containment” that results from the 
regular operation of numerous high capacity Alluvial wells between the E wells and the limited 
detection of perchlorate in the Alluvium.  The capture zone analysis described herein is 
theoretical and independent in the sense that it purposely ignores the containment and capture 
effects of all intervening pumping between the E wells and the area of perchlorate detection in 
the Alluvium.  The two year capture zone time period was simply utilized to conservatively 
examine the potential capture of perchlorate in spite of the actual operation of intervening wells, 
through a time period until some additional control of migration would be added to the rest of 
ongoing Alluvial pumping. 

A final comment on the two year time period selection is to recognize that, again ignoring the 
effects of all other Alluvial pumping, in particular the “containment” effects of intervening 
pumping between the E wells and the historical detection of perchlorate in the Alluvium, the 
capture zone of the new E wells could theoretically be extended incrementally farther upgradient 
by simply extending the simulated time period.  Ultimately, a scenario could be crafted to show 
theoretical “capture” of groundwater from an area where perchlorate has been detected.  
However, such an interpretation would be unrealistic in light of a combination of actual pumping 
practices and natural processes in the aquifer system as discussed below.  In summary, the two-
year theoretical independent capture zone is presented for theoretical, conservative illustration 
purposes; however, it should not be interpreted as the probable real capture zone of the E wells 
for the collection of reasons discussed below. 

Based on interpretation of aquifer tests, and consistent with hydraulic aquifer characteristics used 
in the recently completed numerical groundwater flow model of the basin, a theoretical, 
independent capture zone analysis was conducted using a steady-state, single-layer numerical 
flow model of the Alluvium.  The model incorporated specific yield (storage coefficient) and 
hydraulic conductivity values consistent with the recently completed basin-wide groundwater 
flow model developed by CH2M Hill.  The steady-state model incorporated a specific yield 
value of 0.1, hydraulic conductivity values that ranged from 105 to 550 feet per day, and 
transmissivity values that ranged from 200,000 to 600,000 gpd/ft.  The model was calibrated to 
the contours of equal groundwater elevations in the Alluvium presented in the 2004 CH2M Hill 
regional flow model report.  Assumptions incorporated into the model included no change in 
aquifer storage, which is supported by a review of Alluvium groundwater elevations and the 
minimal amount of storage change over the past several decades.   

As discussed above, the theoretical, independent capture zone analysis simulated the extent of 
the E Wells capture of groundwater flow over a two-year period.  In addition to the conservative 
nature of the capture zone analysis that ignored all other pumping and related capture or 
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“containment”, the E well analysis was further conservative in that it assumed actual operation of 
all those wells, at their design capacities of 1,000 to 1,400 gpm, when in reality only one of the 
wells is currently equipped and operational, and the other three wells are not scheduled to 
become operational until water requirements increase.   

Based on a combination of the aquifer characteristics and equivalent full time pumping for two 
years as described above, assuming all four Valencia E wells are operational, the theoretical 
independent capture zone for the new Valencia E wells would primarily extend upgradient in two 
directions: up to about 13,000 feet, or about 2.5 miles, northerly and easterly.  The extent and 
shape of the integrated capture zones of all four E wells is illustrated in Figure 4.  The outer 
bounds of the integrated individual capture zones of the individual wells are illustrated; each 
individual well’s capture zone is a narrower, elongated zone, parallel to the overall integrated 
capture zone as illustrated in Figure 4.

Perchlorate Contamination in the Alluvium 

The overall issue of perchlorate contamination of groundwater in the Santa Clarita Valley has 
primarily impacted the Saugus Formation, where four municipal wells have been out of service 
due to perchlorate since 1997.  The Alluvium, on the other hand, has been impacted to a notably 
lesser extent.  From the perspective of impacted municipal water supply wells, Santa Clarita 
Water Division’s Stadium well was the first and, for a long time, the only Alluvial well impacted 
by perchlorate.  The Stadium well is located on the south side of the Santa Clara River, upstream 
of its confluences with Bouquet Canyon and the South Fork of the Santa Clara River.  The 
Stadium well is also located adjacent to the Northern Alluvium area on and immediately adjacent 
to the northern-most part of the Whittaker-Bermite site.  The initial detection of perchlorate in 
that well was 5.9 g/l in 2002.  The Stadium well has been removed from municipal service 
since the initial detection of perchlorate. 

The only other detection of perchlorate in an Alluvial water supply well was in March and April 
2005 when Valencia’s Well Q2 was found to have low concentrations of perchlorate.  Well Q2 is 
located on the north side of the Santa Clara River, on the west side of its confluence with 
Bouquet Creek.  Initial detection and confirmation sampling of Well Q2 ranged between 9.8 and 
11 g/l.  After confirmation of perchlorate in April, Valencia temporarily removed the well from 
service and proceeded with a fast-track permitting and construction program to install wellhead 
treatment and return the well to service.  That work was completed in September and Well Q2 
has been in service, with wellhead treatment, since October 2005.  Since then, however, the only 
indications of perchlorate at Well Q2 have been below the analytical detection limit of 4 g/l.

In addition to the limited detection of perchlorate in two municipal supply wells as described 
above, off-site investigation of perchlorate associated with the Whittaker-Bermite site has 
identified low concentrations (less than 10 g/l) in shallow Alluvium near Valencia’s Pardee 
well field (Wells N, N7 and N8).  Those detections have all been from sampling of shallow 
groundwater, above 50 feet and also above the intake (screened) sections of those wells.  Despite 
those detections, however, there has been no detection of perchlorate in the nearby, deeper 
completed production wells. 
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Whittaker-Bermite has recently initiated actions to pump a production well, and to also extract 
from several small monitoring wells, as part of perchlorate containment efforts in the Northern 
Alluvium.  The extracted water will be treated for perchlorate removal and then discharged to the 
Santa Clara River system.  These pump and treat activities are intended to subsequently expand 
as necessary the remediation of perchlorate contamination in the Alluvium, immediately 
upgradient of the Stadium well, and also upgradient of the other municipal production wells in 
the vicinity of the Whittaker-Bermite site. 

Potential Capture of Perchlorate by Valencia’s E Wells 

As illustrated in Figure 4, the theoretical independent capture zone of Valencia’s new E wells, 
after an equivalent two year period of continuous pumping of all four wells, would extend 
toward the area where perchlorate has been detected in two Alluvial water supply wells (Stadium 
and Q2).  However, the capture zone would not extend as far as any historical detection of 
perchlorate in the Alluvium, whether in production wells or as part of the off-site investigation of 
the Whittaker-Bermite site.  Literal interpretation of the extent of the capture zone and the known 
detection of perchlorate would be that the E wells can be expected to not capture perchlorate-
contaminated groundwater over the time period of analysis, which includes the period of 
construction and initial operation of facilities to contain and extract perchlorate from the Saugus 
Formation.  However, as discussed above, such an expectation can be interpreted two ways: that 
the E wells are thus not a risk or, conversely, that the E wells could be at risk if the capture zone 
analysis were simply extended for sufficient time to encounter areas of perchlorate detection.  As 
also discussed above, the planned containment and extraction of perchlorate in the Saugus 
Formation is expected to have a small effect on the Alluvium, but not to the extent that it will 
sufficiently contain perchlorate that downgradient wells can be considered to be protected.  Thus, 
it could be reasoned that the capture zone should be analyzed for a longer pumping period, i.e. 
beyond the two years related to construction of the Saugus containment facilities.  In simple 
summary, given the nature of groundwater flow direction and the hydraulic properties of the 
Alluvial aquifer, it is possible to model sets of conditions that would result in theoretical 
“capture” of groundwater from the area where perchlorate has been detected in the Alluvium.  
However, recognizing that such a result could be simulated, it should also be recognized that, for 
the reasons discussed below, such a result should not be interpreted to conclude that the E wells 
are at risk.  In fact, it is logical to conclude, again for the reasons discussed below, that the E 
wells are likely not at risk. 

Upgradient of the E wells in the direction of perchlorate detection in the Alluvium are several 
high capacity production wells, all of which are artificially removed from the simulated capture 
zone analysis, but all of which represent actual pumping locations that provide a combination of 
containment in the aquifer and potential capture of perchlorate if it were to mobilize that far from 
where it has been detected.  For reference with regard to mobility, as discussed above, sampling 
of shallow portions of the Alluvium near the Pardee well field has detected low concentrations of 
perchlorate, but the nearby production wells have not detected any perchlorate.  Ongoing 
pumping for water supply since the initial detections of perchlorate (in the Saugus Formation in 
1997 and in the Alluvium in 2002) have resulted in only one additional Alluvial production well 
impact: Valencia’s Well Q2 which was briefly impacted but has not detected perchlorate since it 
was equipped with wellhead treatment and returned to service in October 2005.  All other 
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Alluvial wells between the Whittaker-Bermite site and the E wells have not been impacted 
despite closer proximity to detected perchlorate and regular water supply pumping for at least 
four years since perchlorate was first encountered. 

The Alluvial production wells between the E wells and the area of detected perchlorate can be 
considered in three groups, progressively farther from the E wells: the S well field (Wells S6, S7, 
and S8); the Pardee well field (Wells N, N7 and N8); and Well Q2.  Collectively, all those wells 
have a total pumping capacity of nearly 13,500 gpm, or nearly three times the total design 
capacity of the E well field.  The S well field has existing pumping capacity of 6,000 gpm; the 
Pardee well field has existing pumping capacity of 6,250 gpm; and Well Q2 is equipped to pump 
and treat 1,200 gpm.  Collectively and as individual wells or groups of wells, those various wells 
represent significant local pumping locations that provide a form of “containment”, if perchlorate 
were to migrate to any of those areas, against further downgradient movement; and they 
represent significant extraction rates that would also extract perchlorate, again if it were to 
migrate to any of those areas.  As described above, Well Q2 is already equipped to treat any 
perchlorate if it were to re-impact that well.  The other intervening wells are not equipped with 
wellhead treatment; however, as is also the case at the E wells, all are designed with wellhead 
space and provisions for installation of treatment facilities, as was rapidly done at Well Q2 when 
perchlorate was detected, to enable their continued operation for perchlorate containment and 
extraction if they are impacted.  Thus, the collective intervening wells represent a real pumping 
scenario that, in effect, produces pumping interruptions of the independent, theoretical capture 
zone of the E wells described and illustrated above. 

In light of all the preceding, it can be concluded that, while a theoretical capture zone can be 
simulated to show that, with sufficient extended pumping, the new Valencia E wells might 
“capture” groundwater from areas where perchlorate has been detected in the Alluvium, such a 
capture zone analysis would necessarily be overly theoretical and conservative because it ignored 
the intervening effects of numerous other high capacity pumping.  It also ignored the actual 
observations that have shown no detection of perchlorate in all but one of those intervening wells 
after at least four years of regular pumping operations since initial detection of perchlorate in the 
Alluvium.  The presence of those wells, combined with the existing wellhead treatment at one of 
them and the provisions for installation of treatment at all the others if ever necessary, represents 
significant containment of potential perchlorate migration toward the E wells, again assuming 
perchlorate first migrates as far as the intervening wells.  Thus, it can be concluded that the E 
wells are not at risk of capturing perchlorate from areas in the overall Alluvial aquifer system 
where it has previously been detected. 
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FRIENDS OF THE SANTA CLARA RIVER, 
Plaintiff and Appellant, v.  CASTAIC LAKE 
WATER AGENCY, Defendant and Respondent. 
Cal.App.2.Dist. 

FRIENDS OF THE SANTA CLARA RIVER, 
Plaintiff and Appellant, 

v. 
CASTAIC LAKE WATER AGENCY, Defendant 

and Respondent. 
No. B145283. 

 
 

Court of Appeal, Second District, Division 4, 
California. 

Jan. 10, 2002. 
 

SUMMARY 
 
A nonprofit environmental group filed a petition for a 
writ of mandate challenging a water agency's 
certification of an environmental impact report (EIR) 
as inadequate under the California Environmental 
Quality Act (CEQA) ( Pub. Resources Code, §  
21000 et seq.). The project analyzed in defendant's 
EIR was its purchase of entitlement to 41,000 acre-
feet per year of state water from a water storage 
district. Defendant's EIR was tiered on an earlier EIR, 
which had been prepared in conjunction with a 
statewide agreement that equalized allocations of 
entitlements to water from the state water project 
between agricultural and urban contractors. The trial 
court entered judgment denying plaintiff's petition. 
(Superior Court of Los Angeles County, No. 
BS05694, David P. Yaffe, Judge.) 
 
The Court of Appeal reversed, directing the trial 
court to issue a writ of mandate vacating the 
certification of defendant's EIR, and ordering the trial 
court to retain jurisdiction until defendant certified an 
EIR complying with CEQA. The court held that 
decertification of defendant's EIR was required, since 
another appellate court had found that the previous 
EIR, on which defendant's EIR was tiered, was 
inadequate and had decertified it. Pub. Resources 
Code, §  21094, subd. (a), authorizes tiering when the 
previous EIR has been certified. Defendant's EIR had 
a defect, since the previous EIR had been decertified. 
The court further held that defendant's tiering on the 
decertified EIR was prejudicial error, since defendant 
had not in its EIR addressed the environmental 

effects of its project absent the protections for 
agricultural contractors provided for in the statewide 
agreement that had been the subject of the decertified 
EIR. (Opinion by Vogel (C. S.), P. J., with Hastings 
and Curry, JJ., concurring.) 
 

 
HEADNOTES 

 
Classified to California Digest of Official Reports 

 
 
 
(1a, 1b) Pollution and Conservation Laws §  2.3--
California Environmental Quality Act--
Environmental Impact Reports--Tiering--*1374 
Effect of Decertification of Previous EIR. 
The trial court erred in denying a nonprofit 
environmental group's mandamus challenge to a 
water agency's environmental impact report (EIR) on 
the ground it was inadequate under the California 
Environmental Quality Act (CEQA) ( Pub. Resources 
Code, §  21000 et seq.). The project analyzed in 
defendant's EIR was its purchase of entitlement to 
41,000 acre-feet per year of state water from a water 
storage district. Defendant's EIR was tiered on an 
earlier EIR, which had been prepared in conjunction 
with a statewide agreement that equalized allocations 
of entitlements to water from the state water project 
between agricultural and urban contractors. 
Decertification of defendant's EIR was required, 
since an appellate court had found that the previous 
EIR, on which defendant's EIR was tiered, was 
inadequate and had decertified it.  Pub. Resources 
Code, §  21094, subd. (a), authorizes tiering when the 
previous EIR has been certified. Hence, defendant's 
EIR had a defect, since the previous EIR had been 
decertified. In addition, defendant's tiering on the 
decertified EIR was prejudicial error, since defendant 
had not in its EIR addressed the environmental 
effects of its project absent the protections for 
agricultural contractors provided for in the statewide 
agreement that had been the subject of the decertified 
EIR. 
[See 4 Witkin, Summary of Cal. Law (9th ed. 1987) 
Real Property, §  59 et seq.; West's Key Digest 
System, Health and Environment k. 25.10(6.5).] 
(2) Pollution and Conservation Laws §  2.3--
California Environmental Quality Act--
Environmental Impact Reports--Tiering. 
The tiering provisions (Pub. Resources Code, § §  
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21068.5, 21093, 21094) of the California 
Environmental Quality Act (Pub. Resources Code, §  
21000 et seq.) enable a public agency to incorporate 
by reference and utilize a prior environmental impact 
report. Tiering is favored by the Legislature to 
streamline the regulatory process and avoid wasteful 
duplication of effort. Under CEQA Guidelines, the 
later EIR should state that the lead agency is using 
the tiering concept and that it is being tiered with the 
earlier EIR. 
 
 
COUNSEL 
Brandt-Hawley & Zoia and Susan Brandt-Hawley for 
Plaintiff and Appellant. 
Robert H. Clark; Kane, Ballmer & Berkman and R. 
Bruce Tepper, Jr., for Defendant and Respondent. 
*1375 VOGEL (C. S.), P. J. 
 

Introduction 
 
In 1995, the California State Department of Water 
Resources (DWR) and water contractors of the State 
Water Project (SWP) reached a historic agreement, 
known as the Monterey Agreement, changing the 
allocations between agricultural and urban 
contractors of entitlements to SWP water. A major 
component of the Monterey Agreement was the 
transfer of entitlements up to 130,000 acre-feet per 
year from agricultural contractors to urban 
contractors, on a willing buyer-willing seller basis. 
Pursuant to the Monterey Agreement, respondent 
Castaic Lake Water Agency (respondent) purchased 
from the Kern County Water Agency (KCWA) and 
its member district the Wheeler Ridge-Maricopa 
Water Storage District (WRMWSD) entitlement to 
41,000 acre-feet per year of SWP water. 
 
Respondent approved this transfer after certifying a 
project environmental impact report (EIR) pursuant 
to the California Environmental Quality Act (CEQA), 
Public Resources Code section 21000 et seq.  FN1 In 
the present case appellant Friends of the Santa Clara 
River (appellant), a nonprofit California corporation, 
challenges the sufficiency of respondent's EIR. 
 
 

FN1 All further statutory references are to 
the Public Resources Code unless otherwise 
indicated. All references to “Guidelines” are 
to the CEQA regulations in title 14, 
California Code of Regulations. 

 
Previously, the Central Coast Water Authority 
(CCWA) as lead agency prepared an EIR on the 

environmental effects statewide of implementing the 
Monterey Agreement (the Monterey Agreement 
EIR). Then the Belridge Water Storage District, one 
of the member districts of KCWA, as lead agency 
prepared an EIR on the environmental effects in Kern 
County of selling up to 130,000 acre-feet of SWP 
entitlements to then unidentified purchasers (the 
Belridge EIR). Then respondent's EIR “tiered” on the 
Monterey Agreement EIR and the Belridge EIR. 
 
Appellant unsuccessfully petitioned the trial court in 
the present case for a writ of mandate compelling 
respondent to set aside the certification of 
respondent's EIR and approval of this project, on 
various grounds of alleged failure to comply with 
CEQA. Appellant appealed the judgment denying its 
petition for a writ of mandate. 
 
While the present appeal was pending, the Court of 
Appeal for the Third Appellate District found the 
Monterey Agreement EIR inadequate and ordered it 
decertified. (*1376Planning & Conservation League 
v. Department of  Water Resources (2000) 83 
Cal.App.4th 892 [100 Cal.Rptr.2d 173], review den. 
Dec. 13, 2000, hereafter cited as PCL.) We conclude 
this requires decertifying respondent's tiered EIR. 
 
 

Factual and Procedural Background 
 

The Monterey Agreement 
 
 
The SWP was constructed in the 1960's. It is a 
complex system of reservoirs, dams, power plants, 
pumping plants, canals, and aqueducts for storage 
and delivery of water. DWR manages the SWP. 
DWR has contracts with water contractors to deliver 
water to the contractors. Each such contract sets forth 
a maximum annual entitlement. DWR has historically 
delivered less water than the entitlements. The 
reliability of delivery is approximately 50 percent of 
entitlements. 
 
Before the Monterey Agreement, shortfalls in 
deliveries due to prolonged droughts and other 
factors led to friction among the contractors over 
obtaining the available SWP water. Urban and 
agricultural contractors each believed the other was 
receiving preferential treatment. This friction was 
exacerbated by a provision in the SWP contracts that 
in years when shortfalls occurred, required 
agricultural contractors to incur the first delivery 
cutbacks.  FN2 Because contractors pay certain fixed 
costs to finance the SWP regardless of actual 
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deliveries, agricultural contractors suffered severe 
delivery reductions with little relief from their 
financial obligations. Litigation was threatened. 
DWR, agricultural and urban water contractors met 
and negotiated the Monterey Agreement to avoid 
litigation and to increase the reliability of supply to 
all contractors. (PCL, supra, 83 Cal.App.4th at pp. 
901-902.)
 
 

FN2 Under article 18(a) of then existing 
contracts, deliveries to agricultural 
contractors were reduced by 50 percent in 
any one year or a total of 100 percent in 
seven consecutive years, before deliveries 
were reduced to other contractors. (PCL, 
supra, 83 Cal.App.4th at p. 899.)

 
Under the Monterey Agreement, all future allocations 
of SWP water are based on entitlements; when 
supply is insufficient to meet requests, deliveries to 
all contractors will be reduced in proportion to their 
entitlements; no longer will agricultural contractors 
be required to absorb the first reductions. This 
increases the reliability of supply to agricultural 
contractors. 
 
Inferably in return, under the Monterey Agreement, 
agricultural contractors “will make available for 
permanent transfer to Urban Contractors on a willing 
buyer-willing seller basis 130,000 acre-feet of annual 
entitlements, *1377 with [KCWA] being responsible 
for any portion of this amount not made available by 
other Ag Contractors.” This will allow urban 
contractors to obtain additional entitlements, thereby 
slightly increasing their overall deliveries even in 
times of shortage. 
 
In addition, the Kern Fan Element, a property 
acquired by DWR for water banking, will be 
transferred to agricultural contractors, 45,000 acre-
feet of agricultural contractors' entitlements will be 
retired, and various operational changes will be made 
to improve efficiency and flexibility of the system. 
 
 

The Monterey Agreement EIR 
 
The parties to the Monterey Agreement determined 
that its implementation could have potential 
environmental consequences and therefore an EIR 
was required. They designated CCWA, one of the 
SWP contractors, as lead agency to prepare the 
Monterey Agreement EIR. CCWA prepared the draft 
and final EIR's on implementation of the Monterey 

Agreement in May and October 1995. 
 
The introduction to the draft Monterey Agreement 
EIR stated it is a “program” EIR. Reiterating the 
criteria for a program EIR found in Guideline section 
15168, it stated: “The purpose of a Program EIR is to 
document a series of actions so related that they can 
be characterized as one project. The actions may be 
related in one or more of the following ways: by 
geographical proximity; as logical parts in a chain of 
contemplated actions; in connection with the issuance 
of rules, regulations, plans, or other general criteria to 
govern the conduct of a continuing program; or as 
individual activities carried out under the same 
authorizing statutory or regulatory authority and 
having generally similar environmental effects that 
can be mitigated in similar ways. The proposal to 
implement the Monterey Agreement fulfills both the 
second and third criteria above, i.e., logical parts in a 
chain of contemplated actions, and a series of actions 
related to the issuance of rules, regulations, plans, 
and other general criteria to govern the conduct of a 
continuing program.” Again reiterating matter in 
Guideline 15168, it stated the advantages of a 
program EIR are that it may: “provide an occasion 
for a more exhaustive consideration of effects and 
alternatives than would be practical in an EIR on an 
individual action; ensure consideration of cumulative 
actions that might be slighted in a case-by-case 
analysis; avoid duplicative reconsideration of basic 
policy considerations; allow the Lead Agency to 
consider broad policy alternatives and program-wide 
mitigation measures at an early time when the agency 
has greater flexibility to deal with basic problems or 
cumulative impacts; and allow reduction in 
paperwork.” *1378  
 
The Monterey Agreement EIR identified five major 
components of the Monterey Agreement with 
potential environmental effects: (1) revision of the 
methodology used to allocate water among 
contractors, (2) retirement of 45,000 acre-feet of 
agricultural entitlement, (3) transfer by sale between 
willing sellers and willing buyers of 130,000 acre-
feet of entitlements from agricultural to urban 
contractors, (4) changes in the Kern Fan Element of 
the Kern Water Bank, and (5) changes in the manner 
Castaic Lake and Lake Perris terminal reservoirs may 
be operated. In general, the Monterey Agreement EIR 
determined the environmental effects that were 
capable of quantification at that time were negligible. 
 
With regard to the change in the method of allocating 
entitlements, it summarized, “Changes in the method 
of allocating water become relevant only in years 
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when demand exceeds available supply. During such 
years, following enactment of the principles 
contained in the Monterey Agreement, shortages will 
be shared proportionately by all contractors rather 
than be borne primarily by Agricultural Contractors 
as is the current practice. Thus, during future deficit 
years Agricultural Contractors can anticipate larger 
deliveries of water and Urban Contractors can expect 
smaller quantities of water than would have been the 
case in the past. These changes bring about a 
decrease in the variability of supplies delivered to 
Agricultural Contractors while increasing slightly 
that for the Urban Contractors. [¶ ] Added reliability 
of deliveries to Agricultural Contractors could 
increase the continuity of agricultural activities in 
these service areas. Added variability of water 
deliveries to Urban Contractors can, however, be 
offset by their acquisition of additional entitlement 
offered for sale by Agricultural Contractors as 
outlined below, and through other measures included 
in the program for increased water management 
flexibility.” 
 
With regard to the transfers of entitlements, it 
summarized: “The transfer of 130,000 AF of water 
entitlement from Agricultural Contractors to Urban 
Contractors and non-SWP Contractors has the 
potential to affect activities and land use patterns in 
those jurisdictions both relinquishing and acquiring 
the entitlement. Effects in those areas relinquishing 
water entitlement are likely to be centered on 
agricultural practices while those in areas acquiring 
water entitlement may relate to growth 
accommodation. The location of the eventual sellers 
and buyers of water entitlements is not known at this 
time.” “SWP operations would not be adversely 
affected by the shift in deliveries among 
Contractors.” 
 
 

Belridge EIR 
 
In contemplation of the transfer of up to 130,000 
acre-feet of SWP entitlements from KCWA pursuant 
to the Monterey Agreement, the Belridge *1379 
Water Storage District as lead agency prepared a 
draft and final EIR in April and June of 1998 
evaluating the effects in Kern County of such 
transfers. It evaluated the effects on the Belridge 
Water Storage District, the Lost Hills Water District, 
and the WRMWSD (all member districts of KCWA) 
of their transfer of SWP entitlements to yet 
undetermined purchasers. 
 
The Belridge EIR repeatedly described the project 

being studied as a transfer of up to 130,000 acre-feet 
of entitlements under the Monterey Agreement. It 
stated: “The entitlement transfer would occur under 
the Monterey Agreement.... The benefits and impacts 
of the Monterey Agreement were evaluated in a 
separate environmental impact report [the Monterey 
Agreement EIR] which is discussed below and 
incorporated into this report by reference. However, 
to understand the potential benefits and impacts of 
the entitlement transfer, conditions that existed prior 
to the Monterey Agreement and after the Monterey 
Agreement are discussed.” 
 
The Belridge EIR then summarized how deliveries of 
SWP water differ before and after the Monterey 
Agreement. It also summarized in detail the 
Monterey Agreement EIR, which it incorporated by 
reference. 
 
The Belridge EIR repeatedly stressed that under the 
changes made by the Monterey Agreement in 
allocating water during periods of shortage, 
agricultural contractors would not disproportionately 
suffer reduced deliveries, and therefore would enjoy 
increased reliability of deliveries even in times of 
shortage. 
 
These assumptions enabled the Belridge EIR to 
conclude that the transfer of up to 130,000 acre-feet 
of entitlements from the member districts would not 
adversely affect at all the irrigated agricultural lands 
therein, because relinquishment of the entitlements 
would be compensated, on an average annual basis, 
by the increased reliability of SWP deliveries 
pursuant to the Monterey Agreement. 
 
 

Respondent's EIR 
 
The EIR in dispute in the present case is the EIR 
prepared by respondent in February 1999 on the 
proposed transfer to respondent of 41,000 acre-feet 
per year of SWP entitlement from KCWA and its 
member district WRMWSD. 
 
The introduction section of respondent's EIR 
expressly stated, “This EIR is a Project EIR that tiers 
from” (1) a prior 1988 EIR by respondent, “Capital 
Program and Water Plan Including Acquisition of 
Supplemental Water and *1380 of a Proposed Second 
Plant Site”, (2) the Monterey Agreement EIR, and (3) 
the Belridge EIR. It stated the proposed transfer “is 
an example of the individual projects envisioned in 
the Monterey Agreement and evaluated on a 
programmatic basis in the Monterey Agreement 
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EIR.” 
 
This introduction stated that “As a result of the 
recently adopted Monterey Agreement, [respondent] 
has the opportunity to purchase additional SWP 
entitlement beyond its current entitlement. The 
opportunity to acquire additional entitlement under 
the terms of the Monterey Agreement disappears 
when the subject entitlement (130,000 AFY) is 
transferred to [respondent] or other entities. A 
summary of the Monterey Agreement is presented 
below, and a more complete discussion of the SWP is 
included in the Monterey Agreement FEIR.” A 
separate section of the introduction described “the 
Monterey Agreement/Amendment and its anticipated 
effect on historic water deliveries.” After 
summarizing the major provisions of the Monterey 
Agreement, it concluded, “The Monterey Agreement 
has three primary objectives: (1) to increase the 
reliability of all SWP Contractors' water supplies; (2) 
to stabilize the rate structure to improve the financial 
viability of the SWP; and (3) to increase water 
management flexibility for all SWP Contractors. A 
permanent transfer of agricultural entitlement to an 
area with urban development potential such as that 
analyzed in this document is one of the ways that 
these objectives are intended to be met.” 
 
Respondent's EIR also discussed the Belridge EIR. It 
stated, “An independent EIR evaluating the 
environmental impacts of the sale of SWP 
entitlement within Kern County was completed by 
Belridge Water Storage District in June 1998. Issues 
identified in that EIR are not evaluated further in this 
EIR. Appropriate sections of the Belridge EIR ... are 
incorporated herein.” It added that the proposed 
transfer would not significantly decrease water 
deliveries or irrigated acreage within KCWA or 
WRMWSD because, with implementation of the 
Monterey Agreement, “SWP deliveries to 
agricultural users will not be subject to absorbing the 
initial deficiencies during droughts and other 
unreliable delivery scenarios.” The project 
description section acknowledged that this proposed 
transfer, “assuming it proceeds under the Monterey 
Agreement, will fulfill part of [KCWA's] 
commitment [under the Monterey Agreement to 
transfer up to 130,000 acre feet of entitlements to 
urban contractors].” 
 
A commenter on respondent's draft EIR, Santa 
Clarita Organization for Planning the Environment, 
commented that the draft EIR was deficient in failing 
to analyze impacts on land in Kern County or on 
Castaic Lake as a terminal reservoir of the SWP. 

Respondent responded that those impacts had *1381 
already been evaluated in the Belridge EIR and the 
Monterey Agreement EIR and therefore were not 
required to be addressed in respondent's EIR. 
 
Despite these numerous references relying on the 
Monterey Agreement and the Monterey Agreement 
EIR, respondent's EIR also asserted the proposed 
transfer of SWP entitlements could take place 
without the Monterey Agreement, under pre-
Monterey Agreement contract law, with the consent 
of all parties and DWR. It acknowledged that the 
Monterey Agreement EIR was challenged in the PCL 
case, had been upheld by the Sacramento Superior 
Court, but was still challenged in the appeal then 
pending. 
 
A comment from the Environmental Defense Center 
on the proposed final EIR complained that the EIR 
expressly tiers on the Monterey Agreement EIR, the 
status of which was questionable because it was in 
litigation in the Court of Appeal for the Third 
Appellate District; it also asserted the Belridge EIR 
was inappropriate for tiering. Respondent's consultant 
replied, “The proposed FEIR identifies that the 
proposed project may proceed either under the 
provisions of the Monterey Agreement or under the 
terms of the Kern County Water Agency Contract 
before it was modified by the Monterey Amendment 
.... The proposed final EIR identified the referenced 
litigation and Superior Court ruling .... [¶ ] The EIR 
does not tier from the Belridge ... EIR but 
incorporates appropriate sections by reference.... The 
inclusion of the reference to the Belridge 1998 EIR 
[as having been tiered on, as distinguished from 
having been incorporated by reference] is an error.” 
 
On the present appeal respondent admits that its EIR 
tiers on the Monterey Agreement EIR. Respondent 
states its EIR incorporates by reference the Belridge 
EIR. 
 
 

Trial Proceedings in the Present Case 
 
Appellant Friends of Santa Clara River filed a 
petition for a writ of mandate compelling respondent 
to set aside respondent's certification of its EIR and 
approval of the project, primarily on the ground 
respondent failed to comply with CEQA. Appellant 
alleged various defects in the EIR and respondent's 
findings. The alleged defects did not involve the 
Monterey Agreement EIR or the then pending PCL 
appeal. The trial court denied appellant's petition, 
finding that the EIR was adequate and that appellant's 
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other contentions lacked merit. Appellant appealed 
from the judgment denying the petition. *1382  
 
 

The PCL Case 
 
In September 2000, after the trial court's judgment in 
the present case, the Court of Appeal for the Third 
Appellate District held the Monterey Agreement EIR 
prepared by CCWA was inadequate. (PCL, supra, 83 
Cal.App.4th 892.) The Court of Appeal found two 
major defects. (1) The DWR, not CCWA, should 
have prepared the report as the lead agency; DWR 
has a statewide perspective and expertise on how 
allocation of water to another part of the state has 
implications for distribution throughout the system. 
(83 Cal.App.4th at pp. 903-907.) (2) The EIR did not 
adequately address the alternative of “no project”; it 
should have addressed the environmental 
implications of invoking article 18(b) of existing 
contracts, under which entitlements would be 
permanently reduced to reflect actual delivery 
patterns. (83 Cal.App.4th at pp. 908-920.) The court 
commented, “Perhaps the deficiencies in the EIR 
relate to the provincial experience of the lead agency, 
a topic we addressed earlier. We conclude the EIR 
failed to meet the most important purpose of CEQA, 
to fully inform the decision makers and the public of 
the environmental impacts of the choices before 
them. A new EIR must, therefore, be drafted. [¶ ] In 
view of our earlier conclusion that DWR must serve 
as lead agency under CEQA, we need not, as we 
ordinarily would, address the other alleged 
deficiencies in this EIR. (Pub. Resources Code, §  
21005, subd. (c).) We need not hypothesize on the 
remaining issues because DWR, with its expertise on 
the statewide impacts of water transfers, may choose 
to address those issues in a completely different and 
more comprehensive manner.” (83 Cal.App.4th at p. 
920.)
 
The Court of Appeal reversed the judgment of the 
Sacramento Superior Court and remanded with 
directions to “issue a writ of mandate vacating the 
certification of the EIR,” to “consider such orders it 
deems appropriate under Public Resources Code 
section 21168.9, subdivision (a)” and to “retain 
jurisdiction over this action until DWR certifies an 
EIR in accordance with CEQA standards and 
procedures that meets the substantive requirements of 
CEQA.” (PCL, supra, 83 Cal.App.4th at p. 926.) It 
noted, “We earlier declined to stay implementation of 
the Monterey amendments and transfer of the Kern 
Fan Element. Consequently, the project was 
permitted to proceed pending disposition of this 

appeal. The record does not reflect the current status 
of the project and, in the absence of such information, 
we shall issue no orders concerning further 
implementation of the project. The trial court, acting 
under the authority provided by Public Resources 
Code section 21168.9, is the more appropriate forum 
to consider and rule upon requests to enjoin all or 
portions of the project pending completion of 
administrative and judicial proceedings necessitated 
by our opinion.” (Id. at p. 926, fn. 16.) *1383  
 
 

Expanded Issue on This Appeal 
 
(1a) In its appellant's opening brief on the present 
appeal, appellant reasserted various arguments that 
appellant had unsuccessfully raised below concerning 
respondent's EIR and findings. Appellant's opening 
brief added, cursorily, that the decision in the PCL 
appeal, during pendency of this appeal, “completely 
shattered” respondent's EIR that was tiered on the 
EIR decertified in the PCL decision. Appellant more 
fully developed this argument in its appellant's reply 
brief. We requested and received supplemental briefs 
from the parties on this issue. 
 
 

Legal Background: Tiering of EIR's 
 
(2) Tiering “means the coverage of general matters 
and environmental effects in an environmental 
impact report prepared for a policy, plan, program or 
ordinance followed by narrower or site-specific 
environmental impact reports which incorporate by 
reference the discussion in any prior environmental 
impact report and which concentrate on the 
environmental effects which (a) are capable of being 
mitigated, or (b) were not analyzed as significant 
effects on the environment in the prior environmental 
impact report.” (§  21068.5; Guidelines, § §  15152, 
15385.) 
 
Tiering is favored by the Legislature to streamline the 
regulatory process and avoid wasteful duplication of 
effort. (Stanislaus Natural Heritage Project v. 
County of Stanislaus (1996) 48 Cal.App.4th 182, 
197-198 [55 Cal.Rptr.2d 625]; § §  21093, 21094; 
Guideline, §  15152, subd. (b).) “To achieve this 
purpose, environmental impact reports shall be tiered 
whenever feasible, as determined by the lead 
agency.” (§  21093, subd. (b).) “Where a prior 
environmental impact report has been prepared and 
certified for a program, plan, policy, or ordinance, the 
lead agency for a later project that meets the 
requirements of this section shall examine significant 
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effects of the later project upon the environment by 
using a tiered environmental impact report ....” (§  
21094, subd. (a), italics added.) “All public agencies 
which propose to carry out or approve the later 
project may utilize the prior environmental impact 
report and the environmental impact report on the 
later project to fulfill the requirements of Section 
21081 [which concerns findings necessary in order to 
approve a project if significant environmental effects 
have been identified]. [¶ ] When tiering is used 
pursuant to this section, an environmental impact 
report prepared for a later project shall refer to the 
prior environmental impact report and state where a 
copy of the prior environmental impact report may be 
examined.” (§  21094, subds. (d), (e).) “The later EIR 
... should state that the lead agency is using the 
tiering *1384 concept and that it is being tiered with 
the earlier EIR.” (Guideline, §  15152, subd. (g).) 
 
 

Discussion 
 
(1b) Respondent's EIR expressly tiered on the 
Monterey Agreement EIR.  Section 21094, 
subdivision (a) authorizes tiering where the previous 
EIR was certified. As a result of the PCL decision, 
the Monterey Agreement EIR is no longer certified. 
Respondent's EIR therefore has a defect. The 
question presented for us is whether that error was 
prejudicial. (§  21005, subd. (b).) 
 
Respondent contends that although its EIR tiered on 
the Monterey Agreement EIR, it did not expressly or 
specifically incorporate any substantive analysis from 
specific portions of the Monterey Agreement EIR. 
But respondent's reliance on the Monterey 
Agreement EIR is implicit in the concept of tiering, 
even without express reference to portions of the 
prior EIR's analysis. The express statement that 
respondent's EIR tiers on the prior EIR may be 
treated as an admission that respondent relied upon 
and needed to rely upon the Monterey Agreement 
EIR. (Guideline, §  15152, subd. (g).) 
 
Aside from a few cursory statements that the present 
transfer could legally be accomplished under pre-
Monterey Agreement contracts, a point we discuss 
later, respondent's EIR repeatedly referenced this 
project's part of the overall scheme envisioned by the 
Monterey Agreement. It stated this EIR was a project 
EIR tiered on the Monterey Agreement EIR, and that 
the project may be viewed as one of the projects 
“evaluated on a programmatic basis in the Monterey 
Agreement EIR.” 
 

Respondent's EIR also expressly tiered on, or at least 
expressly incorporated and relied upon, the analysis 
in the Belridge EIR. Respondent's EIR acknowledged 
that the transfer would not affect irrigated lands in 
Kern County because of the increased reliability of 
deliveries to agricultural contractors under the 
Monterey Agreement, and that the present transfer 
would fulfill part of KCWA's commitment in the 
Monterey Agreement. The Belridge EIR, on which 
respondent relied, repeatedly stated that the potential 
transfers of up to 130,000 acre-feet would be made 
pursuant to the Monterey Agreement and would have 
no significant effect on the irrigated lands, due to the 
increased reliability of deliveries under the Monterey 
Agreement. Respondent's reliance on the Belridge 
EIR illustrates respondent's implied 
acknowledgement that the transfer in this case is part 
of an overall larger scheme, analyzed on a 
programmatic basis in the Monterey Agreement EIR. 
The PCL decision also emphasizes the importance of 
the statewide perspective in analyzing the 
implications of water entitlement transfers for the 
state *1385 and SWP as a whole. We therefore find 
unpersuasive respondent's present argument that 
respondent did not rely on the Monterey Agreement 
EIR. 
 
At oral argument respondent offered a variant of this 
contention. According to respondent: “the project” 
being analyzed in respondent's EIR was only the 
transfer of 41,000 acre-feet of entitlements from 
WRMWSD to respondent; respondent was only 
required, therefore, to analyze the environmental 
effects of that narrow project; respondent adequately 
evaluated the local environmental effects of the 
subject transfer; respondent was not required to 
analyze the effects of the transfer on irrigated lands in 
Kern County or on the SWP upstream from Kern 
County, and to any extent respondent relied on the 
Belridge EIR and Monterey Agreement EIR to do so, 
this was surplusage; therefore the tiering on the 
Monterey Agreement EIR was harmless and does not 
require setting aside respondent's EIR that was 
otherwise adequate, viewed as a stand-alone 
document evaluating the local environmental impacts 
of this specific project. Appellant answers that 
respondent was required to review “the whole of the 
project.” (Guideline, §  15378, subd. (a) [“ 'Project' 
means the whole of an action.”].) 
 
Respondent's argument is not persuasive. The 
purpose of an EIR is to inform the public and the 
decision makers of the environmental effects of a 
project. Implicit in respondent's argument is an 
innuendo the public and decision makers in 
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respondent's service area do not care about the 
upstream effects of this project. But in any event, this 
case does not squarely present that issue. This is not a 
case where (1) respondent neglectfully failed or 
deliberately refused to evaluate “upstream” 
environmental effects and (2) appellant challenged 
such an EIR as inadequate based on its failure to 
review upstream effects. Rather, respondent's EIR 
assumed the public and decision makers would want 
to know (1) that this project implements the 
Monterey Agreement, the environmental effects of 
which were analyzed in the Monterey Agreement 
EIR and found to be negligible, and (2) that the 
environmental effects in Kern County were studied in 
the Belridge EIR and found to be insignificant 
because of the increased reliability of water deliveries 
to agricultural contractors under the Monterey 
Agreement. The PCL decision undermined those 
premises by decertifying the Monterey Agreement 
EIR. 
 
Respondent next contends the tiering on the 
Monterey Agreement EIR was not crucial because 
respondent and KCWA could legally have 
accomplished the transfer of entitlements under SWP 
contract law existing prior to the Monterey 
Agreement. Respondent cites the following portions 
of its EIR: section 1.3 of the introduction stated, “The 
SWP entitlement transfer analyzed in this document 
may proceed either under the provisions of the *1386 
Monterey Amendment  FN3 to KCWA water supply 
agreement with the DWR (Contract), or under the 
provisions of KCWA's Contract before it was 
modified by the Monterey Amendment,” and again, 
“The entitlement transfer that is the subject of this 
EIR is of the type that falls within the provisions of 
the Monterey Amendment. However, this water 
transfer could occur without the Monterey 
Amendment with the consent of all affected parties.” 
The project description section included, “This water 
transfer is expected to be subject to the conditions of 
the Monterey Amendment, but is not necessarily 
dependent upon the Monterey Amendment. With the 
cooperation of the participating agencies and the 
California Department of Water Resources (DWR), 
the transfer could occur in the absence of the 
Monterey Amendment.” Finally, in response to 
comments from the Environmental Defense Center 
that tiering on the Monterey Agreement EIR was 
questionable in light of the PCL litigation, 
respondent's consultant stated, “The proposed FEIR 
identifies that the proposed project may proceed 
either under the provisions of the Monterey 
Agreement or under the terms of the Kern County 
Water Agency Contract before it was modified by the 

Monterey Amendment.” 
 
 

FN3 By the Monterey ”Amendment“ 
respondent's EIR meant amendment of the 
SWP contracts between DWR and the 
approving contractors, to implement the 
principles of the Monterey Agreement. 

 
These assertions are based on article 41, a standard 
provision of state water contracts, stating that “No 
assignment or transfer of this contract or any part 
hereof, rights hereunder, or interest herein by the 
Agency shall be valid unless and until it is approved 
by the State and made subject to such reasonable 
terms and conditions as the State may impose.” 
 
Respondent's argument is based on a straw man. The 
issue in this case is not the legal authority of KCWA 
to sell and of respondent to buy SWP water 
entitlements, but rather the adequacy of the 
evaluation of the environmental effects of doing so. 
The Belridge EIR evaluated those effects in Kern 
County pursuant to the Monterey Agreement, 
concluding that selling the entitlements would not 
have an effect on irrigated lands because, on average, 
it would be compensated by the increased reliability 
of deliveries to agricultural contractors under the 
Monterey Agreement. Neither the Monterey 
Agreement EIR, nor the Belridge EIR, nor 
respondent's EIR evaluated the environmental effects 
on the seller's irrigated lands of selling the 
entitlements under pre-Monterey-Agreement 
conditions, with agricultural contractors subject to the 
first and severest reductions in times of shortage. 
 
Respondent contends this shortcoming is alleviated 
by the inclusion of discussions in the Belridge EIR 
and respondent's EIR of a “no project *1387 
alternative.” This is incorrect. The no project 
alternative in the Belridge EIR was: not selling the 
entitlements. The no project alternative in 
respondent's EIR was: not buying the entitlements. 
Neither addressed the environmental effects of 
transferring the entitlements without the protections 
for agricultural contractors in the Monterey 
Agreement. 
 
We conclude respondent's tiering on the now 
decertified Monterey Agreement EIR was prejudicial 
error. The judgment must be reversed because the 
certification of respondent's EIR must be vacated, 
based on the PCL/tiering problem. The question 
arises whether we should address the other alleged 
defects that were litigated below and raised in 
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appellant's opening brief. We asked the parties to 
address whether these issues were moot if the 
judgment were reversed based on the PCL/tiering 
problem. Both parties remind us of section 21005, 
subdivision (c), which provides, “It is further the 
intent of the Legislature that any court, which finds, 
or, in the process of reviewing a previous court 
finding, finds, that a public agency has taken an 
action without compliance with this division, shall 
specifically address each of the alleged grounds for 
noncompliance.” A treatise states, “This language, 
which courts may not treat as mandatory, is 
apparently intended to avoid situations in which a 
court, presented with numerous theories as to why a 
respondent agency purportedly violated CEQA, 
chooses to issue a writ based solely on one or a 
handful of theories, leaving the parties to wonder 
whether or not the unaddressed theories had merit. In 
such situations, where the respondent agency must 
conduct a second CEQA process to cure the problems 
identified by the court, the agency often does not 
know whether to modify its environmental document 
(or findings) to address concerns raised by the 
petitioners but ignored by the court.” (Remy et al., 
Guide to the California Environmental Quality Act 
(10th ed. 1999) Judicial Review, pp. 646-647.) 
 
Section 21005, subdivision (c) thus requires only that 
if we find other respects in which the EIR was 
defective we should describe them for the guidance 
of the parties. We have examined all of appellant's 
other contentions and find them to be without merit. 
If the PCL/tiering problem had not arisen, we would 
have affirmed the judgment. Section 21005, 
subdivision (c) does not require us to lengthen this 
opinion by addressing in detail why we reject 
appellant's other contentions. Appellant's 
supplemental reply brief so concedes: “The court's 
discussion of all aspects of CEQA noncompliance is 
respectfully requested, while areas of compliance are 
not required to be addressed.” 
 
This suggests that respondent may be able to cure the 
PCL problem by awaiting action by the DWR 
complying with the PCL decision, then issuing *1388 
a subsequent EIR, supplement to EIR, or addendum 
to EIR (Guidelines, § §  15162, 15163, 15164) tiering 
upon a newly certified Monterey Agreement EIR. 
Appellant itself so suggests. 
 
Like the court in PCL, supra, 83 Cal.App.4th at page 
926 and footnote 16, we leave to the trial court's 
discretion whether to enjoin all or portions of 
respondent's project pending completion of an 
adequate EIR. The trial court is in a better position 

than this court to determine factually the current 
status of the PCL litigation or of a new Monterey 
Agreement EIR. 
 
 

Disposition 
 
The judgment is reversed. The trial court shall issue a 
writ of mandate vacating the certification of the EIR, 
shall retain jurisdiction until respondent certifies an 
EIR complying with CEQA consistent with the views 
expressed in this opinion, and shall consider such 
orders it deems appropriate under section 21168.9. 
The parties shall bear their own costs on appeal. 
 
Hastings, J., and Curry, J., concurred. 
Respondent's petition for review by the Supreme 
Court was denied April 17, 2002. Baxter, J., was of 
the opinion that the petition should be granted. *1389  
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Executive Summary

This annual report, which is the tenth in a series that began to describe water supply conditions in
1998, provides current information about the water requirements and water supplies of the Santa
Clarita Valley.  The report was prepared for the imported water wholesaler, Castaic Lake Water
Agency (CLWA), and for the four local retail water Purveyors that serve the Valley: CLWA
Santa Clarita Water Division, Los Angeles County Waterworks District 36, Newhall County
Water District, and Valencia Water Company.  These entities and representatives from the City
of Santa Clarita and the County of Los Angeles Department of Regional Planning meet as
required to coordinate the management of imported water with local groundwater, now
augmented by recycled water, to meet water requirements in the Valley.

This report provides information about local groundwater resources, State Water Project (SWP)
and other imported water supplies, water conservation, and recycled water.  The report reviews
the sufficiency and reliability of supplies in the context of existing water demand, with focus on
actual conditions in 2007, and it provides a short-term outlook of water supply and demand for
2008.

ES.1 2007 Water Requirements and Supplies

In 2007, total water requirements in the Santa Clarita Valley were about 92,300 acre-feet (af), of
which about 77,500 af (84 percent) were for municipal use and the remainder (14,800 af) was for
agricultural and other (miscellaneous) uses, including individual domestic uses.  Total demand in
2007 was about one percent higher than in 2006, less than what was estimated in the 2006 Water
Report.  Water requirements in 2007 remained consistent with projections in the 2005 Urban
Water Management Plan (UWMP).  Total water requirements in 2007 were met by a
combination of about 46,500 af from local groundwater resources (about 31,700 af for municipal
and about 14,800 af for agricultural and other uses), about 45,300 af of SWP and other imported
water, and about 470 af of recycled water.

Of the 46,500 af of total groundwater pumping in the Valley in 2007, about 38,800 af were
pumped from the Alluvium and about 7,700 af were pumped from the underlying, deeper Saugus
Formation.  Alluvial pumping represented about a 4,300 af decrease from 2006, and Saugus
pumping was slightly higher than in 2006, by about 400 af.  Neither pumping volume resulted in
any notable overall change in groundwater conditions (water levels, water quality, etc.) in either
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aquifer system.  Imported water deliveries to the Purveyors increased by about 4,700 af from the
previous year.  Water uses and supplies in 2007 are summarized in the following Table ES-1.

Table ES-1
Santa Clarita Valley

Summary of 2007 Water Supplies and Uses
(acre-feet)

Municipal

SWP and other Imported 45,332
Groundwater (Total) 31,690

Alluvium 25,632
Saugus 6,058

Recycled Water 470
Subtotal 77,492

Agriculture/Miscellaneous
SWP and other Imported -
Groundwater (Total) 14,768

Alluvium 13,141
Saugus 1,627

Subtotal         14,768

Total           92,260

In accordance with the California Urban Water Management Planning Act, the Valley-wide
UWMP was updated in 2005 to extend projected water demands through 2030, and to describe
the combination of local groundwater, imported water supplies from the State Water Project and
other sources, local recycled water supplies, and other water supplies planned to meet those
existing and projected water demands in the Valley.  The 2005 UWMP describes the reliability
of local groundwater resources and the adequacy of groundwater supplies to meet groundwater
demand, including consideration of the impacts of perchlorate contamination on several
municipal water supply wells.  The 2005 UWMP also describes the plans and ongoing work for
integrated control of perchlorate migration and full restoration of perchlorate-impacted
groundwater supply.

Notable details about each component of water supply in the Valley, and about the water supply
outlook for 2008, include the following.
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ES.2 Alluvial Aquifer

The groundwater operating plan in the 2005 UWMP includes Alluvial pumping in the range of
30,000 to 40,000 acre-feet per year (afy) in average/normal years, and slightly reduced pumping
(30,000 to 35,000 afy) in dry years.  Pumping from the Alluvium in 2007 was 38,800 af, which
is within the operating plan range for the Alluvium.

On a long-term basis, continuing through 2007, there is no evidence of any historic or recent
trend toward permanent water level or storage decline.  In general, throughout a large part of the
basin, Alluvial groundwater levels have generally remained near historic highs during the last 30
years.  Above average precipitation in late 2004 and 2005 resulted in significant water level
recovery in the eastern part of the basin, continuing the overall trend of fluctuating groundwater
levels within a generally constant range over the last 30 years.  These ongoing data indicate that
the Alluvium remains in good operating condition and can continue to support pumping in the
operating range included in the 2005 UWMP, or slightly higher, without adverse results (e.g.,
long-term water level decline or degradation of groundwater quality.)

Based on an integration of water quality records from multiple wells completed in the Alluvium,
there have been historical fluctuations in groundwater quality, typically associated with
variations in precipitation and streamflow.  However, like groundwater levels, there has been no
long-term trend toward groundwater quality degradation; groundwater produced from the
Alluvial aquifer remains a viable municipal and agricultural water supply.

In 2002, as part of ongoing monitoring of wells for perchlorate contamination, perchlorate was
detected in one Alluvial well (the SCWD Stadium Well) located near the former Whittaker-
Bermite facility.  The detected concentration was slightly below the then-applicable Notification
Level for perchlorate (6 g/l, which was subsequently established as the Maximum Contaminant
Level for perchlorate in October 2007), and the well has been inactivated for municipal water
supply since the detection of perchlorate.  In early 2005, perchlorate was detected in a second
Alluvial well, VWC’s Well Q2.  Valencia’s response plan for Well Q2 was to pursue permitting
and installation of wellhead treatment, followed by return of the well to water supply service in
October 2005.  After nearly two years of operation with wellhead treatment, including regular
monitoring specified by the State Department of Public Health (DPH), all of which resulted in no
detection of perchlorate in Well Q2, Valencia requested that DPH allow treatment to be
discontinued.  DPH approved that request in August 2007, and treatment was subsequently
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discontinued.  DPH-specified monthly monitoring for perchlorate continues at Well Q2; there
has been no detection of perchlorate since discontinuation of wellhead treatment.  All other
Alluvial wells operated by the Purveyors continue to be used for municipal water supply service;
those wells near the Whittaker-Bermite property are sampled in accordance with drinking water
regulations and perchlorate has not been detected.  As detailed in the 2005 UWMP, the ongoing
inactivation of one Alluvial well due to perchlorate contamination does not limit the Purveyors’
ability to produce groundwater from the Alluvium in accordance with the groundwater operating
plan in the 2005 UWMP.

The ongoing characterization and plan for control and cleanup of perchlorate in the Valley has
focused on the Saugus Formation.  In addition, however, on-site cleanup and control activities
that began in 2006, and continued through 2007, include continuation of soil cleanup on the
Whittaker-Bermite site, and continuation of pumping and treatment in the Northern Alluvium on
the Whittaker-Bermite site.  Expanded pumping and treatment, intended to effect perchlorate
containment in the Northern Alluvium, became operational in October 2007.

ES.3 Saugus Formation

The groundwater operating plan in the 2005 UWMP includes pumping from the Saugus in the
range of 7,500 to 15,000 afy in average/normal years; it also includes planned dry-year pumping
from the Saugus of 21,000 to 35,000 afy for one to three consecutive dry years.  The 2005
UWMP recognizes the results of basin yield analyses in 2004 and 2005 which found that such
short-term pumping can be recharged during subsequent wet/normal years to allow groundwater
levels and storage to recover, as it has in historical periods.

Pumping from the Saugus Formation was about 7,700 af in 2007; on average, Saugus pumping
has been about 6,800 afy since 1980.  Both rates remain near the lower end of the range included
in the UWMP.  As a result of long-term relatively low pumping from the Saugus Formation,
groundwater levels in that aquifer have remained generally constant to slightly increasing over
the last 35 to 40 years; those trends continued in 2007.

In 1997, ammonium perchlorate was discovered in four wells completed in the Saugus
Formation in the vicinity of the former Whittaker-Bermite facility located generally toward the
east, on the south side of the basin.  All four of those impacted wells remain out of active supply
service; one of them has been permanently sealed and destroyed.  In 2006, a very low level of
perchlorate was detected in another Saugus municipal well (NCWD’s Well NC-13).  That low
level detection has been interpreted to not indicate anything new about the migration of
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perchlorate; however, it has also prompted additional monitoring well installation and a focused
study of the Saugus Formation in that area.  Results are being integrated with other groundwater
remediation efforts and reviewed by the State Department of Toxic Substances Control (DTSC).
All other Saugus wells owned and operated by the Purveyors are available for municipal water
supply service.  As part of regular operation, those wells are sampled in accordance with
drinking water regulations and perchlorate has not been detected.  Despite the inactivated Saugus
wells, the Purveyors still have sufficient pumping capacity in other wells to meet the planned
normal range of Saugus pumping in the 2005 UWMP.

Work toward the ultimate remediation of perchlorate contamination, including the restoration of
impacted groundwater supply continued to progress in 2007, with focus on installation of a
jointly developed plan to “pump and treat” contaminated water from two wells to stop migration
of the contaminant plume, and to deliver treated water to partially replace impacted well
capacity.  Environmental review of the project had been completed with adoption of a Mitigated
Negative Declaration in September 2005.  The Final Interim Remedial Action Plan was
completed and approved by DTSC in January 2006.  Construction of facilities and pipelines
necessary to implement the pump and treat program and to also restore inactivated well capacity
began in November 2007.  Construction is scheduled to be completed by the end of 2008,
followed by operational start-up.

ES.4 Imported Water

Historically comprised of only its SWP Table A Amount, CLWA’s imported water supplies now
consist of a combination of SWP water and water acquired from the Buena Vista Water Storage
District in Kern County.  CLWA’s contractual Table A Amount is 95,200 af of water from the
SWP.  Under the 2007 Water Acquisition Agreement with the Buena Vista Water Storage
District (Buena Vista) and the Rosedale-Rio Bravo Water Storage District (Rosedale-Rio Bravo),
Buena Vista’s high flow Kern River entitlements (and other acquired waters that may become
available) are captured and recharged within the Rosedale-Rio Bravo’s service area on an
ongoing basis.  CLWA will receive 11,000 af of these supplies annually through either exchange
of Buena Vista’s and Rosedale-Rio Bravo’s SWP supplies or through direct delivery of water to
the California Aqueduct via the Cross Valley Canal.

CLWA’s final allocation of SWP Table A for 2007 was 60 percent, or 57,120 af.  The total
available imported water supply in 2007 was 72,336 af, comprised of the 57,120 af of Table A
supply, 11,000 af purchased from Buena Vista/Rosedale Rio Bravo, and 4,216 af of 2006
carryover delivered in early 2007.  CLWA deliveries were 45,332 af to the Purveyors, 8,200 af to
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the Rosedale-Rio Bravo Water Banking and Exchange Program, and 6,071 af to Devil’s Den
Ranch.

CLWA has two groundwater banking agreements with the Semitropic Water Storage District in
Kern County.  In accordance with those agreements, over a ten-year period (until 2012/13),
CLWA can withdraw up to 50,870 af of its Table A water that was stored in 2002 and 2003 to
meet future Valley demands when needed.  In addition to the banking in Semitropic, CLWA
finalized an agreement with the Rosedale-Rio Bravo Water Storage District in 2005 and can now
bank up to 20,000 afy of surplus Table A Amount in that District’s Water Banking and Exchange
Program.  In addition to 20,000 af previously banked in both 2005 and 2006, CLWA banked
8,200 af of water in 2007.  In accordance with the provisions of that agreement, CLWA can
withdraw up to a total of 42,900 af of that water, at a rate up to 20,000 afy, to meet Valley water
demands when needed.  Additionally, as part of the Buena Vista Water Acquisition Agreement,
CLWA is entitled to 22,000 af of water that was stored in the Rosedale Rio-Bravo Water
Banking and Exchange Program in 2005 and 2006 on CLWA’s behalf.  With the addition of
those supplies, CLWA now has a recoverable total of 64,900 af in the Rosedale Rio-Bravo Water
Banking and Exchange Program.

Since SWP water deliveries are subject to reduction when dry conditions occur in Northern
California, the UWMP includes programs, like the Semitropic and Rosedale-Rio Bravo
programs, for enhancing water supply reliability during such occurrences.  A capital
improvement program funded by CLWA has been established to provide facilities and additional
water supplies needed to firm up SWP water supplies during times of drought.

ES.5 Recycled Water

Recycled water service was initiated in July 2003 in accordance with CLWA’s Draft Reclaimed
Water System Master Plan (2002).  The amount of recycled water used for irrigation purposes, at
a golf course and in roadway median strips, was approximately 470 af in 2007.  CLWA
completed programmatic CEQA analysis in early 2007 for full implementation of the recycled
water system as outlined in the Master Plan.

ES.6 2008 Water Supply Outlook

In 2008, total water demands are expected to be about 95,800 af, consistent with the growth rate
and related water demand projections in the 2005 UWMP.  It is expected that water demands in
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2008 will continue to be met with a generally similar mix of water supplies comprised of local
groundwater, supplemental SWP and other imported water, and recycled water.

As of February 22, 2008, the allocation of water from the SWP is 35 percent of CLWA’s Table
A Amount, or 33,320 af.  Combined with local groundwater from the two aquifer systems
(42,500 af), total Flexible Storage Account (6,060 af), net carryover of SWP Table A allocation
from 2007 (12,146 af), annual acquisition through the Buena Vista Water/Rosedale Rio-Bravo
Water Acquisition Agreement (11,000 af), and recycled water (500 af), the total available water
supplies for 2008 are nearly 106,000 af.  As a result, CLWA and the Purveyors anticipate having
more than adequate supplies to meet all water demands in 2008.

In August 2007, a federal court ruled that certain operational changes were required of the SWP
in order to protect the endangered Delta smelt.  Thereafter, DWR prepared an update to its 2005
SWP Delivery Reliability Report, which is issued biennially to indicate how much SWP water is
available during varying hydrologic scenarios (i.e., normal and dry years).  The Draft SWP
Delivery Reliability Report 2007, issued in December 2007, by DWR reduces the long-term
reliability of SWP supply from 77 percent to 66-69 percent.  The discussion of SWP supply
should be tempered, though, by noting that while the Draft SWP Delivery Reliability Report
2007 represents a reasonable scenario with respect to long-term reliability, recent reductions in
supply close the gap between the available supply and demand in the future, thereby making the
CLWA service area more subject to shortages in certain dry years.  Accordingly, the reduction in
SWP supply reinforces the need to continue diligent efforts to conserve potable water and
increase the use of recycled water, both to meet the goals in the 2005 UWMP and to maximize
utilization of potable water supplies.  CLWA and the retail water Purveyors are working with
Los Angeles County and the City of Santa Clarita in preparing a water conservation ordinance
and the enforcement mechanisms to aggressively implement water use efficiency in the CLWA
service area.  In terms of short-term water supply availability, CLWA has determined that, while
current operational changes of the SWP are in effect, there are sufficient supplemental water
supplies, including SWP water, to augment local groundwater and other water supplies such that
overall water supplies will be sufficient to meet projected 2008 water requirements as reflected
herein.

In any given year, SWP supplies may be reduced due to dry weather conditions or regulatory
factors.  During such an occurrence, the remaining water demands are planned to be met by a
combination of alternate supplies such as returning water from CLWA’s accounts in the
Semitropic Groundwater Storage Program and the Rosedale-Rio Bravo Water Banking and
Exchange Program, deliveries from CLWA’s flexible storage account in Castaic Lake Reservoir,
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local groundwater pumping, short-term water exchanges, and participation in DWR dry-year
water purchase programs in accordance with the 2005 Urban Water Management Plan.  CLWA
has now banked excess 2002 and 2003 SWP Table A water in the Semitropic Groundwater
Storage Program; it has banked excess 2005 and 2006 SWP Table A water in the Rosedale-Rio
Bravo Water Banking and Exchange Program; and it has banked water purchased in 2005 and
2006 through the Buena Vista/Rosedale-Rio Bravo Water Acquisition Agreement in the
Rosedale-Rio Bravo Water Banking and Exchange Program.  CLWA banked another 8,200 af in
the Rosedale-Rio Bravo Water Banking and Exchange Program in 2007.  CLWA can draw upon
its accounts as needed, pursuant to the terms of the banking agreements.  The banked excess
2002 and 2003 SWP Table A water in Semitropic represents nearly 51,000 af of recoverable
water for drought water supply.  The banked excess in 2005 and 2006, augmented by banked
water acquired through the Buena Vista/Rosedale-Rio Bravo Water Acquisition Agreement in
2005, 2006 and 2007, now represent a total of 64,900 af of recoverable water for drought water
supply from the Rosedale-Rio Bravo Banking and Exchange Program.

Drought periods may affect available water supplies in any single year and for a duration usually
not longer than three consecutive years.  It is important to note that hydrologic conditions vary
from region to region throughout the state.  Dry conditions in Northern California affecting SWP
supply may not affect local groundwater and other supplies in Southern California, and the
reverse situation can also occur (as it did in 2002 and 2003).  For this reason, CLWA and the
Purveyors have emphasized developing a water supply portfolio that is diverse, especially in dry
years.  Diversity of supply is considered a key element of reliability, giving Valley water
Purveyors the ability to draw on multiple sources of supply to ensure reliable service during dry
years, as well as during normal and wet years.
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I. Introduction

1.1  Background

For most residents of the Santa Clarita Valley (Valley), domestic water service is provided by
four retail water Purveyors.  They are the Castaic Lake Water Agency’s (CLWA) Santa Clarita
Water Division (SCWD), Los Angeles County Waterworks District 36 (LA36), Newhall County
Water District (NCWD), and Valencia Water Company (VWC).  Together, the Purveyors
provide water to about 68,000 service connections.  Castaic Lake Water Agency (CLWA)
contracts for State Water Project water delivered from Castaic Lake where it is treated, filtered,
and disinfected at two treatment plants before distribution to the Purveyors.  Staff of these
entities meet regularly to coordinate the supply of water in the Valley.  Their respective service
areas are shown in Figure I-1.

Water supply for a small fraction of Valley residents is provided by individual private water
supply wells.  The locations, construction details, annual pumpage and other information about
these private wells are not currently available.  CLWA has been working with private well
owners to receive information about their wells for incorporation in future reports and for
planning purposes.  Pumping as reported herein includes an estimate of groundwater pumped
from private wells; it is expected that this estimate will be refined in the future as more
information about the private wells is obtained.

In addition to municipal and individual private water uses in the Valley, there remains an
agricultural water demand that is predominately dependent on local groundwater for its water
supply.  Accordingly, ongoing agricultural water requirements and the use of local groundwater
to meet those requirements are considered in analyses and reports on water supplies such as this
report.

Over the last 20 years, CLWA and the Purveyors have reviewed and reported on the availability
of water supplies to meet all water requirements in the Valley.  Those reports have also
addressed local water resources, most notably groundwater, in the region.  Past studies have
assessed the condition of local groundwater aquifers, their hydrogeologic characteristics, aquifer
storage capacity, operational yield and recharge rate, groundwater quality and contamination,
and the ongoing conjunctive use of groundwater and imported water resources.
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Other efforts have included developing drought contingency plans, coordinating emergency
response procedures and implementing Valley-wide conservation programs.  In 1985, the
Purveyors prepared the area’s first Urban Water Management Plan (UWMP.)  Information in the
plan was coordinated among CLWA and the Purveyors to provide accurate, comprehensive and
consistent water supply and demand information for long term planning purposes.  In accordance
with the California Urban Water Management Planning Act, the Valley-wide UWMP was most
recently updated in 2005 to extend water demand projections through 2030, and to describe the
combination of local groundwater, imported water supplies from the State Water Project, local
recycled water supplies, and planned other water supplies to meet the existing and projected
water demands in the Valley.  The 2005 UWMP describes the reliability of local groundwater
resources and the adequacy of groundwater supplies to meet that component of overall water
supply.  The 2005 UWMP also describes the impacts of perchlorate contamination on several
municipal water supply wells, and the plans and ongoing work for integrated control of
perchlorate migration and full restoration of perchlorate-impacted groundwater supply.1

1.2  Purpose and Scope of the Report

The purpose of this report, which is the tenth in a series of annual water reports that began to
describe water supply conditions in 1998, is to provide current information about the available
water supplies and demands of the Santa Clarita Valley.  CLWA and the Purveyors have
prepared this series of reports in response to a request made by the Los Angeles County Board of
Supervisors in 1998.  Over the last few years, this series of reports has also served as an annual
summary of groundwater conditions in the Valley in fulfillment of the commitment in the Santa
Clarita Valley Groundwater Management Plan, adopted in 2003, to regularly report on
implementation of that Plan.  This report was prepared for Castaic Lake Water Agency, for
CLWA’s Santa Clarita Water Division, for Los Angeles County Waterworks District 36, for
Newhall County Water District, and for Valencia Water Company.  It continues a format for
providing information regarding water uses and the availability of water supplies on an annual
basis.  It is intended to be a helpful resource for use by water planners and local land use
planning agencies.  This report is complemented by the more detailed UWMP for the area, which
provides longer-term water supply planning over a 25-year period, and by a number of other
technical reports, some of which are specifically referenced herein.

1 The 2005 UWMP is currently subject of an ongoing legal challenge in the form of a petition for writ of mandate and complaint for declaratory
and injunctive relief filed in February 2005 by California Water Impact Network and Friends of the Santa Clara River in Los Angeles County
Superior Court.  In August 2007, the Superior Court ruled in favor of CLWA and the retail water purveyors, affirming that the 2005 UWMP was
properly prepared based on substantial evidence in the record.  In October 2007, the Petitioners filed a notice of appeal and this appeal is pending.
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1.3  Santa Clarita Valley Water Purveyors

As introduced above, four retail water Purveyors provide water service to most residents of the
Santa Clarita Valley.  Brief summary descriptions of those four Purveyors are as follows.

Castaic Lake Water Agency Santa Clarita Water Division has a service area that includes
a portion of the City of Santa Clarita and unincorporated portions of Los Angeles County in
the communities of Saugus, Canyon Country, and Newhall.  Water is supplied from both
groundwater and CLWA turnouts to about 27,900 service connections.

Los Angeles County Waterworks District 36 has a service area that encompasses
approximately 7,635 acres in the Hasley Canyon area and the unincorporated community of
Val Verde.  LACWWD 36 has about 1,400 service connections.  The District has
traditionally obtained its full water supply from a connection to the CLWA’s Castaic Conduit
and continued to do so in 2007.

Newhall County Water District’s service area includes portions of the City of Santa Clarita
and unincorporated portions of Los Angeles County in the communities of Newhall, Canyon
Country, Valencia, and Castaic.  NCWD supplies water from both groundwater and CLWA
turnouts to approximately 9,500 service connections.

Valencia Water Company’s service area serves about 29,400 service connections in a
portion of the City of Santa Clarita and in the unincorporated communities of Castaic,
Newhall, Saugus, Stevenson Ranch, and Valencia.  VWC supplies water from both
groundwater and CLWA turnouts; VWC also delivers recycled water for a small amount of
non-potable use.

1.4  The Upper Santa Clara River Hydrologic Area and East Groundwater Subbasin

The Upper Santa Clara River Hydrologic Area (HA), as defined by the California Department of
Water Resources (DWR), is located almost entirely in northwestern Los Angeles County.  The
area encompasses about 654 square miles comprised of flat valley land (about 6 percent of the
total area) and hills and mountains (about 94 percent of the total area) that border the valley area.
The mountains include the Santa Susana and San Gabriel Mountains to the south and the Sierra
Pelona and Leibre-Sawmill Mountains to the north.  Elevations range from about 800 feet on the
valley floor to about 6,500 feet in the San Gabriel Mountains.  The headwaters of the Santa Clara
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River are at an elevation of about 3,200 feet at the divide separating this hydrologic area from the
Mojave Desert.

The Santa Clara River and its tributaries flow intermittently from Lang Station westward about
35 miles to Blue Cut, just west of the Los Angeles-Ventura County line, where it forms the outlet
for the Upper Santa Clara River Hydrologic Area.  The principal tributaries of the River in the
Santa Clarita Valley are Castaic Creek, San Francisquito Creek, Bouquet Creek, and the South
Fork of the Santa Clara River.  In the Santa Clarita Valley, the Santa Clara River receives treated
wastewater discharge from the Saugus and Valencia Water Reclamation Plants, which are
operated by the Sanitation Districts of Los Angeles County.

The Santa Clara River Valley East Groundwater Subbasin, beneath the Santa Clarita Valley in
the Upper Santa Clara River HA, is the source of essentially all local groundwater used for water
supply in the Santa Clarita Valley.  Below Blue Cut, the Santa Clara River continues westward
through Ventura County to its mouth near Oxnard.  Along that route, the River traverses all or
parts of six groundwater basins in Ventura County (Piru, Fillmore, Santa Paula, Oxnard Forebay,
Oxnard Plain and Mound) as shown in Figure I-2.

There are two primary precipitation gages in the Santa Clarita Valley, the Newhall-Soledad 32c
gage and the Newhall County Water District gage (Figure I-3).  The National Climatic Data
Center (NCDC) and Los Angeles County Department of Public Works (LADPW) have
maintained records for the Newhall-Soledad 32c gage since 1931.  Newhall County Water
District has maintained records for the NCWD gage since 1979.  The cumulative records from
these two gages correlate very closely, with the NCWD gage recording approximately 25 percent
more precipitation than the Newhall-Soledad 32c gage.  This is likely due to the location of the
NCWD gage, which is at the base of the mountains rimming the southern edge of the Santa
Clarita Valley.

The Santa Clarita Valley is characterized as having an arid climate.  Historically, intermittent
periods of less-than-average precipitation have typically been followed by periods of greater-
than-average precipitation in a cyclical pattern, with each wetter or drier period typically lasting
from one to five years.  Long-term precipitation records for the Newhall-Soledad 32c gage are
illustrated in Figure I-3.  The long-term average precipitation is 17.9 inches (1931-2007).  Figure
I-3 also shows the yearly departure from mean annual precipitation.  In general, periods of less-
than-average precipitation have been longer and more moderate than periods of greater-than-
average precipitation.  Recently, the periods from 1971 to 1976, 1984 to 1991 and 1999 to 2003
have been drier than average; the periods from 1977 to 1983 and 1992 to 1996 have been wetter
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than average.  More recently, wet conditions that began in late 2004, continued into early 2005,
ultimately resulting in about 37 inches of measured precipitation, or slightly more than 200
percent of long-term average precipitation, in that year.  Those significantly wet conditions
contributed to substantial groundwater recharge and decreased water demand that year.  In
contrast, total precipitation in 2006 was slightly less than 14 inches, or about 4 inches below the
long-term average, but water requirements were still about “normal” (as projected in the 2005
UWMP) and there were no dramatic changes in groundwater conditions, as described herein.
2007 was notably dry, with total precipitation slightly less than 6 inches, about 12 inches below
normal.  Despite that condition, however, water demand was about as estimated for average
conditions in the 2005 UWMP, and not as great as the short-term projection in the 2006 Water
Report.  In 2008, precipitation has been near normal, at approximately 14 inches for the early
part of the year.



Figure I-1
CLWA and Purveyor Service Areas
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Figure I-2
Santa Clara River Groundwater Subbasins
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Figure I-3
Annual Precipitation and Departure from Mean Annual Precipitation
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II. 2007 Water Requirements and Supplies

In 2007, total water use in the Santa Clarita Valley was 92,300 af, an increase of 900 af from the
previous year.  Of the total water demand, 77,500 af  (84 percent) were for municipal use and the
remaining 14,800 af (16 percent) were for agricultural and other (miscellaneous) uses, including
individual domestic uses.  These total water demands were met by a combination of about
46,500 af from local groundwater resources (about 31,700 af for municipal supply and about
14,800 af for agricultural and other uses), about 45,300 af of SWP and other imported water, and
about 470 af of recycled water.

Compared to the previous year, total water demand in the Santa Clarita Valley increased by
about one percent in 2007.  Actual water use in 2007 was less than the short-term projected water
requirement of 99,000-102,000 acre-feet presented in last year’s Water Report.  The increase in
water use in 2007 is attributed to an increase of about 800 municipal service connections, from
67,400 in 2006 to 68,200 in 2007 and a less than typical use of water for agricultural irrigation
after a return to normal in 2006 following the extremely wet conditions of 2005.  Water use in
2007 was somewhat inconsistent with the analysis of weather impacts on water usage in the 2005
Urban Water Management Plan, in that water requirements were not significantly above the
average projections in the 2005 UWMP.  As summarized in that Plan, examination of historical
water use patterns in the Valley since 1980, when State Water Project deliveries began, shows
that weather variations have influenced water use by nine to ten percent of normal, or average,
use.  In hotter, dry years, water demands have been as much as nine percent higher than normal
while in cooler, wet years, water demands have been as much as ten percent less than normal.  In
2005, extended and significantly wet conditions resulted in a water demand that was about six
percent below the average projection in the 2005 UWMP.  In 2006 and 2007, although
precipitation was below average, total water requirements for all uses in the Valley were
basically the same as the average projections in the 2005 UWMP.

The uses of local and imported water supplies to meet municipal water requirements since 1980,
when the importation of SWP water began, are summarized in Table II-1.  Water supply
utilization by each individual municipal Purveyor is tabulated in Tables II-2 through II-5 for the
same period of time.  Notable with regard to municipal water requirements is that, through 2006,
total municipal demand (77,500 af) was slightly below (by about 1,200 af) the projections in the
2005 UWMP.
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Water supply utilization for all agricultural and other non-municipal uses is summarized in Table
II-6 and tabulated by three categories of agricultural and other users in Table II-7.  The latter
category of Small Private Domestic, Irrigation and Golf Course Uses in Table II-7 includes an
estimated 500 af of small private pumping from the Alluvium.

Water supply utilization for all uses in the Santa Clarita Valley, again for the period 1980 to
present, is summarized in Table II-8.  The trends in utilization of local groundwater and imported
water, complemented by the recent addition of recycled water, are graphically illustrated in
Figure II-1.  As can be seen by inspection of Table II-8 and Figure II-1, total water use in the
Valley has nearly linearly increased since the early 1980’s, with some weather-related
fluctuations in certain years.  The resultant increase in total water demand, since the inception of
supplemental SWP importation, has been from about 37,000 acre-feet in 1980 to the mid-80,000
acre-feet per year range through 2000-2005, to slightly more than 92,000 acre-feet in 2007.  As
can also be seen by inspection of Table II-8 and Figure II-1, most of that increase in water
demand has been met with increasing importation of SWP water, most recently complemented
by other imported water as discussed herein.  Since the early 1990’s, following a decade of
decreased groundwater use during the initial period of SWP importation, total groundwater
pumping has fluctuated from year to year, but has remained within a fairly narrow range of about
38,000 to 50,000 acre-feet per year through 2007.





Year

Imported
Water 1 Alluvium

Saugus
Formation

Recycled
Water Total

1980 1,125 16,625 4,569 - 22,319
1981 5,816 14,056 4,950 - 24,822
1982 9,659 8,684 3,569 - 21,912
1983 9,185 8,803 3,398 - 21,386
1984 10,996 12,581 3,809 - 27,386
1985 11,823 12,519 4,140 - 28,482
1986 13,759 12,418 4,975 - 31,152
1987 16,285 12,630 4,962 - 33,877
1988 19,033 12,197 6,404 - 37,634
1989 21,618 13,978 7,217 - 42,813
1990 21,613 13,151 8,302 - 43,066
1991 7,968 17,408 14,417 - 39,793
1992 13,911 16,897 10,458 - 41,266
1993 13,393 19,808 10,151 - 43,352
1994 14,389 20,068 11,531 - 45,988
1995 16,996 20,590 8,087 - 45,673
1996 18,093 24,681 7,373 - 50,147
1997 22,148 25,273 6,752 - 54,173
1998 20,254 23,898 4,706 - 48,858
1999 27,282 27,240 2,728 - 57,250
2000 32,579 25,216 3,193 - 60,988
2001 35,369 22,055 3,267 - 60,691
2002 41,768 22,097 4,360 - 68,225
2003 44,419 19,397 3,581 50 67,447
2004 47,205 18,590 5,701 420 71,916
2005 38,034 26,025 5,948 418 70,425
2006 40,646 27,189 5,872 419 74,126
2007 45,332 25,632 6,058 470 77,492

x

Table II-1
Water Supply Utilization by Municipal Purveyors*

(Acre-Feet)
* includes CLWA-SCWD, LACWD 36, NCWD and VWC

Percent Contribution of Water Supplies
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1. Reflects State Water Project through 2006; includes imported water from
State Water Project and Buena Vista WSD Agreement beginning in 2007.





Year

Imported
Water 1 Alluvium

Saugus
Formation Total

1980 1,125 9,460 0 10,585
1981 4,602 7,109 0 11,711
1982 6,454 4,091 0 10,545
1983 5,214 4,269 0 9,483
1984 6,616 6,057 0 12,673
1985 6,910 6,242 0 13,152
1986 8,366 5,409 0 13,775
1987 9,712 5,582 0 15,294
1988 11,430 5,079 63 16,572
1989 12,790 5,785 0 18,575
1990 12,480 5,983 40 18,503
1991 6,158 5,593 4,781 16,532
1992 6,350 8,288 2,913 17,551
1993 3,429 12,016 2,901 18,346
1994 5,052 10,996 3,863 19,911
1995 7,955 10,217 1,726 19,898
1996 9,385 10,445 2,176 22,006
1997 10,120 11,268 1,068 22,456
1998 8,893 11,426 0 20,319
1999 10,772 13,741 0 24,513
2000 13,751 11,529 0 25,280
2001 15,648 9,896 0 25,544
2002 18,921 9,513 0 28,434
2003 20,668 6,424 0 27,092
2004 22,045 7,146 0 29,191
2005 16,513 12,408 0 28,921
2006 17,146 13,156 0 30,302
2007 20,669 10,686 0 31,355

Table II-2
Water Supply Utilization by CLWA Santa Clarita Water Division

(Acre-Feet)

Percent Contribution of Water Supplies
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1. Reflects State Water Project through 2006; includes imported water from
State Water Project and Buena Vista WSD Agreement beginning in 2007.





Year

Imported
Water 1 Alluvium

Saugus
Formation Total

1980 0 - - 0
1981 0 - - 0
1982 145 - - 145
1983 207 - - 207
1984 240 - - 240
1985 272 - - 272
1986 342 - - 342
1987 361 - - 361
1988 434 - - 434
1989 457 - - 457
1990 513 - - 513
1991 435 - - 435
1992 421 - - 421
1993 465 - - 465
1994 453 - - 453
1995 477 - - 477
1996 533 - - 533
1997 785 - - 785
1998 578 - - 578
1999 654 - - 654
2000 800 - - 800
2001 907 - - 907
2002 1,069 - - 1,069
2003 1,175 - - 1,175
2004 854 380 - 1,234
2005 857 343 - 1,200
2006 1,289 - - 1,289
2007 1,406 - - 1,406

Groundwater purchased from Los Angeles County Honor Farm

Table II-3
Water Supply Utilization by Los Angeles County Waterworks District 36

(Acre-Feet)

Percent Contribution of Water Supplies
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1. Reflects State Water Project through 2006; includes imported water from
State Water Project and Buena Vista WSD Agreement beginning in 2007.





Year

Imported
Water 1 Alluvium

Saugus
Formation Total

1980 0 1,170 2,363 3,533
1981 0 1,350 2,621 3,971
1982 0 1,178 2,672 3,850
1983 0 1,147 2,787 3,934
1984 0 1,549 2,955 4,504
1985 0 1,644 3,255 4,899
1986 0 1,842 3,548 5,390
1987 22 2,127 3,657 5,806
1988 142 2,283 4,041 6,466
1989 428 2,367 4,688 7,483
1990 796 1,936 4,746 7,478
1991 675 1,864 4,994 7,533
1992 802 1,994 5,160 7,956
1993 1,075 1,977 5,068 8,120
1994 906 2,225 5,103 8,234
1995 1,305 1,675 4,775 7,755
1996 1,213 1,803 4,871 7,887
1997 1,324 2,309 5,168 8,801
1998 1,769 1,761 4,557 8,087
1999 5,050 1,676 2,622 9,348
2000 6,024 1,508 2,186 9,718
2001 5,452 1,641 2,432 9,525
2002 5,986 981 3,395 10,362
2003 6,572 1,266 2,513 10,351
2004 5,896 1,582 3,739 11,217
2005 5,932 1,389 3,435 10,756
2006 5,898 2,149 3,423 11,470
2007 6,478 1,806 3,691 11,975

Table II-4
Water Supply Utilization by Newhall County Water District

(Acre-Feet)

Percent Contribution of Water Supplies
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1. Reflects State Water Project through 2006; includes imported water from
State Water Project and Buena Vista WSD Agreement beginning in 2007.





Year

Imported
Water 1 Alluvium

Saugus
Formation

Recycled
Water Total

1980 0 5,995 2,206 - 8,201
1981 1,214 5,597 2,329 - 9,140
1982 3,060 3,415 897 - 7,372
1983 3,764 3,387 611 - 7,762
1984 4,140 4,975 854 - 9,969
1985 4,641 4,633 885 - 10,159
1986 5,051 5,167 1,427 - 11,645
1987 6,190 4,921 1,305 - 12,416
1988 7,027 4,835 2,300 - 14,162
1989 7,943 5,826 2,529 - 16,298
1990 7,824 5,232 3,516 - 16,572
1991 700 9,951 4,642 - 15,293
1992 6,338 6,615 2,385 - 15,338
1993 8,424 5,815 2,182 - 16,421
1994 7,978 6,847 2,565 - 17,390
1995 7,259 8,698 1,586 - 17,543
1996 6,962 12,433 326 - 19,721
1997 9,919 11,696 516 - 22,131
1998 9,014 10,711 149 - 19,874
1999 10,806 11,823 106 - 22,735
2000 12,004 12,179 1,007 - 25,190
2001 13,362 10,518 835 - 24,715
2002 15,792 11,603 965 - 28,360
2003 16,004 11,707 1,068 50 28,829
2004 18,410 9,862 1,962 420 30,654
2005 14,732 12,228 2,513 418 29,891
2006 16,313 11,884 2,449 419 31,065
2007 16,779 13,140 2,367 470 32,756

x

Table II-5
Water Supply Utilization by Valencia Water Company

(Acre-Feet)

Percent Contribution of Water Supplies
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1. Reflects State Water Project through 2006; includes imported water from
State Water Project and Buena Vista WSD Agreement beginning in 2007.





Year

Imported
Water 1 Alluvium

Saugus
Formation Total

1980 0 14,831 20 14,851
1981 0 16,737 20 16,757
1982 0 13,184 521 13,705
1983 0 11,483 454 11,937
1984 0 14,737 640 15,377
1985 0 12,828 575 13,403
1986 0 11,787 510 12,297
1987 0 10,012 599 10,611
1988 0 9,451 524 9,975
1989 0 9,743 542 10,285
1990 0 10,725 559 11,284
1991 0 9,779 500 10,279
1992 987 10,694 466 12,147
1993 443 10,318 459 11,220
1994 311 13,065 494 13,870
1995 6 13,874 473 14,353
1996 780 13,757 813 15,350
1997 1,067 14,326 993 16,386
1998 12 12,750 849 13,611
1999 20 16,166 988 17,174
2000 3 14,721 887 15,611
2001 0 15,489 873 16,362
2002 0 16,179 800 16,979
2003 0 14,203 626 14,829
2004 0 14,787 803 15,590
2005 0 12,280 505 12,785
2006 0 15,872 1,440 17,312
2007 0 13,141 1,627 14,768

Table II-6
Water Supply Utilization for Agricultural and Other Uses

(Acre-Feet)

Percent Contribution of Water Supplies
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1. Reflects State Water Project through 2006; includes imported water from
State Water Project and Buena Vista WSD Agreement beginning in 2007.





Year Alluvium
Saugus

Formation Total Alluvium
Imported
Water 1 Total Alluvium 2

Saugus
Formation 3 Total

1980 11,331 20 11,351 3,000 0 3,000 500 0 500
1981 13,237 20 13,257 3,000 0 3,000 500 0 500
1982 9,684 20 9,704 3,000 0 3,000 500 501 1,001
1983 7,983 20 8,003 3,000 0 3,000 500 434 934
1984 11,237 20 11,257 3,000 0 3,000 500 620 1,120
1985 9,328 20 9,348 3,000 0 3,000 500 555 1,055
1986 8,287 20 8,307 3,000 0 3,000 500 490 990
1987 6,512 20 6,532 3,000 0 3,000 500 579 1,079
1988 5,951 20 5,971 3,000 0 3,000 500 504 1,004
1989 6,243 20 6,263 3,000 0 3,000 500 522 1,022
1990 8,225 20 8,245 2,000 0 2,000 500 539 1,039
1991 7,039 20 7,059 2,240 0 2,240 500 480 980
1992 8,938 20 8,958 1,256 987 2,243 500 446 946
1993 8,020 20 8,040 1,798 443 2,241 500 439 939
1994 10,606 20 10,626 1,959 311 2,270 500 474 974
1995 11,174 20 11,194 2,200 6 2,206 500 453 953
1996 12,020 266 12,286 1,237 780 2,017 500 547 1,047
1997 12,826 445 13,271 1,000 1,067 2,067 500 548 1,048
1998 10,250 426 10,676 2,000 12 2,012 500 423 923
1999 13,824 479 14,303 1,842 20 1,862 500 509 1,009
2000 11,857 374 12,231 1,644 3 1,647 1,220 513 1,733
2001 12,661 300 12,961 1,604 0 1,604 1,224 573 1,797
2002 13,514 211 13,725 1,602 0 1,602 1,063 589 1,652
2003 10,999 122 11,121 2,273 0 2,273 931 504 1,435
2004 10,991 268 11,259 2,725 0 2,725 1,071 535 1,606
2005 8,648 6 8,654 2,499 0 2,499 1,133 499 1,632
2006 11,477 934 12,411 3,026 0 3,026 1,369 506 1,875
2007 9,968 971 10,939 2,085 0 2,085 1,088 656 1,744

1.  Reflects State Water Project through 2006; includes imported water from State Water Project and Buena Vista WSD Agreement beginning in 2007.
2.  Robinson Ranch Golf Course irrigation and estimated private pumping.
3.  Valencia Country Club and Vista Valencia Golf Course irrigation.

Table II-7
Individual Water Supply Utilization by Agricultural and Other Users

(Acre-Feet)

Newhall Land and Farming Los Angeles County Honor Farm
Small Private Domestic, Irrigation and

Golf Courses Uses





Year

Imported
Water 1 Alluvium

Saugus
Formation

Recycled
Water Total

1980 1,125 31,456 4,589 - 37,170
1981 5,816 30,793 4,970 - 41,579
1982 9,659 21,868 4,090 - 35,617
1983 9,185 20,286 3,852 - 33,323
1984 10,996 27,318 4,449 - 42,763
1985 11,823 25,347 4,715 - 41,885
1986 13,759 24,205 5,485 - 43,449
1987 16,285 22,642 5,561 - 44,488
1988 19,033 21,648 6,928 - 47,609
1989 21,618 23,721 7,759 - 53,098
1990 21,613 23,876 8,861 - 54,350
1991 7,968 27,187 14,917 - 50,072
1992 14,898 27,591 10,924 - 53,413
1993 13,836 30,126 10,610 - 54,572
1994 14,700 33,133 12,025 - 59,858
1995 17,002 34,464 8,560 - 60,026
1996 18,873 38,438 8,186 - 65,497
1997 23,215 39,599 7,745 - 70,559
1998 20,266 36,648 5,555 - 62,469
1999 27,302 43,406 3,716 - 74,424
2000 32,582 39,937 4,080 - 76,599
2001 35,369 37,544 4,140 - 77,053
2002 41,768 38,276 5,160 - 85,204
2003 44,419 33,599 4,207 50 82,276
2004 47,205 33,377 6,503 420 87,505
2005 38,034 38,305 6,453 418 83,210
2006 40,646 43,061 7,312 419 91,438
2007 45,332 38,773 7,684 470 92,260

Table II-8
Total Water Supply Utilization for Municipal, Agricultural and Other Uses

(Acre-Feet)

Percent Contribution of Water Supplies
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1. Reflects State Water Project through 2006; includes imported water from
State Water Project and Buena Vista WSD Agreement beginning in 2007.
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III. Water Supplies

Prior to 1980, local groundwater extracted from the Alluvium and the Saugus Formation was the
sole source of water supply in the Santa Clarita Valley.  Since 1980, local groundwater supplies
have been supplemented with imported SWP water supplies, augmented in 2007 by acquisition
of additional supplemental water from the Buena Vista Water Storage District.  Those water
supplies were also augmented by the initiation of deliveries from CLWA’s recycled water
program in 2003.  This section describes the groundwater resources of the Santa Clarita Valley,
SWP and other imported water supplies, and CLWA’s recycled water program.

3.1  Groundwater Basin Yield

The groundwater basin generally beneath the Santa Clarita Valley, identified in the State
Department of Water Resources’ Bulletin 118 as the Santa Clara River Valley Groundwater
Basin, East Subbasin (Basin No. 4-4.07), is comprised of two aquifer systems.  The Alluvium
generally underlies the Santa Clara River and its several tributaries, and the Saugus Formation
underlies practically the entire Upper Santa Clara River area.  The mapped extent of the Santa
Clara River Valley East Subbasin in DWR Bulletin 118 and its relationship to the extent of the
CLWA service area are illustrated in Figure III-1.  The subbasin boundary approximately
coincides with the outer extent of the Alluvium and Saugus Formation.

A 2001 Update Report on both the Alluvium and Saugus Formation Aquifers (Slade, 2002),
which updated analyses and interpretation of hydrogeologic conditions from earlier reports
(Slade, 1986 and 1988), included extensive detail on major aspects of the groundwater basin.
Notable parts of the Update Report relative to groundwater supply included findings that:

Analysis of historical groundwater levels and production indicates that there have been
no conditions that would be illustrative of groundwater overdraft.

Utilization of operational yield (as opposed to perennial yield) as a basis for managing
groundwater production would be more applicable in this basin to reflect fluctuating
utilization of groundwater in conjunction with imported SWP water.

Operational yield of the Alluvium would typically be 30,000 to 40,000 afy for wet and
normal rainfall years, with an expected reduction into the range of 30,000 to 35,000 afy
in dry years.
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Operational yield of the Saugus Formation would typically be in the range of 7,500 to
15,000 afy on a long-term basis, with possible short-term increases during dry periods
into a range of 15,000 to 25,000 afy, and to 35,000 afy if dry conditions continue.

Following on the 2001 Update Report, the groundwater component of overall water supply in the
Valley derives from a groundwater operating plan to meet water requirements (municipal,
agricultural, small domestic) while maintaining the basin in a sustainable condition (i.e., no long-
term depletion of groundwater or interrelated surface water).  This operating plan also addresses
groundwater contamination issues in the basin, all consistent with the adopted Groundwater
Management Plan.  The groundwater operating plan is based on the concept that pumping can
vary from year to year to generally rely on increased groundwater use in dry periods and
increased recharge during wet periods, and to collectively assure that the groundwater basin is
adequately replenished through various wet/dry cycles.

The groundwater operating plan, summarized in Table III-1, is as follows:

Alluvium – Pumping from the Alluvial Aquifer in a given year is related to local
hydrologic conditions in the eastern Santa Clara River watershed.  Pumping is expected
to typically range between 30,000 and 40,000 afy during normal and above-normal
rainfall years.  Due to hydrogeologic constraints in the eastern part of the basin, pumping
is expected to be typically reduced to between 30,000 and 35,000 afy during locally dry
years.

Saugus Formation – Pumping from the Saugus Formation in a given year is related to
the availability of other water supplies, particularly from the SWP.  During average-year
conditions within the SWP system, Saugus pumping is expected to typically range
between 7,500 and 15,000 afy.  Planned dry-year pumping from the Saugus Formation is
expected to range between 15,000 and 25,000 afy during a drought year and can increase
to between 21,000 and 25,000 afy if SWP deliveries are reduced for two consecutive
years, and between 21,000 and 35,000 afy if SWP deliveries are reduced for three
consecutive years.  Such high pumping is expected to typically be followed by periods of
reduced (average-year) pumping, at rates between 7,500 and 15,000 afy, to further
enhance the effectiveness of natural recharge processes that would recover water levels
and groundwater storage volumes after the higher pumping during dry years.
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Table III-1
Groundwater Operating Plan for the Santa Clarita Valley

Groundwater Production (af)
Aquifer

Normal Years Dry Year 1 Dry Year 2 Dry Year 3
Alluvium 30,000 to 40,000 30,000 to 35,000 30,000 to 35,000 30,000 to 35,000
Saugus 7,500 to 15,000 15,000 to 25,000 21,000 to 25,000 21,000 to 35,000
Total 37,500 to 55,000 45,000 to 60,000 51,000 to 60,000 51,000 to 70,000

In 2004, as part of analyzing the restoration of perchlorate-impacted groundwater supply in the
Valley, a numerical groundwater flow model was developed and calibrated for use in analyzing
the response of the groundwater basin to long-term operation at the operational yields noted
above, with focus on perchlorate extraction and the control of perchlorate migration in the basin.
That groundwater flow model was then utilized in 2005 to specifically analyze the sustainability
of groundwater supplies in both the Alluvium and the Saugus Formation through a long-term (78
year) hydrologic period that was selected to examine groundwater basin response to variations in
pumping in accordance with the operating plan.  Resultant projections of groundwater levels,
groundwater storage, and surface water flows showed the basin to respond in a long-term
sustainable manner, with no chronic depletion of groundwater levels, storage, or stream flows.
The analysis of groundwater sustainability was summarized in a Basin Yield Report (CH2M Hill
and LSCE, 2005), which included the following findings:

The groundwater basin has historically been, and continues to be, in good operating
condition and not in overdraft conditions, as indicated by historical data.

The groundwater plan is sustainable over varying hydrologic conditions, because it is
feasible to intermittently exceed a long-term average yield for one or more years without
creating long-term adverse impacts to the groundwater system and the Santa Clara River.

The groundwater operating plan for the Alluvium and the Saugus Formation can be used
for long-term water supply planning purposes.  In particular, although increased pumping
from the Saugus Formation during dry periods can be expected to cause short-term
declines in groundwater levels, it is not projected to cause permanent declines in
groundwater discharges or streamflow.  Saugus groundwater levels can be expected to
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recover to pre-drought conditions when pumping is reduced in subsequent wet to normal
years.

The strategy around which the groundwater operating plan was designed (maximizing the
use of Alluvial Aquifer and imported water during years of normal or above-normal
availability of these supplies, while limiting the use of the Saugus Formation during these
periods, then temporarily increasing Saugus pumping during years when SWP supplies
are significantly reduced because of drought conditions) is viable on a long-term basis.

The historical observations of basin conditions and the model simulations together
support the historical and ongoing confidence that groundwater can continue to be a
sustainable source of water supply under the groundwater operating plan.

3.2  Alluvium – General

The spatial extent of the aquifers used for groundwater supply in the Valley, the Alluvium and
the Saugus Formation, are illustrated in Figure III-1.  Geologic descriptions and hydrogeologic
details related to both aquifers are included in several technical reports including Slade (1986,
1988 & 2002), CH2M Hill (2005) and LSCE (2005), and in the 2005 Urban Water Management
Plan.

Consistent with the 2001 Update Report (Slade), the 2005 Basin Yield Report (CH2M Hill and
LSCE), and the 2005 UWMP, the management practice of the Purveyors continues to be to rely
on groundwater from the Alluvium for part of the overall municipal water supply, whereby total
pumping from the Alluvium (by municipal, agricultural, and small private pumpers) is in
accordance with the groundwater operating plan, 30,000 to 40,000 afy in wet and normal years,
with possible reduction to 30,000 to 35,000 afy in dry years.  Such operation will maximize use
of the Alluvium because of the aquifer’s ability to store and produce good quality water on a
sustainable basis, and because the Alluvium is capable of rapid recovery of groundwater storage
in wet periods.  As with many groundwater basins, it is possible to intermittently exceed a long-
term average yield for one or more years without long-term adverse effects.  Higher pumping for
short periods may temporarily lower groundwater storage and related water levels, as has been
the case in the Alluvium several times since the 1930's.  However, subsequent decreases in
pumping limit the amount of water level decline.  Normal to wet-period recharge results in a
rapid return of groundwater levels to historic highs.  Historical groundwater data collected from
the Alluvium over numerous hydrologic cycles continue to provide assurance that groundwater
elevations, if locally lowered during dry periods, recover in subsequent average or wet years.
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Such water level response to rainfall is a significant characteristic of permeable, porous, alluvial
aquifer systems that occur within large watersheds.  In light of these historical observations,
complemented by the long-term sustainability analysis using the numerical groundwater flow
model, there is ongoing confidence that groundwater will continue to be a sustainable source of
water supply at the rates of pumping described in the Basin Yield Report, now incorporated in
the 2005 UWMP.

Long-term adverse impacts to the Alluvium could occur if the amount of water extracted from
the aquifer were to exceed the amount of water that recharges the aquifer over an extended
period.  However, the quantity and quality of water in the Alluvium and all significant pumping
from the Alluvium are routinely monitored, and no long-term adverse impacts have ever been
evident.  Ultimately, the Purveyors have identified cooperative measures to be taken, if needed,
to ensure sustained use of the aquifer. Such measures include but are not limited to the
continuation of conjunctive use of imported SWP surface water with local groundwater, artificial
recharge of the aquifer with local runoff or other surface water supplies, financial incentives
discouraging extractions above a selected limit, expanded use of other water supplies such as
recycled water, and expanded implementation of demand-side management, including
conservation.

3.2.1 Alluvium – Historical and Current Conditions

Total pumping from the Alluvium in 2007 was about 38,800 af, a decrease of 4,300 af from the
preceding year.  Total Alluvium pumping was within the groundwater operating plan range.  Of
the total Alluvial pumping in 2007, about 25,650 af  (66 percent) was for municipal water
supply, and the balance, about 13,150 af (34 percent), was for agriculture and other smaller uses,
including individual domestic uses.  In a longer-term context, there has been a change in
municipal/agricultural pumping distribution since SWP deliveries began in 1980, toward a
slightly higher fraction for municipal water supply (from about 50 percent to more than 60
percent of Alluvial pumpage), which reflects the general land use changes in the area.
Ultimately, on a long-term average basis since the beginning of imported water deliveries from
the SWP, total Alluvial pumping has been almost 31,700 afy, which is at the lower end of the
range of operational yield of the Alluvium.  That average has been higher over the last decade,
about 38,900 afy, which remains within the range of operational yield of the Alluvium.  The
overall historic record of Alluvial pumping is illustrated in Figure III-2.

Groundwater levels in various parts of the basin have historically exhibited different responses to
both pumpage and climatic fluctuations.  During the last 20 to 30 years, depending on location,
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Alluvial groundwater levels have remained nearly constant (generally toward the western end of
the basin), or have fluctuated from near the ground surface when the basin is full, to as much as
100 feet lower during intermittent dry periods of reduced recharge (generally toward the eastern
end of the basin).  For illustration of the various groundwater level conditions in the basin, the
Alluvial wells have been grouped into areas with similar groundwater level patterns, as shown in
Figure III-3.  The groundwater level records have been organized into hydrograph form
(groundwater elevation vs. time) as illustrated in Figures III-4 and III-5.   Also shown on these
plots is an annual marker indicating whether the year had a below average amount of rainfall.
The wells shown on these plots are representative of the areas, showing the range of values
(highest to lowest elevation) through the area, and containing a sufficiently long-term record to
illustrate trends over time.

The ‘Mint Canyon’ area, located at the far eastern end of the groundwater basin, and the nearby
‘Above Saugus WRP’ and ‘Bouquet Canyon’ areas generally exhibit similar groundwater level
responses.  Those parts of the Alluvium have historically experienced a number of alternating
wet and dry hydrologic conditions (Figure III-4) during which groundwater level declines have
been followed by returns to high or mid-range historic levels.  As shown in Figure III-6, the
Purveyors decreased total Alluvial pumping from the ‘Mint Canyon’ area steadily from 2000
through 2003, and correspondingly increased pumping in the ‘Below Saugus WRP’, and ‘Below
Valencia WRP’ areas.  In spite of a continued period of below-average precipitation from 1999
to 2003, that progressive decrease in pumping resulted in a cessation of groundwater level
decline in the ‘Mint Canyon Area’.  Subsequent wet conditions in late 2004, continuing into
2005, resulted in full recovery of groundwater storage.  With such high groundwater levels,
pumping in the ‘Mint Canyon’ area was increased in 2005 and 2006, with no significant change
in groundwater levels in 2005 and a slight decrease in 2006.  Partly in response to decreased
pumping in that area in 2007, groundwater levels slowed their decrease, leveled off, or increased
in late 2007 and early 2008 with the onset of seasonal precipitation.

In the ‘Bouquet Canyon’ area, pumping has remained relatively constant for the last ten years,
and water levels have fluctuated with consecutive wet or dry years.  During and since the most
recent wet conditions of 2004 and 2005, water levels have been within historic mid-range levels.
This groundwater level response to wet/dry years and pumping is typical for these areas of the
basin.  When water levels are low, well yields and pumping capacities in these areas can be
impacted.  The affected Purveyors typically respond by increasing use of Saugus Formation and
imported (SWP) supplies, as shown in Table II-8.  The Purveyors also shift a fraction of the
Alluvial pumping that would normally be supplied by these eastern areas to areas further west,
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where well yields and pumping capacities remain fairly constant because of smaller groundwater
level fluctuations.

In the western parts and lower elevations of the Alluvium, groundwater levels respond to
pumping and precipitation in a similar manner, but to an attenuated or limited extent of those
situated in the eastern, higher elevations areas.  As shown in the western group of hydrographs in
Figure III-5, groundwater level fluctuations become more subtle moving westward and lower in
the Valley.  The ‘Below Saugus WRP’ area, along the Santa Clara River immediately
downstream of the Saugus Water Reclamation Plant, and the ‘San Francisquito Canyon’ area
generally exhibit similar groundwater level trends.  In this middle part of the basin, historical
groundwater levels were lower in the 1950's and 60's than current levels.  Groundwater levels in
this area notably recovered as pumping declined through the 1960's and 1970's.  They have
subsequently sustained generally high levels for much of the last 30 years, with three dry-period
exceptions: mid-1970's, late 1980's to early 1990's, and the late 1990’s to early 2000’s.
Recoveries to previous high groundwater levels followed both of the short dry-period declines in
the 1970's and 1990's.  More recently, groundwater levels recovered significantly in both areas,
to historic highs, following a wetter-than-average year in 2004 and significantly wet 2005.  Since
2005, pumping has remained relatively constant in the ‘Below Saugus WRP’ area, while ‘San
Francisquito Canyon’ area pumping has been double the amount of previous years. Coupled with
the dry 2006-2007 period, water levels had seen varying degrees of decline until they leveled off
with the onset of a ‘near-normal’ amount of seasonal precipitation in 2008.

The ‘Castaic Valley’ area is located along Castaic Creek below Castaic Lake.  Below that and
along the Santa Clara River, downstream of the Valencia Water Reclamation Plant, is the ‘Below
Valencia WRP’ area, where discharges of treated effluent from the Valencia WRP to the Santa
Clara River contribute to groundwater recharge.  In the ‘Castaic Valley’ area, groundwater levels
continue to remain fairly constant, with slight responses to climatic and other fluctuations, since
the 1950’s (Figure III-5).  Small changes in groundwater levels in 2007 were consistent with
other short-term historical fluctuations.  The long-term, generally constant trend remained
through 2007.  The ‘Below Valencia WRP’ area groundwater levels exhibit slight, if any,
response to climatic fluctuations, and have remained fairly constant since the 1950’s despite,
over the last 20 years, a notable increase in pumping that continued through 2007 in that area
(Figure III-5 and III-6).

In summary, depending on the period of available data, all the history of groundwater levels in
the Alluvium shows the same general picture: recent (last 30 years) groundwater levels have
exhibited historic highs; in some locations, there are intermittent dry-period declines (resulting
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from use of some groundwater from storage) followed by wet-period recoveries (and associated
refilling of storage space).  On a long-term basis, whether over the last 27 years since
importation of supplemental SWP water, or over the last 40 to 50 years (since the 1950's - 60's),
the Alluvium shows no signs of water level-related overdraft, i.e., no trend toward decreasing
water levels and storage.  Consequently, pumping from the Alluvium has been and continues to
be sustainable, well within the operational yield of that aquifer on a long-term average basis, and
also within the operating yield in almost every individual year.

3.3  Saugus Formation – General

Saugus wells operated by the Purveyors are located in the southern portion of the basin south of
the Santa Clara River (Figure III-7).  Consistent with the 2001 Update Report (Slade) and the
2005 Basin Yield Report (CH2M Hill and LSCE), the Purveyors utilize the Saugus in
accordance with the groundwater operating plan, in the range of 7,500 to 15,000 afy in
average/normal years, with planned dry-year pumping of 15,000 to 35,000 afy for one to three
consecutive dry years, when shortages to CLWA’s SWP water supplies could occur.  Such high
pumping would be followed by periods of lower pumping (7,500 to 15,000 afy in
average/normal years as noted above) in order to allow recharge to recover water levels and
storage in the Saugus.  Maintaining the substantial volume of water in the Saugus Formation is
an important strategy to help maintain water supplies in the Santa Clarita Valley during drought
periods.

3.3.1 Saugus Formation – Historical and Current Conditions

Total pumping from the Saugus in 2007 was about 7,700 af, or about 400 af more than in the
preceding year.  Of the total Saugus pumping in 2007, most (nearly 6,100 af) was for municipal
water supply, and the balance (1,600 af) was for agricultural and other irrigation uses.
Historically, groundwater pumping from the Saugus peaked in the early 1990’s and then steadily
declined through the remainder of that decade.  Since then, Saugus pumping had been in the
range of about 4,000 to 6,500 afy, with the increase to about 7,300 af in 2006.  On a long-term
average basis since the importation of SWP water, total pumping from the Saugus Formation has
ranged between a low of about 3,700 afy (in 1999) and a high of nearly 15,000 afy (in 1991);
average pumping from 1980 to present has been about 6,800 afy.  These pumping rates remain
well within, and generally at the lower end of the range of operational yield of the Saugus
Formation.  The overall historic record of Saugus pumping is illustrated in Figure III-8.
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Unlike the Alluvium, which has an abundance of wells with extensive water level records, the
water level data for the Saugus Formation are limited by both the distribution of the wells in that
Formation and the periods of water level records.  The wells that do have water level records
extending back to the mid-1960’s indicate that groundwater levels in the Saugus Formation were
highest in the mid-1980’s and are currently higher than they were in the mid-1960’s (Figure III-
9).  Based on these data, there is no evidence of any historic or recent trend toward permanent
water level or storage decline.

Consistent with the 2001 Update Report (Slade), the 2005 Basin Yield Report (CH2M Hill and
LSCE), and the 2005 UWMP, the Purveyors continue to maintain groundwater storage and
associated water levels in the Saugus Formation so that supply is available during drought
periods, when Alluvial pumping might be reduced and/or SWP supplies also decreased.  The
period of increased pumping during the early 1990’s is a good example of this management
strategy.  Most notably, in 1991, when SWP deliveries were substantially reduced, increased
pumping from the Saugus made up almost half of the decrease in SWP deliveries.  The increased
Saugus pumping over several consecutive dry years (1991-1994) resulted in short-term declining
groundwater levels, reflecting the use of water from storage.  However, groundwater levels
subsequently recovered when pumping declined, reflecting recovery of groundwater storage in
the Saugus Formation.

3.4  Imported Water

CLWA obtains water supplies from the State Water Project (SWP), which is owned and operated
by the California Department of Water Resources (DWR).  CLWA is one of 29 contractors
holding long-term SWP contracts with DWR.  SWP water originates as rainfall and snowmelt in
northern and central California.  Runoff is stored in Lake Oroville, which is the project’s largest
storage facility.  The water is then released from Lake Oroville down the Feather River to the
Sacramento River and through the Sacramento-San Joaquin Delta.  Water is diverted from the
Delta into the Clifton Court Forebay, and then pumped into the 444-mile long California
Aqueduct.  SWP water is temporarily stored in San Luis Reservoir, which is jointly operated by
DWR and the U.S. Bureau of Reclamation.  Prior to delivery to CLWA, SWP supplies are stored
in Castaic Lake, located at the end of the West Branch of the California Aqueduct.

CLWA’s service area covers approximately 195 square miles (124,800 acres), including the City
of Santa Clarita and surrounding unincorporated communities.  CLWA obtains SWP water from
a SWP terminal reservoir, Castaic Lake.  The water is treated, filtered and disinfected at
CLWA’s Earl Schmidt Filtration Plant and Rio Vista Water Treatment Plant, which have a
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combined treatment capacity of 86 million gallons per day.  Treated water is delivered from the
treatment plants by gravity flow to each of the four Purveyors through a distribution network of
pipelines and turnouts.  At present, CLWA delivers water to the four Purveyors through 25
potable turnouts as schematically illustrated in Figure III-10.

In 2007, CLWA fulfilled the following major accomplishments in order to enhance, preserve,
and strengthen the quality and reliability of existing and future supplies:

continued participation in a long-term water banking program with Rosedale-Rio Bravo
Water Storage District and delivered 8,200 af of water into storage, as recommended in
the UWMP,
continued implementation of the AB 3030 Groundwater Management Plan,
continued implementation of the water conservation Best Management Practices,
completed design and commenced construction of treatment and distribution facilities for
restoration of groundwater supply wells impacted by perchlorate contamination,
continued cooperative effort with the U.S. Army Corps of Engineers for characterization
studies of the former Whittaker-Bermite site and in a task force effort with the City of
Santa Clarita, local legislators, and state agencies to effect the cleanup and remediation of
all aspects of the former Whittaker-Bermite site, including perchlorate contamination of
local groundwater,
completed design and construction of the temporary Honby Pipeline and continued
design of the Honby Pipeline Phase II,
completed construction of the Sand Canyon Reservoir and placed the Sand Canyon
Pipeline, Pump Station and Reservoir in service,
continued recycled water service, and
certified an Environmental Impact Report for the Recycled Water Master Plan.

3.4.1 State Water Project Table A Supplies

Each SWP contractor has a specified water supply amount shown in Table A of its contract that
currently totals approximately 4.1 million af.  The term of the CLWA contract is through 2038
and is renewable after that year.  Although the SWP has not been fully completed, the SWP can
deliver all of the 4.1 million af of Table A Amounts during certain wet years.
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CLWA has a contractual Table A Amount of 95,200 af per year of water from SWP.1  On
November 29, 2006, the initial allocation for 2007 was announced as 60 percent and it remained
unchanged for the year.  CLWA’s final allocation of Table A Amount for 2007 was 60 percent,
or 57,120 af.

In addition to its Table A Amount, CLWA has access to 4,684 af of “flexible storage” in Castaic
Lake.  In 2005, CLWA also negotiated an agreement with the Ventura County SWP contractors
to allow CLWA to utilize their flexible storage account of 1,376 af.  In combination, this
provides total flexible storage of 6,060 af, which is maintained in Castaic Lake for use in a future
dry period or an emergency.  This amount was available in 2007, but was not utilized due to
other available supplies.

As delineated in Table III-2, with the 60 percent Table A allocation and other supplies, including
4,216 af of carryover from 2006, CLWA had total available supply of 72,336 af in 2007.  CLWA
deliveries were 45,332 af to the Purveyors, 6,071 af to Devil’s Den Ranch and 8,200 af to
Rosedale-Rio Bravo Water banking, leaving about 12,146 af of Table A Amount available for
carryover to 2008.

In 2005, CLWA completed an agreement to participate in a long-term water banking program
with Rosedale-Rio Bravo Water Storage District in Kern County.  CLWA delivered 20,000 af of
its Table A water into storage in  both 2005 and 2006.  CLWA delivered another 8,200 af into
that storage account in 2007.  This long-term program will allow the storage of 100,000 af at any
one time, and will provide significant dry year reliability for the Santa Clarita Valley.

1
Of CLWA’s 95,200 af annual Table A Amount, 41,000 afy was permanently transferred to CLWA in 1999 by Wheeler Ridge-Maricopa Water

Storage District, a member unit of the Kern County Water Agency. CLWA’s EIR prepared in connection with the 41,000 afy water transfer was
challenged in Friends of the Santa Clara River v. Castaic Lake Water Agency (Los Angeles County Superior Court) (“Friends”). On appeal, the
Court of Appeal held that since the 41,000 afy EIR tiered off the Monterey Agreement EIR that was later decertified, CLWA would also have to
decertify its EIR as well and prepare a revised EIR. CLWA was not prevented from using any water that is part of the 41,000 afy transfer. Under
the jurisdiction of the Los Angeles County Superior Court, CLWA prepared and circulated a revised Draft EIR for the transfer. CLWA approved
the revised EIR in late 2004 (“2004 EIR”) and lodged the EIR with the Los Angeles Superior Court. Thereafter, the case was dismissed with
prejudice (i.e., permanently).

In January 2005, two new challenges to CLWA’s 2004 EIR were filed in the Ventura County Superior Court by the Planning and Conservation
League (“PCL”) and by the California Water Impact Network (“CWIN”); these cases were consolidated and transferred to Los Angeles County
Superior Court, Planning and Conservation League v. Castaic Lake Water Agency (Los Angeles County Superior Court,) (“PCL Action”). In
May 2007, a final Statement of Decision was filed by the trial court in the PCL Action. It included a determination that the transfer is valid and
cannot be terminated or unwound. The trial court did find one defect in the 2004 EIR, requiring Judgment to be entered against CLWA. The
defect, however, did not relate to the environmental conclusions reached in the 2004 EIR. CLWA has been ordered to set aside its certification of
the 2004 EIR, correct the defect and report back to the Court. The Writ issued by the Court as part of the Judgment specifically states that the
Judgment does not call for CLWA to set aside the transfer. In July 2007, Petitioners filed a Partial Notice of Appeal and CLWA subsequently
filed a Notice of Cross Appeal. The matter is currently pending before the Second District Court of Appeal, Division Four.  It is expected that all
briefs will be filed, and the matter argued and submitted to the Court of Appeal for a decision by the end of 2008.
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3.4.2 Other Imported Water Supplies

In early 2007, CLWA finalized a Water Acquisition Agreement with the Buena Vista Water
Storage District (Buena Vista) and the Rosedale-Rio Bravo Water Storage District (Rosedale-Rio
Bravo) in Kern County.  Under this Program, Buena Vista’s high flow Kern River entitlements
(and other acquired waters that may become available) are captured and recharged within
Rosedale-Rio Bravo’s service area on an ongoing basis.2  CLWA will receive 11,000 af of these
supplies annually through either exchange of Buena Vista’s and Rosedale-Rio Bravo’s SWP
supplies or through direct delivery of water to the California Aqueduct via the Cross Valley
Canal.

3.4.3 Imported Water Supply Reliability

The Department of Water Resources issued its Draft State Water Project Delivery Reliability
Report 2007.  This report is intended to assist SWP contractors in assessing the adequacy of the
SWP component of their overall supplies.  The report is updated with new information and
calculations of delivery reliability every two years.  The Draft addresses the effect of interim
remedies ordered by a federal court to protect the endangered Delta smelt under the federal
Endangered Species Act and potential climate change.  The injunction will be in force until a
new Biological Opinion (BO) is in place.  DWR would then be required to obtain a take permit
that would incorporate mitigation requirements; however, impacts on water supply reliability are
not expected to be greater than those incorporated in the injunction.  The Reliability Report,
factoring in these items, reduced the long-term reliability from 77 percent to 66-69 percent
during normal year hydrology.  CLWA staff reassessed the impact of the Reliability Report on
the CLWA reliability analysis contained in the Agency’s 2005 UWMP.  It concluded that current
and anticipated supplies are available to meet anticipated water supply needs.  Once a BO is
completed, CLWA will confirm with DWR that the current reliability assessment is applicable.

Groundwater banking and conjunctive use offer significant opportunities to improve water
supply reliability for CLWA.  Groundwater banking is the process of storing available supplies
of water in groundwater basins during wet years or when supplemental water is otherwise
available.  During dry periods, or when imported water supply availability is reduced, banked

2 A CEQA action was filed by California Water Impact Network (CWIN) in November 2006 challenging the adequacy of CLWA’s EIR on the
acquisition of 11,000 af from the Buena Vista Water Storage District and Rosedale-Rio Bravo Water Storage District.  In November 2007, a Los
Angeles Superior Court ruled in favor of CLWA on all points.  In January 2008, CWIN filed a notice of appeal and at present the matter is
pending.
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water can be recovered from groundwater storage to replace, or firm up, the imported water
supply deliveries.

As described herein, CLWA has entered into two groundwater banking programs and now has,
in aggregate, over 115,000 acre-feet of recoverable water in banked groundwater storage outside
the local groundwater basin.  The first component of overall groundwater banking is the result of
two 10-year agreements between CLWA and  Semitropic Water Storage District whereby, in dry
years, CLWA can withdraw up to 50,870 af of 2002 and 2003 SWP Table A water that it stored
in Semitropic to meet Valley demands when needed.  More recently, after banking 8,200 acre-
feet of its SWP Table A water in 2007 in the long-term Rosedale-Rio Bravo Water Banking and
Exchange Program in Kern County, CLWA now has a recoverable total of 64,900 acre-feet in
that groundwater storage bank (i.e., 75,200 af less contractual losses)

Conjunctive use is the purposeful integrated use of surface water and groundwater supplies to
maximize water supply from the two sources.  CLWA and the Purveyors have been
conjunctively utilizing local groundwater and imported (SWP) surface water since the initial
importation of SWP water in 1980.  The groundwater banking programs described above allow
CLWA to firm up the imported water component of conjunctive use in the Valley by storing
surplus SWP and other water, in wet years, in groundwater basins outside the Valley, thus
allowing recovery and importation of that water as needed  in dry years to maintain a greater
overall amount of imported surface water to be used conjunctively with local groundwater,
further supporting the sustainable use of local groundwater at the rates in the groundwater
operating plan.

3.5 Water Quality – General

Water delivered by the Purveyors consistently meets drinking water standards set by the
Environmental Protection Agency (EPA) and the California Department of Public Health (DPH).
An annual Consumer Confidence Report is provided to all Santa Clarita Valley residents who
receive water from one of the four water retailers.  There is detailed information in that report
about the results of quality testing of the groundwater and treated SWP water supplied to the
residents of the Santa Clarita Valley during 2007.  Several constituents of particular local interest
are discussed in more detail below.

Total Trihalomethanes
In 2002, the United States Environmental Protection Agency implemented the new Disinfectants
and Disinfection Byproducts Rule.  In part, this rule establishes a new MCL of 80 g/l (based on
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an annual running average) for Total Trihalomethanes (TTHM).  TTHMs are byproducts created
when chlorine is used as a means for disinfection.  CLWA and the Purveyors implemented an
alternative method of disinfection, chloramination, in 2005 to maintain compliance with the new
rule and future regulations relating to disinfection byproducts.  TTHM concentrations have
remained significantly below the MCL since implementation of alternative disinfection.

Perchlorate
Perchlorate has been a water quality concern in the Valley since 1997 when it was originally
detected in four Saugus wells operated by the Purveyors in the eastern part of the Saugus
Formation, near the former Whittaker-Bermite facility. In late 2002, perchlorate was detected in
a fifth municipal well, in this case an Alluvial well (SCWD’s Stadium Well) also located near
the former Whittaker-Bermite site.  In early 2005, perchlorate was detected in a second Alluvial
well (VWC’s Well Q2) near the former Whittaker-Bermite site.  In 2006, a very low
concentration of perchlorate was detected in another Saugus well (NCWD’s Well NC-13), near
one of the originally impacted wells.  However, that detection has been interpreted to not be an
indication of continued perchlorate migration in a westerly direction.  Subsequent monitoring
well installation has been completed and a focused study of the Saugus Formation near this latest
detection has been commenced.  Results of this study and any subsequent recommended actions
will be incorporated into the overall groundwater remediation and removal actions submitted by
Whittaker-Bermite and reviewed by the State Department of Toxic Substances Control (DTSC)
as discussed below.

Wells with perchlorate concentrations exceeding the then-applicable Action Level (18 g/l) or,
more recently, the then-applicable Notification Level (6 g/l)3 were removed from active water
supply service.  One of the Alluvial wells was returned to active water supply service, with
treatment, in late 2005 as discussed below; the other impacted wells remain out of service.  The
2005 UWMP specifically addressed the adequacy of groundwater supply in light of the
inactivation of the impacted Alluvial and Saugus wells; and it addressed the plan and schedule
for restoration of perchlorate-impacted wells, including the protection of existing non-impacted
wells.  As summarized in the 2005 UWMP, the inactivation of the impacted wells does not
constrain the ability to meet the groundwater component of water supply in the Valley.

In 2000, CLWA and the impacted Purveyors had filed a lawsuit against Whittaker Corporation
(the former owner of the contaminated property) and Santa Clarita LLC and Remediation
Financial, Inc. (the owners of record at that time).  The lawsuit sought to have defendants pay all
necessary costs of response, removal of the contaminant, remedial actions, and any liabilities or

3 The Maximum Contaminant Level (MCL) for perchlorate was set at 6 g/l by the State Department of Public Health in October 2007.
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damages associated with the contamination.  An Interim Settlement and Funding Agreement was
reached in 2003.  Although that Agreement expired in January 2005, the parties, under DTSC
oversight, jointly developed a plan to “pump and treat” contaminated water from two of the
Purveyors’ impacted wells to stop migration of the contaminant plume and to restore the
municipal groundwater supply that has been impacted by perchlorate.  The parties also continued
negotiations intended to achieve a long term settlement to the litigation through 2006, and a final
settlement was completed and executed in April 2007.

In 2007, the impacted Purveyors (SCWD, NCWD, and VWC) and CLWA continued working
toward implementation of a jointly developed plan that will combine pumping from two of the
impacted wells and a water treatment process to restore the impacted pumping capacity and
control the migration of contamination in the aquifer.  The development and implementation of a
cleanup plan for the Whittaker-Bermite site and the impacted groundwater is being coordinated
among CLWA, the impacted Purveyors, the State DTSC, and U.S. Army Corps of Engineers.
DTSC is the lead agency responsible for regulatory oversight of the Whittaker-Bermite site.

In February 2003, DTSC and the impacted Purveyors entered into a voluntary cleanup agreement
entitled Environmental Oversight Agreement.  Under the Agreement, DTSC is providing review
and oversight of the response activities being undertaken by the Purveyors related to the
detection of perchlorate in the impacted wells.  Under the Agreement’s Scope of Work, the
impacted Purveyors have prepared a Work Plan for sampling the production wells, prepared a
report on the results and findings of the production well sampling, prepared a draft Human
Health Risk Assessment, prepared a draft Remedial Action Workplan, completed the evaluation
of treatment technologies, and completed an analysis to show the integrated effectiveness of a
project to restore impacted pumping capacity, extract perchlorate for treatment, and control the
migration of perchlorate in the Saugus Formation.  Environmental review of that project was
completed in 2005 with adoption of a mitigated Negative Declaration.  The Final Interim
Remedial Action Plan for containment and extraction of perchlorate was completed and
approved by DTSC in January 2006.  Design of the treatment facilities and related pipelines is
complete.  Construction of those facilities and pipelines to implement the pump and treat
program and to also restore inactivated well capacity began in November 2007 and is scheduled
to be completed, followed by operational startup, by the end of 2008.

On the Whittaker-Bermite site, soil remediation activities in operating unit subareas started in
2005.  Groundwater pump and treat operations in the Northern Alluvium, which also started in
2005, continued through 2007.  Expanded pumping, intended to effect perchlorate containment
as well as treat ‘hot spots’ in the Northern Alluvium, became operational in October 2007.  Also,
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on the Whittaker-Bermite site, remediation work in the Saugus Formation has been initiated and
expected to be underway in 2008.  Additional objectives of this project include the reduction of
further transport of contaminants to regional groundwater and reduction of the size of the
contaminant mass in deep/perched zones.

As noted above, perchlorate was detected in a second Alluvial well, VWC’s Well Q2, in early
2005.  In response, Valencia removed the well from active service, and commissioned the
preparation of an analysis and report assessing the impact of, and response to, the perchlorate
contamination of that well.  Valencia’s response for Well Q2 was to obtain permitting for
installation of wellhead treatment, followed by installation of treatment facilities and returning
the well to water supply service in October 2005.  After nearly two years of operation with
wellhead treatment, including regular monitoring specified by the State Department of Public
Health (DPH), all of which resulted in no detection of perchlorate in Well Q2, Valencia
requested that DPH allow treatment to be discontinued.  DPH approved that request in August
2007, and treatment was subsequently discontinued.  DPH-specified monthly monitoring for
perchlorate continues at Well Q2; there has been no detection of perchlorate since
discontinuation of wellhead treatment.

3.5.1 Groundwater Quality – Alluvium

Groundwater quality is, of course, a key factor in assessing the Alluvial aquifer as a municipal
and agricultural water supply.  Groundwater quality details and long-term conditions, examined
by integration of individual records from several wells completed in the same aquifer materials
and in close proximity to each other, have been discussed in previous annual Water Reports and
in the 2005 UWMP.  There were no changes in groundwater quality in 2007 that would change
any of the fluctuations, trends, or other groundwater quality conditions as illustrated in Figures
III-11 and III-12.  In summary, those conditions include: no long-term overall trend and, most
notably, no long-term decline in Alluvial groundwater quality; a general groundwater quality
“gradient” from east to west, with lowest dissolved mineral content to the east, increasing in a
westerly direction; and periodic fluctuations in some parts of the basin, where groundwater
quality has inversely varied with precipitation and stream flow.  Those variations are typically
characterized by increased mineral concentrations through dry, lower stream flow, and lower
recharge conditions, followed by lower mineral concentrations through wetter, higher stream
flow, higher recharge conditions.
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The presence of long-term consistent water quality patterns, although intermittently affected by
wet and dry cycles, supports the conclusion that the Alluvial aquifer remains a viable ongoing
water supply source in terms of groundwater quality.

3.5.2 Groundwater Quality – Saugus Formation

As discussed above for the Alluvium, groundwater quality is a key factor in also assessing the
Saugus Formation as a municipal and agricultural water supply.  As with groundwater level data,
long-term Saugus groundwater quality data are not sufficiently extensive to permit any sort of
basin-wide analysis or assessment of pumping-related impacts on quality. However, integration
of individual records from several wells has been used to examine general water quality trends.
Based on those records, water quality in the Saugus Formation has not historically exhibited the
precipitation-related fluctuations seen in the Alluvium.  Based on available data over the last 50
years, groundwater quality in the Saugus has exhibited a slight overall increase in dissolved
mineral content as illustrated in Figure III-13.  More recently, several wells within the Saugus
Formation have exhibited an additional increase in dissolved mineral content, similar to short-
term changes in the Alluvium, possibly as a result of recharge to the Saugus Formation from the
Alluvium.  Dissolved mineral concentrations in the Saugus Formation remain below the
Secondary (aesthetic) Upper Maximum Contaminant Level.  Groundwater quality within the
Saugus will continue to be monitored to ensure that degradation to the long-term viability of the
Saugus as an agricultural or municipal water supply does not occur.

3.5.3 Imported Water Quality

CLWA operates two water treatment plants, the Earl Schmidt Filtration Plant located near
Castaic Lake and the Rio Vista Water Treatment Plant located in Saugus.  CLWA produces
water that meets drinking water standards set by the U.S. EPA and DPH.  SWP water has
different aesthetic characteristics than groundwater with lower dissolved mineral concentrations
(total dissolved solids) of approximately 280 to 314 mg/l, and lower hardness (as calcium
carbonate) of 130 to 170 mg/l.

3.6  Recycled Water

Recycled water is available from two existing water reclamation plants operated by the
Sanitation Districts of Los Angeles County.  In 1993, CLWA prepared a draft Reclaimed Water
System Master Plan that outlined a multi-phase program to deliver recycled water in the Valley.
CLWA previously completed environmental review on the construction of Phase I of the project,
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which will deliver 1,700 afy of water.  Deliveries of recycled water began in 2003 for irrigation
water supply at a golf course and in roadway median strips.  In 2007, recycled water deliveries
were 470 af.

Surveys conducted by CLWA indicate an interest for recycled water by existing water users as
well as future development when it becomes available.  In 2002, CLWA produced an updated
Draft Recycled Water Master Plan.  Overall, the program is expected to ultimately recycle up to
17,400 af of treated (tertiary) wastewater suitable for reuse on golf courses, landscaping and
other non-potable uses, as set forth in the UWMP.

In 2007, CLWA completed California Environmental Quality Act (CEQA) analysis of the
Recycled Water Master Plan (2002).  This analysis consisted of a Program Environmental
Impact Report (PEIR) covering the various options for a recycled water system as outlined in the
Master Plan.  The PEIR was certified by the CLWA Board in March 2007.

3.7  Santa Clara River

The Memorandum of Understanding (MOU) between the Santa Clarita Valley Purveyors and the
United Water Conservation District, which manages surface and groundwater resources in seven
groundwater basins in the Lower Santa Clara River Valley Area, was a significant
accomplishment when it was prepared and executed in 2001.  The MOU initiated a collaborative
and integrated approach to data collection; database management; groundwater flow modeling;
assessment of groundwater basin conditions, including determination of basin yield amounts; and
preparation and presentation of reports, including continued annual reports such as this one for
current planning and consideration of development proposals, and also including more
technically detailed reports on geologic and hydrologic aspects of the overall stream-aquifer
system.  Meetings of the MOU participants have continued, and integration of the Upper (Santa
Clarita Valley) and Lower (United WCD) Santa Clara River databases has been accomplished.
As discussed above, a numerical groundwater flow model of the entire Santa Clarita groundwater
basin was developed and calibrated in 2002-2004.  Subsequent to its initial use in 2004 for
assessing the effectiveness of various operating scenarios to restore pumping capacity impacted
by perchlorate contamination (by pumping and treating groundwater for water supply while
simultaneously controlling the migration of contaminated groundwater), the model was used in
2005 for evaluation of basin yield under varying management actions and hydrologic conditions.
The results completed the determination of sustainable operating yield values for both the
Alluvium and the Saugus Formation, which are now incorporated in the 2005 UWMP.
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On occasion, issues have been raised about whether use and management of groundwater in the
Santa Clarita Valley have adversely impacted surface water flows into Ventura County.  Part of
the groundwater modeling work has addressed the surface water flow question as well as
groundwater levels and storage.  While the sustainability of groundwater has logically derived
primarily from projected long-term stability of groundwater levels and storage, it has also
derived in part from modeled simulations of surface water flows and the lack of stream flow
depletion by groundwater pumping.  In addition, the long-term history of groundwater levels in
the western and central part of the basin, as illustrated in Figures III-4 and III-5, supports the
modeled analysis and suggests that groundwater has not been lowered in such a way as to induce
infiltration from the river and thus impact surface water flows.  Finally, long-term stream flow
data gauged near the County line show notably higher flows from the Santa Clarita Valley into
the uppermost downstream basin, the Piru Basin, over the last 30 to 35 years, as illustrated in
Figure III-14.



Table III-2
2007 CLWA Imported Water Supply and Disposition

(acre-feet)

Supply
Net 2006 Carryover to 2007 1 4,216
Buena Vista/Rosedale Rio-Bravo 11,000
2007 Final SWP Allocation 2 57,120

Total 2007 Imported Water Supply 72,336

Disposition
Purveyor Deliveries (Total) 45,332

CLWA SCWD 20,669
Valencia Water Company 16,779
Newhall County Water District 6,478
Los Angeles County WWD 36 1,406

CLWA/DWR/Purveyor Metering3 587
Rosedale – Rio Bravo Water Banking and
Exchange Program 8,200

Devil’s Den from Table A 4,424
Devil’s Den from 2006 Carryover to 2007 1,647
2007 Table A Carryover to 20084 12,146
Total 2007 Imported Water Disposition 72,336

1. Amount used by CLWA, based on final DWR delivery accounting;
total 2006 carryover was 38,484 af.

2. Final 2007 allocation was 60% of contractual Table A amount of 95,200
        acre-feet, which did not change from the intial allocation:

  Initial allocation, November 29, 2006 60%

3. Reflects meter reading differences.

4. Total 2007 Table A carryover to 2008.





Figure III-1
Alluvium and Saugus Formation

Santa Clara River Valley, East Groundwater Subbasin
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Figure III-3
Alluvial Well Locations By Area

Santa Clara River Valley, East Groundwater Subbasin
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Figure III-4
Groundwater Elevations in

Eastern Santa Clarita Valley Alluvial Wells
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Figure III-5
Groundwater Elevations in

Western Santa Clarita Valley Alluvial Wells
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Figure III-6
Annual Groundwater Production from Alluvium by Area (Acre-feet)

Santa Clara River Valley, East Groundwater Subbasin
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Figure III-7
Saugus Well Locations

Santa Clara River Valley, East Groundwater Subbasin
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Treated Water Distribution System

Castaic Lake Water Agency
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Figure III-11
Groundwater Quality in

Eastern Santa Clarita Valley Alluvial Wells
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Groundwater Quality in

Western Santa Clarita Valley Alluvial Wells
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IV. Summary of 2007 Water Supply and 2008 Outlook

As discussed above, total water demands in the Santa Clarita Valley were 92,300 af in 2007.
This represented an increase of about one percent from total demand in 2006.  Of the total
demand in 2007, about 77,500 af were for municipal water supply, and the balance (14,800 af)
was for agricultural and other uses, including individual domestic uses.  As also discussed
herein, the total demand in 2007 was met by a combination of local groundwater, SWP and other
imported water, and by a small amount of recycled water.

The water demand in 2007 was the same as the average projection in the UWMP, but lower than
the short-term projected demand that was estimated in the 2006 Water Report.  For illustration,
historical water use from 1980 through 2007 is plotted in Figure IV-1; also shown with that
historical record are the projected total water demands in the UWMP through 2030.  As
discussed in the 2005 UWMP, year-to-year fluctuations in historical water demand have ranged
from about ten percent below to about nine percent above the average or “normal” projection
that would describe the long-term historical trend in the Valley’s total water demand.  The
primary factor causing the year-to-year fluctuations is weather.  In the short term, wetter years
have typically resulted in decreased water demand, and drier years have typically resulted in
higher water demand.  Extended drier periods, however, have resulted in decreases in demand
due to conservation and water shortage awareness.  The decline in water demand toward the end
of the 1987-92 drought is a good example of such reduced demand.  A good recent example of
wet-year effects on water demand was 2005, where extremely wet conditions resulted in total
water requirements about six percent below the average projection in the UWMP.

The average water demand projection in the 2005 UWMP for 2008 is 95,800 acre-feet for all
water uses in the Valley.  In light of approximately normal hydrologic conditions of early 2008,
and in light of the lack of precipitation-related effects on water demand over the last two years,
water demand in 2008 is expected to be as projected in the 2005 UWMP.

It is expected that both municipal and agricultural water demands in 2008 will be met with a
generally similar mix of water supplies as in previous years, notably local groundwater and
imported SWP water, complemented by recycled water that will continue to supply a small
fraction of total water demand.
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As of February 22, 2008, the allocation of water from the SWP in 2008 is 35 percent of CLWA’s
Table A Amount, or 33,320 af.  Combined with local groundwater from the two aquifer systems
(42,500 af), total Flexible Storage Account water (6,060 af), net carryover SWP water from 2007
(12,146 af), annual acquisition from Buena Vista Water District (11,000 af), and recycled water
(500 af), the total available water supplies for 2008 are nearly 106,000 af. Consequently, CLWA
and the Purveyors anticipate having more than adequate supplies to meet all water demands in
2008.  Projected 2008 water supplies and demand are summarized in Table IV-1.

In August 2007, a federal court ruled that certain operational changes were required of the SWP
in order to protect the endangered Delta smelt.  Thereafter, DWR prepared an update to its 2005
Reliability Report, which is issued biennially to indicate how much SWP water is available
during varying hydrologic scenarios (i.e., normal and dry years).  The Draft SWP Delivery
Reliability Report 2007, issued in December 2007 by DWR, reduces the long term reliability of
SWP supply from 77 percent to 66-69 percent.  The discussion of SWP supply should be
tempered, though, by noting that while the Draft SWP Reliability Report represents a reasonable
scenario with respect to long term reliability, recent reductions in supply close the gap between
the available supply and demand in the future, thereby making the CLWA service area more
subject to shortages in certain dry years.  Accordingly, the reduction in SWP supply reinforces
the need to continue diligent efforts to conserve potable water and increase the use of recycled
water, both to meet the goals in the 2005 UWMP and to maximize utilization of potable water
supplies.

As discussed in Chapter V, CLWA and the retail water purveyors are working with Los Angeles
County and the City of Santa Clarita in preparing a water conservation ordinance and the
enforcement mechanisms to aggressively implement water conservation in the CLWA service
area.  In terms of short-term water supply availability, CLWA has determined that, while current
operational changes of the SWP are in effect, there are sufficient supplemental water supplies,
including SWP water, to augment local groundwater and other water supplies such that overall
water supplies will be sufficient to meet projected 2008 water requirements as reflected herein.

In addition to the regular water supplies described above to meet projected demand in 2007, a
total of nearly 51,000 af of recoverable water has been stored in the Semitropic Groundwater
Storage Bank in Kern County.  Nearly 64,900 af of recoverable water have also been stored in
the long-term Rosedale-Rio Bravo Water Banking and Exchange Program, also in Kern County.
Total recoverable water in Kern County storage banks is now more than 115,000 af.  That
component of overall water supply is separately reflected in Table IV-1 because it is intended for
future dry-year supply and will not be used for 2008 water supply.
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CLWA has implemented a number of projects that are part of an overall program to provide
facilities needed to firm up imported water supplies during times of drought.  These involve
water conservation, surface and groundwater storage, water transfers and exchanges, water
recycling, additional short-term pumping from the Saugus Formation, and increasing CLWA’s
imported supply.  This overall strategy is designed to meet increasing water demands while
assuring a reasonable degree of supply reliability.

Part of the overall water supply strategy is to provide a blend of groundwater and imported water
to area residents to ensure consistent quality and reliability of service.  The actual blend of
imported water and groundwater in any given year and location in the Valley is an operational
decision and varies over time due to source availability and operational capacity of Purveyor and
CLWA facilities.  The goal is to conjunctively use the available water resources so that the
overall reliability of water supply is maximized.

For long-term planning purposes, water supplies and facilities are added on an incremental basis
and ahead of need.  It would be economically unsound to immediately, or in the short term,
acquire all the facilities and water supplies needed for the next twenty to thirty years.  This
would unfairly burden existing customers with costs that should be borne by future customers.
There are many ongoing efforts to produce an adequate and reliable supply of good quality water
for Valley residents.  Water consumers expect that their needs will continue to be met with a
high degree of reliability and quality of service.  To that end, CLWA’s and the Purveyors’ stated
reliability goal is to deliver a reliable and high quality water supply for their customers, even
during dry periods.  Based on conservative water supply and demand assumptions contained in
the 2005 UWMP for the next 25 years, in combination with conservation of non-essential
demand during certain dry years, CLWA and the Purveyors believe implementing their water
plan will successfully achieve this goal.



Table IV-1
2008 Water Supply and Demand

(acre-feet)

Projected 2008 Demand 1 95,800

Available 2008 Water Supplies
Local Groundwater 42,500

Alluvium 2 35,000
Saugus Formation 3 7,500

Imported Water 62,526
Table A Amount 4 33,320
Net Carryover from 2007 5 12,146
Buena Vista/Rosedale-Rio Bravo6 11,000
Flexible Storage Account (CLWA) 7 4,684
Flexible Storage Account (Ventura County) 7 1,376

Recycled Water     500

Total Available 2008 Supplies 105,526

Additional Dry Year Supplies 8

Semitropic Groundwater Storage Bank 50,870
2002 Account9 21,600
2003 Account9 29,270

Rosedale-Rio Bravo Water Banking and Exchange Program 64,898
2005 and 2006 Buena Vista/Rosedale-Rio Bravo
Water Acquisition Agreement10 22,000

2005 Banking of Table A11 17,800
2006 Banking of Table A11 17,800
2007 Rosedale Rio-Bravo Banking11 7,298

Total Additional Dry Year Supplies 115,768

1. Interpolated from 2005 and 2010 projections in 2005 UWMP.

2. The Alluvium represents 30,000 – 40,000 afy of available supply under wet-normal conditions, and 30,000
– 35,000 afy under dry conditions.  Available supply in 2008 is shown to be mid-range for average/wet
conditions, or upper end of range for dry conditions.

3. The Saugus Formation represents 7,500 – 15,000 afy of available water supply under non-drought
conditions, and up to 35,000 afy under increasingly dry conditions.  Available supply in 2008 is shown to be
limited to average/wet conditions; no short-term increase in Saugus Formation pumping is required or
shown for 2008 water supply.

4. CLWA’s SWP Table A amount is 95,200 af.  The 2008 allocation, as of February 22, 2008, is 35 percent
(33,320 af).

5. Amount used by CLWA in 2007; total carryover was 38,484 af.

6. 2007 annual supply from Buena Vista / Rosedale-Rio Bravo Water Acquisition Agreement.



7. CLWA can directly utilize up to 4,684 af of storage capacity in Castaic Lake.  By agreement in 2005,
CLWA can also utilize 1,376 af of Ventura County SWP contractors’ flexible storage capacity in Castaic
Lake.

8. Does not include other reliability measures available to CLWA and the retail water Purveyors.  These
measures include short-term exchanges, participation in DWR’s dry-year water purchase programs, local
dry-year supply programs and other future groundwater storage programs.

9. Net recoverable water after banking 24,000 af and 32,522 af in 2002 and 2003, respectively.

10. Water stored in Rosedale-Rio Bravo Water Banking and Exchange Program pursuant to the Buena
Vista/Rosedale-Rio Bravo Water Acquisition Agreement.

11. Net recoverable water after banking 20,000 af in 2005 and 2006, and banking 8,200 af in 2007.
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V. Water Conservation

The California Urban Water Conservation Council (CUWCC) was formed in 1991 through the
Memorandum of Understanding (MOU) Regarding Urban Water Conservation in California.
The urban water conservation Best Management Practices (BMPs) included in the MOU are
intended to reduce California’s long-term urban water demands.  While the BMPs are currently
implemented by the MOU signatories on a voluntary basis, they are specified as part of the
Demand Management Measures section of the Urban Water Management Planning Act.

Water conservation can achieve a number of goals, such as:

Meeting legal mandates
Reducing average annual potable water demands
Reducing sewer flows
Reducing demands during peak seasons
Meeting drought restrictions

CLWA signed the urban MOU in 2001 on behalf of its wholesale service area, and pledged to
implement several BMPs at a wholesale support level (listed below).  NCWD signed the MOU in
2002 and VWC signed the MOU in 2006, on behalf of their respective retail service areas.  As
separate MOU signatories and in their respective roles as retailers, NCWD is committed to
implementing all BMPs that are feasible and applicable in their service areas.  Efforts are made
to coordinate with CLWA and the other Purveyors wherever possible to maximize efficiency and
ensure the cost effectiveness of NCWD’s conservation program.

In coordination with the Purveyors, CLWA has been implementing the following BMPs (which
pertain to wholesalers) for several years (some prior to signing the MOU in 2001):

BMP 3 System Water Audits, Leak Detection and Repair
BMP 7 Public Information Programs
BMP 8 School Education Programs
BMP 10 Wholesale Agency Programs
BMP 11 Conservation Pricing
BMP 12 Water Conservation Coordinator
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CLWA and the Purveyors have been implementing these BMPs valley-wide.  Since 2001,
CLWA has also instituted implementation of BMP 2 (Residential Plumbing Retrofits) and BMP
14 (Residential ULFT Replacement Programs) on behalf of the Purveyors.

In addition to these efforts, in September 2006 CLWA installed a weather station at its
headquarters adjacent to the Rio Vista Water Treatment Plant.  This station became part a
network of over 120 automated weather stations in the state of California that make up the
California Irrigation Management Information System (CIMIS).  The Department of Water
Resources (DWR) manages the system which has a primary purpose of making available to the
public, free of charge, information useful in estimating crop water use for irrigation scheduling.

NCWD has initiated implementation of the remaining BMPs that are specific to retail water
suppliers:

BMP 1 Water survey programs for single-family residential and multi-family
residential customers

BMP 3 System water audits, leak detection and repair
BMP 4 Metering with commodity rates for all new connections and retrofit of

existing connections
BMP 5 Large landscape conservation programs and incentives
BMP 6 High-efficiency clothes washing machine financial incentive programs
BMP 9 Conservation programs for commercial, industrial, and institutional

(CII) accounts
BMP 11 Conservation pricing
BMP 12 Conservation coordinator
BMP 13 Water waste prohibition

Reports to the CUWCC on BMP implementation by CLWA and the Purveyors were included in
the 2005 UWMP.

Additional savings are occurring Valley-wide due to state interior plumbing code requirements
that have been in effect since 1992, as well as due to changes in lot size and reduction in exterior
square footage of new housing and commercial developments.   These have begun to impact
overall demand in the Valley.  The Valley’s water suppliers continue to monitor water demand
trends through time to assess those factors that are accounting for the reduction, and to attempt to
quantify them.
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Most recently with regard to water conservation, CLWA and the retail water Purveyors entered
into an MOU in 2007 to prepare a Santa Clarita Valley Water Conservation Strategic Plan.  The
purpose of the plan is to prepare a comprehensive long-term conservation plan for the Santa
Clarita Valley by adopting objectives, policies and programs designed to promote proven and
cost effective conservation practices.  A consultant has been hired to prepare the plan which will
include significant input from stakeholders and the community at large.  The plan will provide a
detailed study of existing residential and commercial water use and will develop programs and
projects that will result in more efficient delivery and use of water by valley residents.  The plan
is expected to be completed in 2008.  In addition to this effort, the water Purveyors are working
with City and County agencies to develop a landscape irrigation ordinance for the Santa Clarita
Valley.  This ordinance will focus primarily on new construction aimed at reducing overall water
demands by requiring efficient landscape design and delivery systems.  Implementation of the
ordinance is expected in late 2008 or 2009, depending on review and adoption by the City and
County.
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SECTION 1 

Introduction

This report presents an evaluation of the long-term sustainability of existing groundwater 
management practices in the Santa Clarita Valley, located in northwestern Los Angeles 
County, California. The groundwater system in the Santa Clarita Valley is identified by the 
California Department of Water Resources (DWR) as the Santa Clara River Valley 
Groundwater Basin, East Subbasin (Basin No. 4-4.07) and lies within the DWR-designated 
Upper Santa Clara River Hydrologic Area. Groundwater in the basin is pumped from a 
shallow Alluvial Aquifer and deeper groundwater resources that are present in an older, 
underlying unit called the Saugus Formation. Most groundwater pumping is by the local 
water purveyors (the Upper Basin Water Purveyors [herein referred to as the Purveyors1])
for municipal uses (in the range of approximately 23,000 to 28,000 acre-feet per year [AF/yr] 
in recent years), with some continuing pumping by private landowners, primarily for 
irrigation uses (approximately 15,000 to 16,000 AF/yr in recent years). The Purveyors also 
have access to other sources of water, including imported State Water Project (SWP) water, 
groundwater banking outside the basin, recycled water, short-term water exchanges, and 
dry-year water purchase programs (Luhdorff & Scalmanini Consulting Engineers [LSCE], 
2005a). The water management practices of the Purveyors call for maximizing the use of 
Alluvial Aquifer and imported water during years of normal or above-normal availability of 
these supplies, and limiting the use of the Saugus Formation during these periods, then 
temporarily increasing Saugus Formation pumping during years when supplemental 
imported water supplies are significantly reduced because of drought conditions. 

The evaluation of the Purveyors’ current groundwater management practices has been 
performed using a detailed numerical groundwater flow model of the basin. The model, 
called the Santa Clarita Valley Groundwater Model (Regional Model), simulates the 
occurrence and flow of groundwater, including its interaction with streams in the area. The 
Regional Model has been developed for the Purveyors as a tool for the analysis of ground-
water management options in the context of future water demands and water supply 
conditions in the valley. Among the objectives in developing the model were (1) to be able 
to evaluate the long-term sustainability (yield) of the Alluvial and Saugus aquifer systems 
under a range of existing and potential future water resource management conditions, and 
(2) to facilitate general management of water quantity and water quality issues. Figure 1-1 is 
a map showing the area simulated by the model (tables and figures are located at the end of 
each section). 

1.1 Background 
The Regional Model has been developed as part of the work scope contained in an 
August 2001 Memorandum of Understanding (MOU) that was entered into by the 

1The Purveyors consist of the Castaic Lake Water Agency (CLWA), the Newhall County Water District, the Santa Clarita Water 
Division of CLWA, and the Valencia Water Company. The Santa Clarita Water Division of CLWA was acquired by CLWA in 
1999. It was formerly called the Santa Clarita Water Company (SCWC). 
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Purveyors and the United Water Conservation District (UWCD), located downstream in 
Ventura County. The MOU, which is provided in Appendix A, is a commitment by the 
Purveyors to expand on previous analyses of groundwater conditions such that the 
adequacy of the local groundwater supply can be better understood and questions about 
surface water and groundwater resources can be more readily addressed. The MOU 
initiated a collaborative and integrated approach to data collection; database management; 
evaluating groundwater conditions and the sustainability of the Purveyors’ operating plan; 
groundwater flow modeling; annual reporting on basin conditions; and technical reporting 
focused on geologic and hydrologic aspects of the overall stream-aquifer system. 

In 2003, subsequent to the MOU, CLWA prepared and adopted a formal Groundwater 
Management Plan (CLWA, 2003), which includes 14 elements intended to achieve four 
management objectives, or goals, for the groundwater basin that were identified in the plan. 
Those four management objectives were development of local groundwater for water 
supply; avoidance of overdraft and associated undesirable effects; preservation of 
groundwater quality; and preservation of interrelated surface water resources.  The intent of 
the Groundwater Management Plan is to ensure that ongoing utilization of local 
groundwater continues to result in acceptable aquifer conditions, specifically avoidance of 
overdraft (Element 3 of the plan), no degradation of quality (Element 6 of the plan), no 
adverse impacts to surface waters (Element 2 of the plan). The plan identified these 
objectives and elements as being accomplished via continued conjunctive use operations 
that have been ongoing since the initial importation of supplemental surface water in 1980 
(Element 5 of the plan) and via monitoring and interpretation of surface water and 
groundwater conditions on an ongoing basis (Elements 1 and 2 of the plan). 

Both the MOU and the Groundwater Management Plan contain several technical 
components, including the development and calibration of a regional-scale groundwater 
flow model and the application of the model to evaluate the sustainability of the Purveyors’ 
current groundwater operating plan. The development and calibration of the model was 
documented in detail in April 2004 in Regional Groundwater Flow Model for the Santa Clarita 
Valley: Model Development and Calibration (CH2M HILL, 2004a). A summary of the Regional 
Model’s construction and calibration is presented in Appendix B. The analysis of the 
sustainability of the Purveyor’s current groundwater operating plan began in 2004 and is 
the subject of this report. Consequently, this report and the earlier report on the 
development and calibration of the model represent the accomplishment of two of the key 
technical work components that were described in the MOU and in several elements of the 
Groundwater Management Plan. 

The Purveyors prepared the first Urban Water Management Plan (UWMP) for the Santa 
Clarita Valley in 1985. At about that same time, the Purveyors began studying the local 
water resources to assess the condition, hydrogeologic character, storage capacity, water 
budgets, and water quality of the local groundwater aquifers. Some of that work involved 
evaluating the potential for conjunctive use of groundwater and imported water resources, 
specifically artificial recharge of the Alluvial Aquifer using spreading basins, and aquifer 
storage and recovery in the Saugus Formation. An update of the UWMP in December 2000 
projected water demands in the valley through 2020 and delineated a number of local and 
other water supplies, in conjunction with SWP water, to meet those projected water 
demands. The UWMP also identified a water supply plan that consisted of using alternate 
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supplies and/or development of future supplies from groundwater storage projects, short-
term transfers, local groundwater, and other sources to offset potentially reduced deliveries 
of SWP water, while meeting demands in a manner that would not cause overdraft 
conditions in the local aquifer systems. In 2005, CLWA amended the 2000 UWMP to address 
the adequacy of groundwater supplies in light of perchlorate contamination that had caused 
the inactivation of five municipal water supply wells. Included in the amendments to the 
2000 UWMP (CLWA et al., 2005; hereafter referred to, together with the 2000 UWMP 
[Black & Veatch, 2000], as the Amended 2000 UWMP) was discussion of the plan currently 
being implemented to install treatment and restore impacted wells for water supply by 
2006. In accordance with the California Urban Water Management Planning Act, the UWMP 
is currently undergoing a 5-year update that will be completed in late 2005.  

The Purveyors and UWCD initially agreed in the MOU, and the Purveyors subsequently 
committed in the Groundwater Management Plan, to develop and use the Regional Model 
for the sustainability evaluation of the local groundwater operating plan, in part because 
(1) the available data showed that no long-term lowering of the water table or degradation 
of water quality had occurred during the 50 to 60 years of historical groundwater 
development in the valley, and (2) the various studies and water planning efforts performed 
up to that time had resulted in a local groundwater operating plan that places future 
pumping of the Alluvial Aquifer in the same range as historical pumping. However, 
although the MOU recognized a need to formally analyze the Alluvial Aquifer, it identified 
that the primary question to evaluate with the Regional Model would be the operational 
yield of the Saugus Formation, given that the Purveyors’ operating plan called for dry-year 
pumping at rates higher than historically had been pumped. For that reason, the MOU 
identified that the model would evaluate the effect of the current groundwater operating 
plan on groundwater conditions in both the Alluvial Aquifer and the Saugus Formation 
over a multi-year wet/dry cycle. The operational yield was defined in the MOU as an 
operating plan for the local groundwater basin that would allow continued pumping from 
the Alluvial Aquifer and Saugus Formation while assuring that groundwater supplies 
would be adequately replenished from one wet/dry cycle to the next. 

Together, the historical development of these plans and the evaluation of their sustainability 
that is described in this report are grounded in the following objectives, which have been 
identified by the Purveyors for local groundwater resource management: 

1. Prepare a groundwater operating plan for the basin (locations of wells, pumping 
capacities, and variations in annual pumping volumes) that is integrated with SWP and 
other imported supplies and recycled water to meet local water demands. 

2. Analyze the groundwater operating plan to quantify possible basin responses to the 
plan, in terms of temporal variations that could occur in groundwater levels, ground-
water storage, and Santa Clara River streamflows. This includes evaluating the rate of 
recovery of Saugus Formation groundwater levels after 1 or more years of increased 
pumping in the Saugus Formation. 
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3. Evaluate the range of basin responses to the groundwater operating plan to determine 
whether the plan will result in sustainable groundwater resources and supplies. This 
includes evaluating the following: 

a. Whether groundwater level declines during future drought periods will continue to 
arise primarily from local drought conditions, instead of from the groundwater 
operating plan for the basin; and, more importantly, whether groundwater levels 
and storage will recover (recharge) in wet periods following dry or drought 
conditions 

b. Whether groundwater discharges to the Santa Clara River will continue to be 
relatively stable over time, compared to the year-to-year variations in groundwater 
recharge that occur in the rest of the basin 

To meet these objectives, the Purveyors developed the Regional Model to be an evolving 
tool for local groundwater resource management. As discussed in the model development 
report (CH2M HILL, 2004a), specific objectives identified for the Regional Model were 
as follows: 

1. To evaluate the long-term sustainability (yield) of the two aquifer systems in the valley, 
the Alluvial Aquifer and the Saugus Formation, under a range of existing and potential 
future water resource management conditions 

2. To evaluate artificial recharge for the purpose of increasing the long-term sustainability 
of the aquifer system, particularly in conjunction with the availability of imported 
surface water supplies 

3. To evaluate the influences of future water management plans and alternatives on 
groundwater conditions in the valley and on the flows of water into the downstream 
basins in Ventura County 

4. To facilitate general management of water quantity and water quality issues 

This report focuses on the application of the Regional Model to meet the first objective. 

1.2 Report Organization 
The remainder of this report is organized as follows: 

Section 2 discusses the hydrogeology of the basin and describes the groundwater 
operating plan. 

Section 3 describes the process that was used to simulate the groundwater operating 
plan with the Regional Model and evaluate the modeling results. 

Section 4 discusses the results of the simulated groundwater operating plan. 

Section 5 discusses the principal findings from the analyses of historical data and 
numerical modeling results, and the implications of these findings for long-term water 
management in the Santa Clarita Valley. 

Section 6 is the reference list. 
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SECTION 2 

Groundwater Hydrology and Operating Plan 

2.1 Basin Hydrogeology 
The groundwater system in the Santa Clarita Valley is identified by DWR as the Santa Clara 
River Valley Groundwater Basin, East Subbasin (Basin No. 4-4.07), and lies within the DWR-
designated Upper Santa Clara River Hydrologic Area. Figure 2-1 shows the location of this 
groundwater basin. The basin contains two aquifer systems: the Alluvial Aquifer and the 
Saugus Formation. Figure 2-2 is a geologic map showing the geographical extent of these 
and other rock units in and around the basin. 

In general, natural groundwater recharge occurs in the eastern portion and at the northern 
and southern limits of the basin, and natural groundwater discharge occurs in the west-
central portion of the basin, in the alluvial valley occupied by the Santa Clara River. 
Groundwater pumping is an additional groundwater discharge mechanism that occurs in 
discrete portions of the basin. A schematic representation of the regional-scale geology and 
hydrologic cycle in the Santa Clarita Valley is shown on Figure 2-3, and the components of 
the hydrologic cycle for the basin’s groundwater and surface water resources are listed in 
Table 2-1. As indicated by the diagram and the table, groundwater is exchanged between 
the Alluvial Aquifer and the Saugus Formation, with the Alluvial Aquifer recharging the 
Saugus Formation in certain portions of the regional recharge areas, and the Alluvial 
Aquifer receiving groundwater from the Saugus Formation in the regional groundwater 
discharge areas. Additionally, the aquifer systems are affected by direct rainfall; stream-
flows in the Santa Clara River and its tributaries; evapotranspiration (ET) by riparian 
vegetation along portions of the river; and human influences, which consist of pumping, 
agricultural and urban irrigation, discharge of treated water into the Santa Clara River from 
two water reclamation plants (WRP), and occasional releases of water into Castaic Creek 
from Castaic Lake and Castaic Lagoon.  

The Santa Clarita Valley obtains its water supply from local groundwater sources and from 
imported water supplies. Total water use in the valley is largely for municipal and indus-
trial uses and, to a lesser extent, for agricultural uses. In 2004, approximately 61 percent of 
groundwater pumping was by the Purveyors (for municipal uses) and 39 percent was by 
private land owners, primarily for irrigation. Figure 2-4 is a map showing the locations of 
production wells that are currently present in the Alluvial Aquifer and the Saugus 
Formation. Prior to the 1960s, agriculture was the predominant land use in the valley. 
Agricultural water was supplied by production wells, most of which were completed in the 
Alluvial Aquifer. Pumping from the Alluvial Aquifer during much of the 1950s and early 
1960s ranged between approximately 35,000 and 44,000 AF/yr. Pumping from the Alluvial 
Aquifer dropped gradually from approximately 40,000 AF/yr in the mid-1960s to less than 
30,000 AF/yr through the 1980s, and did not rise above 30,000 AF/yr until 1993. Since then, 
it has ranged between 30,000 and nearly 44,000 AF/yr. In the Saugus Formation, very little 
pumping occurred before 1960. From 1960 through 1990, total pumping from the Saugus 
Formation ranged from approximately 2,500 AF/yr to approximately 8,500 AF/yr. As a 
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result of statewide drought conditions, pumping from the Saugus Formation ranged 
between 10,000 and 15,000 AF/yr from 1991 through 1994. Saugus pumping was reduced 
beginning in 1995, as the drought ended and additional water supplies became available.  

2.2 Groundwater Operating Plan 
The water management practices of the Purveyors call for maximizing the use of Alluvial 
Aquifer groundwater and SWP water during years of normal or above-normal availability 
of SWP water supplies and local Alluvial Aquifer groundwater resources. These practices 
recognize ongoing Alluvial pumping for agricultural water supply as well as other smaller 
(private) domestic and related water supply, and are intended to maintain overall pumping 
within sustainable rates. Groundwater pumping is minimized from the Saugus Formation, 
except during years when SWP water allocations are below normal. These water 
management practices are based, in part, on observations about the historical hydrology of 
the basin (described in Section 2.2.1) and form the groundwater operating plan for the basin 
(described in Section 2.2.2).  

2.2.1 Historical Groundwater Conditions 
Long-term water level data have been collected over the years at agricultural wells and 
Purveyor-owned wells in the City of Santa Clarita and along the South Fork Santa Clara 
River. The data have been collected in pumping wells, and the hydrographs of these wells 
are steep at certain times, suggesting that the measured water levels are influenced, to a 
certain degree, by pumping at the well. Nonetheless, the data show general relationships 
between groundwater elevation trends and changes in groundwater recharge and pumping 
over time. These relationships have been identified by examining the 50-year period from 
1950 through 1999. During this period, the average rainfall was close to the long-term 
average rainfall observed since 1883. Consequently, long-term changes in the basin’s 
hydrology arising from other factors could be more easily identified because rainfall was 
near normal for the 50-year period as a whole. 

Following are discussions of the observed hydrologic trends in the basin, including rainfall, 
groundwater elevations in the Alluvial Aquifer and the Saugus Formation, and flows in the 
Santa Clara River. 

2.2.1.1 Historical Trends in Rainfall 
Rainfall data have been recorded since 1883 at the Newhall-Soledad gage (Station 
No. FC32CE), located at the Los Angeles County Department of Public Works (LADPW) 
Newhall-Soledad Division Headquarters office, on San Fernando Road in the community of 
Newhall. The average rainfall at this gage was 17.95 inches from 1883 through 2000 and 
17.84 inches from 1950 through 20002. Figure 2-5 shows the annual rainfall at the Newhall-
Soledad gage for calendar years 1950 through 2000. Figure 2-5 also shows the cumulative 
departure from the average annual precipitation since 1950. Cumulative departure refers to 
the cumulative amount of rainfall that is greater than or less than the long-term average 
rainfall. The slope of the cumulative departure plot shows the temporal trends in rainfall 

2Annual rainfall values for the Newhall-Soledad gage were derived from monthly values reported by the National Climate Data 
Center and LADPW. 
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over successive years. The figure shows the following trends in precipitation within the 
Santa Clarita Valley: 

1. 1950 through 1964: Dry conditions except for single wet years in 1952, 1957, 1958, 
and 1962 (a nearly continuous decrease in cumulative departure values) 

2. 1965 through 1970: Wet conditions (increase in cumulative departure values) 

3. 1971 through 1977: Average to dry conditions (flat or declining cumulative departure 
values) 

4. 1978 through 1983: Wet conditions (increase in cumulative departure values) 

5. 1984 through 1991: Dry conditions (decrease in cumulative departure values) 

6. 1992 through 1999: Highly variable conditions from year to year, but overall increase in 
cumulative departure values 

A second rain gage is located approximately 1.3 miles to the south, at the Newhall County 
Water District (NCWD) office (see Figure 1-1). Figure 2-6 compares the annual rainfall at the 
Newhall-Soledad and NCWD gages for calendar years 1950 through 2000. Rainfall at the 
NCWD gage is usually greater than at the Newhall-Soledad gage, because the NCWD gage 
is located closer to the hills that form the southern boundary of the watershed and receive a 
greater amount of orographic precipitation, as shown on Figure 2-7. 

2.2.1.2 Historical Trends in Alluvial Aquifer Groundwater Elevations 
Figure 2-8 shows trends in groundwater elevations in two Alluvial Aquifer wells located in 
the basin interior (wells VWC-N and NLF-S, near the mouth of the South Fork Santa Clara 
River) and two Alluvial Aquifer wells located near the regional groundwater discharge zone 
at the western end of the basin (wells NLF-C5 and NLF-C7). The figure also shows trends in 
the following other components of the hydrologic cycle: 

1. Precipitation at the Newhall-Soledad rain gage (plotted as the cumulative departure 
from the average precipitation) 

2. Annual pumping volumes from the Alluvial Aquifer and the Saugus Formation 

3. Total discharges to the Santa Clara River from two WRPs (which are discussed further 
in Section 2.2.1.5) 

4. Measured flow volume in the Santa Clara River during the lowest flow month of 
each year 

Observations from Figure 2-8 are as follows: 

1. Alluvial Aquifer groundwater elevations show greater variability over time within the 
basin interior (wells VWC-N and NLF-S) than near the basin outlet (wells NLF-C5 and 
NLF-C7). The range in water levels during the 50-year period of record is approximately 
100 feet at the interior wells, but only 20 to 30 feet in the two wells near the basin outlet. 

2. The effect of reduced pumping from the Alluvial Aquifer from 1967 through 1989 was to 
minimize seasonal fluctuations in Alluvial Aquifer water levels near the aquifer’s 
regional discharge zone at the western end of the valley. In this area, fluctuations in 
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Alluvial Aquifer pumping over time affected Alluvial groundwater elevations only 
seasonally; year-to-year variations in groundwater elevations were small. This indicates 
that water levels in this area are controlled less by pumping than by the discharge of 
Alluvial Aquifer groundwater to the Santa Clara River in the area downstream of 
Interstate 5. 

3. As with the western portion of the Alluvial Aquifer, the central portion of the Alluvial 
Aquifer has not shown long-term water level declines. During the 1950s and early 1960s, 
total pumping from the Alluvial Aquifer ranged between approximately 35,000 and 
44,000 AF/yr during all but 1 year, and long-term (year-to-year) groundwater elevations 
were relatively stable (see the hydrographs for wells VWC-N and NLF-S). When 
pumping from the Alluvial Aquifer decreased beginning in 1967, Alluvial groundwater 
elevations in this area quickly rose and have been relatively stable since about 1970, 
despite an increase in Alluvial Aquifer pumping during the 1990s. The hydrographs 
indicate that after an extended drought and high rates of pumping, Alluvial Aquifer 
groundwater elevations recover very quickly when normal or above-normal rainfall 
patterns return. 

4. The seasonal low flow in the Santa Clara River at the County Line gage has shown a 
long-term increase since the mid-1970s and, to some degree, since the late 1960s. 
Figure 2-5 shows that this increase in flow coincides with increases in the annual 
discharges of treated water to the Santa Clara River from the two WRPs. Although 
Alluvial Aquifer pumping increased during the 1980s and 1990s, the seasonal low river 
flow did not show a long-term decrease during this period. The increases in WRP and 
Santa Clara River flows and the fluctuations in Alluvial Aquifer pumping have not 
caused long-term changes in Alluvial Aquifer groundwater elevations at the two wells 
near the basin outlet. 

2.2.1.3 Historical Trends in Saugus Formation Groundwater Elevations 
Figures 2-9 and 2-10 compare groundwater elevation trends in the Saugus Formation near 
the Santa Clara River, below the mouth of the South Fork Santa Clara River, with the same 
hydrologic components displayed on Figure 2-8. Figure 2-9 shows this information for the 
period 1950 through 1999, and Figure 2-10 shows this information during the 1990s, when 
groundwater levels rose in the Saugus Formation. Figures 2-11 and 2-12 show the same 
information, but for groundwater elevations at Saugus Formation wells located farther 
away from the Santa Clara River, along the tributary valley containing the South Fork Santa 
Clara River. 

In examining the four Saugus Formation figures, it is difficult to distinguish between the 
influences of precipitation and pumping trends on changes in Saugus water levels. 
Although a slight rise in water levels might have occurred at wells VWC-157 and VWC-160 
during the late 1960s and early 1970s, it appears to follow the trends in Saugus pumping 
volumes more closely than the precipitation trends. The data at VWC-157 also suggest that a 
succession of above-normal precipitation years (e.g., 1978 through 1983) or a year of precipi-
tation that is substantially above normal (e.g., 1983) might have some influence on Saugus 
water levels. However, the data are limited, and the periods of increased precipitation tend 
to coincide with periods of decreased pumping, making it difficult to identify the effect of 
precipitation or pumping on Saugus water levels. 



SECTION 2 GROUNDWATER HYDROLOGY AND OPERATING PLAN 

RDD/051860005 (CAH3130.DOC)  2-5 

Another observation is that the rise in Saugus Formation water levels in the late 1960s and 
early 1970s occurred despite an increase in annual pumping volumes from the Alluvial 
Aquifer. During the late 1980s and 1990s, Saugus pumping increased from slightly less than 
6,000 AF/yr (in 1986 and 1987) to approximately 15,000 AF/yr in 1991. When SWP 
deliveries were substantially reduced in 1991, pumping from the Saugus Formation made 
up for almost half of the reduction that year. This increased Saugus pumping resulted in 
short-term declines in groundwater elevations at the pumping wells, particularly from 1991 
through 1994, reflecting the use of naturally-stored Saugus groundwater. However, as 
shown on Figures 2-9 and 2-10, the water levels subsequently rose when pumping declined. 
This indicates that Saugus water levels are controlled by precipitation and/or Saugus 
pumping trends, and not by pumping trends in the Alluvial Aquifer. 

2.2.1.4 Comparison of Historical Trends in Alluvial and Saugus Groundwater Elevations 
Figure 2-13 compares groundwater elevations at Alluvial Aquifer and Saugus Formation 
wells located near each other along the Santa Clara River, just below the mouth of the South 
Fork Santa Clara River. At this location, the trends in Alluvial groundwater elevations show 
no clear relationship with the trends in Saugus groundwater elevations. A moderate overall 
increase in groundwater elevations was observed in both the Alluvial Aquifer and the 
Saugus Formation during the late 1960s. However, this similarity in the water level trends 
might be a coincidence arising from reduced pumping in both aquifers. During the early 
1970s, water levels in Saugus well VWC-157 decreased while water levels in the nearby 
Alluvial Aquifer well (VWC-N) generally increased. During the 1990s, the Alluvial Aquifer 
groundwater elevations at well VWC-N were generally stable despite (1) increased 
pumping from the Alluvial Aquifer and (2) a sharp decrease, then increase, in Saugus 
groundwater elevations, which correlated with the trends in Saugus pumping. In summary, 
although there might be a relationship between Alluvial and Saugus groundwater eleva-
tions near the margins of the groundwater basin, where folding of Saugus beds has brought 
permeable zones in contact with the alluvium, Figure 2-13 indicates that there is general 
independence between the Alluvial and Saugus water level trends at this location, which is 
near the center of the bowl-shaped Saugus Formation structure shown on Figure 2-3. 

2.2.1.5 Historical Trends in Santa Clara River Baseflow 
Long-term records of flows in the Santa Clara River are available for the eastern and 
western ends of the basin. The locations of the two gages are shown on Figure 1-1 and 
Figure 2-3. At the western end of the basin, the County Line gage has recorded Santa Clara 
River flows leaving the basin for most of the period since 1952, except for a 1-year period 
during water year 1969 (October 1968 through September 1969). At the eastern end of the 
basin, the Lang gage has recorded Santa Clara River flows entering the basin from October 
1949 through September 1989 and from April 2003 to the present. 

Baseflow in the Santa Clara River is perennial in the western portion of the Santa Clarita 
Valley. The following sources of water contribute to the river’s baseflow: 

1. Groundwater discharge from the Alluvial Aquifer to the riverbed. Groundwater in the 
Alluvial Aquifer seeps into the riverbed near, and downstream of, Round Mountain 
(which is located just below the mouth of San Francisquito Canyon). 



SECTION 2 GROUNDWATER HYDROLOGY AND OPERATING PLAN 

2-6  RDD/051860005 (CAH3130.DOC) 

2. Discharges from two WRPs. Treated water is discharged to the Santa Clara River from 
two Los Angeles County Sanitation District (LACSD) WRPs in the valley. The Saugus 
WRP (Plant No. 26) is located along the south side of the river near Bouquet Canyon, 
just above the mouth of the South Fork Santa Clara River. The Valencia WRP (Plant 
No. 32) is located along the north side of the river, just west of Interstate 5. 

3. Flood Flows in Castaic Creek. DWR stores SWP water in Castaic Lake. In some years, 
DWR releases flood flows from Castaic Dam/Lagoon into Castaic Creek during the 
winter or spring months. Depending on the magnitude of the releases, some of these 
flows enter the Santa Clara River downstream of the Valencia WRP. As shown on 
Figure 2-14, these releases have occurred during many, though not all, years since the 
release program began in the late 1970s. 

Hydrograph separation techniques were applied to the daily streamflow data for the 
County Line gage to estimate historical groundwater discharges (baseflow) to the Santa 
Clara River within the Santa Clarita Valley. The hydrograph separation was performed for 
calendar years 1953 through 1999 using the following five steps: 

1. For each day, the average daily flow at the County Line gage, in cubic feet per second 
(cfs), was converted to acre-feet of volumetric flow for the day. 

2. The daily flows from Castaic Dam and at the Castaic Creek South gage (located near the 
mouth of Castaic Creek) were subtracted from the flow at the County Line gage. These 
data reflect surface water flow from tributaries. Data from the Castaic Creek South gage 
were used through June 1977. Beginning in July 1977, operational data for Castaic 
Lagoon, presented in annual reports by DWR, were used to estimate surface flow 
contributions from Castaic Creek. 

3. The discharges of treated water from the two WRPs were subtracted. This step was 
performed for calendar years 1975 and later, because 1975 was the first year that such 
records were available. 

4. The resulting day-to-day trends in streamflows were scrutinized for days when notably 
elevated flows occurred suddenly. These days were assumed to be dominated by storm 
flow. In some cases, the elevated flows lasted for only 2 to 5 days. In other cases, flows 
remained elevated for several days, but showed steady declines, indicating that only the 
beginning of the elevated-flow period was dominated by surface runoff. 

5. On all other days, storm flow was considered to be minimal or zero, and the flow values 
calculated for days not dominated by storm flow were assumed to represent river base-
flow (that is, groundwater discharge to the river). For each month, an average flow was 
calculated for these non-storm days. The average flow was then converted to a total flow 
for the month, and the monthly flow volumes were summed to come up with the total 
flow for each year. 

Table 2-2 presents the annual calculations from the hydrograph separation analysis. 
Table 2-3 presents summary statistics for the entire 47-year period that was analyzed, as 
well as for shorter time frames. Tables 2-4 and 2-5 show dry-year, normal-year, and  
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wet-year statistics for the entire period of record and the shorter time frames. The shorter 
time frames are as follows: 

1. Calendar years 1953 through 1965, which were years of primarily agricultural water use 
prior to urbanization and construction of WRPs. This 13-year period was also 
characterized by 5 years of below-normal rainfall.  

2. Calendar years 1975 through 1999, which represent 25 years of significant urbanization, 
including SWP water importation and WRP operations. This 25-year period was 
characterized by 6 years of below-normal rainfall, although rainfall volumes in general 
were somewhat higher (19.4 inches per year [in/yr] average, versus 15.5 in/yr average 
for 1953 through 1965). 

3. Calendar years 1953 through 1999, but excluding 8 years (1966 through 1974) when WRP 
discharges occurred but were not recorded. 

The daily streamflow data and the hydrograph separation technique indicate the following: 

1. Summary statistics in Table 2-3 for all types of rainfall years (dry, normal, and wet) 
show that average groundwater discharges to the river from 1953 through 1965 were 
approximately 2,500 AF/yr (3.5 cfs). Groundwater discharges to the river were typically 
14,000 to 22,000 AF/yr (19 to 31 cfs) from 1975 through 1999 because of more rainfall, 
increasing urbanization, and increasing importation of water from outside the valley.  

2. For normal rainfall years only, median and average groundwater discharges to the river 
were approximately 4,000 and 3,600 AF/yr (5.5 and 5.0 cfs), respectively, from 1953 
through 1965 (see Table 2-4); and approximately 12,500 and 14,300 AF/yr (17 and 20 cfs), 
respectively, during 1975 through 1999 (see Table 2-4). 

3. For drought years only, Table 2-4 shows that groundwater discharges to the river 
ranged from 400 to 4,900 AF/yr (0.5 to 7 cfs) between 1953 and 1965, and from 5,200 to 
14,500 AF/yr (7 to 20 cfs) between 1975 and 1999. Table 2-4 also shows that median and 
average groundwater discharges to the river during drought years were 600 and 
1,700 AF/yr (1 and 2 cfs), respectively, from 1953 through 1965, and typically 9,600 and 
10,200 AF/yr (13 and 14 cfs), respectively, from 1975 through 1999. 

In summary, significant increases in the baseflow of the Santa Clara River have occurred 
since urbanization of the Santa Clarita Valley began during the late 1960s and early 1970s. 
Water imports began in 1980, and have increased in volume as urbanization has continued. 
The imported water has reached the river through releases from Castaic Dam/Lagoon and, 
more significantly, discharges of treated water into the river. As a result, water is now 
present in the Santa Clara River on a continuous basis in the western portion of the basin, 
even during dry years. This is a sharp contrast to conditions prior to the 1970s, when the 
river would become dry during drought periods. 

2.2.2 Historical Estimates of Basin Yield 
During the late 1980s, Richard C. Slade, Consulting Groundwater Geologist, now known as 
Richard C. Slade and Associates, LLC (both hereafter referred to as RCS), conducted 
hydrogeologic assessments of the two aquifer systems in the basin. RCS performed separate 
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evaluations for the Alluvial Aquifer in 1986 and the Saugus Formation in 1988, then 
updated this work in 2002. 

The first study of the Alluvial Aquifer (RCS, 1986) identified a “practical or perennial yield” 
of 31,600 to 32,600 AF/yr. RCS derived these values using the so-called “Pumpage and 
Change-In-Storage” method, a commonly used method at the time that compares ground-
water pumping volumes with changes in the volume of groundwater in storage during a 
multi-year period when cumulative rainfall is close to average. As RCS discussed in a more 
recent report (2002), this method works best in aquifers that are fully developed or in over-
draft, and where recharge does not play an important role in determining the amount of 
groundwater in storage. Consequently, as discussed by RCS (2002), this method is not well 
suited to estimating sustainable pumping rates in this setting because natural recharge and 
water importation are major influences on the groundwater basin in the Santa Clarita 
Valley, and the local groundwater resources are not fully developed or in overdraft. 

The first study of the Saugus Formation (RCS, 1988) did not identify a practical or perennial 
yield or a range of pumping rates that were estimated to be sustainable on a long-term basis. 
Instead, this study first estimated the “usable groundwater in storage,” which was defined 
as the volume of Saugus Formation groundwater that is economically obtainable and of 
satisfactory quality for beneficial use. RCS estimated the usable groundwater in storage to 
be 1.41 million acre-feet. Then, using precipitation records and calculations of the exposed 
area of the Saugus Formation and overlying terrace deposits, and also considering the 
hydraulic potential for inter-aquifer flow from the overlying Alluvial Aquifer, RCS 
estimated that the Saugus Formation potentially receives between approximately 11,000 and 
22,000 AF/yr of recharge from a combination of direct rainfall and inter-aquifer flow in any 
given year, depending on local hydrologic conditions. However, RCS did not discuss the 
relationship of these estimates to long-term pumping from the Saugus Formation. In fact, 
RCS noted that these assessments “…should not be construed as a rigorous determination of 
the perennial yield of the Saugus….” 

In the 2001 Update Report: Hydrogeologic Conditions in the Alluvial and Saugus Formation 
Aquifer Systems (RCS, 2002), RCS concluded that groundwater levels in the Alluvial Aquifer 
and Saugus Formation have fluctuated over time, but have shown no long-term progressive 
declines in the amount of groundwater storage that could be considered indicative of over-
draft conditions. From the long-term pumping and water level data, the report concluded 
that the Alluvial Aquifer can be pumped at rates between 30,000 and 40,000 AF/yr over the 
long term, and suggested that pumping be between 30,000 and 35,000 AF/yr during local 
droughts. For the Saugus Formation, the report concluded that pumping can occur at rates 
between 7,500 and 15,000 AF/yr on a long-term basis, with short-term increases to as much 
as 35,000 AF/yr toward the end of a multi-year period of reduced availability of imported 
water supplies.  

RCS (2002) referred to these pumping rates for the Alluvial and Saugus aquifer systems as 
the “operational yield” of both aquifers, a term that was previously described in the August 
2001 MOU. The term perennial yield is often interpreted as a “not-to-exceed” volume, with 
a related potential for pumping above the perennial yield value in any given year to be 
incorrectly interpreted as “overdraft.” Consequently, the MOU advanced the concept of 
operational yield to deal with the misinterpretations commonly associated with the concept 
of perennial yield. In the Santa Clarita Valley, operational yield is used today to describe the 
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flexible use of groundwater that allows increased pumping during dry periods and 
subsequent recharge (direct or in-lieu) in wet/ normal rainfall periods, performed in a 
manner that protects the aquifer by assuring that groundwater supplies are adequately 
replenished on a long-term basis from one wet/dry cycle to the next. This concept is the 
basis for the development of the current groundwater operating plan for the local 
groundwater basin, which is discussed in the following section. 

2.2.3 Development of Current Operating Plan 
The groundwater operating plan for the Santa Clarita Valley’s groundwater resources has 
been defined in the Amended 2000 UWMP for the Santa Clarita Valley (Black & Veatch, 
2000; CLWA et al., 2005) and in annual water reports that discuss the water demands, water 
supplies, and surface water and groundwater resources of the valley (including the Santa 
Clarita Valley Water Report 2004 [LSCE, 2005a]). These reports provide ranges of values for 
groundwater extractions from the Alluvial Aquifer and the Saugus Formation during wet/
normal years and dry years. The Purveyors have developed the operating plan by 
considering the water supply needs of the valley, the availability of imported water 
supplies, and knowledge of the historical recovery of both aquifers (following the peak 
pumping years that occurred prior to the mid-1960s in the Alluvial Aquifer and during the 
early 1990s in the Saugus Formation). The plan is summarized in Table 2-6 and is as follows: 

1. Pumping from the Alluvial Aquifer in a given year is governed by local hydrologic 
conditions in the eastern part of the basin. Under the operating plan, pumping ranges 
between 30,000 and 40,000 AF/yr during normal and above-normal rainfall years, but, 
because of operational constraints in the eastern part of the basin, is reduced to between 
30,000 and 35,000 AF/yr during locally dry years. 

2. Pumping from the Saugus Formation in a given year is tied directly to the availability of 
other water supplies, particularly imported water from the SWP system. For the Saugus 
Formation, the operating plan consists of pumping between 7,500 and 15,000 AF/yr 
during average-year conditions within the SWP system. Planned dry-year pumping 
from the Saugus Formation ranges between 15,000 and 25,000 AF/yr during a drought 
year, and increases to between 21,000 and 25,000 AF/yr if SWP deliveries are reduced 
for 2 consecutive years, and between 21,000 and 35,000 AF/yr if SWP deliveries are 
reduced for 3 consecutive years. Such high pumping would be followed by periods of 
reduced (average-year) pumping, at rates between 7,500 and 15,000 AF/yr, to further 
enhance the effectiveness of natural recharge processes that would rapidly recover water 
levels and groundwater storage volumes in the Saugus Formation, as has been 
historically experienced. 

The Purveyors have developed this plan as part of an overall water supply strategy 
designed to meet increasing water demands in the Santa Clarita Valley while assuring a 
reasonable degree of water supply reliability3 and not exceeding the operational yield of the 
local aquifer systems on a long-term basis. In particular, this plan employs an integrated use 

3As discussed in Section ES.5 of the 2004 Santa Clarita Valley Water Report (LSCE, 2005a), the Purveyors are in the process 
of establishing a water reliability policy, for planning purposes, sufficient for meeting projected demands 95 percent of the time 
over each 20-year period. In the remaining 5 percent of the time, it is planned that the maximum supply shortage will be 10 
percent of demand, a level that is based on past experience that a 10 percent water demand reduction is feasible during a 
drought. (During the last drought, in the early 1990s, voluntary conservation efforts by area residents resulted in a reduction in 
water demands of approximately 20 percent below demands in preceding years.) 
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of the Alluvial Aquifer and the Saugus Formation that recognizes the fundamental 
differences in the hydrogeologic characteristics of these two units4. Maintaining the 
substantial volume of water in the Saugus Formation is an important part of this strategy, to 
help maintain local groundwater supplies on a long-term basis. In implementing this 
operating plan, the Purveyors blend groundwater and imported water for area residents to 
ensure consistent quality and reliability of service. The actual blend of imported water and 
groundwater in any given year and any given location in the valley is an operational 
decision, which varies over time according to source availability and the operational 
capacities of Purveyor-owned facilities. In years when SWP supplies are reduced because of 
regulatory factors and/or dry weather conditions in the watersheds that provide SWP water 
supplies, the water demands in the Santa Clarita Valley can be met through a combination 
of the following alternate supplies: 

1. Local groundwater pumping (increased short-term Saugus pumping) 

2. Deliveries from CLWA’s groundwater banking programs, such as the Semitropic 
Groundwater Storage Program in Kern County, where CLWA has banked excess SWP 
water in recent years  

3. Deliveries from CLWA’s flexible storage account in Castaic Lake Reservoir  

4. Participation in DWR dry-year water purchase programs 

5. Short-term water exchanges 

The Purveyors have emphasized developing water supplies that add diversity in water 
supply options, especially in years of dry conditions in the Santa Clarita Valley (which can 
reduce Alluvial Aquifer supplies) and/or reduced availability of SWP imports. Drought 
periods, local or in the SWP system, can affect water supplies in single and multiple years. 
Details concerning the nature of local hydrologic variations, which govern Alluvial Aquifer 
pumping, are presented in Section 2.2.3.1. Section 2.2.3.2 discusses variations in imported 
water availability, which governs pumping from the Saugus Formation. 

2.2.3.1 Variations in Local Hydrology and Alluvial Aquifer Pumping 
The rate of pumping from the Alluvial Aquifer in a given year is partly affected by 
groundwater elevations in the eastern portion of the basin, which is the primary ground-
water recharge area for the local groundwater systems. Historically, during dry years, 
decreases in Alluvial Aquifer pumping occur in the eastern-most Alluvial Aquifer 
production wells, which are located adjacent to the Santa Clara River in Soledad Canyon, 
upstream of the mouth of Bouquet Canyon. Reduced groundwater pumping occurs in these 
areas because of declines in groundwater elevations resulting from reduced groundwater 
recharge by the Santa Clara River during dry years. Groundwater levels in this area have 
historically decreased between approximately 50 and 100 feet during multi-year periods of 
below-normal rainfall and Santa Clara River streamflows. Consequently, the approximate 

4As discussed in this report and other documents (RCS, 2002; CH2M HILL, 2004a; LSCE, 2005a), the Alluvial Aquifer is more 
permeable and much thinner than the Saugus Formation. The eastern portion of the Alluvial Aquifer also shows considerably 
greater short-term (month-to-month) and long-term (year-to-year) fluctuations in groundwater levels than the rest of the Alluvial 
Aquifer and the Saugus Formation. 
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5,000 AF/yr reduction in Alluvial Aquifer pumping in dry years that is called for under the 
operating plan occurs primarily as reduced pumping from wells in eastern Soledad Canyon.  

Elsewhere in the Alluvial Aquifer, where groundwater elevations have fluctuated much less 
during single-year or multi-year dry periods, reductions in pumping rates have been 
unnecessary. Throughout the Alluvial Aquifer, groundwater elevations have historically 
recovered fully in response to the normal and above-normal rainfall and stream flows that 
mark the end of each dry period. 

The historical record of rainfall and pumping indicates that the 5,000 AF/yr of dry-year 
reduction in Alluvial Aquifer pumping typically occurs when rainfall is below 12 in/yr, as 
measured at the Newhall-Soledad rain gage. Annual rainfall at this gage was below 12 in/yr 
during 14 years of this 50-year period, as shown on Figure 2-5. 

2.2.3.2 Variations in State Water Project Hydrology and Saugus Formation Pumping 
The rate of pumping from the Saugus Formation in a given year is governed by the avail-
ability of imported water supplies, particularly imported water from the SWP system. 
CLWA has performed a statistical evaluation of SWP deliveries (Kennedy/ Jenks 
Consultants, 2003) using the 2021B scenario from the CALSIM II model, which was 
developed by DWR for its SWP Delivery Reliability Report (DWR, 2003). The CALSIM II 
model and the SWP Delivery Reliability Report were developed to support (1) the 
preparation of urban water management plans by the water agencies that are SWP 
contractors, (2) analyses required to comply with Senate Bills 221 and 610, and (3) other 
water supply planning activities that include the SWP as a supply component. The 2021B 
scenario simulates the anticipated deliveries of water to the 29 SWP contractors using an 
historical hydrologic record and anticipated operating and regulatory conditions for the 
SWP system in 2021. The U.S. Bureau of Reclamation (USBR) has also used CALSIM II to 
perform biological assessment studies for the Operating Criteria and Plan (OCAP) for the 
SWP (USBR, 2004). Both the CLWA and the USBR studies, which were made public for 
review in February 2004, include evaluations of the role and function of an Environmental 
Water Account (EWA), which consists of water purchased to mitigate the water supply 
impacts of protection measures for endangered species. These CALSIM II simulations have 
been performed for the SWP system at a present-day level of development and for the 
anticipated level of development in 2020. Table 2-7 compares the municipal and industrial 
water use allocations calculated by CALSIM II for the SWP Reliability Report (DWR, 2003) 
and for the OCAP (USBR, 2004) for the hydrology that occurred from 1950 through 1993. 

CLWA’s evaluation reached the following conclusions regarding the deliveries it will 
receive under this scenario (Kennedy/Jenks Consultants, 2003): 

1. A regression analysis indicates that there is a weak relationship between the SWP 
delivery in a given year and the previous year’s delivery. 

2. SWP deliveries will equal or exceed 70 percent of CLWA’s 95,200 AF/yr Table A water 
amount during approximately 75 percent of the simulated years. During the remaining 
years, the deliveries will vary between 20 and 70 percent. 

3. A Monte Carlo analysis of projected deliveries during 73 consecutive years indicated 
that at a 95 percent confidence level, 4 years of a 7-year drought period in the SWP 
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system (such as was observed from 1988 through 1994) will have sufficiently low 
deliveries to require short-term pumping of increased groundwater volumes to meet 
local water demands. This includes a period of 3 consecutive years of increased 
pumping. 

Section 3.3.3 of this report discusses the relationship between SWP hydrology, SWP 
allocations to the 29 SWP contractors, and corresponding pumping from the Saugus 
Formation, and how this relationship was built into the modeling analysis of the ground-
water operating plan.  
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RDD/051860005 (CAH3130.DOC)  PAGE 1 OF 1 

TABLE 2-1 
Recharge and Discharge Components of the Hydrologic Cycle in the Upper Santa Clara River Basin 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Recharge Discharge 
Surface Water
Direct runoff of precipitation 
Precipitation runoff from upstream watershed areas 
Castaic Lake/Lagoon releases into Castaic Creek 
WRP discharges to the Santa Clara River 
Groundwater seepage into the Santa Clara River 
Irrigation return flows (agricultural and urban) 

Evapotranspiration of precipitation 
Santa Clara River flow to Ventura County 
Streamflow seepage to the Alluvial Aquifer 
Evapotranspiration of applied irrigation water 

Groundwater
Infiltration of precipitation Pumping 
Infiltration of outdoor applied water (agricultural and 
urban)

Evapotranspiration of Alluvial Aquifer groundwater by 
riparian vegetation 

Alluvial Aquifer subsurface inflow  
(Castaic Dam, Lang gage) 

Alluvial Aquifer subsurface outflow (western study area 
boundary) 

Streamflow seepage to Alluvial Aquifer Groundwater seepage into the Santa Clara River 

Notes:

The two sources of water for agricultural and municipal water uses in the basin are groundwater pumping and 
imported water from the SWP.  

Because SWP water is stored in Castaic Lake, which is outside the limits of the Alluvial and Saugus aquifers, it is 
not considered a part of the valley’s hydrologic cycle while it is still in storage. However, SWP water that is land-
applied or that is discharged from a WRP qualifies as a component of the hydrologic cycle. In addition, subsur-
face groundwater flow into the Santa Clarita Valley occurs beneath Castaic Creek through water seepage 
beneath Castaic Dam. 
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TABLE 2-2 
Estimated Annual Groundwater Discharge to the Santa Clara River, 1953 through 1999 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Calendar
Year 

Total Flow at 
Mouth of 

Castaic Creek  
(acre-feet)a

Total Gaged 
Flow at 

County Line 
(acre-feet)b

Estimated
Non-storm

Flow at  
County Line 
(acre-feet) 

WRP
Flows 

(acre-feet)

Estimated
Groundwater 
Discharge to 

River 
(acre-feet) 

Rainfall at 
Newhall-
Soledad

Gage 
(inches)c

Local Rainfall 
Conditiond

1953 0 4,986 4,943 0 4,943 4.88 Dry 

1954 977 7,316 5,554 0 5,554 15.82 Normal 

1955 134 4,795 4,122 0 4,122 13.91 Normal 

1956 311 5,429 3,803 0 3,803 14.21 Normal 

1957 559 4,782 2,410 0 2,410 22.85 Wet 

1958 21,204 38,756 5,344 0 5,344 23.14 Wet 

1959 473 3,277 2,206 0 2,206 9.81 Dry 

1960 1 777 586 0 586 11.64 Dry 

1961 79 804 410 0 410 8.82 Dry 

1962 5,101 28,460 2,433 0 2,433 21.22 Wet 

1963 32 1,884 1,058 0 1,058 12.79 Normal 

1964 1 1,030 646 0 646 10.09 Dry 

1965 3,702 35,614 996 0 996 32.28 Wet 

1966 5,780 10,101 2,332 No data --- 14.57 Normal 

1967 27,819 40,480 8,640 No data --- 23.23 Wet 

1968 4,381 7,216 3,895 No data --- 6.90 Dry 

1969 46,461 258,660 29,395 No data --- 32.42 Wet 

1970 6,597 31,066 14,924 No data --- 23.19 Wet 

1971 2,310 15,883 10,843 No data --- 13.75 Normal 

1972 2,205 16,027 12,975 No data --- 4.15 Dry 

1973 12,671 52,631 26,115 No data --- 19.79 Wet 

1974 7,288 25,265 11,918 No data --- 18.04 Wet 

1975 2,027 14,770 10,806 5,534 5,272 10.92 Dry 

1976 156 10,162 9,754 6,095 3,659 14.02 Normal 

1977 1,380 13,454 9,359 6,004 3,355 20.87 Wet 

1978 35,378 129,187 60,955 6,982 53,973 42.17 Wet 

1979 13,626 57,594 42,448 7,397 35,051 21.47 Wet 

1980 16,785 95,211 57,593 7,372 50,221 27.00 Wet 

1981 6,519 24,232 21,172 7,949 13,223 13.42 Normal 

1982 9,102 36,488 32,531 8,436 24,095 20.20 Wet 

1983 67,058 131,236 55,878 9,420 46,458 39.07 Wet 
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TABLE 2-2 
Estimated Annual Groundwater Discharge to the Santa Clara River, 1953 through 1999 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Calendar
Year 

Total Flow at 
Mouth of 

Castaic Creek  
(acre-feet)a

Total Gaged 
Flow at 

County Line 
(acre-feet)b

Estimated
Non-storm

Flow at  
County Line 
(acre-feet) 

WRP
Flows 

(acre-feet)

Estimated
Groundwater 
Discharge to 

River 
(acre-feet) 

Rainfall at 
Newhall-
Soledad

Gage 
(inches)c

Local Rainfall 
Conditiond

1984 13,787 39,279 35,215 9,512 25,703 12.86 Normal 

1985 2,619 24,466 24,089 9,614 14,475 8.37 Dry 

1986 4,945 48,024 31,327 10,822 20,505 18.02 Wet 

1987 911 26,198 23,663 11,844 11,819 14.45 Normal 

1988 2,415 36,611 24,934 12,363 12,571 16.92 Wet 

1989 Unavailable 24,799 23,453 13,560 9,893 7.56 Dry 

1990 0 23,472 21,772 14,006 7,766 6.98 Dry 

1991 65 34,901 18,702 14,108 4,594 17.21 Wet 

1992 4,450 68,577 23,601 15,703 7,898 32.03 Wet 

1993 7,725 152,783 65,054 17,179 47,875 32.72 Wet 

1994 Unavailable 32,039 31,239 16,946 14,293 10.27 Dry 

1995 5,611 82,409 51,001 17,824 33,177 29.15 Wet 

1996 5,632 47,930 36,366 16,831 19,535 15.88 Normal 

1997 9,885 36,780 27,521 15,778 11,743 13.35 Normal 

1998 47,803 205,139 81,744 17,695 64,049 30.73 Wet 

1999 5,830 32,382 27,176 17,847 9,329 8.96 Dry 
aValues through June 1977 are from the former Castaic Creek South gage (U.S. Geologic Survey [USGS] Gage 
Station 11108145). Values after June 1977 are derived from records of releases from Castaic Dam/ Lagoon into 
Castaic Creek, as provided by DWR. 
bValues through September 30, 1996, are from USGS Gage Station 11108500. This gage was located immediately 
downstream of the Los Angeles-Ventura County Line and was taken permanently out of service after October 21, 
1996. Data beginning on October 1, 1996, are from new USGS gage station 11109000, located approximately 
2.5 miles farther downstream, near Piru Junction, at the Las Brisas Bridge. 
cAnnual rainfall values are based on monthly records for this gage, as reported by the National Climate Data Center 
and LADPW. 
dDefined from median rainfall (14.57 in/yr) from 1950 through 2000. Dry year < 12.38 in/yr (85 percent of median 
rainfall). Wet year > 16.75 in/yr (115 percent of median rainfall). 
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TABLE 2-3 
Statistics on Annual Groundwater Discharge to the Santa Clara River, 1953 through 1999 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Castaic 
Creek Flows 
(acre-feet) 

Total Gaged 
Flow at 

County Line 
(acre-feet) 

Estimated
Non-storm

Flow at  
County Line 
(acre-feet) 

WRP Flows 
(acre-feet) 

Estimated
Groundwater 

Discharge to River 
(acre-feet) 

Rainfall at 
Newhall-

Soledad Gage
(inches)

Statistics for 1953 through 1965 

Minimum 0 777 410 0 410 4.88 

Median 311 4,795 2,410 0 2,410 13.91 

Average 2,506 10,608 2,655 0 2,655 15.50 

Maximum 21,204 38,756 5,554 0 5,554 32.28 

Statistics for 1975 through 1999 

Minimum 0 10,162 9,359 5,534 3,355 6.98 

Median 5,632 36,611 27,521 11,844 14,293 16.92 

Average 11,466 57,125 33,894 11,873 22,021 19.38 

Maximum 67,058 205,139 81,744 17,847 64,049 42.17 

Statistics for 1953 through 1965 and 1975 through 1999 

Minimum 0 777 410 5,534 410 4.88 

Median 3,161 30,250 22,613 11,844 8,613 15.14 

Average 8,230 41,211 23,207 11,873 15,396 18.05 

Maximum 67,058 205,139 81,744 17,847 64,049 42.17 

Statistics for 1953 through 1999 

Minimum 0 777 410 5,534 410 4.15 

Median 4,450 28,460 18,702 11,844 8,613 15.82 

Average 9,151 43,050 21,338 11,873 15,396 17.92 

Maximum 67,058 258,660 81,744 17,847 64,049 42.17 
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TABLE 2-4 
Statistics on Annual Groundwater Discharge to the Santa Clara River, 1953 through 1965 versus 1975 through 1999 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, 
 Los Angeles County, California 

Castaic 
Creek Flows 
(acre-feet) 

Total Gaged 
Flow at 

County Line 
(acre-feet) 

Estimated
Non-storm

Flow at  
County Line 
(acre-feet) 

WRP Flows 
(acre-feet) 

Estimated
Groundwater 

Discharge to River 
(acre-feet) 

Rainfall at 
Newhall-

Soledad Gage 
(inches)

Statistics for 5 Dry Years during 1953 through 1965 

Minimum 0 777 410 0 410 4.88 

Median 1 1,030 646 0 646 9.81 

Average 111 2,175 1,758 0 1,758 9.05 

Maximum 473 4,986 4,943 0 4,943 11.64 

Statistics for 4 Normal Years during 1953 through 1965 

Minimum 32 1,884 1,058 0 1,058 12.79 

Median 222 5,112 3,963 0 3,963 14.06 

Average 363 4,856 3,634 0 3,634 14.18 

Maximum 977 7,316 5,554 0 5,554 15.82 

Statistics for 4 Wet Years during 1953 through 1965 

Minimum 559 4,782 996 0 996 21.22 

Median 4,402 32,037 2,421 0 2,421 23.00 

Average 7,641 26,903 2,796 0 2,796 24.87 

Maximum 21,204 38,756 5,344 0 5,344 32.28 

Statistics for 6 Dry Years during 1975 through 1999 

Minimum 0 14,770 10,806 5,534 5,272 6.98 

Median 2,323 24,633 23,771 13,783 9,611 8.67 

Average 2,619 25,322 23,089 12,918 10,171 8.84 

Maximum 5,830 32,382 31,239 17,847 14,475 10.92 

Statistics for 6 Normal Years during 1975 through 1999 

Minimum 156 10,162 9,754 6,095 3,659 12.86 

Median 6,076 31,489 25,592 10,678 12,521 13.72 

Average 6,148 30,763 25,615 11,335 14,280 14.00 

Maximum 13,787 47,930 36,366 16,831 25,703 15.88 

Statistics for 13 Wet Years during 1975 through 1999 

Minimum 65 13,454 9,359 6,004 3,355 16.92 

Median 7,725 68,577 42,448 10,822 33,177 27.00 

Average 16,642 83,970 42,702 11,639 31,063 26.74 

Maximum 67,058 205,139 81,744 17,824 64,049 42.17 
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TABLE 2-5 
Statistics on Annual Groundwater Discharge to the Santa Clara River, Including and Excluding 1966 through 1974 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California

Castaic 
Creek Flows 
(acre-feet) 

Total Gaged 
Flow at 

County Line 
(acre-feet) 

Estimated
Non-storm

Flow at  
County Line 
(acre-feet) 

WRP Flows 
(acre-feet) 

Estimated
Groundwater 

Discharge to River 
(acre-feet) 

Rainfall at 
Newhall-

Soledad Gage 
(inches)

Statistics for 13 Dry Years during 1953 through 1999 

Minimum 0 777 410 5,534 410 4.15 

Median 473 14,770 10,806 13,783 5,272 8.82 

Average 1,601 14,311 12,630 12,918 6,347 8.41 

Maximum 5,830 32,382 31,239 17,847 14,475 11.64 

Statistics for 12 Normal Years during 1953 through 1999 

Minimum 0 7,316 2,433 6,004 2,433 13.35 

Median 5,101 26,198 21,172 11,844 11,743 16.92 

Average 5,238 27,883 16,963 10,788 8,671 17.10 

Maximum 12,671 52,631 27,521 15,778 13,223 21.22 

Statistics for 22 Wet Years during 1953 through 1999 

Minimum 65 4,782 996 6,004 996 16.92 

Median 7,507 44,252 25,525 10,822 20,505 23.17 

Average 15,807 73,060 29,877 11,639 24,412 25.62 

Maximum 67,058 258,660 81,744 17,824 64,049 42.17 

Statistics for 11 Dry Years during 1953 through 1965 and 1975 through 1999 

Minimum 0 777 410 5,534 410 4.88 

Median 79 14,770 10,806 13,783 5,272 8.96 

Average 1,226 14,800 13,393 12,918 6,347 8.94 

Maximum 5,830 32,382 31,239 17,847 14,475 11.64 

Statistics for 10 Normal Years during 1953 through 1965 and 1975 through 1999 

Minimum 32 1,884 1,058 6,095 1,058 12.79 

Median 944 17,197 15,463 10,678 8,649 13.97 

Average 3,834 20,400 16,823 11,335 10,022 14.07 

Maximum 13,787 47,930 36,366 16,831 25,703 15.88 

Statistics for 17 Wet Years during 1953 through 1965 and 1975 through 1999 

Minimum 65 4,782 996 6,004 996 16.92 

Median 5,611 48,024 31,327 10,822 20,505 23.14 

Average 14,524 70,543 33,312 11,639 24,412 26.30 

Maximum 67,058 205,139 81,744 17,824 64,049 42.17 
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TABLE 2-7 
CALSIM II Calculated State Water Project Municipal and Industrial Allocations 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Year OCAP Current EWAa OCAP Future EWAa 2020 SWP Reliabilityb

1950 0.88 0.91 0.79 
1951 1.00 1.00 0.96 
1952 1.00 1.00 1.00 
1953 1.00 1.00 0.95 
1954 1.00 1.00 0.96 
1955 0.44 0.45 0.43 
1956 1.00 1.00 1.00 
1957 0.94 0.91 0.75 
1958 1.00 1.00 1.00 
1959 0.84 0.88 0.83 
1960 0.51 0.55 0.56 
1961 0.68 0.72 0.76 
1962 0.93 0.98 0.87 
1963 1.00 1.00 1.00 
1964 0.84 0.74 0.73 
1965 0.87 0.81 0.77 
1966 1.00 1.00 0.92 
1967 1.00 1.00 1.00 
1968 0.89 0.90 0.85 
1969 1.00 1.00 1.00 
1970 1.00 1.00 0.95 
1971 1.00 1.00 1.00 
1972 0.76 0.75 0.65 
1973 1.00 1.00 0.91 
1974 1.00 1.00 1.00 
1975 1.00 1.00 1.00 
1976 0.78 0.75 0.65 
1977 0.03 0.04 0.20 
1978 1.00 1.00 1.00 
1979 1.00 0.94 0.89 
1980 1.00 0.91 0.85 
1981 0.90 0.92 0.84 
1982 1.00 1.00 1.00 
1983 1.00 1.00 1.00 
1984 0.66 1.00 0.99 
1985 0.97 0.91 0.83 
1986 0.74 0.70 0.78 
1987 0.70 0.77 0.71 
1988 0.12 0.17 0.23 
1989 0.96 0.95 0.83 
1990 0.24 0.27 0.28 
1991 0.24 0.29 0.25 
1992 0.39 0.43 0.29 
1993 1.00 1.00 1.00 

aSource: USBR, 2004 
bSource: DWR, 2003 
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FIGURE 2-8
ALLUVIAL GROUNDWATER ELEVATIONS
VERSUS GROUNDWATER RECHARGE 
AND DISCHARGE MECHANISMS (1950 to 2000)
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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FIGURE 2-9
SAUGUS GROUNDWATER ELEVATIONS
CLOSEST TO SANTA CLARA RIVER
VERSUS GROUNDWATER RECHARGE
AND DISCHARGE MECHANISMS (1950 to 2000)
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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1. SEE FIGURE 2-4 FOR LOCATIONS OF WELLS.
2. WRP = WATER RECLAMATION PLANT.
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FIGURE 2-10
SAUGUS GROUNDWATER ELEVATIONS
CLOSEST TO SANTA CLARA RIVER
VERSUS GROUNDWATER RECHARGE
AND DISCHARGE MECHANISMS (1990 to 2000)
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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NOTES:

1. SEE FIGURE 2-4 FOR LOCATIONS OF WELLS.
2. WRP = WATER RECLAMATION PLANT.
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FIGURE 2-11
SAUGUS GROUNDWATER ELEVATIONS
ALONG THE SOUTH FORK SANTA CLARA RIVER
VERSUS GROUNDWATER RECHARGE
AND DISCHARGE MECHANISMS (1950 to 2000)
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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NOTES:

1. SEE FIGURE 2-4 FOR LOCATIONS OF WELLS.
2. WRP = WATER RECLAMATION PLANT.
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FIGURE 2-12
SAUGUS GROUNDWATER ELEVATIONS
ALONG THE SOUTH FORK SANTA CLARA RIVER
VERSUS GROUNDWATER RECHARGE
AND DISCHARGE MECHANISMS (1990 to 2000)
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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NOTES:

1. SEE FIGURE 2-4 FOR LOCATIONS OF WELLS.
2. WRP = WATER RECLAMATION PLANT.
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FIGURE 2-13
GROUNDWATER ELEVATIONS IN ADJACENT
ALLUVIAL AND SAUGUS WELLS
VERSUS GROUNDWATER RECHARGE
AND DISCHARGE MECHANISMS (1950 to 2000)
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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NOTES:
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FIGURE 2-14
HISTORICAL CASTAIC CREEK FLOOD FLOWS
AVAILABLE TO DOWNSTREAM USERS
ANALYSIS OF GROUNDWATER BASIN YIELD
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SECTION 3 

Modeling Approach for Analyzing Basin Yield

The approach to using the Regional Model for the basin yield analysis began with 
identifying a simulation period spanning several decades to capture short-term (year-to-
year) and longer-term (multi-year) variations in pumping from both aquifer systems. 
Pumping was then assigned in the Regional Model in accordance with historical and current 
uses of each production well, and in consideration of how the pumping rate assignments are 
currently impacted by the presence of perchlorate in groundwater in specific areas. Regional 
Model simulation results were then studied to evaluate short-term and long-term trends in 
groundwater elevations, groundwater budgets, and river flows. This section presents the 
design details of this modeling evaluation.  

3.1 Model Description 
The Regional Model is a three-dimensional, numerical model that uses MicroFEM  finite-
element software (Hemker and de Boer, 2003). The Regional Model covers the entire area 
underlain by the Saugus Formation, plus the portions of the Alluvial Aquifer that lie beyond 
the limits of the Saugus Formation. Figure 3-1 shows the model domain, along with its 
location relative to the upstream watersheds that contribute runoff into the model study 
area. The Regional Model’s construction and calibration is summarized in Appendix B and 
discussed in detail in Regional Groundwater Flow Model for the Santa Clarita Valley: Model 
Development and Calibration (CH2M HILL, 2004a). 

The Regional Model area largely coincides with the Santa Clara River Valley Groundwater 
Basin, East Subbasin, delineated by DWR, extending from the Lang stream gage at the 
eastern end of the valley to the County Line stream gage area in the west. The Regional 
Model is based on a finite-element mesh consisting of 7 layers, with 17,103 nodes and 32,496 
elements in each layer. Figure 3-2 shows the spacing of the individual nodes that make up 
the grid. The upper model layer simulates the Alluvial Aquifer and also the upper portion 
of the Saugus Formation where the Alluvial Aquifer is not present. The underlying layers 
simulate the underlying freshwater Saugus Formation and its Sunshine Ranch Member. The 
layer representation is summarized schematically on Figure 3-3. Figure 3-4 shows the model 
layering in three cross-sectional views. 

The boundary conditions in the model consist of the following: 

1. Specified flux boundaries for the following:  

a. Precipitation 
b. Irrigation 
c. Recharge from ephemeral streams 
d. Pumping 
e. Underflow from beneath Castaic Dam 
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2. Head-dependent flux boundaries for the following: 

a. Groundwater discharges to the perennial reach of the Santa Clara River 

b. Residual drainage of groundwater to the Santa Clara River in the ephemeral reach 
under high water table conditions 

c. Evapotranspiration (ET) by phreatophyte plants, which extract groundwater from 
the shallow water table that lies along riparian river corridors 

3. Constant-head boundaries for the following: 

a. Subsurface inflow in the Alluvial Aquifer at the eastern end of the valley, at the 
Lang gage5

b. Subsurface outflow in the Alluvial Aquifer at the western end of the valley, at the 
County Line gage 

Groundwater recharge rates are estimated using precipitation records; streamflow records; 
watershed maps; topographic maps; and aerial photography. These recharge rates are 
calculated using a detailed Surface Water Routing Model (SWRM), which was written 
specifically to provide time-dependent, spatially varying recharge rates as input to the 
Regional Model. The SWRM relies on streamflow records at the Lang and County Line 
gages; historical records of rainfall data from the NCWD rain gage (see Figure 1-1 for the 
location of this gage); spatial variations in rainfall across the basin (see Figure 2-7); and, for 
the basin yield analysis, the rates and locations of future WRP discharges to the Santa Clara 
River and irrigation from agricultural and urban water uses. 

The depths from which production wells obtain water are defined in the Regional Model 
from well construction records. The rates and locations of pumping are based on the 
Purveyors’ operating plan for the basin and on the surveyed location of each production 
well.

3.2 Modeling Approach 
The process of designing the modeling analysis of the operating plan for the basin consisted 
of the following five activities: 

1. Selecting a period over which to simulate groundwater conditions resulting from 
various pumping configurations 

2. Defining pumping rates and schedules for each production well in the Santa Clarita 
Valley, considering the variability in pumping demands that occur due to cycles of 
drought and nondrought conditions and year-to-year variations in the availability of 
other water supplies 

3. Defining the variation in local hydrology (rainfall, streamflows, and groundwater 
recharge) on a month-to-month basis throughout the simulation period 

5A constant-head boundary was established in the Regional Model at this location using recent field conditions that were 
observed after the model calibration report (CH2M HILL, 2004a) was published. This change improved the Regional Model’s 
calibration in the Alluvial Aquifer in the upper reaches of Soledad Canyon and did not appreciably change the calibration quality 
elsewhere. See CH2M HILL (2005) for further details. 
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4. Running the model to calculate time-varying (monthly) groundwater elevations and 
groundwater discharge terms throughout the multi-year simulation period 

5. Evaluating the modeling results by examining forecasted time-series plots 
(hydrographs) of water budget terms and groundwater elevations to evaluate the 
effects of the operating plan in the Alluvial Aquifer, the Saugus Formation, and the 
Santa Clara River 

These activities are described in further detail below. 

3.3 Simulation Period 
The locations and temporal variation in pumping from the Alluvial Aquifer were defined in 
the model from the operating plan and from historical records of the year-to-year variability 
in local hydrology. Simulated pumping from the Saugus Formation was defined from the 
operating plan, historical pumping records, and operational constraints and historical 
patterns of SWP water supply availability. 

3.3.1 Selection of Simulation Period 
Because the operating plan for the Saugus Formation is linked to the hydrology and 
operational constraints for the SWP system, the year-to-year variability in Saugus Formation 
pumping is, to a great extent, dependent on the hydrology outside the valley (i.e., in 
northern California). As shown in Table 3-1, local hydrology is often not a good indicator of 
local pumping conditions in the Saugus Formation, because local droughts and SWP 
droughts frequently do not coincide with each other. The following are examples: 

1. In 1955, dry conditions in the SWP system coincided with approximately 14 inches of 
rainfall at the Newhall-Soledad rain gage, which is similar to the long-term median 
rainfall recorded at this gage. 

2. In 1976 and 1977, the SWP system hydrology was critical, while the local hydrology 
during those years was near normal (1976) and wetter than normal (1977). 

3. In 1987 and 1988, the SWP system hydrology was dry (1987) and critical (1988), while 
the local hydrology during those years was near normal (1987) and wetter than normal 
(1988). 

4. In 1991 and 1992, the SWP system hydrology was in its fifth and sixth consecutive years 
of dry or critical hydrology, while the local hydrology was wetter than normal both 
years.

5. In 2001, dry conditions in the SWP system coincided with wetter-than-normal local 
conditions. 

Consequently, it was decided that the model would need to be run over several decades to 
capture the year-to-year variability in the hydrology of each system, as well as the less 
frequent times when both systems experience similar hydrologic conditions (as occurred  
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periodically during the 1960s and in 1994). Historical records were then analyzed to identify 
a synthetic simulation period that would meet the following criteria: 

1. The simulation time should be long enough to include an historical period that accounts 
for the year-to-year variations in local hydrology that have been observed in the past.  

2. The period should be long enough to include longer-term (i.e., on the order of decades) 
periods of relatively dry conditions and relatively wet conditions. 

3. The average rainfall during the simulation period should be similar to the average 
rainfall of 17.84 in/yr that was observed from 1950 through 2000 at the Newhall-Soledad 
gage.

4. The period should be sufficiently long to allow simulation of two occurrences of reduced 
SWP water supplies during the period 1990 through 1992, which corresponds to periods 
of increased pumping from the Saugus Formation under the operating plan. 

5. The frequency of dry-year occurrences in the SWP system, corresponding to increased 
pumping from the Saugus Formation, should be similar to the historical frequency. 

6. If necessary to meet other criteria, the simulation should repeat parts of this sequence 
before and/or after the historical sequence. 

Examination of historical local hydrology and independent simulations of SWP deliveries 
resulted in the selection of a 78-year period over which the model was run, with monthly 
time steps. The 78-year period replicates the historical hydrology of the following years: 

1. Years 1 through 24 = 1980 through 2003 
2. Years 25 through 78 = 1950 through 2003 

3.3.2 Relationship of Simulation Period to Variations in Alluvial Aquifer Pumping 
Figure 3-5 shows the year-to-year rainfall in the valley and the cumulative departure from 
average rainfall for each year during the 78-year simulation period. The figure also shows 
each simulation year’s corresponding historical year. The cumulative departure from 
average rainfall is plotted to show the occurrence of relatively wet versus relatively dry 
periods. A year-to-year decline in the slope of the cumulative departure curve indicates that 
conditions are dry, whereas a year-to-year increase indicates that rainfall is above normal. 
Also plotted are the occurrences of SWP droughts. The figure shows the following: 

1. The first 19 years of the simulation period are generally wet, as a whole, though a multi-
year drought occurs in years 5 through 12 (1984 through 1991). 

2. A prolonged dry period begins in year 20, as indicated by the downward slope in the 
cumulative departure curve. This period lasts through year 39, as the curve starts to 
slope upward to the right beginning in year 406. This 20-year period of generally dry 
conditions corresponds to the historical period 1999 through 2003, followed by 1950 
through 1964. 

6Year 40 is equivalent to historical year 1965, when rainfall was over 32 inches, or 2.2 times the long-term median rainfall and
1.8 times the long-term average rainfall. 
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3. Rainfall was generally at or above normal from years 40 through 45 (historical years 
1965 through 1970), before a drought ensued from years 46 through 51 (historical years 
1971 through 1976). 

4. Rainfall was then generally above normal during years 52 through 58 (1977 through 
1983), followed by the drought years 59 through 66 (1984 through 1991), the 
wetter-than-normal years 67 through 76 (1992 through 2001), and dry years 
77 and 78 (2002 and 2003). 

Table 3-2 shows the sequence of local hydrologic conditions and resulting valleywide 
pumping volumes for the Alluvial Aquifer that have been defined from the groundwater 
operating plan for the valley. The 78-year simulation period contains the following: 

1. Twenty-four years of sporadic dry-year pumping, which is approximately 30 percent of 
the simulated 78-year period. 

2. One drought consisting of 4 consecutive years of below-normal pumping (in years 
34 through 37, based on historical hydrology from 1959 through 1962). 

3. Two droughts consisting of 3 consecutive years of below-normal pumping (in years 
10 through 12 and 64 through 66, both of which are based on historical hydrology from 
1989 through 1991). 

4. Three years (years 12, 37, and 66) when rainfall is near or above normal, but pumping is 
assigned at a dry-year rate because the year was preceded by a multi-year local drought. 

3.3.3 Relationship of Simulation Period to Variations in Saugus Pumping 
Table 3-3 shows the sequence of SWP droughts, SWP allocations, and resulting pumping 
volumes for the Saugus Formation that have been defined based on the CLWA and USBR 
analyses. With respect to Saugus Formation pumping, the 78-year period contains the 
following: 

1. Two droughts lasting 2 years 
2. Two droughts lasting 3 years 
3. A dry year that occurs 2 years before the beginning of each 3-year drought  
4. A dry year that begins 1 year after each 3-year drought has ended 
5. A total of 18 dry years, or an average of 1 dry year approximately every 4 years 
6. Sixty years of normal-year pumping from the Saugus Formation 

3.4 Assignment of Pumping Rates 
Pumping rates for Purveyor-owned wells and known private pumping wells (owned by the 
Newhall Land & Farming Company (NLF), the Wayside Honor Rancho, and Robinson 
Ranch) were assigned in accordance with the groundwater operating plan for the Santa 
Clarita Valley, which defines ranges of valleywide annual pumping, given the water supply 
needs of the Purveyors. Pumping rates at individual wells were also assigned using the 
recent and planned production schedules for each well, information on the depths and 
lengths of the intake sections (open intervals) of each well, and by incorporating current 
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plans addressing the presence of perchlorate in specific portions of the Saugus Formation 
and the Alluvial Aquifer.  

As noted in the discussion of the groundwater operating plan in Section 2.2, the water 
management practices of the Purveyors recognize ongoing Alluvial Aquifer pumping for 
agricultural water supply, as well as other smaller private domestic and related pumping.  
For the last 7 years of formal annual water report preparation in the Santa Clarita Valley, 
those reports have included estimates of the latter private pumping. In recent years, that 
estimate has been 500 AF/yr.  Initially in 2003, during the preparation of the Groundwater 
Management Plan (CLWA, 2003), and recently, during ongoing preparation of the 2005 
UWMP, the Santa Clarita Valley Well Owners’ Association submitted limited information 
about the nature and magnitude of private well pumping.  The most notable input from the 
Well Owners’ Association was its detailed estimate of private well pumping in the San 
Francisquito Canyon portion of the basin: a total of 85 AF/yr by 73 individual private 
pumpers, or an average of approximately 1.2 AF/yr per private well (equivalent to 
approximately 0.7 gallon per minute).  As a result of that information, there is increased 
confidence that total private pumping in the basin by smaller users is within the 500 AF/yr 
estimate presented in recent annual water reports and is, therefore, approximately 1 percent 
of typical Alluvial Aquifer pumping by the Purveyors and other known private well owners 
(including agricultural pumpers) combined.  However, the small private wells are not 
explicitly modeled in the basin yield analysis described herein because their locations and 
operations are not known, and their operation creates a pumping stress that is essentially 
negligible at the scale of the regional model. Ultimately, as discussed throughout this report, 
the intent to maintain overall pumping within the operating plan, including private 
pumping, will result in sustainable groundwater conditions to support the combination of 
municipal (Purveyor), agricultural, and private groundwater use on an ongoing basis.  
Thus, private well owners in the basin, like the large municipal and agricultural pumpers, 
can expect groundwater supplies to continue to be available as they have been in the past, 
with some fluctuations in water levels through wet and dry periods, but no long-term 
depletion of supply. 

Details of pumping rate assignments for Purveyor-owned wells and known private 
pumping wells are discussed for the Alluvial Aquifer in Section 3.4.1 and for the Saugus 
Formation in Section 3.4.2. Section 3.4.3 discusses the monthly distribution of pumping for 
each well. Section 3.4.4 discusses how the pumping rate assignments relate to the presence 
of perchlorate in groundwater. 

3.4.1 Variations in Alluvial Aquifer Pumping 
Pumping rates at specific wells were assigned for normal and dry years using the operating 
plan and information on the capacity, recent and planned use, and location of each well. 
Figure 2-4 shows the locations of these wells and other wells in the valley. Table 3-4 
compares recent annual pumping volumes at each Alluvial Aquifer well with the assumed 
future production rates at each well under normal and dry-year conditions. Most Alluvial 
Aquifer wells were specified to operate at similar rates regardless of year type. However, 
there were two exceptions, as follows: 

1. Wells in the eastern portion of the basin (the NCWD-Pinetree wells, nine wells owned 
by SCWC, and the privately owned Robinson Ranch well) were assumed to have lower 
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pumping capacities during dry years than nondrought years because of lower ground-
water elevations during dry periods. This assumption was based on historical observa-
tions indicating that the eastern portion of the Alluvial Aquifer, in contrast to other parts 
of the valley, experiences declines in water levels during dry periods.  

2. Pumping was also reduced at NCWD’s three operating wells in Castaic Valley, in 
accordance with recent pumping records from those wells. 

3.4.2 Variations in Saugus Formation Pumping 
Pumping rates at specific Saugus Formation production wells were assigned for each type of 
year (normal, dry year 1, dry year 2, and dry year 3) using the operating plan for the valley 
and information on the capacity, recent and planned use, and location of each well. 
Table 3-5 summarizes the annual pumping volumes at each Saugus Formation well7.
Significant aspects of the pumping rate selection at each well are as follows: 

1. Pumping from most existing Saugus Formation production wells was based on recent 
and planned use of these wells, as defined by the Purveyors. The simulation included 
increased dry-year pumping from the Saugus Formation in the western portion of the 
basin, where it is anticipated that future wells will be installed. 

2. Each Saugus Formation production well has an intake section (open interval) that is 
significantly longer in vertical extent than the thicknesses of the individual layers that 
represent the Saugus Formation in the Regional Model. Consequently, the Saugus 
pumping rates were assigned to multiple layers in the model by considering the depths 
of the intake section of each well and the transmissivity of each model layer. Table 3-6 
shows the allocation of pumping in each model layer for each Saugus Formation 
production well, along with the intake sections of each well and the model-simulated 
transmissivity in each layer at each well location. 

3.4.3 Monthly Allocation of Pumping 
Table 3-7 shows the allocation of pumping, by month, for agricultural and urban production 
wells in both the Saugus Formation and the Alluvial Aquifer. Separate distributions were 
used because agricultural demands are for exclusively outdoor uses, whereas urban 
demands are for both indoor and outdoor uses. As discussed in the model development 
report (CH2M HILL, 2004a), the monthly distribution of agricultural pumping was derived 
from crop consumptive use requirements published by the California Irrigation 
Management Information Service. The monthly distribution of urban demand was 
determined by examining historical monthly flow records for the two LACSD WRPs and 
monthly demand distributions recorded by the Purveyors during the past several years. 

3.4.4 Influence of Perchlorate Contamination on Groundwater Pumping 
In 1997, two Saugus Formation production wells owned by CLWA’s Santa Clarita Water 
Division (formerly SCWC) (wells SCWC-Saugus1 and SCWC-Saugus2), one Saugus 
Formation production well owned by the Newhall County Water District (NCWD) 

7Table 3-5 only lists wells that are anticipated to be operating in the future. Existing wells that are not listed in this table (such 
as NCWD-7 and NCWD-10) are currently not in service or pump very limited quantities of groundwater, and, therefore, are not 
expected to provide significant quantities of water in the future. 
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(well NCWD-11), and one Saugus Formation production well owned by VWC (well 
VWC-157) were shut down because perchlorate was detected in groundwater at these 
wells8. In 2002, an Alluvial Aquifer production well owned by SCWC (well SCWC-Stadium) 
was shut down because of perchlorate detection. In March 2005, an Alluvial Aquifer 
production well owned by VWC (well VWC-Q2) was shut down because of perchlorate 
detection. The locations of the six impacted production wells and nearby nonimpacted 
production wells are shown on Figure 3-6, along with the locations of monitoring wells and 
exploratory borings that have been installed to investigate the extent of perchlorate 
contamination. Figure 3-6 also shows perchlorate concentrations at locations where 
perchlorate has been detected in groundwater. At each of the six production wells, the 
detected perchlorate concentrations exceeded the State of California’s Action Level (AL) for 
perchlorate at the time of the detection9.

In 2003, the Purveyors entered into a voluntary cleanup agreement with the California 
Department of Toxic Substances Control whereby the Department of Toxic Substances 
Control provides review and oversight of the activities of the Purveyors in response to the 
perchlorate detections. The Purveyors have also initiated a process for approval by the 
California Department of Health Services, in accordance with its Policy 97-005, for restora-
tion of water supply from “severely impaired” water sources, such as the perchlorate-
impacted wells. Also in 2003, the Purveyors and the responsible party (the Whittaker 
Corporation) entered into an Interim Settlement Agreement. Activities since execution of the 
Interim Settlement Agreement have consisted of developing the elements of a remedial 
strategy that will entail pumping of two impacted wells for containment of perchlorate 
migration; treatment and subsequent use of the pumped water for water supply; and 
installation of replacement wells in non-impacted portions of the basin to restore the 
remainder of groundwater supply impacted by perchlorate. A noteworthy detail of these 
activities is that the Regional Model was used to identify the design of a pumping scheme 
that would meet the Purveyors’ objectives for perchlorate containment in the Saugus 
Formation (CH2M HILL, 2004b). 

With respect to perchlorate presence in the Alluvial Aquifer, the selection of pumping rates 
for the basin yield analysis was as follows: 

1. Well SCWC-Stadium was simulated as pumping during each year of the 78-year 
simulation period. The Whittaker Corporation is developing plans to mitigate the source 
of perchlorate to the portion of the Alluvial Aquifer immediately north and 
downgradient of the Whittaker-Bermite property. The modeled pumping scenario simu-
lates the possibility that the well will be returned to service in the future and pump at a 
rate similar to historical volumes after source mitigation activities have reduced 
perchlorate concentrations to undetectable levels in the Alluvial Aquifer at and near 
this well. 

8As part of the ongoing implementation of perchlorate containment and restoration of impacted capacity, well VWC-157 was 
abandoned in January 2005 and replaced by new well VWC-206. Thus, this analysis includes planned pumping from 
replacement well VWC-206. 
9The AL has varied over time. The California Department of Health Services initially established an AL of 18 micrograms per 
liter ( g/L) in 1997, at the same time the four impacted Saugus Formation production wells were taken offline. In 2002, the 
Department of Health Services revised the AL to 4 g/L based on studies by the U.S. Environmental Protection Agency. In 
March 2004, the AL was revised to 6 g/L based on a public health goal published by the Office of Environmental Health 
Hazard Assessment. See http://www.dhs.ca.gov/ps/ddwem/chemicals/perchl/actionlevel.htm for further details. 
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2. Well VWC-Q2 was simulated as pumping during each year of the 78-year simulation 
period. VWC and the Whittaker Corporation are currently implementing plans to install 
perchlorate treatment (ion exchange) facilities at the wellhead to remove perchlorate so 
that the well can be returned to service (LSCE, 2005b). VWC is working with USFilter to 
install and maintain this treatment and is preparing an application to amend its water 
supply permit to allow treatment at this well, which is expected to be returned to service 
by fall 2005. The perchlorate detected in well VWC-Q2 does not significantly impact the 
water supplies used to meet demand in the Santa Clarita Valley during the time 
required to respond to the contamination at this well (LSCE, 2005b). 

With respect to perchlorate presence in the Saugus Formation, the Purveyors have devel-
oped a hydraulic containment plan for the Saugus Formation that consists of pumping from 
the SCWC-Saugus1 and SCWC-Saugus2 production wells. The three Saugus wells impacted 
by perchlorate had produced a combined average of 4,186 AF/yr of water during the 
5 years preceding the detection of perchlorate. Restoration of that volume of water is cur-
rently planned to be achieved by reactivating wells SCWC-Saugus1 and SCWC-Saugus2, 
with treatment for removal of perchlorate, and by constructing replacement wells in other 
parts of the Saugus Formation not impacted by perchlorate. Full restoration of impacted 
water supply, including implementation of the containment plan, is currently scheduled for 
2006. The containment plan will consist of (1) pumping groundwater on a nearly continual 
basis from production wells SCWC-Saugus1 and SCWC-Saugus2 production wells; (2) treat-
ing the pumped water using ion exchange resins followed by chlorine and ammonia disin-
fection; and (3) pumping the treated water to CLWA’s Rio Vista Intake Pump Station for 
subsequent distribution for municipal water supply. This containment plan was developed 
to meet the following objectives, which were identified by the Purveyors: 

1. Hydraulically contain perchlorate that is migrating westward in the Saugus Formation 
from the Whittaker-Bermite property toward the impacted production wells 

2. Hydraulically contain perchlorate that is present at monitoring well MP-5 and 
production well VWC-157, which are located downgradient of the impacted wells 

3. Protect downgradient production wells that are currently not impacted 

4. Restore the annual volumes of water that were pumped from the impacted wells before 
they were shut down 

5. Operate the impacted wells in a manner that is consistent with the groundwater 
operating plan 

6. If possible, pump one or more of the impacted Saugus Formation production wells in a 
manner that also contains perchlorate migrating in the Alluvial Aquifer from the 
northern portion of the Whittaker-Bermite property 

A detailed analysis of this perchlorate containment plan in the Saugus Formation is 
presented in Final Report: Analysis of Perchlorate Containment in Groundwater Near the 
Whittaker-Bermite Property (CH2M HILL, 2004b). The pumping plan described in that report 
for the SCWC-Saugus1 and SCWC-Saugus2 production wells was also used in the basin 
yield modeling evaluation. These wells were assumed to operate on a continuous basis to 
contain perchlorate in this portion of the Saugus Formation. The analysis assumed each well 
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would be offline 1 month each year for routine maintenance, but would otherwise operate 
on a continuous basis. 

Additionally, for the previous evaluations of the containment plan and for the basin yield 
analysis, the third impacted production well (NCWD-11) was assumed to operate at a yield 
of 1,200 gallons per minute for a period of 5 months during the peak-demand season, 
providing a volume of 811 acre-feet that would be treated prior to entering the distribution 
system. Consequently, total pumping from the three perchlorate-impacted Saugus Forma-
tion production wells that will be returned to service (SCWC-Saugus1, SCWC-Saugus2, and 
NCWD-11) was simulated as 4,355 AF/yr. Total pumping from NCWD wells completed in 
the Saugus Formation was simulated as 3,441 AF/yr in normal years and 4,899 AF/yr in dry 
years, with pumping occurring from NCWD-11 and nearby production wells NCWD-12 
and NCWD-13. Because they are closely spaced geographically, the three wells together 
form a pumping center in the Saugus Formation. Thus, although NCWD may choose to no 
longer use well NCWD-11, this analysis includes a pumping distribution that examines the 
sustainability of the Saugus Formation with a conservatively high pumping capacity at this 
pumping center. 

3.5 Simulation Methods for Other Local Hydrologic Processes 
In addition to groundwater pumping, infiltration from irrigation (from urban and 
agricultural lands), precipitation, and streamflows (stormwater and WRP discharges) were 
also modeled. These other local hydrologic processes were defined using the Surface Water 
Routing Model (SWRM), which is described in Appendix C to the Regional Model 
development and calibration report (CH2M HILL, 2004a). Key aspects of the derivation of 
these terms are described in the following sections. 

3.5.1 Recharge from Urban Irrigation 
Under existing land use and water use conditions, the estimated long-term infiltration rates 
of applied irrigation water beneath urban areas, under full build-out conditions in the 
valley, were estimated to be 1.0 in/yr for industrial and retail lands, 2.2 in/yr for residential 
developments and parks, and 4.6 in/yr for golf courses. These rates were applied during 
each year (and each month) of the 78-year simulation period. The areas over which these 
rates were applied were larger than under current conditions. The areas were defined from 
existing land use data and from LACSD mapping of projected future land uses in the rest of 
the Santa Clarita Valley under full build-out conditions10. Figure 3-7 shows the land use that 
was simulated in the model for full build-out conditions.  

3.5.2 Recharge from Agricultural Irrigation 
As discussed in the Newhall Ranch Updated Water Resources Impact Evaluation
(CH2M HILL, 2002), irrigation of lands owned by NLF results in existing agricultural return 
flows. The source of most irrigation water is groundwater pumping from the Alluvial 
Aquifer, with some limited pumping occurring from one Saugus Formation well (NLF-156). 

10LACSD land use mapping indicates that, including Newhall Ranch, approximately 14,000 acres of currently undeveloped 
land will be urbanized in the future within the Regional Model simulation area. Additional urbanization will also occur in areas
that are within the watershed, but outside the Regional Model’s boundaries. 
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Under full valley build-out conditions, the currently irrigated lands will no longer be 
irrigated because their water source will be used as part of the water supply for Newhall 
Ranch. Therefore, under full build-out conditions, no agricultural irrigation will occur 
within the area simulated by the Regional Model. 

3.5.3 Precipitation Recharge 
Infiltration from direct precipitation within the Regional Model domain was defined 
using data from the Newhall-Soledad and NCWD rain gages, an isohyet map of rainfall 
throughout the watershed, and a power-function equation developed by Turner (1986) 
that describes the relationship between annual rainfall and ET rates within the valley. 
Details concerning the derivation of precipitation infiltration rates from these data are 
contained in Appendix C to the Regional Model development and calibration report 
(CH2M HILL, 2004a). Table 3-8 lists the simulated monthly precipitation at the NCWD 
rain gage for the 78-year model period11.

3.5.4 Stormwater Flows and Recharge from Streams 
For each month of the simulation, the SWRM calculated the amounts of stormwater flow 
and groundwater recharge in all streams, plus the amount of flow and groundwater 
recharge arising from projected future WRP discharges to the Santa Clara River. For the 
Santa Clara River, the volume of streamflow was defined from measured and estimated 
streamflow data at the Lang gage (Table 3-9). For Castaic Creek, the volume of streamflow 
was defined from historical DWR operations and consideration of the hydrologic year type 
(Table 3-10). For the remaining Santa Clara River tributaries, streamflow volumes were 
defined by the SWRM using monthly rainfall data and the Turner (1986) relationship 
between rainfall, ET, and the subsequent yield from each watershed.  

3.5.5 WRP Discharges to the Santa Clara River 
Treated water is discharged to the Santa Clara River from two LACSD WRPs. As shown on 
Figure 1-1, the Saugus WRP discharges to the river immediately above the mouth of the 
South Fork Santa Clara River, and the Valencia WRP discharges to the river just west of 
Interstate 5.  

Under full valley build-out conditions, future flows into and from WRPs will be higher than 
historical flows because of increased development and the associated increase in indoor 
water use volumes. Additionally, a portion of the future treated water will be reclaimed, as 
described in CLWA’s recycled water master plan (Kennedy/Jenks Consultants, 2002). 
Future inflows to the Saugus and Valencia WRPs were estimated from projected future 
water demands and from comparisons of historical water use and measured inflows to both 
WRPs. Table 3-11 shows the derivation of urban water demands outside the Newhall Ranch 
development (which will be served by a new, separate WRP). Table 3-12 shows the total 
amount of treated water generated by the Saugus and Valencia WRPs, and the amount of 
this water that is reclaimed and discharged to the river, by month. The analysis assumes 
that the reclaimed water volume will be no more than 16,000 AF/yr, to maintain existing 
flow volumes in the Santa Clara River. For the Newhall Ranch WRP, discharges to the river 

11The simulated monthly precipitation was defined from measurements at the NCWD gage from 1979 through 2003, as well as 
by combining the isohyet map with measurements at the Newhall-Soledad gage from 1950 through 1978. 
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will be 286 AF/yr, occurring primarily in December and January, when demands for 
reclaimed water are at their seasonal low. The total combined volumes of treated water 
discharged to the Santa Clara River under full valley build-out conditions (including 
Newhall Ranch) are summarized, by month, in Table 3-13. These rates were used in each 
year of the 78-year simulation. 

3.5.6 Monthly Assignment and Tracking of Surface Water Budget 
The month-by-month assignment of the rates and locations of surface water infiltration to 
the underlying Alluvial Aquifer system was performed by the SWRM using the procedures 
described in Section C.8.5 of Appendix C to the Regional Model development and calibra-
tion report (CH2M HILL, 2004a). Streambed infiltration capacities were the same as those 
used in the calibrated model. For each of the 78 years in the model simulation, the stream-
bed infiltration capacity values were selected by matching the year to 1 of the 20 years (1980 
through 1999) from the model calibration runs, using rainfall and streamflow data to select 
the corresponding streambed infiltration rates.  

The SWRM also tracked the volume of surface water in each simulated stream that does not 
infiltrate during each month because of gaining stream conditions (i.e., rejected stream 
leakage). This rejected stream leakage was calculated to remain as surface water in the Santa 
Clara River and to eventually exit the Regional Model at the west end of the valley, at the 
County Line gage. 

3.6 Running the Model and Evaluating Results 
As discussed in the previous sections, the modeling evaluations were performed by simulat-
ing conditions on a monthly basis for the 78-year simulation period. The first step in this 
process consisted of running the SWRM to calculate the monthly distribution of recharge to 
the Alluvial Aquifer system (from rainfall, streamflow, irrigation, and WRP discharges) and 
recharge to the Saugus Formation (from rainfall and irrigation) in areas where the Alluvial 
Aquifer is not present. The output from the SWRM consisted of monthly files that assigned 
recharge to each node in the model grid. 

The Regional Model was then run using monthly time steps, in which pumping and 
recharge terms were varied each month. The model was run by solving the groundwater 
flow equations for three time intervals during each month to improve the accuracy of the 
calculations. For each sub-interval of time, the model was run with a convergence criterion 
of 0.0001 foot for groundwater elevations and a water budget convergence criterion of 
1 cubic foot per day. The model results were then evaluated by generating time-series plots 
(hydrographs) of water budget terms and groundwater elevations to evaluate the potential 
effects of the groundwater operating plan across the basin. The hydrographs were used to 
evaluate whether the operating plan is consistent with the objective of operating the basin in 
a manner that maintains long-term stability in groundwater levels and river flows. This 
analysis and its findings are presented in Section 4. 
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TABLE 3-1 
Historical Hydrology in Northern California and the Santa Clarita Valley, 1950 through 2003 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Year Northern California Hydrologya Local Rainfallb

1950 Below Normal 6.84

1951 Above Normal 12.42

1952 Wet 34.19

1953 Wet 4.88

1954 Above Normal 15.82

1955 Dry 13.91

1956 Wet 14.21

1957 Above Normal 22.85

1958 Wet 23.14

1959 Below Normal 9.81

1960 Dry 11.64

1961 Dry 8.82

1962 Below Normal 21.22

1963 Wet 12.79

1964 Dry 10.09

1965 Wet 32.28

1966 Below Normal 14.57

1967 Wet 23.23

1968 Below Normal 6.90

1969 Wet 32.42

1970 Wet 23.19

1971 Wet 13.75

1972 Below Normal 4.15

1973 Above Normal 19.79

1974 Wet 18.04

1975 Wet 10.92

1976 Critical 14.02

1977 Critical 20.87

1978 Above Normal 42.17

1979 Below Normal 21.47

1980 Above Normal 27.00

1981 Dry 13.42

1982 Wet 20.20

1983 Wet 39.07

1984 Wet 12.86
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TABLE 3-1 
Historical Hydrology in Northern California and the Santa Clarita Valley, 1950 through 2003 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Year Northern California Hydrologya Local Rainfallb

1985 Dry 8.37

1986 Wet 18.02

1987 Dry 14.45

1988 Critical 16.92

1989 Dry 7.56

1990 Critical 6.98

1991 Critical 17.21

1992 Critical 32.03

1993 Above Normal 32.72

1994 Critical 10.27

1995 Wet 29.15

1996 Wet 15.88

1997 Wet 13.35

1998 Wet 30.73

1999 Wet 8.96

2000 Above Normal 14.04

2001 Dry 22.24

2002 Dry 7.90

2003 Above Normal 15.70

aDefined by water year, using DWR’s Sacramento Valley Unimpaired Runoff Index: wet = wettest; critical = 
driest. 
bRecords are for the Newhall-Soledad rain gage (Station No. FC32CE), in inches. As shown on Figure 2-6, 
the median and average rainfall at this gage from 1950 through 2002 were 14.57 in/yr and 17.84 in/yr, 
respectively. 
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TABLE 3-2 
Local Hydrology and Corresponding Pumping from the Alluvial Aquifer for the 78-year Simulation 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, 
Los Angeles County, California 

Model Year 
Based on 

Historical Year 
Local Rainfall 

(inches)a

Alluvial Aquifer Pumping under 
the Groundwater Operating Planb,c

(AF/yr)
1 1980 27.00 35,000-40,000 
2 1981 13.42 35,000-40,000 
3 1982 20.20 35,000-40,000 
4 1983 39.07 35,000-40,000 
5 1984 12.86 35,000-40,000 
6 1985 8.37 30,000-35,000 
7 1986 18.02 35,000-40,000 
8 1987 14.45 35,000-40,000 
9 1988 16.92 35,000-40,000 

10 1989 7.56 30,000-35,000 
11 1990 6.98 30,000-35,000 
12 1991 17.21 30,000-35,000 
13 1992 32.03 35,000-40,000 
14 1993 32.72 35,000-40,000 
15 1994 10.27 30,000-35,000 
16 1995 29.15 35,000-40,000 
17 1996 15.88 35,000-40,000 
18 1997 13.35 35,000-40,000 
19 1998 30.73 35,000-40,000 
20 1999 8.96 30,000-35,000 
21 2000 14.04 35,000-40,000 
22 2001 22.24 35,000-40,000 
23 2002 7.90 30,000-35,000 
24 2003 15.70 35,000-40,000 
25 1950 6.84 30,000-35,000 
26 1951 12.42 35,000-40,000 
27 1952 34.19 35,000-40,000 
28 1953 4.88 30,000-35,000 
29 1954 15.82 35,000-40,000 
30 1955 13.91 35,000-40,000 
31 1956 14.21 35,000-40,000 
32 1957 22.85 35,000-40,000 
33 1958 23.14 35,000-40,000 
34 1959 9.81 30,000-35,000 
35 1960 11.64 30,000-35,000 
36 1961 8.82 30,000-35,000 
37 1962 21.22 30,000-35,000 
38 1963 12.79 35,000-40,000 
39 1964 10.09 30,000-35,000 
40 1965 32.28 35,000-40,000 
41 1966 14.57 35,000-40,000 
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TABLE 3-2 
Local Hydrology and Corresponding Pumping from the Alluvial Aquifer for the 78-year Simulation 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, 
Los Angeles County, California 

Model Year 
Based on 

Historical Year 
Local Rainfall 

(inches)a

Alluvial Aquifer Pumping under 
the Groundwater Operating Planb,c

(AF/yr)
42 1967 23.23 35,000-40,000 
43 1968 6.90 30,000-35,000 
44 1969 32.42 35,000-40,000 
45 1970 23.19 35,000-40,000 
46 1971 13.75 35,000-40,000 
47 1972 4.15 30,000-35,000 
48 1973 19.79 35,000-40,000 
49 1974 18.04 35,000-40,000 
50 1975 10.92 30,000-35,000 
51 1976 14.02 35,000-40,000 
52 1977 20.87 35,000-40,000 
53 1978 42.17 35,000-40,000 
54 1979 21.47 35,000-40,000 
55 1980 27.00 35,000-40,000 
56 1981 13.42 35,000-40,000 
57 1982 20.20 35,000-40,000 
58 1983 39.07 35,000-40,000 
59 1984 12.86 35,000-40,000 
60 1985 8.37 30,000-35,000 
61 1986 18.02 35,000-40,000 
62 1987 14.45 35,000-40,000 
63 1988 16.92 35,000-40,000 
64 1989 7.56 30,000-35,000 
65 1990 6.98 30,000-35,000 
66 1991 17.21 30,000-35,000 
67 1992 32.03 35,000-40,000 
68 1993 32.72 35,000-40,000 
69 1994 10.27 30,000-35,000 
70 1995 29.15 35,000-40,000 
71 1996 15.88 35,000-40,000 
72 1997 13.35 35,000-40,000 
73 1998 30.73 35,000-40,000 
74 1999 8.96 30,000-35,000 
75 2000 14.04 35,000-40,000 
76 2001 22.24 35,000-40,000 
77 2002 7.90 30,000-35,000 
78 2003 15.70 35,000-40,000 

aFrom records at Newhall-Soledad rain gage (Station No. FC32CE).  
bAlluvial Aquifer pumping rates listed in this column will occur under the operating plan for the valley if the 
1950 through 2003 local hydrology repeats itself in the future. 
cAlluvial Aquifer pumping is set at the dry-year rate in years 12, 37, and 66 because each of these years is 
the first nondrought year that occurs after a multi-year drought ends. 
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TABLE 3-3 
State Water Project Allocations and Corresponding Saugus Formation Pumping for the 78-year Simulation 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Year SWP Hydrologya
SWP Allocationsb

(%) 
Simulated Saugus Pumping 

Conditions (AF/yr)
1 Above Normal 90 Normal (7,500-15,000) 
2 Dry 90 Normal (7,500-15,000) 
3 Wet 100 Normal (7,500-15,000) 
4 Wet 100 Normal (7,500-15,000) 
5 Wet 100 Normal (7,500-15,000) 
6 Dry 95 Normal (7,500-15,000) 
7 Wet 70 Normal (7,500-15,000) 
8 Dry 75 Normal (7,500-15,000) 
9 Critical 15 Dry Year 1 (15,000) 

10 Dry 95 Normal (7,500-15,000) 
11 Critical 25 Dry Year 1 (15,000) 
12 Critical 30 Dry Year 2 (25,000) 
13 Critical 45 Dry Year 3 (35,000) 
14 Above Normal 100 Normal (7,500-15,000) 
15 Critical 50 Dry Year 1 (15,000) 
16 Wet 80 Normal (7,500-15,000) 
17 Wet 100 Normal (7,500-15,000) 
18 Wet 100 Normal (7,500-15,000) 
19 Wet 100 Normal (7,500-15,000) 
20 Wet 100 Normal (7,500-15,000) 
21 Above Normal 90 Normal (7,500-15,000) 
22 Dry 39 Dry Year 1 (15,000) 
23 Dry 70 Normal (7,500-15,000) 
24 Above Normal 90 Normal (7,500-15,000) 
25 Below Normal 90 Normal (7,500-15,000) 
26 Above Normal 100 Normal (7,500-15,000) 
27 Wet 100 Normal (7,500-15,000) 
28 Wet 100 Normal (7,500-15,000) 
29 Above Normal 100 Normal (7,500-15,000) 
30 Dry 45 Dry Year 1 (15,000) 
31 Wet 100 Normal (7,500-15,000) 
32 Above Normal 90 Normal (7,500-15,000) 
33 Wet 100 Normal (7,500-15,000) 
34 Below Normal 85 Normal (7,500-15,000) 
35 Dry 55 Dry Year 1 (15,000) 
36 Dry 70 Dry Year 2 (25,000) 
37 Below Normal 95 Normal (7,500-15,000) 
38 Wet 100 Normal (7,500-15,000) 
39 Dry 75 Dry Year 1 (15,000) 
40 Wet 80 Normal (7,500-15,000) 
41 Below Normal 100 Normal (7,500-15,000) 
42 Wet 100 Normal (7,500-15,000) 
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TABLE 3-3 
State Water Project Allocations and Corresponding Saugus Formation Pumping for the 78-year Simulation 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Year SWP Hydrologya
SWP Allocationsb

(%) 
Simulated Saugus Pumping 

Conditions (AF/yr)
43 Below Normal 90 Normal (7,500-15,000) 
44 Wet 100 Normal (7,500-15,000) 
45 Wet 100 Normal (7,500-15,000) 
46 Wet 100 Normal (7,500-15,000) 
47 Below Normal 75 Normal (7,500-15,000) 
48 Above Normal 100 Normal (7,500-15,000) 
49 Wet 100 Normal (7,500-15,000) 
50 Wet 100 Normal (7,500-15,000) 
51 Critical 75 Dry Year 1 (15,000) 
52 Critical 4 Dry Year 2 (25,000) 
53 Above Normal 100 Normal (7,500-15,000) 
54 Below Normal 95 Normal (7,500-15,000) 
55 Above Normal 90 Normal (7,500-15,000) 
56 Dry 90 Normal (7,500-15,000) 
57 Wet 100 Normal (7,500-15,000) 
58 Wet 100 Normal (7,500-15,000) 
59 Wet 100 Normal (7,500-15,000) 
60 Dry 95 Normal (7,500-15,000) 
61 Wet 70 Normal (7,500-15,000) 
62 Dry 75 Normal (7,500-15,000) 
63 Critical 15 Dry Year 1 (15,000) 
64 Dry 95 Normal (7,500-15,000) 
65 Critical 25 Dry Year 1 (15,000) 
66 Critical 30 Dry Year 2 (25,000) 
67 Critical 45 Dry Year 3 (35,000) 
68 Above Normal 100 Normal (7,500-15,000) 
69 Critical 50 Dry Year 1 (15,000) 
70 Wet 80 Normal (7,500-15,000) 
71 Wet 100 Normal (7,500-15,000) 
72 Wet 100 Normal (7,500-15,000) 
73 Wet 100 Normal (7,500-15,000) 
74 Wet 100 Normal (7,500-15,000) 
75 Above Normal 90 Normal (7,500-15,000) 
76 Dry 39 Dry Year 1 (15,000) 
77 Dry 70 Normal (7,500-15,000) 
78 Above Normal 90 Normal (7,500-15,000) 

aDefined by water year, using DWR’s Sacramento Valley Unimpaired Runoff Index: wet = wettest; 
critical = driest. 
bDefined from simulations performed by CLWA (Kennedy/Jenks Consultants, 2003) and USBR (2004) 
using the CALSIM II model. This condition is for the year 2020 level of development. In any given year, the 
allocation may be made up, in part, of carryover water from the prior year. 



TABLE 3-4
Recent and Simulated Future Annual Groundwater Pumping Volumes from the Alluvial Aquifer

Historical Pumping
Well Name Locationa 2001 2002 2003 Normal Years Dry Years
NCWD-Castaic 1 Castaic Valley 345 385 561 385 345
NCWD-Castaic 2 Castaic Valley 166 0 123 166 125
NCWD-Castaic 3 Castaic Valley 0 0 0 0 0
NCWD-Castaic 4 Castaic Valley 100 47 56 100 45
NCWD-Pinetree 1 Mint Canyon 164 0 0 164 0
NCWD-Pinetree 2 Mint Canyon 0 0 0 0 0
NCWD-Pinetree 3 Mint Canyon 566 544 525 545 525
NCWD-Pinetree 4 Mint Canyon 300 5 0 300 0
NCWD Total 1,641 981 1,265 1,660 1,040
NLF-161 Downstream of Valencia WRP 496 485 2,021 485 485
NLF-B10 Downstream of Valencia WRP 1,240 534 344 344 344
NLF-B11 Downstream of Valencia WRP 205 232 271 232 232
NLF-B5 Downstream of Valencia WRP 1,680 2,280 1,582 1,582 1,582
NLF-B6 Downstream of Valencia WRP 1,312 2,175 1,766 1,766 1,766
NLF-B7 Downstream of Valencia WRP 474 584 402 584 584
NLF-C Downstream of Valencia WRP 1,319 1,720 1,373 1,373 1,373
NLF-C3 Downstream of Valencia WRP 93 192 186 192 192
NLF-C4 Downstream of Valencia WRP 1,028 809 764 809 809
NLF-C5 Downstream of Valencia WRP 680 850 622 850 850
NLF-C6 Downstream of Valencia WRP 231 241 108 241 241
NLF-C7 Downstream of Valencia WRP 741 866 443 866 866
NLF-C8 Downstream of Valencia WRP 293 594 408 594 594
NLF-E Castaic Valley 1,691 16 28 16 16
NLF-E2 Castaic Valley 141 55 14 55 55
NLF-E4 Downstream of Valencia WRP 0 0 0 0 0
NLF-E5 Downstream of Valencia WRP 172 679 537 679 679
NLF-E9 Downstream of Valencia WRP 238 814 47 814 814
NLF-G45 Downstream of Valencia WRP 291 283 60 283 283
NLF-W4 San Francisquito Canyonb 46 1 0 0 0
NLF-W5 San Francisquito Canyon 276 104 23 107 107
NLF-X3 Downstream of Valencia WRP 12 0 0 0 0
NLF Total 12,659 13,514 10,999 11,872 11,872
SCWD-Clark Bouquet Canyon 696 782 712 782 700
SCWD-Guida Bouquet Canyon 1,047 1,320 1,230 1,320 1,230
SCWD-Honby Above Saugus WRP 721 696 874 696 870
SCWD-Lost Canyon 2 Mint Canyon 741 730 644 741 640
SCWD-Lost Canyon 2A Mint Canyon 1,034 905 593 1,034 590
SCWD-Mitchell #5A Mint Canyon 407 143 19 0 0
SCWD-Mitchell #5B Mint Canyon 0 150 0 557 0
SCWD-N. Oaks Central Mint Canyon 822 1,646 1,641 822 1,640
SCWD-N. Oaks East Mint Canyon 1,234 448 485 1,234 485
SCWD-N. Oaks West Mint Canyon 898 1,123 31 898 0
SCWD-Sand Canyon Mint Canyon 930 705 195 930 195
SCWD-Sierra Mint Canyon 846 87 0 846 0
SCWD-Stadium Above Saugus WRP 565 778 0 800 800
SCWD Total 9,941 9,513 6,424 10,660 7,150

UWMP Pumping
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California

RDD/051860009 (CAH2166.xls) Page 1 of 2
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TABLE 3-5 
Simulated Annual Groundwater Pumping from the Saugus Formation for the 78-year Simulation 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California 

Owner Well Name Normal Years Dry Year 1 Dry Year 2 Dry Year 3 
NCWD 11 811 811 811 811 
 12 1,315 2,044 2,044 2,044 
 13 1,315 2,044 2,044 2,044 
Total Pumping (NCWD) 3,441 4,899 4,899 4,899 
NLF 156 369 369 369 369 
Total Pumping (NLF) 369 369 369 369 
SCWC Saugus1 1,772 1,772 1,772 1,772 
 Saugus2 1,772 1,772 1,772 1,772 
Total Pumping (SCWC) 3,544 3,544 3,544 3,544 
VWC 159 50 50 50 50 
 160 (Municipal) 500 830 830 830 
 160 (Valencia 

Country Club) 
500 500 500 500 

 201 100 100 3,577 3,577 
 205 1,000 2,734 3,827 3,827 
 206 1,175 2,734 3,500 3,500 
Total Pumping (VWC) 3,325 6,948 12,284 12,284 
To Be Determined Future #1 0 0 3,250 3,250 
 Future #2 0 0 0 3,250 
 Future #3 0 0 0 3,250 
 Future #4 0 0 0 3,250 
Total Pumping (Future) 0 0 3,250 13,000 
Total Saugus Formation Pumping 10,679 15,760 24,346 34,096 
Notes: 

All pumping volumes are listed in acre-feet. 

Wells VWC-157 and NCWD-7, 8, 9, and 10 are assumed to no longer operate in the future. 



TABLE 3-6
Allocation of Pumping by Layer for Wells Completed in the Saugus Formation
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California

Well Owner - Model Length of Open Interval Kh T in Open Percentage of Yield
Well Name Layer Top Bottom in Model Layer (feet) (ft/day) Interval (ft2/day) from Model Layer
NCWD-11 2 200 1,075 300 10 3,000 72.3

3 500 2 1,000 24.1
4 75 2 150 3.6

NCWD-12 2 485 1,280 15 10 150 8.8
3 500 2 1,000 58.5
4 280 2 560 32.7

NCWD-13 2 420 750 80 10 800 61.5
3 250 2 500 38.5

NLF-156 2 320 1,800 180 10 1,800 21.8
3 500 6.5 3,250 39.4
4 500 4 2,000 24.2
5 300 4 1,200 14.5

SCWC-Saugus1 2 490 1,620 10 10 100 1.8
3 500 6.5 3,250 59.9
4 500 4 2,000 36.8
5 20 4 80 1.5

SCWC-Saugus2 2 490 1,591 10 10 100 1.7
3 500 6.5 3,250 56.9
4 500 4 2,000 35.0
5 91 4 364 6.4

VWC-159 3 662 1,900 338 0.025 8.45 27.3
4 500 0.025 12.5 40.4
5 400 0.025 10 32.3

VWC-160 3 950 2,000 50 6.5 325 7.6
4 500 4 2,000 46.2
5 500 4 2,000 46.2

VWC-201 3 540 1,670 460 6.5 2,990 52.7
4 500 4 2,000 35.3
5 170 4 680 12.0

VWC-205 3 820 1,930 180 6.5 1,170 23.9
4 500 4 2,000 40.9
5 430 4 1,720 35.2

VWC-206 3 500 2,000 500 6.5 3,250 44.8
4 500 4 2,000 27.6
5 500 4 2,000 27.6

Depth to Open Interval (feet)
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TABLE 3-6
Allocation of Pumping by Layer for Wells Completed in the Saugus Formation
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California

Well Owner - Model Length of Open Interval Kh T in Open Percentage of Yield
Well Name Layer Top Bottom in Model Layer (feet) (ft/day) Interval (ft2/day) from Model Layer

Depth to Open Interval (feet)

Future Wells 3 820 1,930 180 6.5 1,170 23.9
Near VWC-206 4 500 4 2,000 40.9

(Assumed) 5 430 4 1,720 35.2

Notes:

Existing wells NCWD-7 and NCWD-10 are assumed to no longer operate in the future.

Kh        = horizontal hydraulic conductivity
T          = transmissivity
ft/day   = feet per day
ft2/day  = square feet per day
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TABLE 3-7 
Allocation of Pumping, by Month, for Agricultural and Urban Production Wells 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Month
Percent of Annual Water 

Use, Agricultural 
Percent of Annual Water 

Use, Urban 
Percent of May through 

October Water Use, Urban
January 3.75 5.2  
February 5.10 3.7  
March 6.60 5.2  
April 9.10 6.6  
May 10.55 8.7 13.2 
June 11.40 10.4 15.8 
July 14.10 13.0 19.7 
August 12.95 13.6 20.6 
September 10.20 10.9 16.6 
October 7.50 9.3 14.1 
November 5.00 7.1  
December 3.75 6.3  
Total 100.0 100.0 100.0 



TABLE 3-8
Simulated Monthly Precipitation at the Newhall County Water District Rain Gage for the 78-year Simulation
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
1 10.36 14.63 4.84 0.36 0.40 0.00 0.00 0.00 0.00 0.00 0.00 1.36 31.95
2 4.76 1.66 5.50 0.46 0.00 0.00 0.00 0.00 0.00 0.58 3.62 0.22 16.80
3 3.33 1.21 9.50 1.09 0.13 0.00 0.00 0.00 1.02 0.25 5.34 2.95 24.82
4 8.67 6.85 13.07 4.61 0.20 0.00 0.00 1.17 1.85 1.74 5.04 5.13 48.33
5 0.00 0.00 0.27 0.07 0.00 0.00 0.00 0.00 0.05 0.16 3.87 8.13 12.55
6 0.78 1.20 1.04 0.14 0.07 0.00 0.06 0.00 0.12 0.54 5.11 0.70 9.76
7 5.84 6.65 5.39 0.88 0.00 0.00 0.05 0.00 1.78 0.68 1.55 0.24 23.06
8 2.10 0.61 1.69 0.14 0.00 0.00 0.09 0.02 0.00 3.47 3.84 4.80 16.76
9 3.27 3.39 1.16 3.98 0.09 0.00 0.00 0.00 0.10 0.00 0.92 7.14 20.05

10 0.89 4.13 1.30 0.30 0.00 0.00 0.00 0.00 0.62 0.86 0.37 0.00 8.47
11 2.89 4.23 0.22 0.48 0.88 0.00 0.00 0.00 0.00 0.00 0.63 0.01 9.34
12 1.11 5.72 11.33 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 5.95 24.61
13 3.28 16.64 9.73 0.15 0.34 0.00 0.30 0.00 0.00 1.55 0.00 7.25 39.24
14 17.11 11.73 4.27 0.00 0.00 0.65 0.00 0.00 0.00 0.57 0.75 1.00 36.08
15 0.48 5.31 2.33 0.42 0.00 0.00 0.00 0.00 0.00 0.78 0.71 1.94 11.97
16 21.98 1.93 8.30 0.72 0.26 0.76 0.00 0.00 0.00 0.00 0.00 2.33 36.28
17 2.97 6.73 2.08 0.13 0.68 0.00 0.00 0.00 0.00 1.30 1.06 8.70 23.65
18 6.67 0.23 0.00 0.00 0.00 0.00 0.05 0.00 0.53 0.00 3.73 6.72 17.93
19 3.49 22.00 3.98 2.28 5.50 0.06 0.00 0.00 0.21 0.33 1.36 1.39 40.60
20 2.08 0.65 3.00 3.78 0.00 0.48 0.00 0.00 0.01 0.00 0.00 0.05 10.05
21 1.21 9.43 3.15 2.10 0.00 0.00 0.00 0.31 0.00 1.13 0.00 0.00 17.33
22 5.96 9.79 3.70 1.88 0.00 0.00 0.00 0.00 0.00 0.36 3.33 1.08 26.10
23 1.08 1.10 0.26 0.05 0.05 0.00 0.00 0.00 0.01 0.00 2.48 4.25 9.27
24 0.00 9.88 2.73 2.42 0.05 0.00 0.00 0.00 0.09 0.10 0.63 2.57 18.47
25 2.58 1.69 1.27 0.86 0.01 0.00 0.00 0.00 0.32 0.36 0.73 0.21 8.03
26 2.96 0.93 1.16 1.69 0.09 0.00 0.00 0.05 0.00 0.49 1.33 5.88 14.57
27 17.68 0.61 10.30 1.80 0.00 0.00 0.00 0.00 0.12 0.00 4.52 5.09 40.12
28 0.80 0.02 0.21 1.64 0.69 0.00 0.00 0.00 0.00 0.00 2.32 0.04 5.73
29 6.38 3.36 4.86 0.12 0.00 0.00 0.00 0.00 0.00 0.00 2.38 1.47 18.56
30 5.69 1.69 0.21 3.38 1.91 0.00 0.00 0.00 0.00 0.00 1.43 2.01 16.32
31 7.55 1.00 0.00 5.90 1.82 0.00 0.11 0.00 0.00 0.15 0.00 0.15 16.68
32 7.22 2.71 3.05 1.16 1.06 0.25 0.00 0.00 0.00 2.68 0.40 8.30 26.81
33 2.11 10.42 5.82 7.18 0.00 0.00 0.00 0.00 0.04 1.35 0.23 0.00 27.15
34 3.70 5.47 0.00 0.59 0.00 0.00 0.00 0.00 0.08 0.00 0.00 1.68 11.51
35 4.17 2.21 0.20 2.05 0.00 0.00 0.00 0.00 0.00 0.00 4.96 0.07 13.66
36 1.88 0.00 0.76 0.33 0.09 0.00 0.07 0.00 0.11 0.00 4.12 2.99 10.35
37 3.86 19.44 1.53 0.00 0.02 0.00 0.00 0.00 0.00 0.05 0.00 0.00 24.90
38 0.99 3.63 4.10 2.23 0.06 0.43 0.00 0.00 0.77 0.50 2.29 0.01 15.01
39 2.95 0.00 1.88 2.41 0.04 0.12 0.00 0.00 0.00 0.52 1.47 2.48 11.84
40 0.25 0.07 1.65 9.14 0.00 0.02 0.26 0.16 0.95 0.00 17.49 7.89 37.88
41 1.42 1.55 0.33 0.00 0.09 0.00 0.00 0.00 0.09 0.11 7.56 5.95 17.10
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TABLE 3-8
Simulated Monthly Precipitation at the Newhall County Water District Rain Gage for the 78-year Simulation
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
42 6.76 0.22 3.23 5.41 0.19 0.00 0.00 0.00 0.50 0.00 9.36 1.58 27.26
43 0.86 0.93 2.91 0.97 0.07 0.00 0.00 0.38 0.00 0.39 0.35 1.24 8.10
44 19.53 13.89 0.82 1.16 0.05 0.05 0.18 0.00 0.00 0.00 2.32 0.05 38.04
45 0.94 6.63 4.33 0.00 0.00 0.00 0.00 0.00 0.00 0.13 8.86 6.33 27.21
46 1.23 1.41 0.48 0.94 0.15 0.00 0.00 0.00 0.47 0.50 0.38 10.57 16.14
47 0.00 0.12 0.00 0.02 0.05 0.05 0.00 0.06 0.00 0.05 3.45 1.08 4.87
48 5.19 11.74 3.29 0.00 0.00 0.00 0.00 0.00 0.00 0.15 1.83 1.03 23.22
49 10.58 0.02 4.30 0.06 0.00 0.00 0.02 0.00 0.00 1.17 0.12 4.89 21.17
50 0.28 3.02 6.04 2.96 0.00 0.00 0.00 0.00 0.00 0.39 0.04 0.09 12.81
51 0.00 7.39 1.47 0.46 0.15 0.35 0.01 0.00 3.40 0.22 2.09 0.90 16.45
52 5.75 0.12 2.15 0.00 5.27 0.00 0.00 2.68 0.02 0.05 0.06 8.40 24.49
53 10.74 13.23 17.10 2.72 0.00 0.00 0.00 0.00 1.23 0.01 2.70 1.76 49.49
54 12.44 3.20 6.01 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.89 1.19 23.75
55 10.36 14.63 4.84 0.36 0.40 0.00 0.00 0.00 0.00 0.00 0.00 1.36 31.95
56 4.76 1.66 5.50 0.46 0.00 0.00 0.00 0.00 0.00 0.58 3.62 0.22 16.80
57 3.33 1.21 9.50 1.09 0.13 0.00 0.00 0.00 1.02 0.25 5.34 2.95 24.82
58 8.67 6.85 13.07 4.61 0.20 0.00 0.00 1.17 1.85 1.74 5.04 5.13 48.33
59 0.00 0.00 0.27 0.07 0.00 0.00 0.00 0.00 0.05 0.16 3.87 8.13 12.55
60 0.78 1.20 1.04 0.14 0.07 0.00 0.06 0.00 0.12 0.54 5.11 0.70 9.76
61 5.84 6.65 5.39 0.88 0.00 0.00 0.05 0.00 1.78 0.68 1.55 0.24 23.06
62 2.10 0.61 1.69 0.14 0.00 0.00 0.09 0.02 0.00 3.47 3.84 4.80 16.76
63 3.27 3.39 1.16 3.98 0.09 0.00 0.00 0.00 0.10 0.00 0.92 7.14 20.05
64 0.89 4.13 1.30 0.30 0.00 0.00 0.00 0.00 0.62 0.86 0.37 0.00 8.47
65 2.89 4.23 0.22 0.48 0.88 0.00 0.00 0.00 0.00 0.00 0.63 0.01 9.34
66 1.11 5.72 11.33 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 5.95 24.61
67 3.28 16.64 9.73 0.15 0.34 0.00 0.30 0.00 0.00 1.55 0.00 7.25 39.24
68 17.11 11.73 4.27 0.00 0.00 0.65 0.00 0.00 0.00 0.57 0.75 1.00 36.08
69 0.48 5.31 2.33 0.42 0.00 0.00 0.00 0.00 0.00 0.78 0.71 1.94 11.97
70 21.98 1.93 8.30 0.72 0.26 0.76 0.00 0.00 0.00 0.00 0.00 2.33 36.28
71 2.97 6.73 2.08 0.13 0.68 0.00 0.00 0.00 0.00 1.30 1.06 8.70 23.65
72 6.67 0.23 0.00 0.00 0.00 0.00 0.05 0.00 0.53 0.00 3.73 6.72 17.93
73 3.49 22.00 3.98 2.28 5.50 0.06 0.00 0.00 0.21 0.33 1.36 1.39 40.60
74 2.08 0.65 3.00 3.78 0.00 0.48 0.00 0.00 0.01 0.00 0.00 0.05 10.05
75 1.21 9.43 3.15 2.10 0.00 0.00 0.00 0.31 0.00 1.13 0.00 0.00 17.33
76 5.96 9.79 3.70 1.88 0.00 0.00 0.00 0.00 0.00 0.36 3.33 1.08 26.10
77 1.08 1.10 0.26 0.05 0.05 0.00 0.00 0.00 0.01 0.00 2.48 4.25 9.27
78 0.00 9.88 2.73 2.42 0.05 0.00 0.00 0.00 0.09 0.10 0.63 2.57 18.47
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TABLE 3-9
Simulated Monthly Streamflows in the Santa Clara River at the Lang Gage for the 78-year Simulation
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
1 1,310 7,449 1,213 568 218 78 6 0 37 274 467 553 12,175
2 594 98 339 240 107 18 18 12 338 321 258 394 2,739
3 333 1,420 785 283 238 0 0 0 0 95 178 855 4,188
4 1,922 16,971 2,755 2,576 958 523 639 512 0 0 0 0 26,855
5 0 596 405 240 143 166 228 411 154 220 904 578 4,044
6 483 461 274 215 77 0 0 0 12 179 221 301 2,224
7 483 1,138 488 283 107 6 0 12 6 12 80 129 2,744
8 117 117 65 31 12 0 0 0 0 0 258 516 1,116
9 222 209 506 117 77 68 0 0 0 0 12 25 1,236

10 50 111 60 25 6 0 0 0 102 94 34 18 499
11 212 276 230 46 46 5 0 0 0 27 36 147 1,025
12 162 775 879 736 145 142 14 0 45 69 62 263 3,291
13 336 534 429 398 117 84 16 5 108 144 498 1,446 4,115
14 14,709 5,336 1,194 530 239 110 54 10 64 145 264 281 22,937
15 388 493 497 319 163 80 20 7 37 102 193 941 3,239
16 1,211 1,421 954 802 268 156 62 8 6 1 27 189 5,104
17 666 896 730 315 151 46 7 0 54 154 307 510 3,836
18 517 346 140 85 33 5 4 50 66 240 566 809 2,859
19 18,997 8,508 3,837 961 667 347 81 91 70 139 190 186 34,074
20 92 85 204 224 197 107 80 46 52 54 31 80 1,252
21 117 117 65 31 12 0 0 0 0 0 258 516 1,116
22 333 1,420 785 283 238 0 0 0 0 95 178 855 4,188
23 50 111 60 25 6 0 0 0 102 94 34 18 499
24 666 896 730 315 151 46 7 0 54 154 307 510 3,836
25 83 198 184 126 105 83 51 54 56 53 43 42 1,078
26 49 40 66 91 98 84 79 72 57 71 47 53 807
27 9,629 636 7,091 2,114 895 326 153 138 86 97 178 313 21,656
28 300 282 271 237 165 134 102 86 85 83 74 68 1,888
29 145 278 404 356 181 108 110 99 91 90 80 75 2,017
30 103 156 157 128 153 99 78 76 74 68 66 62 1,220
31 69 85 130 137 139 98 86 80 77 76 67 69 1,113
32 67 55 78 90 93 80 78 78 76 79 66 71 910
33 66 329 743 4,550 825 283 130 108 95 145 146 116 7,536
34 246 351 189 127 111 92 84 86 83 69 68 68 1,575
35 68 67 70 69 70 68 65 65 60 58 316 164 1,140
36 124 91 38 38 36 32 28 33 22 19 19 119 597
37 139 1,904 791 449 329 169 97 82 80 84 82 82 4,287
38 85 142 145 131 104 86 79 74 66 65 62 58 1,096
39 69 50 51 62 66 54 53 53 54 45 43 41 640
40 30 23 25 46 43 36 31 34 37 35 1,305 3,300 4,944
41 1,765 1,014 778 450 308 115 68 54 45 63 91 523 5,274
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TABLE 3-9
Simulated Monthly Streamflows in the Santa Clara River at the Lang Gage for the 78-year Simulation
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
42 757 489 1,028 2,295 1,880 729 212 104 89 73 255 487 8,397
43 300 247 276 180 72 32 32 30 25 133 208 851 2,384
44 13,797 2,856 1,005 489 320 147 98 98 46 318 392 399 19,966
45 461 550 1,168 465 290 169 74 60 58 27 501 1,338 5,161
46 614 524 556 397 262 167 70 25 5 30 200 420 3,270
47 332 250 131 90 50 22 32 6 0 0 11 58 983
48 153 1,717 950 471 226 71 18 12 8 3 8 44 3,679
49 608 229 392 190 129 49 17 6 0 3 19 87 1,728
50 53 90 228 181 104 31 15 3 0 0 0 0 704
51 0 110 63 39 33 12 0 0 1 0 0 0 258
52 28 7 28 19 60 5 0 0 0 0 0 0 147
53 744 9,486 11,412 1,696 2,736 1,154 418 209 101 264 422 86 28,730
54 1,254 433 1,113 506 246 190 178 111 125 90 120 558 4,925
55 1,310 7,449 1,213 568 218 78 6 0 37 274 467 553 12,175
56 594 98 339 240 107 18 18 12 338 321 258 394 2,739
57 333 1,420 785 283 238 0 0 0 0 95 178 855 4,188
58 1,922 16,971 2,755 2,576 958 523 639 512 0 0 0 0 26,855
59 0 596 405 240 143 166 228 411 154 220 904 578 4,044
60 483 461 274 215 77 0 0 0 12 179 221 301 2,224
61 483 1,138 488 283 107 6 0 12 6 12 80 129 2,744
62 117 117 65 31 12 0 0 0 0 0 258 516 1,116
63 222 209 506 117 77 68 0 0 0 0 12 25 1,236
64 50 111 60 25 6 0 0 0 102 94 34 18 499
65 212 276 230 46 46 5 0 0 0 27 36 147 1,025
66 162 775 879 736 145 142 14 0 45 69 62 263 3,291
67 336 534 429 398 117 84 16 5 108 144 498 1,446 4,115
68 14,709 5,336 1,194 530 239 110 54 10 64 145 264 281 22,937
69 388 493 497 319 163 80 20 7 37 102 193 941 3,239
70 1,211 1,421 954 802 268 156 62 8 6 1 27 189 5,104
71 666 896 730 315 151 46 7 0 54 154 307 510 3,836
72 517 346 140 85 33 5 4 50 66 240 566 809 2,859
73 18,997 8,508 3,837 961 667 347 81 91 70 139 190 186 34,074
74 92 85 204 224 197 107 80 46 52 54 31 80 1,252
75 117 117 65 31 12 0 0 0 0 0 258 516 1,116
76 333 1,420 785 283 238 0 0 0 0 95 178 855 4,188
77 50 111 60 25 6 0 0 0 102 94 34 18 499
78 666 896 730 315 151 46 7 0 54 154 307 510 3,836

RDD/051860009 (CAH2166.xls) Page 2 of 2



TABLE 3-10
Simulated Monthly Water Releases from Castaic Lagoon to Castaic Creek for the 78-year Simulation
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
1 0 0 0 0 0 834 1,052 919 0 0 0 0 2,805
2 105 0 0 1,490 46 0 0 0 0 0 0 0 1,641
3 0 0 0 0 0 667 842 735 0 0 0 0 2,244
4 0 0 0 0 0 1,168 1,473 1,287 0 0 0 0 3,928
5 0 0 0 0 0 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0 0 0 0 0 0
7 105 0 0 1,490 46 0 0 0 0 0 0 0 1,641
8 105 0 0 1,490 46 0 0 0 0 0 212 0 1,853
9 0 0 809 341 900 0 0 0 0 0 0 0 2,050

10 0 0 0 0 0 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0 0 0 66 66
13 0 0 580 3,052 667 127 24 0 0 0 0 0 4,450
14 0 140 186 3,031 1,901 635 341 337 813 0 0 341 7,725
15 210 0 0 2,979 93 0 0 0 0 0 0 0 3,282
16 0 0 0 0 0 1,668 2,104 1,839 0 0 0 0 5,611
17 0 0 0 4,961 671 0 0 0 0 0 0 0 5,632
18 0 0 8,701 873 0 0 0 0 0 0 0 310 9,884
19 1,186 19,545 10,747 4,566 7,561 47 1,370 436 464 302 652 926 47,802
20 612 691 0 3,187 1,191 149 0 0 0 0 0 0 5,830
21 0 660 855 0 2,087 3,484 0 0 0 0 0 0 7,086
22 0 0 0 0 0 667 842 735 0 0 0 0 2,244
23 0 0 0 0 0 0 0 0 0 0 0 0 0
24 0 0 0 4,961 671 0 0 0 0 0 0 0 5,632
25 0 0 0 0 0 0 0 0 0 0 0 0 0
26 0 0 0 0 0 0 0 0 0 0 0 0 0
27 0 140 186 3,031 1,901 635 341 337 813 0 0 341 7,725
28 0 0 0 0 0 0 0 0 0 0 0 0 0
29 0 0 0 4,961 671 0 0 0 0 0 0 0 5,632
30 105 0 0 1,490 46 0 0 0 0 0 0 0 1,641
31 105 0 0 1,490 46 0 0 0 0 0 212 0 1,853
32 0 0 0 0 0 667 842 735 0 0 0 0 2,244
33 0 0 0 0 0 667 842 735 0 0 0 0 2,244
34 210 0 0 2,979 93 0 0 0 0 0 0 0 3,282
35 0 0 0 0 0 0 0 0 0 0 0 0 0
36 612 691 0 3,187 1,191 149 0 0 0 0 0 0 5,830
37 0 0 0 0 0 667 842 735 0 0 0 0 2,244
38 0 0 0 0 0 0 0 0 0 0 0 0 0
39 210 0 0 2,979 93 0 0 0 0 0 0 0 3,282
40 0 0 580 3,052 667 127 24 0 0 0 0 0 4,450
41 105 0 0 1,490 46 0 0 0 0 0 212 0 1,853
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TABLE 3-10
Simulated Monthly Water Releases from Castaic Lagoon to Castaic Creek for the 78-year Simulation
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
42 0 0 0 0 0 667 842 735 0 0 0 0 2,244
43 0 0 0 0 0 0 0 0 0 0 0 0 0
44 0 140 186 3,031 1,901 635 341 337 813 0 0 341 7,725
45 0 0 0 0 0 667 842 735 0 0 0 0 2,244
46 105 0 0 1,490 46 0 0 0 0 0 0 0 1,641
47 0 0 0 0 0 0 0 0 0 0 0 0 0
48 0 0 0 0 0 667 842 735 0 0 0 0 2,244
49 105 0 0 1,490 46 0 0 0 0 0 0 0 1,641
50 210 0 0 2,979 93 0 0 0 0 0 0 0 3,282
51 105 0 0 1,490 46 0 0 0 0 0 212 0 1,853
52 0 0 0 0 0 667 842 735 0 0 0 0 2,244
53 0 0 0 0 0 1,168 1,473 1,287 0 0 0 0 3,928
54 0 0 0 0 0 667 842 735 0 0 0 0 2,244
55 0 0 0 0 0 834 1,052 919 0 0 0 0 2,805
56 105 0 0 1,490 46 0 0 0 0 0 0 0 1,641
57 0 0 0 0 0 667 842 735 0 0 0 0 2,244
58 0 0 0 0 0 1,168 1,473 1,287 0 0 0 0 3,928
59 0 0 0 0 0 0 0 0 0 0 0 0 0
60 0 0 0 0 0 0 0 0 0 0 0 0 0
61 105 0 0 1,490 46 0 0 0 0 0 0 0 1,641
62 105 0 0 1,490 46 0 0 0 0 0 212 0 1,853
63 0 0 809 341 900 0 0 0 0 0 0 0 2,050
64 0 0 0 0 0 0 0 0 0 0 0 0 0
65 0 0 0 0 0 0 0 0 0 0 0 0 0
66 0 0 0 0 0 0 0 0 0 0 0 66 66
67 0 0 580 3,052 667 127 24 0 0 0 0 0 4,450
68 0 140 186 3,031 1,901 635 341 337 813 0 0 341 7,725
69 210 0 0 2,979 93 0 0 0 0 0 0 0 3,282
70 0 0 0 0 0 1,668 2,104 1,839 0 0 0 0 5,611
71 0 0 0 4,961 671 0 0 0 0 0 0 0 5,632
72 0 0 8,701 873 0 0 0 0 0 0 0 310 9,884
73 1,186 19,545 10,747 4,566 7,561 47 1,370 436 464 302 652 926 47,802
74 612 691 0 3,187 1,191 149 0 0 0 0 0 0 5,830
75 0 660 855 0 2,087 3,484 0 0 0 0 0 0 7,086
76 0 0 0 0 0 667 842 735 0 0 0 0 2,244
77 0 0 0 0 0 0 0 0 0 0 0 0 0
78 0 0 0 4,961 671 0 0 0 0 0 0 0 5,632
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TABLE 3-11 
Water Demands and Indoor Water Use under Full Build-out Conditions (Excluding Newhall Ranch) 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin,  
Los Angeles County, California 

Year 2000 
Actual 
(AF/yr) 

Full Build-out 
Conditions

(AF/yr) Comments 

Annual Urban Water Use Outside Newhall Ranch 

60,988 123,038 Year 2000 value is retail purveyor demand plus other demands in Table II-6 of 
the 2004 Santa Clarita Valley Water Report (LSCE, 2005a). 

Year 2045 value is from Table 2.5-4 of the Newhall Ranch Draft Additional 
Analysis (Impact Sciences, Inc., 2001). Consists of 89,805 AF/yr Development 
Monitoring Systema demand, plus 55,995 AF/yr additional urban demand, 
minus 14,480 AF/yr conservation, minus 5,193 AF/yr agricultural uses and 
3,089 AF/yr “other” uses. Does not include 4,500 AF/yr for aquifer storage and 
recovery or 17,680 AF/yr of demand for the Newhall Ranch Specific Plan. 

Annual Indoor Water Use Outside Newhall Ranch (Equal to LACSD WRP Influent Volumes) 

18,723 40,313 
(average year) 

The year 2000 volume is from the Saugus and Valencia WRPs for the period 
January 2000 through December 2000. The long-term current generated 
effluent volume is based on the influent volume estimated from water balance 
calculations performed for the chloride mass balance analysis. The effluent 
volume is 32.8 percent of the total urban water production of 123,038 AF/yr, 
which includes other uses. 

aDevelopment Monitoring System water demands are demands associated with future build-out of developments 
identified in Los Angeles County’s Development Monitoring System for the Santa Clarita Valley. 
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TABLE 3-12 
Treated Water Discharges from the Saugus and Valencia WRPs to the Santa Clara River under Full Build-out Conditions 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California 

Month 

Treated 
Water 

Volume 
(2000)a

Treated 
Water 

Volume (Full 
Build-out 

Conditions)b

Percent of 
Annual 
Outdoor 
Demand 

Reclaimed Volume 
under Full Build-
out Conditions 

(Before 
Maintaining 

Existing 
Streamflows) 

Reclaimed Volume 
under Full Build-
out Conditions 

(After Maintaining 
Existing 

Streamflows) 

WRP 
Discharges 

to River 
under Full 
Build-out 

Conditionsc Month 

January 1,503 3,237 3.75 637 637 2,600 January 

February 1,443 3,106 5.10 867 867 2,239 February 

March 1,528 3,290 6.60 1,122 1,122 2,168 March 

April 1,505 3,240 9.10 1,547 1,547 1,693 April 

May 1,569 3,379 10.55 1,794 1,794 1,585 May 

June 1,543 3,322 11.40 1,938 1,781 1,541 June 

July 1,606 3,459 14.10 2,397 1,854 1,605 July 

August 1,649 3,550 12.95 2,202 1,902 1,648 August 

September 1,593 3,430 10.20 1,734 1,734 1,696 September 

October 1,631 3,512 7.50 1,275 1,275 2,237 October 

November 1,546 3,329 5.00 850 850 2,479 November 

December 1,607 3,459 3.75 637 637 2,822 December 

Total Annual 18,723 40,313 100.0 17,000 16,000 24,313 Total Annual 
aValues shown are the actual volumes of treated water discharged to the Santa Clara River from the Saugus and Valencia WRPs during 
calendar year 2000. (See also Table 3-11.) 
bValues shown are the combined treated water volumes estimated to be produced by the Saugus and Valencia WRPs for full build-out
conditions in the Santa Clarita Valley. These values do not include the future Newhall Ranch WRP, which will be operated by LACSD. 
cValues shown do not include discharges of treated water to the river from the future Newhall Ranch WRP. These volumes are 
10 acre-feet in November, 138 acre-feet in December, and 138 acre-feet in January. During the other nine months of the year, this WRP 
will not discharge treated water to the river (see the Newhall Ranch Draft Additional Analysis [Impact Sciences, Inc., 2001] for further 
details). The combined total discharge from the Saugus, Valencia, and Newhall Ranch WRPs is summarized in Table 3-13. 
Note:  
All units are in acre-feet. 
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TABLE 3-13 
Simulated Monthly Treated Wastewater Discharges from Santa Clarita Valley WRPs under Full Build-out Conditions 
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California 

WRP January February March April May June July August September October November December Annual 

Saugus 493 487 500 490 503 466 457 508 586 555 514 596 6,155 

Valencia 2,107 1,752 1,668 1,203 1,082 1,075 1,148 1,140 1,110 1,682 1,965 2,226 18,158 

Newhall 138 0 0 0 0 0 0 0 0 0 10 138 286 

Total 2,738 2,239 2,168 1,693 1,585 1,541 1,605 1,648 1,696 2,237 2,489 2,960 24,599 

Note:

Wastewater discharge volumes are listed in acre-feet. 
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    IN GROUNDWATER (μg/L).
2. ND = PERCHLORATE NOT DETECTED IN 
    GROUNDWATER SAMPLE.
3. μg/L = MICROGRAMS PER LITER. 





kj

kj

+C

+C

&<

&<

·|}þ

·|}þ
NEWHALL-SOLEDAD
RAIN GAGE

SAUGUS
WRP

VALENCIA
WRP

SANTA CLARA RIVER EAST
WATERSHED BOUNDARY

REGIONAL GROUNDWATER
FLOW MODEL BOUNDARY

COUNTY LINE
GAGE

LANG 
GAGE

SAN T A CLAR A
RIVER

C
A

S
TA

I C
C

R
EE

K

SA
N

  F
R

AN
C

IS
Q

U
IT

O
CAN

Y
O

N

BOUQUET

CANYON

MIN
T

CANYON

SO
UT

H

FOR
K

S
A

N
TA

C
LA

R

A

P
O

T RERO CANYON

SAN MARTINEZ C ANYON

SAND
C

AN
Y

O
N

CASTAIC
LAKE

SAN GABRIEL FAULT

SAN GABRIEL FAULT

CASTAIC
LAGOON

CHARLIE
CANYON

MARPLE
CANYON

HASLEY CANYO N

ROUND
MOUNTAIN

PIC

O
CANYON

TOW S LEY CANYON

GAVIN CANYON

D
R

Y
 C

AN
Y

O
N

H A
S

KE
LL

CA NYON

TEXAS C ANYO N

V A SQ
UE

Z CANYON

PLUM CANYON

TI
C

K
C

AN
YO

N

BE
E

CA

NYON

NEW
HA

LL CANYON

PLACERITA CANYON

SOLEDAD CANYON

IRON

C

ANYO N

O
A

K SP R ING CAN Y O N

HOLSER FAULT

W
H

ITN
E

Y
C

A
N

YO
N

FA
U

LT

NCWD
RAIN GAGE

§̈¦5 14

126

LO
S

ANG
ELES

CO
UN

TY

VENTURA
C

O
U

NTY

0 8,000 16,000 24,000
feet FIGURE 3-7

SIMULATED LAND USE WITHIN THE
REGIONAL MODEL BOUNDARY UNDER
FULL BUILD-OUT CONDITIONS
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA

RDD  \\ODIN\PROJ2\55\SANTACLARITA_MOU\FIGURES\MXD\0605_TM\FIG03-07.MXD FIG03-07.PDF 6/21/2005 17:29:31

LEGEND

LAND USE

" AGRICULTURE

" GOLF COURSE

" RETAIL/INDUSTRIAL

" RESIDENTIAL

HYDROGRAPHY

LAKE

STREAM

&< STREAM GAGE

MAJOR ROAD

INTERSTATE

STATE HIGHWAY

NOTE:
LAND USES UNDER FULL BUILD-OUT CONDITIONS ARE SHOWN 
ONLY INSIDE THE MODEL BOUNDARY, AND ARE NOT 
SHOWN OUTSIDE THE MODEL BOUNDARY.





RDD/051860005 (CAH3130.DOC)  4-1 

SECTION 4 

Model Results 

This section of the report presents and discusses hydrographs of simulated groundwater 
elevations, groundwater budget terms, and Santa Clara River flows for the 78-year 
modeling period.  

4.1 Groundwater Elevations 
Groundwater elevation hydrographs for different portions of the Alluvial Aquifer are 
presented on Figures 4-1 through 4-5. Hydrographs for different portions of the Saugus 
Formation are presented on Figures 4-6 and 4-7. Each figure shows the monthly ground-
water elevations simulated for the 78-year modeling period.  

These figures show that the spatial distribution and temporal variation of pumping are not 
expected to cause a long-term decline in groundwater levels in the Alluvial Aquifer or the 
Saugus Formation. The Regional Model simulates distinct multi-year periods of overall 
declining or overall increasing groundwater elevations resulting from cycles of below-
normal and above-normal rainfall periods. This variation is consistent with historical 
observations of the relationship between rainfall and groundwater level fluctuations 
(CH2M HILL, 2004a). The Regional Model also simulates short-term declines in Saugus 
Formation groundwater elevations that arise from the increased Saugus pumping that 
occurs during the second and third years of reduced water imports. The model simulates 
water level recovery within a few years after Saugus pumping returns to normal-year 
pumping rates, a finding that is consistent with historical observations following a peak 
pumping period in the early 1990s (see Figures 2-9 and 2-10).  

4.2 Groundwater Recharge, Discharge, and Storage 
Figures 4-8 and 4-9 show the annual valleywide variations in groundwater recharge and 
discharge, respectively, throughout the 78-year simulation period. These groundwater 
recharge and discharge rates are also listed in Table 4-1. Figure 4-10 shows the annual and 
cumulative changes in groundwater storage volumes. Figures 4-8 through 4-10 and 
Table 4-1 together show the following: 

1. Groundwater recharge rates (see Figure 4-8) vary greatly from year to year, because of 
variations in (a) precipitation within the groundwater basin and (b) precipitation and 
stormwater generation in the watersheds lying upstream of the groundwater basin. In 
contrast, total groundwater discharge (see Figure 4-9) is much less variable from year to 
year, with the more limited variations arising from increased pumping during drought 
years and increased ET and groundwater discharge to the Santa Clara River during wet 
years.

2. Year-to-year and cumulative changes in groundwater storage during the 78-year simula-
tion period (see Figure 4-10) provide insights as to the manner in which the basin is 
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functioning hydrologically under the groundwater operating plan for the valley. The 
cumulative change in groundwater storage is a measure of the longer-term trends in the 
amount of groundwater in storage, and is plotted on a monthly basis. Table 4-1 tabulates 
the annual water budget for each year of the 78-year simulation, and shows the 
cumulative change on an annual basis (in contrast to the monthly basis shown on 
Figure 4-10). Figure 4-10 and Table 4-1 together show the following: 

a. The cumulative change in total groundwater storage volume, which measures the 
continuous change in storage in the combined Alluvial-Saugus aquifer system since 
the beginning of the simulation, ranges between approximately a 150,000-acre-foot 
decline and a 260,000-acre-foot increase. The change in groundwater storage during 
a single year ranges from approximately an 80,000-AF/yr decline to a 170,000-AF/yr 
increase. 

b. A nearly 20-year period of overall decline in the cumulative groundwater storage 
volume occurs between years 19 and 39, as shown on Figure 4-10. Beginning in 
year 40, the cumulative change in storage shows a generally upward trend, with 
occasional downward trends during specific drought periods.  

3. Implementation of the groundwater operating plan will not cause permanent declines in 
groundwater storage volumes. This is shown by the forecasted recovery of groundwater 
storage volumes after periods of continued decline, such as after the 20-year period of 
groundwater declines that occurs during years 19 through 39. 

4. Based on the previous observations, changes in groundwater storage volumes, 
particularly over a period of many years, are governed significantly by variations in 
local hydrologic conditions. Local precipitation and streamflows are the primary 
recharge mechanisms in the valley and therefore have a direct influence on year-to-year 
and longer-term changes in groundwater storage volumes. 

4.3 River Flows 
Figure 4-11 shows the total flows estimated by the model for the Santa Clara River at the 
County Line gage, which is located at the western end of the valley. The figure contains both 
a linear plot and a semi-logarithmic plot, to better illustrate the flows during low-flow 
periods. As shown by both plots, the total streamflows vary considerably over time at this 
location, due primarily to variations in rainfall.  

The influences of the local hydrology and the groundwater operating plan on the Santa 
Clara River are also shown by Figure 4-12, which displays the model-calculated volumes of 
monthly groundwater discharge to the river. Groundwater discharges to the river occur 
along the river reach lying downstream of the mouth of San Francisquito Canyon. The 
figure shows that the groundwater discharge rates to the river also vary over time, both 
seasonally and over multi-year periods. Additionally, the figure shows that the Regional 
Model simulates a period of relatively low groundwater discharge to the river from years 
23 through 39 (historical years 2002 through 2003, followed by 1950 through 1964), which 
corresponds to the prevailing below-normal rainfall conditions in those years. The figure 
also shows higher volumes of groundwater discharge to the river in years of above-normal 
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rainfall, particularly the very wet periods years 1 through 4, 13 through 19, 52 through 58, 
and 67 through 72.  

The similarity between rainfall and groundwater discharges to the river indicates that local 
hydrology is the primary influence on these discharges. Additionally, the groundwater 
discharge hydrographs do not show any marked short-term declines in flows when Saugus 
Formation groundwater levels decrease during years of increased Saugus Formation 
pumping. The Regional Model, therefore, indicates that the operating plan for the 
groundwater system is not expected to adversely affect river flows. 

4.4 Relationship of Simulation Results to Future Conditions 
The curves presented on Figures 4-1 through 4-12 provide a general indication of the types 
of fluctuations in groundwater conditions that could be expected to occur in the future in 
the Santa Clarita Valley over a period of many years. However, these curves have been 
derived using an assumed sequence of local hydrologic conditions that is based on the 
sequence of rainfall and streamflow volumes that were measured during the past several 
decades. In the future, the year-to-year volumes and trends in rainfall and streamflow could 
vary from those observed in the past. Consequently, actual future trends in rainfall and 
streamflow might differ from those presented in this simulation on a short-term basis. 
However, over a period of several years or decades, the model-simulated recharge values 
and basin responses are more likely to reflect actual long-term average basin conditions 
under this operating plan.  

The modeling simulation described in this report meets the intended objectives of quantify-
ing possible basin responses to the operating plan, in terms of temporal variations that 
could occur in groundwater levels, groundwater storage, and Santa Clara River stream-
flows; and using the quantified responses to evaluate the sustainability of the operating plan 
with respect to potential trends in groundwater levels and Santa Clara River flows. The 
principal conclusions about the groundwater operating plan that have been drawn from the 
historical analyses and modeling simulations presented in this report are discussed in 
Section 5. 



Table 



TABLE 4-1
Simulated Annual Groundwater Budget
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California

Year
Precipitation

Infiltration
Infiltration of 

Applied Water
Streambed
Infiltration

Subsurface
Inflow

Total
Recharge Pumping

Groundwater
Discharge to 

Streams ET

Subsurface
Outflow at

 County Line
Total

Discharge

Change in 
Groundwater

Storage

Cumulative
Change in 

Groundwater
Storage

0 to 1 41,053 13,970 39,953 17,871 112,847 49,119 21,649 17,524 18,464 106,756 6,091 6,091
1 to 2 11,601 13,970 3,373 18,632 47,576 49,035 10,147 10,469 18,136 87,788 -40,212 -34,120
2 to 3 51,672 13,970 28,415 18,444 112,501 49,035 10,925 12,319 18,585 90,863 21,638 -12,483
3 to 4 181,820 13,970 89,448 16,985 302,223 49,035 36,265 29,506 19,056 133,861 168,361 155,879
4 to 5 687 13,970 527 18,253 33,437 49,119 16,665 23,150 18,225 107,158 -73,721 82,158
5 to 6 2 13,970 535 18,927 33,434 44,372 9,497 13,286 18,171 85,326 -51,891 30,266
6 to 7 42,574 13,970 19,998 18,619 95,161 49,035 11,479 14,376 18,568 93,458 1,703 31,969
7 to 8 11,415 13,970 2,484 19,419 47,288 49,035 7,923 10,419 18,277 85,654 -38,366 -6,397
8 to 9 27,363 13,970 10,507 19,743 71,583 54,214 6,664 10,234 18,507 89,618 -18,036 -24,433
9 to 10 0 13,970 523 20,113 34,606 44,372 4,739 8,041 18,359 75,510 -40,904 -65,336

10 to 11 0 13,970 1,472 20,347 35,789 49,446 2,584 5,612 18,354 75,996 -40,208 -105,544
11 to 12 50,580 13,970 28,173 19,613 112,336 58,025 3,061 8,476 18,563 88,125 24,211 -81,334
12 to 13 130,074 13,970 80,760 17,850 242,654 72,600 14,234 18,462 18,728 124,024 118,630 37,296
13 to 14 112,433 13,970 51,561 17,509 195,472 49,035 24,221 29,084 18,797 121,137 74,335 111,632
14 to 15 414 13,970 1,979 18,575 34,939 49,446 7,788 16,616 18,157 92,007 -57,068 54,563
15 to 16 113,543 13,970 60,100 17,636 205,250 49,035 29,255 26,983 18,745 124,018 81,232 135,795
16 to 17 45,609 13,970 21,594 18,204 99,376 49,119 15,122 21,342 18,635 104,218 -4,842 130,954
17 to 18 16,967 13,970 5,320 18,758 55,015 49,035 11,851 16,757 18,242 95,885 -40,870 90,084
18 to 19 137,727 13,970 59,717 17,397 228,810 49,035 27,143 31,249 18,923 126,350 102,460 192,544
19 to 20 13 13,970 4,717 18,586 37,286 49,035 14,305 20,865 18,200 102,405 -65,119 127,425
20 to 21 14,095 13,970 4,962 19,294 52,321 49,119 11,194 14,485 18,342 93,139 -40,818 86,607
21 to 22 58,364 13,970 35,154 18,639 126,127 54,116 12,710 19,337 18,655 104,818 21,309 107,917
22 to 23 0 13,970 523 19,557 34,050 44,372 8,105 13,129 18,311 83,916 -49,866 58,051
23 to 24 19,602 13,970 5,065 19,867 58,504 49,035 8,138 10,710 18,375 86,258 -27,754 30,297
24 to 25 0 13,970 524 20,258 34,752 44,441 5,486 7,896 18,418 76,240 -41,489 -11,192
25 to 26 3,053 13,970 518 20,406 37,947 49,035 4,033 6,132 18,386 77,587 -39,639 -50,832
26 to 27 135,033 13,970 73,747 18,014 240,763 49,035 16,024 17,254 18,639 100,951 139,812 88,980
27 to 28 0 13,970 536 18,764 33,270 44,372 9,238 15,229 18,125 86,963 -53,693 35,287
28 to 29 20,048 13,970 4,960 19,518 58,496 49,119 7,646 10,808 18,326 85,898 -27,402 7,885
29 to 30 9,397 13,970 2,999 19,929 46,296 54,116 4,726 8,252 18,339 85,433 -39,138 -31,253
30 to 31 11,022 13,970 2,348 20,308 47,647 49,035 4,024 7,140 18,409 78,609 -30,962 -62,215
31 to 32 62,138 13,970 37,429 19,568 133,105 49,035 6,854 11,497 18,820 86,205 46,900 -15,315
32 to 33 63,939 13,970 36,375 18,890 133,174 49,119 11,471 19,025 18,678 98,293 34,881 19,566
33 to 34 244 13,970 2,395 20,199 36,808 44,372 6,943 11,585 18,375 81,275 -44,466 -24,900
34 to 35 1,555 13,970 524 20,530 36,579 49,446 3,767 7,507 18,404 79,124 -42,545 -67,445
35 to 36 32 13,970 4,852 20,690 39,543 58,025 303 5,882 18,401 82,610 -43,067 -110,512
36 to 37 52,098 13,970 24,510 19,931 110,509 44,441 4,564 10,236 18,620 77,860 32,648 -77,864
37 to 38 4,170 13,970 616 20,483 39,239 49,035 2,503 6,237 18,378 76,152 -36,913 -114,777
38 to 39 362 13,970 2,463 20,816 37,610 49,446 719 4,966 18,418 73,549 -35,938 -150,716
39 to 40 122,459 13,970 74,037 19,276 229,741 49,035 8,546 10,468 18,766 86,814 142,927 -7,789
40 to 41 12,997 13,970 4,096 19,066 50,129 49,119 8,998 13,953 18,220 90,290 -40,161 -47,950
41 to 42 64,499 13,970 40,945 18,797 138,210 49,035 10,243 16,890 18,577 94,745 43,465 -4,484
42 to 43 0 13,970 536 19,752 34,258 44,372 6,577 12,461 18,301 81,711 -47,454 -51,938
43 to 44 123,377 13,970 53,751 18,022 209,121 49,035 17,543 21,442 18,640 106,660 102,461 50,523
44 to 45 64,250 13,970 39,379 18,423 136,022 49,119 13,271 20,449 18,544 101,383 34,639 85,163
45 to 46 8,541 13,970 2,217 19,103 43,830 49,035 10,232 18,196 18,249 95,712 -51,882 33,281
46 to 47 0 13,970 533 19,897 34,399 44,372 6,746 10,372 18,334 79,823 -45,424 -12,143
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TABLE 4-1
Simulated Annual Groundwater Budget
Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County, California

Year
Precipitation

Infiltration
Infiltration of 

Applied Water
Streambed
Infiltration

Subsurface
Inflow

Total
Recharge Pumping

Groundwater
Discharge to 

Streams ET

Subsurface
Outflow at

 County Line
Total

Discharge

Change in 
Groundwater

Storage

Cumulative
Change in 

Groundwater
Storage

47 to 48 43,414 13,970 18,560 19,505 95,448 49,035 8,927 12,755 18,638 89,355 6,094 -6,050
48 to 49 32,966 13,970 13,527 19,953 80,416 49,119 8,497 12,634 18,666 88,916 -8,499 -14,549
49 to 50 839 13,970 1,856 20,451 37,117 44,372 5,528 8,992 18,434 77,326 -40,209 -54,758
50 to 51 9,990 13,970 2,645 20,684 47,289 54,116 3,517 6,845 18,455 82,933 -35,643 -90,401
51 to 52 49,961 13,970 25,027 20,153 109,112 62,702 3,319 9,913 18,755 94,689 14,423 -75,978
52 to 53 188,493 13,970 69,633 17,584 289,679 49,119 22,292 27,398 18,933 117,742 171,937 95,959
53 to 54 46,125 13,970 20,155 18,290 98,539 49,035 15,148 24,661 18,522 107,366 -8,827 87,132
54 to 55 89,718 13,970 39,953 17,979 161,620 49,035 20,589 29,655 18,624 117,903 43,716 130,848
55 to 56 11,601 13,970 3,373 19,267 48,211 49,035 11,347 18,242 18,316 96,940 -48,729 82,119
56 to 57 51,672 13,970 28,415 19,203 113,260 49,119 11,982 18,862 18,806 98,769 14,491 96,610
57 to 58 181,820 13,970 89,448 17,106 302,343 49,035 32,399 38,747 19,048 139,229 163,114 259,725
58 to 59 687 13,970 527 18,350 33,534 49,035 16,623 29,046 18,213 112,917 -79,383 180,342
59 to 60 2 13,970 535 19,266 33,773 44,372 10,576 17,223 18,266 90,437 -56,664 123,678
60 to 61 42,574 13,970 19,998 18,987 95,529 49,119 12,553 18,152 18,704 98,527 -2,998 120,680
61 to 62 11,415 13,970 2,484 19,754 47,622 49,035 9,005 13,268 18,366 89,674 -42,052 78,628
62 to 63 27,363 13,970 10,507 20,014 71,853 54,116 7,752 12,812 18,539 93,219 -21,366 57,262
63 to 64 0 13,970 523 20,416 34,909 44,372 5,755 10,119 18,437 78,683 -43,774 13,488
64 to 65 0 13,970 1,472 20,680 36,121 49,522 3,569 7,254 18,475 78,820 -42,698 -29,210
65 to 66 50,580 13,970 28,173 19,854 112,576 58,025 4,004 10,335 18,623 90,989 21,588 -7,622
66 to 67 130,074 13,970 80,760 17,898 242,702 72,452 13,502 21,223 18,686 125,863 116,839 109,216
67 to 68 112,433 13,970 51,561 17,536 195,499 49,035 23,462 32,532 18,803 123,833 71,667 180,883
68 to 69 414 13,970 1,979 18,661 35,024 49,522 8,596 18,842 18,226 95,186 -60,162 120,721
69 to 70 113,543 13,970 60,100 17,647 205,261 49,035 29,552 30,176 18,761 127,523 77,737 198,459
70 to 71 45,609 13,970 21,594 18,166 99,339 49,035 15,740 23,534 18,602 106,911 -7,572 190,886
71 to 72 16,967 13,970 5,320 18,777 55,034 49,035 12,551 18,552 18,264 98,402 -43,368 147,518
72 to 73 137,727 13,970 59,717 17,442 228,856 49,119 28,296 34,847 19,001 131,263 97,592 245,111
73 to 74 13 13,970 4,717 18,592 37,292 49,035 14,986 23,059 18,220 105,299 -68,007 177,103
74 to 75 14,095 13,970 4,962 19,254 52,281 49,035 11,783 15,930 18,311 95,059 -42,779 134,324
75 to 76 58,364 13,970 35,154 18,654 126,142 54,116 13,385 20,958 18,673 107,132 19,010 153,334
76 to 77 0 13,970 523 19,646 34,139 44,441 8,624 14,082 18,380 85,527 -51,388 101,946
77 to 78 19,602 13,970 5,065 19,899 58,536 49,035 8,607 11,515 18,393 87,550 -29,014 72,932

Minimum 0 13,970 518 16,985 33,270 44,372 303 4,966 18,125 73,549 -79,383 -150,716
Maximum 188,493 13,970 89,448 20,816 302,343 72,600 36,265 38,747 19,056 139,229 171,937 259,725
Average 42,498 13,970 21,480 19,092 97,040 49,823 11,520 16,262 18,498 96,105 935 44,866
Median 19,602 13,970 5,193 19,153 58,500 49,035 9,822 14,430 18,446 92,573 -28,384 36,292

Note:
All flow volumes are listed in AF/yr.
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Figures 





FIGURE 4-1
SIMULATED AVERAGE ANNUAL GROUNDWATER
ELEVATIONS IN THE ALLUVIAL AQUIFER 
WEST OF INTERSTATE 5
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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NOTE:

1. SEE FIGURE 2-4 FOR LOCATIONS OF WELLS.
    WELL NLF-TOPCO1 IS LOCATED 210 feet
    SOUTHWEST OF WELL NLF-B11.
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FIGURE 4-2
SIMULATED AVERAGE ANNUAL GROUNDWATER
ELEVATIONS IN THE ALLUVIAL AQUIFER
EAST OF INTERSTATE 5
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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NOTES:

1. AL09 IS A CLUSTER OF OBSERVATION WELLS LOCATED 845 feet SOUTHWEST OF 
    PRODUCTION WELL VWC-Q2.

2. THE REMAINING HYDROGRAPHS REPRESENT FORMER ALLUVIAL
    AQUIFER WELLS THAT HAVE BEEN ABANDONED AND THEREFORE
    ARE NOT PUMPED IN THE MODEL SIMULATIONS. RELATIVE TO
    EXISTING WELLS SHOWN ON FIGURE 2-4, THESE FORMER WELLS
    WERE LOCATED AS FOLLOWS:

    – WELL NLF-S3 WAS LOCATED 305 feet EAST OF WELL VWC-S6
    – WELL NLF-S WAS LOCATED 940 feet SOUTHWEST OF WELL VWC-S6
    – WELL VWC-N3 WAS LOCATED 435 feet NORTHEAST OF WELL VWC-N8
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FIGURE 4-3
SIMULATED AVERAGE ANNUAL GROUNDWATER
ELEVATIONS IN THE ALLUVIAL AQUIFER
IN SOLEDAD CANYON
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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NOTES:

1. SEE FIGURE 2-4 FOR LOCATIONS OF WELLS.
2. LOWEST HISTORICAL GROUNDWATER ELEVATION FOR VWC- T4 = 1101 ft msl;
    ALLUVIUM BOTTOM ELEVATION ~1050 TO 1065 ft msl.
3. LOWEST HISTORICAL GROUNDWATER ELEVATION FOR LACFCD-7139G = 1289 ft msl;
    ALLUVIUM BOTTOM ELEVATION ~1256 ft msl OR LOWER.
4. LOWEST HISTORICAL GROUNDWATER ELEVATION FOR LACFCD-7178D  = 1463 ft msl;
    ALLUVIUM BOTTOM ELEVATION ~1398 TO 1425 ft msl.
5. LOWEST HISTORICAL GROUNDWATER ELEVATION FOR LACFCD-7197D = 1474 ft msl;
    ALLUVIUM BOTTOM ELEVATION ~1423 TO 1447 ft msl.
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FIGURE 4-4
SIMULATED AVERAGE ANNUAL GROUNDWATER
ELEVATIONS IN THE ALLUVIAL AQUIFER
ALONG CASTAIC CREEK
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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NOTE:

1. SEE FIGURE 2-4 FOR LOCATIONS OF WELLS.
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FIGURE 4-5
SIMULATED AVERAGE ANNUAL GROUNDWATER
ELEVATIONS IN THE ALLUVIAL AQUIFER
ALONG THE SOUTH FORK SANTA CLARA RIVER
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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NOTES:

1. SEE FIGURE 2-4 FOR LOCATIONS OF WELLS.

2. THESE WELLS ARE CONSTRUCTED IN THE SAUGUS FORMATION AND
    ARE NOT OPEN TO THE ALLUVIAL AQUIFER. THE SIMULATED
    HYDROGRAPHS AT THESE WELL LOCATIONS ARE FOR GROUNDWATER
    LEVELS IN THE ALLUVIAL AQUIFER, ABOVE THE OPEN INTERVALS 
    OF THESE WELLS.
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FIGURE 4-6
SIMULATED AVERAGE ANNUAL GROUNDWATER
ELEVATIONS IN THE SAUGUS FORMATION
WEST OF INTERSTATE 5
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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FUTURE WELLFIELD

NOTES:

1. SEE FIGURE 2-4 FOR LOCATIONS OF WELLS.

2. WELLS NLF-C6 AND LACFCD-6968 ARE CONSTRUCTED IN THE 
    ALLUVIAL AQUIFER AND ARE NOT OPEN TO THE SAUGUS
    FORMATION. THE SIMULATED HYDROGRAPHS SHOWN AT THESE
    WELL LOCATIONS ARE FOR GROUNDWATER LEVELS IN THE 
    SAUGUS FORMATION, BELOW THE OPEN INTERVALS OF THESE WELLS.

3. THE SIMULATED HYDROGRAPH FOR THE FUTURE WELLFIELD IS
    FOR A MODEL NODE WITH NO ASSIGNED PUMPING, LOCATED INSIDE
    THE WELLFIELD NEAR VWC-206.
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FIGURE 4-7
SIMULATED AVERAGE ANNUAL GROUNDWATER
ELEVATIONS IN THE SAUGUS FORMATION
EAST OF INTERSTATE 5
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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NOTE:

1. SEE FIGURE 2-4 FOR LOCATIONS OF WELLS.
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Deep Percolation of Precipitation

Stream Leakage to Groundwater

Subsurface Inflow from Acton Basin

Castaic Dam Underflow

Deep Percolation of Applied Water FIGURE 4-8
SIMULATED ANNUAL 
GROUNDWATER INFLOWS
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA

Local Dry Years
SWP Drought Years

The deep percolation of applied water is calculatedfor full build-out
conditions within the Regional Model boundary, as shown on
Figure 3-7 and discussed in Section 3.5.

Note:
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FIGURE 4-9
SIMULATED ANNUAL 
GROUNDWATER OUTFLOWS
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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FIGURE 4-10 (PAGE 1 OF 2)
ANNUAL AND CUMULATIVE CHANGE 
IN SIMULATED GROUNDWATER STORAGE 
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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FIGURE 4-10 (PAGE 2 OF 2)
ANNUAL AND CUMULATIVE CHANGE 
IN SIMULATED GROUNDWATER STORAGE 
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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FIGURE 4-11
SIMULATED SANTA CLARA RIVER 
FLOW AT COUNTY LINE
ANALYSIS OF GROUNDWATER BASIN YIELD
UPPER SANTA CLARA RIVER GROUNDWATER BASIN 
EAST SUBBASIN, LOS ANGELES COUNTY, CALIFORNIA
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FIGURE 4-12
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ANALYSIS OF GROUNDWATER BASIN YIELD
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SECTION 5 

Conclusions

This section discusses the principal findings from the analyses of historical data and 
numerical modeling results and the implications of these findings for both groundwater  
management and water supply in the Santa Clarita Valley. 

5.1 Principal Findings 
The primary objective of the groundwater basin yield evaluation was to use the Regional 
Model to examine the groundwater operating plan under a range of potential hydrologic 
conditions to determine whether the groundwater resources in the valley could be expected 
to respond to such operations in a sustainable fashion.  For the purposes of this evaluation, 
as in other settings, sustainability is defined in terms of renewability (recharge) of 
groundwater as reflected by the following indicators:  

1. Lack of chronic, or sustained, depletion of groundwater storage, as indicated by 
projected groundwater levels, over a reasonable range of wet, normal, and dry 
hydrologic conditions  

2. Maintenance of surface water flows in the western portion of the basin (which are 
partially maintained by groundwater discharge) and surface water outflow to 
downstream basins over the same range of hydrologic conditions  

Regarding maintenance of surface water flows, although the development and use of 
groundwater in a sustainable manner necessitates the inducement of recharge from surface 
water, sustainability, in this case, does not rely on inducing groundwater recharge by 
eliminating surface water flows. Rather, it retains and, as supported by increased 
supplemental water importation, generally increases surface water outflow. Regarding both 
indicators of sustainability, the range of analyzed hydrologic conditions is a long-term 
period that includes anticipated occurrences of the types of years and groups of year types 
that have historically occurred in the basin. 

The primary conclusion from the modeling analysis is that the current operating plan for the 
groundwater basin in the Santa Clarita Valley will not cause detrimental short- or long-term 
effects to the groundwater and surface water resources in the valley and is, therefore, 
sustainable. The modeling analysis, along with the historical data described in this report, 
result in the following specific conclusions regarding the sustainability of the operating 
plan:

1. The groundwater basin has historically been, and continues to be, in good operating 
condition and not in overdraft conditions, as indicated by historical data.  

2. The operating plan is sustainable over varying hydrologic conditions, because it is 
feasible to intermittently exceed a long-term average yield for 1 or more years without 
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creating long-term adverse impacts to the groundwater system and the Santa Clara 
River. 

3. Yields from the Alluvial Aquifer and the Saugus Formation during wet and dry years 
can be used for long-term water supply planning purposes. In particular, although 
increased pumping from the Saugus Formation during years of reduced SWP deliveries 
can be expected to cause short-term declines in groundwater levels during such 
pumping, it is not projected to cause permanent declines in groundwater discharges or 
streamflow. Additionally, Saugus groundwater levels will rapidly recover to pre-
drought conditions. 

4. The strategy around which the plan was designed (maximizing the use of Alluvial 
Aquifer and imported water during years of normal or above-normal availability of 
these supplies, while limiting the use of the Saugus Formation during these periods, 
then temporarily increasing Saugus pumping during years when SWP supplies are 
significantly reduced because of drought conditions) is viable on a long-term basis. 

5. The historical observations of basin conditions and the model simulations together 
support the historical and ongoing confidence that groundwater can continue to be a 
sustainable source of water supply under the current groundwater operating plan 
described in the Amended 2000 UWMP (Black & Veatch, 2000; CLWA et al., 2005), the 
Groundwater Management Plan (CLWA, 2003), and the annual water reports 
(LSCE, 2005a). 

In summary, the groundwater basin can be expected to respond to the operating plan in a 
manner similar to what has been experienced over approximately the last 50 years: use of 
water from groundwater storage during drier periods, mostly reflected by small to large 
fluctuations in Alluvial Aquifer groundwater levels from the middle to the eastern part of 
the basin, followed by full to near-full recovery in wet years or periods of years.  A notable 
difference from historically experienced conditions is in the Saugus Formation. Greater 
Saugus pumping during periods of significantly reduced imported water supplies is 
projected to cause larger fluctuations in groundwater levels during such pumping, with full 
to near-full recovery of Saugus water levels in subsequent years, when the availability of 
imported water supplies returns to normal. 

5.2 Groundwater Management and Water Supply Implications 
The primary focus of the MOU and a key focus of the Groundwater Management Plan is 
basin yield; specifically, whether a groundwater operating yield could be developed 
whereby some defined amount of groundwater could be pumped on a sustainable basis.  
The evaluation described in this report addresses that question.  The MOU did not envision 
impacts from groundwater contamination such as have recently impacted a number of 
municipal water supply wells.  Fortunately, the Regional Model could be used, and has 
been used, to also examine the effectiveness of the operating plan in containing 
groundwater contaminants while concurrently pumping (with appropriate treatment at 
contaminated wells) for municipal water supply (CH2M HILL, 2004b).  Thus, in addition to 
the water supply and groundwater management findings derived from the original intent of 
the MOU, as discussed below, an additional significant finding derived from the 
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development and application of the model is that groundwater supply and the control of 
groundwater contamination migration can be concurrently accomplished without having to 
modify or, more importantly, compromise the operating yield of the basin. 

In addition to the preceding contamination-related findings, there are other findings that 
directly relate to the original intent of the MOU and can be classified as findings related to 
the yield of the basin and/or the long-term water supply in the valley.  First, the long-term 
yield of the basin can be considered, for the present, to be equivalent to the operating plan 
for the basin, based on the simulated projections of groundwater levels, storage, and stream 
flows.  In other words, with the existing and planned distribution of wells and pumping 
capacities in the operating plan, the basin can be expected to sustainably yield the annual 
volumes of groundwater in the operating plan for ongoing municipal and agricultural water 
supply.  Additionally, other pumpers in the basin, such as small private well owners, can 
expect to experience Alluvial Aquifer groundwater conditions generally similar to what 
they have experienced in the past.  This expression of basin yield, based on the existing and 
planned distribution of wells and pumping capacities, should not be considered or 
interpreted as a limit to the yield of the basin.  It is possible that some alternate 
configurations of well locations and pumping capacities, potentially complemented by other 
management actions (e.g., artificial recharge activities), could increase the yield of the basin 
in the future.  The Regional Model, developed for analysis of the current operating plan, can 
be used to examine potential changes in the operating plan and associated changes in basin 
yield if that is ever desirable.  For the present, however, the main finding of the current 
groundwater operating plan is that basin conditions can be expected to generally repeat 
what has been experienced over the last several decades, with some increase in Saugus 
groundwater level fluctuations if dry-year increases in pumping are actually needed as 
planned, all resulting in no long-term depletion of groundwater. 

From a water supply perspective, the main finding of the operational yield analysis is that it 
supports the groundwater component of overall water supply for the Santa Clarita Valley as 
described in the 2000 UWMP, and as expected to be carried forward in the 2005 UWMP. 

As discussed in Section 5.1, the Saugus Formation has not been historically pumped at the 
dry-year rates described in the operating plan. Consistent with the ongoing water resource 
management, data collection, data management, data evaluation, and reporting activities 
that have been ongoing in the basin for the past several years, the Purveyors will closely 
monitor the effects of the greater-than-historical Saugus Formation pumping when it occurs. 
Depending on the findings from monitoring activities during the first period of increased 
Saugus pumping, the conjunctive use program that currently relies on SWP deliveries could 
potentially expand to include artificial recharge activities to enhance Saugus water level 
recovery after periods of increased Saugus pumping. 

In conclusion, through the UWMP, the MOU, the Groundwater Management Plan, and 
other related water resource management activities, the Purveyors have developed an 
ongoing process for groundwater resource management in the Santa Clarita Valley that 
results in a sustainable operating plan for the local groundwater basin. As discussed in the 
annual water reports (including LSCE, 2005a), the ongoing process of groundwater 
management relies not only on the historical evaluations and numerical modeling analyses, 
but also on other program elements identified in the MOU—data gathering, database 
maintenance, and annual reporting—as well as other activities, such as implementing 
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conservation measures, increasing the use of recycled water, planning for water reliability, 
updating the UWMP on a regular schedule, and administering the Groundwater 
Management Plan. The development and implementation of the UWMP, the MOU, and the 
Groundwater Management Plan have resulted in a significantly improved understanding of 
the local water resources, and, in particular, have demonstrated that the current ground-
water operating plan results in a reliable, long-term component of water supply for the 
valley. Ongoing monitoring and interpretation of actual groundwater conditions, as 
discussed in the MOU and the Groundwater Management Plan, will allow (1) continued 
assessment of basin responses to future pumping; (2) verification that, as public and private 
development increase with time, both within and adjacent to the basin, the groundwater 
basin responds in the same general manner as described herein; and (3) identification of 
whether adjustments to the operating plan might be warranted to achieve its primary 
objective of a sustainable groundwater resource. 
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APPENDIX B 

Description of the Santa Clarita Valley Regional 
Groundwater Flow Model 

B.1 Introduction
The Santa Clarita Valley Regional Groundwater Flow Model (hereafter referred to as the 
Regional Model) is a three-dimensional, numerical model of groundwater flow that covers 
the entire area underlain by the Saugus Formation, plus the portions of the Alluvial Aquifer 
that lie beyond the limits of the Saugus Formation. A Surface Water Routing Model (SWRM) 
was also developed specifically for this basin as a pre- and post-processor for the 
Regional Model.  

The approach to developing the Regional Model included the following steps: 

1. Compiling information on the geology and hydrogeology of the valley and developing a 
conceptual understanding of the groundwater flow system 

2. Creating a variety of data sets to conduct steady-state and transient calibrations 

3. Constructing the Regional Model using the MicroFEM  finite-element groundwater 
flow code (Hemker and de Boer, 2003), and also using the available database and 
geographic information system (GIS) information for the Santa Clarita Valley 

4. Calibrating the Regional Model 

5. Performing sensitivity tests on the Regional Model 

This appendix provides an overview of the Regional Model’s construction and calibration. 
The construction and calibration of the Regional Model and the SWRM are described in 
detail in the Regional Groundwater Flow Model for the Santa Clarita Valley, Santa Clarita, 
California (CH2M HILL, 2004a). 

B.2 Model Construction 
B.2.1 Software 
The Regional Model was constructed using the three-dimensional, finite-element ground-
water modeling software MicroFEM  (Hemker and de Boer, 2003). MicroFEM  operates in 
a Windows  environment and can be used to solve groundwater flow problems for 
unconfined, semi-confined, or confined aquifer systems. This software simulates steady-
state or transient flow conditions in up to a 20-layer aquifer system; the finite-element mesh 
may contain as many as 50,000 nodes in each model layer. The software contains several 
different methods for simulating groundwater/ surface water interactions. MicroFEM  is 
based on software developed in the Netherlands during the 1980s for use in evaluating the 
effects of groundwater pumping in areas with complicated meandering rivers. Further 
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details regarding this software’s design, capabilities, and functionality can be found on the 
Internet at www.microfem.com and in two reviews of the software by Diodato (1997, 2000). 

B.2.2 Model Grid 
The Regional Model is based on a finite-element mesh consisting of 7 layers, with 
17,103 nodes and 32,496 elements in each layer. The nodes are spaced 500 feet apart in the 
majority of the modeled area. However, a finer node spacing (150 feet) was used along the 
Santa Clara River and its tributaries to allow a more exact simulation of surface water/
groundwater exchanges. Additionally, specific nodes were placed within this regional grid 
at the locations of production and monitoring wells. 

B.2.3 Layering  
The upper model layer simulates the Alluvial Aquifer, or the upper portion of the Saugus 
Formation wherever the Alluvial Aquifer is not present. The six underlying layers simulate 
the underlying freshwater Saugus Formation and the Sunshine Ranch Member. The 
northern and southern edges of the model domain are defined by the geologic contacts 
mapped by Richard C. Slade and Associates, LLC (2002), formerly known as Richard C. 
Slade, Consulting Groundwater Geologist (both hereafter referred to as RCS), for the 
Alluvial Aquifer and the Saugus Formation. 

The saturated thickness of the Alluvial Aquifer was defined from the average base elevation 
of the aquifer and the water level elevations measured during the fall of 1985 and the spring 
of 2000, as described by RCS (1986 and 2002). Along the Santa Clara River, the typical 
saturated thickness of the Alluvial Aquifer is as much as 130 feet in the western (down-
gradient) portion of the basin and between 80 and 90 feet in the eastern (upgradient) portion 
of the basin, though it can be notably less in this area during droughts. Saturated thick-
nesses can be less than 60 feet in some tributary canyons, particularly along the South Fork 
Santa Clara River, where all production wells are constructed in the Saugus Formation, 
rather than the alluvium (RCS, 2002). 

The Saugus Formation is generally a bowl-shaped structure that thins at its margins and has 
its greatest thickness (about 5,500 feet) in the center of the basin. The upper, freshwater-
bearing portion of the Saugus Formation was simulated using 500-foot-thick model layers to 
depths as great as 2,500 feet in the center of the basin (RCS, 1988 and 2002). The deepest 
active model layer at any given location represented the Sunshine Ranch Member of the 
Saugus Formation, which is of marine origin and is, therefore, more saline and thought to 
have lower water-bearing potential than the overlying Saugus Formation deposits that are 
terrestrial in origin.  

B.2.4 Boundary Conditions  
The following boundary conditions were used in the Regional Model: 

1. Specified flux for precipitation within the model grid. Deep percolation of 
precipitation was simulated using the precipitation top-system package contained in 
MicroFEM .

2. Specified flux for irrigation. Deep percolation of agricultural irrigation and urban 
irrigation in developed areas was simulated using the precipitation top-system package 
contained in MicroFEM .
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3. Specified flux and head-dependent flux along ephemeral streams. With respect to 
groundwater discharges to streams, the Santa Clara River was modeled as an 
ephemeral, predominantly losing stream at and upstream of the mouth of San 
Francisquito Canyon, and as a perennial, predominantly gaining stream downstream of 
San Francisquito Canyon. The tributaries to the Santa Clara River were modeled as 
ephemeral streams, using the precipitation top-system package to specify stream 
leakage to groundwater. For these tributaries and the ephemeral reach of the Santa Clara 
River, groundwater recharge rates were estimated from precipitation records, stream-
flow records, watershed maps, topographic maps, and aerial photography using the 
SWRM, which was developed specifically to calculate time-varying recharge at each 
stream node from these data. Aerial photos and historical observations indicated that 
under high water table conditions, groundwater can locally discharge into Castaic Creek 
and the ephemeral reach of the Santa Clara River wherever Alluvial groundwater levels 
rise above the riverbed elevation. Consequently, the drain package in MicroFEM  was 
used in these streams to allow for drainage of any groundwater that was calculated by 
MicroFEM  to be above the riverbed elevation in any given river node at any given 
time step.

4. Specified flux and head-dependent flux along perennial Santa Clara River. The 
perennial reach of the Santa Clara River was modeled using the wadi top-system 
package contained in MicroFEM . The wadi package allows groundwater to discharge 
to the river whenever groundwater elevations are higher than the specified river stage. 
When groundwater levels are below the river stage, the river recharges the Alluvial 
Aquifer. The rate of recharge is proportional to the difference between the river stage 
elevation and the model-calculated groundwater elevation. However, after the 
groundwater elevation drops below the streambed sediments, the rate of leakage from 
the stream is constant (i.e., does not vary as the groundwater elevation fluctuates). For 
the Regional Model, each node along the perennial reach of the Santa Clara River was 
assigned a river stage 1 foot higher than the mapped bed elevation of the river. The 
riverbed permeability, or conductance, which helps control the model-calculated 
groundwater/surface water exchange rates, was adjusted during model calibration by 
calibrating to streamflow data collected at the County Line gage. 

5. Specified flux for pumping. Pumping rates and locations for wells completed in the 
Alluvial Aquifer and the Saugus Formation were directly imported into the Regional 
Model from the Upper Santa Clara River Groundwater Basin database. For model 
calibration, pumping rates were assigned from water use records maintained by the 
Upper Basin Water Purveyors; estimates of monthly water demand for urban water use 
and agricultural water use; and well construction records, which were needed to 
determine which model layers at each individual well should be assigned pumping 

6. Specified flux at upgradient Alluvial Aquifer boundaries. Where there is Alluvial 
groundwater flow into the study area from beneath Castaic Dam, the magnitude of the 
specified flux was adjusted during the model calibration process using groundwater 
elevations and gradients published by RCS (1986 and 2002).  

7. Specified groundwater elevation in the Alluvial Aquifer at the county line. The 
groundwater elevation (805 feet) was obtained from water level contour maps for the 
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Alluvial Aquifer prepared by RCS (1986, 2002). (See Figure 2-7 in the main text for 
groundwater elevation contours during Spring 2000, as mapped by RCS [2002].) 

8. Specified groundwater elevation in the Alluvial Aquifer at the Lang gage. The 
groundwater elevation (1,746 feet) was derived from topographic maps of the elevation 
of the Santa Clara River bed. As discussed in CH2M HILL in Final Report: Analysis of 
Perchlorate Containment in Groundwater Near the Whittaker-Bermite Property (2004b), the 
boundary condition at this location was converted to a constant-head boundary shortly 
after completion of the model development report. This change was made based on 
results from field reconnaissance that was performed in April and May of 2004, when 
the Santa Clara River was dry at the Lang gage. At that time, groundwater was locally 
discharging from the bed of the Santa Clara River in isolated locations where the 
riverbed intersects the water table, then seeping back into the riverbed nearby. 
Significant phreatophyte growth was also present along the riverbed in this same area 
(just downstream of the Lang gage). Additionally, water was present and actively 
flowing in the river east (upstream) of the Santa Clarita Valley (in the area between the 
Santa Clarita Valley and the upstream Acton Basin). Based on these observations, a 
specified groundwater elevation of 1,746 feet was established in the Alluvial Aquifer at 
the eastern boundary of the Regional Model to simulate subsurface flow beneath the 
channel of the Santa Clara River at the Lang gage. This specified elevation was held 
constant throughout the simulation period. 

9. Head-dependent flux for evapotranspiration (ET). ET from the water table by riparian 
vegetation was simulated using the evaporation top-system package contained in 
MicroFEM . This package requires specification of the maximum rooting depth for the 
riparian vegetation, the maximum potential ET rate, and the ground surface elevation.  

10. No-flow boundaries. In general, the outermost line of nodes that form the model 
boundary and the bottom of the model are no-flow boundaries. The exceptions are the 
western model boundary (specified head) and the specified-flux nodes representing 
underflow into the Alluvial Aquifer from beneath Castaic Dam. Also, all nodes on the 
model boundary are assigned specified fluxes due to precipitation and, in some cases, 
ephemeral streamflow. 

B.2.5 Aquifer Parameters 
The selection of the aquifer parameter values (horizontal and vertical hydraulic conduc-
tivity, storage coefficients, streambed conductance, and ET parameters) is described in detail 
in Sections 4 and 5 of the Regional Model development report (CH2M HILL, 2004a). Initial 
estimates of, and ranges of values for, these parameters were defined during initial model 
development and adjusted on an as-needed basis, and within certain limits, during model 
calibration. Additionally, the calibration process adjusted the coefficients for an empirical 
power-function equation (Turner, 1986) that was used in the SWRM to define the 
relationship between precipitation, stormwater flow, and the amount of stormwater flow 
available for potential infiltration to groundwater. 
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B.3 Model Calibration 
B.3.1 Calibration Process 
Calibration of the Regional Model involved matching both steady-state and transient 
conditions in the Alluvial Aquifer and the Saugus Formation. The steady-state calibration 
was performed for calendar years 1980 through 1985, and the transient calibration was 
performed for calendar years 1980 through 1999. The goals of the initial calibration process 
were generally to match groundwater flow directions, groundwater gradients, and 
groundwater elevations that were measured throughout the 20-year simulation period at 
wells across the valley. An additional calibration goal was to match the patterns of total flow 
in the Santa Clara River and estimated groundwater discharge rates to the river. The 
Alluvial Aquifer and the Saugus Formation were each subdivided into zones to facilitate 
parameter selection and model calibration. Model variables were adjusted in a manner that 
sought to honor independent estimates of parameter values while resulting in the best 
possible calibration. 

B.3.2 Calibration Quality 
The Regional Model meets most of the qualitative and quantitative goals that were estab-
lished for the calibration process. For the steady-state model, statistical goals for the head 
residuals, which are equal to the modeled minus measured groundwater elevations, were 
easily met for the Alluvial Aquifer and adequately met for the Saugus Formation. For the 
transient model, trends in groundwater elevations were generally well matched, and 
groundwater discharges to the river were simulated well for both the steady-state and 
transient models. However, during the middle and late 1990s, the model tended to simulate 
too much decline in Alluvial Aquifer groundwater elevations in the eastern-most portion of 
the valley. This is the area where local droughts have the greatest effect on the Upper Basin 
Water Purveyors’ ability to pump groundwater, so this deviation is acceptable because 
predictive simulations of various groundwater pumping strategies will not overestimate the 
degree to which groundwater can be pumped from the Alluvial Aquifer in this area during 
periods of below-normal rainfall.  

The groundwater budget for the 20-year transient calibration period showed that recharge 
from precipitation and streamflows varied considerably from year to year, ranging from 
less than 15,000 acre-feet per year (AF/yr) in the driest years to as much as 270,000 AF/yr 
in the wettest years. In contrast, total groundwater discharges were less variable, ranging 
from approximately 61,000 AF/yr at the end of the late 1980s/early 1990s drought to 
116,000 AF/yr during 1998. This variability in groundwater discharge did not follow the 
year-to-year pumping patterns, but instead was caused by year-to-year fluctuations in ET 
and groundwater discharges to the river. These fluctuations, in turn, correlated well with 
groundwater recharge patterns. During the 20-year transient calibration period, changes in 
the volume of groundwater stored in the combined Alluvial-Saugus aquifer system varied 
primarily according to year-to-year variations in regional rainfall. No long-term decline in 
groundwater storage was observed in the field or simulated by the Regional Model during 
the calibration period. 
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B.3.3 Calibration Update 
In a recent technical memorandum (CH2M HILL, 2005), the calibration of the Regional 
Model was extended an additional 62 months (from January 2000 through February 2005) to 
update and test the model’s calibration against an independent data set consisting of 
recently observed hydrologic and pumping conditions in the basin. Examination of 
groundwater elevation hydrographs for the Alluvial Aquifer and the Saugus Formation 
indicated that the model showed a similar overall ability to simulate conditions during the 
recent 5-year period, as was the case for the preceding 20-year period to which the model 
was originally calibrated. 

B.4 Model Sensitivity 
Sensitivity analyses were performed to evaluate whether further changes in the values of 
key model parameters would improve the calibration quality of the Regional Model. 
Variables that were tested were the hydraulic properties (horizontal and vertical hydraulic 
conductivities and storage coefficients) for the Alluvial Aquifer and the Saugus Formation, 
the riverbed leakage terms for the Santa Clara River and Castaic Creek, and the ET 
parameters. The sensitivity analysis indicated that the Regional Model is calibrated well and 
that it is sensitive to the choices of horizontal hydraulic conductivity in both aquifers and 
the vertical hydraulic conductivity values in the Saugus Formation. The model is also 
sensitive to the surface water parameters, specifically the choice of empirical coefficients 
used by the Turner (1986) equation to estimate stormwater flows from rainfall data and the 
riverbed leakage terms in both the eastern (groundwater recharge) and western 
(groundwater discharge) portions of the basin. The model is relatively insensitive to the 
choice of ET parameters. 

B.5 Model Applicability 
The process of developing the conceptual model of the local groundwater basin, developing 
a detailed numerical model, calibrating the model to a 20-year period of groundwater 
elevation and streamflow data, and independently testing the calibration against a recent set 
of basin conditions has resulted in a groundwater flow model that is suitable for its 
intended applications, which are evaluating groundwater management strategies, ground-
water sustainability, artificial recharge options, and restoration of contaminated water 
supplies. The primary design and calibration attributes that make the Regional Model 
appropriate for its intended uses are as follows: 

1. Its ability to simulate historical trends in groundwater elevations and river flows during 
a 2-decade period that reflects increased urbanization, increased State Water Project 
water imports (from outside the valley), and associated changes in land use and 
water use 

2. Its ability to simulate trends in smaller geographic areas of interest within the valley (for 
example, near the Whittaker-Bermite property) 

3. Its use of an integrated model of the watershed to define the amount of rainfall and 
stormwater that is potentially available to recharge the groundwater system 
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I. Introduction and Background

Perchlorate has been a water quality concern in the Santa Clarita Valley since 1997 when it was 
originally detected in four Saugus wells operated by the municipal water purveyors in the eastern 
part of the Saugus Formation, near the former Whittaker-Bermite facility.  In late 2002, 
perchlorate was detected in a fifth municipal well, in this case an Alluvial well also located near 
the former Whittaker-Bermite site.  The five perchlorate-impacted wells have been removed 
from active water supply service.   

At present, perchlorate is not a regulated chemical in drinking water.  However, the state 
Department of Health Services (DHS) requires that water utilities test their water sources for 
certain unregulated chemicals, and perchlorate is one of those chemicals.  The DHS “notification 
level” for perchlorate is 6 micrograms per liter (ug/l).1  DHS currently anticipates proposing a 
Maximum Contaminant Level (MCL) for perchlorate in 2005. 

Since the detection of perchlorate and resultant inactivation of impacted wells, the Purveyors 
have been conducting regular monitoring of active wells near the Whittaker-Bermite site.  In late 
March 2005, that monitoring detected the presence of perchlorate in Valencia Water Company’s 
Well Q2, an alluvial well located immediately northwest of the confluence of Bouquet Creek and 
the Santa Clara River (Figure I-1).  The initial detection of perchlorate was at a concentration of 
11 ug/l; two confirmation samples in the first two weeks of April detected perchlorate at 
concentrations of 9.8 and 10 ug/l, respectively.  As a result of the detection and confirmation of 
perchlorate in its Well Q2, Valencia has removed the well from active service and is pursuing 
rapid permitting and installation of wellhead treatment, as described herein, in order to return the 
well to water supply service. 

For several years prior to the recent detection of perchlorate in Valencia’s Well Q2, the water 
Purveyors have recognized that, among other aspects of an overall remediation program, such a 
program would most likely include an element of pumping from impacted wells, or from other 
wells in the immediate area, to establish hydraulic conditions that would control the migration of 
contamination from further impacting the aquifer in a downgradient (westerly) direction.  The 
overall program would also include the installation of treatment to allow the restored pumping 
capacity to be used for municipal supply.  In cooperation with state regulatory agencies and 

1  “Notification level” means the concentration level of a contaminant in drinking water delivered for human 
consumption that DHS has determined, based on available specific information, does not pose a significant health 
risk but warrants notification pursuant to applicable law.  Notification levels are nonregulatory, health-based 
advisory levels established by DHS for contaminants in drinking water for which maximum contaminant levels have 
not been established.  Notification levels are established as precautionary measures for contaminants that may be 
considered candidates for establishment of maximum contaminant levels, but have not yet undergone or completed 
the regulatory standard setting process prescribed for the development of maximum contaminant levels.  
Notification levels are not drinking water standards. 
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investigators working for Whittaker-Bermite, Castaic Lake Water Agency (CLWA) and the 
Purveyors, including Valencia Water Company, have developed an off-site plan that will include 
installation of water treatment facilities to remove perchlorate and restore operation of two of the 
initially impacted Saugus wells through that treatment process.  The operation of those two wells 
with treatment, scheduled to be in service in 2006, will hydraulically contain the perchlorate 
contamination moving from the former Whittaker-Bermite site and protect downgradient non-
impacted wells.  It will also restore the annual volumes of water that were pumped from the 
impacted wells before they were inactivated.  In concert with the installation of treatment and the 
return of certain impacted wells to active water supply service, the balance of total pumping 
capacity from the impacted wells will be restored by constructing replacement wells in a non-
impacted portion of the basin west of Interstate 5. 

The development of the control and restoration plan for the initially impacted wells included 
consideration that it should fit within the larger scale of on-site and possibly other off-site 
remediation activities.  While such activities did not specifically anticipate the treatment of 
VWC’s Well Q2 as described herein, utilization of the same treatment methodology and 
operation of the well to contain perchlorate from contamination of downgradient wells, are 
consistent with currently planned and other potential on-site and off-site remediation activities.
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II. Impact of Water Supply

As a result of the recent detection of perchlorate, Valencia Water Company has removed Well 
Q2 from active water supply service until it can install wellhead treatment for perchlorate 
removal, as described herein, such that the well can be returned to service.  Although it is 
expected that the permitting and installation of wellhead treatment can be accomplished by mid-
summer, in advance of the peak water demand season, it is appropriate to assess the impact of 
the removal of Well Q2 on the overall adequacy of Valencia’s water supply until such treatment 
is in place and the well is returned as part of Valencia’s total water supply. 

The overall adequacy of water supply derives from three considerations: 1) sufficient source 
capacity (wells and pumps, plus other sources such as, in this case, connections to CLWA’s 
treated surface water distribution system); 2) sustainability of the groundwater resource to meet 
the demand of Valencia and other pumpers in the basin on a renewable basis; and 3) protection 
of groundwater sources (wells) from known contamination, or provisions for treatment in the 
event of contamination.  All three considerations are discussed in the following sections. 

Adequacy of Source Capacity 

The temporary removal of Well Q2 from active service represents a reduction of 1,200 gpm of 
source capacity.  After that removal, Valencia still has a total of 19 active operational wells, 14 
wells completed in the Alluvial aquifer and 5 wells completed in the Saugus Formation.  The 
combined pumping capacities of the 14 Alluvial wells is slightly more than 20,000 gpm, and the 
combined pumping capacities of the 5 Saugus wells is slightly more than 10,000 gpm.  The 
individual pumping capacity of each Valencia well is listed in Table II-1. 

In addition to its water supply wells, Valencia has six connections to CLWA’s system that 
distributes treated surface water from the State Water Project to the various municipal purveyors 
in the Valley.  The combined capacity of those four connections (Turnouts V2, V4, V5, V6, V7 
and V8) is 26,500 gpm.  The individual capacity of each CLWA turnout connection to the 
Valencia distribution system is listed in Table II-2. 

The combined source capacity of Valencia’s active wells, after temporary inactivation of Well 
Q2, and its CLWA turnouts is thus a total of about 57,000 gpm. 

As part of recent review of its overall water supply, Valencia examined its maximum day 
demand in the last year, 2004.  The maximum day demand occurred in July, when the largest 
historical single day demand of 143.3 acre-feet was experienced.  That volumetric demand 
equates to an average flow on that day of nearly 32,500 gpm. 
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Table II-1 
Active Groundwater Source Capacity 

Valencia Water Company 

1. based on recent actual annual pumping; also as simulated in perchlorate containment  
analysis (CH2M Hill, 2004). 

Well
Pump

Capacity
(gpm)

Maximum 
Annual Capacity

(af)

Normal Year 
Production1

(af)

Dry Year 
Production1

(af)

Alluvium
    

Well D 1,050 1,690 690 690 
Well N 1,250 2,010 620 620 

Well N7 2,500 4,030 1,160 1,160 
Well N8 2,500 4,030 1,160 1,160 
Well S6 2,000 3,220 865 865 
Well S7 2,000 3,220 865 865 
Well S8 2,000 3,220 865 865 
Well T2 800 1,290 460 460 
Well T4 700 1,120 460 460 
Well U4 1,000 1,610 935 935 
Well U6 1,250 2,010 825 825 
Well W9 800 1,290 600 600 

Well W10 1,600 2,410 865 865 
Well W11 1,000 1,610 350 350 

Alluvial Subtotal 20,350 32,760 10,720 10,720 

Saugus Formation 

    

159
160
201
205
206

500
2,000 
2,400 
2,700 
2,500 

800
3,220 
3,670 
4,350 
4,030 

50
1,000 
100

1,000 
1,175 

50
1,330 
3,577 
3,827 
3,500 

Saugus Subtotal 10,100 16,270 3,325 12,284 
     

Total Active Capacity   30,450 49,030 14,045 23,004 
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Table II-2 
Turnout Connections to CLWA Treated Water Distribution 

Valencia Water Company 

Station Number Number of Pumps and
Total Horsepower 

Capacity
(gpm)

_______________ 

V2

V4

V5

V6

V7

V8
______________ 

________________________ 

Pressure Regulating Station 

3 – 195 

3 – 155 

2 – 25 

Pressure Regulating Station 

3 – 300 
________________________

___________________ 

3,000 

4,500 

4,500 

1,500 

5,000 

8,000 
___________________ 

Total 26,500 

In accordance with the provisions of the Waterworks Standards in the California Health and 
Safety Code, and also in accordance with the provisions of the State Public Water Commission, 
the source capacity of a municipal water purveyor should be adequate to meet maximum day 
demand.  Generally accepted engineering practice adds a factor of safety to those minimum 
requirements to account for possible outages of one or more supply sources during a period of 
maximum day demand.  With total source capacity of about 57,000 gpm, after temporary 
deactivation of Well Q2, Valencia has sufficient source capacity to meet its maximum day 
demand of 32,500 gpm with allowance for potential outage of one or more individual sources 
(wells) or treated surface water connections.  As a result, the temporary deactivation of Well Q2 
does not adversely impact Valencia’s ability to meet existing demands; in fact, Valencia has 
sufficient surplus source capacity to meet future increases in maximum day demand with 
existing sources, to be increased by returning Q2 to service after installation of treatment as 
described herein. 

Sustainability of Groundwater 

In contrast to assessing the adequacy of Valencia’s source capacity by examining the total 
capacity of its water sources and comparing it to Valencia’s maximum day demand, the 
sustainability of groundwater resources in the Valley is more appropriately assessed by 
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examining the response of the groundwater basin to the collective pumping demands placed on it 
for municipal and ongoing agricultural water supply.  Until recently, the long-term renewability 
of Alluvial groundwater was empirically determined from approximately 60 years of recorded 
experience: long-term stability in groundwater levels and storage, with some dry period 
fluctuations in the eastern part of the basin, over a historical range of Alluvial pumpage from as 
low as about 20,000 afy to as high as about 43,000 afy.  The long-term sustainability of Saugus 
groundwater was empirically determined from a more historical record that shows fairly low 
annual pumping in most years, with one four-year period of increased pumping up to about 
15,000 afy, that produced no long-term depletion of the substantial groundwater storage in the 
Saugus.  Those empirical observations in both the Alluvium and the Saugus Formation have now 
been complemented by the development and application of a numerical groundwater flow model, 
which has been used to predict aquifer response to the planned operating ranges of pumping 
from both aquifers for both municipal and agricultural water supply.  The numerical groundwater 
flow model has also been used to analyze the control of contaminant migration under selected 
pumping conditions that would restore, with treatment, pumping capacity that has been 
inactivated due to perchlorate contamination detected in some wells in the basin as described 
herein.

To examine the yield of the Alluvium or, in other words, the sustainability of Alluvium on a 
renewable basis, the groundwater flow model was used to examine long-term projected response 
of the aquifer to pumping for municipal and agricultural uses in the 30,000 to 40,000 afy range 
under average/normal and wet conditions, and in the 30,000 to 35,000 afy range under locally 
dry conditions.  To examine the response of the entire aquifer system, the model also 
incorporated pumping from the Saugus Formation in accordance with the normal (7,500-15,000 
afy) and dry year (15,000-35,000 afy) operating plan for that aquifer.  The preceding ranges of 
pumping from the two aquifer systems, commonly known locally as the operating plan for 
groundwater supply, are described in detail in the Amended 2000 Urban Water Management 
Plan prepared by CLWA and the municipal Purveyors in the Valley.  The model was run over a 
78 year hydrologic period which was selected from actual historical hydrology (i.e., 
precipitation) to examine a number of hydrologic conditions that would be expected to affect 
both groundwater pumping and groundwater recharge.  The selected 78 year simulation period 
was assembled from an assumed recurrence of 1980 to 2003 hydrologic conditions, followed by 
an assumed recurrence of 1950 to 2003 hydrologic conditions.  The 78 year period was analyzed 
to define both local hydrologic conditions (normal vs. dry), which affect the rate of pumping 
from the Alluvium, and hydrologic conditions that affect State Water Project operations, which 
in turn affect the rate of pumping from the Saugus. 

The resultant pumping cycles are summarized as follows: 

Twenty-four years of dry year Alluvial pumping at 30,000 to 35,000 afy, 
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One drought of four consecutive dry years of Alluvial pumping at 30,000 to 35,000 afy, 

Two droughts of three consecutive dry years each, with Alluvial pumping at 30,000 to 
35,000 afy, 

Three selected years with assigned dry-year Alluvial pumping despite near-normal or 
above-normal rainfall because each selected year was preceded by a multi-year drought, 

Eighteen years of dry-year pumping from the Saugus, or an average of one dry year 
approximately every four years, 

Two droughts lasting three years, plus (in both cases) a dry year that occurs two years 
before the beginning of each three-year drought and another dry year that begins one year 
after each three-year drought has ended; Saugus pumping increased into the 15,000 to 
35,000 afy range in all those years, 

Two droughts lasting two years; Saugus pumping increased into the 15,000 to 25,000 afy 
range in those years, 

Sixty years of normal-year Saugus pumping, 7,500 to 15,000 afy. 

The preceding ranges of Saugus pumping included the planned restoration of recent historic 
pumping from the perchlorate-impacted wells.  That pumping was analyzed to assess, in addition 
to the overall recharge of the Saugus, the effectiveness of controlling the migration of 
perchlorate by extracting and treating contaminated water close to the source of contamination. 

Simulated Alluvial aquifer response to the preceding range of hydrologic conditions and 
pumping stresses was essentially a long-term repeat of the historical conditions that have resulted 
from similar pumping over the last several decades.  The resultant response consisted of: 1) 
generally constant groundwater levels in the middle to western portion of the Alluvium, and 
fluctuating groundwater levels in the eastern portion of the Alluvium as a function of wet and dry 
hydrologic conditions, 2) variations in recharge that directly correlate with wet and dry 
hydrologic conditions, and 3) no long-term decline in groundwater levels or storage.  Based on 
the combination of actual experience with Alluvial aquifer pumping at capacities similar to those 
planned for the future and the resultant sustainability (recharge) of groundwater levels and 
storage, complemented by modeled projections of aquifer response to planned pumping rates that 
also show no depletion of groundwater, the Alluvial aquifer can be considered a sustainable 
water supply source to meet the Alluvial portion of the operating plan for the groundwater basin. 
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Simulated Saugus Formation response to the ranges of pumping under assumed recurrent 
historical hydrologic conditions was consistent with actual experience under smaller pumping 
rates.  The response consisted of: 1) short-term declines in groundwater levels and storage near 
pumped wells during dry-period pumping, 2) rapid recovery of groundwater levels and storage 
after cessation of dry-period pumping, and 3) no long-term decreases or depletion of 
groundwater levels or storage.  The combination of actual experience with Saugus pumping and 
recharge up to about 15,000 afy, now complemented by modeled projections of aquifer response 
that show long-term utility of the Saugus at 7,500 to 15,000 afy in normal years and rapid 
recovery from higher pumping rates during intermittent dry periods, shows that the Saugus 
Formation can be considered a sustainable water supply source to meet the Saugus portion of the 
operating plan for the groundwater basin. 

Protection of Other Sources (Wells) 

Some detail of the overall perchlorate contamination issue, which has had a larger impact on the 
Saugus Formation than on the Alluvium, is included in Status of Saugus Restoration and 
Containment below.  As detailed in that section, there has been extensive investigation of the 
extent of perchlorate contamination which, in combination with the groundwater modeling 
described above, has led to the current plan for integrated control of contamination migration and 
restoration of impacted pumping (well) capacity by 2006.  While most of the perchlorate control 
and restoration plan is focused on the Saugus Formation, part of that plan includes induced 
capture of potentially contaminated groundwater in the Alluvium by pumping of selected Saugus 
wells.  Specific long-term resolution of perchlorate contamination in the Alluvium, which had 
previously impacted just one water supply well, is currently expected to focus on source control 
through on-site treatment in the northern Alluvium (at the north of the former Whittaker-Bermite 
site) and subsequent restoration of the contaminated Stadium Well.  In the interim, the questions 
are how the recently impacted Well Q2 will be resolved, and whether other active Alluvial wells 
could be contaminated and, if so, what effect that might have on the adequacy of Alluvial 
groundwater supplies. 

Until the recent detection of perchlorate in Valencia’s Well Q2, ongoing monitoring of all active 
municipal wells near the Whittaker-Bermite site had shown no detections of perchlorate in any 
active Alluvial wells.  However, based on a combination of proximity to the Whittaker-Bermite 
site and prevailing groundwater flow directions, there was logical concern that perchlorate could 
contaminate nearby, downgradient Alluvial wells, and, as a result, there have been provisions in 
place to respond to perchlorate contamination if it should occur.  The groundwater model was 
used to examine capture zones around Alluvial wells under planned operating conditions 
(pumping capacities and volumes) for the time period through currently scheduled restoration of 
impacted contaminated wells by 2006.  That capture zone analysis of Alluvial wells generally 
near the Whittaker-Bermite site suggested that inflow to those wells would either be upgradient 
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of the contamination site, or would be from the Alluvium beyond where perchlorate is most 
likely to be transported. 

At the time of the preceding analysis, a noted possible exception to its conclusions involved 
Valencia Water Company’s Pardee wellfield, which includes its Wells N, N7, and N8.  Although 
the capture zone analysis did not show the Pardee wells to be impacted, they were considered to 
be at some potential risk due to the proximity of their capture zone to the Whittaker-Bermite site.  
Other nearby Alluvial wells, including Valencia’s Well Q2, were considered to be at lesser risk 
due to their distances from the site, orientation to groundwater flow near the site, and other 
factors such as the presence of the Santa Clara River between the wells and the Whittaker-
Bermite site. 

With recognition that potentially at-risk wells such as Valencia’s Pardee wellfield could be 
readily replaced on an interim basis by utilizing some of the surplus capacity among all the other 
Alluvial wells, Valencia has planned for some time that, if the Pardee wells were impacted by 
perchlorate contamination, it has made site provisions at those wells for installation of wellhead 
treatment.  Such treatment would be the same methodology as planned for long-term treatment 
of the contaminated Saugus wells.  With treatment installed, Valencia would retain the wells in 
service for the same objectives as planned for restoring impacted Saugus pumping capacity by 
extracting contaminated water, treating it for beneficial (drinking water) use, and controlling 
local groundwater flow to protect further downgradient wells.  The response to perchlorate 
detection in Well Q2 is identical to what was envisioned in the event of contamination at the 
Pardee wells.   
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III. Response Plan for Well Q2

As described in the status discussion below, one of the completed tasks in the overall response to 
perchlorate contamination of four Saugus wells has been the evaluation of alternative treatment 
methodologies and the selection of ion exchange for removal of perchlorate from water to be 
pumped from the two impacted wells that will be used for a combination of containment and 
capture of perchlorate contamination.  As a result of that completed work, Valencia was in a 
position to immediately respond to the confirmed detection of perchlorate in Well Q2 by opening 
contract discussions with a selected contractor who can furnish, install and operate the same ion 
exchange treatment methodology which has been selected for the impacted Saugus wells. 

In light of the preceding, after detection of perchlorate in its Well Q2, Valencia contacted 
USFilter to prepare a complete turnkey service contract to install and maintain treatment 
facilities capable of removing perchlorate pumped from the well to a non-detectable level.  
USFilter would cover all major components and estimate of installation materials and labor for 
start-up.  The specific Q2 treatment system will incorporate USFilter HP1220HF ion exchange 
pressure vessels operating in a lead/lag configuration.  The vessels are 12 feet in diameter and 
each will contain a selective resin designed to remove perchlorate.  There is no waste brine 
generated from this treatment system.  If resign replacement is necessary, USFilter will remove 
the resin from the treatment system and destroy it by incineration at an approved waste site.

Well Q2 is located along Bouquet Canyon Road adjacent to the Rio Vista Pump Station owned 
by CLWA.  The treatment system will be located on the existing well site property which is 
owned by Valencia or, if necessary, use a small portion of land owned by CLWA.  Valencia is 
preparing a site plan that will require constructing a concrete foundation for the ion exchange 
pressure vessels and other ancillary equipment and controls required to integrate the treatment 
system into its water supply operations.    

Installing wellhead treatment at Well Q2 will require review and approval by the California 
Department of Health Services (DHS).  Valencia will prepare and submit an application to 
amend Valencia’s water supply permit allowing wellhead treatment at Well Q2.  DHS approval 
is expected since ion exchange technology is recognized by DHS as “best available technology” 
for perchlorate removal, and multiple ion exchange treatment systems have been approved and 
permitted by DHS for drinking water systems.  Also, the Department of Toxic Substances 
Control (DTSC) will include this project as part of the interim actions required to address 
perchlorate contamination in the Northern Alluvium.  Their review was contemplated under the 
existing Environmental Oversight Agreement between the water purveyors and DTSC.   
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Since Valencia is able to rapidly respond to the contamination of its Well Q2 by installation of 
site modifications and turnkey contracting for treatment equipment, it intends to cooperatively 
pursue the amended water supply permit so it can return the well to service as soon as possible.
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IV. Protection Plan for Non-Impacted Wells

As noted above, based on a combination of proximity to the Whittaker-Bermite site and 
prevailing groundwater flow directions, there is a logical concern that perchlorate could impact 
nearby downgradient Alluvial wells, the closest of which are owned and operated by Valencia.
As part of assessing their overall groundwater supply during the period before the impacted 
Saugus wells are restored in 2006, the Purveyors commissioned the use of the groundwater flow 
model to examine capture zones around nearby Alluvial wells under planned pumping operations 
through that time period.  The results of that work, as reported in the CH2M Hill Technical 
Memorandum “Analysis of Near-Term Groundwater Capture Areas for Production Wells 
Located Near the Whittaker-Bermite Property” (Santa Clarita, California), suggested that inflow 
to the nearby Alluvial wells would either be upgradient of the contamination site, or would be 
from the Alluvium beyond where perchlorate is most likely to be transported.  However, again 
due primarily to proximity, in this case between the capture zones and the Whittaker-Bermite 
site, the nearest Valencia Pardee wellfield (Wells N, N7 and N8) was considered to be at some 
potential risk because perchlorate had been detected in nearby Alluvial monitoring wells that 
were installed as part of a federally funded investigation of the extent and nature of 
contamination by the Army Corps of Engineers.  As previously described, the other nearby 
Alluvial wells, including Valencia’s Well Q2, were considered to be at lesser risk.  Ultimately, 
irrespective of model simulations or other considerations, Valencia has responsibilities to supply 
both adequate and safe municipal water and, as a result, is prepared to respond to impacts at any 
of its nearby Alluvial wells in a similar manner as described for Well Q2 herein. 

Thus, the response by Valencia to any future well impacted by perchlorate contamination will be 
to install wellhead treatment as soon as practicable, thereby ensuring adequate supplies of high 
quality water to its customers.  Toward that end, Valencia has already dedicated space at each of 
the nearest well sites for addition of wellhead treatment facilities, as will be installed at Well Q2, 
if necessary.  This short-term response plan complements the longer term actions being taken by 
the property owner under supervision of DTSC.  For example, studies conducted by consultants 
under contract with the property owner have completed successful testing of in-situ groundwater 
remediation of perchlorate. It is anticipated this program along with several other measures 
approved by DTSC will be implemented over time to contain and remove perchlorate from the 
Northern Alluvium.  Once this is accomplished, the detection of perchlorate in the Northern 
Alluvium is expected to decline below detectable levels over time.  Successful groundwater 
remediation will ultimately result in the removal of wellhead treatment at wells no longer 
impacted by perchlorate contamination.    
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V. Status of Saugus Restoration and Containment

From the outset of dealing with the detection of perchlorate in the four Saugus wells in 1997, the 
Purveyors have recognized that, among other aspects of an overall remediation programs, such a 
program would most likely include an element of pumping from impacted wells, or from other 
wells in the immediate area, to establish hydraulic conditions that would control the migration of 
contamination from further impacting the aquifer in a downgradient (westerly) direction.  Thus, 
the Purveyors expected that, as the regulatory process moved forward, the overall perchlorate 
remediation program could include dedicated pumping from some or all of their impacted wells, 
with appropriate treatment, such that two desirable objectives could both be achieved: control of 
subsurface flow and protection of downgradient wells, and restoration of some or all impacted 
water supply.  Not all impacted capacity is required, however, for control of groundwater flow.
As a result, the remaining capacity would be replaced by construction of replacement wells at 
other non-impacted locations. 

In cooperation with state regulatory agencies and investigators working for Whittaker-Bermite, 
CLWA and the water Purveyors in the Santa Clarita Valley have developed an off-site plan that 
focuses on the above concepts of groundwater flow control and restored pumping capacity, and 
also fits within the larger scale of on-site and possibly other off-site remediation activities.  As 
specifically relates to water supply, the plan includes the following: 

constructing and operating a water treatment process that removes perchlorate from 
two contaminated wells such that the produced water can be used for municipal 
supply,

hydraulically containing the perchlorate contamination moving from the Whittaker-
Bermite site toward the impacted wells by pumping the wells at rates that will capture 
water from all directions around them, 

protecting the downgradient non-impacted wells via the same hydraulic containment 
that results from pumping two of the contaminated wells, 

restoring the annual volumes of water that were pumped from the impacted wells 
before they were inactivated, and also restoring the wells’ total capacity to produce 
water in a manner consistent with the Purveyor’s operational plan for groundwater 
supply.

The schedule for implementation of the plan to restore the initially impacted wells is that 
permitting, design and construction is to be complete by 2006.   
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Returning any of the contaminated wells to municipal water supply service by installing 
treatment requires issuance of a permit from DHS before the water can be considered potable 
and safe for delivery to consumers.  The permit requirements, contained in DHS Policy Memo 
97-005 for direct domestic use of impaired water sources, include formal studies and engineering 
work to demonstrate that pumping these wells and treating the water will be protective of public 
health for users of the water.  The policy memo requires that DHS review the water purveyor’s 
plan, establish appropriate permit conditions for the wells and treatment system, and provide 
overall approval of returning the contaminated wells to service for potable use.  Ultimately, the 
Purveyor’s plan and the DHS requirements are intended to ensure that the water introduced to 
the potable water distribution system has no detectable concentration of perchlorate. 

As part of the formal permitting for use of impacted wells with treatment, DHS Policy 97-005 
requires an analysis to demonstrate contaminant capture and protection of other nearby water 
supply wells.  The development and calibration of a numerical groundwater flow model of the 
entire basin was initiated as a result of a 2001 Memorandum of Understanding among the Upper 
Basin Water Purveyors (CLWA, CLWA Santa Clarita Water Division, Los Angeles County 
Waterworks District 36, and Valencia Water Company) and the United Water Conservation 
District in Ventura County. Although the groundwater model was initially intended for use in 
analyzing the yield and sustainability of groundwater in the basin, it was adaptable to analyze 
both the sustainability of groundwater under an operational scenario that included the full 
restoration of perchlorate-impacted supply, and the containment of perchlorate near the 
Whittaker-Bermite property (i.e. by pumping some of the impacted wells), including preventing 
the movement of perchlorate contamination to other portions of the aquifer system.  DTSC 
reviewed and approved the construction and calibration of the regional model as described in the 
final model report “Regional Groundwater Flow Model for the Santa Clarita Valley, Model 
Development and Calibration” (CH2M Hill, April, 2004). 

After DTSC approval of the model, it was used to simulate the capture and control of perchlorate 
via restoration of contaminated wells, with treatment, as described above.  The results of that 
work are summarized in a second report “Analysis of Perchlorate Containment in Groundwater 
Near the Whittaker-Bermite Property, Santa Clarita, California” (CH2M Hill, September 2004).
The modeling analysis indicated that the pumping of contaminated wells SCWC-Saugus1 and 
SCWC-Saugus2 at rates of 1,200 gpm each on a nearly continual basis will effectively contain 
perchlorate migrating westward in the Saugus Formation from the Whittaker-Bermite property.  
The analysis also indicated that 1) no new production wells are needed in the Saugus Formation 
to meet the perchlorate containment objective, 2) impacted well NCWD-11 is not a required 
component of the containment program, and 3) the use of other water supplies in lieu of pumping 
at SCWC-Saugus1 and SCWC-Saugus2 would likely be detrimental to the long-term quality of 
groundwater in the Saugus Formation because pumping at SCWC-Saugus1 and SCWC-Saugus2 
is necessary to prevent migration of perchlorate to other portions of the Saugus Formation. 
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The perchlorate containment report also includes the general design of a sentinel groundwater 
monitoring network and program required by DHS as part of its 97-005 permitting.  The 
perchlorate containment report was approved by DTSC in November 2004.  With that approval, 
the model is now being used to support the source water assessment and the balance of the 
permitting process required by DHS under is 97-005 policy. 

A detailed history of the perchlorate issue and its impact on municipal water supply in the Valley 
is included in the Amended 2000 Urban Water Management Plan for the Valley.  Included in 
that history are discussions of the detection of perchlorate in municipal supply wells, 
investigation and oversight by regulatory agencies, federally funded investigation of the extent 
and nature of contamination, litigation by the affected Purveyors, and cooperative settlement 
work toward selection and implementation of solutions that will restore impacted municipal 
groundwater supply and control the migration of perchlorate, the latter to protect downgradient 
wells.  As noted above, the overall schedule for installation of treatment and return of impacted 
wells to service has been that those facilities be operational by 2006.  The most current status of 
overall work toward that schedule was prepared in early April 2005.  As of that date, the 
treatment and well reoperation project description has been finalized, and final settlement 
discussions were proceeding between the Purveyors and the Whittaker-Bermite parties.  A draft 
Remedial Action Plan (RAP) has been completed; finalization of the RAP is pending 
determination of requirements by DTSC.  A final report on the federally funded conceptual 
hydrogeology investigation prepared by the Army Corps of Engineers was completed in January 
2005; funding is in place for limited monitoring of existing test wells in the next fiscal year.
Draft reports on Source Water Assessment, Water Quality Investigation, and Source Protection 
Plan, all part of the DHS 97-005 approval process, are complete and in review.  Draft reports on 
Effective Monitoring and Treatment, Human Health Risk, and Alternatives Evaluation are 
scheduled for completion in early May and June, respectively.  CEQA review is scheduled for 
completion by the first of July.  In the general area of design and construction, pipeline 
alignment studies have been completed, and work is continuing on final treatment process 
selection.  The start of construction is scheduled for October 2005, with startup of the restored 
wells and new treatment facilities scheduled for February 2006.  Thus, the descriptions of 
planned perchlorate containment, restoration of impacted wells, and adequacy of water supply in 
the interim remain as detailed in the Amended 2000 Urban Water Management Plan.  The 
response plan for Valencia’s Well Q2, as detailed herein, is consistent with maintaining the 
planned volumes and distribution of Alluvial pumping that are part of the overall restoration of 
perchlorate-impacted groundwater supply in the Valley. 
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Introduction
In cooperation with state regulatory agencies and investigators working for Whittaker-
Bermite, the Castaic Lake Water Agency (CLWA) and the retail water purveyors in the 
Santa Clarita Valley (hereafter referred to collectively as the Purveyors) have developed a 
plan to restore municipal groundwater supply that has been impacted by perchlorate. The 
plan will include the resumption of groundwater pumping at two of the contaminated 
production wells (SCWC-Saugus1 and SCWC-Saugus2) that were shut down in 1997 
because perchlorate was detected in both wells. In addition to resuming the production of 
water for municipal water supply, the pumping plan is also a groundwater containment 
plan that is designed to hydraulically control local groundwater flow patterns in a manner 
that protects other Saugus production wells located downgradient, to the west and 
northwest, where perchlorate has not been detected in groundwater. The SCWC-Saugus1 
and SCWC-Saugus2 production wells are completed in the Saugus Formation aquifer 
system that underlies the Santa Clarita Valley in Los Angeles County, California. Figure 1 is 
a map of the study area, showing the locations of these and other nearby wells (tables and 
figures are located at the end of this technical memorandum).  

The Saugus wells contaminated by perchlorate had produced a combined average of 4,186 
acre-feet per year over the five years preceding the detection of perchlorate. Restoration of 
that amount of water supply is currently planned to be achieved by reactivating the SCWC-
Saugus1 and SCWC-Saugus2 wells, with treatment for removal of perchlorate, and by 
constructing replacement wells in other parts of the Saugus Formation not impacted by 
perchlorate. Full restoration of impacted water supply, including the containment plan, is 
currently scheduled for implementation by 2006. The containment plan will consist of 
(1) pumping groundwater on a nearly continual basis from the SCWC-Saugus1 and SCWC-
Saugus2 production wells; (2) treating the pumped water using ion exchange resins foll-
owed by chlorine and ammonia disinfection; and (3) pumping the treated water to CLWA’s 
Rio Vista Intake Pump Station for subsequent distribution for municipal water supply. 

The Purveyors have requested that CH2M HILL conduct an analysis to evaluate the 
possibility that uncontaminated Saugus production wells will be impacted by perchlorate 
migration while they are used for regular water supply during this interim period (prior to 
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the 2006 implementation of the containment plan). This issue has been evaluated using the 
regional groundwater flow model for the Santa Clarita Valley (hereafter referred to as the 
Regional Model), and is described in this technical memorandum. The Regional Model was 
used to forecast the locations and extents of the hydraulic capture zones that would result 
from the interim operation of production wells that lie north and west of the Whittaker-
Bermite property and withdraw water from the Saugus Formation and Alluvial Aquifer. 
The Regional Model’s construction and calibration are described in Regional Groundwater 
Flow Model for the Santa Clarita Valley: Model Development and Calibration (CH2M HILL, 
2004a). An analysis of the long-term containment plan for the contaminated Saugus 
Formation production wells is described in the final report, Analysis of Perchlorate 
Containment in Groundwater Near the Whittaker-Bermite Property, Santa Clarita, California
(CH2M HILL, 2004b). 

The remainder of this technical memorandum describes the methods used to forecast 
groundwater capture by production wells during the interim period, followed by the 
findings from the analysis. 

Methodology
Figure 1 shows the location of each production well that lies in the vicinity of the Whittaker-
Bermite property. The figure identifies the production wells that are completed in the 
surficial Alluvial Aquifer and production wells that are completed in the deeper Saugus 
Formation. The figure also identifies which wells have been contaminated by perchlorate. 
As shown on the figure, the contaminated Saugus production wells are SCWC-Saugus1, 
SCWC-Saugus2, NCWD-11, and VWC-157, and Alluvial Aquifer production well SCWC-
Stadium. Figure 1 also shows measured perchlorate concentrations at each production well 
and the highest perchlorate concentrations that have been measured at monitoring wells 
and other exploratory borings that have been drilled on and near the Whittaker-Bermite 
property in recent years. 

Table 1 shows the pumping rates for normal years at each active Saugus Formation 
production well not contaminated by perchlorate. Table 2 shows the same information for 
each active production well in the Alluvial Aquifer. Important notes regarding the pumping 
distribution during this interim period are as follows: 

1. All pumping rates were derived from records of instantaneous and annual pumping in 
recent years.  

2. In a few of the Alluvial wells, the pumping rates were increased for the purposes of this 
analysis to include Alluvial pumping that has ceased at the one contaminated Alluvial 
well (SCWC-Stadium). 

3. There is no pumping at the four contaminated Saugus production wells, or at the one 
contaminated Alluvial well. 

4. The combined pumping rate is 1,100 acre-feet per year (AF/yr) from wells VWC-201 and 
VWC-205, which are the closest wells to contaminated wells SCWC-Saugus1 and SCWC-
Saugus2.
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5. The combined pumping rate is 2,630 AF/yr from wells NCWD-12 and NCWD-13, which 
are the closest wells to contaminated well NWCD-11. 

6. The Alluvial Aquifer production wells that are closest to the contaminated Saugus 
production wells are six wells owned by the Valencia Water Company (VWC). These six 
wells (VWC-N, -N7, -N8, -S6, -S7, and -S8) are located along the Santa Clara River at the 
mouth of the South Fork Santa Clara River. These wells pump 5,880 AF/yr under the 
operational plan that will be in effect during the interim period. Well VWC-Q2, which 
lies just to the east, pumps 1,046 AF/yr.  

7. Two VWC-owned Alluvial Aquifer wells that are due north of the Whittaker-Bermite 
property (VWC-T2 and VWC-T4) pump a combined 978 AF/yr. These wells lie along 
the north side of Soledad Canyon, on the opposite side of the Santa Clara River from the 
Whittaker-Bermite facility. 

8. Two VWC-owned Alluvial Aquifer wells (VWC-U4 and VWC-U6) that lie south of the 
river and east (upgradient) of the Whittaker-Bermite site pump a combined 1,869 AF/yr. 

9. The normal-year pumping rates listed in Tables 1 and 2 were simulated with the model. 
Dry-year pumping was not simulated because (a) the remainder of 2004 has an average 
water supply, and (b) if 2005 were to be a dry year, water demands during such a year 
can be met from a combination of non-impacted local groundwater, water imported 
from the State Water Project, and alternate firming supplies available to CLWA, most 
notably some of the nearly 51,000 AF that CLWA can recover from its banked water in 
the Semitropic Groundwater Banking Program. 

The pumping rates listed in Tables 1 and 2 were used to generate new groundwater 
elevations and groundwater flow fields in each of the seven model layers, using the steady-
state version of the Regional Model. Groundwater capture zones1 were then delineated for a 
2-year period, which is conservative in light of the approximately 1.5-year period that is 
currently scheduled for returning the SCWC-Saugus1 and SCWC-Saugus2 production wells 
to service. For the groundwater capture zone delineation process, an effective porosity of 
0.05 was assumed, which is at or slightly below the low end of the range of effective 
porosity values that are typical for the deposits that comprise the aquifer matrix in the 
Saugus Formation. The longer time and the lower effective porosity were used together for 
modeling purposes to minimize the possibility of underestimating the extents of the 2-year 
groundwater capture zone for each well. 

Results for Saugus Production Wells 
Figure 2 shows the forecasted 2-year groundwater capture zones for the four actively 
pumping Saugus Formation production wells that lie closest to the Whittaker-Bermite 
property. The figure shows the following: 

1. Wells VWC-201 and VWC-205 would draw water from very localized areas around 
these wells, and would not draw water from locations where perchlorate has been 
detected in the Saugus Formation. Specifically: 

                                                     
1 A groundwater capture zone is defined in this technical memorandum as the geographic area within which a well obtains a 
specified volume of groundwater during a specific time period. 
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a. During the next two years, well VWC-201 will potentially draw Saugus groundwater 
from areas located as far as 450 feet east of this well, but is unlikely to draw water 
from areas any farther to the east during this period.

b. During the next two years, well VWC-205 will potentially draw Saugus groundwater 
from areas lying as far as 650 feet to the east and northeast of this well. 

2. Wells NCWD-12 and NCWD-13, which are owned by the Newhall County Water 
District (NCWD), would also draw water from relatively localized areas during the 
modeled 2-year period, although the areal extent of these groundwater capture zones is 
larger than for the two Valencia Water Company wells because the simulated pumping 
is higher at the two NCWD wells (2,630 AF/yr) than at the two Valencia Water 
Company wells (1,100 AF/yr). The areal extent of these 2-year groundwater capture 
zones is approximately 1,500 feet for Well 12 and 1,300 feet for Well 13. Additionally, the 
outer portion of the 2-year groundwater capture zone for NCWD-13 includes the 
location of contaminated well NCWD-11. A reduction in the pumping rate at NCWD-13 
would decrease the areal extent of its groundwater capture zone so that it does not 
include the location of NCWD-11. A decrease in the NCWD-13 pumping rate could be 
accomplished by shifting some or all of its pumping to another NCWD well and/or by 
increasing NCWD’s importation of State Water Project water.  

The groundwater capture zones shown on Figure 2 for each uncontaminated well might be 
larger than the areas that actually contribute water to these wells during the interim period 
that precedes implementation of the long-term containment plan. This is because (1) the 
analysis period (two years) is longer than is likely to be required to implement the long-term 
containment plan, and (2) the assumed effective porosity (0.05) is relatively low for the types 
of sediment that comprise the Saugus Formation, which therefore makes the areal extent of 
each simulated groundwater capture zone larger for each Saugus production well than 
might arise in the field. 

Results for Alluvial Production Wells 
Figure 3 shows the forecasted 2-year groundwater capture zones for the Alluvial Aquifer 
production wells in the vicinity of the Whittaker-Bermite property. The figure uses separate 
colors to distinguish the groundwater capture zones for each well. The analysis suggests the 
following:

1. VWC’s Pardee wellfield (wells VWC-N, -N7, and -N8) could be impacted by perchlorate 
during the interim period, because the groundwater capture zones for these wells lie 
close to the contaminated well SCWC-Stadium and are closer to the Whittaker-Bermite 
property than the groundwater capture zones of the other Alluvial Aquifer production 
wells.

2. The other Alluvial Aquifer production wells will likely obtain water from areas 
upgradient of the Whittaker-Bermite property or from areas that lie north of the 
groundwater capture zones for the Pardee wells. Consequently, these wells are less 
likely to be impacted by perchlorate during the interim period. 
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3. The VWC-owned Alluvial Aquifer production wells shown in Figure 3 obtain their 
water from the portion of the Alluvial Aquifer that lies along the Santa Clara River in 
and near Soledad Canyon. These wells do not obtain water from areas to the south that 
include the alluvial valley occupied by the South Fork Santa Clara River. The 
groundwater capture zones for these wells also do not include the area at, and 
immediately south of, Bouquet Junction where observation wells with historical 
perchlorate detections are located (observation wells EM01, EM02, EM03, AL04A, 
AL04B, AL04_R1, AL04_R2, AL04_R3, and AL04_R4). 
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TABLE 1
Active Municipal Groundwater Source Capacity for Saugus Formation Wells 
Technical Memorandum: Analysis of Near-Term Groundwater Capture Areas for Production Wells Located Near the  
Whittaker-Bermite Property, Santa Clarita, California

Wells
Pump Capacity 

(gpm)

Maximum
Annual Capacity 

(AF) 

Normal-year  
Productiona

(AF)

Newhall County Water District 

 7 300 480 N/Ab

 10 600 960 N/Ab

 12 2,300 3,700 1,315 

 13 2,500 4,030 1,315 

 NCWD Subtotal 5,700 9,170 2,630 

Valencia Water Company

 159 500 800 50 

 160 2,000 3,220 1,000 

 201 2,400 3,870 100 

 205 2,700 4,350 1,000 

 206 2,500 4,030 1,175 

 VWC Subtotal 10,100 16,270 3,325 

Total Active Capacity 15,800 25,440c 5,955c

aBased on recent actual annual pumping, as simulated in the perchlorate containment analysis report 
(CH2M HILL, 2004b), except contaminated production wells SCWC-Saugus1, SCWC-Saugus2, and NCWD-11 do 
not currently operate 
bEmergency supply only 
cCurrently active wells only; additional capacity to meet dry-year operating plan would be met by restoration of 
contaminated wells and new well construction  

Notes:

gpm = gallons per minute 
AF = acre-feet 
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TABLE 2
Active Municipal Groundwater Source Capacity for Alluvial Aquifer Wells  
Technical Memorandum: Analysis of Near-Term Groundwater Capture Areas for Production Wells Located Near the  
Whittaker-Bermite Property, Santa Clarita, California 

Wells
Pump Capacity 

(gpm)

Maximum
Annual Capacity 

(AF) 

Normal-year  
Productiona

(AF)

Newhall County Water District 

 Castaic1 600 960 385

 Castaic2 425 680 166 

 Castaic4 270 430 100 

 Pinetree1 300 480 164 

 Pinetree3 550 880 545 

 Pinetree4 500 800 300 

 NCWD Subtotal 2,645 4,230 1,660 

Santa Clarita Water Division of CLWA

 Clark 600 960 782 

 Guida 1,000 1,610 1,320 

 Honby 950 1,530 740 

 Lost Canyon 2 850 1,370 741 

 Lost Canyon 2A 825 1,330 1,034 

 Mitchell 5B 700 1,120 557 

 N. Oaks Central 1,000 1,610 873 

 N. Oaks East 950 1,530 1,311 

 N. Oaks West 1,400 2,250 954 

 Sand Canyon 750 1,200 930 

 Sierra 1,500 2,410 846 

 SCWD Subtotal 10,525 16,920 10,088 

Valencia Water Company

 Well D 1,050 1,690 690 

 Well N 1,250 2,010 659 

 Well N7 2,500 4,030 1,232 

 Well N8 2,500 4,030 1,232 

 Well Q2 1,200 1,930 1,046 

 Well S6 2,000 3,220 919 

 Well S7 2,000 3,220 919 

 Well S8 2,000 3,220 919 

 Well T2 800 1,290 489 

 Well T4 700 1,120 489 

 Well U4 1,000 1,610 876 
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TABLE 2
Active Municipal Groundwater Source Capacity for Alluvial Aquifer Wells  
Technical Memorandum: Analysis of Near-Term Groundwater Capture Areas for Production Wells Located Near the  
Whittaker-Bermite Property, Santa Clarita, California 

Wells
Pump Capacity 

(gpm)

Maximum
Annual Capacity 

(AF) 

Normal-year  
Productiona

(AF)

 Well U6 1,250 2,010 993 

 Well W9 800 1,290 600 

 Well W10 1,500 2,410 865 

 Well W11 1,000 1,610 350 

 VWC Subtotal 21,550 34,690 12,278 

Wayside Honor Rancho 

 Well 10 500 800 300 

 Well 15 1,600 2,580 950 

 Well 17 600 960 350 

 WHR Subtotal 2,700 4,340 1,600 

Total Purveyors  34,720 55,840 24,026 

Total Purveyors  
and Wayside Honor Rancho 

37,420 60,180 25,626 

aBased on recent actual annual pumping, as simulated in the perchlorate containment analysis report 
(CH2M HILL, 2004b), but with SCWC-Stadium well pumping (800 AF/yr) assigned to selected wells owned by the 
Valencia Water Company and the Santa Clarita Water Division of CLWA. 
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NOTES:
1. VALUES PRESENTED UNDER WELL SYMBOLS 
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    GROUNDWATER SAMPLE.
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NOTES:
1. VALUES PRESENTED UNDER WELL SYMBOLS 
    REPRESENT PERCHLORATE CONCENTRATION 
    IN GROUNDWATER (μg/L).
2. PUMPING VALUES IN PARENTHESES ARE ANNUAL
    PUMPING VOLUMES.
3. ND = PERCHLORATE NOT DETECTED IN 
    GROUNDWATER SAMPLE.
4. μg/L = MICROGRAMS PER LITER; 
    AF/yr = acre feet per year
5. FLOWPATHS ARE DELINEATED USING AN EFFECTIVE 
    POROSITY OF 0.10 IN THE ALLUVIAL AQUIFER AND 0.05 
    IN THE SAUGUS FORMATION.

FIGURE 2
FORECASTED TWO-YEAR GROUNDWATER
CAPTURE ZONES FOR ACTIVE SAUGUS 
PRODUCTION WELLS LOCATED CLOSEST 
TO THE WHITTAKER-BERMITE PROPERTY
SANTA CLARITA, CALIFORNIA
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Perchlorate Update

The United States Environmental Protection Agency (EPA) has released its revised draft toxicity assessment,

�Perchlorate Environmental Contamination: Toxicological Review and Risk Characterization.�  When final-

ized, this assessment will be an important update of EPA�s health assessment that reflects the state of the

science regarding the health effects of the chemical perchlorate. The preliminary revised human health risk

estimates found in the document are still undergoing review and deliberations both by the external scientific

community and within EPA, and do not represent EPA policy at this stage.

What is Perchlorate?
Perchlorate is both a naturally occurring and man-made
chemical. Most of the perchlorate manufactured in the
United States is used as the primary ingredient of solid
rocket propellant. Wastes from the manufacture and
improper disposal of perchlorate-containing chemicals
are increasingly being discovered in soil and water.

How Can Perchlorate Affect Human
Health?
Perchlorate interferes with iodide uptake into the thyroid
gland.  Because iodide is an essential component of
thyroid hormones, perchlorate disrupts how the thyroid
functions.  In adults, the thyroid helps to regulate
metabolism.  In children, the thyroid plays a major role
in proper development in addition to metabolism.
Impairment of thyroid function in expectant mothers
may impact the fetus and newborn and result in effects
including changes in behavior, delayed development and
decreased learning capability.  Changes in thyroid
hormone levels may also result in thyroid gland tumors.
EPA’s draft analysis of perchlorate toxicity is that
perchlorate’s disruption of iodide uptake is the key event
leading to changes in development or tumor formation.

How To Review and Comment on EPA’s Draft Perchlorate Toxicity Assessment

What are the Preliminary Conclusions
of the Draft Toxicity Assessment?
The EPA draft assessment concludes that the potential
human health risks of perchlorate exposures include
effects on the developing nervous system and thyroid
tumors.  The draft assessment includes a draft reference
dose (RfD) that is intended to be protective for both
types of effects. It is based on early events that could
potentially result in these effects, and factors to account
for sensitive populations, the nature of the effects, and
data gaps were used.  The draft RfD is 0.00003 milli-
grams per kilogram per day (mg/kg/day).  The RfD is
defined as an estimate, with uncertainty spanning
perhaps an order of magnitude, of a daily exposure to the
human population (including sensitive subgroups) that
is likely to be without appreciable risk of adverse effects
over a lifetime.  As with any EPA draft assessment
document containing a quantitative risk value, that risk
value is also draft and should not at that stage be con-
strued to represent EPA policy.  Thus, the draft RfD for
perchlorate is still undergoing science review and delib-
erations both by the external scientific community and
within the Agency.

The draft perchlorate toxicity assessment is available at EPA’s National Center for Environmental Assessment (NCEA)
Web site www.epa.gov/ncea under “what’s new.”  Written public comments on the scientific literature and on EPA’s
characterization of the science in the draft perchlorate assessment will be accepted by EPA’s contractor, Eastern
Research Group, for consideration during the Agency’s document revision process.  These comments will be made
available to the peer reviewers. Public comments must be received by April 5, 2002.  Send your comments to:
Eastern Research Group ERG, Attn: Meetings, 100 Hartwell Avenue, Lexington, MA 02421.  If your comments are
under 50 pages in length, you can send them via email attachment (in Word, WordPerfect or PDF) to meetings@erg.com.

United States
Environmental Protection
Agency
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Many other perchlorate studies have
been completed during the last several
years.  A May 2001 summary of 65
perchlorate treatment studies is
available online at www.gwrtac.org/
(click on “Technical Documents” then
look for “Technology Status Reports”).
The summary report was prepared by
the Ground-Water Remediation
Technologies Analysis Center.  Most of
the projects described in the report are
bench-scale and pilot-scale demonstra-
tions of water treatment technologies,
although several entries describe full-
scale systems and soil treatment
methods.  Most of the projects
employ biological treatment methods
or ion (anion) exchange technology,
although reverse osmosis,
nanofiltration, granular activated
carbon, and chemical reduction are
also discussed.  Results of federally-
funded perchlorate treatment research,
managed by the American Water
Works Association Research Founda-
tion (AWWARF), are also becoming
available (see www. awwarf. com/
research/spperch.asp).

Is Perchlorate-
contaminated Water
Safe to Drink?
EPA’s draft toxicity assessment is
preliminary and thus, it is difficult to
make definitive recommendations at
this stage.  Other factors that influ-
ence the answer to this question
include how much water is consumed,
the degree of perchlorate contamina-
tion and the health status of the
consumer.

Sensitive populations, like pregnant
women, children and people who have
health problems or compromised
thyroid conditions, should follow the
advice of their health care provider
regarding the amount and type of
liquids, including water that should
be consumed.

The assessment provides a hypotheti-
cal conversion of the draft RfD to a
drinking water equivalent level,
assuming factors of 70 kilograms (kg)
body weight and 2 liters (L) of water
consumption per day.  The converted
draft estimate would be 1 microgram
per liter (ug/L) or 1 part per billion
(ppb).  If the Agency were to make a
determination to regulate perchlorate,
the RfD, along with other consider-
ations would factor into the final
value.

Does Perchlorate Cause
Cancer?
Perchlorate is associated with disrup-
tion of thyroid function which can
potentially lead to thyroid tumor
formation.  This draft toxicity assess-
ment accounts for both developmental
and tumor formation effects.

Does My Water Contain
Perchlorate?
Confirmed perchlorate releases have
occurred in at least 20 states through-
out the United States (see Figure 2).
In EPA Region 9, perchlorate releases
have occurred in California, Arizona,
and Nevada. Perchlorate has also been
released into the Colorado River,
which is a drinking water source for
some areas of the region.  Additional
information and maps detailing those
sites are available in Chapter 1 of the
draft of the “Perchlorate Environmen-
tal Contamination:  Toxicological
Review and Risk Characterization.”
EPA, other federal agencies, states,
water suppliers and industry are
already actively addressing perchlorate
contamination through monitoring
for perchlorate in drinking water and
surface water.  The full extent of
perchlorate contamination is not
known at this time.

What is Being Done
about Perchlorate?
A peer review of the draft perchlorate

toxicity assessment will be held March
5 and 6, 2002 in Sacramento, CA.
The purpose of the peer review is to
provide an independent review of the
scientific information and interpreta-
tion used in the document.  Once the
assessment is finalized, the reference
dose will be used in EPA’s ongoing
efforts to address perchlorate prob-
lems.  EPA’s draft reference dose
represents a preliminary estimate of a
protective health level and is not a
drinking water standard.  In the
future, EPA may issue a Health
Advisory that will provide information
on protective levels for drinking water.
This is one step in the process of
developing a broader response to
perchlorate including, for example,
technical guidance, possible regula-
tions and additional health informa-
tion.  A federal drinking water regula-
tion for perchlorate, if ultimately
developed, could take several years.

In 1998, perchlorate was placed on
EPA’s Contaminant Candidate List for
consideration for possible regulation.
In 1999, EPA required drinking water
monitoring for perchlorate under the
Unregulated Contaminant Monitor-
ing Rule (UCMR).  Under the
UCMR, all large public water systems
and a representative sample of small
public water systems are required to
monitor for perchlorate over the next
two years to determine whether the
public is exposed to perchlorate in
drinking water nationwide.

How is Perchlorate
Removed from Water?
Several types of treatment systems
designed to reduce perchlorate con-
centrations are operating around the
United States, reducing perchlorate to
below the 4 ppb reporting level.
Biological treatment and ion (anion)
exchange systems are among the
technologies that are being used, with
additional treatment technologies
under development.
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Figure 1:  U.S. Perchlorate Manufacturers and Users, as of October 2001

Figure 2:  Reported Releases of Perchlorate into the Environment, as of November 2001
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Technical Memorandum No. 3

BENCH AND PILOT TEST RESULTS

1.0 EXECUTIVE SUMMARY

1.1 Background

A 6-month study was performed to evaluate the effectiveness of ion exchange (IX) and
biological processes for treating perchlorate-contaminated water from the Saugus aquifer.
Three single-pass perchlorate-selective IX resins were evaluated at the bench-scale while
fixed-bed biological reactors (FXBs) and fluidized-bed biological reactors (FBRs) were
tested at the pilot-scale. These processes were chosen due to their ability to remove
perchlorate from groundwater without generating a perchlorate-laden waste stream or brine
that needs to be discharged.

1.2 Ion Exchange

Breakthrough of most anions from the IX resins occurred in the first 24 hours of run time.
No chromatographic peaking was observed for any of the critical anions. Chloride
breakthrough decreased from 325 mg/L to background concentrations (-35 mg/L) after 280
bed volumes. Perchlorate breakthrough (i.e., greater than 1 pg/L) occurred at 25,000 to
76,000 bed volumes (26 to 79 days). This translates to treated water volumes of 187,000 to
569,000 gal/cu-ft resin.

Contacting IX effluent with free and combined chlorine for 2- and 24-hour incubation
periods produced no detectable (i.e., < 2 ng/L) N-nitrosdimethylamine (NDMA)
concentrations for all three resins tested, indicating that NDMA precursors did not leach
from the resins. When 2 mg/L of free chlorine was dosed to the IX feed water, effluent
NDMA concentrations were below or just over the detection limit. To evaluate the NDMA
precursor leaching potential of the resins, 100 mL batches of fresh resin were incubated for
four hours in deionized water and groundwater. NDMA was detected in only one sample,
which measured at less than half the 10 ng/L Action Level.

A California Total Threshold Limit Concentration (TTLC) analysis showed that metals were
mostly non-detect in all three spent resins. Chromium, vanadium, and zinc were detected in
two of the spent resins at levels significantly below the regulatory TTLC threshold
concentrations. Uranium levels in the spent resin leachate were significantly below the
Title 22 MCL of 20 pCi/L. To investigate whether the spent resins would be classified as
hazardous for transportation to an incineration facility, a mass balance of the uranium
adsorbed and desorbed from the resin up to 50 percent perchlorate breakthrough was
performed. The amount of uranium accumulated on the spent resins is far below the lowest
permissible reporting quantity and A-value of the California Department of Transportation.

H:\Client\CastaicLakeWA SAOW~6625A10\TM~Perchlorate\TM03.doc
3-1

28973



1.3 Biological Filtration

Consistent perchlorate removal to below detection was achieved in the FXB filter using only
organisms indigenous to the Saugus aquifer. With influent DO and nitrate concentrations of
7 and 15 mg/L, respectively, the lowest EBCT and acetic acid concentration that allowed
consistent perchlorate removal to below detection was 15 minutes and 7.8 mg/L a~ carbon,
respectively. Run times ranged from 24 hours to several days. Effluent from the FXB filter
was biologically stable and contained no fecal coliforms. Challenge tests demonstrated that
the FXB filter was robust with respect to backwashing episodes, changes in feed water
quality, system shut-downs, and electron donor addition failures. Large step increases in
feed nitrate concentration (e.g., 23 mg/L) required a period of bio-acclimation before
perchlorate removal to below detection could be reestablished in the FXB filter.

Demonstration testing showed that a submerged membrane bioreactor (SMBR) can meet
several post-FXB treatment objectives in a single step: 1) aeration, 2) biomass separation,
3) residual organic carbon removal, and 4) hydrogen sulfide removal.

The FBR did not achieve perchlorate removal to below detection over a period greater than
8 days, in spite of numerous mechanical and operational adjustments made to the system.
However, testing did demonstrate that biological perchlorate removal can be achieved
using indigenous microorganisms, a feature that had not yet been demonstrated for the
FBR system. Because the FBR was not optimized, challenge testing was not performed.

Disinfection by-product formation potential (DBPFP) tests were performed using effluent
from the FXB, FBR, and SMBR reactors. After 7 days of incubation with an excess chlorine
residual, DBPs were formed in all three streams, though only the FBR stream produced
DBPs exceeding the current MCLs of 80 pg/L total trihalomethanes (TTHMs) and 60 pg/L
HAA5so It should be noted that the FBR was not optimized prior to the DBPFP tests.
Because the FBR feed acetic acid concentrations were higher than ultimately required, the
FBR DBPFP tests are considered conservative. DBPs formed in all three streams consisted
primarily of haloacetic acids (HAAs). Seven-day incubation of process effluents with
combined chlorine produced only low levels of THMs and HAAs. A follow-up 72-hour
simulated distribution system (SDS) DBP formation test was conducted on the FBR
effluent. The SDS-THM4 and SDS-HAA5 concentrations were 40/Jg/L and 23 pg/L,
respectively.

To simulate DBP formation potential of FXB effluent that is post-treated at the Rio Vista
Water Treatment Plant (WTP), a blend of 90 percent State Project Water (SPW) and
10 percent FXB effluent was ozonated and contacted with free or combined chlorine.
Bromate was formed at concentrations ranging from 1.8 to 8.7 pg/L due to high bromide
concentrations (200 pg/L) in the blended water. Aldehydes were formed at moderate levels,
even in one sample that was spiked with 7.5 mg/L of acetic acid carbon prior to ozonation.
High levels of THMs and HAAs were measured in the ozonated samples following a 7-day
incubation with free chlorine. However, residual chlorine concentrations were excessive
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during incubation and, more importantly, a large fraction of DBP precursors would likely be
removed downstream of ozonation, prior to chlorination at the Rio Vista WTP. Seven-day
incubation of ozonated water with combined chlorine generated only 23 pg/L TTHM4 and
12 pg/L HAA5.

2.0 INTRODUCTION

2.1 Overview

Castaic Lake Water Agency (CLWA) retained Carollo Engineers (Carollo) to screen
available perchlorate treatment alternatives applicable to Saugus Aquifer water, test the
most promising alternatives, and select a process train for predesign to treat perchlorate-
impacted wells.

Carollo identified the following processes as potential treatment approaches for perchlorate:

o    Conventional regenerable IX.

"Throw-away" perchlorate selective IX.

° FBR biological filtration.

° FXB biological filtration.

° High-pressure membrane separation.

A desktop study was conducted to narrow the treatment alternatives. The benefits and
issues related to each one of these approaches were presented at a workshop held at
CLWA on February 3, 2003. During the workshop, participants from CLWA, member
agencies (Newhall County Water District (NCWD), Valencia Water Company, and Santa
Clarita Water Company), Carollo, and Kennedy/Jenks performed a process selection based
on the following criteria:

Effectiveness in treating other potential contaminants such as NDMA, HMX, RDX,
TNT, etc.

DHS approval (fast track implementation).

O&M costs.

Capital costs.

Architectural, siting, and permitting issues.

Robustness of the process.

¯ TDS and hardness removal ability.

H:\Client\CastaicLakeWA_SAOW~6625A10\TIV~Perchlorate\TM03.doc
3-3

28975



Workshop participants performed a pair-wise comparison analysis to weight the relative
importance of each criterion, and assigned criteria scores to each process. The following
alternatives were recommended by the participants for bench and/or pilot testing.

¯ "Throw-away" perchlorate selective IX.

¯ FBR biological filtration.

¯ FXB biological filtration.

These alternatives were selected because they can treat perchlorate with minimal
production of perchlorate-laden liquid waste or brine that needs to be discharged.

2.2 Project Objectives

The overall goal of bench and pilot testing at the CLWA was to develop design parameters
for a treatment facility that is capable of removing perchlorate to below the action level (AL)
at affected Santa Clarita Valley wells. The AL in the State of California is currently 4 IJg/L.
The method detection limit (MDL) used by the CLWA lab was 1 to 4 pg/L and the minimum
reporting limit (MRL) for the standard analytical method (EPA 314.0) is currently 4 pg/h

The specific objectives of this work were to:

Compare the perchlorate removal performance of three commercially available and
NSF certified perchlorate-selective IX resins using water from the Saugus Aquifer under
identical operational conditions by running a parallel bench-scale flow-through column
test.

2. Determine the NDMA formation potential of the three IX resins when subject to pre- or
post-chlorination at the bench-scale.

3. Determine characteristics of the spent IX resins.

Demonstrate the efficacy of FBR and FXB treatment for perchlorate removal from
Saugus aquifer water (i.e., show consistent removal of perchlorate to below the MRL of
4 pg/L).

5. Verify that sufficient perchlorate-reducing biological activity can be developed in the
pilot-scale reactors using microorganisms indigenous to the Saugus Aquifer.

=
Using pilot-scale FBRs and FXBs, develop full-scale design criteria for empty-bed
contact time (EBCT), backwashing procedures, electron donor (acetic acid) addition,
and nutrient addition.

7. Evaluate the robustness of the fluidized- and FXB biological process with respect to
system upsets, such as electron donor feed failure, process shutdowns, and changes in
the feedwater oxidant concentrations.
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8. Compare overall process performance between a FXB and FBR configuration.

9. Demonstrate the efficacy and robustness of the FBR’s on-line perchlorate analyzer in
comparison to other laboratories.

10. Prepare planning-level capital and O&M cost analyses for biological- and IX-based
treatment facilities to be incorporated in the pre-design report.

11. Determine post-treatment requirements for the IX, FBR, and FXB perchlorate removal
processes (i.e., characterize process effluent quality and disinfection by-product
formation potential).

3.0 BACKGROUND AND TEST SITING

3.1 Test Approach and Siting

The preliminary test program included two main testing protocols:

Bench-scale IX testing using three perchlorate selective resins.

¯ Pilot-scale biological testing using two system configurations.

The perchlorate selective resins have a high capacity for perchlorate adsorption and
depending on the influent perchlorate and sulfate concentrations, may experience
extensive run-times to reach perchlorate breakthrough (i.e., perchlorate > 4 pg/L). To
simplify testing logistics, IX testing was conducted at the bench-scale. The test was carried
out in the chemical building at the Rio Vista WTP. This site also served as the pilot-scale
testing site. Bench-sale IX data are readily scaleable. Factors considered in scaling-up the
bench test are water quality, bed volumes until perchlorate breakthrough, EBCT, and
separation factors specific to the selected resin. The controlling factor of the contaminants’
diffusion into the resin matrix is the selectivity of the resin’s positively charged quaternary
amine functional group for a specific anion relative to the chloride anion. The order of
elution of ions from the resin is determined solely by the selectivity sequence. The species
exit the column in reverse preferential order, with the less preferred ions (smallest
separation factors) emerging first. Other factors include charge of ion, valence of ion
(mono- or divalent), and other resin-specific physical factors.

While the effectiveness of treating perchlorate using biological processes has been
demonstrated extensively at the bench-scale, the scalability of these processes is not well
established. This project evaluated the removal of perchlorate from Saugus Aquifer water
using two pilot-scale biological system configurations (FXB and FBR).
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3.2 Feed Water

Perchlorate-contaminated wells were not used for testing due to the complications and
costs associated with the discharge requirements and the need for an extensive analysis of
influent and effluent waters. Instead, a perchlorate-free operational well (NC-12) located
near one of the perchlorate contaminated wells (NC-11 ) was used as feed water for both
bench- and pilot-scale systems. Perchlorate was spiked to achieve a final target
concentration of 50 I~g/L for most of the study. NC-11 and NC-12 draw water from the
Saugus Aquifer and have comparable raw water quality (chemistry). Sulfate was spiked to
the feed of the ion-exchange unit to achieve a final target concentration of 300 mg/L. This
mimics the highest average sulfate concentration measured in Saugus wells. Sulfate is a
critical parameter in the ion-exchange process since it competes with the perchlorate ion.
NC-11 and NC-12 were sampled and characterized in February and March 2003,
respectively (Table 3.1 ). NC-12 well water was transferred to four 6,500-gallon storage
tanks located outside the chemical building at the Rio Vista WTP via a 6,000-gallon
stainless steel tanker truck which was filled at the well site and transferred to the pilot site.
The tanker used for transferring the raw feed water was washed with hot water or a caustic
solution and then rinsed prior to use, to ensure no impact on the raw water quality. The
water stored in the baker tanks at the site was delivered to the test equipment via Schedule
80 PVC. To maintain a consistent water temperature, feed flows were routed through an
ITT Standard heat exchanger, Model SX200. The water was used at a rate varying from
2,900 to 5,800 gallons per day (2 to 4 gpm).

Table 3.1

Parameter

Perchlorate I~g/L

Nitrate-NO3- mg/L

Sulfate mg/L

Bicarbonate mg/L

Chloride mg/L

Alkalinity mg/L as CaCO3

pH -

Conductivity !Jhom/cm

Temperature degrees C

Uranium pCi/L

Water Quality Parameters in the Groundwater at Newhall 11 and 12 Wells
Treatment of Perchlorate Contaminated Groundwater
from the Saugus Aquifer
Castaic Lake Water Agency

NC-12 NC-11 NC-11
Units (March 2003) (Feb 2003) (Historic)

ND(1) 17-20 13-23

14.6 18-20 14-30

131 309-330 255-443

199 220 232-235

38 28 29-38

163 1 80 182-280

7.5 7.4 7.5-7.7

846 1,120-1,138 980-1,116

19 16

0.679 2.887-4.368 NA
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Table 3.1 Water Quality Parameters in the Groundwater at Newhall 11 and 12 Wells
Treatment of Perchlorate Contaminated Groundwater
from the Saugus Aquifer
Castaic Lake Water Agency

NC-12 NC-11 NC-11
Parameter Units (March 2003) (Feb 2003) (Historic)

Arsenic ,ug/L 1.3 <1.0-1.0 <2.0-2.0

TOC(2) mg/L <0.7 2.0(3) N/A(4)

Notes:
(1)
(2)
(3)
(4)

Not detected.
Total Organic Carbon.
After approximately three hours of flushing.
Not available.

A process flow schematic for bench- and pilot-testing is provided in Figure 3.1. The water
was pumped from the four 6,500-gal tanks to a 250-gallon tank inside the building. The flow
was then split two ways into the FXB and the FBR pilots. Schedule 80 PVC was used to
hard pipe the baker tank to the feed pump of each biological pilot skid. Perchlorate stock
solution was prepared as necessary by spiking reagent grade sodium perchlorate (Fischer
Scientific, Hanover Park, Illinois) to 1 liter of deionized, distilled water from the CLWA
laboratory. Peristaltic pumps (Ismatec, Northbrook, Illinois) dosed the perchlorate stock
solution near the front end of each pilot feed line for adequate mixing. Perchlorate was
dosed independently to each pilot skid to maintain flexibility in the pilot testing protocol. For
example, using this configuration, perchlorate spiking tests were applied to one pilot without
having to be applied to the other. Technical-grade acetic acid (Eastman Chemical
Company, Kingsport, Tennessee) was used as the stock electron donor solution and dosed
to the pilot feed lines just before entry to the biological reactors using a peristaltic pump.
This acetic acid is undergoing ANSI/NSF 60 certification, which should be completed by the
mid-2004. ANSI/NSF 60 - certified, food-grade phosphoric acid (Prayon, Inc., Augusta,
Georgia) was also dosed to the pilot feed lines using peristaltic pumps. For the FBR
system, a micronutrient mixture was added to the phosphoric acid solution for selected
tests. The micronutrient mixture contained trace amounts of iron, copper, magnesium,
manganese, zinc, boron, sulfur, molybdenum, and cobalt. The main PVC feed pipes were
fitted with a static mixer downstream of the chemical injection points.

For the bench-scale IX tests, water was collected from the pilot feed tank in two 55-gallon
tanks (approximately 1 week’s supply). The tanks were filled from the overflow line of the
250-gallon tank. A 1,000-mg/L perchlorate stock solution was prepared by adding
reagent-grade sodium perchlorate salt to distilled deionized water obtained from the CLWA
laboratory. This solution was spiked directly into the containers to result in a final
concentration of 50 pg/L. Additional sulfate was also added to the containers by dissolving
reagent sodium sulfate (Na2SO4) in distilled-deionized water to reach a final sulfate
concentration of 300 mg/L.
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3.3 Discharge Streams

All process effluents (i.e., bench-scale effluent, pilot-scale effluents, and backwash
wastewater) were pumped to a borrow pit on the Rio Vista plant site. The discharge waters
were first directed to off-site GAC drums to remove any residual perchlorate prior to
ultimate disposal in the borrow pit. The backwash water from the pilot-scale systems was
first directed to a 100-gallon drum to allow for settling, and the decant wastewater was then
directed to the feed of the GAC drums. The effluent stream from the GAC drums was
analyzed for perchlorate once per week. Additional tanks with approximately 300 pounds of
Virgin GAC were installed before the discharge point to treat any perchlorate that may be
present in the effluents. If perchlorate was detected in the GAC effluent, the spent GAC was
removed and replaced with virgin GAC. The borrow pit has no surface discharge and allows
negligible percolation due to the presence of a heavy clay soil lining. There was no
discharge to the sewer system or Santa Clara River. Spent resins were sent to a certified
laboratory for further characterization and disposal.

4.0 EQUIPMENT DESCRIPTION AND CAPABILITIES

4.1 Ion Exchange

4.1.1 Bench-Scale Flow-Through Column Testing Unit

A bench-scale flow-through column apparatus was used to evaluate the removal of
perchlorate and other anions by IX (Figures 3.2 and 3.2(a)). This equipment was used to
determine performance and cost data for three commercially-available perchlorate-
selective, IX resins.

Three glass columns were set up to run in parallel, each with a different resin. The columns
are 15 mm in diameter, 30 cm in length, and were filled to a depth of 12.7 cm with resin
media (22.5 mL of resin). The media was supported with stainless steel screens. Each
column was first half-filled with distilled water. Resin was then added from the top and
allowed to settle to the bottom of the column. Resin was added until the settled resin level
reached the 12.7-cm mark. Resin was added with excess water in the column to prevent
the formation of air-gaps in the packed resin. Once the full amount of resin was added, the
column was filled with distilled water. An in-line pre-filter (9.824-inch Osmonics Flotrex-GF
pleated 3.0 pm absolute Model FGF031AAS) was installed after the feed pump to remove
suspended material from the feed water. To monitor headloss, pressure gauges were
installed upstream and downstream of the filter housing unit, and pressure relief valves
were used to prevent pressure build-up. A three-way valve was also installed in the effluent
line to provide a location for manual sampling.
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Technical Memorandum No. 3

BENCH AND PILOT TEST RESULTS

1.0 EXECUTIVE SUMMARY

1.1 Background

A 6-month study was performed to evaluate the effectiveness of ion exchange (IX) and
biological processes for treating perchlorate-contaminated water from the Saugus aquifer.
Three single-pass perchlorate-selective IX resins were evaluated at the bench-scale while
fixed-bed biological reactors (FXBs) and fluidized-bed biological reactors (FBRs) were
tested at the pilot-scale. These processes were chosen due to their ability to remove
perchlorate from groundwater without generating a perchlorate-laden waste stream or brine
that needs to be discharged.

1.2 Ion Exchange

Breakthrough of most anions from the IX resins occurred in the first 24 hours of run time.
No chromatographic peaking was observed for any of the critical anions. Chloride
breakthrough decreased from 325 mg/L to background concentrations (-35 mg/L) after 280
bed volumes. Perchlorate breakthrough (i.e., greater than 1 pg/L) occurred at 25,000 to
76,000 bed volumes (26 to 79 days). This translates to treated water volumes of 187,000 to
569,000 gal/cu-ft resin.

Contacting IX effluent with free and combined chlorine for 2- and 24-hour incubation
periods produced no detectable (i.e., < 2 ng/L) N-nitrosdimethylamine (NDMA)
concentrations for all three resins tested, indicating that NDMA precursors did not leach
from the resins. When 2 mg/L of free chlorine was dosed to the IX feed water, effluent
NDMA concentrations were below or just over the detection limit. To evaluate the NDMA
precursor leaching potential of the resins, 100 mL batches of fresh resin were incubated for
four hours in deionized water and groundwater. NDMA was detected in only one sample,
which measured at less than half the 10 ng/L Action Level.

A California Total Threshold Limit Concentration (TTLC) analysis showed that metals were
mostly non-detect in all three spent resins. Chromium, vanadium, and zinc were detected in
two of the spent resins at levels significantly below the regulatory TTLC threshold
concentrations. Uranium levels in the spent resin leachate were significantly below the
Title 22 MCL of 20 pCi/L. To investigate whether the spent resins would be classified as
hazardous for transportation to an incineration facility, a mass balance of the uranium
adsorbed and desorbed from the resin up to 50 percent perchlorate breakthrough was
performed. The amount of uranium accumulated on the spent resins is far below the lowest
permissible reporting quantity and A-value of the California Department of Transportation.
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1.3 Biological Filtration

Consistent perchlorate removal to below detection was achieved in the FXB filter using only
organisms indigenous to the Saugus aquifer. With influent DO and nitrate concentrations of
7 and 15 mg/L, respectively, the lowest EBCT and acetic acid concentration that allowed
consistent perchlorate removal to below detection was 15 minutes and 7.8 mg/L a~ carbon,
respectively. Run times ranged from 24 hours to several days. Effluent from the FXB filter
was biologically stable and contained no fecal coliforms. Challenge tests demonstrated that
the FXB filter was robust with respect to backwashing episodes, changes in feed water
quality, system shut-downs, and electron donor addition failures. Large step increases in
feed nitrate concentration (e.g., 23 mg/L) required a period of bio-acclimation before
perchlorate removal to below detection could be reestablished in the FXB filter.

Demonstration testing showed that a submerged membrane bioreactor (SMBR) can meet
several post-FXB treatment objectives in a single step: 1) aeration, 2) biomass separation,
3) residual organic carbon removal, and 4) hydrogen sulfide removal.

The FBR did not achieve perchlorate removal to below detection over a period greater than
8 days, in spite of numerous mechanical and operational adjustments made to the system.
However, testing did demonstrate that biological perchlorate removal can be achieved
using indigenous microorganisms, a feature that had not yet been demonstrated for the
FBR system. Because the FBR was not optimized, challenge testing was not performed.

Disinfection by-product formation potential (DBPFP) tests were performed using effluent
from the FXB, FBR, and SMBR reactors. After 7 days of incubation with an excess chlorine
residual, DBPs were formed in all three streams, though only the FBR stream produced
DBPs exceeding the current MCLs of 80 pg/L total trihalomethanes (TTHMs) and 60 pg/L
HAA5so It should be noted that the FBR was not optimized prior to the DBPFP tests.
Because the FBR feed acetic acid concentrations were higher than ultimately required, the
FBR DBPFP tests are considered conservative. DBPs formed in all three streams consisted
primarily of haloacetic acids (HAAs). Seven-day incubation of process effluents with
combined chlorine produced only low levels of THMs and HAAs. A follow-up 72-hour
simulated distribution system (SDS) DBP formation test was conducted on the FBR
effluent. The SDS-THM4 and SDS-HAA5 concentrations were 40/Jg/L and 23 pg/L,
respectively.

To simulate DBP formation potential of FXB effluent that is post-treated at the Rio Vista
Water Treatment Plant (WTP), a blend of 90 percent State Project Water (SPW) and
10 percent FXB effluent was ozonated and contacted with free or combined chlorine.
Bromate was formed at concentrations ranging from 1.8 to 8.7 pg/L due to high bromide
concentrations (200 pg/L) in the blended water. Aldehydes were formed at moderate levels,
even in one sample that was spiked with 7.5 mg/L of acetic acid carbon prior to ozonation.
High levels of THMs and HAAs were measured in the ozonated samples following a 7-day
incubation with free chlorine. However, residual chlorine concentrations were excessive
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during incubation and, more importantly, a large fraction of DBP precursors would likely be
removed downstream of ozonation, prior to chlorination at the Rio Vista WTP. Seven-day
incubation of ozonated water with combined chlorine generated only 23 pg/L TTHM4 and
12 pg/L HAA5.

2.0 INTRODUCTION

2.1 Overview

Castaic Lake Water Agency (CLWA) retained Carollo Engineers (Carollo) to screen
available perchlorate treatment alternatives applicable to Saugus Aquifer water, test the
most promising alternatives, and select a process train for predesign to treat perchlorate-
impacted wells.

Carollo identified the following processes as potential treatment approaches for perchlorate:

o    Conventional regenerable IX.

"Throw-away" perchlorate selective IX.

° FBR biological filtration.

° FXB biological filtration.

° High-pressure membrane separation.

A desktop study was conducted to narrow the treatment alternatives. The benefits and
issues related to each one of these approaches were presented at a workshop held at
CLWA on February 3, 2003. During the workshop, participants from CLWA, member
agencies (Newhall County Water District (NCWD), Valencia Water Company, and Santa
Clarita Water Company), Carollo, and Kennedy/Jenks performed a process selection based
on the following criteria:

Effectiveness in treating other potential contaminants such as NDMA, HMX, RDX,
TNT, etc.

DHS approval (fast track implementation).

O&M costs.

Capital costs.

Architectural, siting, and permitting issues.

Robustness of the process.

¯ TDS and hardness removal ability.
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Workshop participants performed a pair-wise comparison analysis to weight the relative
importance of each criterion, and assigned criteria scores to each process. The following
alternatives were recommended by the participants for bench and/or pilot testing.

¯ "Throw-away" perchlorate selective IX.

¯ FBR biological filtration.

¯ FXB biological filtration.

These alternatives were selected because they can treat perchlorate with minimal
production of perchlorate-laden liquid waste or brine that needs to be discharged.

2.2 Project Objectives

The overall goal of bench and pilot testing at the CLWA was to develop design parameters
for a treatment facility that is capable of removing perchlorate to below the action level (AL)
at affected Santa Clarita Valley wells. The AL in the State of California is currently 4 IJg/L.
The method detection limit (MDL) used by the CLWA lab was 1 to 4 pg/L and the minimum
reporting limit (MRL) for the standard analytical method (EPA 314.0) is currently 4 pg/h

The specific objectives of this work were to:

Compare the perchlorate removal performance of three commercially available and
NSF certified perchlorate-selective IX resins using water from the Saugus Aquifer under
identical operational conditions by running a parallel bench-scale flow-through column
test.

2. Determine the NDMA formation potential of the three IX resins when subject to pre- or
post-chlorination at the bench-scale.

3. Determine characteristics of the spent IX resins.

Demonstrate the efficacy of FBR and FXB treatment for perchlorate removal from
Saugus aquifer water (i.e., show consistent removal of perchlorate to below the MRL of
4 pg/L).

5. Verify that sufficient perchlorate-reducing biological activity can be developed in the
pilot-scale reactors using microorganisms indigenous to the Saugus Aquifer.

=
Using pilot-scale FBRs and FXBs, develop full-scale design criteria for empty-bed
contact time (EBCT), backwashing procedures, electron donor (acetic acid) addition,
and nutrient addition.

7. Evaluate the robustness of the fluidized- and FXB biological process with respect to
system upsets, such as electron donor feed failure, process shutdowns, and changes in
the feedwater oxidant concentrations.
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8. Compare overall process performance between a FXB and FBR configuration.

9. Demonstrate the efficacy and robustness of the FBR’s on-line perchlorate analyzer in
comparison to other laboratories.

10. Prepare planning-level capital and O&M cost analyses for biological- and IX-based
treatment facilities to be incorporated in the pre-design report.

11. Determine post-treatment requirements for the IX, FBR, and FXB perchlorate removal
processes (i.e., characterize process effluent quality and disinfection by-product
formation potential).

3.0 BACKGROUND AND TEST SITING

3.1 Test Approach and Siting

The preliminary test program included two main testing protocols:

Bench-scale IX testing using three perchlorate selective resins.

¯ Pilot-scale biological testing using two system configurations.

The perchlorate selective resins have a high capacity for perchlorate adsorption and
depending on the influent perchlorate and sulfate concentrations, may experience
extensive run-times to reach perchlorate breakthrough (i.e., perchlorate > 4 pg/L). To
simplify testing logistics, IX testing was conducted at the bench-scale. The test was carried
out in the chemical building at the Rio Vista WTP. This site also served as the pilot-scale
testing site. Bench-sale IX data are readily scaleable. Factors considered in scaling-up the
bench test are water quality, bed volumes until perchlorate breakthrough, EBCT, and
separation factors specific to the selected resin. The controlling factor of the contaminants’
diffusion into the resin matrix is the selectivity of the resin’s positively charged quaternary
amine functional group for a specific anion relative to the chloride anion. The order of
elution of ions from the resin is determined solely by the selectivity sequence. The species
exit the column in reverse preferential order, with the less preferred ions (smallest
separation factors) emerging first. Other factors include charge of ion, valence of ion
(mono- or divalent), and other resin-specific physical factors.

While the effectiveness of treating perchlorate using biological processes has been
demonstrated extensively at the bench-scale, the scalability of these processes is not well
established. This project evaluated the removal of perchlorate from Saugus Aquifer water
using two pilot-scale biological system configurations (FXB and FBR).
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3.2 Feed Water

Perchlorate-contaminated wells were not used for testing due to the complications and
costs associated with the discharge requirements and the need for an extensive analysis of
influent and effluent waters. Instead, a perchlorate-free operational well (NC-12) located
near one of the perchlorate contaminated wells (NC-11 ) was used as feed water for both
bench- and pilot-scale systems. Perchlorate was spiked to achieve a final target
concentration of 50 I~g/L for most of the study. NC-11 and NC-12 draw water from the
Saugus Aquifer and have comparable raw water quality (chemistry). Sulfate was spiked to
the feed of the ion-exchange unit to achieve a final target concentration of 300 mg/L. This
mimics the highest average sulfate concentration measured in Saugus wells. Sulfate is a
critical parameter in the ion-exchange process since it competes with the perchlorate ion.
NC-11 and NC-12 were sampled and characterized in February and March 2003,
respectively (Table 3.1 ). NC-12 well water was transferred to four 6,500-gallon storage
tanks located outside the chemical building at the Rio Vista WTP via a 6,000-gallon
stainless steel tanker truck which was filled at the well site and transferred to the pilot site.
The tanker used for transferring the raw feed water was washed with hot water or a caustic
solution and then rinsed prior to use, to ensure no impact on the raw water quality. The
water stored in the baker tanks at the site was delivered to the test equipment via Schedule
80 PVC. To maintain a consistent water temperature, feed flows were routed through an
ITT Standard heat exchanger, Model SX200. The water was used at a rate varying from
2,900 to 5,800 gallons per day (2 to 4 gpm).

Table 3.1

Parameter

Perchlorate I~g/L

Nitrate-NO3- mg/L

Sulfate mg/L

Bicarbonate mg/L

Chloride mg/L

Alkalinity mg/L as CaCO3

pH -

Conductivity !Jhom/cm

Temperature degrees C

Uranium pCi/L

Water Quality Parameters in the Groundwater at Newhall 11 and 12 Wells
Treatment of Perchlorate Contaminated Groundwater
from the Saugus Aquifer
Castaic Lake Water Agency

NC-12 NC-11 NC-11
Units (March 2003) (Feb 2003) (Historic)

ND(1) 17-20 13-23

14.6 18-20 14-30

131 309-330 255-443

199 220 232-235

38 28 29-38

163 1 80 182-280

7.5 7.4 7.5-7.7

846 1,120-1,138 980-1,116

19 16

0.679 2.887-4.368 NA

H:\Client\CastaicLakeWA_SAOW~6625A10\TM~Perchlorate\TM03.doc
3-6

28978



Table 3.1 Water Quality Parameters in the Groundwater at Newhall 11 and 12 Wells
Treatment of Perchlorate Contaminated Groundwater
from the Saugus Aquifer
Castaic Lake Water Agency

NC-12 NC-11 NC-11
Parameter Units (March 2003) (Feb 2003) (Historic)

Arsenic ,ug/L 1.3 <1.0-1.0 <2.0-2.0

TOC(2) mg/L <0.7 2.0(3) N/A(4)

Notes:
(1)
(2)
(3)
(4)

Not detected.
Total Organic Carbon.
After approximately three hours of flushing.
Not available.

A process flow schematic for bench- and pilot-testing is provided in Figure 3.1. The water
was pumped from the four 6,500-gal tanks to a 250-gallon tank inside the building. The flow
was then split two ways into the FXB and the FBR pilots. Schedule 80 PVC was used to
hard pipe the baker tank to the feed pump of each biological pilot skid. Perchlorate stock
solution was prepared as necessary by spiking reagent grade sodium perchlorate (Fischer
Scientific, Hanover Park, Illinois) to 1 liter of deionized, distilled water from the CLWA
laboratory. Peristaltic pumps (Ismatec, Northbrook, Illinois) dosed the perchlorate stock
solution near the front end of each pilot feed line for adequate mixing. Perchlorate was
dosed independently to each pilot skid to maintain flexibility in the pilot testing protocol. For
example, using this configuration, perchlorate spiking tests were applied to one pilot without
having to be applied to the other. Technical-grade acetic acid (Eastman Chemical
Company, Kingsport, Tennessee) was used as the stock electron donor solution and dosed
to the pilot feed lines just before entry to the biological reactors using a peristaltic pump.
This acetic acid is undergoing ANSI/NSF 60 certification, which should be completed by the
mid-2004. ANSI/NSF 60 - certified, food-grade phosphoric acid (Prayon, Inc., Augusta,
Georgia) was also dosed to the pilot feed lines using peristaltic pumps. For the FBR
system, a micronutrient mixture was added to the phosphoric acid solution for selected
tests. The micronutrient mixture contained trace amounts of iron, copper, magnesium,
manganese, zinc, boron, sulfur, molybdenum, and cobalt. The main PVC feed pipes were
fitted with a static mixer downstream of the chemical injection points.

For the bench-scale IX tests, water was collected from the pilot feed tank in two 55-gallon
tanks (approximately 1 week’s supply). The tanks were filled from the overflow line of the
250-gallon tank. A 1,000-mg/L perchlorate stock solution was prepared by adding
reagent-grade sodium perchlorate salt to distilled deionized water obtained from the CLWA
laboratory. This solution was spiked directly into the containers to result in a final
concentration of 50 pg/L. Additional sulfate was also added to the containers by dissolving
reagent sodium sulfate (Na2SO4) in distilled-deionized water to reach a final sulfate
concentration of 300 mg/L.
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3.3 Discharge Streams

All process effluents (i.e., bench-scale effluent, pilot-scale effluents, and backwash
wastewater) were pumped to a borrow pit on the Rio Vista plant site. The discharge waters
were first directed to off-site GAC drums to remove any residual perchlorate prior to
ultimate disposal in the borrow pit. The backwash water from the pilot-scale systems was
first directed to a 100-gallon drum to allow for settling, and the decant wastewater was then
directed to the feed of the GAC drums. The effluent stream from the GAC drums was
analyzed for perchlorate once per week. Additional tanks with approximately 300 pounds of
Virgin GAC were installed before the discharge point to treat any perchlorate that may be
present in the effluents. If perchlorate was detected in the GAC effluent, the spent GAC was
removed and replaced with virgin GAC. The borrow pit has no surface discharge and allows
negligible percolation due to the presence of a heavy clay soil lining. There was no
discharge to the sewer system or Santa Clara River. Spent resins were sent to a certified
laboratory for further characterization and disposal.

4.0 EQUIPMENT DESCRIPTION AND CAPABILITIES

4.1 Ion Exchange

4.1.1 Bench-Scale Flow-Through Column Testing Unit

A bench-scale flow-through column apparatus was used to evaluate the removal of
perchlorate and other anions by IX (Figures 3.2 and 3.2(a)). This equipment was used to
determine performance and cost data for three commercially-available perchlorate-
selective, IX resins.

Three glass columns were set up to run in parallel, each with a different resin. The columns
are 15 mm in diameter, 30 cm in length, and were filled to a depth of 12.7 cm with resin
media (22.5 mL of resin). The media was supported with stainless steel screens. Each
column was first half-filled with distilled water. Resin was then added from the top and
allowed to settle to the bottom of the column. Resin was added until the settled resin level
reached the 12.7-cm mark. Resin was added with excess water in the column to prevent
the formation of air-gaps in the packed resin. Once the full amount of resin was added, the
column was filled with distilled water. An in-line pre-filter (9.824-inch Osmonics Flotrex-GF
pleated 3.0 pm absolute Model FGF031AAS) was installed after the feed pump to remove
suspended material from the feed water. To monitor headloss, pressure gauges were
installed upstream and downstream of the filter housing unit, and pressure relief valves
were used to prevent pressure build-up. A three-way valve was also installed in the effluent
line to provide a location for manual sampling.
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•  On May 5, 2003, the Monterey Settlement 
Agreement was formally executed and was 
approved by the court on May 20, 2003. 
This settlement agreement offered an alter-
native to further litigation and, with certain 
conditions, allows the State Water Project to 
continue to operate pursuant to the 
Monterey Agreement while the new EIR is 
being prepared.

•  The Department executed 39 long-term 
water supply contract amendments, 
18 water conveyance/exchange agree-
ments, 1 turn-in agreement, 10 turnout 
agreements, 34 Turnback Water Pool Pro-
gram agreements, and 16 Article 21 Water 
Program agreements, with State Water 
Project contractors. 

•  The SWP approved delivery of 90 percent of 
SWP contractors’ Table A requests, and 
conveyed 4,223,255 acre-feet to 27 long-
term contractors and 26 other agencies.

•  In 2003, 29,770 acre-feet of water were sold 
and purchased under the Turnback Water 
Pool Program.

•  Implementation of the 2003 Colorado River 
Quantification Settlement Agreement 
resulted in a 2003 Exchange Agreement, 
pending execution, among Coachella Val-
ley Water District, Metropolitan Water Dis-
trict of Southern California, and Desert 
Water District, which provides for the 
transfer of 88,100 acre-feet of Metropoli-
tan’s Table A amounts to Coachella, and 
11,900 acre-feet of Metropolitan’s Table A 
amounts to Desert. 

Significant Events in 2003
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he long-term water supply contracts for water service from the State Water Project 
between the Department and 29 local agencies are basic to the project’s construction 
and operation. In return for State financing, constructing, operating, and maintain-

ing facilities needed to provide water service, the agencies contractually agreed to repay all 
associated SWP capital and operating costs.

The Department delivers water to SWP contrac-
tors in accordance with their long-term water 
supply contracts.

These contracts set forth Table A amounts, 
which determine how much water a contractor 
may request each year from the Department.

Annual Table A represents the total amount of 
project water that an SWP contractor may 

request each year, according to that contractor’s 
long-term water supply contract.

Approved Table A represents the amount of 
annual Table A requested by the contractors 
and approved for delivery by the Department, 
based on hydrologic conditions, current reser-
voir storage, and total requests by the SWP 
water contractors. The Department is not 
always able to deliver the quantity of water 
requested by the contractors; under certain 

T

Long-Term SWP Water Supply Contracts

The first water supply contract was signed with the Metropolitan Water District of Southern California 
on November 4, 1960. The contract was negotiated by the Department and Metropolitan according to 
terms of the contracting principles for water service contracts announced by Governor Edmund G. 
Brown on January 20, 1960.

The Metropolitan contract became the prototype for all water contracts; by the end of 1967, 31 agencies 
had contracted for water. In addition, a water supply contract was executed with the City of West Cov-
ina in December 1963, but was terminated in August 1965; the city’s Table A amount was transferred to 
Metropolitan through an amendment to the district’s long-term contract with the Department. Long-
term contracts with Hacienda Water District and Devil’s Den Water District were also terminated when 
those districts transferred their Table A amounts, through contract amendments, to Tulare Lake Basin 
Water Storage District (1981) and Castaic Lake Water Agency (1992), respectively. Today the SWP has 
long-term water supply contracts with 29 agencies. Those contracts have been amended periodically to 
incorporate mutually desired modifications.

All water contracts signed in the 1960s included an estimate of the date water would first be delivered 
and a schedule of the amount of water the agency could expect to be delivered annually (annual 
Table A amounts). That amount was designed to increase gradually until the maximum amount of 
annual Table A was reached. The total combined maximum annual Table A amount for all water con-
tracting agencies was initially 4,230,000 acre-feet, assuming full development of the SWP.

The contracts were initially designed to be valid for 75 years or until all bonds sold as part of the Cali-
fornia Water Resources Development Bond Act were repaid, whichever period was longer. As a result 
of amendments to contracts in the 1990s, the current combined maximum annual Table A amount 
totals 4,172,786 acre-feet, and the contracts are in effect for the longest of the following periods: (1) the 
project repayment period, which extends to the year 2035; (2) 75 years from the date of the contract; or 
(3) the period ending with the latest maturity date of any bond used to finance the construction costs of 
project facilities.
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conditions, a lesser amount, allocated accord-
ing to the long-term water supply contracts and 
the process noted above, is made available for 
delivery. 

Approved Table A amounts may also be 
referred to in this chapter as approved amounts or 
approved water.

The long-term water supply contracts are 
amended as needed. During 2003, 39 amend-
ments were executed, 27 of which were related 
to the Monterey Settlement Agreement. A 
number of long-term consolidated 
contracts, with the amendments integrated 
into the contract, are available online at 
www.swpao.water.ca.gov/wsc/index.cfm.

The Department also enters into miscellaneous 
agreements with SWP contractors and other 
agencies—which may be amended periodi-
cally—to convey SWP and non-SWP water 
through the California Aqueduct and to 
approve the construction, operation, and main-
tenance of turnouts along SWP facilities. During 
2003, the Department executed 18 water con-
veyance/exchange agreements, 1 turn-in agree-
ment, 10 turnout agreements, 34 Turnback 
Water Pool Program agreements, and 16 Article 
21 Water Program agreements with SWP con-
tractors. The Department also delivered water 
pursuant to 11 miscellaneous agreements exe-
cuted prior to 2003 with the SWP contractors. 
Pending execution are 3 water conveyance/
exchange agreements (including one unsched-
uled water program agreement) and 8 storage 
agreements. 

The State Water Project Analysis Office has 
developed a numbering system for contracts, 
amendments, and agreements executed by the 
Department. These numbers, designated as 
SWPAO #XXXXX, are located in parentheses 
after each contract, amendment, or agreement.

Detailed information about amendments and 
agreements follows.

Amendments to Long-Term SWP 
Water Supply Contracts

All the original contracts signed by the Depart-
ment and local agencies have been previously 
amended to incorporate mutually desired 
changes. Most amendments fall under the fol-
lowing five general categories:

(1) revision of annual Table A amounts in the 
water supply contracts;

(2) allocation of costs and benefits for the 
enlargement or extension of the East Branch 
and extension of the Coastal Branch of the 
California Aqueduct;

(3) purchase of excess capacity in the Califor-
nia Aqueduct;

(4) provisions to allow contractors, under cer-
tain conditions, to carry over undelivered 
SWP approved Table A water from one 
year for delivery in the next year; and

(5) implementation of Monterey Agreement 
principles.

The following long-term SWP Water Supply 
Contracts were amended during 2003.

Alameda County Flood Control and Water 
Conservation District-Zone 7. The Depart-
ment executed Amendment No. 23 to the Water 
Supply Contract between Alameda-Zone 7 and 
the Department on August 1, 2003. The Amend-
ment provided for the permanent transfer of 
400 acre-feet of SWP Table A amounts from 
Tulare Lake Basin Water Storage District to 
Alameda-Zone 7, and set forth conditions for 
the transfer. The transfer is effective January 1, 
2003. (SWPAO #03001)

Alameda County Flood Control and Water 
Conservation District-Zone 7. The Depart-
ment executed Amendment No. 24 to the Water 
Supply Contract between Alameda-Zone 7 and 
the Department on November 7, 2003. This 
Amendment set forth the terms and conditions 
for the financing and repayment of costs attrib-
utable to the South Bay Aqueduct Enlargement. 
(SWPAO #03013)
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Alameda County Flood Control and Water 
Conservation District-Zone 7. The Depart-
ment executed Amendment No. 25 to the Water 
Supply Contract between Alameda-Zone 7 and 
the Department on October 31, 2003. The 
Amendment provided for the permanent
transfer of 2,219 acre-feet of SWP Table A 
amounts from Kern County Water Agency to 
Alameda-Zone 7, and set forth conditions for 
the transfer. The transfer becomes effective 
January 1, 2004. (SWPAO #04002)

Coachella Valley Water District. The Depart-
ment executed Amendment No. 18 to the Water 
Supply Contract between Coachella and the 
Department on October 10, 2003. The amend-
ment provided for the permanent transfer of 
88,100 acre-feet of SWP Table A amounts from 
Metropolitan Water District of Southern Califor-
nia to Coachella, and set forth conditions for the 
transfer. This amendment is a result of the 2003 
Exchange Agreement pending execution, 
among Coachella, Metropolitan, and Desert 
Water Agency, which will provide for the trans-
fer of 88,100 acre-feet of Metropolitan’s Table A 
amounts to Coachella, and 11,900 acre-feet of 
Metropolitan’s Table A amounts to Desert. The 
transfer is consistent with the implementation of 
the 2003 Colorado River Quantification Settle-
ment Agreement. The amendment will become 
effective the later of January 1, 2004, or 
January 1 of the subsequent year that the 2003 
Exchange Agreement becomes effective. The 
2003 Exchange Agreement was not executed at 
the end of 2003. (SWPAO #04009)

County of Kings. The Department executed 
Amendment No. 16 to the Water Supply Con-
tract between County of Kings and the Depart-
ment on December 5, 2003. The amendment 
provided for the permanent transfer of 
5,000 acre-feet of SWP Table A amounts from 
Tulare to County of Kings, and set forth condi-
tions for the transfer. The transfer is effective 
January 1, 2004. (SWPAO #04004)

Desert Water Agency. The Department exe-
cuted Amendment No. 18 to the Water Supply 
Contract between Desert and the Department 
on November 3, 2003. The amendment 

provided for the permanent transfer of 11,900 
acre-feet of SWP Table A amounts from Metro-
politan to Desert, and set forth conditions for 
the transfer. This amendment is a result of the 
2003 Exchange Agreement pending execution, 
among Coachella, Metropolitan, and Desert 
Water Agency, which will provide for the trans-
fer of 88,100 acre-feet of Metropolitan’s Table A 
amounts to Coachella, and 11,900 acre-feet of 
Metropolitan’s Table A amounts to Desert. The 
transfer is consistent with the implementation of 
the 2003 Colorado River Quantification Settle-
ment Agreement. The amendment will become 
effective the later of January 1, 2004, or 
January 1 of the subsequent year that the 2003 
Exchange Agreement becomes effective. The 
2003 Exchange Agreement was not executed at 
the end of 2003. (SWPAO #04011)

Kern County Water Agency. The Department 
executed Amendment No. 36 to the Water Sup-
ply Contract between Kern and the Department 
on October 31, 2003. The amendment provided 
for the permanent transfer of 2,219 acre-feet of 
SWP Table A amounts from Kern to Alameda-
Zone 7, and set forth conditions for the transfer. 
The transfer becomes effective January 1, 2004. 
(SWPAO #04001)

Metropolitan Water District of Southern Cal-
ifornia. The Department executed Amendment 
No. 27 to the Water Supply Contract between 
Metropolitan and the Department on 
October 24, 2003. The amendment provided for 
the permanent transfer of 88,100 acre-feet of 
SWP Table A amounts from Metropolitan to 
Coachella, and set forth conditions for the trans-
fer. This amendment is a result of the 2003 
Exchange Agreement pending execution, 
among Coachella, Metropolitan, and Desert, 
which will provide for the transfer of 
88,100 acre-feet of Metropolitan’s Table A 
amounts to Coachella, and 11,900 acre-feet of 
Metropolitan’s Table A amounts to Desert. The 
transfer is consistent with the implementation of 
the 2003 Colorado River Quantification Settle-
ment Agreement. The amendment will become 
effective the later of January 1, 2004, or 
January 1 of the subsequent year that the 2003 
Exchange Agreement becomes effective. The 
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2003 Exchange Agreement was not executed at 
the end of 2003. (SWPAO #04008)

Metropolitan Water District of Southern Cal-
ifornia. The Department executed Amendment 
No. 28 to the Water Supply Contract between 
Metropolitan and the Department on 
October 24, 2003. The amendment provided for 
the permanent transfer of 11,900 acre-feet of 
SWP Table A amounts from Metropolitan to 
Desert, and set forth conditions for the transfer. 
This amendment is a result of the 2003 
Exchange Agreement pending execution, 
among Coachella, Metropolitan, and Desert, 
which will provide for the transfer of 
88,100 acre-feet of Metropolitan’s Table A 
amounts to Coachella, and 11,900 acre-feet of 
Metropolitan’s Table A amounts to Desert. The 
transfer is consistent with the implementation of 
the 2003 Colorado River Quantification Settle-
ment Agreement. The amendment will become 
effective the later of January 1, 2004, or 
January 1 of the subsequent year that the 2003 
Exchange Agreement becomes effective. The 
2003 Exchange Agreement was not executed at 
the end of 2003. (SWPAO #04010)

Solano County Water Agency. The Depart-
ment executed Amendment No. 19 to the Water 
Supply Contract between Solano and the 
Department on November 12, 2003. The amend-
ment provided for the approval for Solano to 
pay only the prospective charge for the North 
Bay Aqueduct costs attributable to the 
5,756 acre-feet annual Table A increase made 
effective in Amendment No. 17 to Solano’s long 
term Water Supply Contract. The amendment 
becomes effective January 1, 2004. (SWPAO 
#03005)

Tulare Lake Basin Water Storage District.  
The Department executed Amendment No. 29 
to the Water Supply Contract between Tulare 
and the Department on June 2, 2003. The 
amendment provided for the permanent trans-
fer of 400 acre-feet of SWP Table A amounts 
from Tulare to Alameda-Zone 7, and set forth 
conditions for the transfer. The transfer is effec-
tive January 1, 2003. (SWPAO #03002)

Tulare Lake Basin Water Storage District. 
The Department executed Amendment No. 30 
to the Water Supply Contract between Tulare 
and the Department on December 5, 2003. The 
amendment provided for the permanent trans-
fer of 5,000 acre-feet of SWP Table A amounts 
from Tulare to Kings County, and set forth con-
ditions for the transfer. The transfer becomes 
effective January 1, 2004. (SWPAO #04003)

Monterey Amendments

The Monterey Amendments increase the reli-
ability of existing water supplies; provide stron-
ger financial management for the SWP; and 
increase water management flexibility, provid-
ing more tools for local water agencies to maxi-
mize use of existing facilities.

The Monterey Amendments incorporated   
changes in determination of approved Table A 
water, the transfer of Table A amounts and 
land, financial restructuring, and increased 
operational flexibility. The Monterey Amend-
ments are discussed in detail in Chapter 1, Sum-
mary of Significant Events, of Bulletin 132-95.

Plumas County Flood Control and Water Con-
servation District and Empire West Side Irriga-
tion District, the only long-term SWP 
contractors who have not signed the Monterey 
Amendment, await completion of the EIR to 
decide whether to sign.

The Planning and Conservation League filed a 
lawsuit on December 27, 1995, challenging the 
California Environmental Quality Act 
compliance for the Monterey Amendment. A 
Sacramento County Superior Court judge later 
dismissed the lawsuit. PCL appealed the 
decision and on September 15, 2000, the Third 
District Court of Appeal reversed the Superior 
Court ruling. On December 13, 2000, the Califor-
nia Supreme Court denied review. The parties 
commenced mediation on March 26, 2002, and 
proceedings in Superior Court were stayed 
pending completion of mediation. On July 18, 
2002, the parties reached agreement on princi-
ples for settling the lawsuit.
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Monterey Settlement Agreement

On May 5, 2003, the Monterey Settlement 
Agreement was formally executed and was 
approved by the court on May 20, 2003. This set-
tlement agreement offered an alternative to fur-
ther litigation and, with certain conditions, 
allows the State Water Project to continue to 
operate pursuant to the Monterey Agreement 
while the new EIR is being prepared. The 
Department and the contractors agree not to 
approve any new projects or activity in reliance 
on the 1995 EIR, which was not approved, initi-
ated or implemented prior to March 26, 2001, 
and the approval, initiation, or implementation 
of which would require a separate environmen-
tal document under CEQA. Information on the 
litigation can be found in Chapter 6, Legislation 
and Litigation. 

The settlement agreement is a complex agree-
ment with multiple components that balance 
the interests of the Department, the SWP con-
tractors, Central Coast Water Authority, and 
Kern Water Bank Authority, with the disparate 
interests of the three plaintiffs. 

All litigation costs will be paid by all SWP con-
tractors, apportioned according to each agency's 
portion of the total maximum Table A Amounts 
as of January 1, 2003. Most of the contractors 
executed an agreement with the Department 
providing that the litigation costs will be allo-
cated as incurred.

In addition to procedural items including attor-
ney fees, mediation, and disposition of the law-
suit, items concerning the operation and 
management of the SWP are described below.

New Amendments to the SWP Contracts

The Department and 28 SWP contractors exe-
cuted new amendments to the SWP long-term 
water supply contracts to improve and clarify 
disclosure of information about the delivery 
capability of the SWP. The amendments deleted 
the term “entitlement” and replaced that term 
with “Table A Amount.” This does not change 
the Department’s water delivery obligations or 
any other rights under the SWP contracts.

Language is also added to the bottom of each 
contractor’s Table A to clarify that Table A is not 
to be interpreted to mean that the Department is 
able to deliver those amounts in all years. 
Empire, which has never signed the Monterey 
Amendment, did not execute the Monterey Set-
tlement Amendment.

The amendment also requires the Department 
to distribute a biennial report to SWP contrac-
tors and all city, county, and regional planning 
agencies within the SWP project area, providing 
information as to SWP delivery capabilities, his-
toric deliveries, and estimated deliveries under 
a range of hydrologic conditions. This report is 
intended to assist the SWP contractors in the 
assessment of the adequacy of the SWP compo-
nent of their overall water supplies. The first 
edition of this report was issued in 2003 for SWP 
deliveries through 2002. More information on 
this report can be found in Chapter 7, Water Sup-
ply Development and Reliability.

SWP Availability

In addition to the biennial report mentioned 
above, the settlement agreement requires the 
Department to develop guidelines to assist the 
SWP urban contractors in providing informa-
tion to land use planning agencies regarding 
local and regional programs to manage or sup-
plement SWP supplies. The Department is also 
required to assist these contractors in providing 
complete and accurate information to land use 
agencies to assure that local land use decisions 
reflect accurate information on the availability 
of water from State, local, and other sources. 
Preparation of this document is underway.

New EIR

Agreement was reached on the content, scope, 
and process for the new EIR. The project to be 
analyzed in the new EIR is the Monterey 
Amendment and certain components of the set-
tlement agreement. The Department will act as 
lead agency in preparing the new EIR. A Notice 
of Preparation was issued in January 2003 and 
scoping meetings were held throughout the 
State. 
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Under the agreement, a committee of plaintiffs 
and SWP contractors advises the Department on 
developing the EIR. The Department’s Director 
serves as chair of this committee. Preparation of 
the new EIR is underway. The committee met 
nine times during 2003. 

Public Participation in SWP Contract 
Negotiations

Future negotiations for SWP-wide contract 
amendments and for contract amendments to 
transfer Table A Amounts between SWP con-
tractors will be conducted in public. The 
Department agrees that public review of signifi-
cant changes to the water supply contracts is 
beneficial and in the public interest. The Depart-
ment notified the contractors of this new pro-
cess through Notice to State Water Project 
Contractors No. 03-10, on July 3, 2003, which is 
available online at swpao.water.ca.gov/
notices/index.cfm). 

Guidelines for Review and Approval of 
Permanent Water Transfers

The Department is required to issue guidelines 
to describe the process for the Department’s 
review of proposed permanent transfers of 
Table A Amounts. These guidelines are to assist 
contractors in developing their transfer propos-
als and obtaining Department review expedi-
tiously, and to assist the public in participating 
in that review. The Department issued these 
guidelines on July 3, 2003, through Notice to 
State Water Project Contractors No. 03-09 and 
published them in Bulletin 132-02, Chapter 9 
(available online at swpao.water.ca.gov/publi-
cations/bulletin/02/Bulletin132-02.pdf).   

Kern Water Bank

The Kern Water Bank will remain in local own-
ership and will operate as it has, but will be sub-
ject to additional restrictions on use. The 
Department agrees to prepare an independent 
study of KWB regarding impacts related to the 
transfer, development, and operation of KWB in 
light of the Kern environmental permits, as part 
of the new EIR.

Permanent Table A Transfers

The following permanent Table A transfers 
from Kern already completed under the 
Monterey Amendment are final:

• Kern to Mojave, Table A Amount of 
25,000 acre-feet, effective 1998;

• Kern to Palmdale, Table A Amount of 
4,000 acre-feet, effective 2000;

• Kern to Alameda-Zone 7, Table A Amount 
of 7,000 acre-feet, effective 2000;

• Kern to Alameda-Zone 7, Table A Amount 
of 15,000 acre-feet, effective 2000;

• Kern to Alameda-Zone-7, Table A Amount 
of 10,000 acre-feet, effective 2001;

• Kern to Solano, Table A Amount of 
5,756 acre-feet, effective 2001; and

• Kern to Napa, Table Amount of 4,025 acre-
feet, effective 2001.

The parties recognize that the Kern-Castaic 
Lake Water Agency 41,000 acre-feet Table A 
transfer is subject to pending litigation and 
agree that jurisdiction with respect to that litiga-
tion remain in the Los Angeles County Superior 
Court and that nothing in the agreement is 
intended to predispose the remedies or other 
actions that may occur in the pending litigation.

The potential environmental effects of these 
transfers are required to be analyzed in the new 
EIR.

Plumas County Flood Control and Water 
Conservation District

Plumas will resume payments pursuant to its 
SWP water supply contract beginning in 2003. 
The Department will not collect any Plumas 
arrearages. Plumas agreed to support the 
Monterey Amendments and, along with the 
other contractors, executed the amendment 
discussed above which deleted the term 
“entitlement” and replaced that term with 
“Table A Amounts.” 

Up to $8 million will be paid over 8 years to Plu-
mas beginning in 2003, primarily for watershed 
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improvements for the mutual benefit of Plumas 
and the SWP in the Feather River watershed, 
and for other district-related purposes, to be dis-
bursed with input from a watershed forum 
composed of representatives of Plumas, the 
Department, and SWP contractors. A technical 
committee composed of the Department, Plu-
mas, SWP contractors, and local resource man-
agement groups was formed to assist the forum. 
To help the forum set priorities for watershed 
management and restoration action, a consult-
ant was hired during 2003 to help prepare the 
Feather River Watershed Management Strategy.

In addition, the Department will offer Plumas 
an amendment to its water supply contract 
which will include the Department’s agreement 
that water supplied to Plumas be determined 
based on availability of Lake Davis’ water sup-
ply and that water deliveries to Plumas will not 
be reduced during SWP shortages so long as 
sufficient water is available from Lake Davis.

Miscellaneous Agreements with 
Long-Term SWP Contractors

2003 Water Conveyance/Exchange 
Agreements

During 2003, water conveyance/exchange 
agreements were executed or pending execution 
with long-term SWP contractors as described 
below.

Dudley Ridge Water District. A long-term 
agreement executed June 30, 2003, among the 
Department, Dudley Ridge, and Tulare, 
approved a change in point of delivery of a por-
tion of Dudley Ridge’s annual approved SWP 
water and other water supplies to Tulare’s turn-
out at Reach 8D of the California Aqueduct. 
Two long-term water supply contract amend-
ments with Tulare (Amendment No. 26) and 
Dudley Ridge (Amendment No. 24), were exe-
cuted in December 2001 for the permanent 
transfer of 3,973 acre-feet of Tulare’s Table A 
amounts to Dudley Ridge to accommodate the 
needs of Sandridge Partners, a landowner who 
farms in both Tulare and Dudley Ridge service 

areas. This is a subsequent agreement to pro-
vide delivery of water to Sandridge Partners in 
Dudley Ridge’s service area through Tulare’s 
turnout at Reach 8D. No water was delivered in 
2003. (SWPAO #02005)

Dudley Ridge Water District. A letter agree-
ment dated October 8, 2003, and executed 
November 18, 2003, among the Department, 
Dudley Ridge, and Tulare, approved the deliv-
ery of up to 4,000 acre-feet of Dudley Ridge’s 
2003 Table A amounts to Tulare at Tulare’s turn-
out B in Reach 8D of the California Aqueduct. 
The agreement facilitated the water transfer 
from Dudley Ridge to Tulare on behalf of San-
dridge Partners, who farms in both Dudley 
Ridge and Tulare service areas. During 2003, a 
total of 1,100 acre-feet was delivered to Tulare. 
(SWPAO #03052)

Dudley Ridge Water District. A letter agree-
ment dated November 19, 2003, and executed 
November 20, 2003, among the Department, 
Dudley Ridge, and San Gabriel Valley 
Municipal Water District, approved the delivery 
of up to 11,458 acre-feet of Dudley Ridge’s 2003 
Table A amounts to San Gabriel at Reach 26A of 
the California Aqueduct. In exchange, San Gab-
riel will return a like amount of its future 
Table A amounts to Dudley Ridge by 
December 31, 2013. During 2003, a total of 
8,700 acre-feet of Dudley Ridge’s 2003 Table A 
amounts was delivered to San Gabriel. (SWPAO 
#03055)

Empire West Side Irrigation District. An 
agreement, pending execution between the 
Department and Empire, will provide for the 
delivery of unscheduled water to Empire in 
2003 at times when project water is not needed 
for fulfilling approved Table A deliveries or for 
meeting project operational commitments. A 
total of 175 acre-feet of unscheduled water was 
delivered to Empire in 2003. (SWPAO #03012)

Kern County Water Agency. A letter agree-
ment dated June 6, 2003, and executed July 3, 
2003, between the Department and Kern, 
approved the delivery of up to 20,000 acre-feet 
of 2002 CVP water from three CVP contractors 
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to Kern. In exchange, Kern would return a like 
amount of its 2003 approved Table A amounts 
to the CVP contractors by December 31, 2003. 
The Department petitioned the State Water 
Resources Control Board on July 25, 2003, and 
received approval on August 26, 2003, for a tem-
porary change of place of use for delivery of the 
return water. A total of 18,428 acre-feet was 
delivered to Kern from O’Neill Forebay and 
18,428 acre-feet of water was returned to the 
CVP contractors at O’Neill Forebay in 2003. 
(SWPAO #03009)

Kern County Water Agency. A letter agree-
ment dated June 12, 2003, and executed July 3, 
2003, between the Department and Kern, 
approved the delivery of up to 13,000 acre-feet 
of 2001 CVP water from two CVP contractors to 
Kern. In exchange, Kern would return a like 
amount of its 2002 approved Table A amounts 
to the CVP contractors by December 31, 2002. 
The Department petitioned SWRCB on June 21, 
2002, and received approval on August 16, 2002, 
for a temporary change of place of use for deliv-
ery of the return water. A total of 7,400 acre-feet 
was delivered to Kern from O’Neill Forebay and 
a total of 7,400 acre-feet of water was returned 
to the CVP contractors at O'Neill Forebay in 
2002. (SWPAO #02014)

Kern County Water Agency. A letter agree-
ment dated October 2, 2003, and executed 
December 15, 2003, among the Department, 
Kern, and Dudley Ridge, approved the delivery 
of up to 8,000 acre-feet of Kern’s 2003 approved 
Table A amounts to Dudley Ridge at Reach 8D 
of the California Aqueduct. The agreement facil-
itated the water transfer from Kern to Dudley 
Ridge on behalf of the landowner Sandridge 
Partners who farms in both Kern and Dudley 
Ridge service areas. During 2003, a total of 
8,000 acre-feet was delivered to Dudley Ridge. 
(SWPAO #03054)

Santa Clara Valley Water District. A letter 
agreement, pending execution between the 
Department and Santa Clara, provides for the 
delivery of up to 3,100 acre-feet of Brown’s Val-
ley Irrigation District’s water (nonproject) to 
Santa Clara. This water, which is under Brown’s 

Valley pre-1914 water rights, will be made avail-
able at Banks Pumping Plant and conveyed to 
Santa Clara at Reach 9 of the South Bay Aque-
duct. Santa Clara requested this water be deliv-
ered pursuant to Article 55 of its long-term 
Water Supply Contract. During 2003, a total of 
2,480 acre-feet of Brown’s Valley water (non-
project) was delivered to Santa Clara. (SWPAO 
#03058)

Solano County Water Agency. A settlement 
agreement executed May 19, 2003, among the 
Department, Solano, and the Cities of Fairfield, 
Vacaville, and Benicia, and a conveyance agree-
ment, executed concurrently between the 
Department and Solano, approved the delivery 
of up to 31,260 acre-feet annually of settlement 
water to Solano for delivery to the Cities of Fair-
field, Vacaville, and Benicia. The agreements 
resulted from negotiations following the cities’ 
petitions to SWRCB to appropriate water from 
the Sacramento River. The purpose of the agree-
ments was to avoid disputing issues of appro-
priation before SWRCB. The agreement 
provides a supplemental water supply to the 
cities to assist in meeting current and future 
water demands through the North Bay Aque-
duct. Water will be made available during 
excess conditions in the Delta as defined in the 
Coordinated Operations Agreement, or during 
balanced conditions when Water Rights 
Standard Permit term 91, which relates to avail-
ability of water for appropriation, is not in 
effect. The cities pay a fee per acre-foot of settle-
ment water delivered during balanced condi-
tions at NBA. The agreement remains in effect 
until December 31, 2035. During 2003, a total of 
860 acre-feet of the settlement water was deliv-
ered to the Cities of Fairfield, Vacaville, and 
Benicia through Reaches 1 and 3A of the North 
Bay Aqueduct. (SWPAO #03017)

Tulare Lake Basin Water Storage District. A 
letter agreement dated April 14, 2003, and exe-
cuted April 22, 2003, between the Department 
and Tulare, approved the transfer of up to 
5,000 acre-feet of Tulare’s 2003 approved 
Table A amounts to Westlands Water District at 
Reaches 5, 6, and 7 of the California Aqueduct 
on behalf of two landowners, Hansen Ranches 
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and Newton Farms, who farm in both the 
Tulare and Westlands service areas. The Depart-
ment petitioned SWRCB on April 1, 2003, and 
received approval on May 23, 2003, for a tempo-
rary change of place of use. During 2003, a total 
of 3,900 acre-feet was delivered to Westlands at 
Reach 5. (SWPAO #03006)

Tulare Lake Basin Water Storage District. A 
letter agreement dated August 6, 2003, and exe-
cuted August 25, 2003, between the Department 
and Tulare, approved the delivery of up to 
25,000 acre-feet of Lower Tule River Irrigation 
District’s water (nonproject) to Tulare at 
Reaches 8C and 8D of the California Aqueduct. 
Tulare requested this water be delivered pursu-
ant to Article 55 of its long-term water supply 
contract. No water was delivered in 2003. 
(SWPAO #03007)

Tulare Lake Basin Water Storage District.  A 
letter agreement dated April 4, 2003, and exe-
cuted April 10, 2003, between the Department 
and Tulare, approved the transfer of up to 
1,000 acre-feet of Tulare’s 2003 Table A amounts 
to Westlands at Reach 7 of the California Aque-
duct on behalf of Westlake Farms Inc., who 
farms in both Tulare and Westlands service 
areas. The water was delivered to Westlands for 
use on lands within the Kings County portion of 
Westland’s service area. During 2003, a total of 
1,000 acre-feet was delivered to Westlands at 
Reach 7. (SWPAO #03011)

Tulare Lake Basin Water Storage District. A 
letter agreement dated June 5, 2003, and exe-
cuted August 25, 2003, between the Department 
and Tulare, approved the delivery of up to 
10,000 acre-feet of nonproject water to Tulare at 
Reaches 8C and 8D (SWPAO #02025). Lower 
Tule River Irrigation District requested this 
water be delivered to Tulare and, in exchange, 
will receive a like amount of Tulare’s Tule River 
water. Tulare requested the water be delivered 
pursuant to Article 55 of its long-term water 
supply contract. The water was made available 
at Banks Pumping Plant and delivered to Tulare 
in 2002. A subsequent Amendment pending 
execution between the Department and Tulare, 

will amend the delivery amounts to 10,596 acre-
feet. (SWPAO #04022)

Water Conveyance/Exchange 
Agreements Prior to 2003

During 2003, water delivered pursuant to agree-
ments with SWP contractors that were executed 
prior to 2003, is described below.

Alameda County Flood Control and Water 
Conservation District-Zone 7. A conveyance 
agreement dated July 28, 1995, between 
Alameda-Zone 7 and the Department, provides 
for the transfer of up to 5,000 acre-feet of Byron- 
Bethany Irrigation District’s local water annu-
ally to Alameda-Zone 7 through SWP facilities. 
An amendment to extend the agreement to 
December 31, 2001, was executed April 26, 2002. 
Byron-Bethany may only transfer water that has 
been made available by conservation and crop 
idling. In 2003, 1,000 acre-feet of Byron Beth-
any’s local water was pumped at Banks Pump-
ing Plant and delivered to Alameda-Zone 7’s 
turnouts in the South Bay Aqueduct. (SWPAO 
#02325) 

Castaic Lake Water Agency. An agreement 
executed on December 27, 2001, among the 
Department, Castaic Lake, United Water 
Conservation District, Newhall Land and Farm-
ing Company, Newhall County Water District, 
and Los Angeles County, provided for the tem-
porary extension through December 31, 2001, to 
store and release up to 8,786 acre-feet of local 
flood flows in Castaic Reservoir to Castaic Lake. 
United, a member unit of Ventura, transferred 
4,512 acre-feet of stored local water to Castaic 
Lake in 2001. In 2003, Castaic Lake released 
6,768 acre-feet of its 2003 Table A allocation to 
the Department (1.5 times the amount trans-
ferred by United). The Department in turn 
released 6,768 acre-feet of local water from Piru 
Creek to United. (SWPAO #01036)

Kern County Water Agency. An agreement 
executed on June 8, 2000, among the Depart-
ment, Kern, and Western Hills Water District, 
approved delivery of 8,000 acre-feet of pre-1914 
Lower Kern River Rights water banked in 
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Kern’s share of the Pioneer Groundwater Bank-
ing Project. A portion of Kern’s annual Table A 
amounts will be delivered annually to Western 
Hills from Reach 2A of the California Aqueduct; 
in exchange, Kern will take a like amount of 
banked local water from the Pioneer Ground-
water Bank. The Department petitioned SWRCB 
and by SWRCB Order dated April 21, 2000, 
Western Hills’ service area was included within 
the authorized SWP place of use. During 2003, a 
total of 917 acre-feet of Kern’s Table A amounts 
was delivered to Western Hills at Reach 2A. 
(SWPAO #01001)

Kern County Water Agency. A letter agree-
ment executed October 11, 2002, between the 
Department and Kern, approved the delivery of 
up to 30,000 acre-feet of nonproject water from 
four CVP contractors, members of the San Luis 
and Delta Mendota Water Authority, to Kern in 
2000. In exchange, Kern would return a like 
amount of its approved Table A amounts to 
CVP contractors by December 31, 2003. During 
2000, a total of 23,941 acre-feet of CVP water 
was delivered to Kern. During 2003, a total of 
1,787 acre-feet was returned to CVP contractors. 
A balance of 22,154 acre-feet remained to be 
returned to the CVP contractors at the end of the 
contract term. (SWPAO #00032)

In a letter dated August 1, 2003, Kern requested 
an extension on the return period of the CVP 
water since Kern was unable to return all the 
water by December 31, 2003. Extension of the 
return period and other possible alternatives for 
Kern to return the remaining water to CVP con-
tractors are being discussed among the Depart-
ment, Kern, and San Luis and Delta Mendota 
Water Authority.

Mojave Water Agency. An agreement exe-
cuted November 13, 1997, among AVEK, 
Mojave, and the Department, approved a 
change in point of delivery through 2019 of up 
to 2,250 acre-feet annually of Mojave’s 
approved Table A amount to AVEK’s Fairmont 
Turnout in Reach 19 of the California Aqueduct. 
Mojave does not have conveyance facilities to 

provide service to a solar energy generating sta-
tion located within its service area. AVEK has 
conveyance capability and has agreed to pro-
vide service. During 2003, the Department 
delivered 816 acre-feet of Mojave’s 2003 
approved Table A amounts through AVEK’s 
turnout at Reach 19. (SWPAO #97003)

San Bernardino Valley Municipal Water Dis-
trict.  San Bernardino and Metropolitan entered 
into an agreement, Attachment 2, Coordinated 
Use Agreement for Conveyance Facilities and 
State Water Project Water Supplies, on May 14, 
2001. The Department responded on February 
27, 2002, concurring with the agreement and 
acknowledging the coordinated use of local 
facilities currently existing within San Bernar-
dino’s jurisdictional boundaries. This coordi-
nated use involves delivery of San Bernardino’s 
SWP water to Metropolitan’s facilities within 
San Bernardino’s service area. This action is per-
mitted under Article 10 of the long-term water 
supply contract. During 2003, a total of 5,000 
acre-feet of San Bernardino’s approved Table A 
amounts was delivered to Metropolitan at 
Reach 26A. (SWPAO #02035)

Tulare Lake Basin Water Storage District. A 
letter agreement, dated June 15, 2001, and exe-
cuted July 26, 2001, between the Department 
and Tulare, approved the delivery of up to 
50,000 acre-feet of nonproject water from West-
lands to Tulare between December 2000 and 
April 15, 2001, in exchange for a like amount of 
Tulare’s Table A amounts during 2001 through 
2003. The delivery of SWP exchange water to 
Westlands will be from the Delta to Reach 7 of 
the California Aqueduct, for use within the 
Kings County portion of Westlands’ service 
area. A combined total of 28,145 acre-feet was 
delivered to Tulare during 2000 and 2001. Dur-
ing 2001, 1,975 acre-feet were returned to 
Westlands. During 2002, a total of 12,067 acre-
feet was delivered to Westlands, leaving a bal-
ance of 14,103 acre-feet to be returned to West-
lands. During 2003, a total of 14,103 acre-feet 
was returned to Westlands, completing this 
agreement. (SWPAO #01009)



Water Contracts and Deliveries  Chapter 9

125

EWA 2:1 Exchange Agreements 

During 2002, six SWP contractors had agree-
ments with the Department for the in lieu 
exchange of a portion of their 2002 Table A 
amounts for stored Environmental Water 
Account water. A portion of the EWA water 
subject to “spilling” in San Luis Reservoir was 
made available for exchange as of midnight 
March 29, 2002. For every two units of EWA 
water delivered to each contractor noted below, 
the contractor returned one unit of its 2002 
approved Table A amounts to EWA by 
August 31, 2002. The following agreements 
include provisions concerning the exchanges.

Alameda County Flood Control and Water 
Conservation District, Zone 7. A letter agree-
ment, dated March 27, 2003, and executed 
April 4, 2003, between the Department and 
Alameda-Zone 7, approved an in lieu exchange 
of a portion of Alameda-Zone 7’s 2002 
approved Table A amounts for up to 2,000 acre-
feet of stored EWA water. During 2002, a total 
of 803 acre-feet of EWA water was delivered to 
Semitropic in April in accordance with the 
Alameda County Flood Control and Water Conser-
vation District, Zone 7 and Semitropoic Water Stor-
age District Banking Program Agreement, 
pursuant to a change in point of delivery agree-
ment among the Department, Alameda-Zone 7, 
and Kern (SWPAO #02010); a total of 402 acre-
feet of Alameda-Zone 7’s 2002 Table A amounts 
was returned to EWA in July and August. 
(SWPAO #02017)

Alameda County Water District. A letter 
agreement, dated March 28, 2003, and executed 
April 8, 2003, between the Department and 
Alameda County, approved an in lieu exchange 
of a portion of Alameda County’s 2002 
approved Table A amounts for up to 2,000 acre-
feet of stored EWA water. During 2002, a total 
of 571 acre-feet of EWA water was delivered to 
Alameda County in March and April, and a 
total of 286 acre-feet of Alameda County’s 2002 
Table A amount was returned to EWA in July 
and August. (SWPAO #02018)

Dudley Ridge Water District. A letter agree-
ment, dated March 27, 2003, and executed 
April 9, 2003, between the Department and 
Dudley Ridge, approved an in lieu exchange of 
a portion of Dudley Ridge’s 2002 approved 
Table A amount for up to 4,000 acre-feet of 
stored EWA water. During 2002, the Depart-
ment delivered a total of 2,140 acre-feet of EWA 
water to Dudley Ridge, of which 1,597 acre-feet 
were delivered to Dudley Ridge’s turnout and 
543 acre-feet were delivered to Tulare’s turnout 
in March and April pursuant to a long-term 
change in point of delivery agreement among 
the Department, Dudley Ridge, and Tulare 
(SWPAO #02005). A total of 1,070 acre-feet of 
Dudley Ridge’s 2002 Table A amounts was 
returned to EWA in July and August. (SWPAO 
#02020)

Kern County Water Agency. A letter agree-
ment, dated March 28, 2003, and executed 
April 15, 2003, between the Department and 
Kern, approved an in lieu exchange of a portion 
of Kern’s 2002 approved Table A amounts for 
stored EWA water. During 2002, a total of 
6,744 acre-feet of EWA water was delivered to 
Kern in March and April, and a total of 
3,372 acre-feet of Kern’s 2002 Table A amounts 
was returned to EWA in July and August. 
(SWPAO #02021)

Santa Clara Valley Water District. A letter 
agreement, dated March 27, 2003, and executed 
April 15, 2003, between the Department and 
Santa Clara, approved an in lieu exchange of a 
portion of Santa Clara’s 2002 approved Table A 
amounts for up to 2,176 acre-feet of stored EWA 
water. During 2002, a total of 1,448 acre-feet of 
EWA water was delivered to Santa Clara in 
March and April, and a total of 724 acre-feet of 
Santa Clara’s 2002 Table A amounts was 
returned to EWA in July and August. (SWPAO 
#02019)

Tulare Lake Basin Water Storage District.  A 
letter agreement, dated March 28, 2003, and exe-
cuted August 25, 2003, between the Department 
and Tulare, approved an in lieu exchange of a 
portion of Tulare’s 2002 approved Table A 
amounts for up to 800 acre-feet of stored EWA 
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water. During 2002, a total of 675 acre-feet of 
EWA water was delivered to Tulare in March 
and April, and a total of 337 acre-feet of Tulare’s 
2002 Table A amounts was returned to EWA in 
July and August. (SWPAO #02023)

Turn-in Agreements

Antelope Valley-East Kern Water Agency. A 
turn-in agreement executed April 1, 2003, 
between the Department and AVEK, approved 
the introduction of local water into the Califor-
nia Aqueduct during 2001. The local water was 
introduced from a temporary turn-in structure 
located at Reach 22B, and AVEK took delivery 
of local water by exchange with project water 
delivered upstream in Reach 22A. During 2001, 
a total of 152 acre-feet of local water was intro-
duced at Reach 22B and 152 acre-feet of SWP 
water was delivered to AVEK at Reach 22A. 
(SWPAO #01029)

Kern County Water Agency. During 2003, a 
total of 20,486 acre-feet of local water was intro-
duced into California Aqueduct through Kern’s 
existing turnouts in Reaches 12E and 13B. Letter 
agreements to allow the introduction of local 
water are pending. 

Turnout Agreements

Alameda County Flood Control and Water 
Conservation District, Zone 7. An agreement 
dated January 23, 2002, between the Depart-
ment and Alameda-Zone 7, allowed the con-
struction, operation, and maintenance of the 
Corbett-Ising Turnout at Milepost 14.2, Reach 4 
of the South Bay Aqueduct. The turnout has a 
design capacity of 6.7 cfs. Construction was 
essentially completed in 2002, but not formally 
accepted in 2003.

Antelope Valley-East Kern Water Agency.  
An agreement dated March 28, 2000, between 
the Department and AVEK, allowed the con-
struction, operation, and maintenance of the 
Rancho Vista Turnout at Milepost 339.68, 
Reach 20B of the California Aqueduct. The turn-
out has a design capacity of 5 cfs. Construction 

was completed in March 2000, but was not for-
mally accepted in 2003.

Kern County Water Agency and Belridge 
Water Storage District. An agreement dated 
October 29, 2001, among the Department, Kern, 
and Belridge Water Storage District, allowed 
the modification, operation, and maintenance 
of the existing Belridge Turnout No. 1A at 
Milepost 209.71, Reach 10A of the California 
Aqueduct. The turnout has a design capacity of 
100 cfs. Modification work was completed in 
2002, and formally accepted on March 27, 2003.

Agreements and Activities Related to the 
Monterey Amendments

Turnback Water Pool Program. Pursuant to 
Article 56(d) of the Monterey Amendments, the 
eighth year of the Turnback Water Pool Pro-
gram was initiated through Notice to State 
Water Project Contractors No. 03-02, dated Feb-
ruary 3, 2003. All SWP contractors who signed 
Monterey Amendments were permitted to par-
ticipate in the program. The program allowed 
SWP contractors to offer a portion of their 
approved 2003 Table A water for sale in a turn-
back pool for use by interested SWP contractors. 
Based on Table A supply and demand, the turn-
back water was allocated among the selling and 
purchasing contractors. In 2003, 29,770 acre-feet 
of water were purchased under the Turnback 
Water Pool Program.

Transactions for Pool A and Pool B of the Turn-
back Water Pool Program occurred in February 
and March 2003, respectively. Turnback water 
sold for $11.90 per acre-foot—50 percent of the 
Delta Water Rate—through Pool A, and for 
$5.95 per acre-foot—25 percent of the Delta 
Water Rate—through Pool B. All money col-
lected through the Turnback Water Pool Pro-
gram was paid to the selling contractors. The 
2003 Turnback Water Pool Program closed 
April 1, 2003. Notices to State Water Project 
Contractors describing the Turnback Water 
Pool Program are available online at 
www.swpao.water.ca.gov/notices/index.cfm.
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Table 9-1 lists contractors who participated in 
Pool A and Pool B of the Turnback Water Pool 
Program.

Storage of Water Outside Service Area. Pur-
suant to Article 56 of the Monterey Amend-
ments, six SWP contractors have agreements 
with the Department to deliver and store SWP 
water outside their service area for later use 
within their service area. The following 
agreements include provisions concerning the 
points of delivery and method for transporting 
such water.

.

Alameda County Flood Control and Water Conser-
vation District, Zone 7. A change in point of 
delivery agreement pending execution, among 
the Department, Alameda-Zone 7, and Kern, 
will provide for the delivery of Alameda-
Zone 7’s approved 2002 carryover water and a 
portion of Alameda-Zone 7’s approved 2003 
SWP water supplies for storage in and later 
recovery from Semitropic, in accordance with 
the Alameda County Flood Control and Water 
Conservation District, Zone 7 and Semitropic 
Water Storage District Banking Program Agree-
ment. Alameda-Zone 7 signed similar delivery 
agreements annually since 1998. All return 
water is to be delivered to Alameda-Zone 7 by 
December 31, 2013. During 2003, the Depart-
ment delivered a total of 6,500 acre-feet of 
Alameda-Zone 7’s 2002 extended carryover to 
Reach 10A for storage in Semitropic. (SWPAO 
#03008)

Alameda County Water District. A change in 
point of delivery agreement pending execution, 
among the Department, Alameda County, and 
Kern, will provide for the delivery of a portion 
of Alameda County’s approved 2003 SWP water 
supplies for storage and later recovery from 
Semitropic, in accordance with the Alameda 
County and Semitropic Banking Program 
Agreement. Alameda County has signed similar 
delivery agreements annually since 1996. All 
return water is to be delivered to Alameda 
County by December 31, 2013. During 2003, the 
Department delivered a total of 18,800 acre-feet 
of Alameda County’s approved SWP water to 
Reach 10A for storage in Semitropic, of which 
16,100 acre-feet were 2003 Table A amounts and 
2,700 acre-feet were 2002 extended carryover 
water. (SWPAO #03014)

Castaic Lake Water Agency. A change in point of 
delivery agreement pending execution, among 
the Department, Castaic Lake, and Kern, will 
provide for the delivery of up to 35,000 acre-feet 
of Castaic Lake’s 2003 approved SWP water 
supplies for storage in and later recovery from 
Semitropic, in accordance with the Castaic Lake 
and Semitropic Banking Program Agreement. 
All return water is to be delivered to Castaic 

Table 9-1. 2003 Turnback Water Pool 
Program (Acre-feet)

Contractor Sold Purchased

Pool A
Butte 375
Mojave 16,900
Ventura County 6,750
Yuba City 2,320
Alameda County 314
Alameda-Zone 7 583
AVEK 250
Coachella 172
Desert 285
Dudley Ridge 428
Kern 7,476
Kings 30
Metropolitan 15,024
Napa 160
Oak Flat 43
Santa Clara 747
Tulare 833

Total 26,345 26,345

Pool B
Butte 175
Mojave 2,500
Ventura 750
Alameda County 40
Alameda-Zone 7 73
Castaic Lake 90
Coachella 22
Desert 36
Dudley Ridge 54
Kern 943
Kings 4
Metropolitan 1,896
Napa 20
Oak Flat 5
Santa Barbara 43
Santa Clara 94
Tulare 105

Total 3,425 3,425
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Lake by March 31, 2014. No water was deliv-
ered in 2003. (SWPAO #03060)

Dudley Ridge Water District. A change in point of 
delivery agreement pending execution, among 
the Department, Dudley Ridge, and Kern, will 
provide for the delivery of up to 1,000 acre-feet 
of Dudley Ridge’s approved 2003 Table A 
amounts for storage in and later recovery from 
Kern Water Bank. Dudley Ridge has signed sim-
ilar delivery agreements annually since 1996. 
All return water is to be delivered to Dudley 
Ridge by December 31, 2013. During 2003, the 
Department delivered 350 acre-feet of Dudley 
Ridge’s approved 2003 Table A amounts for 
storage in KWB. (SWPAO #03018)

Dudley Ridge Water District. A long-term change 
in point of delivery agreement pending execu-
tion, among the Department, Dudley Ridge, and 
Kern, will approve the delivery of a portion of 
Dudley Ridge’s approved annual SWP water 
supplies to Kern to be used within Cawelo 
Water District, a member unit of Kern, the 
return of a like amount of such water, and the 
delivery of local Cawelo water supplies to Dud-
ley Ridge by in lieu exchange for a portion of 
Cawelo’s future allocation of Kern’s SWP water 
supplies. This agreement is effective July 1, 
2003, and remains in force until December 31, 
2035. No water was delivered in 2003. (SWPAO 
#03053)

Dudley Ridge Water District. A letter agreement, 
executed November 10, 1997, among the 
Department, Dudley Ridge, and Kern, 
approved the delivery of up to 5,000 acre-feet of 
Dudley Ridge’s 1997 Article 21 water and up to 
2,000 acre-feet of Dudley Ridge’s Table A 
amounts to KWB for storage and later recovery. 
A like amount of water is to be returned to Dud-
ley Ridge by December 31, 2007. During 1997, a 
total of 5,342 acre-feet was delivered to Kern. 
During 2002, a total of 721 acre-feet was recov-
ered and delivered to Dudley Ridge at Reach 
8D. During 2003, a total of 350 acre-feet was 
recovered and delivered to Dudley Ridge at 
Reach 8D. (SWPAO #97021)

Metropolitan Water District of Southern California. 
A long-term change in point of delivery agree-
ment pending execution, among the Depart-
ment, Metropolitan, and Kern, will provide the 
delivery of a portion of Metropolitan’s 
approved SWP supplies for storage in and later 
recovery from the groundwater basin underly-
ing Kern Delta Water District, a member unit of 
Kern, in accordance with the Metropolitan and 
Kern Delta Water Management Program Agree-
ment. During 2003, a total of 20,134 acre-feet of 
Metropolitan’s Table A amounts was delivered 
to Kern Delta at Reaches 12E and 13B. (SWPAO 
#03019)

Metropolitan Water District of Southern California. 
A change in point of delivery agreement pend-
ing execution, among the Department, Metro-
politan, and Mojave Water Agency, will provide 
for the delivery of up to 75,000 acre-feet of Met-
ropolitan’s 2003 and 2004 approved SWP water 
supplies for storage in and later recovery from 
Mojave River Basin within Mojave, in accor-
dance with the Metropolitan and Mojave Water 
Banking Demonstration Program Agreement. 
The water is to be returned to Metropolitan by 
January 15, 2010. During 2003, the Department 
delivered a total of 24,874 acre-feet of Metropol-
itan’s approved SWP water to Mojave at 
Reaches 22B and 24. (SWPAO #03057)

Metropolitan Water District of Southern California. 
A long-term agreement (SWPAO #01013), pend-
ing execution among the Department, Metro-
politan, and Kern, will approve the delivery of a 
portion of Metropolitan’s annual Table A and 
other water supplies for storage and later recov-
ery from groundwater basins within Arvin-Edi-
son Water Storage District, in accordance with 
the Metropolitan and Arvin-Edison Water 
Management Program Agreement. The return 
water is to be delivered to Metropolitan from 
Arvin-Edison and /or by exchange of Metropol-
itan’s water for a like amount of Kern’s SWP 
approved Table A amounts or other water 
delivered from the California Aqueduct. The 
water is to be returned to Metropolitan by 
December 31, 2035.
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Before this long-term agreement was prepared, 
three interim agreements dated December 29, 
1997 (SWPAO #97025), September 17, 1998 
(SWPAO #98018, first amendment to SWPAO 
#97025), and April 13, 1999 (SWPAO #99009, 
second amendment to SWPAO #97025), among 
the Department, Metropolitan, and Kern, pro-
vided temporary authorization for Metropolitan 
to store water in Arvin-Edison. Water was 
delivered to Arvin-Edison for storage each year 
from 1997 to 2000 under these agreements. Dur-
ing 2001, water previously stored under 
SWPAO #97025 was returned to Metropolitan, 
completing the agreement. During 2003, a total 
of 7,297 acre-feet previously stored under 
SWPAO #98018 was recovered and delivered to 
Metropolitan at Reach 26A, completing this 
agreement. During 2003, a total of 5,083 acre-
feet previously stored under SWPAO #99009 
was recovered and delivered to Metropolitan at 
Reach 26A. During 2003, a total of 40,631 acre-
feet of Metropolitan’s Table A amounts was 
delivered to Arvin-Edison for storage at 
Reaches 12C and 14E. (SWPAO #01013)

Metropolitan Water District of Southern California.  
A letter agreement executed April 21, 1993, 
among the Department, Metropolitan, and 
Kern, approved the delivery of Metropolitan’s 
1992 carryover water for storage in and later 
recovery from Semitropic. Water is to be 
returned by December 31, 2010. A subsequent 
long-term agreement, executed August 21, 1995, 
among the Department, Metropolitan, and 
Kern, approved the annual delivery of a portion 
of Metropolitan’s annual Table A and other 
water supplies for storage in and later recovery 
from Semitropic, in accordance with the Metro-
politan and Semitropic’s Water Banking Pro-
gram Agreement. This agreement remains in 
effect until November 4, 2035. Water was deliv-
ered to Semitropic for storage in 1993, and each 
year from 1995 to 1999. During 2001, a total of 
31,500 acre-feet was recovered and delivered to 
Metropolitan at Reach 30. During 2003, a total of 
10,000 acre-feet was recovered and delivered to 
Metropolitan at Reach 26A, and a total of 
70,940 acre-feet of Metropolitan’s Table A 

amounts was delivered to Reach 10A for storage 
in Semitropic. (SWPAO #95010)

Santa Clara Valley Water District. A change in 
point of delivery agreement pending execution, 
among the Department, Santa Clara, and Kern, 
will provide for the delivery of a portion of 
Santa Clara’s approved 2003 SWP water sup-
plies for storage in and later recovery from 
Semitropic, in accordance with the Santa Clara 
and Semitropic Banking Program Agreement. 
Santa Clara has signed similar delivery agree-
ments annually since 1996. All return water is to 
be delivered to Santa Clara by December 31, 
2013. During 2003, the Department delivered 
33,000 acre-feet of Santa Clara’s 2003 Table A 
amounts to Reach 10A for storage in Semitropic. 
(SWPAO #03051)

Article 21 Water Program

Pursuant to Article 21 of the Monterey Amend-
ments, Article 21 water replaces surplus, wet 
weather, and Article 12(d) water. The Article 21 
water program allows a contractor to take deliv-
ery of water over the approved and scheduled 
Table A amounts for the current year. Article 21 
water is available for delivery on a short-term 
basis as determined by the Department when 
water is still available after operational require-
ments for project water deliveries, water qual-
ity, and other requirements are being met.

The conditions for the Article 21 Water Program 
for 2003 were described in the March 14, 
2003, Notice to State Water Project 
Contractors No. 03-03, available online at 
www.swpao.water.ca.gov/notices/index.cfm. 
Sixteen participants signed the notice, which 
indicated acceptance of the criteria, procedures, 
and charges for the program, and collectively 
received a total of 59,653 acre-feet of Article 21 
water (Table 9-2).

During the Article 21 water program period, 
unscheduled water was also made available to 
Empire pursuant to its long-term water supply 
contract. Empire received 175 acre-feet of 
unscheduled water in 2003 for agricultural pur-
poses.
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Flexible Storage Program

Pursuant to Article 54 of the Monterey Amend-
ments, the Flexible Storage Program provides 
SWP contractors participating in the repayment 
of the capital costs of Castaic Lake and Lake Per-
ris the option to withdraw water in excess of 
approved deliveries. The objective of this pro-
gram is to provide additional flexibility and 
water management benefits to local participat-
ing agencies.

Available “flexible storage” is approximately 
50 percent of active storage, providing for 
160,000 acre-feet at Castaic Lake and 
65,000 acre-feet at Lake Perris. Participating 
contractors of the Castaic Lake program include 
Metropolitan, Ventura, and Castaic Lake. Each 
can withdraw a maximum amount of 
153,940 acre-feet, 1,377 acre-feet, and 4,683 acre-
feet, respectively. At Lake Perris, Metropolitan 
can withdraw a maximum amount of 
65,000 acre-feet. Any participating contractor is 
given 5 years to replace the water with Table A 
amounts, purchased water, exchange water, or 
local water.

One SWP contractor participated in the Flexible 
Storage Program in 2003. At the end of 2002, 
Metropolitan had a zero balance in Castaic Lake 

and Lake Perris. Metropolitan withdrew 
77,804 acre-feet from Castaic Lake in 2003, and 
replaced 77,804 acre-feet in 2003, resulting in a 
zero water balance at the end of 2003. Metropol-
itan withdrew 17,993 acre-feet from Lake Perris, 
and replaced 17,993 acre-feet of Article 21, car-
ryover, and Table A water in 2003, resulting in a 
zero water balance at the end of 2003. At the end 
of 2002, Castaic Lake Water Agency had a nega-
tive balance of 395 acre-feet from Castaic Lake. 
There was no action in 2003. Therefore, at the 
end of 2003, a negative balance of 395 acre-feet 
remains in Castaic Lake.

Carryover Programs

Pursuant to Article 56 of the Monterey Amend-
ments, contractors can elect to store project 
water outside of their service area for later use 
within their service area. Qualified contractors 
can request carryover Table A amounts for 
delivery in the following year to the extent that 
such deliveries do not adversely affect current 
or future project operations. Factors that influ-
ence how much extended carryover water can 
be delivered include operational constraints of 
project facilities, filling of SWP conservation 
storage facilities, flood control releases, and 
water quality restrictions. If storage requests 
exceed the available storage capacity, the 
amount available is allocated among the con-
tractors requesting storage in proportion to their 
annual Table A amounts for that year. Six SWP 
contractors took direct delivery of 75,584 acre-
feet of 2002 approved Table A amounts carried 
over into 2003 as extended carryover. One SWP 
contractor used 45,600 acre-feet of this extended 
carryover for flexible storage payback. Two 
SWP contractors had a combined total of 9,200 
acre-feet of their extended carryover delivered 
to storage outside their service areas.

Pursuant to Article 12(e) of the Water Supply 
Contract, contractors can carry over approved 
Table A water previously scheduled during 
October, November, and December that was not 
delivered due to local outages of wet conditions. 
One SWP contractor took delivery of 140 acre-
feet of 2002 approved Table A amounts carried 
over into 2003 as Article 12(e) carryover. Addi-

Table 9-2. 2003 Article 21 Water Deliveries 
(Acre-feet)

 Contractor Amount

Castaic Lake 991
Coachella 204
Kings 58
Desert 330
Dudley Ridge 1,928
Empirea 175
Kern 27,891
Metropolitan 17,622
Napa 376
Oak Flat 19
San Bernardino 200
San Gabriel 200
San Luis Obispo 36
Santa Barbara 339
Santa Clara 936
Solano 2,280
Tulare 6,243

Total 59,828
aUnscheduled agricultural water
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tionally, another SWP contractor took delivery 
of 187 acre-feet of 2002 approved Table A 
amounts carried over into 2003 as Article 45(f) 
carryover.

2002 Summer Allocation Carryover 
Program

To help contractors prepare for potentially lim-
ited water supplies in 2003, the Department pro-
vided a 2002 Summer Allocation Carryover 
Program on October 11, 2002. Under this pro-
gram, long-term SWP contractors were allowed 
to carry over up to 5 percent of their 2003 
Table A amounts for temporary storage in San 
Luis Reservoir during 2003. This program is 
separate from, and in addition to, other carry-
over programs afforded by Articles 12(e) and 56 
of the long-term water supply contracts. Twelve 
SWP contractors took a total delivery of 
89,204 acre-feet of 2002 approved Table A 
amounts carried over into 2003 (Table 9-3).

Dry Year Water Purchase Program

In 2003, the Department initiated a Dry Year 
Water Purchase Program to reduce the possibil-
ity of adverse economic impacts and hardship 
associated with water shortages. Two SWP con-
tractors and two Delta farmers participated in 
the program by signing a Memorandum of 
Understanding with the Department. The pro-
gram participants requested a total of 
11,355 acre-feet of dry year water. To meet 

participant demands, the Department obtained 
water from Butte Water District who made it 
available through crop idling.

The four participants and the amount of water 
purchased from the 2003 Dry Year Program is 
detailed below:

• Kern County Water Agency - 8,741 acre-feet
• Dudley Ridge Water District - 2,220 acre-feet
• Phelps Brothers - 300 acre-feet
• Ronald Conn - 94 acre-feet

The participants entered into separate convey-
ance agreements with the Department to convey 
the dry year water across the Delta and through 
SWP facilities. Actual dry year water received 
by these participants was less than the amount 
purchased due to the Delta being in excess con-
ditions during all of May and most of June 2003 
which prevented the transfer and conveyance of 
the dry year water. The cumulative amount of 
dry year water made available to all participants 
was 7,653 acre-feet.

Environmental Water Account

EWA is a cooperatively managed program 
intended to provide protection to the fish of the 
Bay-Delta Estuary through environmentally 
beneficial changes and increased flexibility in 
the operations of the SWP and CVP, at no 
uncompensated water cost to the projects’ water 
users. Responsibility for implementing EWA 
rests with the National Marine Fisheries Service, 
U.S. Fish and Wildlife Service, and the Depart-
ment of Fish and Game (management agencies), 
as well as with the Bureau of Reclamation and 
the Department (project agencies).

Under EWA, fish protection is achieved by peri-
odically curtailing project water delivery from 
the Bay-Delta to project water users south of the 
Delta and replacing it at a later date within the 
same calendar year. This necessitates the acqui-
sition of alternative sources of project water, 
called EWA assets, which are used to replace 
the project water supply (i.e., the undelivered 
water). EWA assets consist of purchase assets, 

Table 9-3. 2002 Summer Allocation 
Carryover Program Deliveries (Acre-feet) 

                                                    
Contractor Amount

AVEK 7,049
Castaic Lake 4,760
Dudley Ridge 1,452
Metropolitan 54,975
Mojave 3,528
Napa 1,055
Palmdale 1,065
San Bernardino 1,844
Santa Barbara 2,274
Santa Clara 5,000
Solano 1,918
Tulare 4,284

Total 89,204
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which are acquired through purchases from 
willing water sellers; variable assets, which are 
acquired through changes in operations; and 
source shifting, which involves deferral of sched-
uled delivery of water allocations by willing 
participants. EWA is considered operational for 
any year when these assets are in place and 
Endangered Species Act commitments are pro-
vided by the management agencies.

In 2003, EWA’s third operational year, a total of 
316,216 acre-feet of curtailments for fish protec-
tion was requested by the management agencies 
between January and May. These exports 
occurred at Clifton Court Forebay (290,213 acre-
feet) and Tracy Pumping Plants (25,799 acre-
feet) in the Delta. All purchase asset acquisitions 
in 2003 were made by the Department as single-
year transactions and environmental studies 
were carried out to ensure that the transactions 
complied with CEQA.

In fall 2002, the SWP backed approximately 
20,000 acre-feet of EWA assets into Lake 
Oroville, transferring the debt from San Luis 
Reservoir to Lake Oroville. In spring 2003, 
heavy rains forced Oroville Reservoir into flood 
control status which led to the spill of 20,000 
acre-feet of stored EWA water. In July, the SWP 
released 8,474 acre-feet of SWP water from Lake 
Oroville, using EWA’s 500 cfs capacity at Clif-
ton Court Forebay and creating a debt in Lake 
Oroville, as the likelihood of spilling EWA’s 
debt to the SWP from Oroville Reservoir was 
deemed to be greater than that in San Luis Res-
ervoir. The SWP also backed 18,922 acre-feet of 
EWA water (Yuba transfer) into Lake Oroville 
in July. 

The Department and the Bureau acquired 
90,591 acre-feet in variable assets and 
214,914 acre-feet of purchase assets through 
contract agreements. A source shift was not 
implemented because there was no risk of low-
point problems at San Luis Reservoir. The initial 
year of EWA operation ended with an 
83,437 acre-foot credit of water for use during 
2002 EWA actions. The second year of EWA 
operation ended with a 31,273 acre-foot credit 
for use during 2003 EWA actions. The third year 

of EWA ended with a 252 acre-foot credit for 
use during 2004 EWA actions.     

The following section lists the SWP contractors 
and non-SWP contractors that participated in 
the EWA Program in 2003.

Purchase Assets 

The purchase asset water amounts below repre-
sent the total amounts of water acquired for 
EWA from various sources. These amounts 
have not been adjusted to reflect conveyance 
losses. 

Kern County Water Agency. An agreement 
executed on August 27, 2003, between the 
Department and Kern approved the purchase of 
up to 198,240 acre-feet of water stored in Kern 
Water Bank through the exchange of approved 
Table A water for support of EWA under the 
CALFED Program. A total of 125,000 acre-feet 
of Kern’s water was purchased and used to 
repay SWP debt. (SWPAO #03704)

Yuba County Water Agency. An agreement 
executed on April 22, 2003, between the Depart-
ment and Yuba approved the transfer of up to 
185,000 acre-feet of water from storage in New 
Bullards Bar Reservoir and groundwater substi-
tution for support of EWA under the CALFED 
Program. A total of 65,000 acre-feet of Yuba’s 
water was purchased. Of the total, 6,000 acre-
feet was used to repay CVP debt and 59,000 was 
used to repay SWP debt incurred through Delta 
fish actions (pumping curtailments at Tracy and 
Banks pumping plants) (SWPAO #03702). 

Santa Clara Valley Water District and Kern 
County Water Agency. An agreement exe-
cuted on December 1, 2003, between the Depart-
ment, Santa Clara, and Kern approved the 
purchase of up to 30,000 acre-feet of water 
stored in Santa Clara’s portion of Semitropic 
Groundwater Bank through the exchange of 
approved Table A water for support of EWA 
under the CALFED Program. A total of 
20,000 acre-feet of Santa Clara’s water was pur-
chased and used to repay CVP debt. No water 
was delivered in 2003. (SWPAO #03703)
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Metropolitan Water District of Southern Cali-
fornia and Kern County Water Agency. An 
agreement executed on June 4, 2003, between the 
Department, Metropolitan, and Kern approved 
the exchange of up to 36,776 acre-feet of water for 
support of EWA under the CALFED program. 
The water was delivered by Kern to the Depart-
ment, conveyed through the California Aqueduct, 
and delivered to Metropolitan in exchange for 
Metropolitan’s approved Table A water. A total of 
29,596 acre-feet of water was exchanged and Kern 
provided the remaining 7,180 acre-feet directly to 
the Department. (SWPAO #03700)

South Feather Water and Power Agency. An 
agreement executed on February 21, 2003, 
between the Department and South Feather Water 
and Power Agency, formerly Oroville-Wyandotte 
Irrigation District, approved the transfer of up to 
10,000 acre-feet of water that would otherwise 
remain in storage from Little Grass Valley Reser-
voir and Sly Creek Reservoir for support of EWA 
under the CALFED Program. A total of 4,914 acre-
feet of South Feather’s water was transferred. 
(SWPAO #03701)

Operational Assets

Relaxation of the Export/Import Ratio. The 
Department has the opportunity to gain water 
credits if the EWA management agencies decide 
that the E/I ratio can be relaxed, thus allowing the 
SWP and CVP to pump any extra water that the 
fisheries do not need. In 2003, relaxation of the E/
I ratio resulted in a total of 65,780 acre-feet of 
water being credited to EWA. (SWPAO #03730)

EWA Share of State Gain. The Department has 
the opportunity to pump half the CVPIA (b)(2) 
releases that reach the Delta on behalf of EWA. A 
total of 19,208 acre-feet of water was pumped at 
Banks Pumping Plant in 2003, and credited to 
EWA. (SWPAO #03740).

For additional information on EWA, see 
Chapter 7, Water Supply Development and
Reliability.

Miscellaneous Agreements with 
Other Agencies

In addition to negotiating agreements with SWP 
contractors to provide for specified water deliver-
ies, the Department also entered into several 
agreements with other agencies for water convey-
ance, or exchange, between January 1, 2003, and 
December 31, 2003.

Water Conveyance Agreements-CVP 
Water

The Department regularly enters into agreements 
to convey CVP water such as agreements with 
contractors receiving water from the Bureau 
through the Cross Valley Canal, a water convey-
ance facility that connects with the Aqueduct near 
Tupman in Kern County. Other agencies or corpo-
rations receive CVP water through agreements 
between the Department and the Bureau, includ-
ing the U.S. Department of Veterans Affairs, 
USFWS, and Musco Family Olive Company. 
Occasionally, the Department also enters into 
agreements with the Bureau to convey CVP or 
SWP water from the Delta to O’Neill Forebay 
through CVP or SWP facilities. Some of these 
agreements allow the Bureau to make up for cur-
tailed water exports from Tracy Pumping Plant 
associated with improving conditions for fish in 
the Delta. Other agreements allow replacing water 
exports foregone during maintenance and repair 
of Tracy and Banks Pumping Plants and CVP and 
SWP conveyance facilities between the Delta and 
O’Neill Forebay.

Byron-Bethany Irrigation District. An agree-
ment executed May 28, 2003, between the Depart-
ment and Byron-Bethany Irrigation District, 
approved the annual diversion of up to 50,000 
acre-feet of Byron-Bethany’s water from the Delta 
for agricultural, municipal and industrial uses. 
Historically, Byron-Bethany diverted water from 
the Delta under a pre-1914 water right and the 
diversions were primarily for agricultural pur-
poses during the irrigation season. Land use 
within the District is changing from strictly agri-
cultural uses to a mixture of agriculture, urban, 
and industrial which resulted in a change in the 
pattern of demand within the District from sea-
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sonal to year-round use. This agreement 
describes the nature and extent of the District’s 
diversion rights between the District and the 
Department, and is effective until December 31, 
2035. No water was delivered in 2003. (SWPAO 
#02027)

Cross Valley Canal. Eight CVP water contrac-
tors use CVC to obtain water from the Califor-
nia Aqueduct either by exchange with other 
agencies or by direct delivery. The eight water 
contractors are: County of Fresno, County of 
Tulare, Hills Valley Irrigation District, Kern-
Tulare Water District, Lower Tule River Irriga-
tion District, Pixley Irrigation District, Rag 
Gulch Water District, and Tri-Valley Water Dis-
trict. These agencies have had water conveyance 
service by the Department since 1976 through

• long-term 3-party contracts with the Depart-
ment and the Bureau, executed in 1976, and 
amendments extending the contracts 
through February 29, 1996; and

• interim renewal contracts: (1) March 1, 1996, 
through February 28, 1998; (2) March 1, 
1998, through February 28, 2000; (3) 
March 1, 2000, through November 30, 2000; 
(4) December 1, 2000, through February 28, 
2001; (5) March 1, 2001, through 
February 28, 2002; (6) March 1, 2002 through 
February 28, 2003; and (7) April 24, 2003 
through February 29, 2004.

Between January 1, 2003, and December 31, 
2003, the Department delivered CVP water to 
the CVC contractors as follows:

In May 2003, the following six CVC contractors 
received part of their 2003-04 approved CVP 
water: Kern-Tulare Water District (1,076 acre-
feet), Rag Gulch Water District (357 acre-feet), 
Tri-Valley Water District (82 acre-feet), Hills 
Valley Irrigation District (242 acre-feet), Fresno 
County Public Works (216 acre-feet), and 
County of Tulare (383 acre-feet). The water 
delivered to the CVC contractors totaled 
2,356 acre-feet. (SWPAO #s 03300, 03301, 03304, 
03305, 03306, and 03307)

Department of Parks and Recreation. Water 
is provided for recreation facilities at several 
SWP lakes and reservoirs under an agreement 
between the Department and the Department of 
Parks and Recreation, dated October 28, 1971. 
The agreement implements the provisions of the 
Davis-Dolwig Act, and specifies maximum 
quantities of water that can be allocated to each 
lake per year. The lakes included in the agree-
ment are Del Valle Reservoir, Lake Perris, 
Castaic Lake and Lagoon, Bethany Reservoir, 
and the San Luis Division facilities. Allocations 
to each lake are based on the percentages of 
Table A water allocated to SWP contractors in a 
given year.

Madera Irrigation District.  On July 22, 2003, 
Madera Irrigation District requested that the 
Department convey 1,237 acre-feet of CVP 
water from the San Joaquin River Exchange 
Contractor Authority to Madera through SWP 
facilities. Under an agreement executed on 
March 22, 2004, the Department delivered 
1,200 (1,237 minus 3 percent conveyance loss) 
acre-feet of water in October 2003. (SWPAO 
#03318)

Musco Family Olive Company. An agreement 
dated September 22, 2003, and executed 
November 21, 2003, among Musco Family Olive 
Company, Plain View Water District, the 
Department, and the Bureau, provides for the 
conveyance of up to 800 acre-feet of Plain 
View’s CVP water to Reach 2A of the California 
Aqueduct for use by Musco Family Olive Com-
pany. A total of 719 acre-feet—95 acre-feet 
(SWPAO #02320) and 62 acre-feet (SWPAO 
#03311)—was delivered in 2003 under this 
agreement. Construction of a permanent turn-
out is currently being pursued.

U.S. Department of Veterans Affairs.  A let-
ter agreement dated November 6, 2002 and exe-
cuted January 1, 2003, among the U.S. 
Department of Veterans Affairs, the Depart-
ment, and the Bureau, provides for the convey-
ance of up to 450 acre-feet of CVP-approved 
water to Reach 2B of the California Aqueduct to 
the U.S. Department of Veterans Affairs’ San 
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Joaquin Valley National Cemetery. A total of 
5 acre-feet was delivered to the National Ceme-
tery in Reach 2B of the California Aqueduct in 
2003 under this 2002 agreement (SWPAO 
#02321), and a total of 80 acre-feet was delivered 
to the National Cemetery in Reach 2B of the Cal-
ifornia Aqueduct in 2003 under a pending letter 
agreement. (SWPAO #03312)

U.S. Fish and Wildlife Service Cooperative 
Agreement.  The Bureau initiated a cooperative 
agreement with the Department to deliver CVP 
water to the Kern National Wildlife Refuge for 
USFWS. Under the terms of this cooperative 
agreement, dated September 9, 1994, up to 
26,530 acre-feet of CVP water would be 
delivered from Check 21 to the Buena Vista 
Water Storage District Turnout BV-1B, on Reach 
10A of the California Aqueduct, from October 1, 
1993, through April 10, 1995. Since the coopera-
tive agreement was signed, 13 modifications to 
the agreement have been executed. Under Mod-
ification No. 001, dated October 31, 1994, addi-
tional funding was provided. Similar funding 
adjustments through modifications were made 
each year to the agreement. Modification 
No. 013, executed February 3, 2002, extended 
the agreement through April 30, 2002, and 
defined the water delivery rates for 2001 and 
2002. A new 5-year agreement with the Bureau 
for Kern National Wildlife Refuge is currently 
pending. The Department conveyed 14,936 acre-
feet of CVP water to Kern National Wildlife Ref-
uge in 2003. 

Other Turnout Agreements.  In 2003, there 
was one new turnout agreement with a non-
SWP contractor agency.

Plain View Water District. An agreement exe-
cuted October 1, 2003, between the Department 
and Plain View Water District, allowed the con-
struction, operation, and maintenance of a per-
manent Musco Family Olive Turnout at 
Milepost 12.47, Reach 2A of the California 
Aqueduct. Construction is currently unsched-
uled. The agreement contains provisions for 
submitting plans and specifications within 1 
year of executing the agreement.

Water Deliveries

Approved Table A Deliveries

Each year, by October 1, the SWP long-term 
water contractors submit initial requests for 
approved Table A deliveries allocated to con-
tractors for use in the subsequent calendar year. 
Initial approved Table A amounts for the com-
ing year are made by the Department in Decem-
ber and are based on operations studies that 
assume 90 percent exceedence of historic water 
supply (where exceedence refers to the possibil-
ity that water supply in the coming year will be 
exceeded by the historic water supply), current 
reservoir storage, and total requests by the SWP 
water contractors. Forecasts for the year are 
updated as hydrological conditions change. 
Approved Table A amounts are increased or 
decreased depending on both actual and pro-
jected hydrologic conditions.

On October 1, 2002, SWP long-term contractors 
submitted initial requests for 2003. 

The Department approved deliveries of 
825,375 acre-feet on December 3, 2002, resulting 
in initial approved Table A amounts of 20 per-
cent of most SWP contractor requests. The 
Department increased the 2003 approved 
Table A amounts to 1.86 million acre-feet, or 
45 percent on January 16, 2003. As water condi-
tions improved, approved Table A amounts 
were increased to 2.06 million acre-feet (50 per-
cent) on March 28; 2.89 million acre-feet (70 per-
cent) on April 24; and finally to 3.71 million 
acre-feet (90 percent) on May 16.

Notices to State Water Project Contractors 
informing them of increases or decreases in 
approved Table A amounts are online at 
www.swpao.water.ca.gov/notices/index.cfm.

SWP Deliveries

The SWP delivers water for a variety of benefi-
cial uses. In addition to delivering approved 
Table A water to long-term water supply con-
tractors, the SWP
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• conveys water to, and stores water for, other 
public agencies through special contracts 
and agreements;

• provides water for wildlife and recreational 
uses; and

• stores, releases, and delivers local runoff 
water from SWP facilities to agencies that 
hold local water rights.

In 2003, 4,223,255 acre-feet of water were con-
veyed to 27 long-term contractors and 26 other 
agencies. That amount includes

• 2,901,041 acre-feet of approved Table A 
water;

• 59,653 acre-feet of Article 21 water and 
175 acre-feet of unscheduled water;

• 2,846 acre-feet of SWP water for recreation, 
fish and wildlife; and

• 1,037,324 acre-feet of water delivered to sat-
isfy water rights settlement agreements and 
agreements with SWP contractors for local 
water supplies.

Figure 9-1, located before the tables at the end of 
the chapter, shows amounts of water delivered 
to various locations during 2003.

Specific information about water deliveries 
made to long-term contractors and other agen-
cies during 2003 and historical deliveries from 
1962 through 2003 are presented in the follow-
ing three sections, each with a corresponding 
table, located at the end of the chapter:

• Water Delivered to Long-term Water Sup-
ply Contractors in 2003, by Service Area 
(Table 9-4);

• Water Delivered in 2003, by Month 
(Table 9-5); and

• Total Amounts of Annual Table A Water 
and Water Conveyed, by Type, 1962-03 
(Table 9-6).

Water Deliveries and Credits to Long-
Term SWP Contractors

Table 9-4 shows amounts of water delivered in 
2003. The following information is arranged by 
column number.

2003 Approved Table A Water Delivered. 
Columns 1 through 6 show a detailed break-
down of approved Table A water delivered to 
long-term water supply contractors in 2003.

Turnback Pool Water. Column 5 shows 
29,770 acre-feet of turnback pool water was     
delivered to long-term water supply contractors 
in 2003.

2002 Carryover Approved Table A Water 
Delivered During 2003.  For several years, the 
Department has offered contractors the oppor-
tunity to carry over a portion of their approved 
Table A water for delivery in the current year to 
be delivered during the next year. 

The carryover program was designed to encour-
age the most effective and beneficial use of 
water and to avoid obligating the contractors to 
use or lose the water by December 31 of each 
year. The SWP contractors’ long-term contracts 
and amendments state the criteria for carrying 
over approved Table A water from one year to 
the next. Column 7 shows 219,915 acre-feet of 
water was carried over from 2002 for delivery in 
2003.

Total Table A Water Delivered. Column 8 
shows all approved Table A water delivered in 
2003—a total of 2,898,144 acre-feet. 

2003 Water Bank Recoveries.  Column 9 
shows 72,812 acre-feet of water bank recoveries 
in 2003.

2003 Article 21 Water.  Column 10 shows 
59,828 acre-feet of 2003 Article 21 water deliv-
ered to long-term water supply contractors in 
2003 (includes 59,653 acre-feet of Article 21 
water and 175 acre-feet of unscheduled water). 
Long-term water supply contractors who have 
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not signed the Monterey Amendment receive 
unscheduled water.

Dry Year Water Purchase Program. Column 
11 shows 7,388 acre-feet of Dry Year Water Pur-
chase Program water delivered in 2003. 

2003 Article 54 Flexible Storage Withdrawal 
Recoveries.  Column 12 shows 95,797 acre-feet 
of Article 54, Flexible Storage Withdrawal in 
2003. 

Total SWP Water Delivered. Column 13 
shows 3,134,769 acre-feet of total SWP water 
delivered in 2003. This includes total approved 
Table A water, water bank recoveries, Dry Year 
Water Purchase Program, Flexible Storage 
Withdrawal, and Article 21 and unscheduled 
water. 

Non-SWP Water Deliveries. Column 14 
includes deliveries of nonproject water to 
long-term water contractors. Nonproject water 
is generally local and permit water that a SWP 
contractor has a water right to, or water pur-
chased from, exchanged with, or transferred 
from non-SWP agencies. In 2003, nonproject 
water deliveries totaled 51,769 acre-feet.

Total Deliveries. Column 15 shows total 
amounts of water delivered to long-term 
contractors. In 2003, the SWP delivered 
3,186,528 acre-feet to 27 long-term contractors. 
This amount included 2,901,041 acre-feet of 
approved Table A water, 59,828 acre-feet of 
Article 21 and unscheduled water, and 51,139 
acre-feet of nonproject water.

Water Delivered in 2003 by Month

During 2003, the SWP provided water service to 
53 agencies, including 27 long-term water con-
tractors. Those agencies and the amounts of 
water delivered to them by month are listed in 
Table 9-5, and are summarized below as SWP 
water and nonproject water.

SWP Water. SWP water as defined in the long-
term water supply contracts, includes Article 21 
water; carryover approved Table A water; cur-
rent year approved Table A amounts; flexible 

storage water; transfer and exchange of 
approved Table A water; and turnback pools A 
and B.

Related water includes operational flood release 
and recreation and fish and wildlife. There was 
no operational flood water released in 2003. 

Article 21 Water.  The Article 21 water pro-
gram allows a contractor to take delivery of 
water over the approved and scheduled Table A 
amounts for the current year. In 2003, 
16 contractors participated in the program. A 
total of 59,828 acre-feet of Article 21 water was 
delivered to Napa, Solano, Santa Clara, County 
of Kings, Dudley Ridge, Castaic Lake, Metropol-
itan, Kern, Oak Flat, Tulare, San Luis Obispo, 
Santa Barbara, Coachella, Desert, San Bernar-
dino, and San Gabriel. Empire took delivery of 
175 acre-feet of unscheduled water. 

2002 Carryover Approved Table A Water.  In 
2003, 174,315 acre-feet of 2002 approved Table A 
water were delivered that had been stored in 
SWP storage facilities in 2002. 

Approved Table A Water.  A total of 
2,735,926 acre-feet of 2003 approved Table A 
water was delivered to 27 long-term contrac-
tors. Also, 174,315 acre-feet of carryover water, 
and 95,797 acre-feet of flexible storage with-
drawal water were delivered in 2003.

Exchanges and Transfers of Approved Table 
A Water. During 2003, a total of 66,677 acre-
feet of approved Table A water was exchanged 
or transferred to SWP long-term contractors and 
non-SWP water agencies as follows:

• Kern transferred 8,000 acre-feet to Dudley 
Ridge;

• Tulare transferred 4,900 acre-feet of water to 
Westlands and exchanged 14,103 acre-feet 
with Westlands;

• Metropolitan exchanged 24,874 acre-feet 
with Mojave;

• Dudley Ridge exchanged 8,700 acre-feet 
with San Gabriel and transferred 1,100 acre-
feet to Tulare; and
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• San Bernardino transferred 5,000 acre-feet to 
Metropolitan.

Turnback Pool Water. A total of 29,770 acre-
feet of turnback pool water was delivered to 
long-term water supply contractors.

Water for Recreation and Fish and Wildlife. 
A total of 2,846 acre-feet of SWP water was con-
veyed for recreational use and enhancement of 
fish and wildlife. 

Recreational Use. The SWP delivered 563 acre-
feet of water for facilities at Lake Oroville, Lake 
del Valle, O’Neill Forebay, Silverwood Lake, 
and Lake Perris. In addition, 1,776 acre-feet 
were delivered to Castaic Lake and Castaic 
Lagoon, an impoundment downstream from 
Castaic Lake devoted entirely to recreation.

Wildlife Management. The SWP delivered 
507 acre-feet of water to use in managing wild-
life in the Pilibos Wildlife Area, located on 
about 770 acres of land near O’Neill Forebay, 
40 miles south of Los Banos.

Water for North Bay Aqueduct Flow Test.  A 
total of 27 acre-feet was conveyed through the 
North Bay Aqueduct to test the flow capacity 
downstream of Barker Slough Pumping Plant, 
following a clean out of a portion of the pipe-
line.

Non-SWP Water 

In 2003, the Department used SWP facilities to 
convey non-SWP water for various agencies 
according to the terms of water rights and water 
transfer and exchange agreements. Detailed 
information concerning those conveyances is 
found under the Miscellaneous Agreements with 
Other Agencies section in this chapter.

Floodwater. Occasionally, during wet years, 
the Department accepts floodwater from the 
Kern River into the California Aqueduct 
through the Kern River-California Aqueduct 
Intertie under an agreement entitled Agreement 
among the State of California, Kern County Water 
Agency, and the Kern River Interests for Diversions 
of Floodwaters through the Kern River-California 

Aqueduct Intertie, dated November 18, 1975. In 
2003, the Department did not accept any flood-
water into the California Aqueduct.

Water Rights Water. Water in this category is 
transported through SWP facilities to long-term 
SWP contractors and other agencies according 
to terms of various local water rights agree-
ments. Some water simply passes through SWP 
transportation facilities; a portion is stored in 
SWP reservoirs for release at a later time. In 
2003, 1,037,324 acre-feet of water in this cate-
gory were delivered to the Feather River, South 
Bay, North Bay, and Southern California. 

Feather River Area. Ten nonproject agencies in 
the Feather River area received 1,008,093 acre-
feet. Those agencies are

• Last Chance Creek Water District, 
6,598 acre-feet 

• Thermalito Irrigation District, 2,398 acre-feet
• South Feather Water and Power Agency, 

formerly Oroville-Wyandotte Irrigation Dis-
trict, 4,879 acre-feet

• Western Canal Water District, 282,251 acre-
feet

• Joint Water Districts Board, 682,403 acre-feet
• Oswald Water District, 445 acre-feet
• Tudor Mutual Water Company, 3,220 acre-

feet
• Garden Highway Mutual Water Company, 

16,303 acre-feet
• Plumas Mutual Water Company, 8,498 acre-

feet
• Dana Brothers, 1,098 acre-feet

North Bay Area. In the North Bay Area, 
4,600 acre-feet of Solano permit and settlement 
water were delivered.

South Bay Area. In the South Bay area, a total of 
17,290 acre-feet of local water was delivered to 
Alameda-Zone 7 (9,378 acre-feet) and Alameda 
County (7,912 acre-feet). These two South Bay 
Aqueduct contractors hold water rights to run-
off from Lake Del Valle watershed.
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Southern California. In Southern California, 
573 acre-feet of local runoff from the Houston 
Creek watershed were stored and delivered to 
Crestline under water rights held by the 
Department on Houston Creek. The authorized 
place of use is limited to Crestline.

The Department also released 6,768 acre-feet of 
local water from Piru Creek to United Water 
Conservation District, a member unit of 
Ventura.

Annual Table A Water and Water 
Delivered Since 1962

Information about annual Table A water and 
water conveyed for the past 40 years is 
contained in Table 9-6. The following discussion 
of conveyed Table A water is arranged accord-
ing to column numbers.

Annual Table A.  Columns 1 through 7 of 
Table 9-6 show the amount of long-term con-
tractor’s annual Table A water by area for years 
1962 through 2003 as specified in the Table A 
schedules of the long-term water supply 
contracts.

In some instances Table A schedules—projec-
tions of each contractor’s need for water to 
2035—have been amended to meet the needs of 
individual contractors. The amounts of annual 
Table A water each contractor may request for 
years 1962 through 2035 can be found in Table 
B-4 in Appendix B.

Water Delivered. Columns 8 through 16 show 
water delivered or conveyed, including initial 
fill water and operational losses and storage 
changes.

Approved Table A Water. Column 8 shows 
amounts of approved Table A water delivered 
each year from 1962 through 2003.

Article 21 and Unscheduled Water. Article 21 
and unscheduled water is water in excess of that 
required to meet all demands for the year’s 
approved Table A water and water to be stored 
in SWP reservoirs.

Column 9 shows amounts of Article 21 water, as 
defined under SWP Deliveries, and unscheduled 
water delivered from 1962 through 2003. 

Other Water. Column 10 includes amounts of 
water classified as other water delivered in 
2003, including nonproject water conveyed 
through SWP facilities and regulated delivery of 
local supply.

In 2003, a total of 251,447 acre-feet of other 
water was delivered.

Feather River Diversions. Column 11 includes 
amounts of water from the Feather River deliv-
ered according to agreements for water rights 
water. In 2003, a total of 1,008,093 acre-feet in 
this category was delivered to agencies in the 
Feather River area.

Recreation Water. Column 12 shows water 
conveyed for recreational use or to provide 
water to improve water quality for fish and 
wildlife. In 2003, a total of 2,846 acre-feet of SWP 
water was conveyed for this purpose.

Initial Fill Water. The quantities listed in Col-
umn 14 represent the amounts used to initially 
fill the aqueducts and reservoirs south of the 
Delta to maximum operating capacities. Initial 
filling began in 1962 with the filling of the South 
Bay Aqueduct and was completed in 1979 when 
Lake Perris reached its maximum operating 
capacity of 127,000 acre-feet. In 1996 and 1997, 
the Coastal Aqueduct was initially filled.

Operational Losses. Column 15 includes the 
total amounts of water lost through evaporation 
and seepage, net storage changes in reservoirs 
south of the Delta, and amounts of inflow from 
local drainage areas, including inflows into San 
Luis Canal and from the Kern River Intertie. 

Negative values are indicated for years when 
withdrawals and evaporation from reservoirs 
south of the Delta exceed the amounts of water 
added to the reservoirs.
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Figure 9-1. Water Delivered in 2003 and Delivery Locations of Long-Term Water Supply Con-
tractors and Feather River Area Districts with Water Right Agreements with the Department
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Table 9-4. Water Delivered to Long-Term Contractors through 2003, by Service Area (Acre-Feet)

Approved Table A Water Deliveries

Water Contractor or Agency

 2003 
Table A 
without 

Transfers, 
Exchanges, 
and Storage             

(1)

2003
 Table A
 Supplied
 (Not a 

Delivery)
(2)

 2003 
Table A 

Delivered 
through 

Transfers 
and 

Exchanges 
(3)

 2003 
Table A 

Delivered 
to Storage

 (4)

Pool 
Water

(5)

Total
2003

 Table A 
Delivered

 (6)

2002 
Carryover 

Table A
 Delivered 

during 
2003
 (7)

Total 
Table A 

Deliveries
(8)

Water 
Bank 

Recoveries
 (9)

 2003
Article 21 

Water
(10)

2003
 Dry Year

Water 
Purchase    

(11)

 2003 
Article 54 
Flexible 

Withdrawal
(12)

 Total 
SWP 

Water 
Delivered

(13)

Non-SWP 
Water 

Deliveries
(14)

Total 
Deliveries

Feather River Area
County of Butte  551 0 0 0 0  551 0  551 0 0 0 0  551 0 551
Plumas County Flood Control and 

Water Conservation District  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
City of Yuba City  1,324 0 0 0 0  1,324 0  1,324 0 0 0 0  1,324 0 1,324

North Bay Area
Napa County Flood Control and Water 

Conservation District  6,026 0 0 0  180  6,206  1,055  7,261 0  376 0 0  7,637 0 7,637
Solano County Water Agency  25,135 0 0 0 0  25,135  1,918  27,053 0  2,280 0 0  29,333  4,600p 33,933

South Bay Area
Alameda County Flood Control and 

Water Conservation District-Zone 7  30,695 0 0             6,500h  656  31,351        13,099h  44,450 0 0 0 0  44,450  10,378q 54,828
Alameda County Water District  14,986 0 0           18,800i  354  31,440  5,150i  36,590 0 0 0 0  36,590  7,912r 44,502
Santa Clara Valley Water District  57,000 0 0           33,000j  841  90,841  14,104  104,945 0  936 0 0  105,881  3,100s 108,981

San Joaquin Valley Area
Castaic Lake Water Agency  3,506 0 0 0 0  3,506 0  3,506 0  495 0 0  4,001 0 4,001
County of Kings  3,600 0 0 0  34  3,634 0  3,634 0  58 0 0  3,692 0 3,692
Dudley Ridge Water District  39,274 0              9,800c                350k  482  49,906           1,452  51,358  350  1,928  1,496 0  55,132 0 55,132
Empire West Side Irrigation District  1,074 0 0 0 0  1,074  187  1,261 0               175m 0 0  1,436 0 1,436
Kern County Water Agency 697,169         155,565a             8,000d 0 8,419 713,588 22,380 735,968 0          27,891n 5,892 0 790,237          18,428t 808,665
Oak Flat Water District  4,059 0 0 0  48  4,107  140  4,247 0  19 0 0  4,266 0 4,266
Tulare Lake Basin Water Storage District  75,373 0            19,003e 0  938  95,314  4,284  99,598 0  6,243 0 0  105,841 0 105,841

Central Coastal Area
San Luis Obispo County Flood Control 

and Water Conservation District  4,417 0 0 0 0  4,417 0  4,417 0  36 0 0  4,453 0 4,453
Santa Barbara County Flood Control and 

Water Conservation District  24,312 0 0 0  43  24,355  2,274  26,629 0  339 0 0  26,968 0 26,968

Southern California 
Antelope Valley-East Kern Water 
Agency  52,730 0 0 0  250  52,980  7,049  60,029 0 0 0 0  60,029 0 60,029
Castaic Lake Water Agency  46,389 0 0 0  90  46,479  4,760  51,239 0  496 0 0  51,735 0 51,735
Coachella Valley Water District  14,045 0 0 0  194  14,239 0  14,239 0  204 0 0  14,443 0 14,443
Crestline-Lake Arrowhead Water 

Agency  1,563 0 0 0 0  1,563 0  1,563 0 0 0 0  1,563  573u 2,136
Desert Water Agency  23,168 0 0 0  321  23,489 0  23,489 0  330 0 0  23,819 0 23,819
Littlerock Creek Irrigation District  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Metropolitan Water District of 

Southern California  1,261,502         107,771b  24,874f  131,705l  16,920  1,435,001       134,845w  1,524,246  51,976  17,622o 95,797  1,689,641 0 1,689,641
Mojave Water Agency  10,907 0 0 0 0  10,907  3,528  14,435 0 0 0 0  14,435 0 14,435
Palmdale Water District  9,701 0 0 0 0  9,701  1,846  11,547 0 0 0 0  11,547 0 11,547
San Bernardino Valley Municipal Water 

District  20,371 0            5,000g 0 0  25,371  1,844  27,215 0  200 0 0  27,415 0 27,415
San Gabriel Valley Municipal Water 

District  13,034 0 0 0 0  13,034 0  13,034 0 200 0 0  13,234 0 13,234
San Gorgonio Pass Water Agency  116 0 0 0 0  116 0  116 0 0 0 0  116 0 116
Ventura County Watershed Protection 

District  5,000 0 0 0 0  5,000 0  5,000 0 0 0 0  5,000  6,768v 11,768
 Total 2,447,027 263,336 66,677  190,355  29,770  2,724,629 219,915 2,898,944 72,812 59,828 7,388 95,797  3,134,769  51,769 3,186,528

aKern supplied 125,000 af to EWA; exchanged 350 af of Dudley Ridge for Kern Water Bank water exchanged 10,000 af
 to Metropolitan for Semitropic Water Bank water; exchanged 6,436 af with Del Puerto Water District; exchanged
 4,284 af with Panoche Water District; exchanged 9,495 af to San Luis Water District. 
bMetropolitan supplied 29,596 af to EWA; used 45,600 af of carryover for flexible storage payback; used 32,575 af 
 for flexible storage payback.
cDudley Ridge exchanged 8,700 af with San Gorgonio; transferred 1,100 af to Tulare.    
dKern transferred 8,000 af to Dudley Ridge.
eTulare exchanged 14,103 af with Westlands; transferred 4,900 af to Westlands.
fMetropolitan exchanged 24,874 af with Mojave.
gSan Bernardino transferred 5,000 af to Metropolitan.
h6,500 af of 2002 carryover water delivered to Semitropic Water Bank (not shown in Column 6).
i 2,700 af of 2002 carryover water delivered to Semitropic Water Bank( not shown in Column 6).
jDelivered to Semitropic Water Bank.

k350 af delivered to Kern Water Bank.
l40,631 af to Arvin-Edison Water Bank, 20,134 af to Kern Delta Water Bank, and 70,940 af to Semitropic Water Bank..
mEmpire’s unscheduled water.
nKern’s Article 21 includes 7,180 af delivered to EWA.
oMetropolitan’s Article 21 was used for flexible storage payback
pSanta Clara’s permit and settlement water.
qAlameda Zone-7’s 9,378 af of local water and 1,000 af of Byron-Bethany water.     
rAlameda County’s 7,912 af of local water.                                               
s6,000 af of transferred water from Del Puerto WD, transferred 4,000 af from Panoche WD, and transferred 8,418 af from San Luis Water District.
tTransferred water from Browns Valley Irrigation District.       
uCrestline’s local water.                                                                                                                        
vVentura’s local water.
wMetropolitan used 45,600 af of carryover for flexible storage payback (not a delivery and not shown in Column 8).
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Table A 

Feather River Area
City of Yuba City

Approved Table A water 0 0 0 0 0 0 741 583 0 0 0 0 1,324 9,600
Pool A water salea 2,320 0 0 0 0 0 0 0 0 0 0 0 2,320

Agency total 0 0 0 0 0 0 741 583 0 0 0 0 1,324
County of Butte

Approved Table A water 34 18 107 62 3 95 54 24 71 5 1 77 551 3,500
Pool A water salea 375 0 0 0 0 0 0 0 0 0 0 0 375
Pool B water salea 175 0 0 0 0 0 0 0 0 0 0 0 175

Agency total 34 18 107 62 3 95 54 24 71 5 1 77 551
Plumas County Flood Control and Water Conservation District 

Approved Table A water 0 0 0 0 0 0 0 0 0 0 0 0 0 1,690
Recreation/Fish and Wildlife

Recreation/fish and wildlife water 0 0 0 0 0 1 1 0 1 0 0 0 3
Last Chance Creek Water District

Regulated delivery of local supply 0 0 0 0 1,127 2,493 1,210 990 611 167 0 0 6,598
Thermalito Irrigation District

Regulated delivery of local supply 31 50 123 112 193 367 402 336 301 269 112 102 2,398
South Feather Water and Power Agency

Regulated delivery of local supply 0 0 0 0 200 893 922 922 893 678 199 172 4,879
Western Canal Water District

Regulated delivery of local supply 3,130 0 0 1,110 30,937 49,316 58,530 47,044 15,467 27,994 33,700 15,023 282,251
Joint Water Districts Board

Regulated delivery of local supply 31,850 0 0 2,027 62,250 110,610 123,760 106,821 66,885 46,240 71,130 60,830 682,403
Oswald Water District

Regulated delivery of local supply 0 0 0 0 13 130 156 93 53 0 0 0 445
Tudor Mutual Water Company

Regulated delivery of local supply 0 0 0 0 97 961 1,025 426 553 158 0 0 3,220
Garden Highway Mutual Water Company

Regulated delivery of local supply 0 0 0 696 2,205 3,050 3,906 2,801 1,567 2,017 61 0 16,303
Plumas Mutual Water Company

Regulated delivery of local supply 0 0 0 0 645 2,123 2,432 929 1,748 621 0 0 8,498
Dana Brothers

Regulated delivery of local supply 0 0 0 32 189 439 285 51 25 77 0 0 1,098

SWP 34 18 107 62 3 96 796 607 72 5 1 77 1,878
Non-SWP 35,011 50 123 3,977 97,856 170,382 192,628 160,413 88,103 78,221 105,202 76,127 1,008,093
Feather River Area Total 35,045 68 230 4,039 97,859 170,478 193,424 161,020 88,175 78,226 105,203 76,204 1,009,971 14,790

North Bay Area
Napa County Flood Control and Water Conservation District 

Approved Table A water 0 42 554 690 286 578 731 681 673 473 438 880 6,026 21,475
Article 21 water 0 0 376 0 0 0 0 0 0 0 0 0 376
2002 summer allocation carryover 335 720 0 0 0 0 0 0 0 0 0 0 1,055
Pool A water 0 0 0 0 0 160 0 0 0 0 0 0 160
Pool B water 0 0 0 0 0 20 0 0 0 0 0 0 20
Flow capacity testa 9 0 0 0 0 0 0 0 0 0 0 0 9

Agency Total 335 762 930 690 286 758 731 681 673 473 438 880 7,637
Solano County Water Agency

Approved Table A water 0 0 100 925 2,365 3,464 5,320 4,126 3,531 1,660 1,546 2,098 25,135 46,756
Article 21 water 0 0 0 0 1,210 1,070 0 0 0 0 0 0 2,280
2002 summer allocation carryover 279 782 857 0 0 0 0 0 0 0 0 0 1,918
Solano settlement water 0 0 0 0 0 0 0 0 0 860 0 0 860
Vallejo permit water 0 0 0 0 0 0 0 0 26 1,338 941 1,435 3,740
Flow capacity testa 18 0 0 0 0 0 0 0 0 0 0 0 18

Agency Total 279 782 957 925 3,575 4,534 5,320 4,126 3,557 3,858 2,487 3,533 33,933
Delivery of Dry Year Purchase Water to Non-SWP Agencies       

Dry year purchase water to Ronald Conn 0 0 0 0 0 0 0 0 0 0 63 0 63
Dry year purchase water to the Phelps Brothers 0 0 0 0 0 0 0 0 0 0 202 0 202

SWP 614 1,544 1,887 1,615 3,861 5,292 6,051 4,807 4,204 2,133 1,984 2,978 36,970
Non-SWP 0 0 0 0 0 0 0 0 26 2,198 941 1,435 4,600
North Bay Area Total 614 1,544 1,887 1,615 3,861 5,292 6,051 4,807 4,230 4,331 2,925 4,413 41,570 68,231

South Bay Area
Alameda County Flood Control and Water Conservation District, Zone 7

Approved Table A water 0 0 286 1,136 231 3,778 6,369 5,820 4,629 5,041 1,945 1,460 30,695 78,400
Article 56 extended carryover stored in Semitropica 3,800 2,700 0 0 0 0 0 0 0 0 0 0 6,500
Article 56(c) extended carryover 1,513 2,304 2,782 0 0 0 0 0 0 0 0 0 6,599
Local water 283 338 292 2,255 3,904 1,185 65 39 637 34 20 326 9,378

aExcluded water from Agency Total
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Pool A water 0 0 0 0 0 583 0 0 0 0 0 0 583
Pool B water 0 0 0 0 0 73 0 0 0 0 0 0 73
Transfer water from Byron-Bethany 0 0 0 0 0 0 0 0 500 500 0 0 1,000

Agency Total 1,796 2,642 3,360 3,391 4,135 5,619 6,434 5,859 5,766 5,575 1,965 1,786 48,328
Alameda County Water District

Approved Table A water 0 0 0 0 0 566 3,116 2,733 3,471 3,608 722 770 14,986 42,000
Approved Table A water stored in Semitropica 0 0 0 0 10,000 6,100 0 0 0 0 0 0 16,100
Article 56 extended carryover water stored in Semitropica 2,000 700 0 0 0 0 0 0 0 0 0 0 2,700
Article 56C extended carryover 918 1,169 363 0 0 0 0 0 0 0 0 0 2,450
Local water 203 0 1,207 1,491 1,841 2,053 65 599 84 34 19 316 7,912
Pool A water 0 0 0 0 0 314 0 0 0 0 0 0 314
Pool B water 0 0 0 0 0 40 0 0 0 0 0 0 40

Agency Total 1,121 1,169 1,570 1,491 1,841 2,973 3,181 3,332 3,555 3,642 741 1,086 25,702
Santa Clara Valley Water District

Advanced approved Table A water 0 0 0 0 0 0 0 0 0 0 0 620 620 100,000
Approved Table A water 0 0 3,675 4,842 6,131 6,923 7,295 6,250 9,656 4,187 3,407 4,014 56,380
Approved Table A water stored in Semitropica 0 0 0 0 0 20,000 0 0 9,500 3,500 0 0 33,000
Article 21 water 0 0 714 222 0 0 0 0 0 0 0 0 936
Article 56C extended carryover 24 6,871 2,209 0 0 0 0 0 0 0 0 0 9,104
2002 Summer Allocation Carryover 5,000 0 0 0 0 0 0 0 0 0 0 0 5,000
Pool A water 0 0 0 0 0 747 0 0 0 0 0 0 747
Pool B water 0 0 0 0 0 94 0 0 0 0 0 0 94
Transfer water from Browns Valley Irrigation District 0 0 0 0 0 0 0 0 0 3,100 0 0 3,100

Agency Total 5,024 6,871 6,598 5,064 6,131 7,764 7,295 6,250 9,656 7,287 3,407 4,634 75,981
Recreation/Fish and Wildlife 

Recreation/fish and wildlife water, Lake Del Valle 2 2 4 4 11 19 26 21 20 15 5 2 131

SWP 7,457 10,346 10,033 6,204 6,373 13,137 16,806 14,824 17,776 12,851 6,079 6,866 128,752
Non-SWP 486 338 1,499 3,746 5,745 3,238 130 638 1,221 3,668 39 642 21,390
South Bay Area Total 7,943 10,684 11,532 9,950 12,118 16,375 16,936 15,462 18,997 16,519 6,118 7,508 150,142 220,400

San Joaquin Valley Area
Castaic Lake Water Agency 0 105 2,197 538 0 0 0 0 0 0 0 666 3,506 12,700

Approved Table A water 0 0 396 99 0 0 0 0 0 0 0 0 495
Article 21 water 0 105 2,593 637 0 0 0 0 0 0 0 666 4,001

Agency total
County of Kings

Approved Table A water 0 0 0 0 0 500 500 500 500 500 550 550 3,600 4,000
Article 21 water 0 0 50 8 0 0 0 0 0 0 0 0 58
Pool A water 0 0 0 0 0 0 0 30 0 0 0 0 30
Pool B water 0 0 0 0 0 0 0 4 0 0 0 0 4

Agency Total 0 0 50 8 0 500 500 534 500 500 550 550 3,692
Dudley Ridge Water District

Approved Table A water 0 2,312 2,540 2,288 5,189 8,296 9,745 8,267 61 399 0 177 39,274 57,343
Approved Table A water in Kern Water Banka 0 0 0 0 0 0 0 0 0 0 0 350 350
Article 21 water 0 0 1,801 127 0 0 0 0 0 0 0 0 1,928
Bank water recovery, Kern Water Bank 0 0 350 0 0 0 0 0 0 0 0 0 350
2002 Summer Allocation Carryover 1,359 93 0 0 0 0 0 0 0 0 0 0 1,452
Dry Year Water Purchase Program 0 0 0 0 0 0 0 0 0 1,249 247 0 1,496
Exchange approved Table A water to San Gabriela 0 0 0 0 0 0 0 754 2,555 2,889 2,502 0 8,700
Pool A water 0 0 0 428 0 0 0 0 0 0 0 0 428
Pool B water 0 0 0 54 0 0 0 0 0 0 0 0 54
Transfer of approved water to Tularea 0 0 0 0 0 0 0 0 0 1,100 0 0 1,100
Transfer of approved from Kern 0 0 0 0 0 0 0 0 5,300 2,700 0 0 8,000

Agency Total 1,359 2,405 4,691 2,897 5,189 8,296 9,745 8,267 5,361 4,348 247 177 52,982
Empire West Side Irrigation District

Approved Table A water 11 395 90 0 200 105 0 0 0 0 0 273 1,074 3,000
Carryover wet 187 0 0 0 0 0 0 0 0 0 0 0 187
Unscheduled water 0 0 171 4 0 0 0 0 0 0 0 0 175

Agency Total 198 395 261 4 200 105 0 0 0 0 0 273 1,436
Kern County Water Agency

Approved Table A water 1,630 3,446 20,468 12,373 50,130 114,180 190,415 107,059 55,209 49,607 47,967 45,768 696,252 1,000,949
Approved Table A water to EWAa 0 0 0 0 0 36,000 36,000 36,000 17,000 0 0 0 125,000
Approved Table A water to Western Hills 0 0 28 110 114 155 181 104 107 81 29 8 917
Article 21 water 0 0 18,478 2,233 0 0 0 0 0 0 0 0 20,711
Article 21 water to EWA 0 0 7,180 0 0 0 0 0 0 0 0 0 7,180
Article 56C extended carryover 7,031 15,177 172 0 0 0 0 0 0 0 0 0 22,380
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Dry Year Water Purchase Program 0 0 0 0 0 0 0 0 0 0 5,892 0 5,892
Exchange approved Table A water for water bank watera 0 0 350 0 0 0 0 0 0 0 0 0 350
Exchange approved Table A water for water bank watera 0 0 0 8,867 1,133 0 0 0 0 0 0 0 10,000
Exchange approved Table A water to Del Puertoa 0 0 0 0 0 0 0 0 436 0 0 0 436
Exchange approved Table A water to Panochea 0 0 0 0 0 0 0 0 284 0 0 0 284
Exchange approved Table A water to San Luisa 0 0 0 0 0 0 0 0 1,067 0 0 0 1,067
Exchange approved Table A water to Del Puertoa 0 0 0 0 0 0 0 0 6,000 0 0 0 6,000
Exchange approved Table A water to Panochea 0 0 0 0 0 0 0 0 1,129 750 1,168 953 4,000
Exchange approved Table A water to San Luisa 0 0 0 0 0 0 0 0 2,922 4,533 973 0 8,428
Exchange water from Del Puerto 0 4,942 979 79 0 0 0 0 0 0 0 0 6,000
Exchange water from Panoche 0 3,070 858 72 0 0 0 0 0 0 0 0 4,000
Exchange water from San Luis 0 5,000 3,428 0 0 0 0 0 0 0 0 0 8,428
Pool A water 0 0 0 0 0 0 7,476 0 0 0 0 0 7,476
Pool B water 0 0 0 0 0 0 943 0 0 0 0 0 943
Turn-in water recovered by Kern 0 0 678 19,808 0 0 0 0 0 0 0 0 20,486
Transfer of approved Table A water to Dudley Ridgea 0 0 0 0 0 0 0 0 5,300 2,700 0 0 8,000

Deliveries to water banks in Kern            
Approved Table A water from Alameda County stored in Semitropic 3,800 2,700 0 0 0 0 0 0 0 0 0 0 6,500
Article 56 extended carryover from Alameda-Zone 7 stored in Semi-
tropic 0 0 0 0 10,000 6,100 0 0 0 0 0 0 16,100
Article 56 extended carryover from Alameda County stored in Semi-
tropic 2,000 700 0 0 0 0 0 0 0 0 0 0 2,700
Approved Table A water from Santa Clara stored in Semitropic 0 0 0 0 0 20,000 0 0 9,500 3,500 0 0 33,000
Approved Table A water from Dudley Ridge stored in Kern Water Bank 0 0 0 0 0 0 0 0 0 0 0 350 350
Approved Table A water from Metropolitan stored in Semitropic 0 0 0 0 0 16,000 14,940 40,000 0 0 0 0 70,940
Approved Table A water from Metropolitan stored in Arvin-Edison 0 0 0 0 5,477 13,990 11,799 1,900 1,400 1,520 675 3,870 40,631
Approved Table A water from Metropolitan stored in Kern Delta 0 0 0 0 0 837 1,491 17,806 0 0 0 0 20,134
Subtotal (Water Bank Deliveries) 5,800 3,400 0 0 15,477 56,927 28,230 59,706 10,900 5,020 675 4,220 190,355

Agency Totala 14,461 35,035 45,089 34,675 65,721 171,262 227,245 166,869 66,216 54,708 52,563 49,996 983,840
Oak Flat Water District

Approved Table A water 0 0 0 194 635 704 926 776 416 400 7 1 4,059 5,700
Article 21 water 0 0 7 12 0 0 0 0 0 0 0 0 19
Carryover 12(e) 0 18 122 0 0 0 0 0 0 0 0 0 140
Pool A water 0 0 0 0 0 43 0 0 0 0 0 0 43
Pool B water 0 0 0 0 0 5 0 0 0 0 0 0 5

Agency Total 0 18 129 206 635 752 926 776 416 400 7 1 4,266
Tulare Lake Basin Water Storage District

Approved Table A water 0 1,288 1,241 2,883 1,077 14,373 12,363 20,616 1,428 3,441 12,275 4,388 75,373 111,127
Article 21 water 0 0 5,993 250 0 0 0 0 0 0 0 0 6,243
2002 Summer Allocation Carryover 2,413 1,871 0 0 0 0 0 0 0 0 0 0 4,284
Exchange approved Table A water to Westlands 0 0 0 0 11,103 3,000 0 0 0 0 0 0 14,103
Pool A water 0 0 0 0 0 0 818 15 0 0 0 0 833
Pool B water 0 0 0 0 0 0 102 3 0 0 0 0 105
Transfer approved Table A water to Westlands 0 0 0 0 0 3,200 0 0 0 0 0 700 3,900
Transfer approved Table A water to Westlands 0 0 0 0 250 250 250 0 0 0 250 0 1,000
Transfer approved Table A water from Dudley 0 0 0 0 0 0 0 0 0 1,100 0 0 1,100

Agency Total 2,413 3,159 7,234 3,133 1,077 14,373 13,283 20,634 1,428 4,541 12,275 4,388 87,938
Westlands Water District

Exchange approved Table A water from Tulare 0 0 0 0 11,103 3,000 0 0 0 0 0 0 14,103
Transfer approved Table A water from Tulare 0 0 0 0 0 3,200 0 0 0 0 0 700 3,900
Transfer approved Table A water from Tulare 0 0 0 0 250 250 250 0 0 0 250 0 1,000

Agency Total 0 0 0 0 11,353 6,450 250 0 0 0 250 700 19,003
Recreation/Fish and Wildlife

Department of Fish and Game, O’Neill Forebay/Lateral 4 23 14 37 3 55 63 93 30 37 37 62 53 507
Department of Parks and Recreation, O’Neill Forebay/San Luis/Cattle 3 0 2 5 9 10 17 11 9 6 1 1 74

Total 26 14 39 8 64 73 110 41 46 43 63 54 581

SWP 18,457 28,119 62,001 41,447 84,239 201,811 252,059 197,121 73,967 63,291 59,816 56,805 1,139,103
Non-SWP 0 13,012 5,265 151 0 0 0 0 0 1,249 6,139 0 25,816

San Joaquin Valley Area subtotal 18,457 41,131 67,266 41,568 84,239 201,811 252,059 197,121 73,967 64,540 65,955 56,805 1,164,919

Other non-SWP Water Conveyed
Tracy Golf and Country Club 0 0 0 0 0 0 0 0 0 0 0 0 0

CVP Water Conveyed–Annual Contracts
Plain View Water District/ Musco Family Olive Company 44 51 0 0 0 0 0 0 0 0 0 0 95
Plain View Water District/ Musco Family Olive Company 0 0 62 64 63 71 72 72 74 87 56 3 624
U.S. Department of Veteran Affairs, S.J.V. National Cemetery 1 4 0 0 0 0 0 0 0 0 0 0 5
U.S. Department of Veteran Affairs, S.J.V. National Cemetery 0 0 3 4 7 9 14 16 15 7 3 2 80

Subtotal 45 55 65 68 70 80 86 88 89 94 59 5 804
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Cross Valley Canal Contracts
CVP water to Tulare 0 0 0 383 0 0 0 0 0 0 0 0 383
CVP water to Fresno County Public Works 0 0 0 216 0 0 0 0 0 0 0 0 216
CVP water to Hills Valley Irrigation District 0 0 242 0 0 0 0 0 0 0 0 0 242
CVP water to Kern-Tulare 0 0 0 1,076 0 0 0 0 0 0 0 0 1,076
CVP water to Rag Gulch 0 0 0 357 0 0 0 0 0 0 0 0 357
CVP water to Tri-Valley Irrigation District 0 0 0 82 0 0 0 0 0 0 0 0 82

 Agency Total 0 0 242 2,114 0 0 0 0 0 0 0 0 2,356
Bureau of Reclamation

Conveyance of nonproject water to O’Neill Forebay 0 0 0 0 0 0 0 0 6,000 0 0 0 6,000
Kern National Wildlife Refuge 1,136 2,139 1,291 220 236 145 0 1,008 3,497 0 1,255 4,009 14,936
Recreation/fish and wildlife water 18 13 34 5 53 60 88 35 38 37 52 43 476
Transfer of water to Madera Water District 0 0 0 0 0 0 0 0 0 1,200 0 0 1,200

 Agency Total 0 0 0 0 0 0 0 0 6,000 1,200 0 0 7,200

SWP 0 0 0 0 0 0 0 0 0 0 0 0 0
Non-SWP 45 55 307 2,182 70 80 86 88 6,089 1,294 59 5 25,772

San Joaquin Valley Area subtotal 45 55 307 2,182 70 80 86 88 6,089 1,294 59 5 25,772
SWP (Total) 18,457 28,119 62,001 41,417 84,239 201,811 252,059 197,121 73,967 63,291 59,816 56,805 1,139,103
Non-SWP (Total) 45 13,067 5,572 2,333 70 80 86 88 6,089 2,543 6,198 5 51,588
San Joaquin Valley Area Total 18,502 41,186 67,573 43,750 84,309 201,891 252,145 197,209 80,056 65,834 66,014 56,810 1,190,691 1,194,819

Central Coastal Area
San Luis Obispo County Flood Control and Water Conservation District

Approved Table A water 180 352 330 325 398 452 476 493 441 423 266 281 4,417 25,000
Article 21 water 0 0 24 12 0 0 0 0 0 0 0 0 36

Agency Total 180 352 354 337 398 452 476 493 441 423 266 281 4,453
Santa Barbara County Flood Control and Water Conservation District

Approved Table A water 0 665 1,887 2,761 3,322 3,193 3,089 2,942 2,686 1,799 717 1,251 24,312 45,486
Article 21 water 0 0 236 103 0 0 0 0 0 0 0 0 339
Carryover special (2002) 1,414 860 0 0 0 0 0 0 0 0 0 0 2,274
Pool B water 0 0 0 43 0 0 0 0 0 0 0 0 43

Agency Total 1,414 1,525 2,123 2,907 3,322 3,193 3,089 2,942 2,686 1,799 717 1,251 26,968

SWP 1,594 1,877 2,477 3,244 3,720 3,645 3,565 3,435 3,127 2,222 983 1,532 31,421
Non-SWP 0 0 0 0 0 0 0 0 0 0 0 0 0
Central Coastal Area Total 1,594 1,877 2,477 3,244 3,720 3,645 3,565 3,435 3,127 2,222 983 1,532 31,421 70,486

Southern California Area
Antelope Valley-East Kern Water Agency

Approved Table A water 0 0 187 3,253 5,074 6,972 8,946 8,224 6,797 5,846 3,984 3,447 52,730 141,400
2002 Summer Allocation Carryover 2,274 2,143 2,632 0 0 0 0 0 0 0 0 0 7,049
Pool A water 0 0 0 0 0 250 0 0 0 0 0 0 250
Mojave’s Approved Table A water delivered through AVEK 0 0 0 84 0 0 162 202 155 108 81 24 816

Agency Total 2,274 2,143 2,819 3,337 5,074 7,222 9,108 8,426 6,952 5,954 4,065 3,471 60,845
Castaic Lake Water Agency

Approved Table A water 0 0 1,964 3,262 3,481 4,122 5,578 5,659 5,216 4,856 3,088 2,395 39,621 82,500
Approved Table A water to the Department 0 0 0 0 768 2,000 2,737 1,263 0 0 0 0 6,768
Article 21 water 0 0 397 99 0 0 0 0 0 0 0 0 496
2002 Summer Allocation Carryover 2,609 1,931 220 0 0 0 0 0 0 0 0 0 4,760
Pool B water 0 0 0 0 0 90 0 0 0 0 0 0 90

Agency Total 2,609 1,931 2,581 3,361 3,481 4,212 5,578 5,659 5,216 4,856 3,088 2,395 44,967 23,100
Coachella Valley Water District

Approved Table A water 0 0 0 2,310 2,310 2,310 2,310 3,557 1,248 0 0 0 14,045 (1,748)
Article 21 water 0 0 152 52 0 0 0 0 0 0 0 0 204
Pool A water 0 0 0 172 0 0 0 0 0 0 0 0 172
Pool B water 0 0 0 0 0 22 0 0 0 0 0 0 22

Agency Total 0 0 152 2,534 2,310 2,332 2,310 3,557 1,248 0 0 0 14,443
Crestline-Lake Arrowhead Water Agency

Approved Table A water 146 24 0 0 0 166 263 269 250 229 180 36 1,563 5,800
Local water 0 98 122 110 113 28 0 0 0 0 0 102 573

Agency Total 146 122 122 110 113 194 263 269 250 229 180 36 2,136
Desert Water Agency

Approved Table A water 0 0 0 3,810 3,810 3,810 3,810 5,869 2,059 0 0 0 23,168 38,100
Article 21 water 0 0 246 84 0 0 0 0 0 0 0 0 330
Pool A water 0 0 0 285 0 0 0 0 0 0 0 0 285
Pool B water 0 0 0 0 0 36 0 0 0 0 0 0 36

Agency Total 0 0 246 4,179 3,810 3,846 3,810 5,869 2,059 0 0 0 23,819
Littlerock Creek Irrigation District

Approved Table A water 0 0 0 0 0 0 0 0 0 0 0 0 0 2,300
Agency Total 0 0 0 0 0 0 0 0 0 0 0 0 0

Metropolitan Water District of Southern California
Approved Table A water 0 0 77,525 101,953 134,116 121,735 152,455 154,742 145,886 150,859 115,721 106,510 1,261,502 2,011,500

Table 9-5. Water Delivered in 2003, by Month (Acre-feet)                                                                                                                                                                     Sheet 4 of 6

Contracting Agency and Type of Service Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec

2003
Total

Deliveries

2003
Contract
Table A 

aExcluded water from Agency Total



146

Approved Table A water to EWAa 0 0 0 0 29,596 0 0 0 0 0 0 0 29,596
Approved Table A water stored in Semitropica 0 0 0 0 0 16,000 14,940 40,000 0 0 0 0 70,940
Approved Table A water stored in Arvin-Edisona 0 0 0 0 5,477 13,990 11,799 1,900 1,400 1,520 675 3,870 40,631
Approved Table A water stored in Kern Deltaa 0 0 0 0 0 837 1,491 17,806 0 0 0 0 20,134
Article 56(c) extended carryover 0 0 34,270 0 0 0 0 0 0 0 0 0 34,270
Bank water recovery, Arvin-Edison 5,795 1,502 0 0 0 0 0 0 0 0 0 0 7,297
Bank water recovery, Arvin-Edison 0 4,186 897 0 0 0 0 0 0 0 0 0 5,083
Bank water recovery, Semitropic 0 0 0 8,867 1,133 0 0 0 0 0 0 0 10,000
2002 Summer Allocation Carryover 27,803 23,018 4,154 0 0 0 0 0 0 0 0 0 54,975
Exchange approved water in behalf of EWA 12,287 15,309 2,000 0 0 0 0 0 0 0 0 0 29,596
Exchange approved water to Mojavea 0 0 0 0 0 0 0 0 0 0 4,683 20,191 24,874
Flexible storage replacement with Article 21 water (Lake Perris) 0 0 1,139 0 0 0 0 0 0 0 0 0 1,139
Flexible storage replacement with Article 21 water (Castaic Lake) 0 0 12,000 4,483 0 0 0 0 0 0 0 0 16,483
Flexible storage replacement with carryover special water (Lake Perris)a 0 1,100 0 0 0 0 0 0 0 0 0 0 1,100
Flexible storage replacement with carryover special water (Castaic Lake)a 0 6,000 38,500 0 0 0 0 0 0 0 0 0 44,500
Flexible storage replacement with Table A water (Lake Perris)a 0 0 0 15,754 0 0 0 0 0 0 0 0 15,754
Flexible storage replacement with Table A water (Castaic Lake)a 0 0 0 16,821 0 0 0 0 0 0 0 0 16,821
Flexible storage withdrawal (Lake Perris) 9,712 8,281 0 0 0 0 0 0 0 0 0 0 17,993
Flexible storage withdrawal (Castaic Lake) 36,059 41,745 0 0 0 0 0 0 0 0 0 0 77,804
Pool A water 0 0 0 15,024 0 0 0 0 0 0 0 0 15,024
Pool B water 0 0 0 0 0 1,896 0 0 0 0 0 0 1,896
Transfer approved Table A water from Santa Barbara 0 0 0 0 0 0 0 0 0 0 0 5,000 5,000

Agency Total 91,656 94,041 131,985 130,327 135,249 123,631 152,455 154,742 145,886 150,859 115,721 111,510 1,538,062
Mojave Water Agency

Approved Table A water 0 0 395 2,211 1,025 678 1,024 908 1,288 1,871 433 258 10,091 75,800
Mojave’s approved Table A water delivered through AVEK 0 0 0 84 0 0 162 202 155 108 81 24 816
2002 Summer Allocation Carryover 502 671 2,355 0 0 0 0 0 0 0 0 0 3,528
Exchange approved water from Metropolitan 0 0 0 0 0 0 0 0 0 0 4,683 20,191 24,874
Pool A water salea 16,900 0 0 0 0 0 0 0 0 0 0 0 16,900
Pool B water salea 2,500 0 0 0 0 0 0 0 0 0 0 0 2,500

Agency Totala 502 671 2,750 2,211 1,025 678 1,024 908 1,288 1,871 5,116 20,449 38,493
Palmdale Water District

Approved Table A water 0 0 148 688 1,021 1,333 1,810 746 1,170 1,566 1,042 177 9,701 21,300
Article 56(c) extended carryover 0 0 781 0 0 0 0 0 0 0 0 0 781
2002 Summer Allocation Carryover 421 565 79 0 0 0 0 0 0 0 0 0 1,065

Agency Total 421 565 1,008 688 1,021 1,333 1,810 746 1,170 1,566 1,042 177 11,547
San Bernardino Valley Municipal Water District

Approved Table A water 0 0 0 959 865 1,096 1,986 2,384 3,266 3,579 2,541 3,695 20,371 102,600
Article 21 water 0 0 120 80 0 0 0 0 0 0 0 0 200
2002 Summer Allocation Carryover 1,177 597 70 0 0 0 0 0 0 0 0 0 1,844
Table A transfer to Metropolitana 0 0 0 0 0 0 0 0 0 0 0 5,000 5,000
Agency Total 1,177 597 190 1,039 865 1,096 1,986 2,384 3,266 3,579 2,541 3,695 22,415

San Gabriel Valley Municipal Water District
Approved Table A water 0 0 0 746 2,713 2,613 2,686 1,936 0 0 0 2,340 13,034 28,800
Article 21 water 0 0 136 64 0 0 0 0 0 0 0 0 200
Exchange approved water from Dudley 0 0 0 0 0 0 0 754 2,555 2,889 2,502 0 8,700

Agency Total 0 0 136 810 2,713 2,613 2,686 2,690 2,555 2,889 2,502 2,340 21,934
San Gorgonio Pass Water Agency

Approved Table A water 0 0 0 0 0 0 2 14 13 22 26 39 116 4,000
Agency Total 0 0 0 0 0 0 2 14 13 22 26 39 116

Ventura County Watershed Protection District
Approved Table A water 154 154 154 154 484 1,186 572 1,501 177 154 154 156 5,000 20,000
Local water from the Department to United Conservation District 0 0 0 0 768 2,000 2,737 1,263 0 0 0 0 6,768
Pool A water salea 6,750 0 0 0 0 0 0 0 0 0 0 0 6,750
Pool B water salea 750 0 0 0 0 0 0 0 0 0 0 0 750

Agency Total 154 154 154 154 1,252 3,186 3,309 2,764 177 154 154 156 11,768
Recreation/Fish and Wildlife

Castaic Lake 13 0 16 17 30 34 50 46 50 45 23 32 356
Castaic Lake to Lagoon 256 0 0 0 0 0 168 182 292 297 0 225 1,420
Silverwood Lake 2 2 2 2 6 13 18 15 15 14 3 3 95
Lake Perris 0 0 3 3 2 39 49 47 44 30 18 25 260

Agency Total 271 2 21 22 38 86 285 290 401 386 44 285 2,131
Recreation/Fish and Wildlife

USFWS recreation/fish and wildlife water (Pyramid Lake) 1 1 1 1 1 3 2 2 2 2 0 0 16

SWP 99,210 100,128 142,042 148,662 156,838 150,401 184,626 188,318 170,481 172,365 134,479 144,553 1,792,103
Non-SWP 1 99 123 111 882 2,031 2,739 1,265 2 2 0 102 7,357
Southern California Area Total 99,211 100,227 142,165 148,773 157,720 152,432 187,365 189,583 170,483 172,367 134,479 144,655 1,799,460 2,558,200

SWP Water
SWP Approved Table A Water

Agricultural and M&I approved water 2,155 8,801 113,876 148,557 241,225 362,310 453,892 407,954 261,304 245,734 195,795 186,579 2,628,182
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Agricultural and M&I approved water for EWAa 0 0 0 0 29,596 36,000 36,000 36,000 17,000 0 0 0 154,596
Article 21 water 0 0 29,126 3,445 1,210 1,070 0 0 0 0 0 0 34,851
Article 21 water for EWA 0 0 7,180 0 0 0 0 0 0 0 0 0 7,180
Article 56(c) extended carryover 15,286 28,921 40,577 0 0 0 0 0 0 0 0 0 84,784
2002 Summer Allocation Carryover 45,586 33,251 10,367 0 0 0 0 0 0 0 0 0 89,204
Carryover 12(e) carryover 0 18 122 0 0 0 0 0 0 0 0 0 140
Carryover (wet) 187 0 0 0 0 0 0 0 0 0 0 0 187
Exchange approved water 0 0 0 0 11,103 3,000 0 754 2,555 2,889 7,185 20,191 47,677
Exchange approved water for banked watera 0 0 350 8,867 1,133 0 0 0 0 0 0 0 10,350
Exchange approved water for nonproject water supplieda 0 0 0 0 0 0 0 0 11,838 5,283 2,141 953 20,215
Exchange banked water in behalf of EWA 12,287 15,309 2,000 0 0 0 0 0 0 0 0 0 29,596
Flexible storage replacement with Article 21 water (Lake Perris) 0 0 1,139 0 0 0 0 0 0 0 0 0 1,139
Flexible storage replacement with Article 21 water (Castaic Lake) 0 0 12,000 4,483 0 0 0 0 0 0 0 0 16,483
Flexible storage replacement with carryover water (Lake Perris)a 0 1,100 0 0 0 0 0 0 0 0 0 0 1,100
Flexible storage replacement with carryover water (Castaic Lake)a 0 6,000 38,500 0 0 0 0 0 0 0 0 0 44,500
Flexible storage replacement (Lake Perris)a 0 0 0 15,754 0 0 0 0 0 0 0 0 15,754
Flexible storage replacement (Castaic Lake)a 0 0 0 16,821 0 0 0 0 0 0 0 0 16,821
Flexible storage withdrawal (Lake Perris) 9,712 8,281 0 0 0 0 0 0 0 0 0 0 17,993
Flexible storage withdrawal (Castaic Lake) 36,059 41,745 0 0 0 0 0 0 0 0 0 0 77,804
Flow capacity testa 27 0 0 0 0 0 0 0 0 0 0 0 27
Pool A water 0 0 0 15,909 0 2,097 8,294 45 0 0 0 0 26,345
Pool B water 0 0 0 97 0 2,276 1,045 7 0 0 0 0 3,425
Pool A water salea 26,345 0 0 0 0 0 0 0 0 0 0 0 26,345
Pool B water salea 3,425 0 0 0 0 0 0 0 0 0 0 0 3,425
Pump-in recoveries 0 0 678 19,808 0 0 0 0 0 0 0 0 20,486
Transfer approved water 0 0 0 0 250 3,450 250 0 5,300 3,800 250 5,700 19,000
Unscheduled water 0 0 171 4 0 0 0 0 0 0 0 0 175
Water Bank water recoveries 5,795 5,688 1,247 8,867 1,133 0 0 0 0 0 0 0 22,730

Agency Total 127,067 142,014 218,483 201,170 254,921 374,203 463,481 408,760 269,159 252,423 203,230 212,470 3,127,381
SWP Table A-related water

Recreation/fish and wildlife water 299 18 64 34 113 179 422 352 468 444 112 341 2,846

Subtotal (SWP water) 127,366 142,032 218,547 201,204 255,034 374,382 463,903 409,112 269,627 252,867 203,342 212,811 3,130,227

Non-SWP Water
Other water

Dry Year Purchase Program 0 0 0 0 0 0 0 0 0 1,249 6,139 0 7,388
Conveyance of nonproject water to O’Neill Forebay 0 0 0 0 0 0 0 0 6,000 0 0 0 6,000
Local 35,497 486 1,744 7,833 104,482 175,648 195,495 162,314 88,824 78,289 105,241 76,871 1,032,724
Solano settlement water 0 0 0 0 0 0 0 0 0 860 0 0 860
Vallejo permit water 0 0 0 0 0 0 0 0 26 1,338 941 1,435 3,740

Subtotal 35,497 486 1,744 7,833 104,482 175,648 195,495 162,314 94,850 81,437 112,321 78,306 1,049,235
CVP Water 

Conveying water to CVP contractor 0 0 0 242 2,114 0 0 0 0 0 0 0 2,356
Conveying CVP water annual contract 45 55 65 68 70 80 86 88 89 94 59 5 804
Conveying CVP water (Kern National Wildlife Refuge–the Bureau) 1,136 2,139 1,291 220 236 145 0 1,008 3,497 0 1,255 4,009 14,936
Conveying CVP water recreation/fish and wildlife water 

(San Luis/Pyramid) 19 14 35 6 54 63 90 37 40 39 52 43 492
Delivery of CVP water from CVP/CVC to SWP contractor 0 13,012 5,265 151 0 0 0 0 0 0 0 0 18,428
Transfer of CVP water to SWP contractor 0 0 0 0 0 0 0 0 500 3,600 0 0 4,100
Transfer of CVP/CVC water to CVP contractor 0 0 0 0 0 0 0 0 0 1,200 0 0 1,200

Subtotal (CVP water) 1,200 15,220 6,656 687 2,474 288 176 1,133 4,126 4,933 1,366 4,057 42,316

Total (Non-SWP water) 36,697 15,706 8,400 8,520 106,956 175,936 195,671 163,447 98,976 86,669 113,687 82,363 1,093,028

Grand Total 164,063 157,738 226,947 209,724 361,990 550,318 659,574 572,559 368,603 339,536 317,029 295,174 4,223,255  4,126,926

Table 9-5. Water Delivered in 2003, by Month (Acre-feet)                                                                                                                                                                     Sheet 6 of 6

Contracting Agency and Type of Service Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec

2003
Total

Deliveries

2003
Contract
Table A 

aExcluded water from Agency Total



148 Table 9-6. Total Amounts of Annual Table A Water and Water Conveyed, by Type, 1962-03 (Acre-feet)

Annual Table A Water According to Long-Term Water Supply 
Contract Water Conveyed

Deliveries

Year

Upper
Feather
River
Area
(1)

North
Bay
Area
(2)

South
Bay
Area
(3)

San
Joaquin
Valley
Area
(4)

Central
Coastal
Area
(5)

Southern
California

Area
(6)

Total
(7)

 
Annual 
Table A
Water 

(8)

 Article 21
Surplus and
Unscheduled

 Watera
(9)

Other
Waterb
(10)

Feather
River

Diversionsc
(11)

Wildlife/
Recreation

Water
(12)

Subtotal 
(13)

Initial
Fill

Water
(14)

Operational
Losses and

Storage
Changesd

(15)
Total
(16)

1962 0 0 0 0 0 0 0 0 0 18,289 0 0 18,289 9 272 18,570
1963 0 0 0 0 0 0 0 0 0 22,456 0 0 22,456 71 185 22,712
1964 0 0 0 0 0 0 0 0 0 32,507 0 0 32,507 171 152 32,830
1965 0 0 0 0 0 0 0 0 0 44,105 0 0 44,105 93 729 44,927
1966 0 0 0 0 0 0 0 0 0 67,928 0 0 67,928 0 1,746 69,674

1967 0 0 11,538 0 0 0 11,538 11,538 0 53,605 0 0 65,143 8,328 4,212 77,683
1968 550 0 109,900 77,350 0 3,700 191,500 171,709 121,534 14,777 866,926 0 1,174,946 498,926 117,906 1,791,778
1969 620 0 98,700 163,075 0 5,000 267,395 193,020 72,397 18,829 794,374 0 1,078,620 510,614 72,196 1,661,430
1970 700 0 114,200 202,000 0 5,700 322,600 233,993 133,024 38,080 759,759 0 1,164,856 23,947 2,435 1,191,238
1971 890 0 116,200 251,800 0 6,700 375,590 357,340 296,019 44,119 778,362 8 1,475,848 7,853 5,812 1,489,513

1972 970 0 118,300 413,066 0 209,423 741,759 611,801 423,964 66,638 817,398 6,489 1,926,290 100,274 53,062 2,079,626
1973 1,100 0 120,400 383,652 0 481,100 986,252 694,388 296,416 42,511 800,743 1,155 1,835,213 204,638 53,798 2,093,649
1974 1,230 0 122,400 460,650 0 597,920 1,182,200 874,077 417,676 46,224 911,613 2,118 2,251,708 237,554 10,657 2,499,919
1975 1,610 0 124,500 545,809 0 714,950 1,386,869 1,223,990 622,902 63,793 862,218 3,377 2,776,280 103,352 (94,606) 2,785,026
1976 1,990 0 126,500 543,417 0 836,480 1,508,387 1,373,002 580,110 115,217 946,440 1,745 3,016,514 61,122 (681,025) 2,396,611

1977 2,420 0 128,600 581,400 0 954,901 1,667,321 574,155 0 389,065 581,994 1,111 1,546,325 0 (131,151) 1,415,174
1978 1,850 0 130,700 635,900 0 1,049,584 1,818,034 1,452,699 16,914 121,225 786,517 1,691 2,379,046 64,443 717,370 3,160,859
1979 2,130 0 132,700 702,685 0 1,190,573 2,028,088 1,659,896 648,389 187,630 882,549 1,766 3,380,230 12,302 (83,430) 3,309,102
1980 1,810 500 134,800 758,100 1,946 1,317,614 2,214,770 1,529,749 404,557 46,459 875,045 2,131 2,857,941 0 (26,606) 2,831,335
1981 1,940 650 137,000 818,000 2,813 1,432,065 2,392,468 1,909,562 908,428 279,161 838,557 4,688 3,940,396 0 (802,263) 3,138,133

1982 1,970 800 139,200 876,500 5,626 1,550,449 2,574,545 1,750,024 215,873 154,882 776,330 4,646 2,901,755 0 480,752 3,382,507
1983 2,000 950 141,400 867,118 8,439 1,681,257 2,701,164 1,184,869 13,019 181,453 602,905 7,849 1,990,095 0 (90,997) 1,899,098
1984 3,630 1,100 143,600 979,211 12,698 1,744,098 2,884,337 1,588,619 262,917 381,024 832,332 7,040 3,071,932 0 (140,182) 2,931,750
1985 3,760 1,250 145,800 1,019,049 21,138 1,864,849 3,055,846 1,995,453 307,672 404,842 870,008 4,033 3,582,008 0 92,885 3,674,893
1986 4,190 1,400 148,100 1,091,946 28,210 1,983,890 3,257,736 1,995,636 36,620 193,606 791,737 3,865 3,021,464 0 284,380 3,305,844

1987 4,620 1,550 150,300 1,188,500 35,204 2,103,941 3,484,115 2,130,086 114,907 377,592 831,947 7,672 3,462,204 0 (390,413) 3,071,791
1988 5,060 15,471 152,500 1,246,100 43,722 2,225,482 3,688,335 2,385,122 0 507,076 794,834 4,889 3,691,921 0 (92,850) 3,599,071
1989 5,500 24,615 156,700 1,290,400 56,342 2,424,633 3,958,190 2,853,747 0 474,559 830,500 8,135 4,166,941 0 447,917 4,614,858
1990 6,040 28,190 160,900 1,313,450 70,486 2,500,600 4,079,666 2,582,151 90 424,697 875,099 9,262 3,891,299 0 (528,869) 3,362,430
1991 11,880 29,590 166,400 1,338,011 70,486 2,510,200 4,126,567 549,113 3,521 551,051 565,395 4,879 1,673,959 0 167,435 1,841,394

1992 11,920 32,010 171,900 1,342,300 70,486 2,510,200 4,138,816 1,471,454 1,156 144,789 613,978 2,605 2,233,982 0 (63,541) 2,170,441
1993 11,960 34,620 177,400 1,342,300 70,486 2,510,200 4,146,966 2,315,235 0 254,854 822,589 2,609 3,395,287 0 726,123 4,121,410
1994 12,000 37,215 182,000 1,342,300 70,486 2,510,200 4,154,201 1,749,351 112,625 236,739 874,018 8,200 2,980,933 0 (295,405) 2,685,528
1995 12,050 44,030 184,000 1,342,300 70,486 2,510,200 4,163,066 1,967,093 64,330 78,425 860,077 2,575 2,972,500 0 69,536 3,042,036
1996 12,100 48,225 186,000 1,301,630 70,486 2,492,900 4,111,341 2,514,825 28,647 251,391 934,997 3,907 3,733,767 86 491,550 4,225,403

1997 12,150 49,315 188,000 1,297,300 45,201 2,492,900 4,084,866 2,325,775 21,432 322,000 993,211 4,146 3,666,564 527 (11,806) 3,655,285
1998 12,200 50,420 188,000 1,272,300 45,201 2,517,900 4,086,021 1,725,519 20,288 134,682 872,738 2,108 2,755,335 0 (132,491) 2,622,844
1999 12,250 51,500 188,000 1,272,300 70,486 2,519,900 4,114,436 2,738,891 158,070 85,312 1,108,672 4,324 4,095,269 0 (189,525) 3,905,744
2000 14,000 55,945 210,000 1,205,300 70,486 2,565,900 4,121,631 3,200,677 308,785 322,655 1,085,886 4,030 4,932,032 0 (20,103) 4,911,929
2001 14,670 66,561 220,000 1,185,519 70,486 2,566,900 4,124,136 1,690,926 43,435 477,835 1,078,656 2,929 3,293,781 0 159,983 3,453,764
2002 14,730 67,396 220,000 1,195,219 70,486 2,557,200 4,125,031 2,573,030 37,165 307,162 1,132,938 3,694 4,053,989 0 80,709 4,134,698
2003 14,790 68,231 220,400 1,194,819 70,486 2,558,200 4,126,926 2,901,041 59,828 251,447 1,008,093 2,846 4,223,255 0 459,377 4,682,632

Total 223,280 711,534 5,567,038 33,040,776 1,152,372 59,707,709 100,402,709 59,059,556 6,752,710 8,240,690 30,659,435 132,522 104,844,913 1,834,310 725,916 107,405,139

   a Values include amounts of deliveries to short-term contractors (Mustang Water District, 1970-72; Tracy Golf and Country Club, 1974, 1979, and 1980; Green Valley Water District, 1974, 1975, 1978, 1979, 1980, and 1985; Granite Construction Company, 1980).
   b Includes amounts of SWP non-Table A water and non-SWP water conveyed for SWP and non-SWP water contractors.
   c Includes amounts of water diverted under various water rights agreements.
   d Amounts reflect net effect of (1) operational losses from SWP transportation facilities; (2) changes in reservoir storage south of Delta; (3) storable local inflows to SWP reservoirs; (4) side inflow to San Luis Canal; and (5) inflow into California Aqueduct from Kern River 
     Intertie.

Information for this chapter was provided by 
the State Water Project Analysis Office.
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OLIVER W. WANGER, United States District Judge.  
 
 
*1 This case concerns the effect on a threatened species of 

fish, the Delta smelt (Hypomesus transpacificus ) FN1, of 
the coordinated operation of the federally-managed 
Central Valley Project (“ CVP” ) and the State of 
California's State Water Project (“ SWP” ), among the 
world's largest water diversion projects. Both projects 
divert large volumes of water from the California Bay 
(Sacramento-San Joaquin) Delta (“ Delta” ) and use the 
Delta to store water.  
 
For over thirty years, the projects have been operated 
pursuant to a series of cooperation agreements. In 
addition, the projects are subject to ever-evolving 
statutory, regulatory, contractual, and judicially-imposed 
requirements. The Long-Term Central Valley Project and 
State Water Project Operations Criteria and Plan (“ 2004 
OCAP”  or “ OCAP” ) surveys how the projects are 
currently managed in light of these evolving 
circumstances. At issue in this case is a 2005 FN2 
biological opinion (“ BiOp” ), issued by the United States 
Fish and Wildlife Service (“ FWS”  or “ Service” ) 
pursuant to the Endangered Species Act (“ ESA” ), which 
concludes that current project operations described in the 
OCAP and certain planned future actions will not 
jeopardize the continued existence of the Delta smelt or 
adversely modify its critical habitat.  
 
The Delta smelt is a small, slender-bodied fish endemic to 
the Delta. Historically, Delta smelt could be found 
throughout the Delta. Although abundance data on the 
smelt indicates that the population has fluctuated wildly in 
the past, it is undisputed that, overall, the population has 
declined significantly in recent years, to its lowest 
reported volume in fall 2004.  
 
In this case, Plaintiffs, a coalition of environmental and 
sportfishing organizations, challenge the 2005 BiOp's no 
jeopardy and no adverse modification findings as 
arbitrary, capricious, and contrary to law under the 
Administrative Procedure Act, 5 U.S.C. §§ 702 et seq. 
Before the court for decision is Plaintiffs' motion for 
summary judgment. Among other things, Plaintiffs allege 
that the BiOp fails to consider the best available science, 
relies upon uncertain (and allegedly inadequate) adaptive 
management processes to monitor and mitigate the 
potential impacts of the OCAP, fails to meaningfully 
analyze whether the 2004 OCAP will jeopardize the 
continued existence of the Delta smelt, fails to consider 
the OCAP's impact upon previously designated critical 
habitat, and fails to address the impacts of the entire 
project.  
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Separate opposition briefs were filed by the Federal 
Defendants (Doc. 242), the Department of Water 
Resources (“ DWR” ) (Doc. 246), and the State Water 
Contractors (“ SWC” ) (Doc. 241), along with a final brief 
filed collectively by San Luis & Delta-Mendota Water 
Authority, Westlands Water District, and the California 
Farm Bureau Federation (“ the San Luis Parties” ) (Doc. 
247).  
 
 
A recent Ninth Circuit opinion in National Wildlife 
Federation v. National Marine Fisheries Service, 481 
F.3d 1224 (9th Cir.2007) [hereinafter “ NWF v. NMFS”  ], 
succinctly summarizes the relevant provisions of the 
ESA:  
*2 The ESA requires federal agencies to “ insure that any 
action authorized, funded, or carried out by such agency 
... is not likely to jeopardize the continued existence of 
any endangered species or threatened species or result in 
the destruction or adverse modification of [designated 
critical] habitat....” 15 U.S.C. § 1536(a)(2). The ESA 
imposes a procedural consultation duty whenever a 
federal action may affect an ESA-listed species.Thomas v. 
Peterson, 753 F.2d 754, 763 (9th Cir.1985). To that end, 
the agency planning the action, usually known as the “ 
action agency,”  must consult with the consulting agency. 
This process is known as a “ Section 7”  consultation. The 
process is usually initiated by a formal written request by 
the action agency to the consulting agency. After 
consultation, investigation, and analysis, the consulting 
agency then prepares a biological opinion. See generally 
Ariz. Cattle Growers' Ass'n v. U.S. Fish & Wildlife Serv., 
273 F.3d 1229, 1239 (9th Cir.2001). In this case, the 
action agencies are the U.S. Army Corps of Engineers and 
the Bureau of Reclamation, while the consulting agency is 
NMFS.  
The consulting agency evaluates the effects of the 
proposed action on the survival of species and any 
potential destruction or adverse modification of critical 
habitat in a biological opinion, 16 U.S.C. § 1536(b), based 
on “ the best scientific and commercial data available,” id. 
§ 1536(a)(2). The biological opinion includes a summary 
of the information upon which the opinion is based, a 
discussion of the effects of the action on listed species or 
critical habitat, and the consulting agency's opinion on “ 
whether the action is likely to jeopardize the continued 
existence of a listed species or result in the destruction or 
adverse modification of critical habitat....” 50 C.F.R. § 
402.14(h)(3). In making its jeopardy determination, the 
consulting agency evaluates “ the current status of the 
listed species or critical habitat,”  the “ effects of the 
action,”  and “ cumulative effects.”  Id. § 402.14(g)(2)-

(3). “ Effects of the action”  include both direct and 
indirect effects of an action “ that will be added to the 
environmental baseline.” Id. § 402.02. The environmental 
baseline includes “ the past and present impacts of all 
Federal, State or private actions and other human 
activities in the action area”  and “ the anticipated impacts 
of all proposed Federal projects in the action area that 
have already undergone formal or early section 7 
consultation.” Id. If the biological opinion concludes that 
jeopardy is not likely and that there will not be adverse 
modification of critical habitat, or that there is a “ 
reasonable and prudent alternative[ ]”  to the agency 
action that avoids jeopardy and adverse modification and 
that the incidental taking of endangered or threatened 
species will not violate section 7(a)(2), the consulting 
agency can issue an “ Incidental Take Statement”  which, 
if followed, exempts the action agency from the 
prohibition on takings found in Section 9 of the ESA. 16 
U.S.C. § 1536(b)(4); ALCOA v. BPA, 175 F.3d 1156, 
1159 (9th Cir.1999).  
 
* * *  
*3 The issuance of a biological opinion is considered a 
final agency action, and therefore subject to judicial 
review. Bennett v. Spear, 520 U.S. 154, 178, 117 S.Ct. 
1154, 137 L.Ed.2d 281 (1997); Ariz. Cattle Growers' 
Ass'n, 273 F.3d at 1235.  
 
Id. at *2-*3.  
 
 
 
For over thirty years the state and federal agencies 
charged with management of the CVP and SWP have 
operated the projects in an increasingly coordinated 
manner pursuant to a Coordinated Operating Agreement 
(“ COA” ). The COA, which dates to 1986, has evolved 
over time to reflect, among other things, changing 
facilities, delivery requirements, and regulatory 
restrictions. The most recent document surveying how the 
COA is implemented in light of these evolving 
circumstances is the 2004 Operating Criteria and Plan (“ 
2004 OCAP”  or “ OCAP” ) issued June 30, 2004. (AR 
489-728.) FN3 
 

A. Overview of the 2004 OCAP.  
 
The OCAP begins with a “ Purpose of Document”  
section which states:  
This document has been prepared to serve as a baseline 
description of the facilities and operating environment of 
the Central Valley Project (CVP) and State Water Project 
(SWP). The Central Valley Project-Operations and 
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Criteria Plan (CVP-OCAP) identifies the many factors 
influencing the physical and institutional conditions and 
decision-making process under which the project 
currently operates. Regulatory and legal instruments are 
explained, alternative operating models and strategies 
described.  
The immediate objective is to provide operations 
information for the Endangered Species Act, Section 7, 
consultation. The long range objective is to integrate 
CVP-OCAP into the proposed Central Valley document. 
It is envisioned that CVP-OCAP will be used as a 
reference by technical specialists and policymakers in and 
outside the Bureau of Reclamation (Reclamation) in 
understanding how the CVP is operated. The CVP-OCAP 
includes numeric and nonnumeric criteria and operating 
strategies. Emphasis is given to explaining the analyses 
used to develop typical operating plans for simulated 
hydrologic conditions.  
All divisions of CVP are covered by this document, 
including the Trinity River Division, Shasta and 
Sacramento Divisions, American River Division and 
Friant Division.  
 
(AR 506.) FN4 
 
The introductory chapter provides an overview of all of 
the physical components of the CVP and SWP (AR 507-
520), as well as all of the relevant legal authorities 
affecting CVP operations (508-512).  
 
Chapter 2, explains, among other things, that water needs 
assessments have been performed for each CVP water 
contractor, to confirm each contractor's past beneficial use 
in order to anticipate future demands. (AR 521.) Chapter 
2 also reviews the 1986 COA and how it is implemented 
on a daily basis by Reclamation and DWR. (AR 523-25.) 
Also provided is a detailed overview of the “ changes in 
[the] operations coordination environment since 1986,”  
which include:  
*4 Changes due to temperature control operations on the 
Sacramento River;  
Increases in the minimum release requirements on the 
Trinity River;  
Implementation of CVPIA 3406(b)(2) and Refuge Water 
Supply contracts;  
Commitments made by the CVP and SWP pursuant to the 
Bay-Delta Accord and the subsequent implementation of 
State Water Resources Control Board (“ SWRCB” ) 
Decision-1641;  
The Monterey Agreement;  
The Operation of the North Bay Aqueduct (which was not 
included in the 1986 COA).  
The SWP's commitment to make up for 195,000 acre-feet 

of pumping lost to the CVP due to SWRCB Decision 
1485;  
Implementation of the Environmental Water Account; and  
Constraints imposed by various endangered species act 
listings, including that of the Sacramento River Winter-
Run Chinook Salmon, the Sacramento River Spring-Run 
Chinook Salmon, the Steelhead Trout, and the Delta 
Smelt (which resulted in the issuance of biological 
opinions in 1993, 1994, and 1995 concerning CVP/SWP 
operations and the South Delta Temporary Barriers 
Biological Opinion in 2001)  
 
(AR 525-28.) The OCAP also reviews the regulatory 
standards imposed by SWRCB D-1641, which include 
water quality standards based on the geographic position 
of the 2-parts-per-thousand isohale (otherwise known as “ 
X2” ), a Delta export restriction standard known as the 
export/inflow (E/I) ratio, minimum Delta outflow 
requirements, and Sacramento River and San Joaquin 
River flow standards. (AR 530-537.) In addition to 
imposing requirements, D-1641 granted the Bureau and 
DWR permission to use each project's capabilities in a 
coordinated manner. (AR 537-38.)  
 
This is not a complete overview of the projects' operations 
covered in the OCAP. Numerous regulatory and 
operational changes have taken place in recent years. As 
the OCAP's “ Purpose of Document”  section explains, 
the immediate objective of the OCAP is to lay out all such 
regulatory and other operational information so that ESA 
Section 7 consultation can proceed to evaluate how 
project operations will effect the Delta smelt under 
various projected future conditions.  
 

B. Applying the ESA to Project Operations.  
 
Because endangered and/or threatened species, including 
the Delta smelt, reside in the area affected by the CVP 
and SWP, the 2004 OCAP, administered on behalf of the 
federal government by the Bureau of Reclamation (“ 
Bureau” ), must comply with various provisions of the 
ESA. Specifically, prior to authorizing, funding, or 
carrying out any action, the acting federal agency (in this 
case, the Bureau) must first consult with FWS and/or 
NMFS to “ insure that [the] action ... is not likely to 
jeopardize the continued existence of any endangered 
species or threatened species or result in the destruction or 
adverse modification of habitat of such species which is 
determined ... to be critical....” 16 U.S.C. § 1536(a)(2) 
[ESA § 7(a)(2) ]. This form of consultation is called “ 
formal consultation,”  and concludes with the issuance of 
a biological opinion. 50 C.F.R. § 402.02.  
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*5 Alternatively, under certain circumstances, a federal 
agency may pursue “ early consultation,”  on behalf of an 
agency or private party (referred to as a “ prospective 
applicant” ) who will require formal approval or 
authorization to undertake a project. Id. Early consultation 
may be requested when the prospective applicant “ has 
reason to believe that an endangered species or a 
threatened species may be present in the area affected by 
this project and that implementation of such action will 
likely affect such species.” 50 C.F.R. § 402.11(b). The 
result of early consultation is a “ preliminary biological 
opinion,”  the contents of which are “ the same as for a 
biological opinion issued after formal consultation except 
that the incidental take statement provided with a 
preliminary biological opinion does not constitute 
authority to take listed species.” § 402.11(e). 
Subsequently, the preliminary biological opinion may be 
“ confirmed”  after the prospective applicant applies to 
the federal agency for a permit or licence. Once a request 
for confirmation is received, the FWS must either confirm 
that the preliminary biological opinion stands as the final 
biological opinion or must request that the federal agency 
initiate formal consultation. § 402.11(f).  
 
In this case, the 2004 OCAP BiOp FN5 contemplates 
increases in water diversions and the construction of new 
facilities in the Delta. (AR 256-271.) The maximum daily 
diversion rate in Clifton Court Forebay will increase from 
6,680 cubic feet per second (CFS) to 8,500 CFS (27% 
increase in pumping) and eventually to 10,300 CFS (54% 
increase). Permanent barriers within the south Delta will 
be constructed and operated. An intertie between the 
California Aqueduct and the Delta-Mendota Canal will be 
constructed and operated. Water deliveries from the 
American River will be doubled. New deliveries of CVP 
water to the Freeport Regional Water Project will be 
made. Water transfers resulting in an annual 200,000 to 
600,000 acre-feet increase in Delta exports will result. 
(AR 256, 339-40, 357-59, 371, 382-83, 465.)  
 
The Bureau submitted some of these operational changes 
for formal consultation with FWS concerning their impact 
on the Delta smelt, while other changes were subject only 
to early consultation:  
This biological opinion covers formal and early 
consultation for the operations of the CVP and SWP. The 
formal consultation effects described in this biological 
opinion cover the proposed 2020 operations of the CVP 
including the Trinity River Mainstem ROD (Trinity 
ROD) flows on the Trinity River, the increased water 
demands on the American River, the delivery of CVP 
water to the proposed Freeport Regional Water Project 
(FRWP), water transfers, the long term Environmental 

Water Account (EWA), the operation of the Tracy Fish 
Facility, and the operation of the SWP-CVP intertie. The 
effects of operations of the SWP are also included in this 
opinion and include the operations of the North Bay 
Aqueduct, the Suisun Marsh Salinity Control Gates, the 
Skinner Fish Facility and water transfers.  
*6 Early consultation effects include the effects of 
operations of components of the South Delta 
Improvement Program (SDIP). These operations include 
pumping of 8500 cubic feet per second (cfs) at the SWP 
and Banks Pumping Plant (hereafter referred to as 8500 
Banks), permanent barrier operations in the South Delta, 
the long term EWA, water transfers, and CVP and SWP 
operational integration. There are two separate effects 
sections in this biological opinion, one for Formal 
Consultation and one for Early Consultation. In addition, 
there is an incidental take for formal consultation and a 
preliminary incidental take for early consultation.  
 
(AR 2, 248.) FN6 
 

C. History of This Lawsuit.  
 
On July 30, 2004, FWS issued a Biological Opinion (the “ 
2004 OCAP BiOp” ), addressing both formal and early 
consultation for the above-described OCAP actions. (AR 
1.) FN7 
 
On August 4, 2004, the Ninth Circuit decided Gifford 
Pinchot Task Force v. United States Fish & Wildlife 
Serv., 378 F.3d 1059, 1069 (9th Cir.2004), which held 
that the FWS's definition of “ adverse modification”  to 
critical habitat is an impermissible interpretation of the 
ESA because it focuses on whether critical habitat 
modifications would impact the survival of a species, 
effectively ignoring the statutorily-mandated goal of “ 
recovery.” On November 4, 2004, in response to this 
ruling, the Bureau requested reinitiation of consultation to 
address critical habitat issues.  
 
Plaintiffs in this case, a coalition of non-profit 
conservation organizations, filed suit on February 15, 
2005, alleging that the 2004 OCAP BiOp was legally 
inadequate in light of Gifford Pinchot and should be 
invalidated. (Doc. 1.) Plaintiffs named as defendants the 
Department of the Interior and the FWS. (Id.)  
 
On February 16, 2005, FWS issued an amended BiOp 
(the “ 2005 OCAP BiOp,”  “ OCAP BiOp,”  or “ BiOp” ), 
which superceded the 2004 OCAP BiOp. (AR 247.) The 
2005 OCAP BiOp concludes that the coordinated 
operation of the SWP and CVP, including the proposed 
future actions, will not jeopardize the Delta smelt's 
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continued existence. (AR at 469.) Although the BiOp 
recognizes that existing protective measures may be 
inadequate, the FWS concluded that certain proposed 
protective measures, including the EWA and a proposed “ 
adaptive management”  protocol would provide adequate 
protection. (Id.)  
 
Since the filing of this complaint, Federal Defendants 
have reinitiated § 7 consultation and contend this case 
should be dismissed as moot, or stayed for a voluntary 
remand of the 2005 BiOp without vacatur.  
 
Plaintiffs filed a supplemental complaint on May 20, 
2005, challenging the amended BiOp on various grounds. 
(Doc. 128 pt. 8.)  
 

D. Delta Smelt Abundance.  
 
Smelt once were one of the most common pelagic FN8 fish 
in the Delta, having previously occupied the waters from 
“ Suisun Bay and Montezuma Slough, upstream to at least 
Verona on the Sacramento River, and Mossdale on the 
San Joaquin River.” (AR 365.) Smelt abundance has “ 
declined irregularly”  for at least the past 20 years. (AR 
365-67.) FWS relies primarily upon two indices to 
monitor Delta smelt abundance, calculated from the 
Summer Tow Net Survey (“ TNS” ) and the Fall 
Midwater Trawl (“ FMWT” ). (AR 366-67, 1022.) The 
TNS index, which measures the abundance and 
distribution of juvenile Delta smelt, constitutes “ one of 
the more representative indices because the data have 
been collected over a wide geographic area (from San 
Pablo Bay upstream through most of the Delta) for the 
longest period of time (since 1959).”  (AR 370.) Since 
1983, except for three years (1986, 1993, and 1994), the 
TNS has remained consistently lower than ever 
previously recorded. (Id.)  
 
*7 The FMWT index, which measures the abundance and 
distribution of late juveniles and adult Delta smelt from 
San Pablo Bay to Rio Vista on the Sacramento River and 
Stockton on the San Joaquin River, is the second longest 
running survey (since 1967). The BiOp reviewed the 
FMWT trends as follows:  
Although this index has fluctuated widely (AR 9201-02, 
9222), it has “ declined irregularly over the past 20 
years.” (AR 370-71.) Since 1983, the FMWT has 
registered more low indices for more consecutive years 
than previously recorded. Until recently, except for 1991, 
this index has declined irregularly over the past 20 years. 
Since 1983, the delta smelt population has exhibited more 
low fall midwater trawl abundance indices, for more 
consecutive years, than previously recorded. The 1994 

FMWT index of 101.7 is a continuation of this trend. This 
occurred despite the high 1994 summer townet index for 
reasons unknown. The 1995 summer townet was a low 
index value of 319 but resulted in a high FMWT index of 
898.7 reflecting the benefits of large transport and habitat 
maintenance flows with the Bay-Delta Accord in place 
and a wet year. The abundance index of 128.3 for 1996 
represented the fourth lowest on record. The abundance 
index of 305.6 for 1997 demonstrated that the relative 
abundance of delta smelt almost tripled over last years 
results, and delta smelt abundance continued to rise, 
peaking in 1999 to an abundance index of 863, only to fall 
back down to the low abundance indexes of 139 for 2002 
and 213 for 2003.  
 
(AR at 371.)  
 
The 2004 FMWT index, which was not discussed in the 
BiOp, was calculated to be 74, the lowest ever recorded. 
(AR 9202.) (This omission forms the basis of one of 
Plaintiffs' challenges to the BiOp.) The survey was 
apparently released in December 2004, and was 
specifically cited to FWS in February 2005.  
 
At the hearing on the summary judgment motions, 
Federal Defendants in substance argued that despite years 
of study, the abundance data for the annual Delta smelt 
population is fraught with uncertainties and “ not enough 
is known about the species”  to accurately and finitely 
measure with certainty the project's effects on Delta 
smelt. FWS maintains the one to two year life expectancy 
of the smelt also contribute to this lack of certainty.  
 

E. Relationship Between Abundance and Project 
Operations.  

 
The BiOp cites several reasons for the smelt's decline. 
First, since the mid 1800s, mining, agricultural use, and 
levee construction caused the loss of a large portion of 
smelt habitat. (AR at 365.) Second, recreational boating in 
the Delta has resulted in the presence and propagation of “ 
predatory non-native fish”  and an increase in the rate of 
smelt erosion resulting from boat wakes.(Id.) Third, 
reduced water quality “ from agricultural runoff, effluent 
discharge and boat effluent has the potential to harm the 
pelagic larvae and reduce the availability of the planctonic 
food source.” (Id. at 366.)Finally, the BiOp acknowledges 
that “ delta smelt have been increasingly subject to 
entrainment, upstream or reverse flows of waters in the 
Delta and San Joaquin River, and constriction of low 
salinity habitat to deep-water river channels of the interior 
Delta.” (Id.) The BiOp acknowledges that these final 
adverse effects are “ primarily a result of the steadily 
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increasing proportion of river flow being diverted from 
the Delta by the Projects, and occasional droughts.” (Id. 
(emphasis added).) The BiOp in no way quantifies the 
contribution of each of these factors to the smelt's decline. 
The parties dispute the extent to which project operations 
jeopardize the smelt.  
 

F. Relationship Between Smelt and “ X2.”   
 
*8 Smelt are euryhaline (tolerant of a wide range of 
salinities), but generally occur in water with less than 10-
12 parts per thousand (ppt) salinity. (AR at 362.) For a 
large part of its life span, Delta smelt are thought to be 
associated with the “ freshwater edge of the mixing zone,”  
where the salinity is approximately 2 parts per thousand 
(often referred to as “ X2” ). (AR at 366.) The summer 
TNS index increases dramatically whenever X2 is located 
between Chipps and Roe islands. (Id.) Whenever the 
location of X2 shifts upstream of the confluence of the 
Sacramento and San Joaquin, either as a result of water 
diversions or natural conditions, smelt abundance 
decreases.(Id. at 371.)  
 

G. The Concept of “ Salvage.”   
 
The BiOp's “ no jeopardy”  conclusion relies on the 
concept of “ salvage,”  which refers generally to the 
process of using mechanical devices to screen fish that 
would otherwise be entrained in project facilities (e.g., 
pumps) into holding tanks for transport to other parts of 
the Delta. (See e.g., AR 321.) Unlike many other fish 
species in the Delta, Delta smelt do not survive the 
salvage process, “ either due to stress and injury from 
handling, trucking and release, or from predation in or 
near the salvage facilities, the release sites, or in Clifton 
Court Forebay.” (AR at 413.) As a result, for Delta smelt, 
FWS uses the terms salvage and entrainment essentially 
interchangeably. (See id.(“ To simplify predictions of the 
difference in salvage (and by extension entrainment) 
between model scenarios....” ) FN9 
 
Previous BiOps regarding CVP and SWP operations used 
salvage to set take limits. For example, the 1995 BiOp's 
incidental take statement set take exceedence levels for 
Delta smelt based on “ [m]onthly average delta smelt 
salvage at the Federal and State Fish Facilities from 1980 
to 1992 by water year type.” (AR at 11765.) Essentially, 
take limits were set according to how much salvage had 
occurred in the past.  
 
More recently, project managers, fisheries officials, and 
other experts came to the consensus that the salvage 
approach was insufficient on its own. For example, one 

DWR biologist noted that the singular focus on historic 
salvage had problems:  
Higher levels of take are allowed in below normal years 
merely because this is what the projects “ took”  
historically. However, the population is more condensed 
in below normal years and possibly more vulnerable to 
entrainment.  
 
(AR 5532.) Experts advocated (a) further research into the 
relationship between the position of the Delta smelt and 
environmental conditions (AR 4881); and (b) the adoption 
of a flexible management approach, which would allow 
new information to be “ folded back into the operation 
and conservation strategies.” (AR 4870.) The result was a 
“ layered”  approach to managing the smelt, made up of 
more protective take limits than previously imposed along 
with the implementation of an adaptive management 
protocol.  
 

I. Revised Take Exceedence Levels Used In the BiOp.  
 
*9 The BiOp includes “ hard”  take limits,FN10 based on 
historic “ salvage density estimates,”  adjusted to account 
for operational constraints under the 2004 OCAP and 
presumed increased environmental water flows. Separate 
take limits were established for formal and early 
consultation purposes.  
 
The revision of the take limits began with historic catch 
data from periodic samples of salvaged fish. (See AR 
413.) Data about the volume of water diverted during the 
collection period is then used to estimate the fish per 
volume of water diverted. This is referred to as the “ 
salvage density.”  FN11(Id.) Historically, salvage density 
varied greatly depending on whether the year was wet 
(above normal), dry (below normal, dry, or critical) year. 
Wet and dry year data were analyzed separately. (Id.) The 
estimates were then inputted into a computer modeling 
system, CALSIM II, to estimate take under varying 
assumptions about future project operations, including 
programs designed to improve environmental conditions, 
such as the Environmental Water Account. (AR 413-14.)  
 
Several different scenarios or “ Studies”  were run 
through CALSIM II and included in the BiOp. For 
example, Study No. 1 reflects the 1995 regulatory base 
case, without any changes in project operations and 
without the addition of any environmental water 
programs. Study No. 4a estimates a take level for flow 
conditions planned under the operations subject to final 
consultation (changes to flows in the Trinity River, future 
development levels, and the operation of the Freeport 
Regional Water Project and the Intertie). Study 4a 
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included flow adjustments required by D-1641 and 
VAMP, along with projected CVPIA (b)(2) flows, but did 
not include operation of the EWA. Study No. 5a was 
similar to 4a, except that it added projected EWA flows. 
Separately, in Study No. 5, CALSIM II simulated flow 
modifications projected to occur as a result of “ those 
projects subject to early consultation,”  specifically the 
increased pumping and permanent barriers called for in 
the planned South Delta Improvement Project (“ SDIP” ). 
(AR 374, 414-19; Sommer Decl. ¶ 5.) Each modeling 
scenario was run separately for various water year types 
(Wet, Above Normal, Below Normal, Dry, and Critically 
Dry) and independently estimated take at CVP and SWP 
facilities.  
 
The BiOp based its conclusions for formal consultation on 
the results of the Study No. 5a, and for early consultation 

on the results of Study No. 5. The results of the modeling 
scenarios for Study No. 5a are set forth in several tables at 
pages 414 through 419 of the AR. The following table 
summarizes the changes in estimated take for Study No. 
5a, for each type of water year, relative to the 1995 base 
case. In other words, the positive figures represent the 
number of additional smelt that will be taken per month 
under formal consultation relative to the 1995 base case 
(Study No. 1) while negative numbers represent how 
many fewer smelt will be taken per month relative to the 
1995 base case.FN12 
 

Table 1:  
 

Summary of Results for CVP Salvage Under Study 
No. 5a  

 

Month  Wet Year  Above 
Normal 
Year  

Below 
Normal 
Year  

Dry Year  Critically 
Dry Year  

Adults       

December  -1  -1  -3  -3  -41  

January  -13  -13  -12  -10  -98  

February  -33  -36  +63  -60  +9  

March  +29  -40  -83  -19  +1  
 

Largely 
Juveniles  

     

April  0  0  -16  +5  0  

May  0  0  -9017  -14469  -11652  

June  0  0  0  -2910  0  

July  0  +11  +7  -74  0  

Net: 
December-
March  

-17  -89  -35  +28  -130  

Net: April-
July  

0  +11  -9025  -17448  -1165  

 
Table 2:  

 

Summary of Results for SWP Salvage Under Study 
No. 5a  

 

Month  Wet Year  Above 
Normal 
Year  

Below 
Normal 
Year  

Dry Year  Critically 
Dry Year  

Adults       

December  -6  -6  -16  -15  -11  
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January  -76  -87  -82  -87  -104  

February  +86  -94  0  0  +51  

March  +98  +91  +63  0  +2  

Largely 
Juveniles  

     

April  -60  -77  -365  -144  0  

May  -27188  -25933  -31122  -32083  -7269  

June  -1096  -129  -53  1267  0  

July  0  +282  +318  +493  +175  

Net: 
December-
March  

+102  -95  -35  -102  -62  

Net: April-
July  

-28346  -25857  -31213  -33000  -7095  

 
*10 For the CVP, CALSIM II predicts significant 
reductions in smelt salvage during the months of 
December through July in below normal and dry years, 
when compared to the regulatory base case.FN13However, 
under certain scenarios, CVP salvage increases during 
other months of the year relative to the regulatory base 
case, because pumping is predicted to increase during 
these months to make up for water released from storage 
for fish protection purposes. For the SWP, salvage stays 
relatively level for the months of December through 
March. However, salvage decreases for the months of 
April through July relative to the regulatory base case.  

 
Based on CALSIM II Study 5a, FWS calculated the 
amount of “ combined salvage”  (i.e., for both projects) 
estimated under the formal consultation scenario, for each 
month, according to water year type. The BiOp rounded 
the numbers up to the nearest 100 and used those figures 
to set incidental take limits by water year type. (AR 471-
472.)  
 
Table 3: Incidental Take Limits by Water Year Type 

(For Both CVP and SWP)  
 

 Water Year 
Type  

  

 Month  Wet or 
Above 
Normal  

Below 
Normal, 
Dry, or 
Critical  

 October  100  100  

 November  100  100  

 December  700  400  

Monthly  January  3000  1900  

Incidental  February  2300  1700  

Take  March  1300  1300  

 April  1000  1100  

 May  37800  30500  

 June  45300  31700  
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 July  3500  2500  

 August  100  100  

 September  100  100  
 
Because these incidental take levels are based on 
predictions produced by CALSIM II Study 5a, they do not 
assume any smelt protection actions under the DSRAM, 
but do assume continued availability of the EWA water. 
(AR 374, 471.)  
 
FWS determined that the level of anticipated take “ is not 
likely to result in jeopardy to the smelt because this level 
of take is at or below historical levels of take.” (AR 474.)  
 
However, the BiOp also acknowledges that “ the 
operations of the Projects under formal consultation as 
described in the Project Description will result in adverse 
effects to delta smelt through entrainment at the CVP and 
SWP and by drawing delta smelt into poorer quality 
habitat in the south delta.” (AR 422 (emphasis added).) 
The BiOp concludes that “ with the inclusion of [certain] 
conservation measures described [in the BiOp] and the 
implementation of the [Delta Smelt Risk Assessment 
Matrix], these adverse effects would be avoided or 
minimized.” (Id. (emphasis added).) “ [W]ith these 
conservation measures in place, the re-operation of the 
Trinity River, the increased level of development on the 
American River, the Freeport Diversion, the Suisun 
Marsh Salinity Control Gates, the Barker Slough 
Diversion, or due to changes to X2 ... are not expected to 
result in adverse effects to delta smelt.” (AR 423.)  
 
FWS' conclusions admit project operations will result in 
adverse effects to delta smelt, which are unquantified, and 
can only be avoided by conservation measures and 
implementation of the DSRAM.  
 

H. “ Conservation Measures.”   
 
*11 The “ conservation measures”  contemplated are 
listed in the Summary of Effects section of the BiOp and 
include: (1) the Environmental Water Account (“ EWA” 
); (2) Central Valley Project Improvement Act (b)(2) 
water; (3) State Water Resource Control Board's Water 
Rights Decision 1641; (4) the Vernalis Adaptive 
Management Plan (“ VAMP” ); and (5) the DSRAM 
adaptive management plan. (AR 466-68.)  
 

1. CVPIA (b)(2) Water.  
 
According to the 1992 Central Valley Project 

Improvement Act, the CVP must “ dedicate and manage 
annually 800,000 acre-feet of Central Valley Project yield 
for the primary purpose of implementing the fish, 
wildlife, and habitat restoration purposes and measures 
authorized by this title; to assist the State of California in 
its efforts to protect the waters of the San Francisco 
Bay/Sacramento-San Joaquin Delta Estuary; and to help 
to meet such obligations as may be legally imposed upon 
the Central Valley Project under State or Federal law 
following the date of enactment of this title, including but 
not limited to additional obligations under the Federal 
Endangered Species Act.” Title XXXXIV of the 
Reclamation Projects Authorization and Adjustment Act 
of 1992, Pub.L. 102-575, 106 Stat. 4600, 4706 (1992). 
(See AR 372.)  
 
FWS, in consultation with the Bureau and other agencies, 
may use this “ (b)(2) water”  to meet Water Quality 
Control Plan (WQCP) obligations and any other 
requirements imposed by law after 1992. “ For example, 
(b)(2) water has been used to maintain flows on Clear 
Creek to provide adequate spawning and rearing habitat 
for Chinook salmon. Water exports at the CVP have also 
been reduced using (b)(2) water to reduce entrainment of 
salmon or delta smelt at the salvage facilities. This 
ongoing action provides a benefit to delta smelt in most 
years.” (AR 372.)  
 
The base CVP yield committed to fish restoration is fixed 
by statute and is mandatory. This fixed supply is subject 
to reduction up to 25% in critically dry years under 
CVPIA § 3406(b)(2)(C).  
 

2. Environmental Water Account.  
 
The Environmental Water Account (“ EWA” ) is “ an 
adaptive management tool that aims to protect both fish 
and water users as it modifies water project operations in 
the Bay-Delta.” (AR 373.)  
The EWA provides water for the protection and recovery 
of fish beyond that which would be available through the 
existing baseline of regulatory protection related to 
project operations. The EWA buys water from willing 
sellers or diverts surplus water when safe for fish, then 
banks, stores, transfers and releases it as needed to protect 
fish and compensate water users for deferred diversions.  
 
(Id.)  
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The EWA has been used to benefit smelt by allowing for 
the curtailment of project export pumping during critical 
time periods. (Id.) The EWA could also be used to 
increase in-stream flows or increase outflows in the Delta, 
both of which would benefit the smelt. (Id.) The EWA is 
not fixed by statute nor is annual funding assured, and the 
water supply it provides, though reasonably anticipated, is 
not immutable.  
 

3. Water Rights Decision 1641.  
 
*12 State Water Resource Control Board Decision 1641 
(D-1641) imposes certain minimum flow and water 
quality objectives upon the projects:  
D-1641 includes specific outflow requirements 
throughout the year, specific export restraints in the 
spring, and export limits based on a percentage of estuary 
inflow throughout the year. D-1641 obligates the SWP 
and CVP to comply with the objectives in the 1995 Bay-
Delta Plan. The Service issued a biological opinion on the 
Bay-Delta plan to the Environmental Protection Agency 
on November 2, 1994. The water quality objectives in the 
1995 Bay-Delta Plan and in D-1641 are designed to 
protect in-Delta agricultural, municipal and industrial, and 
fishery uses and vary throughout the year and by water 
year type.... D-1641 will also protect delta smelt by 
providing transport, habitat and attraction flows.  
 
(AR 373 (citations omitted).)  
 
The D-1641 requirements are mandatory under the 
projects' operating permits. The water to satisfy D-1641 
comes from 3406(b) (2) yield and supplemental sources 
the Bureau utilizes.  
 

4. Vernalis Adaptive Management Plan (VAMP).  
 
The Vernalis Adaptive Management Plan (VAMP) is an 
experimental program that had its origin in D-1641. (AR 
373.) It provides for flows on the lower San Joaquin River 
and export curtailments at the projects. (Id.) VAMP's 
purpose is to “ provide pulse flows on the San Joaquin 
River and improve habitat conditions in the Delta by 
reducing exports at the CVP and SWP”  over a 31 day 
period in April and May for the benefit of Chinook 
salmon and Delta smelt.(Id.) Currently, water used to 
reduce exports at the CVP under VAMP is accounted for 
as CVPIA (b)(2) water. (Id.) If export reductions are 
taken, the EWA is used to supply contractors to make up 
for the transfers. VAMP flows “ allow larval and juvenile 
smelt to avoid becoming entrained at the export facilities 
and to move downstream to Suisun Bay.” (Id.)  

 
The VAMP water supply is not irrevocably fixed or 
assured.  
 

I. Delta Smelt Risk Assessment Matrix (DSRAM).  
 
The BiOp's other, primary protection for the smelt is the 
implementation of a new adaptive management protocol, 
known as the Delta Smelt Risk Assessment Matrix (“ 
DSRAM” ). The DSRAM utilizes a list of trigger criteria 
to precipitate responses. (AR at 344.) The criteria are:  
 
(1) the previous year's FMWT index;  
 
(2) the risk of smelt entrainment based upon the location 
of X2;  
 
(3) the estimated duration of the smelt spawning period, 
based on water temperature;  
 
(4) the presence of spawning female smelt;  
 
(5) the proximity of the smelt to project pumping 
facilities; and  
 
(6) a salvage trigger for adult and juvenile smelt. (AR 
346.)  
 

1. The DSRAM Process.  
 
If any trigger criteria is met or exceeded, a Delta Smelt 
Working Group (“ DSWG” ) is convened. The DSWG 
consists of representatives from FWS, the California 
Department of Fish and Game, DWR, the United States 
Environmental Protection Agency, the Bureau, and the 
California Bay-Delta Authority. (See AR 344-45.) The 
DSWG then recommends corrective actions to a Water 
Operations Management Team (“ WOMT” ).(Id.) The 
OCAP BiOp identifies four specific actions that the 
DSWG and WOMT must consider taking if one or more 
trigger criteria occur: (1) export reductions at one or both 
of the projects; (2) changes in the south Delta barrier 
operations; (3) changes in San Joaquin River flows; and 
(4) changes in the operation of the Delta cross 
channel.FN14The DSRAM does not contain defined action 
criteria, but instead leaves any response wholly to the 
discretion of the two groups who administer the DSRAM 
(DSWG and WOMT).  
 

2. DSRAM Implementation.  
 
*13 The BiOp acknowledges although FWS is “ confident 
that use of the DSRAM will reduce the frequency with 
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which actual salvage exceeds the median predicted 
salvage, the exceedence frequency could be as high as 
50%.” (AR 471.) There is no analysis of the duration or 
consequences from such exceedence. The DSRAM 
provides no operating criteria or action schedule, 
specifying when mitigation actions must be taken. It is not 
possible to predict what, how and when DSRAM 
measures will be implemented.  
 

J. Recent Experience with DSRAM.  
 
DWR offered post-record evidence regarding the manner 
in which DSRAM has actually been implemented since its 
inception. This post-record activity could not have been 
considered by the agency. A motion to strike the proffered 
evidence was sustained. The offer of proof includes two “ 
fish actions”  that were taken in 2005 in response to “ 
triggers”  and a third that was planned but avoided when 
project water increased in early 2006, a wet year. DWR's 
offer of proof is to show positive experience in operation 
of the DSRAM.  
 

K. Recent Procedural History.  
 
The Federal Defendants acknowledge that “ [s]hortly 
before the 2005 OCAP BiOP was completed, a fall 
midwater trawl survey of delta smelt revealed a 
substantial decline in the population index for the species”  
to the lowest ever. (Doc. 242-1, at 4.) The Federal 
Defendants do not concede that the existence of this data 
renders the BiOp arbitrary and capricious, because “ 
limited analysis of this data existed, and the Service relied 
on the raw data, and its own professional judgments as the 
best available scientific and commercial data available.” 
(Id.) Nevertheless, “ the CALFED agencies have 
continued to assemble and analyze new data and 
information.” (Id.) For example, scientists from CALFED 
agencies “ recently”  developed a document based upon 
the new data: the Interagency Ecological Program 
Synthesis of 2005 Work to Evaluate the Pelagic Organism 
Decline (POD) in the Upper San Francisco Estuary (the “ 
IEP POD Synthesis” ). This document led the Federal 
Defendants to conclude that the OCAP for the CVP and 
SWP may affect Delta smelt in a manner or to an extent 
not previously considered. (IEP POD Synthesis, Doc. 
240, Attachment 1.)  
 
On July 6, 2006, the Bureau requested that the FWS re-
initiate consultation concerning the impact of the OCAP 
on the Delta smelt. (Doc. 240.) In a July 6, 2006 letter to 
the FWS, the Bureau acknowledged that “ emerging data 
indicates an apparent substantial decline in the Delta 
smelt population index.” (Doc. 240-2.)  

 
1. No Dismissal or Stay.  

 
In light of the second re-initiation of consultation, federal 
defendants sought dismissal on prudential mootness 
grounds, a voluntarily remand without vacatur, or a stay 
pending the completion of reconsultation. (See Docs. 242-
1, 273.) The motion for stay was joined by the DWR 
(Doc. 277), and various Defendant-Intervenors (Doc. 
274). Plaintiffs opposed because Federal Defendants 
refused to withdraw the challenged BiOp and stated their 
intent to continue CVP and SWP operations under the 
disputed BiOp and its incidental take statements during 
the time period necessary to complete re-consultation, 
now projected to be July 2008, more than two and one-
half water years following the effective date of the 
disputed BiOp. (See Doc. 279.)  
 
*14 Defendants' motion to dismiss on prudential 
mootness grounds was denied:  
Plaintiffs' concerns have not been fully addressed by the 
reinitation of consultation. Federal Defendants are relying 
in part on the challenged BiOps in operating the CVP and 
intend to continue to do so. The controversy over whether 
the BiOps and OCAP should have continued viability is 
real and substantial. and this court could provide relief, in 
the form of a decision invalidating the BiOps followed by 
hearings on interim remedies. Under these circumstances, 
it is not appropriate to deem this case prudentially moot.  
 
(Doc. 301 at 18 (footnotes omitted).)  
 
The motion for voluntary remand without vacatur was 
denied based on the general standard for vacatur set forth 
in Natural Resources Defense Council v. U.S. Dept. of the 
Interior, 275 F.Supp.2d 1136, 1143 (C.D.Cal.2002), 
which considers “ the seriousness of the order's 
deficiencies”  and “ the disruptive consequences of an 
interim change that may itself be changed.” No evidence 
or argument was presented regarding the nature of the 
prejudice that might result from invalidating the BiOp (id. 
at 20), and numerous factual and legal disputes exist 
regarding the seriousness of the order's deficiencies (see 
id. at 27). The court was left to speculate what 
consequences to the species would result if injunctive 
relief were ordered against continued implementation of 
the disputed BiOp.  
 
The stay motion, based on the primary jurisdiction 
doctrine, was denied on the authority of Lockyer v. Mirant 
Corp., 398 F.3d 1098, 1109 (9th Cir.2005) (a party 
seeking a stay “ must make out a clear case of hardship or 
inequity in being required to go forward, if there is even a 
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fair possibility that the stay for which he prays will work 
damage to someone else.” ). The order held: “ Plaintiffs 
are entitled to have their complaint decided on the merits, 
particularly given the fact that Defendants continue to rely 
on the challenged BiOps as if they were lawfully 
enacted.” (Doc. 301 at 33.) The apparent increasing 
jeopardy to the smelt by and after February of 2005 
militates against further delay while FWS continue “ to 
study”  the issue of jeopardy, an exercise that has 
continued for almost a decade.  
 
 

A. Objections to Declaration of Ted Sommer.  
 
DWR offers the post-record declaration of Ted Sommer, 
Ph.D, to explain (1) the concept of salvage and its 
relationship to the take exceedence levels in the BiOp; (2) 
the operation of DSRAM; (3) and the manner in which 
DSRAM has been implemented since its inception.  
 
Generally, “ the focal point for judicial review should be 
the administrative record already in existence, not some 
new record made initially in the reviewing court.” Camp 
v. Pitts, 411 U.S. 138, 142, 93 S.Ct. 1241, 36 L.Ed.2d 106 
(1973). However, the Ninth Circuit recognizes three main 
exceptions to this rule, allowing courts to consider extra-
record evidence:  
(1) if necessary to determine “ whether the agency has 
considered all relevant factors and has explained its 
decision,”  (2) “ when the agency has relied on documents 
not in the record,”  or (3) “ when supplementing the 
record is necessary to explain technical terms or complex 
subject matter.”   
 
*15 Southwest Ctr. for Biological Diversity v. U.S. Forest 
Service, 100 F.3d 1443, 1450 (9th Cir.1996). A court may 
also consider extra-record evidence “ when plaintiffs 
make a showing of agency bad faith.” Nat'l Audubon Soc. 
v. U.S. Forest Serv., 46 F.3d 1437, 1447 n. 9 (9th 
Cir.1993).  
 
DWR maintains that the Sommer declaration explains “ 
technical or complex subject matters”  admissible under 
the exception for evidence “ necessary to explain 
technical or complex subject matters.” (Doc. 246-1 at 5-6 
n. 5.) Plaintiffs move to strike the declaration on the 
ground that subject matters covered by Mr. Sommer are “ 
neither technical nor complex.”  (Doc. 305 at 4 n. 1.) 
Rather, Plaintiffs contend that the declaration is offered to 
explain the agency's post-BiOp experience with DSRAM 
in an effort to counter the Plaintiffs' argument that the 
DSRAM is wholly discretionary and contains no defined 
standards or enforceable requirements.  

 
Generally, “ post hoc rationalizations of the agency ... 
cannot serve as a sufficient predicate for agency action.” 
Am. Textile Manuf. Inst. v. Donovan, 452 U.S. 490, 539, 
101 S.Ct. 2478, 69 L.Ed.2d 185 (1981); see also Sierra 
Club v. Bosworth, 199 F.Supp.2d 971, 986 
(N.D.Cal.2002) (refusing to consider post hoc 
explanations that were “ neither addressed nor supported 
by the record” ). DWR does not disagree with this general 
principle, but instead insists that the declaration is offered 
only to explain complex and technical aspects of the 
incidental take exceedence levels and the DSRAM.  
 
Paragraphs 11 through 15 of the Sommer Declaration 
concern the implementation measures taken under the 
DSRAM after the BiOp issued. There is no basis in the 
law for the admission of this post-record evidence. DWR 
does not assert otherwise. Plaintiffs' motion to strike is 
GRANTED as to paragraphs 11 through 15.  
 
The information contained in the remainder of the 
Sommers declaration is drawn directly from the BiOp 
itself, explaining in plain language how the incidental 
take limits were set and how DSRAM operates. Although, 
much of the same information can be found in the BiOp, 
the subject matters covered are technical and complex and 
Dr. Sommer's declaration clarifies or explains them. This 
exception saves the remaining paragraphs of the Sommers 
declaration to explain the incidental take limits.  
 
The motion to strike is DENIED IN PART as to the past 
record evidence paragraphs only.FN15 
 

B. Federal Defendants' Renewed Objections to 
Previously Admitted Extra-Record Documents.  

 
The May 13, 2006 memorandum decision admitted 
certain extra-record documents, for limited purposes 
(Doc. 219), including Document 10 (a Powerpoint 
presentation by Michael Dettinger given to the Bay-Delta 
Authority on December 8, 2004 entitled “ Uncertainties & 
CALFED Planning What Are Current Observations and 
Models Saying?” ) for two purposes. First, “ for the 
limited purpose[ ] of determining whether [ ]FWS failed 
to adequately consider the climate change issue and the 
scientific significance of any such failure....;”  but not 
legal opinions. (Doc. 219 at 25.) Second, to the extent 
appropriate, all twenty two extra record documents 
presented by Plaintiffs, including Document 10, may be 
referenced to aid the court's understanding of various 
technical concepts under the “ technical terms and 
complex subject matter exception.” (Id. at 32.)  
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*16 In the footnote to their opposition brief, Federal 
Defendants renew their objection to consideration of any 
of the documents under the technical terms and complex 
subject matter exception. (Doc. 242-1 at 22 n. 12.) The 
May 13, 2006 memorandum decision notes: “ Defendants 
and Defendant Intervenors suggest that Plaintiff has failed 
to establish that the existing record is inadequate to 
explain the technical terms, but point to no authority 
requiring such a showing.” (Doc. 219 at 30.) Federal 
Defendants now assert: “ numerous courts, including the 
Supreme Court and district courts in this Ninth Circuit, 
have held that a record may not be supplemented for 
explanatory purposes unless the existing record has been 
demonstrated inadequate.” (Doc. 242-1 at 22 n. 12.), 
citing an unpublished district court decision, City of Santa 
Clarita v. United Stats Dept. Of Interior, 2005 WL 
2972987 at *2 n. 3 (C.D.Cal.2005):  
... Plaintiffs bear the burden of making an initial showing 
that the administrative record is inadequate for effective 
judicial review and that one of the exceptions to record 
review applies. Animal Defense Council v. Hodel, 840 
F.2d at 1436-38 (affirming district court order limiting 
review to administrative record and prohibiting discovery 
because plaintiffs did not show record presented was 
insufficient for review or that any of the exceptions to 
record review were applicable)....  
 
(emphasis added).  
 
A district court decision not cited by Defendants, Karuk 
Tribe of Cal. v. U.S. Forest Serv., 379 F.Supp.2d 1071, 
1087 (N.D.Cal.2005), reiterated this holding:  
The Ninth Circuit allows a reviewing court to consider 
extra-record materials in an APA case only under four 
narrow exceptions: (1) when it needs to determine 
whether the agency has considered all relevant factors and 
has explained its decision; (2) when the agency has relied 
upon documents or materials not included in the record; 
(3) when it is necessary to explain technical terms or 
complex matters; and (4) when a plaintiff makes a 
showing of agency bad faith. Southwest Center for 
Biological Diversity v. United States Forest Service, 100 
F.3d 1443, 1450 (9th Cir.1996).For extra-record material 
to be considered, a plaintiff must first make a showing 

that the record is inadequate. Animal Defense Council v. 
Hodel, 840 F.2d 1432, 1437 (9th Cir.1988) (“ The 
[plaintiff] makes no showing that the district court needed 
to go outside the administrative record to determine 
whether the [agency] ignored information” ). At the 
*1088 same time, “ [a] satisfactory explanation of agency 
action is essential for adequate judicial review, because 
the focus of judicial review is not on the wisdom of the 
agency's decision, but on whether the process employed 
by the agency to reach its decision took into consideration 
all the relevant facts.” Asarco, Inc. v. U.S. Environmental 
Protection Agency, 616 F.2d 1153, 1160 (9th Cir.1980).  
 
(emphasis added).FN16Karuk Tribe, and Animal Defense 
Council v. Hodel, 840 F.2d 1432, 1437 (9th Cir.1988), on 
which it relies, do stand for the proposition that, before 
admitting documents under any exception to the general 
rule against extra-record evidence, a court should require 
that a plaintiff make an initial showing that the existing 
record is insufficient. Here, defendants maintain that 
those documents plaintiffs have referenced to explain 
complex or technical matters, are “ the cart before the 
horse,”  because Plaintiffs have not shown the existing 
record is inadequate.  
 
*17 First, Federal Defendants objection is arguably 
untimely. They did not cite cases requiring a preliminary 
showing of insufficiency when the motion to augment 
was briefed and heard. Nor did Federal Defendants timely 
move for reconsideration of the May 13, 2006 ruling on 
the motion to augment. Striking the challenged documents 
now, would cause prejudice to Plaintiffs, who relied upon 
these rulings to prepare their dispositive motions.  
 
Even assuming a timely and specific objection, on the 
merits, Plaintiffs' extra-record documents were properly 
admitted. Of these twenty-two documents, Plaintiffs' 
papers only referenced eight: Docs. 9, 10, 11, 12, 13, 20, 
21 & 22. With the exception of Documents 12 and 22, all 
were admitted on multiple grounds. (Documents 12 and 
22 were admitted for the limited purpose of explaining 
technical materials.) The documents and the bases for 
their admission are as follows:  
 

Document 
9:  

Summary 
of Annual 
Joint 
Meeting of 
California 
Bay-Delta 
Authority 
and Bay-
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Delta 
Public 
Advisory 
Committee 
(December 
8-9, 2004).  

 Admitted “ 
for the 
limited 
purpose of 
determining 
whether 
USFWS 
failed to 
adequately 
consider the 
EWA/CVPI
A(b)(2) 
issue,”  “ 
for the 
limited 
purposes of 
determining 
whether 
USFWS 
failed to 
adequately 
consider the 
climate 
change 
issue and 
the 
scientific 
significance 
of any such 
failure ...,”  
and, as 
appropriate, 
to explain 
complex 
and 
technical 
matters.  

Document 
10:  

Climate 
Change 
Uncertainti
es & 
CALFED 
Planning: 
What Are 
Current 
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Observation
s and 
Models 
Saying? 
Powerpoint 
presentation 
by Michael 
Dettinger, 
U.S. 
Geological 
Survey at 
the Scripps 
Institute for 
Oceanograp
hy, et al. to 
Bay-Delta 
Authority 
(December 
8, 2004).  

 Admitted “ 
for the 
limited 
purposes of 
determining 
whether 
USFWS 
failed to 
adequately 
consider the 
climate 
change 
issue and 
the 
scientific 
significance 
of any such 
failure,”  
and as 
appropriate, 
to explain 
complex 
and 
technical 
matters.  

Document 
11:  

Summary 
of Annual 
Joint 
Meeting of 
California 
Bay-Delta 
Authority 
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and Bay-
Delta 
Public 
Advisory 
Committee 
(February 
9-10, 
2005).  

 Admitted 
for the 
limited 
purpose of 
showing 
that 
USFWS 
failed to 
consider 
relevant 
Delta smelt 
population 
data and its 
scientific 
significance
,”  and, as 
appropriate, 
to explain 
complex 
and 
technical 
matters.  

Document 
12:  

Letter from 
H. Candee 
and K. 
Poole, 
NRDC, to 
S. 
Thompson 
re 
Consultatio
n on 
OCAP: 
Significant 
New Delta 
Smelt 
Information
, Service 
(Feb. 14, 
2005).  

 Admitted 
only to 
explain, as 

© 2007 Thomson/West. No Claim to Orig. U.S. Govt. Works.  



--- F.Supp.2d ----  Page 17 

--- F.Supp.2d ----, 2007 WL 1577896 (E.D.Cal.)  

(Cite as: --- F.Supp.2d ----)  
 

appropriate, 
complex 
and 
technical 
matters.  

Document 
13:  

Delta smelt 
abundance 
trends, 
Powerpoint 
presentation 
by Chuck 
Armor, 
DFG, to 
Bay-Delta 
Authority  

 Admitted 
for the 
limited 
purpose of 
showing 
that 
USFWS 
failed to 
consider 
relevant 
Delta smelt 
population 
data and its 
scientific 
significance
,”  and, as 
appropriate, 
to explain 
complex 
and 
technical 
matters.  

Document 
20:  

Supplement
al 
Biological 
Opinion on 
CVP and 
SWP 
Operations, 
April 1, 
2004 
through 
March 31, 
2006 (Feb. 
27, 2004).  

 Admitted “ 
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for the 
limited 
purpose of 
determining 
whether 
USFWS 
failed to 
adequately 
consider the 
EWA/CVPI
A(b)(2) 
issue,”  and, 
as 
appropriate, 
to explain 
complex 
and 
technical 
matters.  

Document 
21:  

Future 
Water 
Availability 
in the West: 
Will there 
be enough? 
Powerpoint 
presentation 
by M. 
Dettinger to 
24th 
Annual 
Conference 
on Water, 
Climate and 
Uncertainty
: 
Implication
s for 
Western 
Water Law, 
Policy, and 
Manageme
nt (June 11-
13, 2003).  

 Admitted “ 
for the 
limited 
purposes of 
determining 
whether 
USFWS 
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failed to 
adequately 
consider the 
climate 
change 
issue and 
the 
scientific 
significance 
of any such 
failure ...,”  
and, as 
appropriate, 
to explain 
complex 
and 
technical 
matters.  

Document 
22:  

Letter from 
John W. 
Keys, 
Bureau, to 
Hon. 
George 
Miller, 
House of 
Representat
ives re 
Bureau's 
renewal of 
CVP water 
contracts 
(Dec. 23, 
2004).  

 Admitted 
only to 
explain, as 
appropriate, 
complex 
and 
technical 
matters.  

 
*18 With the exception of Documents 12 and 22, 
Plaintiffs were permitted to reference these documents to 
show whether FWS adequately considered included 
subject matter to support the BiOp. Although Plaintiffs 
did not expressly demonstrate that the record was 
insufficient, a finding of insufficiency can be implied 
from the rulings admitting the documents. For example, 
Document 10, the powerpoint presentation regarding “ 

Climate Change Uncertainties & CALFED Planning”  
presented to the Bay-Delta Authority on December 8, 
2004, references climatological information and issues 
not otherwise discussed in the administrative record, 
bearing on whether FWS failed to adequately consider the 
climate change issue. The same reasoning applies to 
Documents 9, 10, 11, 13, 20 & 21. As for Documents 12 
and 22, were which were only admitted under the 
complex and technical matters exception, no prior 
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showing of insufficiency was made. However, Documents 
12 and 22 were only referenced as secondary citations or 
for context. Even if, any document was admitted in error, 
no prejudice has resulted.  
 
 
Summary judgment is appropriate where there are no 
genuine issues of material fact and the moving party is 
entitled to judgment as a matter of law. Fed. R. Civ. Pro. 
56(c). This is a challenge to the lawfulness of a biological 
opinion brought under the ESA and the Administrative 
Procedure Act (“ APA” ). Agency decisions made under 
the ESA are governed by the APA, which requires that 
the agency action be upheld unless it is found to be “ 
arbitrary, capricious, an abuse of discretion, or otherwise 
not in accordance with law,”  or “ without observance of 
procedure required by law.” 5 U.S.C. § 706(2)(A), (D). 
The inquiry is designed to “ ensure that the agency 
considered all of the relevant factors and that its decision 
contained no clear error of judgment.” Pacific Coast 
Fed'n of Fishermen's Ass'ns v. NMFS, 265 F.3d 1028, 
1034 (9th Cir.2001). Agency action should only be 
overturned if the agency has “ relied on factors which 
Congress has not intended it to consider, entirely failed to 
consider an important aspect of the problem, offered an 
explanation for its decision that runs counter to the 
evidence before the agency, or is so implausible that it 
could not be ascribed to a difference in view or the 
product of agency expertise.” Id. In sum, a court must ask 
“ whether the agency considered the relevant factors and 
articulated a rational connection between the facts found 
and the choice made.” Id.“ A biological opinion is 
arbitrary and capricious and will be set aside when it has 
failed to articulate a satisfactory explanation for its 
conclusions or when it has entirely failed to consider an 
important aspect of the problem.” Greenpeace v. NMFS, 
80 F.Supp.2d 1137, 1147 (W.D.Wash.2000). 
Alternatively, a biological opinion may also be invalid if 
it fails to use the best available scientific information as 
required by 16 U.S.C. § 1536(a)(2).Id. at 1150. 
 
*19 As a general rule, a court must defer to the agency on 
matters within its expertise. See National Wildlife 
Federation v. National Marine Fisheries Service, 422 
F.3d 782, 798 (9th Cir.2005). However, “ [t]he deference 
accorded an agency's scientific or technical expertise is 
not unlimited.” Id.“ Deference is not owed when the 
agency has completely failed to address some factor 
consideration of which was essential to [making an] 
informed decision.” Id. (internal citations and quotations 
omitted).  
 
A final BiOp is final agency action for judicial review 

purposes. American Rivers, infra, 126 F.3d at 1124-25.  
 
 
Plaintiffs move for summary judgment on the following 
grounds:  
 
(1) First, the BiOp did not utilize the Best Available 
Science by: (a) failing to reference the “ most recent Delta 
Smelt abundance data,”  namely the 2004 Fall Midwater 
Trawl Data; and (b) failing to consider the possible effects 
that climate change might have on the smelt's habitat.  
 
(2) Second, the BiOp unlawfully relies upon the DSRAM 
as a mitigation measure because the DSRAM process is “ 
entirely discretionary, uncertain, and unenforceable.”  In 
addition, Plaintiffs allege that Federal Defendants acted 
arbitrarily and capriciously by relying upon the EWA, 
CVPIA(b)(2), and/or VAMP programs as water sources 
necessary to implement the DSRAM. Plaintiffs allege that 
Federal Defendants have (a) failed to demonstrate that 
EWA, CVPIA and/or VAMP will continue to be available 
over the 20-year term of the BiOp and (b) failed to 
demonstrate that DSRAM can reliably operate without 
water assets from those programs.  
 
(3) Third, there is no rational connection between the 
evidence in the record and the BiOp's “ no jeopardy”  
conclusion. Specifically, Plaintiffs allege (a) that the 
BiOp's focus on salvage as the measure of harm to the 
species underestimates project impacts and results in a 
meaningless take limit; and (b) that the BiOp fails to 
explain how its no jeopardy conclusion can be justified in 
light of the identified adverse effects of the project, along 
with indirect and cumulative effects.  
 
(4) Fourth, the BiOp failed to adequately analyze whether 
the OCAP's impacts on the Delta smelt's critical habitat 
are consistent with the smelt's recovery. In addition, the 
Federal Defendants failed to adequately take into account 
smelt habitat areas other than defined by X2.  
 
(5) Finally, the BiOp is unlawfully narrow in its scope 
because it (a) fails to provide a comprehensive analysis of 
the effects of constructing facilities required to carry out 
long term CVP and SWP operations and (b) fails to 
analyze the impacts of the projects delivering the full 
amount of water authorized under CVP and SWP water 
service contracts.  
 
 

A. Threshold Issues.  
 

1. ESA 60-day notice requirement.  
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The San Luis Parties argue that Plaintiffs have not 
complied with the ESA's citizen suit notice requirement, 
16 U.S.C. § 1540(g)(2) (A)(I), that written notice be given 
to “ the Secretary, and to any alleged violator”  at least 
sixty days in advance of filing suit. Failure to give this 
notice is a bar to bringing suit under the ESA. Southwest 
Ctr. for Biological Diversity v. U.S. Bureau of 
Reclamation, 143 F.3d 515, 520 (9th Cir.1998).  
 
*20 In American Rivers v. National Marine Fisheries 
Serv., 126 F.3d 1118, 1124-25 (9th Cir.1997), the Ninth 
Circuit held that issuance of a biological opinion is a final 
agency action that is properly pled as a challenge under 
the APA, rather than as a citizen suit claim under the 
ESA. Failure to comply with the 60-day notice 
requirement does not deprive the court of jurisdiction. Id.  
 
The San Luis Parties advocate an approach that ignores 
American Rivers,FN17 taken in an unpublished district 
court opinion, Pacific Coast Fed' of Fishermen's Ass'ns v. 
U.S. Bureau of Reclamation, 2006 WL 1469390 at 27 n. 8 
(N.D.Cal.2006).Pacific Coast Federation declined to 
apply American Rivers' general rule because the 
injunctive relief the Plaintiffs sought went beyond simply 
having the biological opinion invalidated. The Pacific 
Coast Federation Plaintiffs sought to have any new 
biological opinion first reviewed by the court. This 
requested relief, fell outside the scope of the APA but was 
“ within the scope of the ESA and thus trigger[ed] the 
notice period requirement.” Id. Here, the requested relief 
is invalidation of the BiOp, a remedy undeniably 
available under the APA. American Rivers controls. There 
was no need to comply with the ESA 60-day notice 
requirement. The district court has jurisdiction over APA 
review of the BiOp.  
 

2. Jurisdiction to Review Challenges to Early 
Consultation and Preliminary Biological Opinion.  

 
Defendants contend the case is not ripe for decision. The 
BiOp covers not only current operations, but also a 
variety of future actions, some subject to formal 
consultation, others to early consultation:  
This biological opinion covers formal and early 
consultation for the operations of the CVP and SWP. The 
formal consultation effects described in this biological 
opinion cover the proposed 2020 operations of the CVP 
including the Trinity River Mainstem ROD (Trinity 
ROD) flows on the Trinity River, the increased water 
demands on the American River, the delivery of CVP 
water to the proposed Freeport Regional Water Project 

(FRWP), water transfers, the long term Environmental 
Water Account (EWA), the operation of the Tracy Fish 
Facility, and the operation of the SWP-CVP intertie. The 
effects of operations of the SWP are also included in this 
opinion and include the operations of the North Bay 
Aqueduct, the Suisun Marsh Salinity Control Gates, the 
Skinner Fish Facility and water transfers.  
Early consultation [issues address] the effects of 
operations of components of the South Delta 
Improvement Program (SDIP). These operations include 
pumping of 8500 cubic feet per second (cfs) at the SWP 
and Banks Pumping Plant (hereafter referred to as 8500 
Banks), permanent barrier operations in the South Delta, 
the long term EWA, water transfers, and CVP and SWP 
operational integration. There are two separate effects 
sections in this biological opinion, one for Formal 
Consultation and one for Early Consultation. In addition, 
there is an incidental take for formal consultation and a 
preliminary incidental take for early consultation.  
 
*21 (AR 2, 248.)  
 
The San Luis Parties object that the early consultation 
portions of the BiOp are not final agency action and any 
challenges to the early consultation process are not 
subject to judicial review. Early consultation, by 
definition, results in only a “ preliminary opinion”  and in 
a preliminary incidental take statement that “ does not 
constitute authority to take listed species.” 50 C.F.R. § 
402.11(e). Upon request for “ confirmation”  of a 
preliminary biological opinion, FWS will review the 
proposed action to determine if there have been “ 
significant changes in the action as planned or in the 
information used during early consultation.” § 402.11(f). 
Within 45 days of such request, FWS must either confirm 
the preliminary biological opinion or request formal 
consultation. Id.  
 
Plaintiffs concede that they “ are not challenging the 
validity of FWS's early consultation or its preliminary 
biological opinion regarding certain segregated 
components of the 2004 OCAP.” (Doc. 306 at 37.) 
Rather, Plaintiffs argue that the portion of the BiOp 
covering formal consultation is flawed because it fails to 
examine the full impacts of all aspects of the 2004 OCAP. 
(Doc. 306 at 37.) Plaintiffs maintain the formal 
consultation should have covered certain planned actions 
included in the early consultation that are interdependent 
with other planned actions not included in either 
consultation. This claim is cognizable, as it challenges the 
scope of the formal consultation and the completeness of 
evaluation of overall OCAP operations on jeopardy to the 
smelt, not the lawfulness of the early consultation on 
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future actions.  
 

B. The Biological Opinion Unlawfully Relies Upon 
Uncertain, Unenforceable Mitigation Measures.  

 
The BiOp concludes that the “ operations of the Projects 
under formal consultation ... will result in adverse effects 
to the delta smelt through entrainment at the CVP and 
SWP facilities and by drawing delta smelt into poorer 
quality habitat in the south delta. However with the 
inclusion of the conservation measures described above 
and the implementation of the DSRAM, these adverse 
effects would be avoided or minimized.” (AR 467 
(emphasis added).) The “ conservation measures”  
mentioned in the BiOp's conclusion are various regulatory 
mechanisms already in place to “ provide protection to 
delta smelt and/or their habitats,”  including D-1641, the 
EWA, CVPIA (b)(2) water, and VAMP. (AR 421-22, 
466-67.)  
 

1. Law Governing Mitigation Measures.  
 
Mitigation measures must be “ reasonably specific, 
certain to occur, and capable of implementation; they 
must be subject to deadlines or otherwise-enforceable 
obligations; and most important, they must address the 
threats to the species in a way that satisfies the jeopardy 
and adverse modification standards.” Ctr. for Biological 
Diversity v. Rumsfeld, 198 F.Supp.2d 1139, 1152 
(D.Ariz.2002) (citing Sierra Club v. Marsh, 816 F.2d 
1376 (9th Cir.1987)); see also NWF v. NMFS, 481 F.3d 
1224 at *12 & n. 16 (“ Although the record does reflect a 
general desire to install structural improvements [to 
benefit fish] where feasible, it does not show a clear, 
definite commitment of resources for future 
improvements.” ).  
 
*22 Plaintiffs allege that, in depending on the DSRAM 
and the other “ conservation measures”  to support its no 
jeopardy conclusion, the BiOp unlawfully relies upon 
uncertain, unenforceable mitigation measures which do 
not constitute a clear, definite commitment of resources. 
Specifically, Plaintiffs argue: (a) the DSRAM process is “ 
entirely discretionary, uncertain, and unenforceable and 
(b) the biological opinion unjustifiably assumes that the 
other, currently operational “ conservation measures”  
(e.g., the EWA and CVPIA(b) (2) water) will continue to 
be available for use by DSRAM in the future.  
 

2. The DSRAM is Unlawfully Uncertain and 
Unenforceable.  

 
All Defendants argue that the DSRAM is an effective 

adaptive management program that provides the agency 
the necessary remedial flexibility that makes the BiOp 
lawful. The BiOp describes the DSRAM as follows:  
The delta smelt risk assessment matrix (DSRAM) consists 
of month by month criteria which, when exceeded will 
trigger a meeting of the Delta Smelt Working Group 
(Working Group). The purpose of the DSRAM is to take 
actions to protect delta smelt in a proactive manner prior 
to salvage events....The DSRAM is an adaptive 
management tool which may be further modified by the 
Working Group/WOMT as new information becomes 
available, without undergoing formal 
reconsultation....Data will be updated at least weekly to 
determine the need for a meeting.  
Should a triggering criterion be met or exceeded, 
Reclamation and/or DWR will inform the members of the 
Working Group and the Working Group will determine 
the need to meet. Any member of the Working Group 
may set up a meeting of the Working Group at any time. 
A meeting of the Working Group may consist of an in-
person meeting, a conference call, or a discussion by 
email. If needed, the Working Group will meet prior to 
the weekly meetings of the DAT and the WOMT and 
information will be shared with these groups.  
Should a meeting of the Working Group prove necessary, 
the group will decide whether to recommend a change in 
exports, change in south delta barrier operations, San 
Joaquin River flows, or a change in delta cross channel 
operations, and the extent and duration of the potential 
action. These potential actions are listed in the DSRAM 
by the months wherein each of these tools generally 
become available. The group will recommend actions 
which will be shared with the DAT and forwarded to the 
WOMT for discussion and potential implementation.This 
recommendation will include a discussion of the level of 
concern for delta smelt and will include who participated 
in the working group discussions. All dissenting opinions 
and/or discussion points will also be forwarded to the 
WOMT. The Working Group will meet at least weekly 
throughout the period in which the triggering criteria are 
met or exceeded, to determine the need to provide further 
recommendations to the WOMT.  
Notes and findings of Working Group meeting will be 
submitted to the Service and members of the WOMT for 
their records. The WOMT will respond to the Working 
Group's recommendations and the actions taken by the 
WOMT will be summarized by Reclamation and/or DWR 
annually and submitted to all WOMT agencies.  
*23 If an action is taken, the Working Group will follow 
up on the action to attempt to ascertain its 
effectiveness.An assessment of effectiveness will be 
attached to the notes from the Working Group's 
discussion concerning the action.  
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(AR 344-45 (emphasis added).)  
 
The trigger criteria, which vary slightly from month to 
month, are set forth in a table (or matrix) at page 100 of 
the BiOp. (AR 346.) The criteria include: (1) the previous 
year's fall midwater trawl recovery index; (2) the risk of 
smelt entrainment based upon the location of X2; (3) the 
estimated duration of the smelt spawning period based 
upon water temperature; (4) the presence of spawning 
female smelt; (5) the proximity of the smelt to the Project 
pumping facilities; and, (6) a salvage trigger for adult 
smelt (calculated as the ratio of adult smelt salvage to the 
FMWT index) and juvenile smelt (set at zero for May and 
June, the months of the year during which salvage of 
smelt is highest). (AR 346-49.)  
 
Plaintiffs argue that the DSRAM is not “ reasonably 
specific, certain to occur, and capable of implementation”  
because: (1) the DSWG has complete discretion over 
whether to meet and whether to recommend mitigation 
measures; (2) even if the DSWG meets and recommends 
mitigation measures, the WOMT group is free to reject 
any recommendations; (3) there are no standards to 
measure the effectiveness of actions taken; (4) 
reconsultation is not required should mitigation measures 
prove ineffective; and (5) ultimately, no action is ever 
required.  
 
DWR responds that implementation of the DSRAM 
process is “ mandatory.”  For example, the incidental take 
statement requires that the projects shall be implemented 
“ as described”  in the BiOp. (AR 475.) Because the BiOp 
“ describes”  operation of the DSRAM, DWR asserts that 
its implementation is made mandatory by the incidental 
take statement's command that the project shall be 
implemented “ as described;”  if a DSRAM triggering 
criteria is met, the DSWG “ will determine the need to 
meet.” (AR 344 (emphasis added).) If circumstances 
warrant action, the DSWG will recommend fish 
protection actions and forward those recommendations to 
the WOMT. (Id.) The BiOp provides that the DSWG “ 
will meet at least weekly throughout the period in which 
the triggering criteria are met or exceeded, to determine 
the need to provide further recommendations to the 
WOMT.” (Id. at 345 (emphasis added).) The WOMT 
must then “ respond”  to DSWG's recommendations. (Id.) 
If actions are taken, the DSWG will monitor the action to 
determine its effectiveness. (Id.)  
 
DWR correctly asserts that the DSRAM process must be 
followed; this does not address Plaintiffs' argument: that 
the DSRAM process itself does not require any mitigation 

actions be taken. Nothing in DSRAM requires the DSWG 
to make action recommendations, whatever the 
circumstances, and no criteria prescribe when the WOMT 
must act to effect DSWG's recommendations.  
 
*24 DWR responds that as adaptive management, “ 
DSRAM is intentionally flexible, taking into 
consideration the uncertainties surrounding delta smelt 
population abundance and dynamics ... [D]elta smelt 
abundance has fluctuated widely, without a clear 
explanation why. While experts can monitor trends in 
delta smelt populations, estimating overall population 
abundance presently is ‘ not possible,’  nor are the sources 
of year-to-year variability in abundance well understood.” 
(Doc. 246-1 at 12.) DWR suggests that “ hard-wiring”  
the DSRAM to require specific actions be taken when 
triggering criteria occur would impair the DSRAM's 
flexibility. For example, the trigger for salvage of juvenile 
smelt is set at zero. This trigger was designed not to 
precipitate a meeting every time that standard is 
exceeded, but to cause heightened awareness of 
conditions that might require protective action. (Doc. 246-
1, at 12, citing AR at 8217-18.)  
 
The conflict between Defendants' choice of a flexible 
management approach and Plaintiffs' concern to ensure 
enforceable protective actions are taken when necessary, 
highlights the extent to which overly flexible adaptive 
management may be incompatible with the requirements 
of the ESA. Commentators recognize that adaptive 
management schemes do not fit neatly within the ESA's 
existing regulatory structure. See J.B. Ruhl,Taking 
Adaptive Management Seriously: A Case Study of the 
Endangered Species Act, 52 U. Kan. L.Rev. 1249, 1284 
(2004) ( “ The [ESA] as a whole lacks a cohesive 
adaptive management architecture....” ). H. Doremus, 
Adaptive Management, The Endangered Species Act, and 
the Institutional Challenges of “ New Age”  
Environmental Protection, 41 Washburn. L.J. 50, 52 
(2000) (“ Adaptive Management ... runs counter to human 
nature and the current structure of our management 
institutions.” ); (“ One key institutional challenge is to 
combine the flexibility required by adaptive management 
with the long-term certainty we often seek through our 
legal and political institutions.” ) 41 Washburn L.J. at 55.  
 
The case law sheds little light on how to harmonize these 
competing objectives. The parties cite no cases applying 
the “ reasonably specific, certain to occur, and capable of 
implementation”  concept (or any closely related doctrine) 
to mitigation measures employed under an adaptive 
management protocol. Most cases the parties cite are 
either wholly inapplicable or factually distinguishable.  
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For example, mitigation measures have been found 
unlawfully uncertain because their implementation was 
not within the control of the relevant federal agencies. 
National Wildlife Federation v. NMFS, 254 F.Supp.2d 
1196, 1213 (D.Or.2003), invalidated a 2000 biological 
opinion addressing the effects of the operation of the 
Federal Columbia River Power System (“ FCRPS” ) on 
several listed fish species. A 2000 biological opinion 
concluded that continued operation of the FCRPS would 
jeopardize several of the species and adversely modify 
their critical habitat and adapted mitigation measures to 
avoid jeopardy. The mitigation measures included a 
variety of short- and long-term state, regional, tribal, and 
private off-site mitigation actions. The plaintiffs argued 
that reliance on such “ uncertain and vaguely defined 
actions of third parties to protect and restore salmon 
habitat,”  violated the “ reasonably certain to occur”  
standard. Id. at 1209.The district court agreed, concluding 
that the no jeopardy determination unlawfully relied on “ 
non-federal off-site mitigation actions that are not 
reasonably certain to occur.” Id. at 1214.See also Sierra 
Club v. Marsh, 816 F.2d 1376, 1385 (9th Cir.1987) 
(invalidating biological opinion that relied on mitigation 
measure involving the transfer of 188 acres of marshland 
from private ownership to a publicly owned wildlife 
refuge; land remained under private control and subject to 
easements that rendered the land valueless for mitigation 
purposes, and private owners and local government 
indicated intent to increase use of one of the easements); 
Oregon Natural Desert Ass'n v. Lohn, 485 F.Supp.2d 
1190, 2007 WL 1170629 (D.Or.2007) (setting aside 
biological opinion in part because it overly relied on the 
actions of private individuals who had a poor past record 
of compliance with standards); Florida Key Deer v. 
Brown, 364 F.Supp.2d 1345, 1355-56 (S.D.Fla.2005) 
(setting aside biological opinion that relied on mitigation 
measures to be implemented by private landowners; 
nothing compelled the landowners to act and “ the record 
indicate[d] that some landowners entirely disregarded 
[prior mitigation measures]” ).  
 
*25 Here, the BiOp's mitigation measures are largely 
under the control of the action agency (the Bureau), 
which, operating in concert with the DWR, directly 
regulates water pumping and releases from upstream 
reservoirs.Natural Resources Defense Council v. Rodgers, 
381 F.Supp.2d 1212, 1241 (E.D.Cal.2004), does not 
provide guidance. In that case, plaintiffs contended a 
BiOp's mitigation measures were not reasonably certain to 
occur because the action agency had a poor track record 
of following through on prior commitments. The 
acknowledging that the agency's track record was “ 

discouraging”  district court recognized that the agency 
had made some progress toward implementing its prior 
commitments, id., and declined to find that the new 
commitments were not certain to occur. Id. However, the 
Rogers plaintiffs did not attack the efficacy of the 
mitigation measures themselves, only the likelihood that 
the agency would not satisfy its commitment to 
implement them. Here, Plaintiffs challenge the inherent 
uncertainty and unenforceability of the DSRAM and the 
other conservation measures.  
 
Plaintiffs cite American Rivers v. U.S. Army Corps of 
Engineers, 271 F.Supp.2d 230, 252 (D.D.C.2003), where, 
despite the fact that a prior biological opinion required the 
Corps to implement flow restrictions to mitigate impacts 
to listed species, the Corps “ made it perfectly clear”  to 
the district court “ that it ha[d] no intention of ensuring 
that its future operations will be consistent”  with the 
mitigation requirements. Id. at 253.A motion for 
preliminary injunction was granted: “ Plaintiffs will be 
likely to prove that the 2003 Supplemental BiOp violated 
the ESA and APA by improperly and unreasonably 
relying on future actions by the Corps that are virtually 
certain not to occur.” Id. at 254 (emphasis added). Here, 
in contrast, there is no such “ smoking gun”  evidence of 
the agency's intent to disregard its mitigation 
responsibilities, just no definite, certain, or enforceable 
measures.  
 
Center for Biological Diversity v. Rumsfeld, 198 
F.Supp.2d 1139, 1151-53 (D.Ariz.2002) addressed a 
biological opinion that concluded the Army's continued 
operations at Fort Huachuca, Arizona would not cause 
jeopardy to listed species that relied on flows from the 
Upper San Pedro River, even though rapid development 
in the area and uncontrolled groundwater pumping at the 
Fort posed threats to the species. The “ no jeopardy”  
finding was premised on several required mitigation 
measures.  
 
First, the Army had to develop and implement an on-base 
plan to protect and maintain populations of listed species 
and habitats; id. at 1148, even though the on-base plan 
was not designed to address the underlying problem of 
diminishing flows in the San Pedro River, see id. at 
1153.Second, the Army had to develop a regional water 
resources plan, sufficient to maintain flows in the San 
Pedro River to sustain the protected species and their 
habitats. Id. at 1148.The biological opinion 
acknowledged, that the Army had no authority over the 
implementation of the regional plan and was only 
required to participate along with other stakeholders. Id. 
at 1153.Third, the Army had to monitor progress and 

© 2007 Thomson/West. No Claim to Orig. U.S. Govt. Works.  

http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2003349093&ReferencePosition=1213
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2003349093&ReferencePosition=1213
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2003349093&ReferencePosition=1213
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2003349093
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2003349093
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2003349093
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2003349093
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2003349093
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=350&FindType=Y&ReferencePositionType=S&SerialNum=1987058661&ReferencePosition=1385
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=350&FindType=Y&ReferencePositionType=S&SerialNum=1987058661&ReferencePosition=1385
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=350&FindType=Y&ReferencePositionType=S&SerialNum=1987058661&ReferencePosition=1385
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=350&FindType=Y&ReferencePositionType=S&SerialNum=1987058661&ReferencePosition=1385
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=0000999&FindType=Y&SerialNum=2012073949
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=0000999&FindType=Y&SerialNum=2012073949
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=0000999&FindType=Y&SerialNum=2012073949
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=0000999&FindType=Y&SerialNum=2012073949
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=0000999&FindType=Y&SerialNum=2012073949
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2006439579&ReferencePosition=1355
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2006439579&ReferencePosition=1355
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2006439579&ReferencePosition=1355
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2006439579&ReferencePosition=1355
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2007062196&ReferencePosition=1241
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2007062196&ReferencePosition=1241
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2007062196&ReferencePosition=1241
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2003490425&ReferencePosition=252
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2003490425&ReferencePosition=252
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2003490425&ReferencePosition=252
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2003490425
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2003490425
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2003490425
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2003490425
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2003490425
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2003490425
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2002261860&ReferencePosition=1151
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2002261860&ReferencePosition=1151
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2002261860&ReferencePosition=1151
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2002261860
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2002261860
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2002261860
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2002261860
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2002261860
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2002261860
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2002261860
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2002261860
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&FindType=Y&SerialNum=2002261860


--- F.Supp.2d ----  Page 25 

--- F.Supp.2d ----, 2007 WL 1577896 (E.D.Cal.)  

(Cite as: --- F.Supp.2d ----)  
 

report on the implementation of the various projects.Id. at 
1149.Fourth, the biological opinion assumed the operation 
of a water recharge facility designed to temporarily delay 
the impact of groundwater overdraft, which the Rumsfeld 
court acknowledged was “ subject to substantial 
uncertainty.”  Id. at 1145.  
 
*26 Leaving it to the Army and other interested parties to 
develop a regional water management plan “ enables the 
Army to sidestep any direct responsibility for addressing 
deficit groundwater pumping,”  and was “ an admission 
that what is currently on the table as far as mitigation 
measures is inadequate to support the [ ] ‘ no jeopardy’  
decision.” 198 F.Supp.2d at 1153-54.FN18 
 
DWR distinguishes Rumsfeld, claiming it is like NWF v. 
NMFS, 254 F.Supp.2d 1196, where mitigation measures 
were unlawful because they depended upon third parties 
without any guarantee that those parties would implement 
the measures. Here, the DSRAM does not depend on 
actions by outsiders. Rumsfeld further found that the 
Army's on-base mitigation measures were insufficient 
because they did not require any measurable goals or an 
implementation schedule:  
There are no requirements in the Final BO to reduce 
reliance on groundwater pumping by any particular 
amount or to achieve any measurable goals with respect 
to water recharge. There is no date certain 
implementation requirement.The MOA includes a laundry 
list of possible mitigation measures related to water 
conservation and recharge that the Army may implement, 
but it does not establish which projects have to be 
undertaken, when, nor what the conservation objectives 
are for the respective projects. Without such specificity, 
the mitigation measures in the Final BO are merely 
suggestions.  
 
Id. at 1153 (emphasis added).Rumsfeld stands for the 
proposition that, at a minimum, a mitigation strategy must 
have some form of measurable goals, action measures, 
and a certain implementation schedule; i.e., that 
mitigation measures must incorporate some definite and 
certain requirements that ensure needed mitigation 
measures will be implemented.  
 
Here, the agency's BiOp admits that mitigation measures 
are essential. The no jeopardy finding is conditioned on 
conservation measures and the DSRAM.(See AR 422.)  
 
DWR's protestations that hard-wiring the DSRAM would 
cripple its effectiveness ignore the ESA's requirements of 
reasonable certainty, timetables, and enforceability 
standards for mitigation measures. The existing DSRAM 

process provides absolutely no certainty that any needed 
smelt protection actions will be taken at any time by 
DSWG or WOMT. The DSRAM is in substance an 
organizational flow chart that prescribes that certain 
administrative processes (meetings) will be held 
whenever a trigger criteria is met or exceeded. Although 
mitigation measures are identified, no defined mitigation 
goals are required, nor is any time for implementation 
prescribed. Incorporating some ascertainable mitigation 
standards and enforceable mitigation measures is not 
inconsistent with avoiding unduly restrictive “ hard-
wiring”  of the DSRAM.  
 
National Wildlife Federation v. Babbit, 128 F.Supp.2d 
1274 (E.D.Cal.2000)(“ NWF v. Babbit”  ), addresses an 
adaptive management approach that accommodated 
uncertainty by allowing regulators to apply new 
information gathered through monitoring to adjust and 
employ well-defined mitigation measures. There, a Habitat 
Conservation Plan (“ HCP” ) called for a development fee 
to be collected on all acreage developed in the Natomas 
Basin, north of Sacramento, home to a number of 
endangered species. The HCP also incorporated adaptive 
management provisions designed to allow the mitigation 
fee to be modified if new information justified an 
adjustment:  
*27 The [HCP] recognizes that the current state of 
knowledge as to the conservation needs of protected 
species is imperfect, and that its assumptions as to the 
amount, location, and pace of development in the Basin 
and as to the adequacy of the mitigation fee to 
accommodate increased expenses may prove inaccurate. 
The Plan addresses these uncertainties through its “ 
adaptive management”  provisions, which permit the 
Plan's conservation strategy to be adjusted based on new 
information. The HCP's conservation program can be 
modified under the adaptive management provisions if: 
(1) new information results from ongoing research on the 
GGS or other covered species; (2) recovery strategies 
under Fish and Wildlife Service recovery plans for the 
GGS or the Swainson's hawk differ from the measures 
contemplated by the HCP; (3) certain of the HCP's 
mitigation measures are shown through monitoring to 
require modification; or (4) the HCP's required minimum 
block sizes for reserve lands are shown to require 
revision. The Plan anticipates that the NBC will make 
discretionary decisions in future years based upon new 
information. The NBC will decide, for example, which 
lands to purchase, depending on a variety of future 
considerations difficult now to predict, and whether to 
change the mix of in and out of Basin reserve lands and 
agricultural as opposed to marsh reserve lands.  
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Id. at 1281-82.FN19 
 
Here, the adaptive management process has no quantified 
objectives or required mitigation measures. Although the 
process must be implemented by holding meetings and 
making recommendations, nothing requires that any 
actions ever be taken.FN20The BiOp asks the court to trust 
the agency to protect the species and its habitat. 
Notwithstanding any required deference to expertise, the 
ESA requires more.  
 
All parties agree that adaptive management can be 
beneficial and that flexibility is a necessary incident of 
adaptive management. The law requires that a balance be 
struck between the dual needs of flexibility and certainty. 
The DSRAM, as currently structured, does not provide 
the required reasonable certainty to assure appropriate and 
necessary mitigation measures will be implemented. The 
DSRAM does not provide reasonable assurance admitted 
adverse impacts of the 2004 OCAP will be mitigated. 
This aspect of the BiOp is arbitrary and capricious and 
contrary to law. Plaintiffs' motion for summary 
adjudication as to this claim is GRANTED.The agency 
has not provided a reasonable explanation showing the 
DSRAM will satisfy ESA requirements to assure survival 
and recovery of the Delta smelt.  
 
The Ninth Circuit's recent NWF v. NMFS decision 
suggests that mitigation measures that are not reasonably 
certain to occur should be excluded from the agency's no 
jeopardy analysis. See481 F.3d 1224 at *12 n. 
16.FN21Because mitigation is insufficiently certain to occur 
under the DSRAM, the DSRAM cannot cure other 
shortcomings of the BiOp.  
 

3. Plaintiffs' Alternative Argument that the BiOp is 
Arbitrary and Capricious Because DSRAM Depends 
Upon EWA, VAMP, CVPIA(b)(2) Water, Programs 

that are Uncertain in Terms of Funding and 
Effectiveness.  

 
*28 Plaintiffs maintain that the DSRAM cannot feasibly 
be implemented without adequate water assets from the 
EWA, CVPIA(b)(2), and VAMP programs. Plaintiffs 
allege that Defendants have not demonstrated that 
adequate assets from these programs will be available 
during the 20 year term of the BiOp. (See Doc. 306 at 17.)  
 
Plaintiffs correctly observe that the BiOp does not assure 
that adequate water assets from these programs will be 
available for future use under DSRAM. The BiOp itself 
acknowledges that “ [a]lthough VAMP and [EWA] have 
helped to ameliorate these threats, it is unclear how 

effective these will continue to be over time based on 
available funding and future demands for water.” (AR 
367-68.) The BiOp recognizes that the “ EWA Agencies 
envision implementation of a long-term EWA as part of 
the operation of the Project.” (AR 335.) However, the 
BiOp cannot and does not commit to implement the EWA 
in the long run. (Id.)  
 
The record reveals that the loss of EWA assets will “ 
reduce the ability of the EWA agencies to provide [ ] fish 
protections....”  (SAR 20.) Plaintiffs refer to statements 
made by FWS's D. Harlow during an annual joint meeting 
of CALFED and the Bay-Delta Public Advisory 
Committee, that a proposal to change CVPIA(b)(2) policy 
would “ change fish protection envisioned in the Record 
of Decision (ROD).”  (Doc. 9 at 4.) At the same time, Mr. 
Harlow also noted that this would “ not necessarily 
diminish fish protection.”  (Id.) However, he opined that 
such a change would “ necessitate an increase in the size 
of the EWA.” (Id.) National Oceanic and Atmospheric 
Administration (“ NOAA” ) staff questioned FWS's 
reliance on the EWA in the BiOp, noting that EWA assets 
would likely be used up for protective actions during the 
winter, before the peak months for Delta smelt salvage 
(May and June). (AR 8574.)  
 
Plaintiffs' claim rests in part on the assumption that the 
EWA, CVPIA(b)(2), and VAMP programs are the only 
mechanisms by which DSRAM may be implemented. The 
record does not support this assumption. Under the BiOp, 
the DSWG is tasked to make recommendations regarding 
fish protection actions by selecting from a list of “ tools 
for change,”  which include: (1) “ export reduction[s] at 
one or both facilities” ; (2) “ change[s] in barrier 
operations” ; (3) “ change[s] in San Joaquin River flows” 
; and (4) “ change[s] [in the] position of cross channel 
gates.” (AR 346 and 348 n. 7.) No mention is made of the 
EWA, CVPIA(b)(2), or VAMP in the DSRAM or its 
description of the “ tools for change.”  DWR rejoins that, 
regardless of whether these programs are fully funded 
and/or remain functional mechanisms to provide water to 
the Delta, “ the burden....falls on the Projects, not the 
smelt.” (Doc. 246 at 10.)  
 
The EWA is simply a means by which the SWP and CVP 
can obtain water by purchasing it from willing sellers. 
(AR 373.) EWA water may be used either to protect fish 
or to compensate project water users for reduced exports 
at the project pumps. (Id.) If money is unavailable to fund 
the EWA, Defendants are nonetheless required to prevent 
smelt take from exceeding permissible take limits.  
 
*29 The BiOp sets forth a three-tier process to supply 
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water to protect the smelt:  
Tier 1 (Regulatory Baseline). Tier 1 is baseline water and 
consists of currently existing BOs, water right decisions 
and orders, CVPIA Section 3406(b)(2) water, and other 
regulatory actions affecting operations of the CVP and 
SWP. Also included in Tier 1 are other environmental 
statutory requirements such as Level 2 refuge water 
supplies.  
Tier 2(EWA). Tier 2 is the EWA and provides fish 
protection actions supplemental to the baseline level of 
protection (Tier 1). Tier 2 consists of EWA assets, which 
combined with the benefits of CALFED's ERP, will allow 
water to be provided for fish actions when needed without 
reducing deliveries to water users. EWA assets will 
include purchased (fixed) assets, operational (variable) 
assets, and other water management tools and agreements 
to provide for specified level of fish protection. Fixed 
assets are those water supplies that are purchased by the 
EWA Agencies. These purchased quantities are 
approximations and subject to some variability. 
Operational assets are those water supplies made 
available through CVP and SWP operational flexibility. 
Some examples include the flexing of the export-to-
inflow ratio standard required [ ] for meeting Delta water 
quality and flows, and ERP water resulting from upstream 
releases pumped at the SWP Banks Pumping Plant. Water 
management tools provide the ability to convey, store, 
and manage water that has been secured through other 
means. Examples include dedicated pumping capacity, 
borrowing, banking, and entering into exchange 
agreements with water contractors. Chapter 8 of this BA 
contains a more detailed description of EWA operations, 
as characterized in the CALSIM II modeling for the CVP 
OCAP.  
Tier 3 (Additional Assets). In the event the EWA 
Agencies deem Tiers 1 and 2 levels of protection 
insufficient to protect at-risk fish species in accordance 
with the Act, Tier 3 would be initiated. Tier 3 sets in 
motion a process based upon the commitment and ability 
of the EWA Agencies to make additional water available, 
should it be needed. This Tier may consist of additional 
purchased or operational assets, funding to secure 
additional assets if needed, or project water if funding or 
assets are unavailable.It is unlikely that protection 
beyond those described in Tiers 1 and 2 will be needed to 
meet requirements of the Act.  
 
(Id. at 336-37.)DWR emphasizes that, if all else fails, Tier 
3 assets may be brought to bear, which include “ 
additional purchased or operational assets, funding to 
secure additional assets if needed, or project water if 
funding or assets are unavailable.” (Id. (emphasis added).)  
 

There is a difference between the DSRAM's failure to 
require mitigation actions in response to trigger events, 
designed to assure the commitment of necessary resources 
to smelt protection, and the duty to have available or 
acquire those necessary resources. A court must leave to 
the agency the application of its expertise and authority to 
manage the complex hydrologic, legal, financial, physical, 
and logistical aspects of protecting the delta smelt. 
Plaintiffs motion for summary adjudication is DENIED 
as to the issue of the insufficiency of the EWA, VAMP, 
and CVPIA (b)(2) programs.  
 

C. Best Available Science.  
 
*30 The § 7 formal consultation process is designed to “ 
insure”  that any agency action “ is not likely to 
jeopardize the continued existence of any endangered 
species or threatened species or result in the destruction or 
adverse modification of habitat of such species which is 
determined ... to be critical....” 16 U.S.C. § 1536(a)(2).“ 
In fulfilling the requirements of this paragraph each 
agency shall use the best scientific and commercial data 
available.” Id.  
 
An agency has wide discretion to determine what is “ the 
best scientific and commercial data available.” San Luis v. 
Badgley, 136 F.Supp.2d 1136, 1151 (E.D.Cal.2000). Yet, 
an agency must make its decision about jeopardy based 
on the best science available at the time of the decision, 
and may not defer that jeopardy analysis by promising 
future studies to assess whether jeopardy is occurring. 
Rumsfeld, 198 F.Supp.2d at 1156. While uncertainty is 
not necessarily fatal to an agency decision, e.g., 
Greenpeace Action v. Franklin, 14 F.3d 1324, 1337 (9th 
Cir.1992) (“ Greenpeace I”  ) (upholding agency decision 
even though there was uncertainty about the effectiveness 
of management measures because agency premised its 
decision on a reasonable evaluation of all available data), 
an agency may not entirely fail to develop appropriate 
projections where data “ was available but [was] simply 
not analyzed,” Greenpeace v. NMFS, 80 F.Supp.2d 1137, 
1149-50 (W.D.Wash.2000) ( “ Greenpeace II”  ) (where 
agency totally failed to develop any projections regarding 
population viability, it could not use as an excuse the fact 
that relevant data had not been analyzed). Here, EWS 
maintains the necessary data cannot be obtained.  
 

1. Does a “ Benefit of the Doubt to the Species”  
Presumption Apply?  

 
The parties debate at length whether the best available 
scientific information principle includes a requirement 
that the agency “ give the benefit of the doubt to the 
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species.” This language has its origins in the legislative 
history of the ESA, H.R. Conf. Rep. No. 96-697, 96th 
Cong., 1st Sess. 12, reprinted in 1979 U.S.C.C.A.N. 2572, 
2576:  
Section 7(b) of the act requires the fish and wildlife 
service and the national marine fisheries service to render 
biological opinions which advise whether or not proposed 
agency actions would violate section 7(a)(2). Courts have 
given substantial weight to these biological opinions as 
evidence of an agency's compliance with section 7(a). The 
amendment would not alter this state of the law or lessen 
in any way an agency's obligation under section 7(a)(2).  
As currently written, however, the law could be 
interpreted to force the fish and wildlife service and the 
national marine fisheries service to issue negative 
biological opinions whenever the action agency cannot 
guarantee with certainty that the agency action will not 
jeopardize the continued existence of the listed species or 
adversely modify its critical habitat. The amendment will 
permit the wildlife agencies to frame their section 7(b) 
opinions on the best evidence that is available or can be 
developed during consultation. If the biological opinion is 
rendered on the basis of inadequate information then the 
federal agency has a continuing obligation to make a 
reasonable effort to develop that information.  
*31 This language continues to give the benefit of the 
doubt to the species, and it would continue to place the 
burden on the action agency to demonstrate to the 
consulting agency that its action will not violate section 
7(a)(2). Furthermore, the language will not absolve 
federal agencies from the responsibility of cooperating 
with the wildlife agencies in developing adequate 
information upon which to base a biological opinion. If a 
federal agency proceeds with the action in the face of 
inadequate knowledge or information, the agency does so 
with the risk that it has not satisfied the standard of 
section 7(a)(2) and that new information might reveal that 
the agency has not satisfied the standard of section 
7(a)(2).  
 
(emphasis added).  
 
In Conner v. Burford, 848 F.2d 1441, 1454 (9th 
Cir.1988), the Ninth Circuit applied this “ benefit of the 
doubt”  language to hold that FWS violated the ESA by “ 
failing to use the best information available to prepare 
comprehensive biological opinions considering all stages 
of the agency action....”  At dispute in Conner was a 
biological opinion reviewing the proposed sale of oil and 
gas leases on National Forest land. The biological opinion 
analyzed the impact of the “ initial lease phase,”  but 
failed to address the potential impact of post leasing 
activities, such as oil and gas development. FWS reasoned 

that there was “ insufficient information available to 
render a comprehensive biological opinion beyond the 
initial lease phase,”  relying instead on “ incremental-step 
consultation.”  Id. at 1452.The Ninth Circuit recognized 
that “ the precise location and extent of future oil and gas 
activities were unknown at the time,”  but, “ extensive 
information about the behavior and habitat of the species 
in the areas covered by the leases was available.” Id. at 
1453.With this information, “ FWS could have 
determined whether post-leasing activities in particular 
areas were fundamentally incompatible with the 
continued existence of the species.” Id. at 1454.  
In light of the ESA requirement that the agencies use the 
best scientific and commercial data available to insure 
that protected species are not jeopardized, 16 U.S.C. § 
1536(a)(2), the FWS cannot ignore available biological 
information or fail to develop projections of oil and gas 
activities which may indicate potential conflicts between 
development and the preservation of protected species. 
We hold that the FWS violated the ESA by failing to use 
the best information available to prepare comprehensive 
biological opinions considering all stages of the agency 
action, and thus failing to adequately assess whether the 
agency action was likely to jeopardize the continued 
existence of any threatened or endangered species, as 
required by section 7(a)(2).To hold otherwise would 
eviscerate Congress' intent to “ give the benefit of the 
doubt to the species.”   
 
Id. (emphasis added).Conner does not directly support the 
broader interpretation urged by Plaintiffs, that the agency 
should err on the side of the species when evaluating 
uncertain evidence. Conner stands for the proposition that 
an agency cannot abdicate its responsibility to evaluate 
the impacts of an action on a species by labeling available 
information “ uncertain,”  because doing so violates 
Congress' intent that the agencies “ give the benefit of the 
doubt to the species.”   
 
*32 Center for Biological Diversity v. Lohn, 296 
F.Supp.2d 1223, 1239 (W.D.Wash.2003) (rev'd on other 
grounds, 483 F.3d 984, 2007 WL 1217738 (9th Cir.)), 
applied the Conner holding in conformity with Plaintiffs' 
interpretation. Lohn addressed the listing under the ESA 
of a population of orca whales. Despite considerable 
record evidence suggesting the Orca whales should be 
considered a separate species, the Orca population had not 
yet been identified as a separate taxon.NMFS decided not 
to list the species based on the scientific uncertainty that 
existed in the field of taxonomy, relying on the fact that 
the new taxon had not yet been designated. The district 
court ruled this decision was arbitrary and capricious:  
Given the considerable morphological, behavioral, and 
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genetic evidence that the global Orcinus orca taxon is 
inaccurate and that residents and transients do not belong 
to the same taxon, the decision not to list the Southern 
Residents cannot be based upon a lack of consensus in the 
field of taxonomy regarding the precise, formal 
taxonomic redefinition of killer whales, particularly when 
that lack of agreement is compounded by the extreme 
difficulty in gathering evidence to achieve consensus. The 
best available science standard gives “ the benefit of the 
doubt to the species.” Conner v. Burford, 848 F.2d 1441, 
1454 (9th Cir.1988) (observing one of the purposes of the 
best available science standard in review of whether 
agency action may result in destruction or adverse 
modification of listed species' habitat pursuant to 16 
U.S.C. § 1536(a)(2)).To deny listing of a species simply 
because one scientific field has not caught up with the 
knowledge in other fields does not give the benefit of the 
doubt to the species and fails to meet the best available 
science requirement.  
 
Id. at 1239 (emphasis added).FN22 
 
In response, Defendant Intervenors cite Oceana, Inc. v. 
Evans, 384 F.Supp.2d 203 (D.D.C.2003), a challenge to 
NMFS's choice between two estimates of how much take 
a particular type of fishing gear would cause. The agency 
chose the lower estimate, reasoning that it was the “ best 
estimate possible.”  The plaintiff argued that this estimate 
failed to give the “ benefit of the doubt”  to the species. 
Id. at 228.Although the lower estimate was uncertain, the 
district court reasoned that “ the ESA does not require the 
agency to reject the ‘ best estimate possible’  in favor of a 
more ‘ conservative’  estimate that, according to the 
scientists, would be lacking in support.” Id.  
 
Lohn and Oceana appear irreconcilable, but, they can be 
harmonized.Lohn rejected an agency's decision to follow 
the taxonomy in the face of significant and compelling 
scientific evidence favoring a different conclusion. To 
side with the agency under such circumstances would “ 
not give the benefit of the doubt to the species....” Id. at 
1239.In contrast, Oceana, concerned an agency's choice 
of the “ best estimate possible”  over a more “ 
conservative”  estimate that lacked scientific support. The 
Oceana court refused to ignore the general rule that an 
agency must choose the best available science, simply 
because the ESA commands that the agency give the “ 
benefit of the doubt”  to the species. Both cases stand for 
the proposition that the agency must carefully examine 
the available scientific data and models and rationally 
choose the most reliable.  
 

2. The BiOp's Failure to Address the 2004 Fall 

Midwater Trawl Data.  
 
*33 Plaintiffs assert that “ one of the most egregious 
errors in the [BiOp] is its failure to consider available fall 
2004 Delta smelt abundance data, which evoked grave 
concern among agencies involved in smelt management.” 
FN23(Doc. 232 at 5.) On February 9, 2005, FWS and other 
CALFED members met to discuss Delta smelt abundance. 
Among other things, participants discussed data from the 
2004 fall midwater trawl (“ FMWT” ) survey, which 
revealed that “ estimates of Delta smelt appear to be their 
lowest since 1964.” (Doc. 11 at 5; AR 9199-9200, 9202; 
Doc. 12.) The February 16, 2005, BiOp, contained no 
mention of the 2004 FMWT data.  
 
Plaintiffs assert that FWS acted arbitrarily, capriciously 
and unlawfully by “ ignoring”  the 2004 FMWT data and 
relying instead on the more favorable abundance data 
from earlier abundance surveys. (AR 366-67 (noting that 
the 2003 FMWT results were more favorable than those 
from 2002, while simultaneously acknowledging that the 
2003 summer townet index (1.6) was “ well below the 
pre-decline average of 20.4 in (1959).” ).) Despite the 
receipt of the new, even less favorable 2004 FMWT data, 
FWS made no substantive changes to its jeopardy analysis 
in the biological opinion and did not use or address the 
new data in any way, not even to explain why the data 
was not discussed. At oral argument, the agency 
maintained that ESA analysis cannot go on forever, that 
there must be a cutoff.  
 
Plaintiffs note that the low population numbers revealed 
by the FMWT data were “ not unexpected,”  as smelt 
abundance had been on a downward trend for at least two 
years prior. (AR 370-71; 9199-9200, 9202.) One 
prominent smelt biologist warned at a June 2003 OCAP 
symposium that managers should expect very low smelt 
abundance data in the near future and that water exports 
were a key factor in the population decline, noting that the 
“ cumulative proportion of the population lost to exports 
relative to abundance”  could be as high as 30 percent. 
(AR 5069.)  
 
Federal Defendants suggest that Plaintiffs' entire 
argument should be rejected as internally inconsistent. 
(Doc. 242 at 26-27.) Plaintiffs contend that FWS should 
have revised the BiOp in light of the 2004 FMWT data 
and that additional evidence of a downward trend was “ 
not unexpected.”  These contentions are consistent with 
the central premise of Plaintiffs' position-that the 2004 
FMWT data reflected a record low abundance (the data 
showed “ estimates of Delta smelt appear to be at their 
lowest since 1964”  (Doc. 11 at 5)); so low that the data 
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should have been addressed in the BiOp, even if the 
agency already knew that smelt abundance was trending 
downward.  
 
The State Water Contractors suggest that Plaintiffs' 
acknowledgment that the downward trend was “ not 
unexpected,”  establishes that the BiOp fully recognizes 
the dire situation of the smelt. (Doc. 241 at 4.) The BiOp 
reflects that FWS had knowledge that smelt population 
levels were at extremely low levels, “ [s]ince 1983, the 
delta smelt population has exhibited more low FMWT 
abundance indices, for more consecutive years, than 
previously recorded.” (AR 367.)  
*34 The results of seven surveys conducted by the 
Interagency Ecological Program (IEP) corroborate the 
dramatic decline in delta smelt....According to seven 
abundance indices designed to record trends in the status 
of the delta smelt, this species was consistently at low 
population levels during the last ten years (Stevens et 
al.1990). These same indices also show a pronounced 
decline from historical levels of abundance (Stevens et 
al.1990).  
 
(AR at 370.) The State Water Contractors' argument 
ignores that the 2004 FMWT data evidences record low 
(the lowest) smelt abundance. Plaintiffs maintain that 
FWS' acknowledgment of a downward trend is inadequate 
as it does not address or analyze in survival and recovery 
terms, that smelt abundance levels had reached the lowest 
ever recorded.  
 
The State Water Contractors argue that, although the 
BiOp admits the fact of the smelt's declining population, it 
does not and cannot explain the cause of the decline, 
because there is no scientific consensus as to causation. 
(Doc. 241 at 5.) “ Contributing to [this] uncertainty,”  “ is 
the fact that SWP and CVP operations have been ongoing 
for decades-a period during which Delta smelt abundance 
has increased as well as declined.” (Id. at 6.) The State 
Water Contractors assert that the DSRAM was adopted in 
part to protect the smelt while further monitoring and 
research is carried out to resolve these uncertainties. They 
conclude that even if the 2004 FMWT data had been 
addressed in the BiOp, the ultimate opinion reached 
would not have differed; i.e., that operation of the projects 
under the 2004 OCAP BiOp would not jeopardize the 
smelt because, among other things, take will remain at or 
below historic levels and the DSRAM will protect smelt 
from salvage at project facilities.FN24But, this is post hoc 
argument; neither the agency or the biological opinion 
addressed the 2004 FMWT data and available scientific 
information opined that Project operations contributed to 
the decline of the smelt.  

 
The cases the parties cite do not answer whether FWS did 
not have to analyze most recent data because it would not 
have altered the ultimate conclusion. Some cases suggest 
that FWS must use all available information to ensure that 
a biological opinion analyzes the threats to a species in a 
comprehensive manner. Plaintiffs refer to Greenpeace II, 
80 F.Supp.2d at 1149-50, for the proposition that failure 
to analyze and incorporate available data is fatal to a 
biological opinion. In that case, NMFS concluded in a 
biological opinion that the total groundfish catch 
authorized in the Bering Sea and Gulf of Alaska in a 
single fishing season (1999) would not jeopardize the 
endangered Stellar sea lion. NMFS limited the scope of 
the biological opinion to that single year of fisheries 
management activities. The district court ruled that the 
agency should have broadened the scope of the biological 
opinion to consider the overall fishery management 
regime, including relevant regulations and specifications. 
Id. at 1146-47.This failure to produce a comprehensive 
biological opinion permeated all other aspects of the 
agency's decision. The district court found fault with the 
BiOp's superficial analysis, emphasizing the agency's 
failure to address the overall effects of the fisheries upon 
the sea lion:  
*35 As far as the Court can ascertain, the focus of BiOp2 
is limited to analyzing whether the fisheries compete with 
the sea lion for prey. In particular, BiOp2 focuses on the 
potential for localized depletions of prey caused by the 
fisheries. BiOp2 at 90, 112. Even with respect to this 
limited topic of discussion, meaningful analysis is 
virtually non-existent. NMFS itself repeatedly concludes 
in BiOp2 that it simply lacks the information to make any 
determination one way or the other.See BiOp2 at 111-
118. Thus, NMFS's analysis is admittedly incomplete and 
its conclusions inconclusive. Although inconclusive data 
does not necessarily render a particular scientific 
conclusion invalid, the limited scope and quality of 
analysis that is contained in BiOp2 serves to highlight its 
overall inadequacy. For example, NMFS relies 
substantially on its conclusion that many of the target 
groundfish species are not important sea lion prey, despite 
uncertain evidence. BiOp2 at 114. That many of the target 
species may not individually constitute a major prey 
source, however, does not mean the cumulative impact of 
these fisheries is insignificant. In other words, limited 
analysis which suggests the fisheries do not jeopardize the 
sea lion does not obviate the requirement that NMFS 
address the full scope of the FMPs in order to ascertain 
their overall effects.  
In sum, BiOp2 is limited in scope, heavy on general 
background information, and deficient in focused and 
meaningful discussion and analysis of how these large 
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fisheries, and the complex management measures which 
regulate them, affect endangered Steller sea lions. That 
NMFS now finds it necessary to undertake yet another “ 
comprehensive consultation”  is a final indication to this 
Court that BiOp2 is not the broad and in-depth 
consultation it was purported to be by NMFS, much less 
coextensive in scope with the FMPs as required under the 
ESA.  
A biological opinion which is not coextensive in scope 
with the identified agency action necessarily fails to 
consider important aspects of the problem and is, 
therefore, arbitrary and capricious. Here, BiOp2 not only 
fails to consider important aspects of the problem, the 
analysis it does contain is simply not adequate. Although 
an agency need not rely on conclusive scientific proof in a 
biological opinion, its conclusions must be based on “ the 
best scientific and commercial data available.” 16 U.S.C. 
§ 1536(a)(2). Thus, an agency “ cannot ignore available 
biological information or fail to develop projections”  
which may indicate potential conflicts between the 
proposed action and the preservation of endangered 
species.Conner, 848 F.2d at 1454.  
 
Id. at 1149-50 (emphasis added).  
 
In Greenpeace II, NMFS admitted that the information it 
needed to perform a more comprehensive review was 
available, but argued that it “ could not have been 
analyzed in the time allowed.” Id. at 1150.The district 
court rejected this argument:  
*36 A federal agency ... is not “ excused from [fulfilling 
the dictates of the ESA] if, in its judgment, there is 
insufficient information available to complete a 
comprehensive opinion and it takes upon itself [a more 
limited analysis].” Conner, 848 F.2d at 1455. This is not a 
situation where NMFS fully addressed the problem based 
on uncertain scientific data. See Greenpeace Action v. 
Franklin, 14 F.3d 1324, 1337 (9th Cir.1992).Rather, 
NMFS entirely ignored relevant factors and admittedly 
failed to analyze and develop projections based on 
information that was available.  
 
Id. at 1150 (emphasis added); see also Conner, 848 F.2d 
at 1454 (biological opinion invalidated because agency 
failed to “ use best information available to prepare 
comprehensive biological opinions considering all stages 
of agency action” ).  
 
Plaintiffs analogize this case to Greenpeace II, because 
the agency has ignored available biological information. 
Here, Plaintiffs complain that FWS failed to incorporate 
into existing models and analyses that already reflected 
concern over an overall declining trend in smelt, the most 

recent survey information, evidencing a more pronounced 
decline in smelt populations than ever before recorded. In 
Greenpeace II, the agency entirely failed to perform a 
comprehensive review of threats to the sea lion. The 
difference in degree is not significant.  
 
Federal Defendants cite Oceana, 384 F.Supp.2d 203, 
where NMFS concluded that an amendment to the 
Atlantic Sea Scallop Fishery Management Plan would not 
jeopardize the protected loggerhead sea turtle, based on a 
population model that involved a degree of uncertainty, 
but that the agency determined was the “ most reliable 
method.”  Id. at 215.The Oceana plaintiffs did not dispute 
that the model represented the “ best available science,”  
instead arguing that the model was “ so ill-suited to the 
purpose for which it was used, and so fraught with 
uncertainties,”  that the agency could not rationally reach 
its no jeopardy conclusion. Id. at 218.The district court 
upheld the agency's use of the model, reasoning “ [t]ime 
and again courts have upheld agency action based on the ‘ 
best available’  science, recognizing that some degree of 
speculation and uncertainty is inherent in agency 
decisionmaking, even in the precautionary context of the 
ESA.” Id. at 219.Though the ESA should not be 
implemented “ haphazardly, on the basis of speculation, 
id. at 219, the model “ bears a rational relationship to the 
reality it purports to represent”  and no other alternative 
model was available, id. at 221.  
 
The circumstances here are not analogous to those in 
Oceana, where the plaintiffs admitted that the challenged 
model was the best, albeit uncertain, available science. 
Here, Plaintiffs maintain the agency's failure to analyze 
the most recent smelt population information prevented 
consideration of the best available, consequential 
scientific information.  
 
*37 Federal Defendants also rely on Greenpeace I, 14 
F.3d at 1337, an earlier challenge to a Stellar sea lion 
biological opinion. The Greenpeace I plaintiffs argued 
that the agency acted arbitrarily and capriciously by 
approving certain fishery management measures despite 
uncertainty about the effects of the measures on the sea 
lion. The Ninth Circuit concluded that the presence of 
some uncertainty did not violate the best available science 
requirement in part because that BiOp analyzed all the 
available data:  
We hold that the Service has fulfilled its substantive 
duties as well. Despite Greenpeace's assertions to the 
contrary, the Service supported its conclusions with ample 
data and analysis. The June biological opinion indicates 
that the Service, the Alaska Fisheries Science Center, and 
the National Marine Mammal Laboratory “ analyzed all 
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the available data on the pollock fishery and Steller sea 
lions”  in the Gulf of Alaska. The Service also sought the 
recommendations of the Steller Sea Lion Recovery Team. 
The opinion demonstrates that the Service evaluated the 
spatial and temporal distribution of commercial fishing 
across the Gulf of Alaska. It then addressed not only the 
total biomass of pollock in the Gulf and the effects of 
fishery removals on that biomass, but also the spatial and 
temporal distribution of pollock across the Gulf. And 
despite Greenpeace's claims to the contrary, the Service 
did not ignore hydroacoustic surveys of pollock biomass, 
but considered and compared them to bottom trawl 
surveys. Finally, while the Service has repeatedly 
conceded that it was uncertain about the effectiveness of 
its management measures, it premised these measures on 
a reasonable evaluation of available data, not on pure 
speculation.  
The biological opinions indicate that the Service, an 
expert agency, consulted with other teams of experts to 
consider all relevant factors pertaining to the effects of the 
Gulf fishery on the Steller sea lion. And they indicate that 
the Service did not ignore data, as Greenpeace suggests. 
The Service's decision to go ahead with the 1991 fishery 
under the proposed restrictions, despite some uncertainty 
about the effects of commercial pollock fishing on the 
Steller sea lion, was not a clear error of judgment.  
 
(Emphasis added.) Id. at 1337.Here, unlike Greenpeace I, 
FWS failed to analyze all of the available data on the 
Delta smelt, as the 2004 FMWT data is not mentioned in 
the BiOp. Nor has FWS resolved uncertainties about the 
identified causes of the serious decline in Delta smelt 
abundance by adopting unenforceable management 
measures.  
 
“ Although a decision of less than ideal clarity may be 
upheld if the agency's path may reasonably be discerned, 
[a court] cannot infer an agency's reasoning from mere 
silence. Rather, an agency's action must be upheld, if at 
all, on the basis articulated by the agency itself.” Pacific 
Coast Fed'n of Fishermen's Ass'ns v. United States 
Bureau of Reclamation, 426 F.3d 1082, 1091 (9th 
Cir.2005) (internal citations and quotations omitted).“ 
[W]hen reviewing a biological opinion, [a court may] rely 
only ‘ on what the agency actually said’ ....” Id.(quoting 
Gifford Pinchot Task Force, 378 F.3d at 1072 & n. 9). 
Had FWS examined the FMWT 2004 data in the BiOp, 
the weight it gave to that data would have been entitled to 
deference. The agency's silence cannot be afforded 
deference.  
 

a. The timing of the 2004 FMWT Data relative to the 
issuance of the BiOp.  

 
*38 Federal Defendants complain the timing of the 
release of the 2004 FMWT data did not leave enough time 
to address the data before issuance of the biological 
opinion. The record shows at the very latest, the 2004 
FMWT data was presented to FWS and other CALFED 
members on February 9, 2005, less than a week before the 
February 16, 2005, issuance of the biological opinion. 
Federal Defendants assert they were not required to 
rewrite the BiOp at the “ eleventh hour.”  (Doc. 242 at 
27).  
 
Although the record shows the 2004 FMWT data was 
presented at the February 9, 2005 CALFED meeting, it is 
unclear when FWS first saw this data. Plaintiffs' claim 
that the data was available in December 2004, is not 
supported.FN25However, even assuming FWS was not 
aware of the 2004 FMWT data until February 9, 2005, the 
agency was not operating under a deadline. As in 
Greenpeace II, where the agency's statutory duty was not 
excused because the data could not be “ analyzed in the 
time allowed,”  80 F.Supp.2d at 1150, here, FWS could 
have delayed releasing the biological opinion until it had 
reviewed and analyzed the new abundance data, which 
was especially significant as it showed Delta smelt 
abundance at its nadir.  
 
Defendants and Defendant-Intervenors rejoin that the 
failure of the BiOp to directly address the 2004 FMWT is 
harmless, because one of the DSRAM's trigger criteria is 
an index based upon the previous years' FMWT results, 
calling for any new abundance data to be incorporated 
into the adaptive management process. However, even if 
the data were considered later in the DSRAM process, no 
designated protective actions are required to be taken in 
response to any of the triggering criteria.FN26 
 
Federal Defendants raise a legitimate concern about 
having to prolong completion of the BiOp on the eve of 
its release. In theory, new scientific information could 
arrive on FWS's doorstep on a daily basis. If FWS was 
required to consider and address every new piece of 
information it received prior to publication of its decision, 
it would be effectively impossible for the agency to 
complete a biological opinion. But, this is not such a case. 
The FMWT is a credible and reliable Delta smelt 
population abundance survey, regularly compiled on an 
annual basis, and relied upon by the agency in the past. 
There is no rational reason to ignore such important data. 
The BiOp places great weight on the FMWT as “ the 
second longest running survey.”  (AR 366, 370). The 
agency does not suggest the time of receipt of the 2004 
FMWT data was unexpected. The agency's failure to 
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acknowledge and analyze the record low abundance 
levels revealed by the 2004 FMWT is unreasonable and 
violated its duty to use the best available scientific 
information. 16 U.S.C. § 1536(a)(2).  
 
Plaintiffs' motion for summary adjudication is 
GRANTED as to this claim.  
 

3. Global Climate Change Evidence.  
 
Plaintiffs next argue that the BiOp ignored data about 
Global Climate Change that will adversely affect the 
Delta smelt and its habitat. (Doc. 232 at 7.) This is 
potentially significant because the BiOp's conclusions are 
based in part on the assumption that the hydrology of the 
water bodies affected by the OCAP will follow historical 
patterns for the next 20 years. (AR 375 (explaining that 
CALSIM II modeling involved making “ adjustments to 
historic water supplies ... by imposing future level land 
use on historical meteorological and hydrologic 
conditions” ).)  
 
*39 In a July 28, 2004 comment letter, Plaintiff NRDC 
directed FWS's attention to several studies on the 
potential effects of climate change on water supply 
reliability, urging that the issue be considered in the 
BiOp. (AR 8552-56.) The comment letter stated:  
The best scientific data available today establishes that 
global climate change is occurring and will affect western 
hydrology. At least half a dozen models predict warming 
in the western United States of several degrees Celsius 
over the next 100 years (Redmond, 2003). Such 
sophisticated regional climate models must be considered 
as part of the FWS' consideration of the best available 
scientific data.8:43 AM 6/5/2007  
Unfortunately, the Biological Assessment provided by the 
Bureau to FWS entirely ignores global climate change 
and existing climate change models. Instead, the BA 
projects future project impacts in explicit reliance on 
seventy-two years of historical records. In effect, the 
Biological Assessment assumes that neither climate nor 
hydrology will change. This assumption is not 
supportable.  
In California, a significant percentage of annual 
precipitation falls as snow in the high Sierra Nevada 
mountains. Snowpack acts as a form of water storage by 
melting to release water later in the spring and early 
summer months (Minton, 2001). The effects of global 
climate change are expected to have a profound effect on 
this dynamic. Among other things, more precipitation will 
occur as rain rather than snow, less water will be 
released slowly from snowpack “ storage”  during spring 
and summer months, and flooding is expected to increase 

(Wilkinson, 2002; Dettinger, 2003).These developments 
will make it more difficult to fill the large reservoirs in 
most years, reducing reservoir yields and will magnify the 
effect of CVP operations on downstream fishes (Roos, 
2001). These developments will also dramatically 
increase the cost of surface storage relative to other water 
supply options, such as conservation.  
While the precise magnitude of these changes remains 
uncertain, judgments about the likely range of impacts 
can and have been made. See e.g.,U.S. Global Climate 
Action Report-2002; Third National Communication of 
the United States Under the United Nations Framework 
Convention on Climate Change at 82, 101 (2002). [FN3]. 
The Service can and must evaluate how that range of 
likely impacts would affect CVP operations and impacts, 
including the Bureau's ability to provide water to 
contractors while complying with environmental 
standards. We therefore request that the Service review 
and consider the work cited above, as well as the 
background and Dettinger presentation at a recent climate 
change conference held in Sacramento, June 9-11, 2004 
[citation omitted] and climate change reports [citation 
omitted].  
 
(AR at 8554-55 (emphasis added).)  
 
 
A second presentation by Michael Dettinger at a 
December 8-9, 2004 CALFED meeting, attended by FWS 
staff, concluded that “ warming is already underway ...” ; 
that this would result in earlier flows, more floods, and 
drier summers; and that “ California water 
supplies/ecosystems are likely to experience [ ] changes 
earliest and most intensely.” (Doc. 10 at 18.) Following 
Dettinger's presentation, members of CALFED noted “ 
the need to reevaluate water storage policies and ERP 
[Ecosystem Recovery Program] recovery strategies, all of 
which would be affected by projected climate changes.” 
(Doc. 9 at 3.) The record reflects that extreme water 
temperatures can have dramatic impacts upon smelt 
abundance. (AR 8979-80.)  
 
*40 In addition to the specific studies and data cited by 
NRDC, FWS scientists recognized the issue of climate 
change warranted further consideration. At a June 2003 
symposium entitled “ Framing the issues for 
Environmental and Ecological Effects of Proposed 
Changes in Water Operations: Science Symposium on the 
State of Knowledge,”  a number of questions regarding 
climate change were raised, including: “ How does the 
proposed operations plan account for the potential effects 
of climate change (e.g., El Nino or La Nina, long term 
changes in precipitation and runoff patters, or increases in 
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water temperature)?”  (AR at 4839.)  
 
Plaintiffs argue that, despite this evidence that climate 
change could seriously impact the smelt by changing 
Delta hydrology and temperature, the BiOp “ did not so 
much as mention the probable effects of climate change 
on the delta smelt, its habitat, or the magnitude of impacts 
that could be expected from the 2004 OCAP operations, 
much less analyze those effects.” (Doc. 232 at 8.) 
Defendants and Defendant-Intervenors respond by 
arguing (1) that the evidence before FWS at the time the 
BiOp was issued was inconclusive about the impacts of 
climate change; and (2) that, far from ignoring climate 
change, the issue is built into the BiOp's analysis through 
the use of X2 as a proxy for the location and distribution 
of Delta smelt.  
 

a. Inconclusive Nature of Available Information 
Regarding the Impacts of Global Climate Change on 

Precipitation.  
 
Federal Defendants and the State Water Contractors 
characterize Mr. Dettinger's presentation, as reflecting “ a 
great deal of uncertainty that climate change will impact 
future precipitation.” The presentation is entitled “ 
Climate Change Uncertainties and CALFED Planning.” 
(Doc. 10 at 1.) Dettinger acknowledges that, although 
current climate models “ yield consistent warming 
scenarios for California” (id. at 6), there is no similar 
consensus regarding the impact of warming on future 
precipitation (id. at 7). Federal Defendants suggest that 
FWS “ responsibly refused to engage in sheer guesswork, 
and properly declined to speculate as to how global 
warming might affect delta smelt.” (Doc. 242 at 23.) But, 
the NRDC letter cited a number of studies in addition to 
Mr. Dettinger's presentations, all of which predict that 
anticipated climate change will adversely impact future 
water availability in the Western United States.  
 
At the very least, these studies suggest that climate 
change will be an “ important aspect of the problem”  
meriting analysis in the BiOp. Pacific Coast Fed'n, 265 
F.3d at 1034. However, as with the 2004 FMWT data, the 
climate change issue was not meaningfully discussed in 
the biological opinion, making it impossible to determine 
whether the information was rationally discounted 
because of its inconclusive nature, or arbitrarily 
ignored.FN27 
 

b. X2 as a Proxy for Climate Change.  
 
The State Water Contractors argue that the approaches 
taken in the DSRAM are “ more than adequate to deal 

with the projected impacts of climate change-assuming 
they occur.” (Doc. 241 at 8.) For example, Plaintiffs' 
suggestion that climate change will produce earlier flows, 
more floods, and drier summers is addressed by the 
DSRAM's X2 trigger. Flow level changes will be 
reflected in the position of X2. If climate change alters 
water temperatures, DSRAM also includes a temperature 
trigger, that monitors the temperature range within which 
successful Delta smelt spawning occurs.  
 
*41 The DSRAM offers no assurance that any mitigating 
fish protection actions will be implemented if the X2 
criteria is triggered. That X2 indirectly monitors climate 
change does not assuage Plaintiffs' concerns that the BiOp 
has not adequately analyzed the potential impact of 
climate change on the smelt.  
 
The BiOp does not gauge the potential effect of various 
climate change scenarios on Delta hydrology. Assuming, 
arguendo, a lawful adaptive management approach, there 
is no discussion when and how climate change impacts 
will be addressed, whether existing take limits will 
remain, and the probable impacts on CVP-SWP 
operations.  
 
FWS acted arbitrarily and capriciously by failing to 
address the issue of climate change in the BiOp. This 
absence of any discussion in the BiOp of how to deal with 
any climate change is a failure to analyze a potentially “ 
important aspect of the problem.”  FN28 
 
Plaintiffs' motion for summary adjudication is 
GRANTED as to this claim.  
 

D. There is No Rational Connection Between the No 
Jeopardy Finding and the Status of the Species.  

 
Plaintiffs next allege that there is no rational connection 
between the record evidence and the BiOp's “ no 
jeopardy”  conclusion. Plaintiffs first argue that the 
BiOp's approach to setting take limits is arbitrary and 
capricious because FWS failed to consider defined take 
limits in the context of current smelt abundance. Plaintiffs 
complain that the BiOp does not explain how its no 
jeopardy conclusion can be justified in light of the 
admitted adverse effects of the project, along with indirect 
and cumulative effects on the species.  
 
In a formal consultation, the ESA requires FWS to “ 
[f]ormulate its biological opinion as to whether the action, 
taken together with cumulative effects, is likely to 
jeopardize the continued existence of a listed species or 
result in the destruction or adverse modification of critical 
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habitat.” 50 C.F.R. § 402.14; see also16 U.S.C. § 
1536(a)(2). The phrase “ jeopardize the continued 
existence of”  means “ to engage in an action that 
reasonably would be expected, directly or indirectly, to 
reduce appreciably the likelihood of both the survival and 
recovery of a listed species in the wild by reducing the 
reproduction, numbers, or distribution of that species.” 50 
C.F.R. § 402.02.  
 
Agency action may be overturned if the agency has “ 
relied on factors which Congress has not intended it to 
consider, entirely failed to consider an important aspect of 
the problem, offered an explanation for its decision that 
runs counter to the evidence before the agency, or is so 
implausible that it could not be ascribed to a difference in 
view or the product of agency expertise.” Pacific Coast 
Fed'n, 265 F.3d at 1034. A court must ask “ whether the 
agency considered the relevant factors and articulated a 
rational connection between the facts found and the 
choice made.” Id. The agency must “ examine the 
relevant data and articulate a satisfactory explanation for 
its action including a rational connection between the 
facts found and the choice made.” Motor Vehicle Mfrs. 
Ass'n v. State Farm Mutual Ins., 463 U.S. 29, 43, 103 
S.Ct. 2856, 77 L.Ed.2d 443 (1983).  
 

1. Plaintiffs' Argument that Salvage Underestimates 
Project Impacts on the Smelt.  

 
*42 Plaintiffs assert that the BiOp's reliance on salvage is 
arbitrary and capricious because salvage is not a reliable 
basis for setting Project take limits. Plaintiffs cite record 
evidence, including statements made by smelt biologists 
and FWS employees, that salvage does not accurately 
estimate incidental take of young Delta smelt. (See AR 
8403, 7578.) The BiOp admits that salvages does not fully 
account for all smelt losses. (AR 419 (“ It should be noted 
that although salvage is used to index delta smelt take, it 
does not reliably index delta smelt entrainment. 
Furthermore, delta smelt salvage is highly variable at all 
time scales....).” ) Plaintiffs have not shown that a better 
measure of smelt take could have been generated from 
available data. The agency is entitled to rely on this 
approach as it appears to be the “ best estimate possible,”  
no party has suggested an alternative. See Oceana, 384 
F.Supp.2d at 228.  
 
This objection standing alone is insufficient to justify 
summary adjudication.  
 

2. The BiOp's Approach to Estimating Future Take 
Without Considering the Smelt's Current Abundance 

Is Arbitrary and Capricious.  

 
The take limits are based on historic sampling from “ 
salvage density”  (number of fish taken per unit of water), 
which data is adjusted using CALSIM II modeling to 
reflect water flows anticipated under the circumstances of 
the final consultation. FWS's no jeopardy determination is 
based in part on flow modeling for the final consultation 
scenario that predicted lower than historic salvage levels 
during critical times. (AR 474 (finding that the level of 
anticipated take “ is not likely to result in jeopardy to the 
smelt because this level of take is at or below historical 
levels of take.” )  
 
A close examination of the administrative record reveals 
that this conclusion relies upon an unsupported irrational 
assumption not justified by the record, i.e., that 
maintaining salvage at or below historic salvage levels 
will ensure that the 2004 OCAP is not likely to jeopardize 
the continued existence of the Delta smelt. First, by 
focusing only on how proposed operations will either 
increase or decrease smelt take, FWS effectively limited 
its analysis to determining whether the magnitude of the 
OCAP's impact upon the smelt would be different from 
the Projects' impact under the regulatory historical 
baseline. FWS did not analyze how the absolute number 
of smelt taken during any given period of Project 
operations will impact overall smelt abundance at the time 
of the 2005 BiOp or in the future. Nor does the finding 
the smelt “ still persists,”  even at the lowest recorded 
abundance levels, have any meaning if the smelt's “ 
persistence”  is at a level at or near extinction. Evaluating 
“ persistence”  instead of smelt population abundance is 
irrational, arbitrary, and runs counter to the evidence 
before the agency.  
 
The Ninth Circuit, in NWF v. NMFS, 481 F.3d 1224 at *8, 
invalidated a biological opinion in part because it failed to 
view the agency action “ in the present and future human 
and natural contexts.” Here, the BiOp similarly fails to 
provide a scientific explanation for why it is appropriate 
to set incidental take without considering the most current 
smelt population data. This methodology fails to take 
most recent available natural conditions (i.e., the smelt's 
current and/or future population abundance) into 
consideration. For example, if the smelt's population is 
currently 600,000, it might be justifiable to permit a 
monthly take of over 30,000. However, if the smelt's 
current population is only 60,000, allowing 30,000 to be 
entrained in the pumps in a single month would represent 
a 50% reduction in smelt population. Even if the 30,000 
figure was significantly lower than historic take, 
Defendant-Intervenors agree “ that salvage impacts 
cannot be accurately identified without a population 
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estimate.” (Doc. 247 at 9 n. 13.)  
 
*43 DWR asserts that, in setting the take limits, the BiOp 
took into consideration concerns expressed by experts that 
using historic information alone would not create an 
appropriate take limit. (See AR 4880, 5532, 5543). The 
first of the citations offered by DWR, an email sent by 
FWS's Wim Kimmerer to several individuals at DWR, 
EPA and elsewhere, states that there was some discussion 
at FWS about “ getting away from take as the principle 
criterion governing management and recovery of delta 
smelt.” (AR 4880.) The next page of this email goes on to 
admit that “ determining what level of mortality is 
acceptable or ‘ safe’  is going to be difficult ...Ultimately 
... this should be done through some sort of population 
model or viability analysis.” (AR 4881 (emphasis 
added).) The other cited communications express similar 
concerns. (See AR 5532, 5543.) It is time to do it, yet 
FWS continues to profess the smelt population cannot be 
reliably measured.  
 
DWR argues that, together, the take limits and the 
DSRAM address these concerns by moving the focus of 
management away from salvage. However, there is no 
way to know when or what measures will be taken under 
the DSRAM, which leaves the existing take limits as the 
only enforceable measures in the BiOp, FN29 while the 
species heads toward extinction. Using flawed take limits 
and refusing to quantify smelt population and recent 
viability trends create substantial doubt about the 
reliability of the BiOp.  
 
Defendants and Defendant-Intervenors suggest that 
sufficient information was simply not available to 
accurately determine smelt abundance.FN30Plaintiffs rejoin 
by referring to an email sent by Zachary Hymanson to 
Ryan Olah at FWS, with copies to others at concerned 
federal and state agencies. Mr. Hymanson opined: “ I 
think we are at the point where we should report and use 
quantified estimates of the total number of individuals at 
the various life stages monitories. Quantified population 
and life stage estimates of fishes around the world are 
routinely made with A LOT less data than we have for 
delta smelt.” (AR 7542 (emphasis in original).)  
 
The viability of Delta smelt has been under scrutiny for 
over ten years. No party has shown that producing a 
reliable population estimate is scientifically unfeasible. 
Information does not have to be perfect or infallible for 
the agency to be required to use it to create a population 
estimate. See Greenpeace II, 80 F.Supp.2d at 1149-50 
(finding it unlawful for agency to entirely ignore relevant 
factor and fail to analyze and develop projections 

regarding that factor based on information that was 
available); see also Conner, 848 F.2d at 1454 (biological 
opinion invalidated because agency failed to “ use best 
information available to prepare comprehensive 
biological opinions considering all stages of agency 
action.” ). Without population estimates, it is arbitrary for 
the agency to conclude that project operations will not 
result in jeopardy simply because the projects will take 
relatively fewer smelt than they did in the past, in the face 
of the undisputed fact that the smelt population has been 
declining steadily in recent years. Failing to incorporate 
any information about smelt population abundance into 
the setting of the take limits is a fundamental failure 
rendering the BiOp arbitrary and capricious.  
 
*44 The San Luis Parties' rationalization of FWS's 
approach, setting the incidental take limits using a model 
that does not take current abundance data into 
consideration, is that historic records reveal “ either no, or 
perhaps a very weak relationship, between juvenile 
abundance measured by the TNS and adult abundance 
measured by the FMWT.”  (Doc. 247 at 5.) This “ lack of 
[a] linear relationship between the two indices, shows that 
events after the TNS, in late summer and early fall, are 
probably affecting the number of juveniles that mature 
into spawners.” (Doc. 247 at 6.) From the lack of a linear 
relationship, San Luis infers that something other than 
salvage (i.e. entrainment in the pumps) is causing the 
smelt's decline.FN31 
 
The BiOp interprets the data differently:  
In a near-annual fish like delta smelt, a strong relationship 
would be expected between number of spawners present 
in one year and number of recruits to the population the 
following year. Instead, the stock-recruit relationship for 
delta smelt is weak, accounting for about a quarter of the 
variability in recruitment (Sweetnam and Stevens 
1993).This relationship does indicate, however, that 
factors affecting numbers of spawning adults (e.g., 
entrainment, toxics, and predation) can have an effect on 
delta smelt numbers the following year.  
 
(AR at 364 (emphasis added).) FN32 Plaintiffs refer to 
other record evidence creating doubt that salvage is not a 
statistically reliable indicator of smelt abundance, 
including high entrainment events in the early 1980s and 
other “ extreme events,”  including the El Niño of 1982-
83, which caused significant declines in smelt abundance. 
(AR 8979.)  
 
The BiOp acknowledges that salvage can have an impact 
on smelt abundance (although the statistical relationship 
is non-linear). It is arbitrary and capricious for FWS to 
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base take limits on a projection of future salvage 
calculated without considering the most current or future 
smelt abundance and without reliable smelt population 
estimate.  
 
Plaintiffs' motion for summary adjudication is 
GRANTED as to this issue. The BiOp's approach to 
setting incidental take limits is arbitrary and capricious 
because it fails to incorporate reliable smelt population 
data and the most recent information regarding smelt 
abundance.  
 
3. Plaintiffs' Argument That the Biop Fails to Explain 
How its No Jeopardy Conclusion Can Be Justified in 
Light of the Identified Adverse Effects of the Project, 

along with Indirect and Cumulative Effects.  
 
In formulating a biological opinion, the ESA requires 
FWS to determine “ whether the action, taken together 
with cumulative effects, is likely to jeopardize the 
continued existence of listed species or result in the 
destruction or adverse modification of critical habitat.” 50 
C.F.R. § 402.14 (emphasis added). “ Jeopardize the 
continued existence of”  means “ to engage in an action 
that reasonably would be expected, directly or indirectly, 
to reduce appreciably the likelihood of both the survival 
and recovery of a listed species in the wild by reducing 
the reproduction, numbers, or distribution of that species.” 
50 C.F.R. § 402.02 (emphasis added).  
 
*45 The BiOp concludes that the 2004 OCAP will have 
numerous direct and indirect impacts apart from salvage, 
including habitat loss, increased vulnerability of Delta 
smelt to predation, and increased vulnerability to adverse 
temperature effects. (See AR 399, 443-44.) Plaintiffs 
allege that, although the BiOp lists indirect impacts, it 
fails to explain how they relate to the potential for 
jeopardy.  
 
Federal Defendants respond to this allegation with a 
single paragraph, asserting generally that “ the biological 
opinion considers the effects of dozens of project 
components, each with a multi-layered analysis,”  and 
indicating how many times the topics of predation (18), 
temperature changes (180 references), life cycle impacts 
(75 references to the term “ juveniles” ) are discussed in 
the BiOp. (Doc. 242 at 30.) What Federal Defendants do 
not do is point to those portions of the BiOp which 
analyze these issues in a way that demonstrates why these 
indirect impacts will not cause jeopardy or how they 
relate to survival and recovery of the smelt.A review of 
the BiOp does not reveal such an analysis.  
 

The State Water Contractors suggest that the DSRAM 
trigger criteria were designed to address all of the 
potential impacts identified in the BiOp. (Doc. 241 at 8.) 
This leaves for future consideration and speculation the 
impacts events activating DSRAM triggers will have.  
 

a. Cumulative Impacts.  
 
Plaintiffs also argue that the BiOp fails to meaningfully 
address cumulative impacts, “ those effects of future State 
or private activities, not involving Federal activities, that 
are reasonably certain to occur within the action area of 
the Federal action subject to consultation.” 50 C.F.R. § 
402.02. The BiOp highlights a number of predicted 
cumulative effects:  
Any continuing or future non-Federal diversions of water 
that may entrain adult or larval fish would have 
cumulative effects to the smelt. Water diversions through 
intakes serving numerous small, private agricultural lands 
contribute to these cumulative effects. These diversions 
also include municipal and industrial uses. State or local 
levee maintenance may also destroy or adversely modify 
spawning or rearing habitat and interfere with natural long 
term habitat-maintaining processes.  
Additional cumulative effects result from the impacts of 
point and non-point source chemical contaminant 
discharges. These contaminants include but are not 
limited to selenium and numerous pesticides and 
herbicides as well as oil and gasoline products associated 
with discharges related to agricultural and urban 
activities. Implicated as potential sources of mortality for 
smelt, these contaminants may adversely affect fish 
reproductive success and survival rates. Spawning habitat 
may also be affected if submersed aquatic plants, used 
a[s] substrates for adhesive egg attachment, are lost due to 
toxic substances.  
Other cumulative effects could include: the dumping of 
domestic and industrial garbage may present hazards to 
the fish because they could become trapped in the debris, 
injure themselves, or ingest the debris; golf courses 
reduce habitat and introduce pesticides and herbicides 
into the environment; oil and gas development and 
production remove habitat and may introduce pollutants 
into the water; agricultural uses on levees reduce riparian 
and wetland habitats; and grazing activities may degrade 
or reduce suitable habitat, which could reduce vegetation 
in or near waterways.  
 
*46 (AR 468.) There is no quantitative and qualitative 
analysis of the potential impact of these cumulative 
effects on the smelt and its habitat, except to identify the 
causes, the BiOp concludes without explanation, “ [t]he 
cumulative effects of the proposed action [are] not 
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expected to alter the magnitude of cumulative effects on 
the above described actions upon the critical habitat's 
conservation function for the smelt.” (Id.)  
 
The San Luis Parties argue that FWS's no jeopardy 
conclusion and impacts analysis is “ rationally based on 
its determination that the proposed future changes will not 
significantly increase the magnitude of the ongoing 
Project's potential impacts.” (Doc. 247 at 9.) This 
conclusion is the kind of analysis recently rejected by the 
Ninth Circuit in NWF v. NMFS:  
To “ jeopardize the continued existence of”  means “ to 
engage in an action that reasonably would be expected, 
directly or indirectly, to reduce appreciably the likelihood 
of both the survival and recovery of a listed species in the 
wild by reducing the reproduction, numbers, or 
distribution of that species.” 50 CFR § 402.02; 16 U.S.C. 
§ 1536(a)(2). NMFS argues that, under this definition, it 
may satisfy the ESA by comparing the effects of proposed 
FCRPS operations on listed species to the risk posed by 
baseline conditions. Only if those effects are “ 
appreciably”  worse than baseline conditions must a full 
jeopardy analysis be made. Under this approach, a listed 
species could be gradually destroyed, so long as each step 
on the path to destruction is sufficiently modest. This type 
of slow slide into oblivion is one of the very ills the ESA 
seeks to prevent.  
Requiring NMFS to consider the proposed FCRPS 
operations in their actual context does not, as NMFS 
argues, effectively expand the “ agency action”  at issue 
to include all independent or baseline harms to listed 
species. Nor does it have the effect of preventing any 
federal action once background conditions place a species 
in jeopardy. To “ jeopardize” -the action ESA prohibits-
means to “ expose to loss or injury”  or to “ imperil.”  
Either of these implies causation, and thus some new risk 
of harm. Likewise, the suffix “ -ize”  in “ jeopardize”  
indicates some active change of status: an agency may not 
“ cause [a species] to be or to become”  in a state of 
jeopardy or “ subject [a species] to”  jeopardy. American 
Heritage Dictionary of the English Language (4th ed.). 
Agency action can only “ jeopardize”  a species' existence 
if that agency action causes some deterioration in the 
species' pre-action condition.  
Even under the so-called aggregation approach NMFS 
challenges, then, an agency only “ jeopardize[s]”  a 
species if it causes some new jeopardy. An agency may 
still take action that removes a species from jeopardy 
entirely, or that lessens the degree of jeopardy. However, 
an agency may not take action that will tip a species from 
a state of precarious survival into a state of likely 
extinction. Likewise, even where baseline conditions 
already jeopardize a species, an agency may not take 

action that deepens the jeopardy by causing additional 
harm.  
*47 Our approach does not require NMFS to include the 
entire environmental baseline in the “ agency action”  
subject to review. It simply requires that NMFS 
appropriately consider the effects of its actions “ within 
the context of other existing human activities that impact 
the listed species.” ALCOA, 175 F.3d at 1162 n. 6 (citing 
50 C.F.R. § 402.02's definition of the environmental 
baseline).This approach is consistent with our instruction 
(which NMFS does not challenge) that “ [t]he proper 
baseline analysis is not the proportional share of 
responsibility the federal agency bears for the decline in 
the species, but what jeopardy might result from the 
agency's proposed actions in the present and future 
human and natural contexts.” Pac. Coast Fed'n, 426 F.3d 
at 1093 (emphasis added).  
 
481 F.3d 1224 at *7-8 (emphasis added) (footnote 
omitted).  
 
Here, the BiOp does not consider the cumulative effects 
of any future DSRAM actions, which it relies on to avoid 
jeopardy, nor does it meaningfully relate the most current 
abundance of the species to future OCAP operations to 
assess jeopardy. The BiOp unlawfully fails to adequately 
analyze indirect and cumulative impacts of the 2004 
OCAP. Summary adjudication on this issue is 
appropriate.  
 
E. Did the BiOp Fail to Adequately Consider Impacts to 

Critical Habitat?  
 
Plaintiffs allege that the BiOp fails to adequately consider 
critical habitat in two respects. First, by failing to analyze 
the impacts of the 2004 OCAP on the value of critical 
habitat for the recovery as opposed to just the survival of 
the smelt. Second, failure to consider impacts to all of the 
Delta smelt's critical habitat because it focuses only on 
X2.  
 
1. Did the BiOp Fail to Consider Whether 2004 OCAP 

Would Diminish Value of Critical Habitat for 
Recovery?  

 
The ESA requires FWS to determine whether the 2004 
OCAP will destroy or adversely affect Delta smelt critical 
habitat. 16 U.S.C. § 1536(a)(2).“ Destruction or adverse 
modification of critical habitat”  means “ a direct or 
indirect alteration that appreciably diminishes the value of 
critical habitat for both the survival and recovery of a 
listed species. Such alterations include, but are not limited 
to, alterations adversely modifying any of those physical 
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or biological features that were the basis for determining 
the habitat to be critical.” 50 C.F.R. § 402.02 
 
Initially, the critical habitat analysis was conducted 
pursuant to agency regulations that defined adverse 
modification as:  
[A] direct or indirect alteration that appreciably 
diminishes the value of critical habitat for both survival 
and recovery of a listed species. Such alterations include, 
but are not limited to, alterations adversely modifying any 
of those physical or biological features that were the basis 
for determining the habitat to be critical.  
 
50 C.F.R. § 402.02 (emphasis added).  
 
Following the issuance of the 2004 BiOp, the Ninth 
Circuit invalidated the adverse modification regulation, 
based on its own interpretation of the regulation's 
language, “ alteration that appreciably diminish the value 
of critical habitat for both the survival and recovery of a 
listed species,” “ reads the ‘ recovery’  goal out of the 
adverse modification inquiry.” Gifford Pinchot, 378 F.3d 
at 1069-70.  
 
*48 The Bureau requested that FWS reinitiate 
consultation on the 2004 OCAP to ensure compliance 
with Gifford Pinchot.The result was the disputed 2005 
BiOp, which expressly states that it does not rely on the 
invalidated regulation. (AR 248.) Rather, the BiOp “ 
relied on the statutory provisions of the ESA to complete 
the analysis with respect to critical habitat.” (Id.) The 
ESA defines critical habitat as including “ the specific 
areas ... occupied by the species ... which are ... essential 
to the conservation of the species”  and the “ specific 
areas outside the geographical area occupied by the 
species ... that ... are essential for the conservation of the 
species....” 16 U.S.C. § 1532(5)(A). This statutory 
reference to “ conservation”  was the premise for the 
Ninth Circuit's Gifford Pinchot reasoning:  
“ Conservation”  is a much broader concept than mere 
survival. The ESA's definition of “ conservation”  speaks 
to the recovery of a threatened or endangered species. 
Indeed, in a different section of the ESA, the statute 
distinguishes between “ conservation”  and “ survival.”  
Requiring consultation only where an action affects the 
value of critical habitat to both the recovery and survival 
of a species imposes a higher threshold than the statutory 
language permits  
 
378 F.3d at 1070 (internal citation omitted).  
 
The 2005 BiOp uses the term “ conservation,”  rather than 
“ survival”  and/or “ recovery,”  several times in 

connection with its critical habitat analysis. In the “ 
Critical Habitat Effects”  section, the BiOp states that the 
“ primary constituent elements essential to conservation 
of the species will not be affected by the proposed 
project.” (AR 423.) In addition, after discussing critical 
habitat, including those areas essential to spawning, 
transport, rearing and migration, the BiOp acknowledges 
impacts, but explains that after the proposed diversions in 
the OCAP are implemented “ the primary constituent 
elements [of critical habitat] essential to the conservation 
of the species still function.” (Id. at 371.)FN33What 
specific effects any DSRAM measures will have on the 
smelt are not described, nor is there discussion of how the 
survival and recovery of the smelt will be accomplished.  
 
The Ninth circuit explained in NWF v. NFMS, that the 
agency must conduct a “ full analysis”  of risks to 
recovery.  
The question before us is not whether, on the merits, 
recovery risks in fact require a jeopardy finding here, but 
whether, as part of the consultation process, NMFS must 
conduct afull analysisof those risks and their impacts on 
the listed species' continued existence.Although recovery 
impacts alone may not often prompt a jeopardy finding, 
NMFS's analytical omission here may not be dismissed as 
harmless: the highly precarious status of the listed fishes 
at issue raises a substantial possibility that considering 
recovery impacts could change the jeopardy analysis. The 
only reasonable interpretation of the jeopardy regulation 
requires NMFS to consider recovery impacts as well as 
survival.  
 
*49 481 F.3d 1224 at *9-*10 (emphasis added).FN34 
 
Plaintiffs claim that although the BiOp includes generic 
promises to consider recovery of the smelt, it does not 
competently analyze nor provide for recovery. Federal 
Defendants and Defendant Intervenors respond that the 
BiOp's discussion of critical habitat effects, in conjunction 
with the BiOp's conclusion that “ the smelt's primary 
constituent elements essential to the conservation of the 
species [will] still function”  (AR 371) under the 2004 
OCAP, is a sufficient analysis of the impacts on recovery.  
 
The BiOp's overarching conclusion is that “ the smelt's 
primary constituent elements essential to the conservation 
of the species [will] still function.” In designating critical 
habitat for a listed species, FWS must “ consider those 
physical and biological features that are essential to the 
conservation of [the] species and that may require special 
management considerations or protection.” 50 C.F.R. § 
424.12. The features that must be considered include, but 
are not limited to, the following:  
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1. Space for individual and population growth, and for 
normal behavior;  
2. Food, water, air, light, minerals, or other nutritional or 
physiological requirements;  
3. Cover or shelter;  
4. Sites for breeding, reproduction, rearing of offspring, 
germination, or seed dispersal; and  
5. Habitats that are protected from disturbance or are 
representative of the historic geographical and ecological 
distributions of a species.  
 
Id. The BiOp explained that, in designating critical habitat 
for the Delta smelt, FWS identified the following primary 
constituent elements “ essential to the conservation of the 
species” :Physical habitat, water, river flow, and salinity 
concentrations required to maintain delta smelt habitat for 
spawning, larval and juvenile transport, rearing, and adult 
migration.  
 
* * *  
Specific areas that have been identified as important delta 
smelt spawning habitat include Barker, Lindsey, Cache, 
Prospect, Georgiana, Beaver, Hog, and Sycamore sloughs 
and the Sacramento River in the Delta, and tributaries of 
northern Suisun Bay.  
Larval and juvenile transport. Adequate river flow is 
necessary to allow larvae from upstream spawning areas 
to move to rearing habitat in Suisun Bay and to ensure 
that rearing habitat is maintained in Suisun Bay. To 
ensure this, X2 must be located westward of the 
confluence of the Sacramento-San Joaquin Rivers, located 
near Collinsville (Confluence), during the period when 
larvae or juveniles are being transported, according to 
historical salinity conditions. X2 is important because the 
“ entrapment zone”  or zone where particles, nutrients, 
and plankton are “ trapped,”  leading to an area of high 
productivity, is associated with its location. Habitat 
conditions suitable for transport of larvae and juveniles 
may be needed by the species as early as February 1 and 
as late as August 31, because the spawning season varies 
from year to year and may start as early as December and 
extend until July.  
*50 Rearing habitat. An area extending eastward from 
Carquinez Strait, including Suisun, Grizzly, and Honker 
bays, Montezuma Slough and its tributary sloughs, up the 
Sacramento River to its confluence with Three Mile 
Slough, and south along the San Joaquin River including 
Big Break, defines the specific geographic area critical to 
the maintenance of suitable rearing habitat. Three Mile 
Slough represents the approximate location of the most 
upstream extent of historical tidal incursion. Rearing 
habitat is vulnerable to impacts of export pumping and 
salinity intrusion from the beginning of February to the 

end of August.  
Adult migration. Adequate flow and suitable water quality 
is needed to attract migrating adults in the Sacramento 
and San Joaquin river channels and their associated 
tributaries, including Cache and Montezuma sloughs and 
their tributaries. These areas are vulnerable to physical 
disturbance and flow disruption during migratory periods.  
 
(AR 368-69.)  
 
The BiOp acknowledges that this Delta smelt critical 
habitat has been adversely affected by numerous 
activities, but indicates that the 1994 and 1995 OCAP 
BiOps “ provide a substantial part of the necessary 
riverine flows and estuarine outflows that allow smelt 
larvae to move downstream to suitable rearing habitat ... 
outside the influence of marinas, agricultural diversions, 
and Federal and State pumping plant.” (AR 371.) The 
BiOp also explains that increasing demands for surface 
water “ would likely result in lower delta outflows and 
increased entrainment,”  but that the impacts of these 
demands “ have not altered critical habitat's conservation 
function for the delta smelt, and the smelt's primary 
constituent elements essential to the conservation of the 
species still function.” (Id.) Finally, the BiOp concludes:  
In evaluating the Status of the Species for critical habitat 
and the Environmental Baseline, while there are current 
actions that result in adverse effects to delta smelt critical 
habitat, the primary constituent elements continue to 
remain functional for the smelt. In the effects section, the 
Service determined that the primary constituent elements 
of delta smelt critical habitat would not be affected by the 
proposed project since there will not be a loss of physical 
habitat in the delta, river flows will continue to provide 
habitat, salinity will not be affected by the proposed 
project, and no breeding habitat will be affected and the 
sustainability of the food base will not be affected. In the 
cumulative effects section, we determined that the 
cumulative effects of the proposed action are not expected 
to alter the magnitude of future actions' effects on critical 
habitat's conservation function for the smelt. Based on the 
analysis in these four areas, it is our conclusion that 
Critical habitat is not likely to be adversely modified or 
destroyed as a result of implementing the proposed 
project.  
 
(AR 469 (emphasis added).)  
 
These conclusions are not supported by most recent smelt 
data to corroborate that the primary constituent elements 
of Delta smelt habitat will still function in a manner 
consistent with conservation (i.e.recovery). The functions 
and their locations are identified, but impacts upon 
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breeding habitat are not analyzed. Second, although “ 
there will still be water in the Delta....whether the water 
will be of adequate quality and quantity to allow the delta 
smelt to recover is an entirely different question.” (Doc. 
306 at 25.) The BiOp does not analyze the water supply, 
temperature, and quality under variable conditions with 
results that demonstrate the impact on smelt, nor is such 
an analysis found elsewhere in the administrative 
record.FN35 
 
*51 The analysis of the predicted movement of X2 is 
more specific. When X2 is located upstream of Chipps 
Island, smelt are vulnerable to entrainment and are 
located in an area that is not ideal for feeding or 
protection. (See AR 424.) FWS opines that smelt 
reproduce better when X2 remains in a specific area, west 
of the confluence of the Sacramento and San Joaquin 
Rivers. That smelt reproduction is increased and the fish 
may be located where there are better sources of food 
does not assure that the smelt are on a path to 
recovery.The DSRAM is to provide the means by which 
FWS will maintain X2 in the most beneficial location. As 
the DSRAM is uncertain, speculative, and lacking 
enforceable action measures, there is no reasonable 
assurance that X2 will be maintained in the necessary 
protective location.  
 
DSRAM utilizes other trigger criteria, arguably aimed at 
the recovery of the smelt. (Doc. 241 at 13-14.) One 
criteria is the “ recovery index trigger,”  derived from the 
September and October FMWT sampling. (AR 347; 
Sommer Decl. at ¶ 9a.) The number used to trigger the 
DSWG is 74, the median value of the recovery index for 
the 1980-2002 period. Whenever the recovery index falls 
below this median, the DSWG convenes to decide 
whether to recommend actions. (AR 346-47.) Use of the 
term “ recovery”  in the title of the trigger index, suggests 
that this index will serve to monitor the potential for the 
smelt population to recover. This title is inaccurate. All 
that this trigger criteria monitors is whether the abundance 
of smelt drops below the 1980-2002 median abundance. 
As smelt have been in decline throughout the period to 
February 2005, the opinion that maintaining abundance 
slightly above this median leads to recovery of the smelt 
is unjustified.  
 
The temperature trigger criterion of 12-18°C, the range 
within which the most smelt spawning occurs, is more 
arguably focused on recovery. (AR 347.) If the number of 
days falling within the temperature range is 39 days or 
less by April 15, or 50 days or less by May 1, DSWG is 
triggered. This trigger is arguably related to the recovery 
of smelt, because it focuses on spawning. However, no 

action except a group meeting is required in response to 
the trigger. Moreover, maximizing the potential for smelt 
to spawn is only one aspect of recovery. If Project 
operations and/or other impacts kill more smelt than are 
produced during spawning, recovery does not occur. The 
existence of this trigger, alone, does not establish that 
recovery of smelt was adequately considered or 
addressed.FN36 
 
2. The Biop Does Not Adequately Assess Impacts to All 

Areas of Critical Habitat.  
 
Plaintiffs also allege that the BiOp arbitrarily ignores 
impacts to certain areas of critical habitat because it 
focuses on X2 as a proxy for Delta smelt habitat. 
Plaintiffs argue that the focus on X2 ignores other areas of 
designated critical habitat.  
 
The BiOp focuses on the impact project operations have 
had and will have on the position of X2. Defendants and 
Defendant-Intervenors argue that critical habitat will be 
protected, because any impacts to the position of X2 will 
be addressed by the DSRAM. The State Water 
Contractors contend that protecting critical habitat outside 
X2 “ makes no sense if they are not the areas in which the 
fish resides.” (Doc. 241 at 17.)  
 
*52 Plaintiffs do not dispute the notion that X2 directly 
relates to where most smelt are located. Rather, Plaintiffs 
maintain that critical habitat is not coextensive with X2. 
The BiOp identifies numerous areas in which smelt occur 
(AR 362) and acknowledges that X2 “ does not 
necessarily regulate smelt distribution in all years.” (Id.) 
Delta smelt critical habitat is defined by physical 
boundaries:  
California-Areas of all water and all submerged lands 
below ordinary high water and the entire water column 
bounded by and contained in Suisun Bay (including the 
contiguous Grizzly and Honker Bays); the length of 
Montezuma Slough; and the existing contiguous waters 
contained within the Delta, as defined by section 12220, 
of the State of California's Water Code of 1969 (a 
complex of bays, dead-end sloughs, channels typically 
less than 4 meters deep, marshlands, etc.) as follows:  
Bounded by a line beginning at the Carquinez Bridge 
which crosses the Carquinez Strait; thence, northeasterly 
along the western and northern shoreline of Suisun Bay, 
including Goodyear, Suisun, Cutoff, First Mallard (Spring 
Branch), and Montezuma Sloughs; thence, upstream to 
the intersection of Montezuma Slough with the western 
boundary of the Delta as delineated in section 12220 of 
the State of California's Water Code of 1969; thence, 
following the boundary and including all contiguous 
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water bodies contained within the statutory definition of 
the Delta, to its intersection with the San Joaquin River at 
its confluence with Suisun Bay; thence, westerly along 
the south shore of Suisun Bay to the Carquinez Bridge.  
 
59 Fed.Reg. 65,256, 65,277 (Dec. 19, 1994).  
 
Federal Defendants respond that “ the agencies have 
developed an operating and adaptive management system 
that adequately protects the existing critical habitat, that 
reasonably uses X2 as an evaluation tool, and that also 
ensures that ‘ additional measures' will be taken in 
accordance with the DSRAM to affirmatively and 
proactively manage habitat, as needed.” (Doc. 242 at 26.) 
But, apart from the X2 analyses, Federal Defendants 
identify no other record evidence that reflects the agency 
analyzed impacts to critical habitat or that any “ 
additional measures”  will be required under DSRAM, as 
the DSRAM does not require any measure be 
implemented.  
 
Defendant Intervenors assert that it is unnecessarily costly 
to accommodate impacts to all of the geographically 
designated critical habitats because the smelt are not 
located in the entirety of their critical habitat range all of 
the time. They argue the focus must be on protecting the 
habitat occupied by the smelt. Even if more sensible, the 
law requires that the agency analyze whether project 
operations will directly or indirectly alter critical habitat 
in a way that “ appreciably diminishes the value of critical 
habitat for both the survival and recovery of a listed 
species.” 50 C.F.R. § 402.02. “ Such alterations include, 
but are not limited to, alterations adversely modifying any 
of those physical or biological features that were the basis 
for determining the habitat to be critical.” Id. The statute 
defines critical habitat to include both “ the specific areas 
within the geographical area occupied by the species ... on 
which are found those physical or biological features ... 
essential to the conservation of the species” and“ specific 
areas outside the geographical area occupied by the 
species ... upon a determination by the Secretary that such 
areas are essential for the conservation of the species.” 16 
U.S.C. § 1532(5)(A). The definition of critical habitat is 
broader than the specific areas of occupation.  
 
 
*53 Here, the agency defined critical habitat to have a 
geographic scope. Absent any alterations to the critical 
habitat designation, the agency must address in the BiOp 
the full extent of impacts to the currently designated 
critical habitat,FN37 which excluded “ already degraded 
areas.”  Alternatively, the Delta smelt's critical habitat 
should be redefined to reflect the actual location of the 

smelt, if such redesignation would be consistent with law.  
 
This has not been done. Plaintiffs motion for summary 
adjudication is GRANTED as to this issue.  
 

F. Did the BiOp Fail to Address the Impacts of the 
Whole Project?  

 
1. Plaintiffs' Argument That the Biop Should Have 

Analyzed the Effects of Constructing the SDIP, 
Intertie, and FRWP.  

 
Plaintiffs complain that the BiOp's scope is unlawfully 
narrow because it fails to consider all planned actions. 
The BiOp includes within its formal consultation, “ 
delivery of CVP water to the proposed Freeport Regional 
Water Project (FRWP)”  as well as the “ operation of the 
SWP-CVP intertie.”  The BiOp designates as an early 
consultation issue “ operations of components of the 
South Delta Improvement Program (SDIP),”  which 
include “ permanent barrier operations in the South 
Delta.” (AR 248.) The effects of constructing the FRWP, 
the Intertie, and the permanent barriers are to be covered 
in separate formal consultations. (AR 256, 339, 341, 421.)  
 
The ESA requires FWS to address impacts associated 
with the entire agency action. See Conner, 848 F.2d at 
1453-54 (holding that agency violated ESA by choosing 
not to analyze the effects of all stages of oil and gas 
activity on federal lands). According to ESA regulations, 
the effects of an agency action include “ direct and 
indirect effects of an action on the species or critical 
habitat, together with the effects of other activities that are 
interrelated or interdependent with that action, that will be 
added to the environmental baseline.” 50 C.F.R. § 402.02. 
“ The meaning of ‘ agency action’  is determined as a 
matter of law by the Court, not by the agency.” 
Greenpeace II, 80 F.Supp.2d at 1146 (citing Pacific 
Rivers Council v. Thomas, 30 F.3d 1050, 1054 (9th 
Cir.1994).)  
 
The BiOp explains its approach to scope as follows:  
The proposed action is to continue to operate the CVP and 
SWP in a coordinated manner. In addition to current day 
operations, several future actions are to be included in this 
consultation. These actions are: (1) increased flows in the 
Trinity River, (2) 8500 Banks, (3) permanent barriers 
operated in the South Delta, (4) an intertie between the 
California Aqueduct (CA) and the Delta-Mendota Canal 
(DMC), (5) a long-term EWA, (6) delivery of CVP water 
to the FRWP, and (7) various operational changes that are 
identified in this project description. Some of these items 
will be part of early consultation including 8500 Banks, 
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permanent barriers and the long-term EWA. These 
proposed actions will come online at various times in the 
future. Thus, the proposed action is continued operation 
of the Project without these actions, and operations as 
they come online.  
*54 The actions listed in the preceding paragraph are not 
being implemented at present; however, they are part of 
the future proposed action on which Reclamation is 
consulting. Only the operations associated with the 
proposed activities are addressed in this consultation; i.e., 
the activities do not include construction of any facilities 
to implement the actions. All site specific/localized 
activities of the actions such as construction/screening 
and any other site specific effects will be addressed in 
separate action specific section 7 consultations.  
 
(AR at 256 (emphasis added).) In sum, only those aspects 
of the 2004 OCAP that will be implemented without 
further approval were the subject of formal consultation. 
However, certain other changes that will be effectuated in 
the future were the subject of early consultation. With 
respect to future operational changes, including some 
subject to formal consultation, full implementation will 
require the construction of specified facilities. The impact 
of the construction activities themselves will be the 
subject of separate § 7 consultation.  
 
Plaintiffs argue that the BiOp should have addressed the 
full impacts of construction of the Intertie, Freport 
diversion, and the SDIP because those projects are within 
the scope of the agency action as a whole and are “ 
interrelated and interdependent”  with the 2004 
OCAP.FN38 
 
In response, Federal Defendants cite the Endangered 
Species Consultation Handbook, which explains, in a 
hypothetical example, that operation of an existing dam 
project need not be considered an interrelated or 
interdependent activity, where the agency action being 
evaluated in a biological opinion was the addition of a 
new turbine to an existing dam.FN39(Handbook at 4-25 to 
4-29.) Although not cited by the Federal Defendants for 
this purpose, the Handbook also describes a general 
approach FWS should use when determining whether 
certain actions are “ interrelated or interdependent,”  so as 
to be considered part of the action:  
Interrelated and interdependent actions: Effects of the 
action under consultation are analyzed together with the 
effects of other activities that are interrelated to, or 
interdependent with, that action. An interrelated activity is 
an activity that is part of the proposed action and depends 
on the proposed action for its justification. An 
interdependent activity is an activity that has no 

independent utility apart from the action under 
consultation. (Note: the regulations refer to the action 
under consultation as the “ larger action”  [50 CFR § 
402.02] ) ....  
As a practical matter, the analysis of whether other 
activities are interrelated to, or interdependent with, the 
proposed action under consultation should be conducted 
by applying a “ but for”  test. The biologist should ask 
whether another activity in question would occur “ but 
for”  the proposed action under consultation.If the 
answer is “ no,”  that the activity in question would not 
occur but for the proposed action, then the activity is 
interrelated or interdependent and should be analyzed 
with the effects of the action. If the answer is “ yes,”  that 
the activity in question would occur regardless of the 
proposed action under consultation, then the activity is 
not interdependent or interrelated and would not be 
analyzed with the effects of the action under consultation. 
There will be times when the answer to this question will 
not be apparent on its face. The biologist should ask 
follow-up questions to the relevant parties to determine 
the relationship of the activity to the proposed action 
under consultation. It is important to remember that 
interrelated or interdependent activities are measured 
against the proposed action. That is, the relevant inquiry 
is whether the activity in question should be analyzed 
with the effects of the action under consultation because it 
is interrelated to, or interdependent with, the proposed 
action. Be careful not to reverse the analysis by analyzing 
the relationship of the proposed action against the other 
activity. For example, as cited below, if the proposed 
action is the addition of a second turbine to an existing 
dam, the question is whether the dam (the other activity) 
is interrelated to or interdependent with the proposed 
action (the addition of the turbine), not the reverse.  
 
*55 Section 7 Handbook at 4-26.  
 
Here, applying the Handbook test, the question is whether 
the other activities (construction and operation of SDIP, 
Freeport, and the Intertie) are interrelated to or 
interdependent with the proposed actions subject to 
formal consultation? The formal consultation, as 
described in the BiOp, covers  
... the proposed 2020 operations of the CVP including the 
Trinity River Mainstem ROD (Trinity ROD) flows on the 
Trinity River, the increased water demands on the 
American River, the delivery of CVP water to the 
proposed Freeport Regional Water Project (FRWP), 
water transfers, the long term Environmental Water 
Account (EWA), the operation of the Tracy Fish Facility, 
and the operation of the SWP-CVP intertie.The effects of 
operations of the SWP are also included in this opinion 

© 2007 Thomson/West. No Claim to Orig. U.S. Govt. Works.  

http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=1000547&DocName=50CFRS402.02&FindType=L
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=1000547&DocName=50CFRS402.02&FindType=L


--- F.Supp.2d ----  Page 44 

--- F.Supp.2d ----, 2007 WL 1577896 (E.D.Cal.)  

(Cite as: --- F.Supp.2d ----)  
 

and include the operations of the North Bay Aqueduct, the 
Suisun Marsh Salinity Control Gates, the Skinner Fish 
Facility and water transfers.  
 
(AR 248 (emphasis added).) The formal consultation 
admittedly covers delivery of CVP water to the proposed 
FRWP and operation of the Intertie. But, the BiOp 
expressly excludes the impacts of construction associated 
with FRWP or the Intertie:The actions listed in the 
preceding paragraph [including permanent barriers in the 
South Delta, an intertie, and the FRWP] are not being 
implemented at present; however, they are part of the 
future proposed action on which Reclamation is 
consulting. Only the operations associated with the 
proposed activities are addressed in this consultation; 
i.e., the activities do not include construction of any 
facilities to implement the actions.All site 
specific/localized activities of the actions such as 
construction/screening and any other site specific effects 
will be addressed in separate action specific section 7 
consultations.  
 
(AR 256 (emphasis added).)  
 
Is there a “ but-for”  relationship between the 2004 OCAP 
and the new projects? The FRWP and the Intertie are 
designed to more effectively distribute CVP and SWP 
waters. There is no evidence in the record indicating that 
construction of either project is tied in any way to the pre-
approval of delivery of water to the projects. Flow 
operations could be approved after or simultaneously with 
the approval of new construction. Under the Handbook 
test, the construction projects are not considered 
interdependent and interrelated. These projects may be 
consulted upon separately. By approving a flow regime 
before the construction, the Bureau may plann for the 
possibility that the FRWP will be constructed in the 
future. The entire OCAP BiOp would not need to be 
revised should the projects be constructed. This is a 
reasonable approach.  
 
With respect to the SDIP, the BiOp currently excludes 
both its operation and related construction coverage under 
the formal consultation. Plaintiffs allege that both should 
have been covered by the BiOp because they are 
interrelated with or interdependent on the agency action. 
Applying the Handbook analysis, the operation and 
construction of the SDIP (which includes increased 
pumping at Banks and operation of permanent barriers) 
will not occur “ but for”  the approval of the 2004 OCAP 
for CVP-SWP operations? Each action is independent of 
the 2004 OCAP. The SDIP is a separate addition that may 
or may not be constructed. Project operations under the 

2004 OCAP in no way depend upon the SDIP. There is no 
prohibition to addressing the future operation, if and when 
the construction of the SDIP will occur, in a separate 
consultation.  
 
*56 Plaintiffs' motion for summary adjudication is 
DENIED as to the future projects issue.  
 

2. Plaintiffs' Argument that the BiOp Failed to 
Analyze the Impact of Full Contract Deliveries.  

 
A biological opinion must consider the effects of the 
entire agency action, meaning “ all activities or programs 
of any kind authorized, funded, or carried out,”  including 
“ the granting of ... contracts.”  50 C.F.R. § 402.02. One 
of the primary purposes of the 2004 OCAP is to “ deliver 
water supplies to affected water rights holders as well as 
project contractors.” (AR 259.) The Bureau delivers water 
to numerous parties pursuant to long-term contracts (“ 
CVP Contracts” ), some of which were renewed shortly 
after the BiOp was issued. (AR 4732, 4796, 4855.)  
 
The CALSIM II model incorporated water deliveries into 
its various flow scenarios, but only performed its analysis 
based on the effects of delivering between 11 and 89 
percent of the full CVP Contract allocations. (See AR 
1067; see also Doc. 242 at 31 (acknowledging that the 
agency “ did not evaluate the impacts of 100% percent 
delivery of all contracted waters” ).) This range of 
delivery scenarios is based on historic average water 
deliveries.  
 
Plaintiffs allege that, by failing to evaluate the impact of 
delivering full amount (100%) of contracted water, the 
BiOp violates the requirement that the it evaluate the 
entire agency action. Plaintiffs cite Rodgers, 381 
F.Supp.2d at 1237-40, which examined a biological 
opinion approving long term water contracts in the Friant, 
Buchanan, and Hidden water units of the CVP. The BiOp 
only examined the impacts of the amount of historical 
water deliveries, which amounted to less than half of the 
water deliveries authorized under the long term water 
service contracts. Id. at 1237-28. 
The Friant long-term contracts cumulatively authorized 
the Bureau to deliver more than 2.1 million acre-feet of 
water per year, for twenty-five years. Rather than 
analyzing the effects of 2.1 million acre-feet of water 
delivery, FWS explained that its “ effects analysis is 
conducted under the expectation that water will be 
delivered to CVP service contractors in quantities that 
approximate historic deliveries (1988 through 1997), as 
given in Appendix D of the November 21, 2000 
programmatic long-term CVP contracts consultation.” 
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This assumption was made, the BiOp explained, because 
“ delivery of full contract quantities is unrealistic.”   
 
Id. at 1238. Rodgers rejected FWS's approach, reasoning 
that the “ ESA requires that all impacts of agency action-
both present and future effects-be addressed in the 
consultation's jeopardy analysis.” The fact that it was 
thought by FWS that “ delivery of full contract quantities 
is unrealistic”  and that “ deliveries continue to be 
impacted by existing climate, hydrology, actions and 
statutes, ... socio-economic factors”  does not excuse 
consulting on the “ entire agency action,”  which was the 
authorized delivery of over 2.1 million acre-feet of water, 
and nothing less than that.  
 
*57 Id. at 1239.  
 
Federal defendants assert that the Rodgers decision was 
wrong, arguing that “ [a]bsent alternative information that 
the agency failed to consider, and given the fact that the 
agency did use the best available information, the 
Rodgers court should have deferred to the agency.” (Doc. 
242 at 32.) It is not the province of another district court 
to decide whether Rodgers is “ wrong.”  Rodgers is 
distinguishable as it specifically addressed the 
government authorization of CVP water users' long-term 
water service contracts. Those contracts authorized 2.1 
MAF of water deliveries in total. Rodgers found unlawful 
the biological opinion's limitation in its scope to 
approximate historic deliveries, instead of the full contract 
allocations. Here, however, the agency action subject to 
consultation is not the authorization or merits of the water 
service contracts, rather, it is the operation of the CVP 
and SWP under the OCAP and whether those projected 
operations will cause jeopardy to the survival and 
recovery of smelt or smelt habitat. The government is 
entitled to make reasonable assumptions about the 
operational volume of water flows, water levels, 
temperature, and quality based on the historical and 
projected data in the administrative record. The BiOp 
explains that the delivery of full water service contract 
entitlements is expected only when excess water 
conditions exist, i.e., in a wet water year when sufficient 
water is available to meet all beneficial needs. (AR 259.) 
Plaintiffs do not suggest that this assumption is factually 
impossible. (Nor would it be unreasonable for FWS to 
model a full (100%) water contract delivery scenario, 
even if it has not happened in the past fifteen years.) The 
agency model for the worst case scenario is indispensable. 
Analysis of a “ best of the best”  case in a wet water year 
is not indispensable, as such “ wet”  water year conditions 
do not present any reasonable likelihood of jeopardy, 
absent an additional showing. However, because such a 

scenario could eventuate, it is not unlawful for the agency 
to analyze the effects on the smelt of 100% water contract 
deliveries. However, the 100% delivery analysis is not 
required. This is a matter committed to the agency's 
expertise and discretion.  
 
Plaintiffs motion for summary adjudication is DENIED 
as to this issue.  
 
 
As the history of the many CVP water cases decided in 
this court evidences, the duty to defer to the agency's 
expertise is well recognized and honored, when the 
agency has acted reasonably and lawfully to discharge its 
statutory responsibilities. The disputed BiOp depends in 
material measure for its no jeopardy finding on the 
DSRAM, which is legally insufficient. The agency's 
recognition the Delta smelt is increasingly in jeopardy; 
that its operative BiOp is inadequate, as evidenced by its 
second initiation of reconsultation for the 2004 OCAP, 
now pending, and its insistence that it will nonetheless 
operate the Projects under the challenged BiOp is 
unreasonable. The agency could have, but did not, offer a 
viable protective alternative. Adaptive management is 
within the agency's discretion to choose and employ, 
however, the absence of any definite, certain, or 
enforceable criteria or standards make its use arbitrary 
and capricious under the totality of the circumstances.  
 
*58 The agency's failure to reasonably estimate the Delta 
smelt population and to analyze most recent smelt 
abundance data make the take limits based on historical 
data unreliable and unreasonable. The Delta smelt is 
undisputedly in jeopardy as to its survival and recovery. 
The 2005 BiOp's no jeopardy finding is arbitrary, 
capricious, and contrary to law.  
 
For all the reasons set forth above, the 2005 OCAP BiOp 
is unlawful and inadequate on the following grounds:  
(1) The DSRAM, as currently structured, does not provide 
a reasonable degree of certainty that mitigation actions 
will take place, even if the agency retains the discretion to 
draw upon numerous sources of water, not just the EWA, 
CVPIA(b)(2), and VAMP programs, to support fish 
protection.  
(2) The agency failed to utilize the best available 
scientific information by not addressing the 2004 FMWT 
data and the issue of climate change.  
(3) The BiOp's historical approach to setting take limits 
fails to consider take in the context of most recent overall 
species abundance and jeopardy.  
(4) The BiOp did not adequately consider impacts to 
critical habitat by (a) failing to analyze how project 
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operations will impact the value of critical habitat for the 
recovery of the smelt and (b) failing to consider impacts 
upon the entire extent of known smelt critical habitat.  
 
The Plaintiffs' motions for summary judgment are 
GRANTED IN PART AND DENIED IN PART, as 
delineated above.  
 
Based on the legally flawed BiOp, an appropriate interim 
remedy must be implemented. All parties agree that it is 
not prudent to impose a remedy without further input 
from the parties. A separate remedies hearing will be 
scheduled within thirty days at the parties' mutual 
convenience.FN40During oral argument, Federal 
Defendants and Defendant-Intervenors jointly requested a 
stay of any order finding the BiOp unlawful to avoid the 
draconian consequences of operating the CVP-SWP 
without a lawful take limit. Affording all parties the 
opportunity to participate in a remedies hearing will not 
jeopardize the species or the public interest during interim 
operation of the projects. Plaintiffs did not object to such 
an approach.  
 
A Scheduling Conference is set for May 30, 2007, at 8:45 
a.m. in Courtroom 3 to afford the parties time for 
discussions to set a remedies hearing, and to consider the 
entry of a stay, if necessary.  
 
Plaintiffs shall submit a form of order on the motions for 
summary judgment consistent with this decision within 
five (5) days following service of this decision.  
 
IT IS SO ORDERED.  
 

FN1. The Delta smelt was listed as a threatened 
species under the ESA, March 5, 1992, 58 
Fed.Reg. 12863.  

 
FN2. The biological opinion was first issued in 
July 2004. Then, after reconsultation, was 
reissued in February 2005.  

 
FN3. All “ AR”  references are to the 
administrative record provided by the U.S. Fish 
and Wildlife Service..  

 
FN4. Whether the 2004 OCAP is a “ final 
agency action”  for the purposes of the National 
Environmental Policy Act is at issue in a related 
lawsuit, Pacific Coast Federation of Fishermen's 
Associations v. Gutierrez, 1:06-cv-00245 OWW 
(TAG) (“ PCFFA”  ). This overview of the 
OCAP does not prejudge the merits of the 

pending motion to dismiss in PCFFA.  
 

FN5. The OCAP itself does not plan for 
increased pumping or the construction or 
operation of any new facilities, nor does it 
describe or model flow regimes under any of 
these future plans. These planned operational 
changes are set forth in the BA and the BiOp. 
(See AR 381-423 (describing the effects of those 
actions included in formal consultation, 
including re-operation of the Trinity River, 
increased demands on the American River, 
operation of the Freeport Regional Water Project 
(“ FRWP” ), and operation of an intertie between 
the Delta-Mendota Canal and the California 
Aqueduct); AR 357-61 (describing the “ items 
for early consultation,”  including operation of 
components of the South Delta Improvement 
Project, which calls for pumping at Banks to 
increase to 8500 cfs, operation of permanent 
barriers in various places within the Delta, the 
operation of a long term EWA, the use of 
CVP/SWP capacity to facilitate expanded water 
transfers, and further integration of CVP/SWP 
operations.)  

 
FN6. The first step in the consultation process is 
usually the preparation of a Biological 
Assessment (“ BA” ) by the action agency (in 
this case, the Bureau), the purpose of which is to 
“ evaluate the potential effects of the action on 
listed [ ] species and designated [ ] critical 
habitat and determine whether any such species 
or habitat are likely to be adversely affected by 
the action....” 50 C.F.R. § 402.12(a). In this case, 
the Bureau issued its BA regarding the “ Long-
Term Central Valley Project and State Water 
Project Operations and Criteria Plan”  on June 
30, 2004. (AR 729.) The BA describes the 
project on which consultation is being held, both 
early and formal, in much the same terms as are 
used in the BiOp.  

 
FN7. Prior to 2004, the OCAP operated under 
Biological Opinions issued in 1993 and 1995.  

 
FN8. Pelagic fish live in open water, generally 
away from vegetation or the bottom. (AR 365.) 
A significant amount of the smelt's habitat are 
the Delta waters and waters of surrounding areas.  

 
FN9. The BiOp contradictorily acknowledges 
that “ although salvage is used to index delta 
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smelt take, it does not reliably index delta smelt 
entrainment.” (AR 419.)  

 
FN10. These “ hard”  take limits, as the 
Defendants and Defendant Intervenors referred 
to them during oral argument are different from a 
separate take trigger that is part of the DSRAM 
process described below.  

 
FN11. DWR insisted during oral argument that 
the data used to run the CALSIM II models was 
not “ salvage”  data but was rather “ density 
data.”  The BiOp is explicit that the models were 
run using a “ salvage density”  estimate 
generated from periodic samplings of salvaged 
fish.  

 
FN12. The information contained in these tables 
was derived by the court from the BiOp but was 
not presented in this form in the BiOp.  

 
FN13. The tables at pages 414 and 419 of the 
AR do not list the absolute number of smelt 
estimated to be taken in any given month under 
the 1995 regulatory base case (Study No. 1). 
However, the incidental take limits (set forth in 
the Table 3 below) were based on the absolute 
numbers of smelt that are projected to be taken 
under Study No. 5a. For example, the take limit 
for the month of May in a Critically Dry year, set 
at 30,500, under the CALSIM II results in a 
reduction of the 30,500 to 18,921 (representing 
11,652 reduction in CVP salvage plus 7,269 
reduction in SWP salvage) lower than the 1995 
regulatory base case.  

 
FN14. The DSRAM also includes a chart 
illustrating when during the year each of these 
actions will be available. (AR 346.)  

 
FN15. In a footnote at the end of Plaintiffs' 
motion to strike the Sommer Declaration, 
Plaintiffs also challenge Federal Defendants' 
reliance on the declaration of Ann Lubas-
Williams, which Federal Defendants filed with 
their response to Plaintiffs' motion for summary 
judgment/cross motion to dismiss. (See Doc. 
242-4.) The Lubas-Williams declaration 
concerns the implementation of DSRAM and the 
sources from which DWR plans to obtain water 
to protect Delta smelt in the near future. Federal 
defendants relied on her declaration primarily to 
support their motion to dismiss or for voluntary 

remand. No party has relied upon this declaration 
in the context of the pending motions; it was not 
considered by the court. It is unnecessary to rule 
on this motion to strike.  

 
FN16. Federal Defendants also cite Pension 
Benefit Guar. Corp. v. LTV Corp., 496 U.S. 633, 
654-655, 110 S.Ct. 2668, 110 L.Ed.2d 579 
(1990), in which the Supreme Court reasoned: “ 
Here, unlike in Overton Park, the Court of 
Appeals did not suggest that the administrative 
record was inadequate to enable the court to 
fulfill its duties under § 706.”   
Federal Defendants quote Pension Benefit 
entirely out of context. The quoted language is 
drawn from a part of the opinion addressing the 
Second Circuit's ruling about the adequacy of 
procedures used by the defendant agency. 
Specifically, that court ruled that the agency 
acted arbitrarily and capriciously because it 
failed to apprise the plaintiff of the material on 
which it was to base its decision, never gave 
plaintiff an adequate opportunity to offer 
contrary evidence, failed to proceed according to 
ascertainable standards, and failed to provide 
plaintiff a statement showing its reasoning. Id. at 
653.One party claimed that Overton Park 
validated a court's order that an agency 
undertakes additional procedures.Id. The 
Supreme Court rejected this argument, reasoning 
that, at most, Overton Park“ imposes a general ‘ 
procedural’  requirement of sorts by mandating 
that an agency take whatever steps it needs to 
provide an explanation that will enable the court 
to evaluate the agency's rationale at the time of 
decision.” Id. at 654.The Supreme Court then 
distinguished Overton Park, reasoning that “ 
[h]ere, unlike in Overton Park, the Court of 
Appeals did not suggest that the administrative 
record was inadequate to enable the court to 
fulfill its duties under § 706.” Id. at 655.This was 
a specific reference to language in Overton Park 
which criticized the lower courts for relying only 
on the litigation affidavits, rather than the whole 
administrative record. Pension Benefit sheds 
absolutely no light on the admissibility of extra-
record evidence.  

 
FN17. At least one district court has followed the 
holding in American Rivers.See NRDC v. 
Rodgers, 381 F.Supp.2d 1212, 1230 
(E.D.Cal.2005).  

 

© 2007 Thomson/West. No Claim to Orig. U.S. Govt. Works.  

http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=708&FindType=Y&SerialNum=1990094362
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=708&FindType=Y&SerialNum=1990094362
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=708&FindType=Y&SerialNum=1990094362
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=708&FindType=Y&SerialNum=1990094362
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=708&FindType=Y&SerialNum=1990094362
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=708&FindType=Y&SerialNum=1990094362
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=1000546&DocName=5USCAS706&FindType=L
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=1000546&DocName=5USCAS706&FindType=L
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=1000546&DocName=5USCAS706&FindType=L
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2007062196&ReferencePosition=1230
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2007062196&ReferencePosition=1230
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2007062196&ReferencePosition=1230
http://www.westlaw.com/Find/Default.wl?rs=dfa1.0&vr=2.0&DB=4637&FindType=Y&ReferencePositionType=S&SerialNum=2007062196&ReferencePosition=1230


--- F.Supp.2d ----  Page 48 

--- F.Supp.2d ----, 2007 WL 1577896 (E.D.Cal.)  

(Cite as: --- F.Supp.2d ----)  
 

FN18.Rumsfeld also found fault with the 
biological opinion's monitoring plan, 
characterizing it as a means of delaying the 
implementation of necessary mitigation 
measures:  
The Army may not delay identifying the 
measures necessary to mitigate the effects of its 
ten-year plan based on the monitoring provisions 
in the Final BO....  
The Final BO's monitoring requirements do not 
measure the success or failure of the on-base 
and/or regional mitigation measures to reduce 
the groundwater deficit. It only requires the 
Army to develop “ a monitoring program 
designed to assess progress,”  and requires an 
annual review of the AWRMP, as to which 
projects have been implemented the past year 
and which are to be implemented in the coming 
year. Especially since the Final BO and the 
AWRMP fail to quantify the remedial value of 
the proposed projects, simply reporting project 
implementation is not a meaningful assessment 
of the success or failure of the mitigation 
measures in protecting the water umbel, willow 
flycatcher, and critical habitat from adverse 
impact. Such an assessment would require 
systematic monitoring of either San Pedro 
baseflows or the groundwater aquifer.  
198 F.Supp.2d at 1154 (internal record citations 
omitted). No such failure is alleged here. 
Plaintiffs do not suggest that the monitoring 
called for by the DSRAM is flawed.  

 
FN19. In NWF v. Babbit, the district court 
expressly approved the design of the HCP as a 
whole, but invalidated the permit issued in 
connection with the plan on grounds wholly 
independent from the design of the HCP and/or 
the adaptive management plan. See 128 
F.Supp.2d at 1298-99.  

 
FN20. The only clearly enforceable standard or 
benchmark in the BiOp is compliance with the 
BiOp's “ hard”  take exceedence limits. But, the 
existence of enforceable take limits does not 
shield the DSRAM from scrutiny. There is no 
provision to allow the “ hard”  take exceedence 
limits to be adjusted to reflect new information 
about the species. Moreover, the BiOp expressly 
recognizes that the take limits alone are not 
enough to prevent jeopardy, requiring, among 
other things, implementation of the DSRAM as a 
reasonable and prudent measure. (See AR 475 (“ 

The Project shall be implemented as described.” 
) This is exactly the reason why the DSRAM 
must be made more certain and enforceable.  

 
 

FN21. As of the date of oral argument, the 
mandate has not yet issued in NWF v. NMFS.  

 
FN22. Plaintiffs cite another district court 
decision that applied the benefit of the doubt 
language: “ To the extent that there is any 
uncertainty as to what constitutes the best 
scientific information, Congress intended for the 
agency to ‘ give the benefit of the doubt to the 
species.’ ” Ctr. for Biological Diversity v. 
Bureau of Land Mgmt., 422 F.Supp.2d 1115, 
1127 (N.D.Cal.2006) (citing Conner, 848 F.2d at 
1454). However, that district court did not apply 
the “ benefit of the doubt”  concept in its analysis 
in any way, let alone as a presumption governing 
the agency's analysis of scientific information.  
Another case Plaintiffs cite, Rock Creek Alliance 
v. U.S. Fish & Wildlife Service, 390 F.Supp.2d 
993, 1003 (D.Mont.2005), does not support 
imposing a “ benefit of the doubt”  presumption 
to uncertain scientific evidence:  
Though the agency has discretion to make 
decisions based in its expertise, the ESA 
expresses a legislative mandate “ to require 
agencies to afford first priority to the declared 
national policy of saving endangered species.... 
Congress has spoken in the plainest of words, 
making it abundantly clear that the balance has 
been struck in favor of affording endangered 
species the highest of priorities, thereby adopting 
a policy which it described as ‘ institutionalized 
caution.’  ”   
Id. (quoting Tennessee Valley Authority v. Hill, 
437 U.S. 153, 185, 98 S.Ct. 2279, 57 L.Ed.2d 
117 (1978)). However, as in Center for 
Biological Diversity, this language was part of a 
general discussion of the legal framework; the 
Rock Creek court never applied a benefit of the 
doubt presumption in the manner Plaintiffs 
suggest it should be applied here.  

 
FN23. Defendants and Defendant-Intervenors 
dispute whether the data “ evoked grave 
concern.”  The degree of concern is irrelevant to 
the inquiry, as it is undisputed that the 2004 
FMWT data showed the lowest smelt abundance 
on record.  
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FN24. The State Water Contractors maintain that 
CVP/SWP operations have been on-going for 
decades, during which time Delta smelt 
abundance has fluctuated greatly.  

 
FN25. Plaintiffs' record citations, AR 9199-9202, 
are print-outs of the FMWT data which post date 
the issuance of the BiOp.  

 
FN26. Abundance data is relevant to aspects of 
the BiOp that are independent of the DSRAM 
process. For example, the agency's conclusion 
that the level of anticipated take “ is not likely to 
result in jeopardy to the smelt because this level 
of take is at or below historical levels of take”  
(AR 474), is irrational because no consideration 
is given to the current decline in smelt 
abundance nor any explanation provided how the 
further decline of the smelt does not exacerbate 
jeopardy to the species' survival and recovery.  

 
FN27. Plaintiffs argue that “ [r]egardless of the 
uncertainty involved in predicting the 
consequences of climate change, FWS had an 
obligation under the ESA to address the probable 
effects on Delta smelt.” (Doc. 232 at 7.) In 
response, the State Water Contractors quote the 
following passage from Bennett v. Spear, 520 
U.S. 154, 176-177, 117 S.Ct. 1154, 137 L.Ed.2d 
281 (1997), in support of the proposition that the 
ESA intended to preclude exactly this kind of 
argument:  
The obvious purpose of the requirement that 
each agency “ use the best scientific and 
commercial data available”  is to ensure that the 
ESA not be implemented haphazardly, on the 
basis of speculation or surmise. While this no 
doubt serves to advance the ESA's overall goal 
of species preservation, we think it readily 
apparent that another objective (if not indeed the 
primary one) is to avoid needless economic 
dislocation produced by agency officials 
zealously but unintelligently pursuing their 
environmental objectives.  
But, this passage from Bennet was part of a 
broader discussion holding that persons who are 
economically burdened by a decision made 
under the ESA fall within the zone of interests 
the statute protects for the purposes of standing. 
Bennet sheds little light on the current inquiry-
whether and to what extent the data that was 
before the FWS regarding climate change should 
have been considered and addressed in the BiOp.  

 
FN28. There is no basis to determine what 
weight FWS should ultimately give the climate 
change issue in its analysis.  

 
FN29. There is no recognized mechanism for 
introducing any population viability data, 
collected through the adaptive management 
process, into the setting of the take limits.  

 
FN30. The San Luis Parties mischaracterize 
Plaintiffs argument as a request for FWS to 
undertake additional research projects. (Doc. 
247.) Defendant Intervenors are correct that 
FWS is not required to undertake new research, 
Greenpeace Action v. Franklin, 14 F.3d 1324, 
1335 (9th Cir.1992) (agency may proceed 
despite uncertainty about accuracy of modeling 
effort); Southwest Ctr for Biological Diversity, 
215 F.3d 58, 60 (D.C.Cir.2000) (agency could 
rely on inconclusive data to make decision; not 
obligated to conduct new independent studies). 
Plaintiffs do point out that FWS acknowledges in 
the AR that an accurate determination of non-
jeopardy would require knowledge of how many 
smelt existed, what proportion would be lost due 
to the projects, and what level of loss would be 
sustainable. (Doc. 232 at 23 (citing AR 8221).) 
However, the crux of Plaintiffs' concern is that 
FWS has not developed such population data and 
ignored important existing data on abundance in 
setting the take limits.  

 
FN31. The Administrative Record reflects 
various explanations for the lack of a linear 
relationship between the TNS and the FMWT. 
(AR 1025-26.) One possible explanation for why 
the number of spawning age smelt (indexed by 
the FMWT) seems to be a poor predictor of 
subsequent offspring (indexed by the TNS) is 
that there is some environmental factor (not 
directly related to entrainment at the projects) 
limiting survivability, inferring that there is a 
carrying capacity for the population. (Id.) 
Alternatively, some scientists question whether it 
is proper to try to draw statistical conclusions 
from the entire 1969-2002 data pool, given that 
the smelt experienced a precipitous decline in 
1981. These scientists have postulated that the 
data “ may reflect two different relationships 
from two time periods with different delta smelt 
carrying capacities.” (Id. at 1026.)One study 
cited in the AR indicates that food supply may 
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be the limiting factor during this time period. 
(AR 8976.)  

 
FN32. The San Luis Parties raise numerous 
questions regarding FWS's conclusion that there 
is a statistical relationship between the numbers 
of spawning adults and Delta smelt abundance 
the following year, criticizing the statistical 
analyses referenced in the BiOp. (Doc. 247 at 5.) 
It is unnecessary to adjudicate these issues, as the 
San Luis Parties have not separately challenged 
the conclusions reached in the BiOp on this 
ground nor have they moved for summary 
judgment on any issue in this case.  

 
FN33. Defendant-Intervenors argue that, because 
of these mentions of “ conservation,”  FWS is 
entitled to a “ presumption of regularity,”  and 
the court must assume that agency considered 
recovery. (Doc. 247 at 12.) In Gifford Pinchot, 
after invalidating the destruction and adverse 
modification regulation, the Ninth Circuit 
considered whether it should presume that the 
agency followed its own regulation that was 
valid at the time the biological opinion was 
issued. The Ninth Circuit concluded that, 
because the agencies must be afforded a “ 
presumption of regularity,”  a court must assume 
that the agency followed the then applicable 
regulation.Id. at 1072.Applying this presumption 
here, given that the agency specifically applied 
the statute, not the invalid regulation, there is no 
evidence the agency applied an invalid 
regulation. However, Defendant-Intervenors' 
suggestion that the presumption should be 
applied to validate the BiOp's analysis of 
recovery is misplaced. The agency still has an 
obligation to thoroughly consider the issue of 
recovery and to reach a reasoned conclusion 
based on the evidence in the administrative 
record.  

 
FN34. Although this portion of NWF v. NMFS 
concerned analysis of recovery in the context of 
the “ no jeopardy”  determination, as opposed to 
the “ destruction or adverse modification of 
critical habitat”  analysis, the holding is equally 
applicable to habitat jeopardy.  

 
FN35. There is also merit to Plaintiffs' argument 
that “ [g]iven that the very same sorts of impacts 
to critical habitat have contributed to the species 
decline, one might expect FWS to examine 

carefully how the continuance and magnification 
of these kinds of impacts could allow for the 
survival of the species, much less its recovery.” 
(Doc. 306 at 5.)  

 
FN36. The San Luis Parties correctly note that 
the CALSIM II models indicate that increased 
pumping capacity and operational flexibility may 
actually increase the smelt's prospects vis-a-vis 
the regulatory baseline. However, that the 
species will fare better than in the past does not 
assure that the totality of OCAP operations are 
consistent with the smelt's recovery.  

 
FN37. Plaintiffs raise an additional contention 
why the critical habitat analysis is insufficient; 
i.e., that the BiOp unlawfully “ writes off”  areas 
of critical habitat because they have already been 
degraded. For example, the BiOp concludes that 
“ [a]n upstream movement of X2 of 0.5 km 
would not be significant when [X2] is located 
upstream of the [Sacramento-San Joaquin River] 
confluence because smelt habitat is already poor 
and the upstream movement does not result in 
any substantial additional loss of habitat or 
increase in adverse effects.” (AR 443.) This issue 
need not be reached, as the critical habitat 
analysis is insufficient on other grounds. Federal 
Defendants are already revising the BiOp to 
reflect new information and new law.  

 
FN38. The San Luis Parties cite Gifford Pinchot 
in support of the proposition that this is a 
properly “ tiered”  biological opinion. In Gifford 
Pinchot, the Ninth Circuit approved for the the 
tiering of a biological opinion for timber harvests 
in specified forest areas. The no jeopardy 
conclusion contained in that biological opinion 
relied on compliance with a very thorough, 
overarching forest management plan that was 
previously approved by the court. 378 F.3d at 
1067-68. Gifford Pinchot allowed the agency to 
tier its BiOp of a timber harvest with a 
programmatic forest management plan that 
provided guidelines regarding the harvesting of 
timber. Rodgers, 381 F.Supp.2d at 1228 n. 27, 
interpreted the holding narrowly to apply tiering 
only to cases in which the programmatic opinion 
was particularly thorough. Tiering of future 
construction projects is not appropriate here, 
because the BiOp provides no programmatic 
guidelines regarding construction activities. 
However, just because the later projects cannot 
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be “ tiered”  off the current BiOp does not mean 
they must be included in the current BiOp. The 
relevant inquiry is whether the construction 
projects are interrelated to and/or interdependent 
upon the BiOp and the 2004 OCAP.  

 
FN39. Federal Defendants correctly point out 
that the FWS uses as a guidance document the 
ESA Section 7 Consultation Handbook (March 
1998), available at “ http:/ / 
www.fws.gov/endangered/consultations/s7hndbk
/s7hndbk.htm”  (last visited Apr. 27, 2006).See 
e.g., Oregon Natural Res. Council v. Allen, 476 
F.3d 1031, 1039 n. 7 (9th Cir.2007); Ariz. Cattle 
Growers' Ass'n v. U.S. Fish & Wildlife Serv., 273 
F.3d 1229 (9th Cir.2001).  

 
FN40. The parties stated that they may be able to 
reach an agreement as to interim remedies, 
avoiding the need for a remedies hearing.  

E.D.Cal.,2007.  
Natural Resources Defense Council v. Kempthorne  
--- F.Supp.2d ----, 2007 WL 1577896 (E.D.Cal.)  
 
END OF DOCUMENT  
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Santa Clarita Organization for Planning the 
Environment v. County of Los Angeles 
Cal.App. 2 Dist.,2007. 
 

Court of Appeal, Second District, Division 6, 
California. 

 SANTA CLARITA ORGANIZATION FOR 
PLANNING THE ENVIRONMENT et al., 

Plaintiffs and Appellants, 
v. 

 COUNTY OF LOS ANGELES, Defendant and 
Respondent; 

Newhall Land and Farming Company et al., Real 
Parties in Interest and Respondents. 

No.   B189116. 
 

Nov. 26, 2007. 
 
Background:     Environmental organizations 
petitioned for writ of mandate, requesting that court 
order county to vacate resolution certifying final 
environmental impact report (EIR) which approved 
development project. The trial court denied the 
petition, organizations appealed, and the Court of 
Appeal, 106 Cal.App.4th 715, 131 Cal.Rptr.2d 186, 
reversed. On remand after county revised and 
recertified EIR, the Superior Court, Santa Barbara 
County, No. 1043805,James W. Brown, J., again 
denied petition. Organizations appealed. The Court 
of Appeal, 66 Cal.Rptr.3d 559, affirmed, but granted 
rehearing, vacating its opinion. 
 
Holdings:   The Court of Appeal, Gilbert, P.J., held 
that: 
(1) law of the case did not bar organizations' 
challenge to water transfer in revised EIR; 
(2) EIR was not inadequate as it related to water 
transfer involved in pending litigation; and 
(3) EIR was not required to discuss funding to 
remediate perchlorate contamination of local water 
wells. 
  
Affirmed. 
 

West Headnotes 
 
[1] Environmental Law 149E 695 

 
149E Environmental Law 
      149EXIII Judicial Review or Intervention 
            149Ek694 Determination, Judgment, and 
Relief 
                149Ek695 k. In General. Most Cited Cases
Court of Appeal's finding that water service portion 
of environmental impact report (EIR) for residential 
subdivision did not comply with California 
Environmental Quality Act (CEQA) did not bar, 
under doctrine of law of the case, environmental 
organizations' subsequent challenge to specific water 
transfer in revised EIR; Court of Appeal had stated 
no principle or rule of law bearing on the adequacy of 
the EIR's discussion of this water transfer, and silence 
on issue did not transform issue into law of the case. 
West's Ann.Cal.Pub.Res.Code § 21005(c). 
 
[2] Appeal and Error 30 1097(1) 
 
30 Appeal and Error 
      30XVI Review 
            30XVI(M) Subsequent Appeals 
                30k1097 Former Decision as Law of the 
Case in General 
                      30k1097(1) k. In General. Most Cited 
Cases
 
 Appeal and Error 30 1195(1) 
 
30 Appeal and Error 
      30XVII Determination and Disposition of Cause 
            30XVII(F) Mandate and Proceedings in 
Lower Court 
                30k1193 Effect in Lower Court of Decision 
of Appellate Court 
                      30k1195 As Law of the Case 
                          30k1195(1) k. In General. Most 
Cited Cases
Where an appellate court states in its opinion a 
principle or rule of law necessary to its decision, that 
principle or rule becomes the “law of the case,” 
which must be adhered to both in the lower court and 
upon subsequent appeal, even if the court that issued 
the opinion becomes convinced in a subsequent 
consideration that the former opinion is erroneous. 
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[3] Environmental Law 149E 614 
 
149E Environmental Law 
      149EXII Assessments and Impact Statements 
            149Ek612 Evidence 
                149Ek614 k. Presumptions, Inferences, and 
Burden of Proof. Most Cited Cases
Under California Environmental Quality Act 
(CEQA), an environmental impact report (EIR) 
approved by the appropriate governmental agency is 
presumed adequate, and the party challenging the 
EIR has the burden of showing otherwise. West's 
Ann.Cal.Pub.Res.Code § 21000 et seq.
 
[4] Environmental Law 149E 689 
 
149E Environmental Law 
      149EXIII Judicial Review or Intervention 
            149Ek677 Scope of Inquiry on Review of 
Administrative Decision 
                149Ek689 k. Assessments and Impact 
Statements. Most Cited Cases
A party may challenge an environmental impact 
report (EIR) by showing the agency has abused its 
discretion either by reaching factual conclusions 
unsupported by substantial evidence or by failing to 
proceed in the manner California Environmental 
Quality Act (CEQA) provides. West's 
Ann.Cal.Pub.Res.Code § 21000 et seq.
 
[5] Environmental Law 149E 689 
 
149E Environmental Law 
      149EXIII Judicial Review or Intervention 
            149Ek677 Scope of Inquiry on Review of 
Administrative Decision 
                149Ek689 k. Assessments and Impact 
Statements. Most Cited Cases
Where the alleged defect in an environmental impact 
report (EIR) under California Environmental Quality 
Act (CEQA) is that the agency's conclusions are not 
supported by substantial evidence, courts must accord 
deference to the agency's factual conclusions and 
may not weigh conflicting evidence to determine who 
has the better argument. West's 
Ann.Cal.Pub.Res.Code § 21000 et seq.
 
[6] Environmental Law 149E 689 
 
149E Environmental Law 

      149EXIII Judicial Review or Intervention 
            149Ek677 Scope of Inquiry on Review of 
Administrative Decision 
                149Ek689 k. Assessments and Impact 
Statements. Most Cited Cases
Courts may not set aside an agency's approval of an 
environmental impact report (EIR) under California 
Environmental Quality Act (CEQA) on the ground 
that an opposite conclusion would have been equally 
or more reasonable. West's Ann.Cal.Pub.Res.Code § 
21000 et seq.
 
[7] Environmental Law 149E 689 
 
149E Environmental Law 
      149EXIII Judicial Review or Intervention 
            149Ek677 Scope of Inquiry on Review of 
Administrative Decision 
                149Ek689 k. Assessments and Impact 
Statements. Most Cited Cases
Where the alleged defect in an environmental impact 
report (EIR) is that the agency has failed to proceed 
in a manner provided by California Environmental 
Quality Act (CEQA), judicial review is de novo. 
West's Ann.Cal.Pub.Res.Code § 21000 et seq.
 
[8] Environmental Law 149E 599 
 
149E Environmental Law 
      149EXII Assessments and Impact Statements 
            149Ek598 Adequacy of Statement, 
Consideration, or Compliance 
                149Ek599 k. In General. Most Cited Cases
An agency that fails to require an applicant to 
disclose information mandated by California 
Environmental Quality Act (CEQA) and to include 
that information in the environmental impact report 
(EIR), fails to proceed in a manner prescribed by 
CEQA. West's Ann.Cal.Pub.Res.Code § 21000 et 
seq.
 
[9] Environmental Law 149E 599 
 
149E Environmental Law 
      149EXII Assessments and Impact Statements 
            149Ek598 Adequacy of Statement, 
Consideration, or Compliance 
                149Ek599 k. In General. Most Cited Cases
Where a party challenges an environmental impact 
report (EIR) under California Environmental Quality 
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Act (CEQA) because it fails to disclose evidence that 
conflicts with its conclusions, the party must show 
that the failure to disclose the conflicting evidence 
precludes informed decision making or informed 
public participation. West's Ann.Cal.Pub.Res.Code § 
21000 et seq.
 
[10] Environmental Law 149E 604(3) 
 
149E Environmental Law 
      149EXII Assessments and Impact Statements 
            149Ek598 Adequacy of Statement, 
Consideration, or Compliance 
                149Ek604 Particular Projects 
                      149Ek604(3) k. Waters and Water 
Courses; Dams and Flood Control. Most Cited Cases
Under California Environmental Quality Act 
(CEQA), water service portion of environmental 
impact report (EIR) for residential subdivision was 
not inadequate as it related to availability of water 
from water transfer agreement involved in pending 
litigation; EIR acknowledged that litigation made 
transfer legally uncertain, but substantial evidence 
supported finding that degree of uncertainty was 
small as transfer was intended to be permanent and 
any adverse outcome in litigation was unlikely to 
“unwind” transfer agreement in light of existing law 
and contracts. West's Ann.Cal.Pub.Res. Code § 
21000 et seq.
See 12 Witkin, Summary of Cal. Law (10th ed. 2005) 
Real Property, § 840 et seq.; 9 Miller & Starr, Cal. 
Real Estate (3d ed. 2001) § 25:182 et seq.; Cal. Jur. 
3d, Pollution and Conservation Laws, § 543 et seq.; 
Cal. Civil Practice (Thomson/West 2003) 
Environmental Litigation, § 8:17 et seq.
[11] Environmental Law 149E 604(3) 
 
149E Environmental Law 
      149EXII Assessments and Impact Statements 
            149Ek598 Adequacy of Statement, 
Consideration, or Compliance 
                149Ek604 Particular Projects 
                      149Ek604(3) k. Waters and Water 
Courses; Dams and Flood Control. Most Cited Cases
Under California Environmental Quality Act 
(CEQA), environmental impact report (EIR) for 
residential subdivision was not required to discuss 
funding to remediate perchlorate contamination of 
local water wells, since nothing suggested that 
described mitigation measures would not be 
implemented. West's Ann.Cal.Pub.Res. Code § 

21000 et seq.
 
**451 Law Office of Alyse M. Lazar and Alyse M. 
Lazar, Westlake Village, for Plaintiffs and Appellants 
Santa Clarita Organization for Planning the 
Environment and Friends of the Santa Clara River. 
Rossmann & Moore, Antonio Rossmann, Roger B. 
Moore and David Rowen, for amicus curiae 
Planning and Conservation League in support of 
Plaintiffs and Appellants. 
Raymond Fortner, County Counsel, Richard D. 
Weiss, Assistant County Counsel, Tracy D. Swann, 
Principal Deputy County Counsel, and Lawrence 
Hafetz, Deputy County Counsel, for Defendant and 
Respondent County of Los Angeles. 
Paul, Hastings, Janofsky & Walker, Robert I. 
McMurry, A. Catherine Norian, Los Angeles, and 
Edgar Kalatian, for Real Parties in Interest and 
Respondents Newhall Land and Farming Company 
and Valencia Corporation. 
 

**452 OPINION ON REHEARING 
 
GILBERT, P.J. 
*152 In Santa Clarita Organization for Planning the 
Environment v. County of Los Angeles (2003) 106 
Cal.App.4th 715, 131 Cal.Rptr.2d 186 (Scope I ), we 
held that the water service portion of an 
environmental impact report (EIR) must analyze the 
actual amount of water that will be available for a 
project. In Scope I, the EIR for the West Creek 
residential subdivision did not comply with the 
California Environmental Quality Act (CEQA) 
(Pub. Resources Code, § 21000 et seq.).FN1   It relied 
on contractual entitlements to water. Because this 
water is not of the “wet” variety, it has been called 
“paper water.” 
 

FN1. All statutory references are to the 
Public Resources Code unless otherwise 
stated. 

 
After remand, the County of Los Angeles ( County) 
revised and recertified the West Creek EIR. 
Santa Clarita Organization for Planning the 
Environment (SCOPE) again challenges the water 
services portion of the EIR. This time, SCOPE 
focuses on the EIR's analysis of a water transfer 
agreement and remediation costs for perchlorate 
contamination of water wells. The trial court denied 
SCOPE's petition for writ of administrative mandate. 
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After the trial court denied SCOPE's petition, our 
Supreme Court decided Vineyard Area Citizens for 
Responsible Growth, Inc. v. City of Rancho Cordova 
(2007) 40 Cal.4th 412, 53 Cal.Rptr.3d 821, 150 P.3d 
709(Vineyard).   Vineyard states four principles 
governing the analysis of the water services portion 
of an EIR. We conclude the West Creek EIR satisfies 
all four principles. 
 

FACTS 
 

Background 
 
In the 1950s, the Legislature and the voters approved 
the State Water Project (SWP). It was designed to 
deliver 4.23 million acre-feet of water annually. It is 
managed by the Department of Water Resources 
(DWR). 
 
The DWR contracted to deliver water to water 
agencies throughout the state. The contracts entitle 
the agencies to specified amounts of water calculated 
on the designed capacity of the SWP. Only half of the 
SWP was constructed. The completion of the SWP 
was an expectation that has not grown beyond a 
hope. There is no reasonable expectation that the 
original plan will ever be completed. This leaves a 
vast difference between the amount of water to which 
the local agencies are entitled, and the amount of 
water the SWP can actually deliver. 
 
*153 A drought in the 1990s highlighted the disparity 
between water entitlements and actual water. 
Agricultural and urban agencies disputed how 
shortfalls in water delivery would be allocated. The 
interested parties met in Monterey, and produced the 
Monterey Agreement. 
 
Under the Monterey Agreement, the DWR and the 
contracting water agencies agreed to a statement of 
14 principles. One principle provided for the 
permanent sale of water among agencies. The Castaic 
Lake Water Agency (Castaic) purchased 41,000 acre-
feet per year (afy) from the Kern County Water 
Agency. Castaic serves the Santa Clarita Valley area, 
and the 41,000 afy constitutes over 40 percent of the 
95,200 afy available to Castaic. 
 
The Monterey Agreement scuttled the term 

“entitlement” to describe the amount of water the 
SWP has contracted to deliver to local water 
agencies. Instead, the agreement uses the term “Table 
A Amount.”  Table A of the agreement lists **453 
the contracting agencies and the amount of water the 
SWP has contracted to deliver. The change is not 
substantive. 
 
In Planning & Conservation League v. Department 
of Water Resources (2000) 83 Cal.App.4th 892, 100 
Cal.Rptr.2d 173 (PCL ), the court ordered the EIR for 
the Monterey Agreement decertified. The court 
determined that the EIR was prepared by the wrong 
lead agency, a water agency instead of the DWR, and 
failed to consider the “no project” alternative. 
Because the EIR for the Kern-Castaic 41,000 afy 
transfer was “tiered” on the Monterey Agreement 
EIR, the EIR for the Kern-Castaic transfer was also 
ordered decertified. (Friends of Santa Clara River v. 
Castaic Lake Water Agency (2002) 95 Cal.App.4th 
1373, 1387, 116 Cal.Rptr.2d 54(Friends ).) Although 
the EIRs for the Monterey Agreement and the Kern-
Castaic transfer were decertified, the projects were 
not enjoined. The agreements remain in effect to this 
day. 
 
On July 22, 2002, the parties to the PCL litigation 
that decertified the Monterey Agreement EIR entered 
into a settlement agreement approved by the 
Sacramento County Superior Court. The settlement 
agreement requires the DWR as the lead agency to 
prepare a new EIR for the Monterey Agreement. The 
settlement agreement acknowledges that certain 
water transfers listed in Attachment E to the 
settlement agreement are final, and the parties agree 
not to challenge those transfers. The Kern-Castaic 
transfer is not listed in Attachment E. Instead, the 
settlement agreement provides: 
 
“Acknowledgement and Agreement Regarding Kern-
Castaic Transfer.With respect to ... the Kern-Castaic 
Transfer, the Parties recognize that such water 
transfer is subject to pending litigation in the Los 
Angeles County Superior Court following remand 
from the Second District Court of Appeal (See *154 
Friends of the Santa Clara River v. Castaic Lake 
Water Agency, 95 Cal.App.4th 1373, 116 Cal.Rptr.2d 
54 (2002); review denied April 17, 2002). The Parties 
agree that jurisdiction with respect to that litigation 
should remain in that court and that nothing in this 
Settlement Agreement is intended to predispose the 
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remedies or other actions that may occur in that 
pending litigation.” 
 
In 2004, Castaic certified a revised EIR for the Kern-
Castaic transfer. This EIR is not tiered on the 
Monterey Agreement EIR. SCOPE's opening brief 
states that Castaic's EIR is being challenged in 
Los Angeles County Superior Court by 
environmental groups. 
 

West Creek 
 
West Creek is a proposed mixed residential and 
commercial development in the Santa Clarita Valley 
area of northern Los Angeles County. The project 
includes 2,545 housing units, 180,000 square feet of 
commercial retail space and 46 acres of community 
facilities. The County served as the lead agency in 
preparing the EIR for the project. The project 
developers are The Newhall Land and Farming 
Company and Valencia Corporation (hereafter 
collectively Newhall). 
 
SCOPE challenges the County's certification of the 
West Creek EIR. The trial court denied SCOPE's 
petition for a writ of administrative mandate. We 
reversed on the ground that the EIR's evaluation of 
the availability of the water supply was inadequate. 
(Scope I, supra, 106 Cal.App.4th 715, 131 
Cal.Rptr.2d 186.)   The EIR relied on water 
entitlements instead of actual water in analyzing 
water availability. (Ibid.)
 
The County revised the water supply analysis, and 
recertified the EIR. SCOPE challenges the water 
supply analysis in the **454 recertified EIR. This 
time it opposes the 41,000 afy Kern-Castaic water 
transfer. 
 
The recertified EIR states that Castaic's total 
maximum SWP water allocation is 95,200 afy. The 
Kern-Castaic transfer accounts for 41,000 afy of that. 
The EIR acknowledges that the EIR for the Monterey 
Agreement and the original EIR for the Kern-Castaic 
transfer were decertified. 
 
With regard to the status of the Kern-Castaic transfer, 
the EIR states: 
 
“The [Kern-Castaic] transfer of SWP Table A 

Amount was the type of water transfer that fell within 
the provisions of the Monterey Agreement. As stated 
above, under the Monterey Agreement, certain SWP 
agricultural contractors agreed that 130,000 AF of 
their Table A Amount could be *155 transferred to 
urban contractors. The [Castaic] 41,000-AF 
acquisition was a part of the 130,000 AF of SWP 
Table A Amount, which has been transferred under 
the Monterey Agreement. 
 
“... The Monterey Agreement provides ... for those 
transfers by the participating SWP contractors, thus 
facilitating transfers of Table A Amounts from 
agricultural to urban SWP contractors. As stated 
above, the environmental documentation for the 
Monterey Agreement has been decertified. However, 
the ... legal proceedings (Planning and Conservation 
League v. Department of Water Resources (2000) 83 
Cal.App.4th 892, 100 Cal.Rptr.2d 173 [PCL 
litigation] ) did not invalidate ... the Monterey 
Agreement or enjoin[ ] either the Monterey 
Agreement or further implementation of the 
Monterey Agreement. 
 
“In addition, the subsequent Settlement Agreement in 
the PCL litigation did not invalidate or otherwise 
enjoin the Monterey Agreement. 
 
“Even in the absence of the Monterey Agreement, 
[Castaic's] permanent acquisition of an additional 
41,000 AF of SWP Table A Amount could occur 
under existing SWP water supply contract provisions, 
subject to appropriate environmental review. 
 
“Nothing in the existing SWP water supply contracts, 
or applicable law, prohibit such water transfers with 
or without the Monterey Agreement. The Monterey 
Agreement simply provides a specific vehicle for 
accomplishing transfers of SWP Table A Amounts 
from agricultural to urban SWP contractors; the 
amendments under the Monterey Agreement are not 
the exclusive means by which that Amount may be 
transferred. In support of that fact, in 1981 (almost 15 
years before the Monterey Agreement), the entire 
SWP Table A Amount of the Hacienda Water 
District was permanently transferred to the Tulare 
Lake Basin Water Storage District, pursuant to an 
agreement approved by DWR. 
 
“The acquisition could proceed as a water transfer 
under existing law. See, e.g., Water Code §§ 382, 383 
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(authority for transferring surplus water) and Water 
Code §§ 1745, et seq. (authority for transferring non-
surplus water). The Kern County Water Agency has 
reaffirmed its willingness to allow transfers of up to 
130,000 AF of SWP table A Amounts under pre-
Monterey Agreement conditions and/or under the 
terms of the Settlement Agreement.... 
 
“Finally, [Castaic] is not a party to the pending 
Monterey Agreement litigation (Planning 
Conservation League v. Department of Water 
Resources (2000) 83 Cal.App.4th 892, 100 
Cal.Rptr.2d 173).   Although not a party, an adverse 
final judgment invalidating the Monterey Agreement 
could affect [Castaic's] completed *156 acquisition of 
the 41,000 AF, which **455 could in turn impair 
[Castaic's] supply of SWP water through its contracts 
with DWR and other SWP contractors. Nevertheless, 
[Castaic] believes that an adverse outcome in the 
Monterey Agreement litigation is not likely to 
adversely affect [Castaic's] water supplies over the 
long-term because (a) [Castaic] believes that such a 
result is unlikely to ‘unwind’ executed and completed 
agreements with respect to the permanent transfer of 
SWP water amounts; (b) existing SWP water supply 
contract provisions allow such transfers (without the 
need for the Monterey Agreement); and (c) existing 
law enables [Castaic] to enter into contracts outside 
the context of the Monterey Agreement.” 
 
The EIR also discloses that there is perchlorate 
contamination in six water wells that will comprise 
part of the water service for West Creek. The EIR 
identifies remediation measures, but does not identify 
any source of funding for those measures. 
 

DISCUSSION 
 

I 
 
[1] Newhall contends the doctrine of law of the case 
bars SCOPE's Kern-Castaic transfer arguments. 
 
[2] Where an appellate court states in its opinion a 
principle or rule of law necessary to its decision, that 
principle or rule becomes the law of the case. 
(Clemente v. State of California (1985) 40 Cal.3d 
202, 211, 219 Cal.Rptr. 445, 707 P.2d 818.)   The law 
of the case must be adhered to both in the lower court 
and upon subsequent appeal. (Ibid.) This is true even 
if the court that issued the opinion becomes 

convinced in a subsequent consideration that the 
former opinion is erroneous. (Ibid.)
 
But our former opinion in this case (Scope I ) stated 
no principle or rule of law bearing on the adequacy of 
the West Creek EIR's discussion of the Kern-Castaic 
transfer. Newhall attempts to turn silence into 
positive effect by citing section 21005, subdivision 
(c). The subdivision requires that our opinion discuss 
all the alleged grounds for noncompliance with 
CEQA. Newhall concludes that because we did not 
discuss the Kern-Castaic transfer in Scope I, we 
approved the transfer. 
 
Newhall cites no authority, however, for the 
proposition that not discussing an issue as required 
by section 21005, subdivision (c), transforms that 
issue into law of the case. In Friends, supra, 95 
Cal.App.4th at page 1387, 116 Cal.Rptr.2d 54, on 
which Newhall relies, after finding one of appellant's 
contentions meritorious, the court expressly stated it 
considered all of appellant's other contentions *157 
and found them without merit. (iBid.)FRiends does 
not discuss the effect of a failure to consider an issue, 
and does not even mention the doctrine of law of the 
case. If Newhall believed we failed to discuss an 
issue raised in Scope I, its remedy was a timely 
petition for rehearing. (Cal. Rules of Court, rule 
8.268 (formerly cited as rule 25).) The time for such 
a petition has long since passed. 
 
Moreover, we discussed all issues raised in Scope I. 
SCOPE mentioned the Kern-Castaic transfer in its 
opening brief, but SCOPE did not raise the transfer as 
an issue. In fact, Newhall argued that we could not 
consider Friends, the decision that decertified the 
Kern-Castaic transfer EIR, because it occurred after 
the County approved the West Creek project. 
Newhall pointed out that once a project is approved, 
new information does not require reopening the 
approval. (Scope I, supra, 106 Cal.App.4th at p. 723, 
131 Cal.Rptr.2d 186.)   SCOPE replied that it cited 
Friends only to show that SWP entitlements cannot 
be taken at face value. **456 (Ibid.) Thus, at 
Newhall's urging, we did not consider in Scope I the 
issues SCOPE now raises. They arose after the 
County's initial approval of the project. Newhall cites 
no authority that prevents us from considering issues 
that arose prior to the recertification of the EIR.FN2

 
FN2. SCOPE contends the EIR's failure to 
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properly analyze the Kern-Castaic transfer 
violated the terms of the remittitur in Scope 
I. It follows from what we have said that the 
contention has no merit. We did not consider 
the Kern-Castaic transfer in Scope I, and it 
was not within the terms of our remittitur in 
that case. 

 
II 

 
Newhall contends SCOPE waived its perchlorate 
contamination arguments by failing to appeal them. 
Newhall argues SCOPE's claim is waived because it 
is essentially identical to that denied by the trial court 
in the first challenge to the project's EIR. 
 
But SCOPE's first challenge to the project's EIR 
concerned disclosure of the extent of perchlorate 
contamination of local water wells. SCOPE did not 
appeal the trial court's denial of that challenge. Here 
SCOPE is not challenging the EIR's disclosure of the 
extent of perchlorate contamination. Instead, it is 
challenging the mitigation measures suggested by the 
EIR. That issue is not substantially identical to the 
issue raised in the first challenge. There has been no 
waiver. 
 

III 
 
[3][4] We now consider SCOPE's challenge to the 
West Creek EIR. An EIR approved by the 
appropriate governmental agency is presumed 
adequate, and *158 the party challenging the EIR has 
the burden of showing otherwise. (Barthelemy v. 
Chino Basin Mun. Water Dist. (1995) 38 Cal.App.4th 
1609, 1617, 45 Cal.Rptr.2d 688(Barthelemy ).) A 
party may challenge an EIR by showing the agency 
has abused its discretion either by reaching factual 
conclusions unsupported by substantial evidence or 
by failing to proceed in the manner CEQA provides. 
(Vineyard, supra, 40 Cal.4th at p. 435, 53 Cal.Rptr.3d 
821, 150 P.3d 709.)
 
[5][6] In evaluating an EIR for CEQA compliance, 
we must adjust our scrutiny to the nature of the 
alleged defect. (Vineyard, supra, 40 Cal.4th at p. 435, 
53 Cal.Rptr.3d 821, 150 P.3d 709.)   Where the 
alleged defect is that the agency's conclusions are not 
supported by substantial evidence, we must accord 
deference to the agency's factual conclusions. (Ibid.) 
We may not weigh conflicting evidence to determine 

who has the better argument.   (Ibid.) Thus we may 
not set aside an agency's approval of an EIR on the 
ground that an opposite conclusion would have been 
equally or more reasonable. (Ibid.)
 
[7][8][9] Where the alleged defect is that the agency 
has failed to proceed in a manner provided by CEQA, 
our review is de novo. (Vineyard, supra, 40 Cal.4th at 
p. 435, 53 Cal.Rptr.3d 821, 150 P.3d 709.)   An 
agency that fails to require an applicant to disclose 
information mandated by CEQA and to include that 
information in the EIR, fails to proceed in a manner 
prescribed by CEQA. (Ibid.) Where a party 
challenges an EIR because it fails to disclose 
evidence that conflicts with its conclusions, the party 
must show that the failure to disclose the conflicting 
evidence precludes informed decision making or 
informed public participation. (Barthelemy, supra, 38 
Cal.App.4th at p. 1617, 45 Cal.Rptr.2d 688.)
 

IV 
 
[10] SCOPE challenges the adequacy of the EIR's 
water supply analysis as it relates to the Kern-Castaic 
transfer. 
 
**457 Recently, our Supreme Court in Vineyard 
articulated four principles for analysis of future water 
supplies under CEQA: 
 
“First, CEQA's informational purposes are not 
satisfied by an EIR that simply ignores or assumes a 
solution to the problem of supplying water to a 
proposed land use project. Decision makers must, 
under the law, be presented with sufficient facts to 
‘evaluate the pros and cons of supplying the amount 
of water that the [project] will need.’  [Citation.]”  
(Vineyard,supra, 40 Cal.4th at pp. 430-431, 53 
Cal.Rptr.3d 821, 150 P.3d 709.)
 
“Second, an adequate environmental impact analysis 
for a large project, to be built and occupied over a 
number of years, cannot be limited to the water 
supply for the first stage or the first few years. While 
proper tiering *159 of environmental review allows 
an agency to defer analysis of certain details of later 
phases of long-term linked or complex projects until 
those phases are up for approval, CEQA's demand for 
meaningful information ‘is not satisfied by simply 
stating information will be provided in the future.’  
[Citation.]”  (Vineyard, supra, 40 Cal.4th at p. 431, 
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53 Cal.Rptr.3d 821, 150 P.3d 709.)
 
“Third, the future water supplies identified and 
analyzed must bear a likelihood of actually proving 
available; speculative sources and unrealistic 
allocations (‘paper water’) are insufficient bases for 
decisionmaking under CEQA. [Citation.] An EIR for 
a land use project must address the impacts of likely 
future water sources, and the EIR's discussion must 
include a reasoned analysis of the circumstances 
affecting the likelihood of the water's availability. 
[Citation.]”  (Vineyard, supra, 40 Cal.4th at p. 432, 
53 Cal.Rptr.3d 821, 150 P.3d 709.)
 
“Finally, where, despite a full discussion, it is 
impossible to confidently determine that anticipated 
future water sources will be available, CEQA 
requires some discussion of possible replacement 
sources or alternatives to use of the anticipated water, 
and of the environmental consequences of those 
contingencies. [Citation.] The law's informational 
demands may not be met, in this context, simply by 
providing that future development will not proceed if 
the anticipated water supply fails to materialize. But 
when an EIR makes a sincere and reasoned attempt to 
analyze the water sources the project is likely to use, 
but acknowledges the remaining uncertainty, a 
measure for curtailing development if the intended 
sources fail to materialize may play a role in the 
impact analysis. [Citation.]”  (Vineyard, supra, 40 
Cal.4th at p. 432, 53 Cal.Rptr.3d 821, 150 P.3d 709.)
 
The West Creek EIR does not simply ignore or 
assume a solution to the problem of supplying water 
to the project. It identifies specific water sources, 
including the Kern-Castaic transfer. Nor is the EIR's 
water supply analysis limited to the first stage or the 
first few years of the project. The EIR analyzes the 
Kern-Castaic transfer as part of the permanent supply 
for the entire project. 
 
SCOPE's concerns center on the third principle 
articulated in Vineyard, that “the future water 
supplies identified and analyzed must bear a 
likelihood of actually proving available....”(Vineyard, 
supra, 40 Cal.4th at p. 432, 53 Cal.Rptr.3d 821, 150 
P.3d 709.)
 
SCOPE challenges the EIR's conclusion that an 
adverse outcome in the Monterey Agreement 
litigation is unlikely to affect Castaic's water supplies 

over the long term. The EIR supports this conclusion 
by stating that an adverse outcome in the Monterey 
Agreement litigation is unlikely to “unwind” existing 
agreements for permanent transfer of SWP water 
amounts, **458 and that existing law and contracts 
allow transfers without the need for the Monterey 
Agreement. 
 
*160 SCOPE argues the EIR fails to disclose that the 
Kern-Castaic transfer is not final and permanent. 
SCOPE points out that the Kern-Castaic transfer is 
not included among the water transfers listed as final 
and permanent in the Monterey Settlement 
Agreement. 
 
But the Monterey Settlement Agreement makes it 
clear that the Kern-Castaic transfer is not listed 
among the final transfer agreements because its EIR 
is subject to pending litigation in the Los Angeles 
Superior Court. (Citing Friends, supra, 95 
Cal.App.4th 1373, 116 Cal.Rptr.2d 54.)   SCOPE 
points to no evidence that the parties to the Monterey 
Settlement Agreement consider the transfer as 
anything other than permanent now that the revised 
EIR for the transfer has been certified. The Monterey 
Settlement Agreement did not make the Kern-Castaic 
transfer temporary. A disclosure that the Monterey 
Settlement Agreement does not include the Kern-
Castaic transfer on its list of final transfer agreements 
adds nothing substantial to an understanding of water 
availability. 
 
In California Oak Foundation v. City of Santa 
Clarita (2005) 133 Cal.App.4th 1219, 1237-1238, 35 
Cal.Rptr.3d 434, the court reviewed the adequacy of 
the discussion of the Kern-Castaic transfer contained 
in an EIR for an unrelated project. The court 
determined the EIR was inadequate because it failed 
to discuss the legal uncertainty of the Kern-Castaic 
transfer; specifically, the uncertainty created by the 
decertification of the transfer's original EIR. 
 
In contrast, here the EIR discloses that the Monterey 
Agreement litigation makes the Kern-Castaic transfer 
legally uncertain. The EIR states that a judgment 
invalidating the Monterey Agreement could affect 
Castaic's acquisition of the 41,000 acre feet of water. 
The EIR concludes, however, that as a practical 
matter an adverse outcome in the Monterey 
Agreement litigation is unlikely to “unwind” the 
transfer agreement. Contrary to SCOPE's argument, 
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this conclusion is supported by reasoned analysis. 
The EIR points out that the Kern-Castaic transfer is 
intended to be permanent, and that the transfer can be 
valid even without the Monterey Agreement. 
 
SCOPE argues the Monterey Agreement is necessary 
to validate the Kern-Castaic transfer because all 
transfers of SWP water require the DWR's consent. 
SCOPE cites no authority that expressly requires the 
DWR's consent for water transfers. Instead, SCOPE 
reasons the DWR's consent is required because it 
controls the SWP facilities necessary for delivery of 
the water. Assuming DWR's consent is necessary, 
SCOPE cites no authority that the consent must come 
through the Monterey Agreement. In fact, the EIR 
discloses that the transfer of surplus and nonsurplus 
water is authorized by statute. (Water Code, §§ 382, 
383, 1745 et seq.) The EIR also notes that at *161 
least one Table A Amount of water was permanently 
transferred with the DWR's consent almost 15 years 
prior to the Monterey Agreement. 
 
Quite aside from the Monterey Agreement, the 
legislative policy of this state is to facilitate water 
transfers. (See Water Code, §§ 475, 480 et seq.) 
SCOPE points to no evidence whatsoever that the 
DWR has any inclination to disapprove the Kern-
Castaic transfer even if the Monterey Agreement is 
ultimately invalidated. 
 
SCOPE points to a letter from the DWR to Castaic 
dated July 30, 2004. The letter is in an appendix to 
the West Creek EIR. **459 The letter states that the 
DWR staff has reviewed the draft EIR for the Kern-
Castaic transfer and found that the document 
“adequately and thoroughly discusses the proposed 
project and its impacts,” and provides a good 
discussion of the relationship between the Kern-
Castaic transfer and the current Monterey Agreement 
process. The letter also states that the DWR is using a 
new model to assess the potential impacts of Table A 
transfers in preparing the revised Monterey 
Agreement EIR. It acknowledges that Castaic used an 
earlier model to analyze the effect of the Kern-
Castaic transfer. It states that the use of the new 
model “may cause slight changes in results, which 
may lead DWR to different conclusions than the 
conclusions made by [Castaic] in the current 
EIR.”Nevertheless, the letter states Castaic's draft 
EIR adequately discusses SWP reliability and pre- 
and post-Monterey Agreement conditions. 

 
SCOPE argues the West Creek EIR is deficient in 
that it fails to include or discuss information that a 
new water model may lead the DWR to different 
conclusions than those made by Castaic and its draft 
EIR. But the letter describes any possible change in 
result as “slight.”  The letter does not state that the 
slight change in results will probably lead to different 
conclusions; it says only that it “may” lead to 
unspecified different conclusions. It is highly 
improbable that a slight change in results will lead to 
radically different conclusions. In fact, the letter 
praises the draft EIR's discussion of the proposed 
project and its impacts. The information contained in 
the letter adds nothing substantial to West Creek's 
EIR. 
 
SCOPE argues the EIR is devoid of any factual 
discussion of the impacts of the PCL decision on the 
West Creek project. But the EIR discloses that a final 
judgment invalidating the Monterey Agreement could 
impair Castaic's supply of SWP water. The EIR goes 
on to state that such a result is unlikely because the 
Kern-Castaic transfer can be validated outside the 
Monterey Agreement. SCOPE cites no authority for 
the proposition that the West Creek EIR must discuss 
the factors the DWR will be required to consider in 
preparing a revised Monterey Agreement EIR. The 
Kern-Castaic transfer is not dependent on the 
Monterey Agreement. Such a discussion is not 
necessary for informed decision making or public 
participation. 
 
*162 SCOPE cites Vineyard, supra, 40 Cal.4th at p. 
440, 53 Cal.Rptr.3d 821, 150 P.3d 709, for the 
proposition that it is improper for an EIR to tier from 
an environmental document that will be completed in 
the future. SCOPE points out that West Creek's EIR 
was certified without waiting for the DWR to 
complete its revised EIR for the Monterey 
Agreement. But West Creek's EIR was not tiered on 
future Monterey Agreement environmental 
documents. In fact, West Creek's water supply 
analysis is based on the premise that the Monterey 
Agreement litigation is unlikely to affect the Kern-
Castaic transfer. 
 
West Creek's EIR satisfies the third principle of 
analysis stated in Vineyard.   The record contains 
substantial evidence demonstrating a reasonable 
likelihood that water from the Kern-Castaic transfer 
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will be available for the project's near- and long-term 
needs. (See Vineyard, supra, 40 Cal.4th at p. 437, 53 
Cal.Rptr.3d 821, 150 P.3d 709.)   The record also 
shows the County proceeded in a manner required by 
CEQA. The EIR neither improperly used tiering to 
defer all analysis of supplies to future stages of the 
project, nor relied upon demonstrably illusory 
supplies. (Ibid.)
 
**460 SCOPE argues that West Creek's EIR is 
deficient because it fails to analyze the project's water 
supply in the absence of the 41,000 afy Kern-Castaic 
transfer. When first published, Vineyard's fourth 
principle was slightly different than the one stated in 
the subsequent modified opinion. Principle four then 
stated that an EIR requires analysis of replacement or 
alternative water sources where “a full discussion 
leaves some uncertainty regarding actual availability 
of the anticipated future water sources....” Principle 
four in the modified version of Vineyard allows 
slightly more flexibility in determining the issue of 
available future water sources. It requires analysis of 
replacement or alternative sources only if it is 
“impossible to confidently determine” that 
anticipated future water sources will be available. 
 
Here West Creek's EIR acknowledges there is at least 
some legal uncertainty about the Kern-Castaic 
transfer. The EIR states in part: “An adverse final 
judgment invalidating the Monterey Agreement could 
affect [Castaic's] completed acquisition of the 41,000 
AF, which could in turn impair [Castaic's] supply of 
SWP water through its contracts with DWR and other 
SWP contractors.” 
 
Some would argue it is certain that the outcome of 
litigation is seldom certain. But whatever the 
outcome of the PCL litigation, it is highly unlikely it 
will affect the Kern-Castaic water transfer. The water 
is now available, and for years has been available for 
the project under executed agreements. The 
recertified EIR notes that the Kern-Castaic transfer 
can legally occur without the Monterey Agreement. 
Suffice it to say, however the Monterey Agreement 
*163 litigation is eventually decided, the Kern-
Castaic transfer will likely not be affected. Per 
principle four, we can confidently determine that the 
water will be available. 
 

V 
 

[11] SCOPE contends West Creek's EIR is deficient 
in that it fails to discuss the impact of the lack of 
funding to remediate perchlorate contamination of 
local water wells. SCOPE has no quarrel with the 
EIR's discussion of perchlorate contamination of 
local wells. Its contention is limited to the lack of 
funding for remediation measures. 
 
In addition to SWP water, two local aquifers will 
serve as part of the project's water supply, the 
Alluvial Aquifer and the Saugus Aquifer. SCOPE 
argues there are 67 wells owned by water companies 
in these aquifers and an undisclosed number of 
private wells. SCOPE points to evidence that the 
estimated cost of remediation is $500,000 per well. 
No source of funding is identified in the EIR to pay 
for the equipment necessary for remediation. 
 
SCOPE relies on Federation of Hillside & Canyon 
Associations v. City of Los Angeles (2000) 83 
Cal.App.4th 1252, 1261-1262, 100 Cal.Rptr.2d 
301(Federation ).   There the city adopted a general 
plan framework (GPF) as part of its general plan. The 
GPF identified mitigation measures, including a 
transportation plan designed to mitigate the 
transportation impacts of the GPF's growth policies. 
The transportation plan acknowledged that to 
implement the mitigation measures would require the 
cooperation of various public agencies, that the city's 
portion of the costs would exceed its revenues, and 
that there is “great uncertainty” whether the 
mitigation measures would ever be funded or 
implemented. Although the city adopted the 
mitigation measures, it made no effort to ensure they 
will actually be implemented or enforceable. The 
court determined that the city's approval of the GPF 
must be vacated for failing to ensure that feasible 
mitigation measures will actually**461 be 
implemented. (Id. at p. 1261, 100 Cal.Rptr.2d 301, 
citing §§ 21002.1, subd. (b); 21081.) 
 
Here, although water agencies may have 67 wells, 
only six of them have been identified as being 
contaminated with perchlorate. Unlike the city in 
Federation, here the County did not acknowledge 
there is great uncertainty that mitigation measures 
would ever be funded or implemented. To the 
contrary, the EIR states in part: “Due to the high 
value of this local water resource, the purveyors have 
placed a high priority on replacing the impacted 
groundwater capacity by installing wellhead 
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treatment and the construction of new wells.”  Here, 
unlike Federation, there is nothing to suggest the 
mitigation measures will not be implemented. 
Finally, SCOPE points to nothing in Federation or 
any other case that requires the EIR to discuss 
funding for mitigation measures. 
 

*164 DISPOSITION 
 
The judgment is affirmed. Costs on appeal are 
awarded to respondents and real parties in interest. 
 
COFFEE and PERREN, JJ., concur. 
Cal.App. 2 Dist.,2007. 
Santa Clarita Organization for Planning the 
Environment v. County of Los Angeles 
157 Cal.App.4th 149, 68 Cal.Rptr.3d 449, 07 Cal. 
Daily Op. Serv. 13,422, 2007 Daily Journal D.A.R. 
17,387 
 
END OF DOCUMENT 
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 Sierra Club, Center for Biological Diversity, Friends of the Santa Clara River, 

and California Water Impact Network (collectively Petitioners) challenge the 

certification by City of Santa Clarita (city) of an environmental impact report (EIR) and 

the city’s approval of a mixed-use development project known as Riverpark.  Petitioners 

appeal a judgment denying their petition for a writ of mandate and denying relief on 

their complaint.  They challenge the adequacy of the EIR and the city’s findings under 

the California Environmental Quality Act (CEQA) (Pub. Resources Code, 

§ 21000 et seq.) with respect to impacts on water supply and biological resources, and 

the city’s finding under the Planning and Zoning Law (Gov. Code, § 65000 et seq.) that 

the project is consistent with the city’s general plan. 

 We conclude that the water supply analysis in the EIR, the analysis of impacts on 

the holly-leaf cherry and San Diego black-tailed jackrabbit, and the discussion of 

measures to mitigate the impacts on the western spadefoot toad were adequate, and that 

the city reasonably concluded that the project is consistent with the city’s general plan.  

We therefore affirm the judgment. 

FACTUAL AND PROCEDURAL BACKGROUND 

 1. Proposed Project  

 The Newhall Land and Farming Company (Newhall) proposed the development 

of 1,183 residential units, consisting of 439 single-family homes and 744 apartment 

units, and 40,000 square feet of commercial space, together with trails, a 29-acre park, 

and open space.  The proposed project site is in the central part of the city, north of 

Soledad Canyon Road and east of Bouquet Canyon Road, and includes a section of the 
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Santa Clara River running east-west through the site.  The total site acreage is 

695.4 acres including the river, and 357 acres excluding the river. 

 The Santa Clara River is the last major unchannelized river in Los Angeles 

County.  The city has designated the Santa Clara River a Significant Ecological Area 

(SEA).  The SEA supports a variety of natural habitats including freshwater marsh, 

coastal sage scrub, oak woodlands, and riparian woodlands.  The 100-year storm limit 

line determined by the Federal Emergency Management Agency defines the boundaries 

of the SEA.  The proposed project includes 16.9 acres of development within the 

100-year storm limit line and therefore within the SEA. 

 The proposed project site is predominantly undeveloped, but with some disturbed 

areas including several buildings used for construction purposes and electrical 

transmission lines.  Plant communities on the site include coastal sage scrub, southern 

riparian scrub, native and non-native grasses and ruderal vegetation, small patches of 

oak trees, and other native and non-native trees.  To the north of the site are 

undeveloped property, a water treatment facility and administrative offices owned by 

the Castaic Lake Water Agency, and single-family residential uses.  To the south of the 

site, across the river from the proposed development, are retail commercial uses, the 

Saugus Speedway, a Metrolink commuter railway station, a mobile home park, and a 

business park.  To the east of the site are undeveloped property and a business park, and 

to the west are retail commercial uses and open space. 
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 2. Environmental Review and Project Approval 

 The city circulated a draft EIR for the proposed project on March 2, 2004.  

Focused surveys performed on March 5 and 6, 2004, at the request of the Department of 

Fish and Game disclosed the presence of western spadefoot toads on the proposed 

project site.  The city circulated a revised biological resources section of the draft EIR 

discussing the western spadefoot toad on March 24, 2004. 

 The city’s planning commission conducted several public hearings on the 

proposed project and recommended approval of the project with certain modifications.  

Newhall modified the proposed project accordingly.  Those modifications reduced the 

number of residential units to 1,123, consisting of 419 single-family homes, 

380 condominium units, and 324 apartment units, and reduced the area of commercial 

space to 16,000 square feet, among other changes. 

 A final EIR was prepared in December 2004.  The city council conducted 

a public hearing on the proposed project in January 2005, and suggested further 

modifications.  The city council conducted additional public hearings in March and May 

2005.  The final EIR was revised in May 2005.  On May 25, 2005, the city council 

certified the final EIR, made findings under CEQA and other findings, adopted a 

statement of overriding considerations, and approved the project.  The project approvals 

included a vesting tentative tract map, general plan amendment, conditional use permit, 

oak tree permit, and setback and wall height adjustments.  The city council approved 

a zone change on second reading, on June 14, 2005. 
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 The project as approved includes 1,098 residential units, consisting of 

439 single-family homes and 657 condominium units, and 16,000 square feet of 

commercial space, in addition to trails, a 29-acre park, and open space. 

 3. Trial Court Proceedings 

 Petitioners filed a combined petition for writ of mandate and complaint against 

the city and its city council in the Ventura County Superior Court in June 2005, 

challenging the city’s certification of the EIR and project approval.  The city moved for 

a change of venue to Los Angeles County Superior Court.  The court granted the 

motion. 

 The trial court conducted a hearing on the merits in May 2006.  The court 

rejected the Petitioners’ contentions in a Decision on Submitted Matter filed on 

August 14, 2006, and entered a judgment denying the petition for writ of mandate.  

Petitioners timely appealed the judgment. 

CONTENTIONS 

 Petitioners contend (1) the EIR failed to adequately discuss the uncertainty of the 

proposed water supplies; (2) due to the uncertainty of the proposed water supplies, the 

EIR was required to discuss alternative sources and the environmental impact of 

supplying water from those alternative sources, but failed to do so; (3) the Department 

of Water Resources rather than the Castaic Lake Water Agency should be the lead 

agency for environmental review of a water transfer from Kern County; (4) the EIR 

applied an incorrect legal standard to determine the significance of impacts on the holly 

leaf cherry; (5) the EIR applied an incorrect legal standard to determine the significance 
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of impacts on the San Diego black-tailed jackrabbit, and the evidence does not support 

the city’s finding that the impacts on the species will be less than significant; (6) the city 

failed to consider project revisions or feasible alternatives to reduce the significant 

impacts on the western spadefoot toad to an insignificant level, and the evidence does 

not support the city’s finding that significant impacts on the species are unavoidable; 

and (7) the evidence does not support the city’s finding that the project is consistent 

with particular general plan goals and policies. 

DISCUSSION 

 1. CEQA Requirements 

 “CEQA is a comprehensive scheme designed to provide long-term protection to 

the environment.  [Citation.]  In enacting CEQA, the Legislature declared its intention 

that all public agencies responsible for regulating activities affecting the environment 

give prime consideration to preventing environmental damage when carrying out their 

duties.  [Citations.]  CEQA is to be interpreted ‘to afford the fullest possible protection 

to the environment within the reasonable scope of the statutory language.’  [Citation.]”  

(Mountain Lion Foundation v. Fish & Game Com. (1997) 16 Cal.4th 105, 112 

(Mountain Lion).) 

 An EIR is required for any project that a public agency proposes to carry out or 

approve that may have a significant effect on the environment.  (Pub. Resources Code, 
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§§ 21100, subd. (a), 21151, subd. (a); Guidelines, § 15064,
1
 subd. (a)(1).)  An EIR must 

describe the proposed project and its environmental setting, state the objectives sought 

to be achieved, identify and analyze the significant effects on the environment, state 

how those impacts can be mitigated or avoided, and identify and analyze alternatives to 

the project, among other requirements.  (Pub. Resources Code, §§ 21100, subd. (b), 

21151; Guidelines, §§ 15124, 15125, 15126.6.)  “The purpose of an environmental 

impact report is to provide public agencies and the public in general with detailed 

information about the effect which a proposed project is likely to have on the 

environment; to list ways in which the significant effects of such a project might be 

minimized; and to indicate alternatives to such a project.”  (Pub. Resources Code, 

§ 21061.) 

 The lead agency must notify the public of the draft EIR, make the draft EIR and 

all documents referenced in it available for public review, and respond to comments that 

raise significant environmental issues.  (Pub. Resources Code, §§ 21092, 21091, 

subds. (a), (d); Guidelines, §§ 15087, 15088.)  The agency also must consult with and 

obtain comments from other agencies affected by the project and respond to their 

comments.  (Pub. Resources Code, §§ 21092.5, 21104, 21153; Guidelines, § 15086.)  

 
1
  All references to Guidelines are to the CEQA Guidelines (Cal. Code Regs., 

Tit. 14, § 15000 et seq.) developed by the Office of Planning and Research and adopted 
by the Resources Agency.  (Pub. Resources Code, §§ 21083, 21087.)  “[C]ourts should 
afford great weight to the Guidelines except when a provision is clearly unauthorized or 
erroneous under CEQA.”  (Laurel Heights Improvement Assn. v. Regents of University 
of California (1988) 47 Cal.3d 376, 391, fn. 2 (Laurel Heights I).) 
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The agency must prepare a final EIR including any revisions to the draft EIR, comments 

received from the public and from other agencies, and responses to comments.  

(Guidelines, §§ 15089, subd. (a), 15132.) 

 An agency may not approve a project that will have significant environmental 

effects if there are feasible alternatives or feasible mitigation measures that would 

substantially lessen those effects.
2
  (Pub. Resources Code, §§ 21002, 21002.1, subd. (b); 

Guidelines, § 15021, subd. (a)(2); Mountain Lion, supra, 16 Cal.4th at p. 134.)  An 

agency may find, however, that particular economic, social, or other considerations 

make the alternatives and mitigation measures infeasible and that particular project 

benefits outweigh the adverse environmental effects.  (Pub. Resources Code, § 21081, 

subds. (a)(3), (b); Guidelines, § 15091, subd. (a)(3).)  Specifically, an agency cannot 

approve a project that will have significant environmental effects unless it finds as to 

each significant effect, based on substantial evidence in the administrative record, that 

(1) mitigation measures required in or incorporated into the project will avoid or 

substantially lessen the significant effect; (2) those measures are within the jurisdiction 

of another public agency and have been adopted, or can and should be adopted, by that 

agency; or (3) specific economic, legal, social, technological, or other considerations 

make the mitigation measures or alternatives identified in the EIR infeasible, and 

 
2
  “ ‘Feasible’ means capable of being accomplished in a successful manner within 

a reasonable period of time, taking into account economic, environmental, social, and 
technological factors.”  (Pub. Resources Code, § 21061.1; see also Guidelines, 
§ 15364.) 
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specific overriding economic, legal, social, technological, or other benefits outweigh the 

significant environmental effects.  (Pub. Resources Code, §§ 21081, 21081.5; 

Guidelines, § 15091, subds. (a), (b).)  A finding that specific overriding project benefits 

outweigh the significant environmental effects (Pub. Resources Code, § 21081, 

subd. (b)) is known as a statement of overriding considerations.  (Guidelines, § 15093.) 

 Thus, a public agency is not required to favor environmental protection over 

other considerations, but it must disclose and carefully consider the environmental 

consequences of its actions, mitigate or avoid adverse environmental effects if feasible, 

explain the reasons for its actions, and afford the public and other affected agencies an 

opportunity to participate meaningfully in the environmental review process.  The 

purpose of these requirements is to ensure that public officials and the public are aware 

of the environmental consequences of decisions before they are made.  (Citizens of 

Goleta Valley v. Board of Supervisors (1990) 52 Cal.3d 553, 564 (Goleta Valley).)  The 

EIR process also informs the public of the basis for environmentally significant 

decisions by public officials and thereby promotes accountability and informed 

self-government.  (Laurel Heights I, supra, 47 Cal.3d at p. 392; Concerned Citizens of 

Costa Mesa, Inc. v. 32nd Dist. Agricultural Assn. (1986) 42 Cal.3d 929, 935-936.)  

Before approving the project, the agency must certify that its decisionmaking body 

reviewed and considered the information contained in the EIR, that the EIR reflects the 

agency’s independent judgment and analysis, and that the EIR was completed in 

compliance with CEQA.  (Pub. Resources Code, § 21082.1, subd. (c); Guidelines, 

§ 15090.) 
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 “We have repeatedly recognized that the EIR is the ‘heart of CEQA.’  

[Citations.]  ‘Its purpose is to inform the public and its responsible officials of the 

environmental consequences of their decisions before they are made.  Thus, the EIR 

“protects not only the environment but also informed self-government.”  [Citations.]’  

To this end, public participation is an ‘essential part of the CEQA process.’  

[Citations.]”  (Laurel Heights Improvement Assn. v. Regents of University of California 

(1993) 6 Cal.4th 1112, 1123 (Laurel Heights II).)  “The preparation and circulation of 

an EIR is more than a set of technical hurdles for agencies and developers to overcome.  

The EIR’s function is to ensure that government officials who decide to build or 

approve a project do so with a full understanding of the environmental consequences 

and, equally important, that the public is assured those consequences have been taken 

into account.  (Laurel Heights I, supra, 47 Cal.3d at pp. 391-392.)  For the EIR to serve 

these goals it must present information in such a manner that the foreseeable impacts of 

pursuing the project can actually be understood and weighed, and the public must be 

given an adequate opportunity to comment on that presentation before the decision to go 

forward is made.”  (Vineyard Area Citizens for Responsible Growth, Inc. v. City of 

Rancho Cordova (2007) 40 Cal.4th 412, 449-450 (Vineyard Area Citizens).) 

 “ ‘Significant effect on the environment’ means a substantial, or potentially 

substantial, adverse change in the environment.”  (Pub. Resources Code, § 21068.)  The 

Guidelines define “significant effect on the environment” in relevant part as 

“a substantial, or potentially substantial, adverse change in any of the physical 

conditions within the area affected by the project including land, air, water, minerals, 
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flora, fauna, ambient noise, and objects of historic or aesthetic significance.”
3
  

(Guidelines, § 15382.) 

 “Substantial evidence” under CEQA “includes fact, a reasonable assumption 

predicated upon fact, or expert opinion supported by fact.”  (Pub. Resources Code, 

§ 21080, subd. (e)(1); see Guidelines, §§ 15384, subd. (b), 15064, subd. (f)(5).)  The 

Guidelines define “substantial evidence” as “enough relevant information and 

reasonable inferences from this information that a fair argument can be made to support 

a conclusion, even though other conclusions might also be reached,” and state that this 

determination must be made “by examining the whole record before the lead agency.”  

(Guidelines, § 15384, subd. (a).)  “Substantial evidence is not argument, speculation, 

unsubstantiated opinion or narrative, evidence that is clearly inaccurate or erroneous, or 

evidence of social or economic impacts that do not contribute to, or are not caused by, 

physical impacts on the environment.”  (Pub. Resources Code, § 21080, subd. (e)(2); 

accord, id. § 21082.2, subd. (c); see also Guidelines, § 15384, subd. (a).) 

 2. Standard of Review 

 The standard of review of an agency’s decision under CEQA is abuse of 

discretion.  Abuse of discretion means the agency failed to proceed in a manner required 

 
3
  “ ‘Environment’ means the physical conditions which exist within the area which 

will be affected by a proposed project including land, air, water, minerals, flora, fauna, 
ambient noise, and objects of historic or aesthetic significance.  The area involved shall 
be the area in which significant effects would occur either directly or indirectly as a 
result of the project.  The ‘environment’ includes both natural and man-made 
conditions.”  (Guidelines, § 15360; see also Pub. Resources Code, § 21060.5.) 
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by law or there was no substantial evidence to support its decision.  (Pub. Resources 

Code, §§ 21168, 21168.5; County of Amador v. El Dorado County Water Agency (1999) 

76 Cal.App.4th 931, 945.)  Whether the agency failed to proceed in a manner required 

by law is a question of law.  A court determines de novo whether the agency complied 

with CEQA’s procedural requirements, “ ‘scrupulously enforc[ing] all legislatively 

mandated CEQA requirements’ (Citizens of Goleta Valley v. Board of Supervisors 

(1990) 52 Cal.3d 553, 564 [276 Cal.Rptr. 410, 801 P.2d 1161]).”  (Vineyard Area 

Citizens, supra, 40 Cal.4th at p. 435.)  The failure to provide information required by 

CEQA in an EIR is a failure to proceed in a manner required by law.  (Save Our 

Peninsula Committee v. Monterey County Bd. of Supervisors (2001) 87 Cal.App.4th 99, 

118.)  The failure to comply with CEQA’s procedural or information disclosure 

requirements is a prejudicial abuse of discretion if the decision makers or the public is 

deprived of information necessary to make a meaningful assessment of the 

environmental impacts.  (Sierra Club v. State Bd. of Forestry (1994) 7 Cal.4th 1215, 

1236-1237; County of Amador, supra, at p. 946; see Pub. Resources Code, § 21005.) 

 Findings of fact made by the agency and factual conclusions stated in an EIR are 

reviewed under the substantial evidence standard.  (Vineyard Area Citizens, supra, 

40 Cal.4th at p. 435; Laurel Heights I, supra, 47 Cal.3d at pp. 392-393, 407.)  Under the 

substantial evidence standard, the court does not determine whether the agency’s factual 

determinations were correct, but only determines whether they were supported by 

substantial evidence.  (Laurel Heights I, supra, at pp. 392-393.)  On appeal, we 
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independently review the agency’s decision under the same standard of review that 

governs the trial court.  (Vineyard Area Citizens, supra, at p. 427.) 

 3. Water Supply 

  a. CEQA Requirements for Water Supply Analysis 

 An EIR must identify and analyze the significant environmental impacts that 

may result from the project.  (Pub. Resources Code, § 21100, subds. (a), (b); Guidelines, 

§§ 15126.2, subd. (a), 15143.)  It must include facts and analysis sufficient to allow the 

decision makers and the public to understand the environmental consequences of the 

project.  (Guidelines, § 15151; Laurel Heights I, supra, 47 Cal.3d at pp. 404-405; Napa 

Citizens for Honest Government v. Napa County Bd. of Supervisors (2001) 

91 Cal.App.4th 342, 356 (Napa Citizens).)  An EIR for a large, mixed-use development 

project such as the present project must include an analysis of the reasonably 

foreseeable environmental impacts of supplying water to the project.  (Vineyard Area 

Citizens, supra, 40 Cal.4th at pp. 428, 434.)  The analysis must include a discussion of 

the planned and likely sources of water and the impacts of supplying water from those 

sources.  (Id. at pp. 428, 432, 434.) 

 Vineyard Area Citizens involved an EIR prepared for a community plan and a 

specific plan for a large, mixed-use development project.  The EIR stated that the 

project would rely on both groundwater and surface water for its water supplies.  

(Vineyard Area Citizens, supra, 40 Cal.4th at p. 423.)  The projected long-term water 

supplies consisted of an unspecified combination of groundwater and surface water in 

“conjunctive use.”  (Id. at p. 440.)  The EIR stated that a full analysis of the 
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“conjunctive use” program must await the pending environmental review of a master 

plan update by the county water agency.  (Id. at p. 440.)  Because the project did not 

have legal rights to the projected water supplies, a mitigation measure provided that 

subdivision maps, building permits, and other entitlements would not be granted unless 

agreements and financing for the water supplies were in place.  (Id. at p. 424.) 

 Vineyard Area Citizens discussed several opinions by the Courts of Appeal 

concerning the sufficiency of an EIR’s analysis of water supply (Vineyard Area 

Citizens, supra, 40 Cal.4th at pp. 428-430) and derived four principles from those 

opinions: 

 “First, CEQA’s informational purposes are not satisfied by an EIR that simply 

ignores or assumes a solution to the problem of supplying water to a proposed land use 

project.  Decision makers must, under the law, be presented with sufficient facts to 

‘evaluate the pros and cons of supplying the amount of water that the [project] will 

need.’ (Santiago County Water Dist. v. County of Orange [(1981)] 118 Cal.App.3d 

[818,] 829.) 

 “Second, an adequate environmental impact analysis for a large project, to be 

built and occupied over a number of years, cannot be limited to the water supply for the 

first stage or the first few years.  While proper tiering of environmental review allows 

an agency to defer analysis of certain details of later phases of long-term linked or 

complex projects until those phases are up for approval, CEQA’s demand for 

meaningful information ‘is not satisfied by simply stating information will be provided 



 15

in the future.’ (Santa Clarita [Organization for Planning the Environment v. County of 

Los Angeles (2003)] 106 Cal.App.4th [715,] 723.) . . . . 

 “Third, the future water supplies identified and analyzed must bear a likelihood 

of actually proving available; speculative sources and unrealistic allocations (‘paper 

water’) are insufficient bases for decisionmaking under CEQA.  (Santa Clarita, supra, 

106 Cal.App.4th at pp. 720-723.)  An EIR for a land use project must address the 

impacts of likely future water sources, and the EIR’s discussion must include a reasoned 

analysis of the circumstances affecting the likelihood of the water’s availability.  

(California Oak [Foundation v. City of Santa Clarita (2005)] 133 Cal.App.4th [1219,] 

1244.) 

 “Finally, where, despite a full discussion, it is impossible to confidently 

determine that anticipated future water sources will be available, CEQA requires some 

discussion of possible replacement sources or alternatives to use of the anticipated 

water, and of the environmental consequences of those contingencies.  (Napa Citizens, 

supra, 91 Cal.App.4th at p. 373.)”  (Vineyard Area Citizens, supra, 40 Cal.4th at 

pp. 430-432.) 

 Vineyard Area Citizens stated further:  “[W]e emphasize that the burden of 

identifying likely water sources for a project varies with the stage of project approval 

involved; the necessary degree of confidence involved for approval of a conceptual plan 

is much lower than for issuance of building permits.  The ultimate question under 

CEQA, moreover, is not whether an EIR establishes a likely source of water, but 
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whether it adequately addresses the reasonably foreseeable impacts of supplying water 

to the project.”  (Vineyard Area Citizens, supra, 40 Cal.4th at p. 434.) 

 Vineyard Area Citizens concluded that the analysis of near-term groundwater 

supplies in the EIR was adequate.  It stated that the county’s conclusion that certain 

groundwater supplies would be available to the project in the near term was supported 

by substantial evidence, and rejected the petitioners’ argument that competing uses were 

likely to exhaust those water supplies.  (Vineyard Area Citizens, supra, 40 Cal.4th at 

pp. 436-437.)
4
  It stated further that the county did not fail to proceed in the manner 

required by law in that the EIR neither improperly deferred analysis of water supplies to 

future stages of the project nor relied on illusory water supplies.  (Id. at p. 437.) 

 Vineyard Area Citizens concluded that the analysis of long-term water supplies 

in the EIR was inadequate.  It stated that the county’s conclusion that surface water 

supplies would satisfy the project’s long-term demands was not supported by substantial 

evidence because the EIR failed to explain inconsistencies in the figures provided on 

total demand and supply, failed to identify the intended and likely long-term water 

sources, relied on “vague and unquantified” water supplies (Vineyard Area Citizens, 

supra, 40 Cal.4th at p. 440), and failed to identify competing uses.  (Id. at pp. 439-442.)
5
  

 
4
  “While much uncertainty remains, then, the record contains substantial evidence 

demonstrating a reasonable likelihood that a water source the provider plans to 
use . . . will indeed be available at least in substantial part to supply the Sunrise Douglas 
project’s near-term needs.”  (Vineyard Area Citizens, supra, 40 Cal.4th at p. 437.) 
5
  “Factual inconsistencies and lack of clarity in the FEIR leave the reader—and the 

decision makers—without substantial evidence for concluding that sufficient water is, in 
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It stated further that the county failed to proceed in the manner required by law by 

deferring environmental review of the conjunctive use program to a future EIR (id. at 

pp. 440-441), failing to properly incorporate information or tier from a prior EIR 

regarding surface water supplies on which the project relied (id. at pp. 442-443), failing 

to include enforceable mitigation measures for those surface water diversions (id. at 

p. 444), and by relying on a provision precluding further development in lieu of 

identifying and analyzing the project’s intended and likely water sources (ibid.)  

Vineyard Area Citizens stated that there was “no plainly stated, coherent analysis of 

how the supply is to meet the demand.”  (Id. at p. 445.) 

  b. Background of the State Water Project 

 The State Water Project is a water storage and delivery system operated by the 

Department of Water Resources.  It includes reservoirs, dams, power plants, pumping 

plants, canals, aqueducts, and other facilities.  (See Planning & Conservation League v. 

Department of Water Resources (2000) 83 Cal.App.4th 892, 898-899 (PCL).)  

California voters approved a bond measure in 1960 to fund its construction.  (Stats. 

1961, p. cxliii; Wat. Code, § 12930 et seq.)  Although the system was designed to 

deliver 4.23 million acre-feet of water annually, for many years it delivered significantly 

less than that amount.  (See California Oak Foundation v. City of Santa Clarita (2005) 

133 Cal.App.4th 1219, 1227-1228 (California Oak); PCL, supra, at pp. 898-899.) 

                                                                                                                                                

fact, likely to be available for the Sunrise Douglas project at full build-out.”  (Vineyard 
Area Citizens, supra, 40 Cal.4th at p. 439.) 
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 The Department of Water Resources is a party to 29 long-term contracts with 

local water agencies.  Under the original contracts, each agency had the right to receive 

a proportionate share of the 4.23 million acre-feet of water per year that was projected 

to be supplied by the State Water Project.  (See PCL, supra, 83 Cal.App.4th at p. 899; 

Wat. Code, § 12937, subd. (b).)  The agencies were required to pay for their contractual 

entitlements of water regardless of whether they actually received the water.  (See PCL, 

supra, 83 Cal.App.4th at p. 899.)  Article 18(a) of the water supply contracts provided 

that in times of temporary shortage, the agricultural water agencies would receive a 

reduced allocation.  Article 18(b) provided that in times of permanent water shortage, 

the allocations of all contracting agencies would be reduced proportionately.  (See id. at 

pp. 899-900.) 

 After several years of drought in the late 1980’s and early 1990’s resulting in 

disputes between agricultural and urban water agencies, several contracting agencies 

and the Department of Water Resources entered into an agreement known as the 

Monterey Agreement.  (See PCL, supra, 83 Cal.App.4th at pp. 897, 901.)  The 

Monterey Agreement is a statement of 14 principles designed to govern revisions to the 

water supply contracts.  It calls for the elimination of the provision requiring 

agricultural agencies to absorb the first deficiency and provides that in times of 

shortage, deliveries to all contracting agencies will be reduced in proportion to their 

entitlements.  (See Friends of the Santa Clara River v. Castaic Lake Water Agency 

(2002) 95 Cal.App.4th 1373, 1376 (Friends).)  The Monterey Agreement also provides 

for the agricultural agencies to permanently transfer to the urban agencies 130,000 
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acre-feet of annual water entitlements.  (See id. at pp. 1376-1377; PCL, supra, 

83 Cal.App.4th at pp. 901-902.)  The Monterey Agreement provides for its 

implementation through amendments to the long-term water supply contracts.  (See 

PCL, supra, at p. 902.)  Table A of those contracts states the amount of each agency’s 

annual water allocation from the State Water Project.  The amendments pursuant to the 

Monterey Agreement are known as the Monterey Amendments. 

 Pursuant to the Monterey Agreement, the Castaic Lake Water Agency entered 

into an agreement with the Kern County Water Agency in 1999 for the permanent 

transfer of 41,000 acre-feet of annual State Water Project water entitlement from the 

Kern County Water Agency to the Castaic Lake Water Agency (Kern-Castaic transfer).  

The Department of Water Resources approved the transfer in March 1999, and the 

long-terms water supply contracts between the two water agencies and the Department 

of Water Resources were amended accordingly. 

 The Central Coast Water Agency as lead agency prepared a program EIR for the 

Monterey Agreement and certified the EIR in October 1995.
6
  The Department of Water 

Resources as a responsible agency also made findings and adopted the EIR.  (PCL, 

supra, 83 Cal.App.4th at p. 902.)  The Sacramento County Superior Court denied a 

petition for writ of mandate challenging the EIR.  In September 2000, the Court of 

 
6
  A program EIR may be prepared for a series of related actions that can be 

characterized as one large project.  (Guidelines, § 15168, subd. (a).)  Subsequent 
program activities that would cause environmental impacts not analyzed in the program 
EIR require additional environmental review.  (Id., subd. (c).) 
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Appeal in PCL reversed the judgment by the trial court with directions to grant the 

petition.  (Id. at pp. 903, 926.)  PCL held that the Department of Water Resources rather 

than the Central Coast Water Agency was the proper lead agency, and that the EIR 

failed to provide a sufficient analysis of the no project alternative.  (Id. at pp. 907, 916.)  

PCL directed the trial court to vacate the certification of the EIR and make any other 

order appropriate under Public Resources Code section 21168.9, subdivision (a), but did 

not direct the court to vacate the project approval, and declined to stay the 

implementation of the Monterey Agreement.  (PCL, supra, at p. 926 & fn. 16.) 

 The Castaic Lake Water Agency as lead agency prepared an EIR for the 

Kern-Castaic transfer in March 1999.  It was a project EIR that tiered from three other 

EIR’s, including the Monterey Agreement program EIR.
7
  (Friends, supra, 

95 Cal.App.4th at pp. 1379-1380.)  The Los Angeles County Superior Court denied 

a petition for writ of mandate challenging the Castaic Lake Water Agency’s EIR.  (Id. at 

p. 1381.)  The appellate opinion invalidating the Monterey Agreement EIR (PCL, supra, 

83 Cal.App.4th 892) was filed while the appeal in Friends was pending.  (Friends, 

supra, at p. 1382.)  In January 2002, the Court of Appeal in Friends reversed the 

 
7
  A project EIR “examines the environmental impacts of a specific development 

project.”  (Guidelines, § 15161.)  “ ‘Tiering’ or ‘tier’ means the coverage of general 
matters and environmental effects in an environmental impact report prepared for a 
policy, plan, program or ordinance followed by narrower or site-specific environmental 
impact reports which incorporate by reference the discussion in any prior environmental 
impact report and which concentrate on the environmental effects which (a) are capable 
of being mitigated, or (b) were not analyzed as significant effects on the environment in 
the prior environmental impact report.”  (Pub. Resources Code, § 21068.5.) 
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judgment by the trial court with directions to grant the petition.  (Id. at p. 1388.)  

Friends concluded that the Castaic Lake Water Agency’s EIR relied on the analysis of 

environmental impacts in the Monterey Agreement EIR and that the decertification of 

the Monterey Agreement EIR precluded reliance on that analysis.  (Id. at 

pp. 1384-1387.)  Friends directed the trial court to vacate the certification of the EIR 

and make any other order appropriate under Public Resources Code section 21168.9, but 

did not direct the court to vacate the project approval, and stated that the trial court 

should determine whether to enjoin the project.  (Friends, supra, at p. 1388.)  The trial 

court entered a judgment on remand in October 2002 vacating the certification of the 

EIR but not the project approval.  The trial court declined the petitioners’ request to 

enjoin the use of water received pursuant to the transfer.  The Court of Appeal in an 

unpublished opinion affirmed the judgment, rejecting the petitioners’ challenge to the 

denial of an injunction (Friends of the Santa Clara River v. Castaic Lake Water Agency 

(Dec. 1, 2003, B164027)). 

 The parties to the proceeding involving a challenge to the Monterey Agreement 

EIR (PCL, supra, 83 Cal.App.4th 892) entered into a settlement agreement in May 2003 

specifying certain subjects to be discussed in a new Monterey Agreement EIR to be 

prepared by the Department of Water Resources.  Those subjects included the 

environmental impacts relating to the transfers of water rights effected pursuant to the 

Monterey Agreement.  The settlement agreement included an Attachment E listing 

certain transfers other than the Kern-Castaic transfer.  The settlement agreement 

separately identified the Kern-Castaic transfer, and stated that the new Monterey 
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Agreement EIR would include an analysis of the impacts of both the Attachment E 

transfers and the Kern-Castaic transfer. 

 The settlement agreement stated with respect to the Attachment E transfers:  

“[N]otwithstanding the analysis of the potential impacts of the Attachment E Transfers 

in the New EIR and without specifically endorsing or opposing those transfers or any 

prior environmental assessments of them, the Parties recognize that such water transfers 

are final.  Each of the Parties agrees not to, and it shall be a condition to the initial and 

continuing effectiveness of this Settlement Agreement that Plaintiffs do not, hereafter 

challenge the effectiveness or validity of such water transfers.”  It stated with respect to 

the Kern-Castaic transfer:  “[R]egarding the Kern-Castaic Transfer, the Parties 

recognize that such water transfer is subject to pending litigation in the Los Angeles 

County Superior Court following remand from the Second District Court of Appeal (See 

Friends of the Santa Clara River v. Castaic Lake Water Agency, 95 Cal.App.4th 1373, 

116 Cal.Rptr.2d 54 (2002); review denied April 17, 2002).  The Parties agree that 

jurisdiction with respect to that litigation should remain in that court and that nothing in 

this Settlement Agreement is intended to predispose the remedies or other actions that 

may occur in that pending litigation.” 

 The settlement agreement included certain proposed amendments to the long-

term water service contracts, known as the Attachment A amendments.  The settlement 

agreement stated that the parties would request an order authorizing the operation of the 

State Water Project on an interim basis in accordance with the Monterey Agreement, the 
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Attachment A amendments, and other terms of the settlement.  The trial court approved 

the settlement and issued the requested order. 

 The Castaic Lake Water Agency prepared a second EIR for the Kern-Castaic 

transfer and certified the EIR in December 2004.  The Los Angeles County Superior 

Court granted a petition for writ of mandate challenging the second EIR for the 

Kern-Castaic transfer in May 2007 (Planning and Conservation League v. Castaic Lake 

Water Agency (Super. Ct. L.A. County No. BS098724)).
8
  The court concluded that 

although the EIR analyzed the environmental impacts of the project assuming three 

different State Water Project water allocation scenarios, it failed to adequately explain 

how those scenarios could result from the pending environmental review of the 

Monterey Amendments and any challenge to the new Monterey Agreement EIR.  The 

court rejected all other challenges to the EIR.  The petitioners, the Castaic Lake Water 

Agency, and the Kern County Water Agency appealed the judgment.  That appeal is 

currently pending in the Second District Court of Appeal (No. B200673). 

  c. Petitioners’ Specific Contention 

 Petitioners contend the ongoing environmental review of the Monterey 

Agreement and the possibility that the Department of Water Resources ultimately will 

exercise its discretion to disapprove or modify the Kern-Castaic transfer render the 

 
8
  We granted a joint request by the city and Newhall to judicially notice the 

judgment filed on May 22, 2007, and the statement of decision filed on April 2, 2007, in 
Planning and Conservation League v. Castaic Lake Water Agency, supra, 
No. BS098724. 
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transfer uncertain.  They argue that the EIR fails to acknowledge that uncertainty.  

Petitioners cite a statement by the department in Planning and Conservation League v. 

Castaic Lake Water Agency, supra, No. BS098724, that, “[T]he contract amendments 

that effectuated the transfers under the Monterey Amendment do not preclude DWR in 

its choice of alternatives in the Monterey Amendment EIR or mitigation measures that 

may need to be imposed to reduce significant impacts to less than significant.  Any 

contractual agreement to transfer SWP water from one contractor to another is always 

subject to possible changes or curtailments.”
9
 

  d. Draft EIR, Response to Comments, and the City’s Findings 

 The draft EIR here stated that the Castaic Lake Water Agency serves the 

proposed project area and relies on imported water from the State Water Project.  It 

described the State Water Project and the Monterey Agreement.  It stated that the 

agency’s total annual water allocation from the State Water Project is 95,200 acre-feet 

and that the Kern-Castaic transfer represents 41,000 acre-feet of that amount.  It 

explained that the amounts requested by the contracting agencies from the State Water 

Project and the amounts actually delivered to the agencies by the State Water Project 

vary from year to year and can be less than the maximum amounts allocated.  It 

projected that 59.7 percent of the State Water Project water allocation would be 

available to the city in average years, and that 20 to 39.8 percent would be available in 

 
9
  We granted Petitioners’ request for judicial notice of the Department of Water 

Resource’s opposition brief filed on December 6, 2006, in Planning and Conservation 
League v. Castaic Lake Water Agency, supra, No. BS098724. 
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dry years.  It stated that water transfer agreements made pursuant to the Monterey 

Agreement “are effective upon execution . . . and, therefore, are considered permanent 

water reallocations of SWP Table A water.” 

 The draft EIR stated that the agency had completed an EIR for the Kern-Castaic 

transfer, that the trial court had rejected the petitioners’ challenges to the EIR, and that 

the Court of Appeal had reversed the judgment on the sole ground that the EIR tiered 

from another EIR (the Monterey Agreement EIR) that had been decertified.  It stated 

that neither the Court of Appeal nor the trial court had ordered the agency to vacate its 

approval of the transfer agreement pending completion of a new EIR, and that the trial 

court on remand had allowed the agency to continue to operate under the agreement.  It 

stated that the agency was in the process of preparing a new EIR for the transfer. 

 The draft EIR stated further that the Court of Appeal had ordered the 

decertification of the Monterey Agreement EIR on the grounds that the Department of 

Water Resources should have been the lead agency and that the analysis of the no 

project alternative was inadequate.  It stated that the Court of Appeal had directed the 

trial court to order the preparation of a new EIR and that neither the Court of Appeal nor 

the trial court had stayed the implementation of the Monterey Agreement. 

 The draft EIR stated that the Kern-Castaic transfer could have taken place even 

without the Monterey Agreement, “under existing SWP water supply contract 

provisions, subject to appropriate environmental review.”  It stated that the 

Kern-Castaic transfer “has been completed, CLWA has paid approximately $47 million 

for the additional Table A Amount, the monies have been delivered, . . . and DWR has 
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increased CLWA’s SWP maximum Table A Amount to 95,200 AFY because it was a 

permanent transfer/reallocation of SWP Table A entitlement between SWP contractors.”  

It stated further, “an adverse outcome in the Monterey Agreement litigation is not likely 

to adversely affect CLWA’s water supplies over the long term because CLWA believes 

that such a result is unlikely to ‘unwind’ executed and completed agreements with 

respect to the permanent transfer of SWP Water Amounts.” 

 Thus, the draft EIR characterized the Kern-Castaic transfer as “permanent” and 

downplayed the likelihood that the “permanent transfer” could be affected by the 

Monterey Agreement litigation.  The draft EIR did not acknowledge the possibility that 

the environmental review of the Monterey Agreement by the Department of Water 

Resources could result in the modification of the Kern-Castaic transfer and a reduced 

allocation to the Castaic Lake Water Agency. 

 The draft EIR estimated the amounts of groundwater and imported water 

supplies that would be available in the project area.  The estimate of imported water 

supplies was based on different percentages of the total Table A amount for average 

years and dry years.  The draft EIR also estimated the demand for water and concluded 

that the supplies would be sufficient to meet the demand. 

 Several comments to the draft EIR objected to its reliance on the Kern-Castaic 

transfer and stated that the transfer was uncertain due to pending litigation and the 

absence of a certified EIR for either the transfer or the Monterey Agreement.  The city 

in a “topical response” to the comments reiterated the discussion in the EIR of the 

reasons that it considered the transfer reliable “despite potential uncertainty arising from 
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litigation.”  The topical response stated, “Because the 41,000 AFY was a permanent 

water transfer, because DWR includes the 41,000 AFY in calculating CLWA’s share of 

SWP Table A Amount, and because the courts have not prohibited CLWA from using 

or relying on those additional SWP supplies, the City has determined that it remains 

appropriate for the Riverpark project to include those water supplies in its water supply 

and demand analysis, while acknowledging and disclosing the potential uncertainty 

created by litigation.”  It stated further that the ongoing environmental review by the 

Department of Water Resources of the Monterey Agreement, including the Kern-

Castaic transfer, did not preclude the city’s reliance upon the transfer in these 

circumstances. 

 The city’s findings under CEQA stated that the project would have no significant 

impacts on water supply and that no mitigation was required. 

  e. The EIR Adequately Analyzed the Uncertainty of the Kern-Castaic 
   Transfer 

 We repeat with emphasis, “An EIR for a land use project must address the 

impacts of likely future water sources, and the EIR’s discussion must include a reasoned 

analysis of the circumstances affecting the likelihood of the water’s availability.  

(California Oak, supra, 133 Cal.App.4th at p. 1244.)”  (Vineyard Area Citizens, supra, 

40 Cal.4th at p. 432.)  The sufficiency of an analysis in an EIR is measured by reference 

to a practical standard that demands neither technical perfection nor full disclosure of all 

information available on a subject.  (Berkeley Keep Jets Over the Bay Com. v. Board of 

Port Cmrs. (2001) 91 Cal.App.4th 1344, 1355; Al Larson Boat Shop, Inc. v. Board of 
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Harbor Commissioners (1993) 18 Cal.App.4th 729, 748.)  “The courts have looked not 

for perfection but for adequacy, completeness, and a good faith effort at full disclosure.”  

(Guidelines, § 15151.)  “ ‘To facilitate CEQA’s informational role, the EIR must 

contain facts and analysis, not just the agency’s bare conclusions or opinions.’  

[Citations.]  An EIR must include detail sufficient to enable those who did not 

participate in its preparation to understand and to consider meaningfully the issues 

raised by the proposed project.”  (Laurel Heights I, supra, 47 Cal.3d at pp. 404-405.)  

The role of a reviewing court is not to determine whether the EIR’s conclusions are 

correct, but only whether they are supported by substantial evidence and sufficient 

analysis to serve the EIR’s informational purposes.  (Id. at p. 407.) 

 The absence of relevant information from an EIR does not necessarily constitute 

a prejudicial abuse of discretion.  Rather, a prejudicial abuse of discretion occurs only if 

the absence of relevant information precludes informed decisionmaking and informed 

public participation and thereby thwarts the statutory goals of the EIR process.  

(Berkeley Keep Jets Over the Bay Com. v. Board of Port Cmrs., supra, 91 Cal.App.4th 

at p. 1355.) 

 The draft EIR and the final EIR, including the responses to comments, explained 

at length and in detail the reasons for the city’s conclusion that water provided by the 

State Water Project pursuant to the Kern-Castaic transfer would continue to be available 

to serve the area of the proposed project.  The analysis provided was incomplete 

because it failed to acknowledge the possibility that the environmental review of the 

Monterey Agreement by the Department of Water Resources could result in the 
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modification of the transfer and a reduced allocation to the Castaic Lake Water Agency.  

In our view, the analysis nonetheless was “a reasoned analysis” (Vineyard Area 

Citizens, supra, 40 Cal.4th at p. 432) that was adequate in these circumstances.  This is 

true particularly in light of the indications that the Department of Water Resources, 

Castaic Lake Water Agency, and Kern County Water Agency did not wish to disturb the 

transfer and the fact that the trial courts and Courts of Appeal in the litigation directly 

involving the Monterey Agreement and the Kern-Castaic transfer never vacated the 

approval of either of those projects or enjoined the flow of water.  These circumstances 

do not compel the conclusion that the transfer will be “permanent,” but they support our 

conclusion that the failure to acknowledge the uncertainty of the transfer arising from 

the department’s ongoing environmental review of the Monterey Agreement was not so 

momentous as to render the analysis provided in the EIR inadequate for its 

informational purposes. 

 The water supply analysis here did not rely on inconsistent figures or “vague and 

unquantified” water supplies (Vineyard Area Citizens, supra, 40 Cal.4th at p. 440), or 

fail to provide a complete and coherent analysis of water supply and demand as did the 

analysis of long-term water supply in Vineyard Area Citizens.  Moreover, the city did 

not fail to comply with procedures required by law by, for example, deferring 

environmental review to a future EIR (id. at pp. 440-441), relying on a prior EIR 

without proper incorporation or tiering (id. at pp. 442-443), or relying on a provision 

precluding further development in lieu of identifying and analyzing the project’s 

intended and likely water sources (id. at p. 444). 
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 California Oak, supra, 133 Cal.App.4th 1219 is distinguishable.  California Oak 

involved a proposed industrial/business park in Santa Clarita.  (Id. at p. 1224.)  The city 

certified an EIR and approved the project in June 2003.  (Id. at p. 1225.)  The primary 

dispute on appeal concerned the same 41,000 acre-feet of State Water Project water 

allocation at issue here.  The text of the EIR failed to mention the January 2002 

invalidation of the Castaic Lake Water Agency’s EIR for the Kern-Castaic transfer and 

offered no explanation for the city’s continued reliance on the transfer (id. at p. 1236), 

and apparently also failed to mention the invalidation of the Monterey Agreement EIR.  

The city’s response to comments was “completely devoid of any direct discussion of the 

41,000 AFY” (id. at p. 1237) and only referred obliquely to litigation “challenge[s]” 

(id. at pp. 1232-1233).  The only mention of the invalidation of the Castaic Lake Water 

Agency’s EIR was in an appendix to the final EIR.  (Id. at p. 1239.)  California Oak 

stated that the issue should be discussed, or at least referenced, in the text of the EIR 

and that the brief mention of the invalidation in the appendix with no meaningful and 

forthright discussion was insufficient in any event.
10

  (Ibid.)  Absent a reasoned analysis 

in the EIR of the uncertainty created by the invalidation of the EIR for the Kern-Castaic 

transfer, California Oak concluded that there was no substantial evidence to support the 

 
10

  Vineyard Area Citizens later endorsed this view, stating, “ ‘[I]nformation 
“scattered here and there in EIR appendices,” or a report “buried in an appendix,” is not 
a substitute for “a good faith reasoned analysis . . . .” ’  (California Oak, supra, 
133 Cal.App.4th at p. 1239, quoting Santa Clarita, supra, 106 Cal.App.4th at 
pp. 722-723.”  (Vineyard Area Citizens, supra, 40 Cal.4th at p. 442.) 
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conclusion that the water supplies for the project were sufficient.  (Id. at pp. 1226, 

1240.) 

 Here, in contrast to California Oak, supra, 133 Cal.App.4th 1219, the EIR 

contains a reasoned analysis of the circumstances affecting the availability of the 

41,000 acre-feet of water allocation.  The analysis is supported by facts and discloses 

pertinent facts, including the invalidation of both the Castaic Lake Water Agency’s EIR 

for the Kern-Castaic transfer and the Department of Water Resource’s EIR for the 

Monterey Agreement.  The city’s EIR neither relegates that discussion to an appendix to 

the final EIR nor assumes without analysis that the 41,000 acre-feet of water allocation 

will be available.  In light of that discussion, the EIR’s failure to acknowledge the 

particular uncertainty arising from the Department’s ongoing environmental review of 

the Monterey Agreement stands in stark contrast to the complete failure to offer any 

reasoned analysis of the circumstances affecting the availability of the transferred water 

in California Oak. 

 Petitioners also argue that the EIR for the Kern-Castaic transfer should tier from 

the Monterey Agreement EIR and that absent a proper EIR for the transfer, the present 

EIR cannot rely on the transfer.  The question whether the EIR for the Kern-Castaic 

transfer complies with CEQA is beyond the scope of this appeal.  The EIR for the 

Kern-Castaic transfer is the subject of a separate mandamus proceeding and a separate 

appeal (No. B200673).  Absent a judgment determining that the EIR for the 

Kern-Castaic transfer fails to comply with CEQA in the manner asserted, we will not 

determine in this appeal the merits of a separate proceeding. 
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 Petitioners argue further that due to the uncertainty of the Kern-Castaic transfer, 

the EIR here was required to discuss alternative sources of water and the environmental 

impact of supplying water from those alternative sources.  Vineyard Area Citizens 

stated, “[W]here, despite a full discussion, it is impossible to confidently determine that 

anticipated future water sources will be available, CEQA requires some discussion of 

possible replacement sources or alternatives to use of the anticipated water, and of the 

environmental consequences of those contingencies.  (Napa Citizens, supra, 

91 Cal.App.4th at p. 373.)”  (Vineyard Area Citizens, supra, 40 Cal.4th at p. 432.)  “If 

the uncertainties inherent in long-term land use and water planning make it impossible 

to confidently identify the future water sources, an EIR may satisfy CEQA if it 

acknowledges the degree of uncertainty involved, discusses the reasonably foreseeable 

alternatives—including alternative water sources and the option of curtailing the 

development if sufficient water is not available for later phases—and discloses the 

significant foreseeable environmental effects of each alternative, as well as mitigation 

measures to minimize each adverse impact. ([Pub. Resources Code,] § 21100, subd. 

(b).)”  (Id. at p. 434.) 

 Napa Citizens, supra, 91 Cal.App.4th 342, involved a subsequent EIR for an 

updated specific plan providing for the industrial development of a formerly agricultural 

area.  (Id. at pp. 352-353.)  The EIR stated that the City of American Canyon supplied 

water to the project area and would continue to do so in the future.  The EIR 

acknowledged that American Canyon’s current water supply would be inadequate in the 

longer term, but stated that American Canyon was in the process of reaching an 
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agreement with another municipality that would provide additional water.  The EIR 

assumed that an agreement would be reached and therefore concluded that the project 

would have no significant impact on long-term water supply.  (Id. at p. 372.)  Napa 

Citizens concluded that the EIR could not rely on the uncertain water supplies without 

identifying alternative water sources and analyzing the environmental impacts of 

supplying water from those sources.  Napa Citizens stated:  “Because of the uncertainty 

surrounding the anticipated sources for water . . . , the FSEIR also cannot simply label 

the possibility that they will not materialize as ‘speculative,’ and decline to address it.  

The County should be informed if other sources exist, and be informed, in at least 

general terms, of the environmental consequences of tapping such resources.  Without 

either such information or a guarantee that the resources now identified in the FSEIR 

will be available, the County simply cannot make a meaningful assessment of the 

potentially significant environmental impacts of the Project.  [Citation.]”  (Id. at 

pp. 373-374.) 

 We conclude that whether an EIR can “confidently determine that anticipated 

future water sources will be available” (Vineyard Area Citizens, supra, 40 Cal.4th at 

p. 432; see also id. at p. 434) is a question of fact.  If the EIR confidently concludes that 

future water supplies will be sufficient to serve the project, and if that conclusion is 

supported by reasoned analysis and facts stated in the EIR, the EIR satisfies its 

informational purposes and a reviewing court must defer to the EIR’s conclusion.  (See 

Laurel Heights, supra, 47 Cal.3d at pp. 404-405, 407.)  In those circumstances, the EIR 

need not evaluate alternative water sources and the environmental impacts of supplying 
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water from those sources.  On the other hand, if the EIR reveals a substantial degree of 

uncertainty as to the availability of future water supplies, as in Napa Citizens, supra, 

91 Cal.App.4th 342, the EIR must discuss alternative sources of water or alternatives to 

use of the water and the environmental impacts of those contingencies.  (Vineyard Area 

Citizens, supra, 40 Cal.4th at p. 432 [“[W]here, despite a full discussion, it is impossible 

to confidently determine that anticipated future water sources will be available, CEQA 

requires some discussion of possible replacement sources or alternatives to use of the 

anticipated water, and of the environmental consequences of those contingencies”].) 

 After explaining in detail the circumstances affecting the availability of the 

imported water, the EIR here confidently concluded that water provided by the State 

Water Project pursuant to the Kern-Castaic transfer would continue to be available to 

serve the proposed project area despite the pending Monterey Agreement environmental 

review and litigation challenges.  The EIR did not reveal a substantial degree of 

uncertainty as to the continued availability of the transferred water, unlike the situation 

in Napa Citizens, supra, 91 Cal.App.4th 342, where no agreement had been reached to 

secure the water transfer and no deliveries had occurred.  We conclude that the facts 

stated in the EIR, including the executed agreements effecting the transfer, the 

implementation of those agreements and delivery of water for several years, and the 

absence of any court order vacating the approval of the transfer or the Monterey 

Agreement or staying the implementation of those agreements, constitute substantial 

evidence supporting the EIR’s conclusion.  Accordingly, we conclude that the EIR need 
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not identify alternative water sources or other alternatives to use of the anticipated 

water. 

 4. Holly-Leaf Cherry 

 Petitioners contend the EIR applied an incorrect legal standard in determining 

that the impacts on the holly-leaf cherry would be insignificant.  They argue that in 

evaluating the impact of the proposed elimination of 3.6 acres of the species on the 

project site, the EIR failed to apply the Guidelines definition of “rare” (Guidelines, 

§ 15380, subd. (b)(2)).  We conclude that they have not shown a prejudicial abuse of 

discretion. 

  a. CEQA Requirements 

 A project will have a significant effect on the environment if it will cause “a 

substantial, or potentially substantial, adverse change in the environment.”  (Pub. 

Resources Code, § 21068; see also Guidelines, § 15382.)  The “environment” means the 

existing physical conditions in the area of the proposed project, including flora, fauna, 

and other conditions.  (Pub. Resources Code, § 21060.5; Guidelines, § 15360.)  “The 

determination of whether a project may have a significant effect on the environment 

calls for careful judgment on the part of the public agency involved, based to the extent 

possible on scientific and factual data.  An ironclad definition of significant effect is not 

always possible because the significance of an activity may vary with the setting.”  

(Guidelines, § 15064, subd. (b).) 

 An EIR must identify and analyze the significant environmental effects of 

a project.  (Pub. Resources Code, § 21100, subd. (b)(1); Guidelines, § 15126.2.)  An 
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EIR must identify mitigation measures for each significant effect and discuss 

alternatives to the project that would avoid or substantially lessen the significant effects, 

and the lead agency must make detailed findings on the infeasibility of any mitigation 

measures and alternatives rejected as infeasible.  (Pub. Resources Code, §§ 21100, 

subd. (b)(3), (4), 21081, subd. (a)(3); Guidelines, §§ 15126.4, subd. (a)(1)(A), 15126.6, 

subd. (a), 15091, subd. (a)(3).)  If an EIR determines that particular environmental 

impacts are insignificant, it must “contain a statement briefly indicating the reasons for 

determining that various effects on the environment of a project are not significant and 

consequently have not been discussed in detail in the environmental impact report.”  

(Pub. Resources Code, § 21100, subd. (c); see also Guidelines, § 15128.) 

 Guidelines section 15065 describes certain impacts that necessarily are 

significant and therefore require the preparation of an EIR and must be analyzed in an 

EIR.  (Id. subds. (a), (c).)  These are known as mandatory findings of significance.  

A project necessarily will have a significant effect on the environment if it will 

“substantially degrade the quality of the environment; substantially reduce the habitat of 

a fish or wildlife species; cause a fish or wildlife population to drop below 

self-sustaining levels; threaten to eliminate a plant or animal community; substantially 

reduce the number or restrict the range of an endangered, rare or threatened species; or 

eliminate important examples of the major periods of California history or prehistory.”  

(Guidelines, § 15065, subd. (a)(1), italics added; see Mountain Lion, supra, 16 Cal.4th 

at p. 124 [equating “range” with “habitat”]; Endangered Habitats League, Inc. v. 

County of Orange (2005) 131 Cal.App.4th 777, 792 (Endangered Habitats).)  
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Guidelines section 15065 describes impacts that must be considered significant, but “an 

impact need not satisfy the requirements of a mandatory finding of significance to be 

considered a significant impact.”  (Mejia v. City of Los Angeles (2005) 130 Cal.App.4th 

322, 338, fn. 9.) 

 A species is “rare” under the Guidelines if “[a]lthough not presently threatened 

with extinction, the species is existing in such small numbers throughout all or a 

significant portion of its range that it may become endangered if its environment 

worsens; or [¶] [t]he species is likely to become endangered within the foreseeable 

future throughout all or a significant portion of its range and may be considered 

‘threatened’ as that term is used in the Federal Endangered Species Act.”
11

  (Id., 

§ 15380, subd. (b)(2).)  A species also is “presumed to be endangered, rare or 

threatened, as it is listed in” federal regulations under the Federal Endangered Species 

Act and California regulations under the Fish and Game Code.  (Guidelines, § 15380, 

subd. (c).)  “A species not included in any listing identified in subdivision (c) shall 

nevertheless be considered to be endangered, rare or threatened, if the species can be 

shown to meet the criteria in subdivision (b).”  (Id., subd. (d).) 

 
11

  A species is “endangered” under the Guidelines if “its survival and reproduction 
in the wild are in immediate jeopardy from one or more causes, including loss of 
habitat, change in habitat, overexploitation, predation, competition, disease, or other 
factors.”  (Guidelines, § 15380, subd. (b)(1).) 
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  b. Draft EIR, Response to Comments, and the City’s Findings 

 A rare plant survey conducted in the spring of 2003 and attached as an appendix 

to the draft EIR described “a unique stand of holly-leaf cherry scrub” on the project site.  

The survey stated, “The stand is dominated by relatively large, mature shrubs of 

holly-leaf cherry (Prunus ilicifolia ssp. ilicifolia), 3 to 5 m in height.”  It stated that 

although “mainland cherry forest” is ranked “very threatened” by the California Natural 

Diversity Database, “[t]he canopy cover of the holly-leaf cherry shrubs at this site did 

not amount to a forest canopy.  Holly-leaf cherry scrub, as identified in this survey, is 

not defined in Holland (1986), and therefore, it has no assigned ranking.  However, it 

should be recognized as a unique and sensitive community at the site.” 

 The draft EIR described the holly-leaf cherry on the project site and stated that 

the project would result in the direct and permanent loss of 3.6 acres of holly-leaf 

cherry, which it quantified as approximately 67.9 percent of the holly-leaf cherry on the 

site.  It stated further, “Because holly-leaf cherry scrub on the project site is not known 

to support special-status plant or wildlife species, and because this plant community is 

not considered to be sensitive by resource agencies, the loss of 3.6 acres of this habitat 

type is not considered a significant impact.”  The draft EIR defined “special-status plant 

or wildlife species” as “those species considered Rare, Threatened, Endangered, or 

otherwise sensitive by various state and federal resource agencies,” and identified 

several published listings used as references. 

 The Department of Fish and Game stated in a comment letter:  “The Department 

considers holly-leafed cherry woodland a declining vegetative community the loss of 
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which would be considered a significant adverse impact to wildlife habitat.  This 

vegetative community is being systematically eliminated and/or degraded within the 

Santa Clara River watershed by development. . . .  All holly-leafed cherry habitat should 

be avoided by project alternatives.”  The comment stated further that even temporary 

impacts to the plant community involving removal and replanting “will still result in an 

unacceptable impact to this resource.” 

 The city responded:  “The holly-leaf cherry habitat on-site is considered scrub 

habitat because the canopy cover of this habitat did not amount to a woodland canopy.  

According to the CDFG’s [California Department of Fish and Game] List of California 

Terrestrial Natural Communities Recognized by the California Natural Diversity 

Data Base (September 2003 Edition), holly-leaf cherry scrub is not considered a 

special-status plant community.  As stated in Revised Riverpark Draft EIR Section 4.6, 

Biological Resources, p. 4.6-65, because of the relatively small amount of habitat 

(3.6 acres) to be lost and because this stand of trees was not considered a sensitive plant 

community as identified by CDFG, the loss of the 3.6 acres was not considered 

a significant impact under CEQA.” 

 The city’s findings under CEQA stated that the impacts of the proposed project 

on the holly-leaf cherry would be less than significant. 

  c. The EIR Adequately Analyzed the Impacts on the Holly-Leaf 
   Cherry 

 The draft EIR described the holly-leaf cherry on the project site and explained 

the impact of the project on the species.  It stated that holly-leaf cherry scrub was not 
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a designated special status species and was not considered to be sensitive by the 

resource agencies, and that the loss of 3.6 acres of the species was not a significant 

impact.  The response to the comment explained that the holly-leaf cherry on the project 

site was in scrub habitat rather than woodland, and therefore was different from the 

holly-leaf cherry woodland noted by the Department of Fish and Game to be in decline.  

We conclude that the information provided in the EIR supports the conclusion that the 

holly-leaf cherry on the project site is not “rare” as defined in Guidelines 

section 15380(b)(2) because it is not existing in such small numbers that it may become 

endangered, and that it does not otherwise satisfy the Guidelines definition.  The EIR 

provided information and analysis sufficient to serve the EIR’s informational purposes, 

and Petitioners have shown no abuse of discretion. 

 5. San Diego Black-tailed Jackrabbit 

 Petitioners contend the EIR failed to apply the correct legal standard to determine 

the significance of impacts on the San Diego black-tailed jackrabbit, and the evidence 

does not support the city’s finding that the impact on the species will be less than 

significant.  We conclude that they have not shown a prejudicial abuse of discretion. 

  a. Draft EIR, Response to Comments, and the City’s Findings 

 The draft EIR stated that the San Diego black-tailed jackrabbit is designated by 

California as a species of special concern and is designated by the federal government 

as a species of concern.  It stated that several San Diego black-tailed jackrabbits had 

been observed on the project site in areas that are subject to natural or manmade 

disturbances and that the species’ habitat on site is considered to be of moderate quality.  
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It stated:  “Where this species occurs within the region, it is common and found in 

relatively high numbers in some locations (e.g., coastal Orange County and the high 

desert of northern Los Angeles County).  The habitat on the project site for this species 

is considered of moderate quality.  Most individual jackrabbits are expected to disperse 

to remaining open space areas and the actual number of individual animals that would 

be lost due to grading and/or construction activities is expected to be low.  Because this 

species is not state or federally listed as Endangered or Threatened, because it is 

considered relatively abundant in suitable habitat areas within its range, and because the 

direct loss of individual jackrabbits is expected to be low, it is expected that the regional 

population would not drop below a self-sustaining level with the implementation of this 

project.  Therefore, the loss of any individual jackrabbits associated with the 

implementation of this project would not be considered a significant impact.”  

A biology report in the appendix stated that the species was “relatively common in the 

project area.” 

 The draft EIR also described the Natural River Management Plan (NRMP), 

a long-term management plan for projects and activities potentially affecting the 

Santa Clara River and San Francisquito Creek.  It stated that a certified combined EIR 

and federal environmental impact statement (EIS) for the NRMP had analyzed impacts 

associated with various proposed infrastructure improvements along the Santa Clara 

River, including bank stabilization, bridges, utility crossings, and storm drain outlets, 

and that the United States Army Corps of Engineers, Department of Fish and Game, and 

California Regional Water Quality Control Board had approved the NRMP.  It also 
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stated that certain proposed infrastructure improvements on the project site (including 

two bridges, bank stabilization, and outlets) were governed by the NRMP and were 

subject to mitigation requirements imposed by the NRMP, including the capture of 

San Diego black-tailed jackrabbits and their relocation “to nearby undisturbed areas 

with suitable habitat,” and the creation or enhancement of habitat for jackrabbits and 

other species.  The draft EIR stated that those mitigation measures had been 

incorporated into the proposed project. 

 The draft EIR concluded that although the project impacts to the San Diego 

black-tailed jackrabbit would be insignificant, cumulative impacts to biological 

resources, apparently including the San Diego black-tailed jackrabbit, from the 

proposed project and related projects would be significant due to loss of habitat and 

increased human activities. 

 The Department of Fish and Game stated in a written comment:  “The DEIR 

states that the San Diego black-tailed jackrabbit is common where it occurs in the region 

and abundant in coastal Orange County and the high deserts of Los Angeles County; 

that displaced individuals of this jackrabbit species will disperse to remaining open 

space; and that individuals lost i.e. killed by the project is expected to be low.  This 

conclusion is difficult to draw since population estimates were not submitted with the 

DEIR. 

 “It is the Department’s opinion that the project will result in a cumulative 

adverse impact to San Diego black-tailed jackrabbit, a California Species of Special 

Concern.  This subspecies is localized within the coastal plains of southern California 
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including the Santa Clara River Valley.  These areas have been and are continuing to be 

heavily developed and degraded.  Jackrabbits do not adapt well to habitat losses and 

associated disturbances from human proximity. . . .  The assumption that displaced 

jackrabbits will somehow survive by dispersing into remaining degraded open areas of 

uncertain protected status does not meet the mitigation requirements set forth and 

described under Section 15021 of CEQA.  Insufficient mitigation measure for this 

subspecies will further assist its decline and may in the future cause more restrictive 

regulatory measures to protect this resource.  The Department recommends a more 

detailed discussion in the EIR of the project related impacts to San Diego black-tailed 

jackrabbit with a tangible habitat avoidance and/or preservation element.” 

 The city responded that because the habitat on site is “moderate in quality,” “the 

Riverpark site is not considered to be occupied by a significant population of San Diego 

black-tailed jackrabbits.”  The response stated that NRMP mitigation measures had been 

incorporated into the proposed project with respect to infrastructure improvements 

governed by the NRMP.  It stated that the EIR/EIS for the NRMP had analyzed in detail 

the impacts on the San Diego black-tailed jackrabbit and had concluded that certain 

NRMP mitigation measures “requiring capture and relocation of sensitive species 

including the San Diego black-tailed jackrabbit, and . . . replacement of 

habitat . . . reduced the impacts to less than significant.”  The response stated further 

that some of the infrastructure improvements in the proposed project were less extensive 

than those contemplated in the NRMP.  The response also noted that the draft EIR had 
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concluded that cumulative impacts due to the loss of habitat were significant and 

unavoidable. 

 The city’s findings under CEQA stated that the cumulative impacts on biological 

resources were unavoidable, and the city adopted a statement overriding considerations 

with respect to that cumulative impact. 

 b. The EIR Adequately Analyzed the Impacts on the San Diego Black-tailed 
  Jackrabbit  

 The draft EIR explained its conclusion that the project’s impacts on the 

San Diego black-tailed jackrabbit would be insignificant.  It stated that the jackrabbit 

habitat on site was only moderate in quality, that the species is relatively common in 

other areas within the region, that most individuals of the species are expected disperse 

to other areas, and that the species is not designated endangered or threatened.  The 

draft EIR also stated that mitigation measures from the NRMP had been incorporated 

into the project, including the capture and relocation of individual jackrabbits to suitable 

habitat nearby and the creation or enhancement of habitat for the species.  The response 

to the comment explained further that the jackrabbit population on the site was low. 

 The statement that the species is relatively common in the region is supported by 

the statement in the biology report to that effect.  The characterization of the habitat on 

site as only moderate in quality and the statement that individual jackrabbits are likely 

to disperse to other areas also are supported by substantial evidence, which “includes 

fact, a reasonable assumption predicated upon fact, or expert opinion supported by fact” 

(Pub. Resources Code, § 21080, subd. (e)(1)). 
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 We conclude further that the information provided in the EIR supports the 

conclusion that the San Diego black-tailed jackrabbit is not “rare” as defined in 

Guidelines section 15380(b)(2) because it is not existing in such small numbers that it 

may become endangered, and that it does not otherwise satisfy the Guidelines 

definition.  The EIR provided information and analysis sufficient to serve the EIR’s 

informational purposes, and Petitioners have shown no abuse of discretion. 

 Endangered Habitats, supra, 131 Cal.App.4th 777, is distinguishable.  The EIR 

in Endangered Habitats stated that an environmental impact was considered significant 

only if it caused the population of a species to drop below a self-perpetuating level or 

caused the species to become threatened or endangered.  (Id. at pp. 792-793.)  

Endangered Habitats concluded that that was an impermissibly lenient standard and 

that the county failed to proceed in the manner required by law.  (Id. at p. 793.)  Here, in 

contrast, the statement in the EIR, “it is expected that the regional population would not 

drop below a self-sustaining level with the implementation of this project” was not the 

sole reason provided for the conclusion that the project’s impacts on the San Diego 

black-tailed jackrabbit would be insignificant.  Rather, the EIR also explained that the 

impacts would be insignificant because the jackrabbit population on the site was low, 

the habitat on site was only moderate in quality, and because individual jackrabbits were 

likely to disperse to other areas. 

 6. Western Spadefoot Toad 

 Petitioners challenge the EIR’s failure to discuss project revisions or alternatives 

that would reduce the significant impacts on the western spadefoot toad to an 
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insignificant level.  They argue that the proposed mitigation of constructing ponds and 

relocating the toads is inadequate and the city was required to consider more effective 

feasible mitigation.  We conclude that Petitioners have not shown an abuse of 

discretion. 

  a. Draft EIR, Response to Comments, and the City’s Findings 

 The city circulated a revised biological resources section of the draft EIR in 

March 2004 after the discovery of western spadefoot toads on the project site.  The 

western spadefoot toad is designated by California as a species of special concern and 

by the federal government as a species of concern.  The draft EIR estimated that 16 to 

20 pairs of breeding western spadefoot toads were present in three seasonal rainpools on 

the site, all of which were located in areas of proposed development.  A biology report 

in the appendix described the three seasonal rainpools.  The draft EIR stated that the 

potential loss of that population of toads and their eggs would be a significant impact. 

 The draft EIR recommended several mitigation measures described in the 

biology report, including the construction of ponds, of a design and location to be 

approved by the Department of Fish and Game, and the capture and relocation of 

western spadefoot toads and their eggs to the new ponds.  The biology report stated that 

although very few attempts had been made to relocate western spadefoot toads, there 

was “a very good possibility of success.”  The draft EIR concluded nonetheless that the 

impacts would remain significant despite mitigation:  “While mitigation measures can 

be implemented to create habitat and relocate individuals observed on the project site, 

these measures are not considered highly effective.  It is expected that not all individual 
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toads would be captured and relocated and that the created habitat might not meet the 

specific requirements for this species, thus, not supporting the relocated individuals.  

The loss of those individuals that are not captured and relocated, and those that are not 

adaptable to the created habitat, would be considered a significant and unavoidable 

impact.” 

 The Department of Fish and Game stated in a written comment:  “The continual 

loss of western spadefoot habitat within the Santa Clarita Valley, and Southern 

California as a whole, concerns the Department.  The seasonal pools and associated 

uplands and floodplains habitats associated with the species are often lost with project 

development.  Mitigation measures for this species are often experimental, and not 

always successful.  The recent discovery of western spadefoot on the project site, 

despite past negative survey results for this species suggests the potential undocumented 

loss of occupied habitat for this species in the Santa Clarita area.  These potential 

undocumented losses increase the importance of the known populations on the project 

site.  The preservation, avoidance and protection of all existing seasonal pools which 

support or could support western spadefoot should be accomplished on the project site.”  

The department stated further that if habitat avoidance is not feasible, breeding pools 

should be created away from areas of human activity and at least 150 feet away from 

any road or recreational trail. 

 The city responded that the existing seasonal pools were in disturbed areas and 

cited a discussion in another EIR stating that the western spadefoot toad “ ‘is apparently 

capable of adapting to a variety of artificial habitats in which to breed.’ ”  The response 
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stated that this “illustrates that the species adapts well to disturbed environments.”  It 

also stated:  “[W]estern spadefoot toads have no federal or State protected status, but are 

classified only as California Species of Special Concern and as a federal Species of 

Concern, which indicates that the species warrants monitoring due to population 

decline.  Therefore, the species is not entitled to legal protection and a project redesign 

to preserve existing habitat is not required.”  The Department of Fish and Game later 

approved a habitat enhancement and relocation plan for the western spadefoot toad on 

the site. 

 The city’s findings under CEQA stated that the proposed project’s impacts on the 

western spadefoot toad cannot feasibly be mitigated to a level of insignificance and 

therefore are considered unavoidable, and the city adopted a statement of overriding 

considerations with respect to those impacts. 

  b. The Discussion of Measures to Mitigate the Impacts on the 
   Western Spadefoot Was Adequate 

 CEQA does not require the avoidance of all significant environmental impacts or 

ensure that an approved project will minimize environmental harm.  Rather, an adequate 

EIR that complies with CEQA’s procedural requirements and serves its purpose as an 

informational document, together with appropriate findings by the lead agency, can 

support an agency’s decision to approve the project despite adverse environmental 

consequences. 

 An EIR must discuss mitigation measures designed to avoid or reduce each 

significant impact, but need not discuss project alternatives that would avoid each 
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significant impact.  (Big Rock Mesas Property Owners Assn. v. Board of Supervisors 

(1977) 73 Cal.App.3d 218, 227; see 1 Kostka & Zischke, Practice Under the California 

Environmental Quality Act (Cont.Ed.Bar 2006) § 15.15, p. 745.)  Rather, an EIR must 

discuss a reasonable range of alternatives to the proposed project as a whole.  (Big Rock 

Mesas, supra, at p. 227.)  The draft EIR discussed several project alternatives, including 

a no project alternative that would not disturb the existing seasonal rainpools.  

Petitioners do not challenge the reasonableness of the range of alternatives.  We 

conclude that the discussion of measures to mitigate the significant impacts on the 

western spadefoot toad was sufficient to serve CEQA’s informational purposes and 

therefore was adequate, that the EIR need not discuss either a project revision or 

alternative (other than the no project alternative) that would reduce the impacts to the 

species to an insignificant level, and that Petitioners have shown no abuse of discretion 

in this regard. 

 Petitioners challenge the statement in the city’s response to comments that “the 

species is not entitled to legal protection and a project redesign to preserve existing 

habitat is not required.”  They argue that the city declined to consider any project 

revision or alternative to avoid significant impacts to the western spadefoot toad and 

therefore could not reasonably conclude that the significant impacts to the species are 

unavoidable.  We construe the statement to mean not that the city believed that it had no 

obligation to avoid or reduce the significant impacts to the western spadefoot toad, if 

feasible, but that the city understood that it had the discretion to determine that the 
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benefits of the project outweighed the significant impacts to the species.  Petitioners 

have not shown an abuse of discretion. 

 7. Consistency with the General Plan  

 Every county and city must adopt a “comprehensive, long-term general plan” for 

its physical development.  (Gov. Code, § 65300.)  A general plan must include 

“a statement of development policies and . . . objectives, principles, standards, and plan 

proposals.”  (Id., § 65302.)  A general plan embodies fundamental policy decisions 

(Goleta Valley, supra, 52 Cal.3d at p. 571) and serves as a “charter for future 

development” (Lesher Communications, Inc. v. City of Walnut Creek (1990) 52 Cal.3d 

531, 540).  “The policies in a general plan typically reflect a range of competing 

interests.  [Citation.]”  (Federation of Hillside & Canyon Assns. v. City of Los Angeles 

(2004) 126 Cal.App.4th 1180, 1194.) 

 A subdivision must be consistent with applicable general and specific plans.  

(Gov. Code, §§ 66473.5, 66474.)  A subdivision is consistent with an adopted plan only 

if “the proposed subdivision or land use is compatible with the objectives, policies, 

general land uses, and programs specified in such a plan.”  (Id., § 66473.5.) 

 Consistency does not require full compliance with all general and specific plan 

policies.  Rather, “[o]nce a general plan is in place, it is the province of elected city 

officials to examine the specifics of a proposed project to determine whether it would be 

‘in harmony’ with the policies stated in the plan.  [Citation.]”  (Sequoyah Hills 

Homeowners Assn. v. City of Oakland (1993) 23 Cal.App.4th 704, 719 (Sequoyah 

Hills).)  A local agency has unique competence to interpret the policies of its own 
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general plan and weigh competing interests in determining how to apply those policies.  

(Save Our Peninsula Committee v. Monterey County Bd. of Supervisors, supra, 

87 Cal.App.4th at p. 142; Sequoyah Hills, supra, at p. 719.)  “It is, emphatically, not the 

role of the courts to micromanage these development decisions.”  (Sequoyah Hills, 

supra, at p. 719.) 

 We review the city’s finding that the subdivision is consistent with its general 

plan under the abuse of discretion standard.  (Code Civ. Proc., § 1094.5, subd. (b); 

Youngblood v. Board of Supervisors (1978) 22 Cal.3d 644, 651, fn. 2; Sequoyah Hills, 

supra, 23 Cal.App.4th at p. 717.)  To prevail on their contention that the project is 

inconsistent with the general plan, Petitioners must show that there is no substantial 

evidence to support the city’s finding.  (Code Civ. Proc., § 1094.5, subd. (b); Sequoyah 

Hills, supra, at p. 717.)  In other words, Petitioners must show that no reasonable 

decision maker could conclude that the project is in harmony with the stated policies.  

(No Oil, Inc. v. City of Los Angeles (1987) 196 Cal.App.3d 223, 243.) 

 The Open Space and Conservation Element of the city’s general plan states 

several goals and policies promoting the protection of natural features, significant 

ecological resources, and SEA’s.  The general plan goals cited by Petitioners include:  

“To preserve the special natural features which define the Santa Clarita planning area 

and give it its distinct form and identity,” and, “To protect significant ecological 

resources and ecosystems, including, but not limited to, sensitive flora and fauna habitat 

areas.”  The general plan policies cited by Petitioners include:  “Utilize major 

environmental features (significant landforms, significant ridgelines, significant 
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vegetation, ecologically significant areas, other natural resources) as open space within 

the planning area,” “Identify and protect areas of significant ecological value, including, 

but not limited to, significant ecological habitats . . . and preserve and enhance existing 

Significant Ecological Areas (SEAs),” and “Preserve to the extent feasible natural 

riparian habitat and ensure that adequate setback is provided between riparian habitat 

and surrounding urbanization.”  Petitioners also cite a Land Use Element policy that 

“New development must be sensitive to the Significant Ecological Areas (SEAs) 

through utilization of creative site planning techniques to avoid and minimize 

disturbance of these and other sensitive areas.” 

 The draft EIR discussed these general plan goals and policies.  It stated that the 

proposed project would preserve the Santa Clara River and much of the significant 

vegetation on the site, restrict development on the steepest slopes on the site, and 

mitigate impacts on the portions of the SEA located on the project site, and concluded 

that the project was consistent with these goals and policies.  The draft EIR also 

discussed numerous other general plan goals and policies and the project’s consistency 

with them.  The city in approving the project found that the project would preserve large 

areas of open space, including the river, and that the project was consistent with the 

general plan. 

 Petitioners’ argument that the project is inconsistent with the cited general plan 

goals and policies is based on the presumption that any development incursion within 

the SEA necessarily would be inconsistent with those goals and policies.  The argument 

largely disregards the city’s considerable discretion to determine that the project, on 
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balance, is in harmony with those goals and policies, and merely expresses Petitioners’ 

contrary point of view.  Moreover, Petitioners focus only on particular goals and 

policies and do not attempt to show, and have not shown, that the project necessarily is 

inconsistent with the general plan as a whole.  We conclude that they have not shown an 

abuse of discretion. 

DISPOSITION 

 The judgment is affirmed.  The city and Newhall are entitled to recover their 

costs on appeal. 

 

 NOT TO BE PUBLISHED IN THE OFFICIAL REPORTS 

 

 

          CROSKEY, J. 

WE CONCUR: 

 

 

 KLEIN, P. J. 

 

 

 KITCHING, J. 

 



CH2MHill, "Effect of Urbanization on Aquifer Recharge in the Santa Clarita 
Valley" (February 22, 2004) 













Luhdorff & Scalmanini Consulting Engineers, "Evaluation of Groundwater 
Recharge Methods for the Saugus Formation in the Newhall Ranch Specific 

Plan Area" (March 2006) 



























The California Oak Foundation et al., v. City of Santa Clarita; Gate King
Properties et al. Opinion



 

 

Filed 5/13/09  Cal. Water Impact Network v. Newhall County Water Dist. CA2/8 
NOT TO BE PUBLISHED IN THE OFFICIAL REPORTS 

 
California Rules of Court, rule 8.1115(a), prohibits courts and parties from citing or relying on opinions not certified for 
publication or ordered published, except as specified by rule 8.1115(b).  This opinion has not been certified for publication 
or ordered published for purposes of rule 8.1115. 

 
IN THE COURT OF APPEAL OF THE STATE OF CALIFORNIA 

 
SECOND APPELLATE DISTRICT 

 
DIVISION EIGHT 

 
 

CALIFORNIA WATER IMPACT 
NETWORK, 
 
 Plaintiff and Appellant, 
 
 v. 
 
NEWHALL COUNTY WATER  
DISTRICT et al., 
 
 Defendants and Respondents; 
 
GATE KING PROPERTIES et al., 
            Real Parties in Interest. 
 

      B203781  
       
     (Los Angeles County 
      Super. Ct. No. BS098727) 
 

 
CALIFORNIA OAK FOUNDATION et al., 
 
 Plaintiffs and Appellants, 
 
 v. 
 
CITY OF SANTA CLARITA, 
 
 Defendant and Respondent; 
 
GATE KING PROPERTIES et al., 
            Real Parties in Interest. 
 

 
     B203782 
       
     (Los Angeles County 
      Super. Ct. No. BS084677) 
 
        

  



 

 2

APPEAL from judgments of the Superior Court of Los Angeles County, 

Dzintra Janavs, Judge.  Affirmed.  

 Law Offices of Babak Naficy and Babak Naficy for Plaintiffs and Appellants.  

 Lagerlof, Senecal, Gosney & Kruse LLP, Thomas S. Bunn III; Carl K. Newton, 
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in Interest.  

_____________________________ 

 

 This is the second time we address issues associated with a proposal to develop an 

industrial park in the City of Santa Clarita, the City’s environmental impact report (EIR) 

for the proposed project, and water.  Four years ago, we ruled that the City’s EIR did not 

include an adequate discussion on the subject of water supplies for the proposed project.  

(See California Oak Foundation v. City of Santa Clarita (2005) 133 Cal.App.4th 1219 

(California Oak).)  At that time, we directed the trial court to issue a writ of mandate 

commanding the City to decertify its EIR, and to prepare and recertify an EIR complying 

with the requirements of the California Environmental Quality Act (CEQA).
1
  We further 

directed the trial court to retain jurisdiction over the cause until the City recertified its 

EIR.  

 The consolidated appeals before our court today arise from two judgments which, 

together, have the effect of approving the City’s recertification of its EIR –– with a final 

additional analysis (FAA) –– for the proposed project.  We agree with the trial court that 

the City’s EIR/FAA now complies with CEQA, and affirm both judgments.  

 

 
1
  See Public Resources Code section 21000 et seq.  All section references are to the 

Public Resources Code, except where noted otherwise.  All references to the CEQA 
Guidelines are to the California Code of Regulations, title 14, section 15000 et seq.  
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FACTS 

I.  Water 

 We begin our examination of the current appeal by revisiting some foundational 

background facts summarized in our prior opinion on the first appeal.  The State Water 

Project (SWP) was authorized in the 1950s, and was envisioned to become a system of 

reservoirs, dams and other facilities for the storage and delivery of 4.23 million acre-feet 

of water per year (AFY).  The Department of Water Resources (DWR) manages the SWP 

and operates its facilities.  (California Oak, supra, 133 Cal.App.4th at p. 1227.)  

 When the SWP began, DWR entered into a number of long-term contracts with 

water suppliers (DWR contractors) throughout the state.  The central provisions of these 

long-term contracts were the same:  a DWR contractor was allotted an entitlement to a 

certain amount of water from the SWP each year, in exchange for which the contractor 

agreed to pay, on a proportionate basis, the costs of financing and maintaining the SWP’s 

facilities.  (California Oak, supra, 133 Cal.App.4th at p. 1227.)  The long-term contracts 

also included a provision –– “Article 18” –– outlining the procedures for the reallocation 

of water among contractors in the event of water shortages within the SWP system.  

(See generally, Planning & Conservation League v. Department of Water Resources 

(2000) 83 Cal.App.4th 892, 898-900 (PCL).)  

 The entitlements to SWP water which were allotted to the contractors under their 

long-term contracts with DWR were based on the predicate that the state would actually 

build out the SWP as planned, so that it actually had the capacity and capability to store 

and deliver 4.23 million AFY of water.  The state, however, never completed the SWP as 

envisioned, and, today, the SWP simply does not have the physical capability to deliver 

4.23 million AFY of water to its contractors.  On the contrary, the actual, reliable water 

supply in the SWP is more in the vicinity of 2 to 2.5 million AFY of water.  

(California Oak, supra, 133 Cal.App.4th at pp. 1227-1228.)  

 With this general background of the state’s water resources and some relevant 

statutory schemes in mind, we move on to other events.  
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II.  The Monterey Agreement and Monterey Amendments 

 During the late 1980s and early 1990s, ongoing drought conditions in California 

diminished the supply of water in the SWP, and generated “Article 18 disputes” among 

state’s agricultural water contractors, urban water contractors, and DWR regarding the 

distribution of water from the SWP.  In the fall of 1994, DWR and its contractors met in 

Monterey to discuss the allocation of SWP water in times of shortage.  These so-called 

“Article 18 negotiations” morphed into an attempt to implement an “omnibus revision of 

the SWP long-term contracts and their administration” (see PCL, supra, 83 Cal.App.4th 

at p. 901), and, in early 1995, DWR and a number of contractors took the first step 

toward that end by agreeing to a statement of principles known as the Monterey 

Agreement. 

 For purposes of the appeal before us today, the Monterey Agreement embodied 

two key principles:  first, it contemplated that the then-existing long-term contracts with 

DWR would be amended to allow for the reallocation of the entitlements to SWP water 

which the state’s agricultural contractors and urban contractors had previously enjoyed, 

and, second, it envisioned that these amendments would authorize contractors to transfer 

SWP water amongst themselves on a “willing buyer/willing seller” basis.  (California 

Oak, supra, 133 Cal.App.4th at p. 1228; PCL, supra, 83 Cal.App.4th at pp. 900-902.)  

 In the years following the Monterey Agreement, various DWR contractors began 

implementing the agreement’s principles by negotiating and purchasing transfers of SWP 

water.  These consummated transfers of entitlements to SWP water became known as the 

Monterey Amendments.  In 1999, the Castaic Lake Water Agency (CLWA) purchased a 

transfer of an entitlement to 41,000 AFY of SWP water from the Kern County Water 

Agency (KCWA).  (California Oak, supra, 133 Cal.App.4th at p. 1228.)
2
  

 
2
 “CLWA is a public agency created and governed by the uncodified Castaic Lake 

Water Agency Law.  (Stats. 1962, 1st Ex. Sess., ch. 28, §1, p, 208 . . . .)  CLWA was 
formed to provide a . . . supply of imported water to . . . water purveyors of the Santa 
Clarita Valley. . . .  CLWA contracts with [DWR] for water from the [SWP] . . . , treats 
those supplies at its treatment plants, and delivers the treated water to [local] water 
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 As we will see below, the 1999 transfer of SWP water from KCWA to CLWA is 

the proverbial seed from which the appeal before us today is grown.  With this second 

part of our story tucked away in mind, we turn to still more events.  

III.  Related Litigation 

A.  The CEQA Case Involving the Monterey Agreement/Monterey Amendments 

 The DWR contractors who negotiated the Monterey Agreement, along with DWR, 

recognized that implementation of the agreement’s principles for the reallocation of water 

from the SWP might have potential adverse environmental effects, and, thus required the 

preparation of an EIR, including an opportunity for public input during the environmental 

review process.  To that end, the Monterey Agreement adherents appointed one of their 

own contractors to serve as the “lead agency” in charge of preparing an EIR.  In 1995, the 

contractor certified an EIR for the Monterey Agreement, and, later that same year, DWR, 

acting in the role of a “responsible agency,” issued findings and adopted the EIR.  (PCL, 

supra, 83 Cal.App.4th at p. 902.)  

 Shortly thereafter, two citizens groups (and others) filed a petition for writ of 

mandate in the Sacramento County Superior Court, challenging the sufficiency of the 

EIR for the Monterey Agreement.  In 1996, the trial court entered judgment rejecting the 

                                                                                                                                                  

retailers within [the Santa Clarita Valley] area.”  (Friends of the Santa Clara River v. 
Castaic Lake Water Agency (2004) 123 Cal.App.4th 1, 4.)  CLWA is a statutorily-defined 
“urban water supplier” under the Urban Water Management Planning Act or UWMPA.  
(Stats. 1983, ch. 1009, § 1, p. 3555; Wat. Code, § 10610 et. seq.)  The UWMPA requires 
all such water suppliers to prepare an Urban Water Management Plan (UWMP) every 
five years.  Among other elements, a UWMP must provide information on a supplier’s 
water usage, resources, reliability planning, demand management measures, and shortage 
contingency planning.  A UWMP is intended to function as a planning tool to guide 
broad-perspective decision-making by the management of the water supplier; an UWMP 
is not a substitute for project-specific planning documents, such as those which are 
required under CEQA.  In Friends of the Santa Clara River v. Castaic Lake Water 
Agency, supra, 123 Cal.App.4th 1, the Fifth District Court of Appeal in Fresno addressed 
challenges to CLWA’s 2000 UWMP.  In 2005, CLWA prepared its most recent UWMP.  
CLWA’s UWMP envisions use of the transfer of the 41,000 AFY of SWP water 
purchased from KCWA.  
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CEQA challenges, ruling that, although the appointed contractor should not have been the 

lead agency for the preparation of the EIR, the EIR was nonetheless adequate, which 

meant that the CEQA violation was not prejudicial.  

 In 2000, the Third District Court of Appeal agreed with the trial court that DWR, 

not the appointed contractor, should have acted as the lead agency for the preparation of 

the EIR for the Monterey Agreement, but disagreed with the trial court that the EIR itself 

was adequate.  The Third District reversed the judgment, concluding that the omissions in 

the EIR mandated preparation of a new EIR for the Monterey Agreement, under DWR’s 

direction.  (PCL, supra, 83 Cal.App.4th at p. 898.)  

 In June 2003, the Sacramento County Superior Court entered an order approving a 

settlement agreement in the CEQA case involving the Monterey Agreement.  The order 

provided that the trial court would issue a writ of mandate compelling DWR to prepare a 

new EIR for the Monterey Agreement, and that the court would retain jurisdiction over 

the cause until DWR filed a return to the writ of mandate showing that it had complied 

with CEQA, and the court issued an order discharging the writ of mandate.  (Planning & 

Conservation League v. Department of Water Resources (Super. Ct. Sacramento County, 

2003, No. 95CS03216.)  

 The record before us today shows that the parties who are involved in the current 

appeal are of the understanding that, notwithstanding the passage of more than five years, 

DWR still has not yet completed its EIR for the Monterey Agreement.  

 With this summary of the CEQA litigation involving the Monterey Agreement, we 

turn to still more events.  

B.  The First CEQA Case Involving the Transfer of 41,000 AFY of SWP  

     Water from KCWA to CLWA 

 In 1999, while the CEQA case involving the Monterey Agreement as a whole was 

pending in the Third District, the Castaic Lake Water Agency (CLWA) –– in accord with 

the Monterey Agreement –– agreed to purchase an entitlement to 41,000 AFY of SWP 

water from the Kern County Water Agency (KCWA) for approximately $47 million.  The 

transfer of 41,000 AFY of water was memorialized in an amendment to the water supply 
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contract between DWR and CLWA, which now reflects that CLWA is entitled to receive 

its original entitlement of SWP water, and is entitled to receive an additional entitlement 

of 41,000 AFY of SWP water, i.e. the water KCWA transferred to CLWA.  Also in 1999, 

CLWA certified an EIR for the transfer of the 41,000 AFY of SWP water.  (Friends of 

the Santa Clara River v. Castaic Lake Water Agency (2002) 95 Cal.App.4th 1373, 1379 

(Friends I).)  

 Shortly after CLWA certified its EIR for the transfer of the 41,000 AFY of SWP 

water from KCWA, a nonprofit corporation filed a petition for writ of mandate in the Los 

Angeles County Superior Court, challenging the sufficiency of CLWA’s EIR.  In 2000, 

the trial court entered a final judgment denying the petition.  

 In 2002, Division Four of our court ruled that the decision by the Third District 

Court of Appeal in PCL, supra, 83 Cal.App.4th 892 –– decertifying the original EIR for 

the Monterey Agreement/Monterey Amendments as a whole program –– required the 

decertification of CLWA’s “tiered” EIR for the ensuing transfer of the 41,000 AFY of 

SWP water from KCWA to CLWA.  As Division Four explained, “tiering” –– meaning 

the practice of incorporating prior environmental studies –– is permitted under CEQA, 

but had resulted in a “defect” in CLWA’s EIR when the original, underlying EIR for the 

Monterey Agreement as a whole, upon which CLWA’s ensuing EIR had been expressly 

tiered, was decertified.  (Friends I, supra, 95 Cal.App.4th at pp. 1375-1376, 1384-1387.)  

In short, Division Four ruled that an EIR may not be “tiered” on a decertified EIR.  

CLWA’s options, suggested Division Four, were to wait until the EIR review process in 

the CEQA case involving the Monterey Agreement/Monterey Amendments had been 

completed (see III., A., ante), or to prepare its own independent EIR for the transfer of the 

41,000 of SWP water from KCWA.  

 After Friends I was remanded to the trial court, the case litigants agreed the trial 

court should issue a writ of mandate directing CLWA to decertify its EIR, but a “bone of 

contention” remained whether the trial court should also enjoin CLWA from proceeding 

with the transfer of the entitlement to the 41,000 AFY of SWP water from KCWA before 

CLWA completed an adequate EIR for the transfer.  (Friends of the Santa Clara River v. 
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Castaic Lake Water Agency (Dec. 1, 2003, B164027) [nonpub. opn. at p. 3] (Friends II).)  

In October 2002, the trial court denied the request to enjoin the transfer, and another 

appeal ensued.  In December 2003, Division Four of our court affirmed the denial of 

injunctive relief.  (Ibid.)  

 In February 2005, the California Water Impact Network (CWIN) dismissed its 

petition with prejudice.   

C.  The Second CEQA Case Involving the Transfer of 41,000 AFY of  

     SWP Water from KCWA to CLWA 

 In 2004 (after Division Four decided Friends II), the CLWA certified an EIR for 

the permanent transfer of 41,000 AFY of SWP water from the Kern County Water 

District (KCWD).  In January 2005, CWIN filed a petition for writ of mandate in the 

Ventura County Superior Court, challenging the EIR.
3
  According to CWIN’s petition, 

the EIR did not adequately discuss the threat posed by the permanent transfer of the 

water, i.e., the promotion of large-scale urban sprawl in Ventura and Los Angeles 

Counties, while diverting water forever from Kern County.  On the same day that CWIN 

filed its petition, the Planning and Conservation League filed its own petition in Ventura 

County Superior Court challenging the transfer of water from KCWD to CLWA.  The 

two petitions in Ventura County were consolidated, and, in June 2005, the consolidated 

Ventura County petitions were transferred to the Los Angeles County Superior Court and 

assigned case number BS098724.  

 On April 2, 2007, the trial court (Hon. James Chalfant) ruled that CLWA properly 

acted as the lead agency for the preparation of the 2004 EIR for the water transfer from 

KCWD to CLWA, and that CLWA’s 2004 EIR “was properly prepared,” except for one 

element –– the EIR did not explain that the availability of water from the SWP “may be 

 
3
 CWIN filed its petition in the Ventura County Superior Court about one month 

before it filed its request for dismissal of its action in the Los Angeles County Superior 
Court (case No. BS056954) in which its request for a preliminary injunction had been 
denied.  (See III., B., ante; and see also Friends II, supra, B164027.)   
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impacted” by the outcome of DWR’s pending preparation of an EIR for the Monterey 

Agreement/Monterey Amendments as a whole.  For this reason, the trial court issued a 

writ commanding CLWA to set aside its approval of its 2004 EIR for the transfer of the 

41,000 AFY of SWP water from KCWD, and to comply with CEQA, either through the 

preparation of a new EIR or an addendum “addressing the analytic route of the three 

water allocations.”  Judge Chalfant expressly ruled that that the transfer itself would not 

be set aside.   

 With this part of the related litigation in mind, we can now take a look at the 

proposed project at the heart of the appeal which is before us today.  

IV.  The Proposed Industrial Park Project, and the EIR Process for the Project 

A.  The Proposed Project  

 In 1999, Gate King Properties submitted a series of project requests to the City of 

Santa Clarita related to a proposal to develop an industrial/commercial park on a 584-acre 

site in the southern portion of the City.  As described in our prior opinion, Gate King’s 

original proposal envisioned the development of approximately 4.45 million square feet 

of industrial/commercial structures on 170.1 acres, with another 64.3 acres dedicated to 

rights-of-way (including public streets) and water wells.  The remaining acreage was to 

include a combination of slopes, trails and open space.  (See California Oak, supra, 133 

Cal.App.4th at p. 1224.)   

 Gate King’s proposed project envisions that the water which will be consumed on 

site by the industrial park’s eventual occupants will be delivered at the retail level by the 

Newhall County Water District (NCWD).  Moving up along the supply channel, NCWD 

obtains water at the wholesale level from the CLWA, and, as noted above, CLWA 

obtains water from the SWP, including an entitlement/transfer of an additional 41,000 

AFY of SWP water from the KCWA.  

B.  The EIR Process for Gate King’s Proposed Project 

 In January 2002, the City circulated a draft EIR for Gate King’s proposed project.  

Section 4.10 of the City’s draft EIR addressed the subject of “Utilities,” including “Water 

Supplies.”  The discussion of water supplies explained that the NCWD would supply 
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water for the Gate King site at the retail level, and that NCWD obtained its water from 

local groundwater wells and the CLWA.  The City’s draft EIR also explained that CLWA 

obtained water from the SWP, and that CLWA’s current total water entitlement from the 

SWP included 41,000 AFY of SWP water which CLWA had purchased from the KCWD.  

The draft EIR’s discussion of water supplies included this broad proviso:  “It should be 

noted . . . that CLWA’s . . .  entitlement [to SWP water] can fluctuate from year to year 

based on a number of factors, including hydrologic conditions, the status of [SWP] 

facilities, construction, environmental requirements, and evolving policies for the Bay-

Delta.”   

 During the comment period on the City’s draft EIR, the Santa Clarita Organization 

for Planning the Environment (SCOPE) objected that the discussion of water supplies in 

the draft EIR for Gate King’s proposed project was inadequate because it did not disclose 

that there was ongoing litigation which might affect the availability of the 41,000 AFY of 

SWP water transferred from KCWA to CLWA.  The City, in turn, prepared a response to 

SCOPE’s comments in which the City explained that the Newhall County Water District 

(NCWD) had completed a water supply assessment (WSA) for Gate King’s proposed 

project, and that NCWD had concluded that it would have sufficient water to supply the 

needs of the project.  

 In October 2002, the City circulated a final EIR for Gate King’s proposed project.  

In June 2003, the City passed a resolution adopting the findings set forth in the EIR, and 

certifying the EIR as final.  The City’s final EIR did not make any material alterations in 

the discussion of water supplies set forth in the draft EIR.  SCOPE’s comments regarding 

ongoing litigation involving the transfer of the 41,000 AFY of SWP water from KCWD 

to CLWA, along with the City’s response, were included –– along with other comments 

and responses –– in the final EIR as “Appendix H.”  The final EIR also included a 

document prepared by NCWD entitled “Additional Water Supply Information” as 

“Appendix K.”   
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 Now, with the basic framework of Gate King’s proposed project in mind, and the 

City’s EIR for the project in mind, we may finally turn to the litigation from which the 

current appeal arises.  

V.  The Two Cases Giving Rise to the Current Appeal 

A.  Santa Clarita Oak Conservancy v. City of Santa Clarita (the California  

    Oak case) 

 In July 2003, shortly after the City certified its final EIR for Gate King’s proposed 

project, the Santa Clarita Organization for Planning the Environment (SCOPE) and other 

groups filed a petition for writ of mandate seeking to compel the City to decertify its EIR 

on the ground that it did not include adequate information on the “uncertainties” which 

were then still attendant to the transfer of the 41,000 AFY of SWP water from KCWA to 

CLWA.  (L.A. Super. Ct. No. BS084677.)  In March 2004, the trial court entered 

judgment denying SCOPE’s writ petition, and, shortly thereafter, SCOPE filed an appeal.  

 In November 2005, we ruled that the information on the subject of water supplies 

set forth in the City’s EIR for Gate King’s proposed project was inadequate.  There, we 

determined “the EIR’s failure to present . . . an analysis of how demand for water would 

be met without the 41, 000 AFY entitlement, or of why it is appropriate to rely on the 

41,000 transfer . . . render[ed] the EIR defective . . . .”  (California Oak, supra, 133 

Cal.App.4th at p. 1242.)  We reversed the judgment, and remanded the cause with 

directions to the trial court to issue a writ of mandate compelling the City to decertify its 

EIR for Gate King’s project, and to retain jurisdiction over the cause until such time as 

the City certified an EIR which complied with CEQA.  (Id. at p. 1245.)  

 In March 2006, NCWD completed preparation of a new WSA for Gate King’s 

proposed industrial park project.  That same month, the City circulated a draft additional 

analysis for the EIR for Gate King’s proposed project.  The City’s draft additional 

analysis stated that, “[b]ased on th[e] . . . [new WSA] prepared by NCWD, an adequate 

supply of water is available to serve the Gate-King project, [and] existing and planned 

future uses in the Santa Clarita [area].  No significant water supply . . . impacts are 

expected from supplying available water to meet the demands of both the project and 
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cumulative development in the [area].”  The report went into detail in explaining its 

conclusions. 

 In July 2006, the City certified a final additional analysis (FAA) for the EIR for 

Gate King’s proposed project.  In August 2006, the City filed a return in the trial court, 

including requests to discharge the peremptory writ of mandate which had been issued in 

accord with California Oak, and to dismiss SCOPE’s petition.  In October 2006, SCOPE 

filed an objection to the City’s return to the peremptory writ of mandate.  

 In June 2007, the adequacy of the City’s EIR/FAA was argued to the trial court.  

On August 15, 2007, the trial court entered a statement of decision setting forth its ruling 

that the City’s EIR/FAA was adequate.  On September 5, 2007, the trial court entered 

judgment accepting the City’s return to the court’s peremptory writ of mandate, and 

discharging its preemptory writ of mandate.   

 In November 2007, SCOPE filed a timely notice of appeal.  (case No. B203782.)  

B.  California Water Impact Network v. Newhall County Water District 

 In July 2005, about three months before we issued our opinion in California Oak, 

NCWD approved a water supply assessment (WSA) in connection with an application by 

Gate King to have the site of its proposed industrial park project annexed into NCWD’s 

service territory.  In August 2005, the California Water Impact Network (CWIN) filed a 

petition for writ of mandate, coupled with a complaint for declaratory and injunctive 

relief, challenging NCWD’s WSA for purposes of annexation, and seeking to enjoin 

NCWD from proceeding with the annexation of the site of Gate King’s proposed 

industrial park.  (L.A. Super. Ct. No. BS098727.)  

 In November 2005, we issued our decision in California Oak.  As noted above, we 

directed the trial court to issue a writ of mandate compelling the City to decertify its EIR 

for Gate King’s proposed project on the ground that the EIR’s discussion of the subject of 

water supplies was inadequate, and compelling the City to recertify an EIR after it had 

complied with CEQA.  
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 In spring 2006, before the adequacy of the City’s EIR for Gate King’s proposed 

project had been resolved, CWIN and NCWD agreed on a stipulation for judgment in 

their parallel annexation case.  On June 1, 2006, the trial court entered a judgment on the 

parties’ stipulation.  The judgment provided that the trial court would issue a peremptory 

writ of mandate commanding NCWD to set aside its WSA for the annexation of the Gate 

King site, and to stay all proceedings to annex the Gate King site, until such time as the 

City recertified its EIR for Gate King’s proposed project in compliance with California 

Oak, and NCWD then “considered the project based on the City[’s] certified EIR.”   

 As noted above, the City certified its EIR/FAA for Gate King’s proposed project 

in July 11, 2006.  On July 13, 2006, NCWD adopted a resolution approving the City’s 

EIR/FAA, and reaffirming NCWD’s annexation of the Gate King site. 

 In October 2006, NCWD filed a return to the trial court’s peremptory writ of 

mandate in which it requested an order discharging the trial court’s writ, and dismissing 

CWIN’s case.  Broadly summarized, NCWD’s return argued that the trial court’s writ 

should be discharged because CWIN had complied with the writ’s command to consider 

Gate King’s project based on the City’s recertified EIR/FAA.  In November 2006, CWIN 

filed an objection to the return.   

 In June 2007, CWIN’s objections to NCWD’s return were argued to the trial court 

(on the same day that SCOPE’s contentions were argued regarding the adequacy of the 

City’s recertified EIR/FAA).  On August 15, 2007, the trial court issued a statement of 

decision in which it ruled that NCWD had not violated CEQA by incorporating the City’s 

environmental findings regarding Gate King’s project.  It followed, concluded the court, 

that its writ should be discharged, and that CWIN’s petition should be dismissed.  

   On September 5, 2007, the trial court entered a formal order discharging its 

peremptory writ of mandate, and dismissing CWIN’s petition.   

 In November 2007, CWIN filed a timely notice of appeal.  (case No. B203781.)  
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VI.  The Consolidation of the Appeals 

 In January 2008, the Newhall County Water District (NCWD) filed a motion in 

our court, asking us to consolidate SCOPE’s appeal in the California Oak case involving 

the City’s EIR/FAA (case No. B203782), and CWIN’s appeal in its parallel annexation-

related case (case No. B203781).  In February 2008, we granted the motion to consolidate 

the appeals.  

DISCUSSION 

I. The City’s EIR/FAA Includes Adequate Information on the Subject of Water 

Supplies for the Proposed Project 

 Picking up where our prior opinion in California Oak left off, CWIN contends the 

City’s recertified EIR/FAA for Gate King’s proposed project violates CEQA because the 

City still has not discussed the subject of water supplies adequately.
4
  More specifically, 

CWIN contends the City’s EIR/FAA does not adequately inform the public, and/or the 

appropriate decision-making government officials, that DWR’s still-not-yet-completed 

“programmatic” review of the Monterey Agreement and Monterey Amendments may 

“undermine” the continuing viability of the transfer of 41,000 AFY of SWP water from 

the Kern County Water Agency (KCWA) to the Castaic Lake Water Agency (CLWA).  

This omission, argues CWIN, means that the relevant decision-makers do not have an 

adequate understanding of the potential problems that might affect the amount of water 

which CLWA will receive, meaning they do not have an adequate understanding of the 

potential problems which CLWA may have in delivering water to the Newhall County 

Water District (NCWD), meaning they do have an adequate understanding of the 

potential problems which NCWD may have in delivering water to the Gate King project.  

We disagree with CWIN’s contention that the City’s EIR/FAA is inadequate.  

 

 

 
4
 Our references to CWIN include both CWIN and SCOPE, which have filed joint 

briefs on appeal.  
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A.  CEQA and EIRs 

 As noted above, the “heart” of CEQA lies in its mandate that a government agency 

shall prepare an EIR before approving a proposed project which may have a significant 

effect on the environment.  (Laurel Heights Improvement Assn. v. Regents of University 

of California (1988) 47 Cal.3d 376, 392; and see also § 21100, subd. (a).)  An EIR is 

intended to be an informational document; its purpose is to provide public officials, and 

the public, with information regarding the potential environmental consequences that a 

proposed project may have on the environment, and to identify ways in which those 

consequences may be minimized, and to indicate alternatives to the project, including a 

“no project” alternative.  (California Oak, supra, 133 Cal.App.4th at p. 1225; and see 

also § 21061.)  Once an EIR is adequately presented, the governing agency may find that 

the project’s environmental effects have been reasonably mitigated, and approve the 

project; or the agency may find that the unmitigated environmental effects of the project 

are outweighed by the project’s benefits, and approve the project, or the agency may find 

the adverse environmental effects are so profound that the project should not go forward, 

in which case something else (or nothing else) must be done in place of the proposed 

project.  (California Oak, supra, 133 Cal.App.4th at p. 1225.)  

 In short, “[t]he purpose of CEQA is not to generate paper, but to compel 

government at all levels to make decisions with environmental consequences in mind.”  

(Bozung v. Local Agency Formation Com. (1975) 13 Cal.3d 263, 283.)  

B.  Analysis 

 We simply disagree with CWIN’s perspective that the City’s EIR/FAA for Gate 

King’s proposed project –– when viewed as an informational document –– “never fully 

admits or explains” the uncertainties which may be attendant with the transfer the 41,000 

AFY of water from KCWA to CLWA.  In our view, CWIN is just plain wrong that the 

City’s EIR/FAA for Gate King’s proposed project fails to disclose –– and that is the 

operative word –– that DWR may, in preparing its new EIR for the Monterey Agreement, 

adopt mitigation measures which may undermine the continued availability of the 

transfer of the 41,000 AFY of water from KCWA to CLWA.  
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 The City’s EIR/FAA for Gate King’s proposed project expressly discusses the 

Third District’s decision in PCL, supra, 83 Cal.App.4th 892 –– decertifying the original 

EIR for the Monterey Agreement –– and its aftermath –– DWR’s pending preparation of 

a new EIR for the Monterey Agreement.  The EIR/FAA also discusses Division Four’s 

decision in Friends I, supra, 95 Cal.App.4th 1373 –– decertifying the original EIR for the 

transfer of the 41,000 AFY of SWP water from KCWA to CLWA.  The EIR/FAA also 

discusses our opinion in California Oak.  And, the EIR/FAA expressly acknowledges that 

DWR’s still-pending preparation of a new EIR for the Monterey Agreement “introduces 

an element of potential uncertainty” regarding the 41,000 AFY transfer of SWP water 

from KCWA to CLWA.   

 The City’s EIR/FAA for Gate King’s proposed project further sets forth reasons in 

support of the City’s conclusion that DWR’s still-pending preparation of an EIR for the 

Monterey Agreement is not expected to impact the amount of water available to CLWA 

vis-à-vis the transfer of the 41,000 AFY of SWP water from KCWA to CLWA.  

 No more is needed in an informational document.  According to CWIN, the City’s 

EIR/FAA for Gate King’s proposed project is deficient because it does not include an 

“objective analysis” of the potential impacts that may follow when DWR completes its 

EIR for the Monterey Agreement and Monterey Amendments.  We understand CWIN’s 

arguments to embody the proposition that the City’s EIR/FAA for Gate King’s proposed 

project will not be adequate until it (1) sets forth, essentially in list form, all of the 

possible mitigation measures which DWR may adopt in the course of the ongoing EIR 

review process for the Monterey Agreement and Monterey Amendments, and then (2) 

sets forth the corresponding amounts of water which will be subtracted from the transfer 

of the 41,000 AFY of SWP water from KCWA to CLWA.  

 The cases cited by CWIN in support of its arguments –– our decision in California 

Oak, supra, 133 Cal.App.4th 1219, and the Supreme Court’s decision in Vineyard Area 

Citizens for Responsible Growth, Inc. v. City of Rancho Cordova (2007) 40 Cal.4th 412 

(Vineyard) –– do not, in our reading, support the proposition that the City’s EIR/FAA for 

Gate King’s proposed project must include the intricate specificity demanded by CWIN.  
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As we explained in California Oak, an EIR is adequate when it includes sufficient detail 

to enable those who did not participate in its preparation to understand and meaningfully 

consider the environmental issues raised by the proposed project.  (See California Oak, 

supra, 133 Cal.App.4th at p. 1237, citing Santa Clarita Organization for Planning the 

Environment v. County of Los Angeles (2003) 106 Cal.App.4th 715, 721.)  This standard 

necessarily contemplates a dose of common sense, and a rejection of the proposition that 

CEQA demands the inclusion of ever more information in an EIR, until the EIR itself 

becomes so overwhelmingly complex that it becomes essentially meaningless.  We are 

satisfied that the City’s decision-making officials were informed by the City’s EIR/FAA 

for Gate King’s proposed project that approval of Gate King’s proposed project carried 

with it a number of potential water supply problems.  

 CWIN’s arguments on appeal offer a well-written treatise explaining the rules 

governing EIRs.  But CWIN’s arguments then fail, in our view, to connect those rules to 

its claims of “inadequacy” in the present case.  In other words, CWIN correctly states that 

CEQA jurisprudence requires an EIR to set forth adequate information upon which an 

agency may make an educated decision, but we see no discussion in CWIN’s arguments 

in which it specifically offers an example of the type of information which it wants to see 

in the City’s EIR/FAA.  We see little explanation by CWIN of any possible mitigation 

scenario which may result from DWR’s ongoing EIR review of the Monterey Agreement.  

 If we may take another tack, we understand CWIN to be arguing that the City’s 

EIR/FAA for Gate King’s proposed project is required to state something to this effect:  

“If DWR adopts                                                 (with the City filling in the blank with a 

possible mitigation measure), then the 41,000 AFY of water from KCWD to CLWA will 

be diminished by                                               (with the City filling in the blank with the 

corresponding AFY figure).”  CWIN’s argument would be more convincing had CWIN 

explained to us even one possible mitigation measure which DWR may possibly take.  

We decline to accept CWIN’s contention that the City is required to include something 

more in its EIR/FAA for Gate King’s proposed project when CWIN has not offered us a 
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suggestion about what sort of “something more” might, in the real world, be a realistic 

possibility.  

 The City’s EIR/FAA for Gate King’s proposed project is now adequate.  

II. The City’s Conclusions Are Supported by Substantial Evidence 

 CWIN argues the City’s recertification of its EIR/FAA for Gate King’s proposed 

project must be vacated because the City’s conclusion that the 41,000 AFY of water is 

reliable for planning purposes is not supported by substantial evidence.  We disagree.  

A.  The Standard of Review 

 Noticeably absent from CWIN’s argument is any acknowledgment of just what the 

concept of “substantial evidence” means in the context of judicial review of an agency’s 

conclusions in the course of certifying an EIR.  We begin our discussion of CWIN’s 

substantial evidence claim by filling in that void. 

 Substantial evidence challenges in CEQA cases are resolved in the same manner 

as substantial evidence claims in other settings: a reviewing court, whether at trial court 

or on appeal, will resolve reasonable doubts in favor of the governing agency’s 

administrative decision, and will not set aside an agency’s determination on the ground 

that the opposite conclusion would have been equally or more reasonable.  (County of 

Amador v. El Dorado County Water Agency (1999) 76 Cal.App.4th 931, 945-946, citing 

Laurel Heights Improvement Assn. v. Regents of University of California, supra, 

47 Cal.3d at pp. 392-393.)  In other words, an appellate court’s review of the 

administrative record for substantial evidence in a CEQA case “is the same” as the trial 

court’s review of the administrative record.  (Vineyard, supra, 40 Cal.4th at p. 427.)  The 

appellate court reviews the agency’s action, not the trial court’s decision, and, “in that 

sense appellate judicial review under CEQA is de novo” insofar as the trial court’s 

findings are concerned, but deferential to the agency’s findings where they are supported 

by substantial evidence.  (Ibid.)  With this standard as our guide, we turn to an 

examination of CWIN’s claim.  
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B.  The Evidence 

 The City’s EIR/FAA for Gate King’s proposed project includes a broad overview 

of the SWP, a review of the historical deliveries of SWP water to CLWA and other local 

contractors, and DWR’s projections of SWP water supplies which will be available for 

delivery to CLWA (which were projected for “average/normal” conditions, and “a single 

dry year . . . based on a repeat of the worst-case historic hydrologic conditions of 1977,” 

and “a multiple dry-year period . . . based on a repeat of the worst-case historic four-year 

drought of 1931-1934”).  

 The City’s EIR/FAA for Gate King’s proposed project also includes an extensive 

review of the myriad of litigation arising from the Monterey Agreement and Monterey 

Amendments, and the transfer of 41,000 AFY from KCWD to CLWA, and includes the 

accurate observation that “[n]o court has ordered any stay or suspension of the Monterey 

Agreement pending certification of a new EIR,” and that no court has ordered any stay or 

suspension of the 41,000 AFY from KCWD to CLWA.  The City’s EIR/FAA further 

notes (correctly) that DWR and its contracting water agencies “continue to abide by the 

Monterey Agreement[,] as implemented by the Amendments, as the operating framework 

for the SWP.”  

 We are satisfied that the evidence summarized above supports the City’s finding 

that the 41,000 AFY of water from KCWD to CLWA is reliable for planning purposes, 

and we consider CWIN’s real objection not to be that there is an absence of substantial 

evidence in support of the City’s conclusions, but that City’s conclusions are, themselves, 

wrong.  Where, as here, substantial evidence supports an agency’s findings, we will not 

substitute our conclusions for those of the agency.  

 Finally, even assuming we were inclined to discard the City’s conclusions, and to 

take it upon ourselves to make our own independent conclusions based on the evidence, 

our decision would be the same.  Although CWIN is abstractly correct that DWR’s new 

EIR for the Monterey Agreement/Monterey Amendments may (if and when feasible 

mitigation measures are adopted) affect the amount of SWP water which will be 

delivered to CLWA pursuant to the transfer of 41,000 AFY of water from KCWD, that 
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potentiality must be juxtaposed against what we do know for a certainty, and that is that 

DWR is not now considering whether the transfer itself is valid.
5
  

 We find the City reasonably concluded –– based on substantial evidence –– that 

the 41,000 AFY of SWP water from KCWD to CLWA is reliable for planning purposes.  

III. Alternative Water Sources for the Project 

 CWIN contends the City’s EIR/FAA for Gate King’s proposed project violates 

CEQA because it fails to discuss alternative sources of water for Gate King’s proposed 

project in the event that the transfer of 41,000 AFY of water from KCWD to CLWA 

becomes unavailable.  CWIN’s argument is based on Vineyard, supra, 40 Cal.4th 412.  

We find CWIN’s reliance on Vineyard to be unhelpful within the framework of the case 

before us today.  

 In Vineyard, the Supreme Court addressed the adequacy of an EIR for a proposed 

mixed-use project in Sacramento County which was to be built out in phases.  A group of 

“objectors” filed a petition for writ of mandate challenging the EIR.  The essential issue 

presented by the objectors’ contentions was that, while the EIR may have adequately 

evaluated an initial phase of development, it was nonetheless inadequate under CEQA 

because its promise of future environmental analysis as each phase was to be built side-

stepped the County’s obligation to disclose and consider at the outset the environmental 

impacts of supplying water to the entire planned development.  (Vineyard, supra, at 

p. 427.)  

 

 
5
 In this respect, we note Judge Chalfant’s conclusions in the CEQA case involving 

the transfer itself (L.A. Super. Ct. No. BS098724):  “Under contract and validation law, 
the Kern water transfer contract, entered into in 1999, is valid, has been approved by 
DWR, and Castaic has paid . . . for it. . . .  DWR [cannot] terminate the Kern transfer 
contract.  Nothing in CEQA permits a public agency to void a contract. . . .  [¶]  Thus, in 
evaluating the environmental effects of the Monterey Agreement, DWR may impose 
mitigations that are legal.  But it cannot invalidate the Kern transfer.”   
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 The trial court denied the objectors’ petition, and the Court of Appeal affirmed the 

trial court, but the Supreme Court reversed the Court of Appeal.  Broadly summarizing its 

decision, the Supreme Court ruled that, while the EIR adequately discussed “near-term” 

water supplies for the project, it did not adequately discuss “long-term” water supplies.  

 Vineyard has attained a place of importance in CEQA jurisprudence insofar as the 

Supreme Court identified four elements which must be included in an EIR’s discussion of 

water supplies for a proposed project that envisions development in stages:  (1) the EIR 

must evaluate the pros and cons of supplying the amount of water that the project –– in 

its entirety –– will need; (2) the EIR cannot be limited to a discussion of the water supply 

which is needed for the first stages of the project’s development, and cannot state that 

“information will be provided in the future” as new stages of development commence, 

(3) the future water supplies which are identified must bear an actual likelihood of being 

available; and (4) where it is impossible to determine confidently that future water 

sources will be available, CEQA requires a discussion of possible replacement water 

sources or alternatives.  (Vineyard, supra, at pp. 430-432.)  

 The case before us today does not present a Vineyard problem because the full 

extent of Gate King’s proposed industrial park project is described at the outset in the 

City’s EIR/FAA, including the project’s ultimate anticipated water consumption, and the 

anticipated water supplies for the project.  In other words, the City’s EIR/FAA for Gate 

King’s proposed project does not limit its assessment of water supplies to a “first stage” 

of the project, with a mere promise of “further analysis” for later stages of the project.  

We see no Vineyard omission in the City’s EIR/FAA for Gate King’s proposed project.  

IV. The CalSim-II Model 

 As noted above, the City’s EIR/FAA for Gate King’s proposed project relies on 

water supply projections from DWR.  Those projection are based on data derived from a 

computer model used by DWR for predicting future availability of water supplies from 

the SWP –– the so-called “CalSim-II model.”  CWIN contends the City’s EIR/FAA for 
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Gate King’s proposed project violates CEQA because the City’s discussion and analysis 

of the CalSim-II model is inadequate.  Again, we disagree.
6
  

A.  The Discussion of the CalSim-II Model 

 As noted above, the CalSim-II model is a computer program developed and used 

by DWR to predict future availability of SWP water.  This is the information that the City 

disclosed about the CalSim-II model in the EIR/FAA for Gate King’s proposed project:  

 “Comments submitted on the [draft additional analysis for the EIR 
for Gate King’s proposed project] state that the CalSim-II computer model 
is flawed, and provide articles and other attachments that are critical of 
DWR’s use of the CalSim-II model, pointing out that ‘[a]ll of [the] 
documents [provided] clearly lay out the problems for anyone who wants to 
rely on CalSim-II as the predictor of reliability for the SWP.’ . . .  [O]ther 
comments . . .  have criticized DWR’s reliance upon the CalSim-II model, 
claiming that the model overstates the amount of water the SWP can deliver 
during average and dry years.  Those comments rely on the . . . decision [to 
grant a preliminary injunction in Planning and Conservation League v. 
United States Bureau of Reclamation (N.D.Cal. Feb. 15, 2006, No. C 05 – 
3527 CW)] as authority for limiting future SWP water deliveries because of 
flaws in DWR’s CalSim-II model.  The City . . . is aware of the criticisms 
leveled against DWR’s CalSim-II model, including criticisms noted in the 
following documents:  
 “•  A Strategic Review of CALSIM[-]II And Its Use For Water 
Planning, Management And Operations in Central California, submitted to 
the California Bay-Delta Authority Science Program Association of Bay 
Governments, by A. Close, et al., dated December 4, 2003; 
 “•  Musings On A Model: CalSim[-]II In California’s Water 
Community, San Francisco Estuary and Watershed Science, Vol. 3, Issue 1 
(March 2005), Article 1, by Ines C. Ferriera, et al; 

 
6
 We reject respondents’ contention that CWIN’s arguments regarding the CalSim-

II model are barred by the “law of the case doctrine” (see, e.g., Searle v. Allstate Life Ins. 
Co. (1985) 38 Cal.3d 425, 434), and the law of this case as set forth in our prior opinion 
in California Oak.  We did not address the validity of the CalSim-II model in California 
Oak.  To the extent respondents seem to contend that CWIN should have raised the issue 
earlier, we are satisfied that CWIN had no meaningful opportunity to address the CalSim- 
II model until the City filed its return to the trial court’s peremptory writ of mandate in 
2006.   
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 “•  An Environmental Review Of CalSim[-]II: Defining ‘Full 
Environmental Compliance’ And ‘Environmentally Preffered’ 
Formulations Of The CalSim[-]II Model, by Jeffrey T. Payne, et al., dated 
November 2005;  
 “•  Gerald Johns’ Memo, prepared by Jan de Leeuw, dated October 
23, 2005; and 
 “•  On The Adequacy Of CALSIM[-]II For Environmental Impact 
Analysis And SWP Reliability Analysis, prepared by Arve R. Sjovold, dated 
August 12, 2004; and Some Insights On Water Deliveries To Settlement 
Contractors, prepared by Arve R. Sjovold, dated October 24, 2004.”  
 “Like any computer model, CalSim-II is subject to criticism, but the 
City has nonetheless considered DWR’s view that CalSim-II is a generally 
well-rated and accurate model for California’s two largest water projects, 
[the federal Central Valley Project (CVP)] and SWP.  DWR has explained 
that: 
 ‘CALSIM[-]II is a general water resources planning software 
developed by DWR.  CALSIM[-]II, developed through a collaborative effort 
by DWR and [the United States Bureau of] Reclamation, represents a 
comprehensive simulation of the SWP and CVP.  . . .  CALSIM[-]II 
provides a reasonable planning level simulation of existing project 
operations, recognizing that the operating environment and regulatory 
requirements for the projects are in a constant state of transition and 
change.  Since CALSIM[-]II is not a detailed operations model, it does not 
capture many of the complexities of forecasted and actual operations of 
project facilities.  In determining suitability of these studies to a particular 
analysis, the user should consult all documentation that accompanies this 
release and the [Technical Coordination Team] and [Benchmark Study 
Team] as appropriate.’  [fn. omitted.] 
 “One of the above articles [fn. omitted.] states that:  
 ‘The CalSim[-]II model is the most prominent water management 
model in California, and has become central to a variety of water 
management and policy issues and controversies. . . .  CalSim[-]II is a 
complex model of a complex part of California’s changing multi-purpose 
water system.  As such, analytic controversies and misunderstandings are 
inevitable. . . .  While CalSim[-]II is generally seen as a significant 
improvement over previous models, a wide variety of ideas suggested for 
improvements.’ 
 “The City further acknowledges that the CalSim-II model, like other 
computer models, contains several perceived strengths as well as 
weaknesses, several of which were noted in the article, A Strategic Review 
of CALSIM[-]II And Its Use For Water Planning, Management And 
Operations in Central California, [submitted to California Bay-Delta 
Authority Science Program Association of Bay Governments,] by A. Close, 
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et al., dated December 4, 2003, pp. 6-9.  The City further acknowledges 
that CalSim[-]II is not a perfect model; no computer model is perfect.  
However, on balance, and after considering the various articles criticizing 
the CalSim-II model, the City agrees with DWR’s determination that 
CalSim-II is a ‘useful and appropriate tool for assessing the delivery 
capability of the SWP.’  The City further believes that, despite criticisms of 
CalSim-II, it is still appropriate to rely on DWR for information based on 
the CalSim-II model, unless and until a new or updated model is known to 
exist and available for use. 
 “As stated above, other comments rely on the [federal district court’s 
decision in Planning and Conservation League v. United States Bureau of 
Reclamation, supra] to support the claim that SWP delivery reliability is 
suspect, because DWR’s CalSim-II model is flawed.  The City does not 
believe that the comments properly characterize the PCL/Bureau decision.  
 “In the PCL/Bureau decision, the federal court issued an order 
granting [a] motion for a preliminary injunction . . . which enjoined 
construction of the ‘Intertie’ project until the case is decided on the merits.  
(The Intertie project is a proposed pipeline project that would connect the 
main delivery canals of two water diversion projects, the federal CVP and 
the state SWP, in California’s Central Valley.  The proposed pipeline is 
known as the ‘Delta-Mendota Canal/California Aqueduct Intertie.’  At issue 
is the [PCL/Bureau case] is the Bureau’s decision to rely on [a negative 
declaration] for environmental review of the Intertie project under both 
[federal National Environmental Policy Act (NEPA)] and CEQA in lieu of 
an [Environmental Impact Study] EIS/EIR.) 
 “In granting the preliminary injunction, the federal court 
[incorporated its] . . . earlier  . . . order granting [an] application for a 
temporary restraining order . . .  In that [prior] order, the court addressed [a] 
claim that an EIS/EIR was required for the Intertie project because the 
existing environmental documents that found no significant impacts were 
based on CalSim-II modeling which [the plaintiff had claimed] was ‘too 
unreliable to rule out the potential for significant impacts.’  Order, p. 9.  [fn. 
omitted.]  In [addressing] that claim, the federal court did not appear 
concerned with the perceived shortcomings of the model, but rather the 
Bureau’s failure to disclose the shortcomings.  In fact, the court specifically 
stated that the use of CalSim-II ‘alone does not show that [the Bureau] was 
arbitrary and capricious in reaching its finding of no significant impact.’  
Id. at p. 11.  
 “In short, the federal court did not prohibit the Bureau or any other 
agency from using or relying on the CalSim-II model, but rather, stated that 
the Bureau could rely on the model, provided it disclosed relevant 
shortcomings in the data or model . . . .  Here, based on a review of the 
above reports, the City . . . is apprised of all known, perceived 
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shortcomings with DWR’s CalSim-II model; nonetheless, the City believes 
that substantial evidence supports is conclusion that the model remains the 
best available data for assessing SWP operations and constraints.”   

 

B.  The Discussion of the CalSim-II Model is Sufficient 

 We are satisfied that the City’s EIR/FAA for Gate King’s proposed project sets 

forth a sufficient discussion of the CalSim-II model, including its recognized 

shortcomings.  In our view, the City’s EIR/FAA for Gage King’s proposed project is 

adequate because it summarizes points of disagreement regarding the CalSim-II model, 

and then explains the City’s reasons for accepting one set of judgments instead of 

another.  (Association of Irritated Residents v. County of Madera (2003) 107 Cal.App.4th 

1383, 1390-1391.)  A fair review and assessment of the City’s EIR/FAA for Gate King’s 

proposed project belies CWIN’s contention that the City did not “describe objectively” 

the expert critiques of the model, and did not explain why, despite those critiques, it 

elected to consider the model an appropriate predictive tool.  The City gave numerous 

examples of criticisms of the CalSim-II model, and explained that it decided to accept 

DWR’s data based on the CalSim-II model because, for present purpose, the model 

provides the best available data.   

 We see nothing in CWIN’s arguments which suggests that a better model exists, 

and, even assuming such a model did exist, the insurmountable problem for CWIN would 

remain that objections reflecting a conflict amongst conclusions do not show that an EIR 

is inadequate.  (See CEQA Guidelines, section 15151 [disagreement among experts does 

not make an EIR inadequate].)  Inadequate means an absence or omission of information 

needed to make an informed decision, and the City’s EIR/FAA for Gate King’s proposed 

project does not suffer from such a deficiency.  

V. The State Water Resources Control Board 

 CWIN contends the City’s EIR/FAA for Gate King’s proposed project violates 

CEQA because its does not discuss adequately the potential impact on water supplies 
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which may result from DWR’s compliance with an order issued by the State Water 

Resources Control Board (SWRCB).
7
  Once more we find that CWIN is mistaken.  

A.  The SWRCB Order 

 SWRCB is authorized to issue a cease and desist order (CDO) when it determines 

that a government agency is violating or threatening to violate any condition of a permit 

or license issued by SWRCB.  A CDO may only be issued after notice and an opportunity 

for hearing.  In May 2005, SWRCB issued draft CDOs to DWR and the United States 

Bureau of Reclamation (USBR) regarding alleged threatened violations of their licenses 

and permits to divert water from the San Joaquin River and Bay Delta.  The water rights 

granted to DWR and USBR include prescribed salinity standards for water at various 

specified geographic locations.  As we can understand it, salinity levels of the water can 

be affected by diverting less water, i.e., allowing more water to remain in place, or, 

alternatively, by building “permanent operable barriers or other equivalent measures 

along with an operation plan,” all designed to prevent salinity-increasing elements from 

accumulating in the water.  

 On February 15, 2006, SWRCB issued “Order WR 2006-0006” in the matter of 

the draft CDOs against DWR and USBR.  Relevant provisions of the Order are set forth 

in the following paragraphs. 

B.  The EIR/FAA’s Discussion of the Order 

 At about the same time that SWRCB was issuing Order WR 2006-0006, the City 

was circulating its draft additional analysis for the EIR for Gate King’s proposed project.  

During the comment period on the draft additional analysis, CWIN claimed that Order 

WR 2006-0006 will require DWR to “shut down its pumps” in the event that prescribed 

 
7
 As we understand the state’s organization structure, DWR and SWRCB appear to 

function as distinct but co-equal state agencies with possibly overlapping responsibilities.  
According to its official website, the SWRCB has authority (along with regional boards) 
over water allocation and water quality protection.  According to the official website of 
its acting director, DWR protects, conserves and manages the state’s water supply, which 
includes, of course, the operation of the SWP.  
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salinity standards for the San Joaquin River and Bay Delta are not met, and that the result 

will be “less water pumped to Southern California.”   

 The City’s EIR/FAA for Gate King’s proposed project provides the following 

information on Order WR 2006-0006:   

“In . . . Order WR 2006-0006, [SWRCB] issued a cease and desist 
order requiring . . . DWR and [USBR] to take corrective action under a 
time schedule to correct threatened violations of their permits and license.  
SWRCB Order, p. 1.  Their permits and license require DWR and [USBR] 
to meet salinity objectives at three locations in the southern Delta between 
April 1 and August 31 of each year. . . .  Starting April 2006, [SWRCB] is 
now requiring DWR and [USBR] to meet the adopted salinity 
standards . . . , but not immediately.  Instead, it allows the two agencies 
until July 1, 2009, to meet the adopted salinity objectives.  Id. at p. 28-29.  
This is the date by which the agencies now predict completion of a 
‘permanent barriers project or equivalent measures’ that will enable the 
agencies to meet the salinity objectives.  In the interim, the two agencies are 
required to provide [SWRCB] Board with a detailed plan and schedule for 
compliance with the conditions set forth in the Order.  Id. at p. 29-30. 
 “In the event that DWR or [USBR] project a potential exceedance in 
the salinity objectives prior to July 1, 2009, the two agencies are required to 
immediately inform [SWRCB] of the potential exceedance, and describe 
the corrective actions they are initiating to avoid the exceedance.  Id., p. 30.  
The ‘corrective actions’ may include, but are not limited to ‘additional 
releases from upstream [CVP] facilities or south of the Delta [SWP] or 
CVP facilities, modification in the timing of releases from Project facilities, 
reduction in exports, recirculation of water through the San Joaquin River, 
purchases or exchanges of water under transfers from other entities, 
modified operations of temporary barriers, reductions in highly saline 
drainage from upstream sources, or alternative supplies to Delta farmers 
(including overland supplies).’  Id. 
 “In response to comments, [SWRCB] determined that DWR and 
[USBR] were partially responsible for the salinity problems at certain 
locations because of export pumping.  Decision 1641, which allocated the 
responsibility for implementing the salinity objectives of the 1995 Bay-
Delta Plan, noted that the implementation of a ‘barrier program’ could help 
improve salinity concentrations and that DWR and [USBR] were working 
together on such a program.  (State Water Resources Control Board Cases 
(2006) 136 Cal.App.4th 674, 711.)  To the extent that the comment letters 
on the Gate-King Industrial Park Additional Analysis infer that meeting the 
salinity objectives will necessarily result in less water to pump to southern 
California, such an assumption is not accurate because it assumes that the 
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only way to control salinity is to reduce export pumping.  While the 
reduction of exports is listed as one means of improving salinity 
concentrations, it is only one of many such methods.  As noted above, 
implementation of a barrier program is another means for improving 
salinity concentrations and, in fact, DWR and the [USBR] are working on 
such a program.  In addition, the Order itself emphasizes that constructing 
permanent barriers is not the exclusive method for compliance with the 
salinity objectives, and that additional potential corrective actions to avoid 
potential exceedance of the salinity objectives include actions such as 
additional releases from upstream CVP facilities or south of the Delta SWP 
or CVP facilities, modifications in the timing of releases from Project 
facilities, reduction in exports, purchases or exchanges of water under 
transfers from other entities, modified operations of temporary barriers, and 
several other options.  Id. pp. 23, 30. 
 “Thus, the assertion in comments submitted on the Gate-King 
Industrial Park Additional Analysis that DWR and [USBR] must ‘shut 
down their pumps if the salinity standards are not met’ is not accurate.  
[SWRCB]’s amended approval of the ‘Water Quality Response Plan’ 
(WQRP) requires that DWR and [USBR] be in compliance with the 
conditions contained in their permits and license, including salinity 
objectives, in order to enable ‘joint points of diversion’ (JPOD) operations, 
and orders that JPOD operations must cease if such conditions are not met.  
Hence, if the salinity objectives are not met, DWR and [USBR] may not 
conduct JPOD operations.  However, this means that they are only 
restricted from use of one another’s facilities – they are not restricted from 
using their own facilities.  As such, DWR and [USBR] are not being 
ordered to ‘shut down their pumps.’  Id., pp. 25, 32-33. 
 “As to the Board’s Order that DWR and [USBR] take corrective 
actions under a time schedule to correct threatened violations of their 
permits and license in order to meet the salinity objectives, it is true that a 
complete failure to meet the salinity requirements by the time schedule 
(July 1, 2009) could result in further action by the Board.  However, the 
Order encourages communication by requiring DWR and [USBR] to 
submit plans and schedules detailing how DWR and [USBR] intend to meet 
the objectives, periodic updates and progress reports, and notification of the 
Board if DWR and the [USBR] anticipate a potential exceedance of the 
salinity objectives, or if an exceedance has occurred.  Id., p. 29-31.  The 
Order states that in the event of an exceedance, the Executive Director will 
make a recommendation to [SWRCB] regarding whether to take 
enforcement action.  Id., p. 30.  In deciding whether to initiate enforcement 
action, the Executive Director must consider the extent to which the non-
compliance was beyond DWR’s or [USBR]’s control and the actions taken 
to correct the exceedance.  Id. 
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 “Lastly, the Order provides that upon the failure . . . to comply with 
the requirements contained in the Order (by July 1, 2009), [SWRCB] Board 
may request the Attorney General to petition the Superior Court for 
injunctive relief, as appropriate.  Id., pp. 28-32.  [SWRCB] also may issue 
monetary fines.  Id., p. 32.  However, nowhere does the Order mandate that 
DWR and [USBR] shut down their pumps.”  
  
C.  Analysis 

 In the light of the discussion reproduced above, we reject CWIN’s argument that 

the City’s EIR/FAA for Gate King’s proposed project “does not provide any discussion 

or analysis from which the reader could decide the likelihood that meeting the salinity 

standards will in fact result in a reduction in [SWP] deliveries.”  Far from not providing 

“any discussion,” the City’s EIR/FAA for Gate King’s proposed project contains an 

extensive discussion, and states the City’s reasons for its conclusion that there is limited 

likelihood that measures taken by DWR and USBR to meet salinity standard will reduce 

SWP deliveries to CLWA.  

 As with its previous arguments, CWIN’s assertions begin with abstractly correct 

assertions that information must be provided in an EIR, but then just seem to ignore that 

the City’s EIR/FAA does contain information from which the decision-makers could 

make a reasoned decision on Gate King’s proposed project.  

VI. The Trial Court’ Analysis of NCWD’s Annexation Resolution 

A.  The Resolution 

 On July 11, 2006, the City recertified its EIR/FAA for Gate King’s proposed 

project.  Two days later, on July 13, 2006, the Newhall County Water District (NCWD) 

adopted a resolution approving the annexation of the Gate King site into NCWD’s 

service territory.  Section 2 of NCWD’s resolution recites a finding by NCWD to the 

effect that City had then-recently recertified an EIR which complied with our decision in 

California Oak (i.e., the EIR/FAA), and that, for this reason, NCWD then considered it 

“appropriate” to annex the Gate King site “based on the [re]certified EIR.”   
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B.  The Trial Court’s Decision on the Annexation 

 On August 15, 2007, the trial court entered its statement of decision in which it 

rejected CWIN’s challenges to NCWD’s annexation of the Gate King site.  The trial 

court’s order expresses the court’s conclusion that NCWD –– in making its annexation 

decision –– had been required to presume that the City’s EIR/FAA complied with CEQA.  

In other words, the trial court ruled that, for purpose of annexing the site of Gate King’s 

proposed project, NCWD could not independently determine for itself whether the City’s 

EIR/FAA was adequate or inadequate.  That determination, the trial court explained, had 

to be made in a “single forum,” i.e., in the context of SCOPE’s parallel case directly 

challenging the City’s EIR/FAA for Gate King’s proposed project.  

C.  CWIN’s Claim on Appeal 

 On appeal, CWIN contends the trial court “got it wrong,” and that it should have 

required NCWD to “reach its own conclusions” on the adequacy of the City’s EIR/FAA.  

Although we tend to agree with respondents that “[t]he purpose of [CWIN’s] argument is 

not clear,” we construe CWIN to argue that NCWD’s reliance on the City’s EIR/FAA in 

July 2006 (when NCWD approved its annexation resolution) must be “undone,” and that 

this means that NCWD should also undo anything and everything which it has already 

has done in the annexation process, and that NCWD should then start all over again after 

making its owns determination on whether or not the City’s EIR/FAA is adequate.  In 

other words, we understand CWIN to be arguing either (1) NCWD “jumped the gun” by 

relying on the City’s EIR/FAA before it had been approved by the trial court upon the 

City’s return, or (2) NCWD had its own duty to review and pass the City’s EIR/FAA for 

adequacy, and that NCWD did not fulfill that duty.  It appears to be CWIN’s position 

(in either event) that NCWD must go back to square one, and that approval of Gate 

King’s proposed project must be delayed accordingly.  
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D.  Analysis 

 Assuming that CWIN contends NCWD ‘jumped the gun” by relying on the City’s 

EIR/FAA prior to judicial review, we find the issue is moot.  The trial court approved the 

City’s EIR/FAA, and, for the reasons explained above, we have affirmed the trial court’s 

decision.  

 Assuming that CWIN contends NCWD had a duty, independent of the trial court’s 

jurisdiction, to review and determine the adequacy of the City’s EIR/FAA, we disagree.  

Section 21167.3, subdivision (b), provides:  “In the event that an action or proceeding is 

commenced [alleging an EIR does not comply with CEQA], but no injunction or similar 

relief is sought and granted, responsible agencies shall assume that the [EIR] . . . for the 

project does comply with [CEQA] and shall approve or disapprove the project according 

to the timetable for agency action [prescribed in the Government Code].  Such approval 

shall constitute permission to proceed with the project at the applicant’s risk pending 

final determination of such action or proceeding [challenging the EIR for the project].”  

 We agree with NCWD that section 21167.3, subdivision (b), says what it says.  A 

responsible agency must use the EIR prepared by the lead agency, even if the responsible 

agency believes that the EIR is inadequate.  (See Central Delta Water Agency v. State 

Water Resources Control Bd. (2004) 124 Cal.App.4th 245, 274.)  A responsible agency 

with permit authority, however, must still reach its own conclusions on whether and how 

to approve of the project, regardless of the lead agency’s approval the project.  (Ibid.)  

We see no error in the trial court’s analysis insofar as the determination of the adequacy 

of the City’s EIR/FAA is concerned.  We can now turn to CWIN’s attacks on NCWD’s 

findings and conclusions.  

VII. NCWD’s Findings 

 CWIN contends NCWD violated CEQA and the CEQA Guidelines when it passed 

its resolution approving the annexation of the Gate King site into NCWD’s service 

territory.  More specifically, CWIN contends that NCWD violated CEQA and the CEQA 

Guidelines in two respects: first, NCWD should not have “incorporated” the City’s 

findings regarding the significant environment effects identified in the City’s EIR, and 
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should not have “incorporated” the City’s statement of overriding considerations in favor 

of Gate King’s proposed project, and second, NCWD should have made its own findings, 

and adopted its statement of overriding considerations.  For the most part, the two 

challenges are corollaries of each other.  We find no error in either respect.  

A.  NCWD’s Resolution 

 Section 3 of NCWD’s resolution is entitled “Environmental Impact Findings 

Required by CEQA.”  Section 3 sets forth NCWD’s finding that the City’s EIR/FAA for 

Gate King’s proposed project “identifies and discloses project-specific impacts . . . .”  

Section 3 also sets forth NCWD’s finding that Gate King’s proposed project will result in 

potentially significant environmental impacts, but that the City has imposed mitigation 

measures and/or changes to the project which the City has determined will eliminate the 

impacts or reduce them to a level of less significance.  Section 3 of NCWD’s resolution 

also includes the following provision which gives rise to CWIN’s claim that a responsible 

agency such as NCWD violates CEQA when it “incorporates” a lead agency’s findings: 

 

 “Although . . . NCWD lacks jurisdiction over most of the issues 
covered in the City’s CEQA findings contained in the City’s [resolution 
certifying the EIR for Gate King’s proposed project, NCWD now] 
incorporate[s] by reference, as though fully set forth herein, the City’s 
findings with respect to all significant environmental effects identified 
in the EIR, including those related to Land Use and Planning, Geology, 
Hydrology and Water Quality, Air Quality, Transportation and 
Circulation, Biological Resources, Noise, Human Health and Safety, 
Public Services, Public Utilities, Aesthetics, Cultural Resources, and 
Recreation.”  
  

 
B.  The CEQA Guidelines 

 Article 7 of the CEQA Guidelines (§§ 15080–15097) governs the “EIR Process.”  

Broadly summarized, sections 15080 through 15090 prescribe the rules with which the 

“Lead Agency” for a proposed project must comply during the process of preparing and 

certifying an EIR for the project.  
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 Section 15091 prescribes the “Findings” which are required in the EIR process.  

Section 15091(a) provides: “No public agency shall approve or carry out a project for 

which an EIR has been certified which identifies one or more significant environmental 

effects of the project unless the public agency makes one or more written findings for 

each of those significant effects, accompanied by a brief explanation of the rationale for 

each finding.  The possible findings are:  [¶]  (1) Changes or alterations have been 

required in, or incorporated into, the project which avoid or substantially lessen the 

significant environmental effects identified in the final EIR.  [¶]  2. Such changes or 

alterations are within the responsibility and jurisdiction of another public agency and not 

the agency making the finding.  Such changes have been adopted by such other agency or 

can and should be adopted by such other agency.  [¶]  3.  Specific economic, legal, social, 

technological, or other considerations, including provision of employment opportunities 

for highly trained workers, make infeasible the mitigation measures or project 

alternatives identified in the final EIR.”  

 CEQA Guidelines section 15092 prescribes the rules governing the Lead Agency’s 

approval of the project; section 15093 governs the Lead Agency’s approval of the project 

with a statement of overriding considerations; section 15094 prescribes the rules under 

which the Lead Agency files its notice of determination with the appropriate authority; 

and section 15095 governs the Lead Agency’s disposition of a final EIR.  

 CEQA Guidelines section 15096 specifically addresses the responsibilities of a 

“Responsible Agency” in the EIR Process.  Unfortunately, the section is not a model of 

internal consistency.  

 Section 15096(a) provides:  “A Responsible Agency complies with CEQA by 

considering the EIR . . . prepared by the Lead Agency and by reaching its own 

conclusions on whether on how to approve the project involved. . . . ”  At the same time, 

however, section 15096(g)(1) states that, “[w]hen considering alternative and mitigation 

measures, a Responsible Agency is more limited than a Lead Agency.  A Responsible 

Agency has responsibility for mitigating or avoiding only the direct or indirect 

environmental effects of those parts of the project which [the Responsible Agency] 
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decides to carry out, finance, or approve,” and section 15096(g)(2) provides that “the 

Responsible Agency shall not approve the project as proposed if [it] finds any feasible 

alternative or feasible mitigation measures within its powers that would substantially 

lessen or avoid any significant effect the project would have on the environment.”  

(Emphasis added.)  And then there is section 15096(h), which provides that “[t]he 

Responsible Agency shall make the findings required by Section 15091 for each 

significant effect of the project . . . .”  (Emphasis added.)  

C.  The CEQA Guidelines Interpreted 

 We agree with the trial court that the most reasonable interpretation to be given to 

section 15096’s provisions is as follows: section 15096(h)’s mandate that a Responsible 

Agency must make findings for each significant effect of a proposed project must itself 

be read in conjunction with section 15096(g), limiting the authority and responsibility of 

a Responsible Agency to avoid or mitigate only the environmental effects of those parts 

of the project which the Responsible Agency decides to carry out, finance, or approve.  In 

short, CEQA Guidelines section 15096 requires a Responsible Agency to make findings 

about alternatives and mitigation measures only in connection with those environmental 

effects over which it has the jurisdiction to impose alternatives or mitigation measures.  

Otherwise, the CEQA Guidelines would require a Responsible Agency to make findings 

regarding matters over which it could no nothing.  We decline to interpret the CEQA 

Guidelines to require such a pointless exercise.   

D.  NCWD Did Not Violate CEQA by Incorporating the City’s Findings 

 CWIN contends NCWD violated CEQA and CEQA Guidelines section 15091 by 

“incorporating” the City’s findings, instead of independently “adopting” its own findings.  

We disagree.  

 CWIN’s argument rests (incorrectly) on the predicate that NCWD was required in 

the first instance to adopt findings regarding the potential adverse environmental impacts 

identified in the EIR for Gate King’s proposed project.  We agree with the trial court that 

NCWD did not have such an obligation, and adopt its reasoning.  NCWD acted as a 

responsible agency for the Gate King project, and, as such, its discretionary authority was 
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limited to the annexation of the Gate King project into NCWD’s service territory, so that 

NCWD could provide water service to the project.  CEQA provides that a responsible 

agency is responsible for considering only the effect of those activities involved in a 

project which the agency is required by law to carry out or approve.  

 NCWD’s resolution correctly stated that the City’s EIR/FAA for Gate King’s 

proposed project indentified significant effects in the area of air quality, biology, solid 

waste, and aesthetics.  And NCWD’s resolution further correctly stated that mitigation 

measures and alternatives in those areas were the authority and responsibility of the City 

as lead agency, and not NCWD, whose jurisdictional authority extended only insofar as 

the annexation of the project site was concerned.  Under these circumstances, NCWD did 

not have a duty to make findings on those issues which were within and under the City’s 

area of control, and thus, cannot be found to have acted inappropriately when it 

“incorporated” the City’s findings.  In other words, NCWD’s incorporation of the City’s 

findings was, for the most part, a superfluous act, not an act in violation of CEQA.  

 The bottom line is that the part of the “project” with which NCWD was concerned 

was the annexation of the Gate King site into NCWD’s service territory.  It makes no 

sense in our view to require NCWD to make findings with regard to alternatives and/or 

mitigation measures which may reasonably be imposed upon Gate King’s proposed 

project when NCWD did not have control over such matters.  

E.  NCWD Did Not Have a Duty to Make Its Own Independent Findings 

 In a variation on its “incorporation” theme, CWIN contends NCWD violated 

CEQA Guidelines section 15091 because it did not make its own independent findings 

related to the potential adverse environmental impacts posed by Gate King’s proposed 

project.  For the reasons explained above, we disagree.  

 Although NCWD perhaps could have included in its resolution a specific finding 

that the City’s EIR did not identify any project-related environmental impacts associated 

with NCWD’s annexation of the Gate King site into NCWD’s service area, we decline to 

undo the annexation process for no other purpose than to accommodate that technicality.  

The omitted finding, if any, plainly did not result in any harm under CEQA.  By noting 
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the environmental effects that are attendant with Gate King’s proposed project, NCWD’s 

resolution implicitly notes that no other effects pose a significant environmental threat.  

In short, we find NCWD’s findings to be sufficient.  

F.  NCWD Was Not Required to Adopt an Independent Statement of  

     Overriding Considerations 

 Section 5 of NCWD’s resolution states:  “Changes or alternatives to address the 

significant and unavoidable impacts of the project related to air quality, biology, solid 

waste, and aesthetics are within the responsibility and jurisdiction of the City . . . , the 

lead agency under CEQA.  NCWD finds that with respect to these impacts, the City has 

adopted a statement of overriding considerations, which NCWD incorporates herein by 

reference.  Because the [EIR/FAA] identified no significant and unavoidable impacts of 

the project within the jurisdiction and responsibility of . . . NCWD, no additional 

statement of overriding considerations is required.”   

 CWIN’s objection to NCWD’s incorporation of the City’s statement of overriding 

considerations does not include a challenge to the City’s decision itself.  In other words, 

CWIN does not dispute that the City obeyed the procedural requirements of CEQA when 

it decided that the benefits of the project outweigh its environmental impacts.  Given this 

context, we see no showing of harm in NCWD’s “incorporation” of the City’s statement 

of overriding considerations.  Assuming, NCWD should have included a finding in its 

resolution to the effect that NCWD itself found that the benefits of the annexation were 

outweighed by environmental impacts, we find this omission, if any, did not cause any 

harm under CEQA.  

 To the extent that CWIN seems to contend that NCWD did not evaluate the City’s 

findings or its statement of overriding considerations, we reject CWIN’s claim.  NCWD’s 

resolution expressly represents that the City presented its EIR/FAA to NCWD, and that 

NCWD reviewed and considered the information contained in the City’s EIR/FAA.  The 

resolution further states that NCWD’s decision to approve the annexation of the Gate 

King site reflected the independent judgment and analysis of NCWD.  In short, NCWD 

did consider the City’s findings and statement of overriding considerations before 
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incorporating/adopting them.  In the absence of evidence to the contrary, we will not 

presume that NCWD simply rubber-stamped the City’s findings and statement of 

overriding considerations.  (Evid. Code, § 664.)  

 In the final analysis, we see no purpose to be served in requiring NCWD to expend 

scrivener’s ink and paper to restate in rote findings with which it agrees and has adopted 

after due consideration.  (Fund For Environmental Defense v. County of Orange (1988) 

204 Cal.App.3d 1538, 1552-1553.)  

DISPOSITION 

 The judgment dated September 5, 2007, in case number BS084677, Santa Clarita 

Oak Conversancy v. City of Santa Clarita, is affirmed. 

 The order dated September 5, 2007, in case number BS098727, California Water 

Impact Network v. Newhall County Water District, is affirmed.  

 Respondents shall recover their costs on appeal.  

 NOT TO BE PUBLISHED IN THE OFFICIAL REPORTS 

 

 

       BIGELOW, J. 

We concur: 

 

 

  RUBIN, Acting P. J. 

 

 

  O’NEILL, J.
∗
  

 
∗
  Judge of the Ventura Superior Court, assigned by the Chief Justice pursuant to 

article VI, section 6 of the California Constitution. 
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PART 1:  BACKGROUND AND NOISE ISSUES 
 

A.   Purpose and Intent of the Noise Element 
 
Noise is often defined as unwanted or undesired sound.  Excessive noise levels are not only a 
potential annoyance but can constitute a health threat, potentially resulting in temporary or 
permanent hearing loss and mental distress.  Physical health, psychological well-being, social 
cohesion, property values, and economic productivity can all be affected by excessive amounts 
of noise.  The noise environment is an integral component of the quality of life for Santa Clarita 
Valley residents.   
 
The Noise Element of the General Plan is a comprehensive program for including noise 
management in the planning process, providing a tool for local planners to use in achieving and 
maintaining land uses that are compatible with existing and future environmental noise levels. 
The Noise Element identifies current noise conditions within the planning area, and projects 
future noise impacts resulting from continued growth allowed by the Land Use Element. The 
element identifies noise-sensitive land uses and noise sources, and defines areas of noise 
impact for the purpose of developing programs to ensure that residents in the One Valley One 
Vision (OVOV) area will be protected from excessive noise intrusion. As development proposals 
are reviewed in the future, the City and County will evaluate each proposal with respect to the 
Noise Element to ensure that noise impacts are reduced through planning and project design.  
Through implementation of the policies and programs of the Noise Element, current and future 
adverse noise impacts will be reduced or avoided in order to protect the general health, safety, 
and welfare of the community. 
 
B.   Background 
 
The issues in the Noise Element include those set forth in California Government Code Section 
65302(f), which requires that the Noise Element of the General Plan “identify and appraise noise 
problems in the community.” Noise Elements are required to address noise generated from 
highways and freeways, arterials and major streets, rail operations and transit, aviation and 
airports, industrial plants, and other stationary noise sources. Noise contours must be shown for 
all these sources, and the noise contours are to be used as a guide for establishing a pattern of 
land uses that minimizes the exposure of residents to excessive noise. The California Office of 
Planning and Research has developed guidelines to assist local agencies in the development of 
a Noise Element. This Noise Element has been prepared in conformance with the State’s 
General Plan Guidelines and Government Code requirements. The Element quantifies the 
community noise environment in terms of noise exposure contours for both near and long-term 
levels of growth and traffic activity. 
 
The Noise Element is directly related to the Land Use and Circulation Elements, because traffic 
on highways and arterial roadways has been identified as a major source of noise that has the 
potential to affect sensitive land uses.  Within the context of a noise analysis, sensitive land 
uses are those in which persons occupying the use are particularly sensitive to the effects of 
noise, including housing, schools, medical facilities, libraries, social care facilities, and similar 
facilities.  The Noise Element contains policies that are intended to protect sensitive land uses 
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from noise that exceeds recommended levels.  Analysis of noise from mobile sources, including 
traffic on streets and highways, airport activity, and rail operations, has been completed for the 
Noise Element based on projected traffic volumes identified in the Circulation Element.  The 
Noise Element is consistent with policies of the Safety Element and Housing Element because it 
contains policies and guidelines designed to protect residents from noise exceeding 
recommended levels.  The Noise Element is also consistent with the Conservation and Open 
Space Element, because policies in the Noise Element address noise compatibility between 
sensitive receptors adjacent to parks, sports and recreation uses, and entertainment centers.   
 
The City of Santa Clarita adopted a Noise Element as part of the first comprehensive General 
Plan on June 25, 1991, and subsequently amended the Noise Element on May 23, 2000.  The 
2000 Noise Element contained guidelines for acceptable noise levels in residential, commercial, 
and industrial areas, along with goals and policies designed to protect residents from excessive 
noise levels. The City has also adopted provisions in the Municipal Code establishing noise 
standards for various uses and circumstances.  Chapter 11.40 of the City’s Municipal Code 
contains restrictions on “noisy street hawking and advertising.”  Chapter 11.44 (the City’s Noise 
Ordinance) establishes noise limits for residential, commercial and manufacturing zones during 
daytime and nighttime hours, and addresses noise from machinery, construction, and 
amplification equipment. The stated purpose of this code section is, in part, “to prohibit 
unnecessary, excessive and annoying noises from all sources,” and the ordinance contains 
provisions for enforcement and violations. 
 
The Board of Supervisors adopted the first Noise Element for Los Angeles County in 1974.  In 
2009, the County of Los Angeles adopted an updated Countywide General Plan, including the 
Noise Element, which contains policies and guidelines for noise applicable to all unincorporated 
areas within the County.  The County also regulates noise in Chapter 12.08 of the County Code, 
which sets forth acceptable exterior noise levels for noise sensitive areas and for residential, 
commercial, and industrial uses within the County’s jurisdiction.  The County’s first noise control 
ordinance was adopted in 1977.  In 2001, the County amended Title 13 of the County Code to 
prohibit loud, unnecessary and unusual noise that disturbs the peace or quiet of any 
neighborhood.  In addition to these Countywide provisions, local communities throughout the 
County may address local noise concerns in their individual area plans.  Within unincorporated 
portions of the Santa Clarita Valley, noise policies will be adopted through the Santa Clarita 
Valley Area Plan, developed in conjunction with the One Valley One Vision planning effort by 
the City of Santa Clarita and the County of Los Angeles. 
 
This Noise Element update was prepared in conjunction with a noise analysis and technical 
report prepared by Mestre Greve Associates, a noise consultant retained to assist with the 
element.  Their final report, entitled One Valley One Vision Noise Element of the General Plan 
(Technical Appendix), was used as the primary reference and is included as an appendix to the 
element.  This Technical Appendix contains detailed information on the methodology, analysis, 
and sources of information referenced in the Noise Element.  
 
C.   Fundamental Concepts for Noise Analysis 
 
This section of the Noise Element presents background information on the characteristics of 
noise, in order to provide an understanding of how noise levels are measured for planning 
purposes. 

DRAFT – February 24, 2009                                 N-2                     



City of Santa Clarita General Plan                                                                                       Noise 

Sound Level and Frequency   
 
Sound is produced when an action causes air pressure to vibrate in all directions around the 
source, similar to waves produced in a pond when a stone is thrown into the water.  When 
people hear sounds, they are actually detecting the changes in air pressure on their eardrums.  
Sound can be described technically in terms of the sound pressure (amplitude) and frequency 
(similar to pitch).  Sound pressure is a direct measure of the magnitude of a sound without 
consideration for other factors that may influence its perception. 
 
The range of sound pressures that occur in the environment is so large that it is convenient to 
express these pressures as sound pressure levels on a logarithmic scale, which compresses 
the wide range of sound pressures to a more usable range of numbers.  The standard unit of 
measurement of sound is the decibel (dB), which describes the pressure of a sound relative to a 
reference pressure.   
 
The frequency (pitch) of a sound is expressed as Hertz (Hz), or cycles per second.  The normal 
audible frequency for young adults is 20 Hz to 20,000 Hz.1 Community noise, including aircraft 
and motor vehicles, typically ranges between 50 Hz and 5,000 Hz.  The human ear is not 
equally sensitive to all frequencies, with some frequencies judged to be louder for a given signal 
than others.  As a result of this, various methods of frequency weighting have been developed.  
The most common weighting is the A-weighted noise curve (dBA).  The A-weighted decibel 
scale (dBA) performs this compensation by discriminating against frequencies in a manner 
approximating the sensitivity of the human ear.  In the A-weighted decibel, everyday sounds 
normally range from 30 dBA (very quiet) to 100 dBA (very loud).  Most community noise 
analyses are based upon the A-weighted decibel scale.  Examples of various sound 
environments, expressed in dBA, are presented in Exhibit N-1. 
 
Propagation of Noise 
 
Outdoor sound levels decrease as the distance from the source increases, and as a result of 
wave divergence, atmospheric absorption, and ground attenuation.  Sound radiating from a 
source in a homogeneous and undisturbed manner travels in spherical waves.  As the sound 
wave travels away from the source, the sound energy is dispersed over a greater area, 
decreasing the sound power of the wave.  Spherical spreading of the sound wave reduces the 
noise level at a rate of 6 dB per doubling of the distance. 
 
Atmospheric absorption also influences the sound levels received by the observer.  The greater 
the distance traveled, the greater the influence of the atmosphere and the resultant fluctuations 
in sound.  Atmospheric absorption becomes important at distances of greater than 1,000 feet.  
The degree of absorption varies depending on the frequency of the sound as well as the 
humidity and temperature of the air.  For example, atmospheric absorption is lowest (i.e., sound 
carries farther) at high humidity and high temperatures. Turbulence and gradients of wind, 
temperature, and humidity also play a role in determining the degree of sound attenuation. 
Certain conditions, such as air temperature inversions, can channel or focus the sound waves, 
resulting in higher noise levels than would result from simple spherical spreading. Absorption 
effects in the atmosphere vary with frequency, with higher frequencies more readily absorbed 
than lower frequencies.  Over large distances, the lower frequencies become the dominant 
sound as the higher frequencies are attenuated.  More information on atmospheric conditions 
                                                 
1 Young adults are considered a good baseline population for measuring normal hearing, because 
hearing is typically at its best within this group and deteriorates with age. 
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affecting the noise environment is included the Technical Appendix.  However, for purposes of 
land use planning based on consideration of the effects of continuous noise sources, local 
weather conditions are typically not a factor in land use decisions because they are changeable 
and intermittent.   
 
 

Exhibit N-1:  Typical Sound Levels in A-Weighted Decibels 
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Duration of Sound  
 
Annoyance from a noise event increases with increased duration of the noise event; in general, 
the longer the noise event lasts, the more annoying it is.  The "effective duration" of a sound is 
the time between when a sound rises above the background sound level until it drops back 
below the background level.  Psycho-acoustic studies have determined the relationship between 
duration and annoyance, and the amount that a sound must be reduced in order to be judged 
equally annoying for an increased duration.  Duration is an important factor in describing sound 
in a community setting.  
 
The relationship between duration and noise level is the basis of the equivalent energy principal 
of sound exposure.  Reducing the acoustic energy of a sound by one half results in a 3 dB 
reduction.  Doubling the duration of the sound increases the total energy of the event by 3 dB.  
This equivalent energy principal is based on the premise that the potential for a noise to impact 
a person is dependent on the total acoustical energy content of the noise.  Defined in 
subsequent sections of this element, noise metrics such as CNEL, DNL, LEQ and SENEL are 
all based on the equal energy principle. 
 
Change in Noise 
 
The concept of change in ambient sound levels can be understood with an explanation of the 
receptor’s reaction to sound. The human ear is a far better detector of relative differences in 
sound levels than absolute values of levels.  Under controlled laboratory conditions, listening to 
a steady unwavering pure tone sound that can be changed to slightly different sound levels, a 
person can just barely detect a sound level change of approximately one decibel for sounds in 
the mid-frequency region.  When ordinary noises are heard, a young healthy ear can detect 
changes of two to three decibels.  A five-decibel change is readily noticeable, while a 10 decibel 
change is judged by most people as a doubling or a halving of the loudness of the sound.  It is 
typical in environmental documents to consider a 3 dB change as potentially discernable.  
 
Masking Effect 
 
The tendency for one sound to limit a listener from hearing another sound is known as the 
masking effect.  The presence of one sound effectively raises the threshold of audibility for the 
second sound.  For a signal to be heard, it must exceed the threshold of hearing for that 
particular individual and exceed the masking threshold for the background noise.   
 
The masking characteristics of sound depend on many factors, including the spectral 
(frequency) characteristics of the two sounds, the sound pressure levels, and the relative start 
time of the sounds.  Masking effect is greatest when the frequencies of the two sounds are 
similar or when low frequency sounds mask higher frequency sounds.  High frequency sounds 
do not easily mask low frequency sounds.   
 
Factors Influencing Human Response to Sound 
 
Many factors influence sound perception and annoyance.  These factors include not only 
physical characteristics of the sound, but also secondary influences such as sociological and 
external factors.  Molino, in the Handbook of Noise Control, describes human response to 
sound in terms of both acoustic and non-acoustic factors.  These factors are summarized in 
Table N-1. 
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Table N-1:  Factors Affecting Human Response to Noise 
 

Primary Acoustic Factors  Sound level 
 Frequency 
 Duration 

Secondary Acoustic Factors  Spectral complexity 
 Fluctuations in sound level 
 Fluctuations in frequency 
 Rise-time of the noise 
 Localization of noise source 

Non-Acoustic Factors  Physiology 
 Adaptation and past experience 
 How the listener’s activity affects        

annoyance 
 Predictability of when a noise will 

occur 
 Whether the noise is necessary 
 Individual differences and 

personality 
Source: C. Harris, 1979 

 
Sound rating scales are developed in reaction to the factors affecting human response to sound.  
Nearly all of these factors are relevant in describing how sounds are perceived in the 
community.  Many non-acoustic parameters play a prominent role in affecting individual 
response to noise.  Background sound, an additional acoustic factor not specifically listed, is 
also important in describing sound in rural settings.  Researchers have identified the effects of 
personal and situational variables on noise annoyance, and have identified a clear association 
of reported annoyance and various other individual perceptions or beliefs. Thus, it is important 
to recognize that non-acoustic factors as well as acoustic factors contribute to human response 
to noise. 
 
Sound Rating Scales 
 
The description, analysis, and reporting of community sound levels is made difficult by the 
complexity of human response to sound, and the large number of sound-rating scales and 
metrics developed to describe acoustic effects. Various rating scales have been developed to 
approximate the human subjective assessment to the "loudness" or "noisiness" of a sound.  
Noise metrics have also been developed to account for additional parameters such as duration 
of sound, and the cumulative effect of multiple noise events. 
 
Noise metrics are categorized as single event metrics and cumulative metrics.  Single event 
metrics describe the noise from individual events, such as one aircraft flyover.  Cumulative 
metrics describe the noise in terms of the total noise exposure throughout the day.  Noise 
metrics used in this study are described below.   
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Single Event Metrics 
 

 Frequency Weighted Metrics (dBA).  In order to simplify the measurement and 
computation of sound loudness levels, frequency weighted networks have obtained wide 
acceptance.  The A-weighting (dBA) scale has become the most prominent of these 
scales and is widely used in community noise analysis.  Its advantages are that it has 
shown good correlation with community response and is easily measured.  The metrics 
used in the Noise Element are all based on the dBA scale. 

 
 Maximum Noise Level or Lmax is the highest noise level reached during a noise event.  

For example, as an aircraft approaches, the sound of the aircraft begins to rise above 
ambient noise levels.  The closer the aircraft gets the louder it is, until the aircraft is at its 
closest point directly overhead.  Then as the aircraft passes, the noise level decreases 
until the sound level again settles to ambient levels. Such a history of a flyover is plotted 
at the top of Exhibit N-2. It is this metric to which people generally instantaneously 
respond when an aircraft flyover or a loud vehicle like a truck or motorcycle passes by.  

 
 Single Event Noise Exposure Level (SENEL) or Sound Exposure Level (SEL) is 

computed from dBA sound levels, and is used to quantify the total noise associated with 
an event such as an aircraft overflight or a train pass-by. Referring again to the top of 
Exhibit N-2, the shaded area, or the area within 10 dB of the maximum noise level, is the 
area from which the SENEL is computed. The SENEL value is the integration of all the 
acoustic energy contained within the event.  Speech and sleep interference research 
can be assessed relative to SENEL data. The SENEL metric takes into account the 
maximum noise level of the event and the duration of the event.  Single event metrics 
are a convenient method for describing noise from individual aircraft events.  This metric 
is useful in that airport noise models contain aircraft noise curve data based upon the 
SENEL metric.  In addition, cumulative noise metrics such as LEQ, CNEL and DNL can 
be computed from SENEL data. 

 
Cumulative Metrics 
 
Cumulative noise metrics assess community response to noise by including the loudness of the 
noise, the duration of the noise, the total number of noise events, and the time of day these 
events occur into one single number rating scale.   
 

 Equivalent Noise Level (Leq) is the sound level corresponding to a steady-state A-
weighted sound level containing the same total energy as several SEL events during a 
given sample period.  Leq is the "energy" average noise level during the time period of 
the sample.  It is based on the observation that the potential for noise annoyance is 
dependent on the total acoustical energy content of the noise. This is graphically 
illustrated in the middle graph of Exhibit N-2.   Leq can be measured for any time period, 
but is typically measured for 15 minutes, 1 hour or 24-hours.  Leq for a one-hour period 
is used by the Federal Highway Administration for assessing highway noise impacts.  
Leq for one hour is called Hourly Noise Level (HNL) in the California Airport Noise 
Regulations and is used to develop Community Noise Equivalent Level (CNEL) values 
for aircraft operations. 
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Exhibit N-2:  Single and Cumulative Noise Metric Definitions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source:  Mestre Greve Associates, 1998 
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 Community Noise Equivalent Level, or CNEL is a 24-hour, time-weighted energy 

average noise level based on the A-weighted decibel.  It is a measure of the overall 
noise experienced during an entire day.  The term “time-weighted” refers to the penalties 
attached to noise events occurring during certain sensitive time periods.  In the CNEL 
scale, noise occurring between the hours of 7 p.m. and 10 p.m. is penalized by 
approximately 5 dB.  This penalty accounts for the greater potential for noise to cause 
communication interference during these hours, as well as typically lower ambient noise 
levels during these hours.  Noise that takes place during the night (10 p.m. to 7 a.m.) is 
penalized by 10 dB.  This penalty was selected to attempt to account for the higher 
sensitivity to noise in the nighttime, and the expected further decrease in background 
noise levels that typically occur in the nighttime.    
 
CNEL is graphically illustrated at the bottom of Exhibit N-2.  Examples of various noise 
environments in terms of CNEL are presented in Exhibit N-3.  The State’s General Plan 
Guidelines specify the use of CNEL or Ldn by local planning agencies in preparation of 
the General Plan Noise Element for purposes of land use compatibility planning. This 
element uses CNEL for that purpose.  

 
 The Daily Noise Level (DNL) index is very similar to CNEL, but does not include the 

evening (7 p.m. to 10 p.m.) penalty that is included in CNEL.  It does include the 
nighttime (10 p.m. to 7 a.m.) penalty.  Typically, DNL is about 1 dB lower than CNEL, 
although the difference may be greater if there is an abnormal concentration of noise 
events in the 7 p.m. to 10 p.m. time period.  DNL is specified for use in all states except 
California. 

 
 L(%), Lmax and Lmin are statistical methods of describing noise which accounts for 

variance in noise levels throughout a given measurement period.  L(%) is a way of 
expressing the noise level exceeded for a percentage of time in a given measurement 
period.  For example, since five minutes is 25% of 20 minutes, L(25) is the noise level 
that is equal to or exceeded for five minutes in a 20- minute measurement period.  It is 
L(%) that is used for most Noise Ordinance standards.  Lmax represents the loudest 
noise level that is measured.  The Lmax only occurs for a fraction of a second with all 
the other noise less than the Lmax level.  Lmin represents the quietest noise level during 
a noise measurement.  All other noise during the measurement period is louder than the 
Lmin. 

 
 
D.  Health Effects of Noise 
 
Noise, often described as unwanted sound, is known to have several adverse effects on 
humans.  From these known adverse effects of noise, criteria have been established to help 
protect the public health and safety and prevent disruption of certain human activities.  These 
criteria are based on effects of noise on people such as hearing loss (not a factor with typical 
community noise), communication interference, sleep interference, physiological responses, 
and annoyance.  Each of these potential noise impacts on people is briefly discussed below. 
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Exhibit N-3:  Examples of Typical Outdoor CNEL Levels 
 
 
 

 
 

Source:  Adapted from “Information on Levels of Environmental Noise Requisite to Protect 
Public Health and Welfare With an Adequate Margin of Safety”, EPA, 1974
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Hearing Loss  
 
Hearing loss is generally not a concern in community noise problems, even very near a major 
airport or a major freeway.  The potential for noise induced hearing loss is more commonly 
associated with occupational noise exposures in heavy industry, very noisy work environments 
with long term exposure, or certain very loud recreational activities such as target shooting, 
motorcycle or car racing.  The Occupational Safety and Health Administration (OSHA) identifies 
a noise exposure limit of 90 dBA for 8 hours per day to protect workers from hearing loss 
(higher limits are allowed for shorter duration exposures).  Noise levels in neighborhoods, even 
in very noisy neighborhoods, are not sufficiently loud to cause hearing loss. 
 
Communication Interference  
 
Communication interference is one of the primary concerns in environmental noise problems, 
and includes speech interference and interference with activities such as watching television.  
Normal conversational speech is in the range of 60 to 65 dBA, and any noise in this range or 
louder may interfere with speech. There are various methods of describing speech interference 
as a function of distance between speaker and listener and voice level.  
 
Sleep Interference 
 
Sleep interference is a major noise concern in noise assessment and is most critical during 
nighttime hours.  Sleep disturbance is one of the major causes of annoyance due to community 
noise.  Noise can make it difficult to fall asleep, create momentary disturbances of natural sleep 
patterns by causing shifts from deep to lighter stages, and cause awakening.  Noise may even 
cause awakening that a person may not be able to recall. 
 
Extensive research has been conducted on the effect of noise on sleep disturbance, with 
varying results.  Recommended values for desired sound levels in residential bedroom space 
range from 25 to 45 dBA, with 35 to 40 dBA being the norm.  In 1981, the National Association 
of Noise Control Officials published data on the probability of sleep disturbance with various 
single event noise levels. Based on laboratory experiments conducted in the 1970’s, this data 
indicated that noise exposure from a 75 dBA interior noise level event will cause noise-induced 
awakening in 30 percent of the cases.  More information on these studies is contained in the 
Technical Appendix. 
 
Physiological Responses to Noise 
 
Physiological responses are those measurable effects of noise on people that are realized as 
changes in pulse rate, blood pressure, and other vital signs.  While such effects can be induced 
and observed, the extent to which these physiological responses cause harm or are a sign of 
harm is unknown.  Generally, physiological responses are a reaction to a loud short-term noise 
such as a rifle shot or a very loud jet over flight. 
 
Health effects from noise have been studied around the world for over thirty years.  Scientists 
have attempted to determine whether high noise levels can adversely affect human health in 
ways other than auditory damage, which is well documented. These research efforts have 
covered a broad range of potential impacts, from cardiovascular response to fetal weight and 
mortality.  While a relationship between noise and health effects seems plausible, it has yet to 
be conclusively demonstrated by multiple scientific studies.  Health effects from noise may also 
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be associated with a wide variety of other environmental stressors.  Isolating the effects of 
aircraft noise alone as a source of long-term physiological change has proved to be difficult in 
studies completed to date.  More information on these studies is contained in the Technical 
Appendix. 
 
Annoyance  
 
Annoyance is the most difficult of all noise responses to describe.  Annoyance is a very 
individual characteristic and can vary widely from person to person.  Noise that one person 
considers tolerable can be unbearable to another of equal hearing capability.  The level of 
annoyance depends both on the characteristics of the noise (including loudness, frequency, 
time, and duration), and how much activity interference (such as speech interference and sleep 
interference) results from the noise.  However, the level of annoyance is also a function of the 
attitude of the receiver.  Personal sensitivity to noise varies widely.  It has been estimated that 2 
to 10 percent of the population is highly susceptible to annoyance from any noise not of their 
own making, while approximately 20 percent are unaffected by noise.  Attitudes may also be 
affected by the relationship between the person affected and the source of noise, and whether 
attempts have been made to abate the noise. 

 
Various studies have correlated annoyance levels to CNEL levels, including a well-known 
analysis developed by Theodore Schultz. Schultz developed a curve that estimates the percent 
of a populace that can be expected to be annoyed by various DNL (CNEL in California) values 
for residential land use with outdoor activity areas.  At 65 dB DNL, the Schultz curve predicts 
approximately 14% of the exposed population reporting themselves to be “highly annoyed.”  At 
60 dB DNL this decreases to approximately 8% of the population.  
 
However, the Schultz curve and recent updates include data showing that some communities 
report much higher percentages of population highly annoyed at these noise exposure levels.  A 
1981 study in Orange County of communities near John Wayne Airport found that populations in 
some areas were approximately 5 dB CNEL more sensitive to noise than the average 
population predicted by the Schultz curve.  While the precise reasons for this increased noise 
sensitivity were not identified, it is possible that non-acoustic factors, including the socio-
economic status of the surveyed population, may have played a role in increasing the sensitivity 
of these communities during the period of the survey.  Also, it should be noted that annoyance 
levels have never been correlated statistically to single event noise exposure levels in airport 
related studies. More information on these studies is contained in the Technical Appendix. 
 
School Room Effects   
 
Interference with classroom activities and learning from aircraft noise is an important 
consideration, and the subject of much recent research.  Studies from around the world indicate 
that noise from vehicle traffic, railroads, and aircraft operations can have adverse effects on 
reading ability, concentration, motivation, and long term learning retention among students who 
are subjected to such noise2.  A complicating factor in this research is the extent of background 
noise from within the classroom itself. The studies that indicated the most adverse effects 
examined cumulative noise levels equivalent to 65 CNEL or higher, and single event maximum 
noise levels ranging from 85 to 95 dBA.  In other studies, the level of noise was unstated or 
ambiguous.  According to these studies, a variety of adverse school room effects can be 
                                                 
2 For more information, see “Effects of Aircraft Noise: Research Update on Selected Topics,” by Vincent 
Mestre, published by the Transportation Research Board of the National Academies, 2008. 
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expected from interior noise levels equal to or exceeding 65 CNEL and or 85 dBA SEL.  Some 
interference with classroom activities can be expected with noise events that interfere with 
speech.  As discussed in other sections of this element, speech interference begins at 65 dBA, 
which is the level of normal conversation.  Typical building design and construction materials 
attenuate outdoor noise by 20 dBA with windows closed, and 12 dBA with windows open.  Thus, 
some interference of classroom activities can be expected at outdoor levels of 77 to 85 dBA. 
 
 
E.  Analysis of Existing and Future Noise Environment in the Planning Area 
 
The Noise Element of the City of Santa Clarita General Plan that was adopted in May, 2000 
identified roadways as the primary source of noise in the City.  While traffic noise is still the 
major noise source in the City, other sources of noise have also become a concern. The City of 
Santa Clarita and County of Los Angeles retained a noise consultant, Mestre Greve Associates, 
to conduct a noise study for the 2009 OVOV General Plan update.  This study evaluated 
existing noise conditions throughout the planning area, and projected future noise levels based 
upon growth and traffic projections developed through the OVOV planning process. This section 
of the element describes existing sources of noise in the Santa Clarita Valley, and the 
methodology used to analyze noise levels.   
 
Methodology 
 
Twenty sites in the OVOV planning area were selected for measurement of the existing noise 
environment.  A review of noise complaints, discussions with City and County staff, and 
identification of major noise sources in the community provided the initial basis for development 
of the community noise survey.  The measurement locations were selected on the basis of 
proximity to major noise sources and noise sensitivity of the land use.  The measurement 
locations are depicted in Exhibit N-4. 
 
Noise measurements were made of the short-term Leq values.  These measurements provide a 
short ‘snapshot’ view of the noise environment.  The noise measurements were made at an 
average human receptor height of about five feet above the ground.  Measurements were made 
on August 7 and 8, 2007.  The measurements were made with a Bruel & Kjaer Type 2236 
Sound Level Meter, and calibrated every few hours.  These noise measurement systems meet 
the American National Standards Institute “Type 1” specifications, which is the most accurate for 
community noise measurements.  The meter and calibrator have current certification traceable 
to the National Institute of Standards and Technology (NIST).  
 
Results 
 
The results of the noise measurements for existing conditions are shown in Exhibit N-5a, N-5b, 
and N-5c.  These figures also depict the date and time of the measurement.  The cause of the 
loudest event is identified and the most predominant noise source(s) are identified.  The 
quantities measured were the Equivalent Noise Level (Leq), the maximum noise level (Lmax) 
and the minimum noise levels (Lmin).  
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When examining the noise data shown in Exhibit N-5, it is important to note that this data is 
intended to identify noise levels over a broad range of the study area; it is not an assessment of 
impacts at these sites. The noise levels measured cover a wide range of noise exposure 
throughout the planning area. In almost all cases the major sources of noise were motor 
vehicles. The quietest environment was in a residential area in the foothills, where noise levels 
were often below 50 dBA.  The loudest events were generated by buses and trucks, and these 
events would push the noise levels into the mid 80 dBA range.  In general, aircraft noise, 
industrial noise, and commercial noise sources did not appear to contribute significantly to the 
noise levels measured.   
 
A detailed discussion of the noise measurements at each of the twenty sites is presented in the 
Noise Study prepared by Mestre Greve Associates in 2008, attached as the Technical 
Appendix. 
 
Noise Contour Maps  
 
Noise contour maps of the planning area were prepared to show both existing and anticipated 
future noise levels.  The contour map of existing noise levels was based on field measurements 
described above.  Based on this data, the consultant concluded that the noise environment in 
Santa Clarita is attributable primarily to roadways, which include both surface streets and 
freeways. The Southern Pacific Railroad, which runs from the southern portion of the City to the 
center of the City and then directly to the east, is also a major noise source. The Agua Dulce 
Airport is located in the study area; however, sporadic airplane or helicopter operations that 
occur across the OVOV study area were not determined to be loud enough and consistent 
enough to be substantial noise generators.   

 
The noise contours for the planning area are presented in Exhibit N-6 for existing conditions as 
of August, 2007, and in Exhibit N-7 for buildout conditions projected for the OVOV General 
Plan/Area Plan update. The existing contours are based on the existing conditions of traffic 
volumes and other sources of noise in the community derived from field measurements. The 
future contours represent a year 2030 scenario, based on traffic volumes estimated by a traffic 
study performed by Austin Foust, a traffic consultant.  The traffic noise contours, including the 
average daily traffic, are also presented in a tabular form in the Appendix to the Noise Element. 
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Site Location Date Time Land Use Noise Sources

1 End of Hunter Ln 8/8 9:45 a.m.
single 
family 

residential
traffic

2 End of Golfview Dr 8/7 1:44 p.m. multi-family 
residential

traffic, trucks on 
fwy

3 Corner of Wabuska St and 
Hawkbryn Ave 8/7 12:20 p.m.

single 
family 

residential

traffic, cars on 
local streets

4 Playground next to Sierra 
Hwy

8/8 1:32 p.m.
single 
family 

residential

pickup trucks were 
loudest; other 

traffic

5 Park next to Lyons Ave 8/7 11:50 a.m. Park and 
Playground

bus was loudest; 
other traffic

6 End of Fuji St 8/8 3:22 p.m.
single 
family 

residential

heavy truck on fwy 
was loudest; other 

traffic

7 San Francisquito Canyon 
Road 8/8 9:18 a.m.

single 
family 

residential
Neighbors, planes

8 Corner of 4th and Pine St 8/8 12:39 p.m.
single 
family 

residential

pickup truck was 
loudest; other 

traffic

9 Corner of Via Princessa 
and Sheffield Ln

8/7 12:50 p.m.
single 
family 

residential
traffic

10 Condo site off of Magic 
Mountain Pkwy 8/7 2:49 p.m. multi-family 

residential traffic

11 End of Mistletoe Ct 8/7 2:27 p.m.
single 
family 

residential
traffic

12 End of Quilla Rd 8/7 1:21 p.m.
single 
family 

residential

trucks on Mcbean 
were loudest, other 

traffic

13 Park on Newhall Ranch Rd 8/7 3:29 p.m.
Park next 
to multi-
family 

residential

bus and 
motorcyles were 

loudest; other 
traffic

14 Cul-de-sac next to 
Sweetheart Ranch 8/8 2:34 p.m.

single 
family 

ranches

Trucks were 
loudest, other 

traffic

15 Condo Site next to 
Stevenson Ranch Pkwy 8/8 11:17 a.m. multi-family 

residential traffic

16
Corner of Shadow Valley 
Rd and Bouquet Canyon 

Rd
8/7 4:44 p.m.

single 
family 

residential

pickup truck was 
loudest; other 

traffic

17 Corner of Plum Canyon Rd 
and Golden Valley Rd

8/7 4:22 p.m.
single 
family 

residential

school bus was 
loudest; other 

traffic

18 End of Larkhaven Pl 8/8 1:52 p.m.
single 
family 

residential

Trucks were 
loudest; cars on 

fwy

19 End of Salem Ct 8/8 10:13 a.m.
single 
family 

residential

Trucks were 
loudest; other 

trucks

20 End of Robindale Ct 8/7 5:19 p.m.
single 
family 

residential

Trucks were 
loudest;other traffic

Legend Lmin  LEQ  Lmax

City of Santa Clarita Noise Element
Mestre Greve Associates

Graphic Summary of Short-Term Ambient Noise Measurment Results

Sound Level (dBA)

30 40 50 60 70 80 90
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The noise contours for arterial roadways and highways were generated using a mathematical 
model developed by the Federal Highway Administration ("Traffic Noise Model," Version 2.5, 
April 14, 2004).  The Traffic Noise Model (TNM) uses traffic volume, vehicle mix, average 
vehicle speed, roadway geometry, and sound propagation path characteristics to predict hourly 
A-weighted Leq values adjacent to a road.  Vehicle mix is reported in terms of the number of 
automobiles, medium trucks, and heavy trucks.  The truck categories are defined in the TNM 
model by number of axles and weight.  In order to compute a CNEL value for roadways, the 
hourly data for a 24-hour period are used according to the CNEL formula.  Vehicle distribution 
over the 24 hour day must be known, including the percent of vehicles in the daytime period (7 
a.m. to 7 p.m.), evening period (7 p.m. to 10 p.m.), and night period (10 p.m. to 7 a.m.).  The 
mix of automobiles, medium trucks and heavy trucks has an effect on noise levels. The 
assumption used to model noise is based on known traffic mix data.  For arterial roadways, the 
vehicle mix data are obtained from mix data collected by the County of Orange during extensive 
surveys of 53 intersections within the County.  This survey is the most comprehensive 
conducted in Southern California, and is considered representative for the vast majority of 
arterial highways throughout Southern California. Caltrans conducts periodic traffic counts on 
freeways and publishes them on their website (www.dot.ca.gov/hq/traffops/saferesr/trafdata/).  
The various truck percentages reported by Caltrans were used for the projections on Interstate 
5, SR-14 and SR-126.  The traffic mix data used for the Noise Element are contained in the 
Noise Study prepared for the project by Mestre Greve Associates, included as a the Technical 
Appendix . 
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NOISE CONTOURS
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- Regional Planning, OVOV Boundary, 2008.  
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2008; LA County - Regional Planning, 
 Forest Boundaries, 2007.  Mestre Greve Associates -
Noise Contours, February 2009.
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The Southern Pacific Railroad line handles two types of trains in the Santa Clarita area, 
Metrolink commuter rail and freight.  In terms of rail noise, freight is the more dominant noise 
source.  Published train schedules were consulted in 2008 and it was determined that 24 
Metrolink trains run through Santa Clarita each day. No precise numbers of daily freight train 
operations could be provided; however, it was estimated that 12 freight trains pass through the 
planning area each day. According to the Multi-County Goods Movement Action Plan prepared 
for Los Angeles County in April, 2008, the number of freight trains expected to use the Union 
Pacific rail line from Los Angeles through the Santa Clarita Valley by 2025 ranges from 27-49 
trains per day.  Based on this information, the model included 48 freight trains per day.  Metro, 
which operates the Metrolink system, has also prepared an updated draft 2008 Long Range 
Transportation Plan (LRTP) that shows proposed rail facilities and increased operations 
throughout its service area.  The list of projects for North Los Angeles County in the LRTP 
includes adding reverse commute service on the Antelope Valley line, expanding capacity on 
existing trains, and adding four Metrolink trains from Santa Clarita to Los Angeles. These two 
documents contain the most recent available data on existing and future planned rail operations 
in the Santa Clarita Valley, and were used to generate the existing and projected train noise 
contours shown on Exhibits N-6 and N-7.  
 
Noise contours on the contour map exhibits represent lines of equal noise exposure, just as the 
contour lines on a topographic map show lines of equal elevation.  The contours shown on the 
map are for the 60, 65 and 70 dB CNEL noise levels.  These noise contour maps can be used 
as a guide for land use planning decisions.  The 60 CNEL contour defines the Noise Referral 
Zone.  This is the noise level for which noise considerations should be included when making 
land use policy decisions. 
 
The contours presented in this report are a graphic representation of the existing and future 
projected noise environment.  These distances to contour values are also shown in tabulated 
format in Appendix A of the Noise Element.  However, it should be understood when consulting 
these maps and tables that topography and intervening buildings or barriers have a very 
complex effect on the propagation of noise, because barriers deflect sound waves. The effect of 
topography and building placement on specific development sites was not considered when 
preparing the noise contour maps for the entire planning area; therefore, the contours present a 
worst-case projection of existing and future noise levels, and should be considered in 
conjunction with local conditions when evaluating specific development plans.  
 
Projected Noise Impacts from General Plan/Area Plan Buildout 
 
Because of continued growth and development allowed by the General Plan and Area Plan, 
traffic levels will change throughout the planning area in future years, and the resulting noise 
levels will also undergo a corresponding change.  In order to evaluate the future estimated noise 
levels, a comparison was made between the existing noise levels and future noise levels within 
the OVOV planning area (i.e., cumulative noise increase), based on the anticipated growth 
permitted by the OVOV General Plan/Area Plan update.   
 
Table N-2 shows the expected incremental traffic noise level increases on the primary arterial 
roadways that were analyzed in the OVOV traffic study. The traffic study divided up the arterial 
roadway network into 318 roadway links; the roadway segment numbers on Table N-2 
correspond to the segment number identified by the traffic engineer. However, only those 
arterial roadway links on which discernable changes in noise levels are projected are included 
on Table N-2; roadway links with negligible change in noise levels are not listed.  Also, since the 
traffic study did not include local and collector streets, these streets were not included in the 
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noise model.  Such streets carry substantially less traffic, with lower speed limits, than arterial 
streets, which reduces the noise generated.   
 
A significance threshold of five (5) dB is often used to evaluate a change in environmental noise 
that occurs slowly over a long period of time. A total of 29 roadway links were identified that 
showed a change in noise level between the existing conditions and future build-out of the 
General Plan/Area Plan of 5 dB or more.  The noise analysis also compared projected future 
noise levels under the OVOV planning update with the noise levels anticipated to be generated 
under build-out of the 2008 City General Plan and County Area Plan that were in effect prior to 
the OVOV plans. Table N-2 shows roadway links that will experience an increase of one (1) dB 
with the OVOV General Plan, as compared to the 2008 General Plan and Area Plan.  As shown 
by the minus signs in the fourth column of Table N-2, many roadway segments will experience 
decreased noise impacts under the OVOV General Plan, as compared with the previous City 
General Plan and County Area Plan.  The land uses listed in the fifth column of Table N-2 were 
based on observations from aerials and on-site visits.  It should be noted that the land use listed 
on the table may not be the same as the zoning designation, as these are generalized land use 
categories rather than General Plan designations or zones.   
 
The Santa Clarita Valley will experience substantial population growth in upcoming years, and 
as a result noise levels will increase substantially along many roadways.  Some of the roadway 
links that will experience much of the noise increase that are bordered by residential uses 
include portions of Pico Canyon, Via Princessa, Golden Valley Road, and Lost Canyon Road.  
However, with development under the OVOV General Plan, the noise levels will go down on 
more roadways than will go up in comparison to the current General Plan and Area Plan.  There 
are only three roadway links out of the 318 links that make up the entire roadway network where 
the noise levels with the OVOV General Plan increase by one (1) dB or more, in comparison to 
the current General Plan.  For purposes of evaluating environmental noise, a difference of three 
(3) dB is barely discernable.  Only one roadway link, specifically Ridge Route north of Castaic, 
will experience a noise increase of 3 dB in comparison to the current General Plan and Area 
Plan.  This area is primarily developed and planned for commercial uses, which are not 
considered to be sensitive to that level of noise increase. Therefore, although the Santa Clarita 
Valley will experience substantial increases in traffic over existing levels and corresponding 
increases in traffic noise, the OVOV General Plan will result in slightly lower noise levels for 
more streets than would otherwise occur under the 2008 General Plan and Area Plan.  
 
Even for the residential areas where the noise levels are projected to increase by more than one 
(1) dB over existing conditions, the Noise Study determined that in most cases residences are 
currently protected by existing sound walls or are set back far enough from the roadway so that 
future noise levels generated by build-out under the OVOV General Plan and Area Plan will be 
consistent with the Noise and Land Use Compatibility Guidelines. Therefore, noise impacts in 
these areas from General Plan build out were determined to be minimal. 
 
Noise levels were also projected for the railroad line that passes through the OVOV study area.  
Both Metrolink and freight trains utilize the railroad line.  In future years both the operations of 
freight and Metrolink are expected to increase.  A moderate increase in the CNEL noise level of 
2.4 dB is projected to occur between existing levels and OVOV General Plan/Area Plan build-
out.  This level of noise increase is expected to occur with build-out under either the 2008 
General Plan/Area Plan or the proposed OVOV General Plan/Area Plan.  The projected 2.4 dB 
increase for rail-generated noise is not considered to be a substantial noise increase that would 
adversely affect community noise levels. 
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Table N-2:  Projected Noise Increases Along Roadway Links in CNEL (dB) 
Based on OVOV General Plan/Area Plan Build-out 

 
 

Segment 
No. Roadway Link 

Cumulative 
Increase3 

Change Due to 
OVOV 4 Land Use 

2 Agua Dulce n/o Davenport 6.4 0.0 
Sparse 
Residential 

3 Agua Dulce n/o SR-14 6.7 0.0 Open Space 
4 Agua Dulce s/o SR-14 4.8 1.8 Open Space 
8 Ave Stanford s/o Vanderbilt 5.3 0.8 Commercial 

29 
Chiquito Cyn (Long Cyn) n/o SR-
126 11.0 -0.3 Open Space 

41 Copper Hill e/o Haskell 5.3 -0.2 Residential 
43 Davenport e/o Sierra Hwy 4.8 1.8 Commercial 

53 Dockweiler w/o Sierra Hwy 6.8 -0.2 
Sparse 
Residential 

55 Franklin e/o Wolcott Way 9.0 0.0 Open Space 
57 Golden Valley s/o Plum Cyn 7.8 0.0 Residential 
59 Golden Valley n/o Soledad 5.0 0.0 Commercial/Indust
68 Hasley Cyn w/o Del Valle 6.4 0.7 Open Space 
72 Henry Mayo e/o Commerce Center 5.1 -0.3 Residential 
77 Lake Hughes e/o Castaic 6.1 -0.7 Mixed 
78 Lake Hughes e/o Ridge Route 5.4 -2.3 Commercial 
84 Lost Cyn n/o Jakes Way n/a 1.1 Residential 
85 Lost Cyn n/o Canyon Park n/a 1.1 Residential 
87 Lost Cyn s/o Via Princessa 7.4 -0.4 Residential 
98 Magic Mtn w/o The Old Road 7.3 0.1 Open Space 
99 Magic Mtn e/o The Old Road 5.0 0.2 Office 
105 Magic Mtn e/o Valencia 5.3 0.2 Mixed 
128 Newhall Ranch e/o Bouquet Cyn 8.2 0.2 Mixed 
143 Pico Cyn w/o Stevenson Ranch 9.9 0.0 Residential 
161 Ridge Route n/o Lake Hughes 8.5 -0.1 Mixed 
162 Ridge Route n/o Castaic 2.0 3.0 Commercial 

172 
San Martinez Grande Cyn n/o SR-
126 7.0 -1.5 Open Space 

233 Stevenson Ranch n/o Poe -0.7 1.4 Open Space 
238 The Old Road n/o Hillcrest 6.4 -0.3 Mixed 
254 Tibbitts s/o Newhall Ranch 5.8 0.0 Commercial 
262 Valencia w/o The Old Road 5.8 0.1 Residential 
276 Via Princessa e/o Oak Ridge 5.7 0.0 Residential 
279 Via Princessa w/o Rainbow Glen 11.3 0.7 Residential 
280 Via Princessa e/o Rainbow Glen 7.6 0.5 Residential 
283 Via Princessa n/o Lost Cyn 6.8 0.2 Residential 
290 Wiley Cyn e/o Orchard Village 5.8 0.34 Residential 
295 Wolcott n/o SR-126 7.8 0.0 Open Space 

                                                 
3 “Cumulative increase” refers to projected noise levels over existing conditions based on development 
allowed by the OVOV General Plan/Area Plan Update. 
4 “Change due to OVOV” refers to the net increase or decrease in projected noise levels between the 
General Plan/Area Plan in effect prior to OVOV, and the OVOV update.  A minus sign in this column 
indicates that future noise levels are projected to be less under the OVOV plans than under the 2008 
plans. 
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F.  Other Noise Issues in the Planning Area 
 
In addition to traffic-generated noise impacts, several other noise-related issues were identified 
during preparation of the Noise Element, based on discussions with staff.  Some of these 
additional noise issues may be addressed in local planning decisions by the City of Santa 
Clarita and the County of Los Angeles, as described below. With regard to other noise issues 
that are outside the authority of local planning agencies, the discussion below is provided for 
informational purposes only. 
 
High-Speed Rail Line 
 
A high-speed rail line is being planned by the California High-Speed Rail Authority to connect 
northern and southern California. The anticipated route of this railway would run from 
Sacramento to Los Angeles, and would likely traverse the Santa Clarita Valley in the area of the 
Antelope Valley Freeway (SR-14) corridor. As the planning for this project proceeds, a separate 
environmental impact report will be required to evaluate potential impacts of the proposed high-
speed rail line, including noise. At this time, the precise route of the future high-speed rail line 
through the planning area is not known, and the type of train and corresponding noise levels 
have not been determined.  Therefore, no substantive planning in regard to future noise impacts 
from high-speed rail can be addressed in the Noise Element at this time.  However, a policy has 
been included in the element that calls for the City and County to participate in the review of the 
high-speed rail plan documents to ensure adequate mitigation of noise and other impacts, if and 
when the rail project is approved. 
 
High Density Residential Development Adjacent to Railroad 
 
As part of the OVOV strategy to encourage Transit-Oriented Development (TOD) in the Santa 
Clarita Valley, higher density residential housing, and mixed-use commercial districts that may 
contain residential uses, are planned in proximity to portions of the railroad currently used for 
freight and Metrolink passenger service.  Most notably this will occur in the areas where the 
railroad parallels Railroad Avenue and along Soledad Canyon Road, especially in the vicinity of 
the Soledad Metrolink Station, which is well-suited for future transit-oriented development for 
occur.  The TOD strategy will provide residents with ready access to public transit for 
commuting to work and service centers that are accessible by Metrolink, thereby decreasing 
dependence on single-use automobile trips, reducing vehicle emissions, and vehicle-generated 
noise.   
 
Developing residential uses along railroads presents special challenges with respect to noise.  
First, constructing sound walls along railroads is often not feasible because of height 
restrictions.  Sound walls that are constructed may provide some protection for lower residential 
floors, but provide little or no protection for the upper floors.  Secondly, although the CNEL noise 
scale is the best scale to use for environmental noise, it is not the only measurement to consider 
when dealing with train events (and, to a similar extent, aircraft noise). Train noise is what is 
referred to as “single event noise”.  When a train passes a residence, it generates loud levels of 
noise for a short period of time, and then there will be no railroad noise for an extended period 
of time.  The CNEL scale accounts for the number of trains, the time of day that they occur, and 
how loud the trains are; but it can be argued that the annoyance and activity disruption that is 
generated by the single event of a train is not fully accounted for in such CNEL measurements.  
For example, if a train passes by and awakens a resident, his or her main focus is on that one 
train and not on the other factors that go into the CNEL scale calculation.  The use of CNEL (or 
the similar Ldn scale) for noise and land use planning is required by State code.  In most 
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instances, the use of the CNEL scale provides the best correlation with how people view the 
noise environment.  
 
One of the actions the City and County can take to address potential annoyance from train 
noise is to require disclosure to potential buyers and renters of homes near the railroad. This 
notification would provide information to buyers and renters about the location and type of noise 
sources in the area, and the fact that there may be loud events generated by these sources.  A 
policy has been included in this element to address disclosure requirements for residents near 
the railroad. 
 
In many cases, high-density residential and mixed uses developments contain few outdoor 
private areas where quiet can be anticipated.  Generally, dwellings in such developments might 
be provided with small balcony or patio areas, but there is little expectation that the noise levels 
for these private outdoor areas will be low. A noise barrier, often made of glass, is the only way 
to provide noise protection for a small balcony area adjacent to a noise source such as a 
freeway or railroad.  Balcony barriers are often disliked by residents because they create a 
“closed-in” feeling. In order to address this issue, it is recommended that the design of high- 
density residential uses include one or more outdoor areas in the complex where peace and 
quiet can be found.  Such an area may be provided in communal courtyards, or a pool area 
where people can sit and relax.  It is important to provide noise protection for these areas.  Such 
common outdoor areas can often be protected through site design, such as by locating buildings 
or parking structures between noise sources and common open space.  A policy has been 
included in the element to encourage site designs for multi-family and mixed-use projects that 
promote the inclusion of common recreational or open space areas that are protected from 
noise. 
 
Mixed-Use Developments that Combine Residential and Non-Residential Uses 
 
The OVOV General Plan/Area Plan land use map shows several areas that can be developed 
with mixed uses.  In addition, the zoning codes of both the City of Santa Clarita and the County 
of Los Angeles allow mixed uses in certain zone districts, with discretionary approval of a 
development plan. The commercial/residential interface that can occur in mixed-use 
developments presents special challenges in terms of noise mitigation.  The primary concern is 
that some commercial uses may operate through the evening hours and into the nighttime 
hours.  Clubs, theaters, late-night restaurants, and banquet facilities are some examples of 
commercial uses that could locate in a mixed-use area and generate noise into nighttime hours.  
Another characteristic of commercial areas is that the tenants in a building often change over 
time.  For example, a bookstore that did not operate at night could be replaced by a popular 
restaurant where operations could extend through the evening and into nighttime hours.  
Because of changes in use, the noise levels that are reviewed when a development plan is 
approved may change over time. For these reasons it is difficult to properly soundproof 
residences that are constructed in a mixed-use development.  
 
It would be desirable to take some additional action in mixed-use developments so that 
residents would view the noise environment as favorable.  Putting time limits on the commercial 
uses might be viable in some cases, but it may also deter some commercial uses from locating 
in or near a mixed-use development.  The State requires that buildings be designed to meet a 
45 CNEL indoor noise standard for multi-family residences. It would not be possible to set an 
indoor noise standard more restrictive than the State standard, because the State law has 
precedence.   
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Buyer and renter notification is often the only recourse in trying to improve the noise 
acceptability for residents in mixed-use projects.  The notification should inform the potential 
residents that commercial uses are located nearby, that their hours of operation may change 
from time to time, and that the use within the commercial area, along with the noise generation 
potential, may also change over time.  A policy has been included in this element to encourage 
proper notification of residents in mixed-use developments of potential noise levels. 
 
Agua Dulce Airport 
 
The Agua Dulce Airport is located in the northeast quadrant of the OVOV planning area, in a 
sparsely populated area under the jurisdiction of the County of Los Angeles.  The airport is 
privately owned but is open to the public.  The airport has a single 4,600 foot-long runway and 
serves general aviation aircraft only. There are many noise restrictions in place for flight 
operations.  No night operations are allowed at the airport.  Aircraft are not allowed to fly within 
1,000 feet of the school, which is located 1 mile southwest of the airport.  If aircraft depart to the 
north on Runway 4, they are to avoid flying over the homes 2,000 feet northeast of the end of 
the runway.  Finally, touch and go practices are not allowed at the airport.  A 65 CNEL noise 
contour has been generated for the airport by the County of Los Angeles and is included in the 
Technical Appendix.  The noise contour barely extends past the ends of the runway and does 
not impact any residences.  Therefore, no significant noise effects from airport operations were 
identified in the Noise Study. 
 
Six Flags Magic Mountain Theme Park  
 
Six Flags Magic Mountain is an amusement park located in the southwest quadrant of the 
planning area.  The park operates a large number of thrill rides including 17 roller coasters, has 
live entertainment, and periodically puts on firework displays.  The fireworks displays occur 
predominantly during the summer months and at Thanksgiving and Christmas.  With the 
exception of the display on July 4th, which typically lasts 15 minutes, the displays last between 
one and two minutes.  All displays occur before 10:00 p.m.  Fireworks are an impulsive noise 
source, which means, under Section 12.08.190 of the County’s Noise Ordinance, that it is of 
short duration, usually less than one second and of high intensity, with an abrupt onset and 
rapid decay. 
 
The noise levels and hours of operation around the park vary considerably depending on the 
time of day, the day of the week, the presence of holidays, and the season of the year.  The 
noise levels generated by park activities can be heard for a considerable distance around the 
park at certain times.  People buying or renting homes in the area may be surprised later when 
they can hear park activities.  A buyer/renter notification program may be appropriate for new 
developments that locate in the area, and a policy has been included in the element to 
encourage proper notification where appropriate. 
 
Special Events 
 
Special events, such as outdoor concerts, may be held in the planning area on an irregular or 
regular basis.  The noise levels as they impact surrounding parcels would be limited by the Los 
Angeles County Noise Ordinance and the Santa Clarita Noise Ordinance.  The noise 
ordinances apply to any events that are held on private property.  The City of Santa Clarita 
Noise Ordinance consists of Chapter 11.44 of Municipal Code.  The limits contained in the 
ordinance would apply to any special event, with only “lawfully conducted parades” and 
“emergency work” exempted from the ordinance.  The Los Angeles County noise ordinance is 
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contained in Chapter 12.08 of the County Code.  Similar to the City of Santa Clarita Noise 
Ordinance, the Los Angeles County ordinance contains specific noise limits that cannot be 
exceeded at the property boundary.  The limits vary depending on the time of day and land uses 
involved.  Finally, it should be noted that the noise ordinances are contained in the city or county 
codes, and are not part of the Noise Element of the General Plan.  Control of noise sources on 
private property is usually regulated through the imposition of a city or county regulation, and is 
not typically part of the General Plan. 
 
Emergency Vehicles 
 
Noise generated by emergency vehicles is not under the control of the City or the County.  Both 
the City and County noise ordinances exempt emergency operations from noise regulation.  The 
State has preempted local jurisdictions from controlling noise generated by emergency 
equipment.  The use of sirens on police vehicles, ambulances, and fire trucks cannot be 
controlled by the City or County.  Similarly, emergency flights of helicopters and airplanes 
cannot be controlled by the City or County.  Therefore, noise from these sources is not subject 
to policies in the Noise Element.  However, the location of heliports and helipads is subject to 
zoning requirements for discretionary review, and to environmental impact review pursuant to 
CEQA.   
 
 
G.   Planning Strategies to Minimize Noise Impacts 
 
The information on existing and future projected noise levels described in the previous sections 
of this element has been used as a guideline for the development of policies to ensure that land 
uses are compatible with the noise environment.  This information will also provide baseline 
levels and noise source identification for enforcement of local noise regulations. 
 
The most basic planning strategy to minimize adverse impacts on new land uses due to noise is 
to avoid designating sensitive land uses in areas that are subject to high levels of noise.  Uses 
such as schools, hospitals, child care, senior care, congregate care, churches, and all types of 
residential use should be located outside of any area anticipated to exceed acceptable noise 
levels as defined by the Noise and Land Use Compatibility Guidelines, or should be protected 
from noise through sound attenuation measures such as site and architectural design and 
sound walls.  The State of California has adopted guidelines for acceptable noise levels in 
various land use categories (California Office of Planning and Research, General Plan 
Guidelines 2003, Appendix C).  The City of Santa Clarita and the County of Los Angeles have 
adopted these guidelines in a modified form as a basis for planning decisions based on noise 
considerations.  The modified guidelines are shown in Exhibit N-8. Modifications were made to 
eliminate overlap between categories in the table, in order to make the guidelines easier for 
applicants and decision makers to interpret and apply to planning decisions. 
 
As described earlier in this element, most residential uses throughout the planning area have 
generally been designed with adequate setbacks from noise sources such as arterial roadways, 
or have been protected by sound walls. This measure has already been implemented 
throughout the planning area and will continue to be applied in the future, based on the policies 
in the element. However, future residential development next to Interstate 5 may require 
increased wall height for sound attenuation, based on projected traffic volumes.  Excessive wall 
height needed for noise control is subject to both engineering and aesthetic constraints. Sound 
wall heights greater than 16 feet are generally considered to be infeasible, and the appearance 
of walls this high may not be acceptable in rural residential areas. Therefore, a policy has been 

DRAFT – February 24, 2009                                 N-26                     



City of Santa Clarita General Plan                                                                                       Noise 

included in the element that prohibits residential buildings within 150 feet of the Interstate 5 
centerline.  The policy references the centerline because the right-of-way width for I-5 varies 
throughout the planning area.  It should be noted that the recommendation to require a 
separation between freeways and residential uses for purposes of noise attenuation is in 
accordance with other adopted State guidelines. The California Air Resources Board (CARB) 
has identified airborne pollutants generated from diesel exhaust as a potential health risk to 
residents next to freeways, and has also adopted recommended spacing criteria for residential 
uses adjacent to freeways.  
 
For uses that are not classified as noise sensitive but which may be subject to potentially 
significant noise impacts, site planning and design standards can be used to reduce noise 
impacts.  Through the design and environmental review processes, mitigation measures may be 
applied such as buffer zones to increase separation between uses; earthen berms, walls, and 
other noise attenuation devices; site planning and building orientation to shield outdoor spaces; 
orienting windows away from noise sources; and use of acoustical building materials and 
double-paned windows.  Policies encouraging these measures have also been included in the 
element. 
 
For uses that are subject to single event noise levels, such as noise generated by trains, mixed 
uses, or entertainment uses, it is recommended that adequate disclosure of these noise sources 
be provided to potential renters and homebuyers.  A policy has been included in the element 
with suggested disclosure language. 
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Exhibit N-8:  Noise and Land Use Compatibility Guidelines 
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H.   Summary of Noise Planning Issues 
 
Based on the existing conditions and projected growth as described in the background sections 
of the Noise Element, the major noise issues for the Santa Clarita Valley are summarized 
below.  Policies and objectives in Part 2 of the element have been developed to address these 
issues. 
 
 

1. Existing and projected noise generated by traffic on freeways, highways, and arterial 
streets were evaluated, and noise levels should be considered in land use planning for 
adjacent areas. 

 
2. Existing and projected noise generated by Metrolink and freight rail were evaluated, and 

noise levels should be considered in land use planning for areas adjacent to the railroad. 
 

3. Residential neighborhoods and other noise sensitive land uses should be protected from 
excessive noise. 

 
4. Potential noise impacts from any future high-speed rail project should be evaluated and 

mitigated through the appropriate environmental review process. 
 

5. Proposed new development projects should be reviewed to ensure that noise impacts 
are mitigated to acceptable levels. 

 
6. Coordination with other agencies should be ongoing to ensure that noise impacts from 

freeway projects and other public improvements are mitigated. 
 

7. Compatibility of land uses in mixed-use developments with respect to noise should be 
considered in future land use decisions. 

 
8. Adequate disclosure should be required to residents who may be affected by possible 

noise sources that cannot be abated. 
 

9. Consistency between the City of Santa Clarita and the County of Los Angeles with 
respect to the Noise and Land Use Compatibility Guidelines contained in Exhibit N-8 is 
intended to maintain a safe and healthy noise environment for all Valley residents. 
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PART 2:  NOISE GOALS AND POLICIES  
 
Noise Environment 
 
Goal N 1: A healthy and safe noise environment for Santa Clarita Valley residents, 
employees, and visitors. 
 

Objective N 1.1:  Protect the health and safety of the residents of the Santa Clarita Valley 
by the elimination, mitigation, and prevention of significant existing and future noise 
levels. 
 

Policy N 1.1.1:  Use the Noise and Land Use Compatibility Guidelines contained on 
Exhibit N-8, which are consistent with State guidelines, as a policy basis for decisions on 
land use and development proposals related to noise. 
 
Policy N 1.1.2:  Continue to implement the adopted noise ordinance and other 
applicable code provisions, consistent with state and federal standards, which establish 
noise impact thresholds for noise abatement and attenuation, in order to reduce potential 
health hazards associated with high noise levels. 
 
Policy N 1.1.3:  Include consideration of potential noise impacts in land use planning 
and development review decisions. 
 
Policy N 1.1.4:  Control noise sources adjacent to residential, recreational, and 
community facilities, and those land uses classified as noise sensitive. 
 
Policy N 1.1.5:  Monitor and update data and information regarding current and 
projected noise levels in the planning area. 
 
Policy N 1.1.6:  Provide development review comments on projects proposed by other 
agencies and special districts that may generate noise impacts affecting land uses 
within the Santa Clarita Valley, including any freeway and high-speed rail projects.   
 

Reduction of Noise from Traffic 
 
Goal N 2:  Protect residents and sensitive receptors from traffic-generated noise.  

 
Objective N 2.1:  Prevent and mitigate adverse effects of noise generated from traffic on 
arterial streets and highways through implementing noise reduction standards and 
programs. 
 

Policy N 2.1.1:  Encourage owners of existing noise-sensitive uses, and require owners 
of proposed noise sensitive land uses, to construct sound barriers to protect users from 
significant noise levels, where feasible and appropriate.   
 
Policy N 2.1.2:  Encourage the use of noise absorbing barriers, where appropriate. 
 
Policy N 2.1.3:  Where appropriate, coordinate with the California Department of 
Transportation (Caltrans) to ensure that sound walls or other noise barriers are 
constructed along Interstate 5 and State Route 14 in the immediate vicinity of residential 
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and other noise sensitive developments, where setbacks and other sound alleviation 
devices do not exist. 
 
Policy N 2.1.4:  Reduce significant noise levels related to through-traffic in residential 
areas by promoting subdivision circulation designs to contain a hierarchy of streets, 
which efficiently direct traffic to highways. 
 
Policy N 2.1.5:  Encourage employers to develop van pool and other travel demand 
management programs to reduce vehicle trip generated noise in the planning area. 
 
Policy N 2.1.6:  Work with the City of Santa Clarita Transit to improve and expand 
current public transit services and routes to reduce vehicle trips and resulting noise 
levels. 
 
Policy N 2.1.7:  Require vehicle owners to properly maintain their equipment to avoid 
generating excessive noise levels. 
 

Residential Neighborhoods 
 
Goal N 3:  Protect residential neighborhoods from excessive noise. 
 

Objective N 3.1:  Prevent and mitigate significant noise levels in residential 
neighborhoods. 
 

Policy N 3.1.1:  Require that developers of new single-family and multi-family residential 
neighborhoods in areas where the ambient noise levels exceed 60 CNEL provide 
mitigation measures for the new residences to reduce interior noise levels to 45 
CNEL, based on future traffic and railroad noise levels. 
 
Policy N 3.1.2:  Require that developers of new single-family and multi-family residential 
neighborhoods in areas where the projected noise levels exceed 65 CNEL provide 
mitigation measures (which may include noise barriers, setbacks, and site design) for 
new residences to reduce outdoor noise levels to 65 CNEL, based on future traffic 
conditions.  This requirement would apply to rear yard areas for single-family 
developments, and to private open space and common recreational and open space 
areas for multi-family developments. 
 
Policy N 3.1.3:  Through enforcement of the applicable Noise Ordinance, protect 
residential neighborhoods from noise generated by machinery or activities that produce 
significant discernible noise exceeding recommended levels for residential uses.  
 
Policy N 3.1.4:  Require that those responsible for construction activities develop 
techniques to mitigate or minimize the noise impacts on residences, and adopt 
standards that regulate noise from construction activities that occur in or near 
residential neighborhoods.   
 
Policy N 3.1.5:  Require that developers of private schools, childcare centers, senior 
housing, and other noise sensitive uses in areas where the ambient noise level 
exceeds 65 dBA (day), provide mitigation measures for these uses to reduce interior 
noise to acceptable levels.   
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Policy N 3.1.6:  Ensure that new residential buildings shall not be located within 150 feet 
of the centerline for Interstate 5. 
 
Policy N 3.1.7:  Ensure that design of parks, recreational facilities, and schools 
minimize noise impacts to residential neighborhoods. 
 
Policy N 3.1.8: As a condition of issuing permits for special events, require event 
promoters to mitigate noise impacts to adjacent sensitive uses through limiting hours of 
operation and other means as appropriate, which may include notification to affected 
residents. 
 
Policy N 3.1.9:  Implement a buyer and renter notification program for new residential 
developments where appropriate, to educate and inform potential buyers and renters of 
the sources of noise in the area and/or new sources of noise that may occur in the 
future.  As determined by the reviewing authority, notification may be appropriate in the 
following areas: 
 

a. Within one mile of Six Flags Magic Mountain theme park, potential buyers 
and renters should receive notice that noise may occasionally be generated 
from this facility and that the frequency and loudness of noise events may 
change over time. 
 

b. Within 1,000 feet of the railroad, potential buyers and renters should receive 
notice that noise may occasionally be generated from this facility and that the 
frequency and loudness of noise events may change over time. 

 
c. Within 200 feet of commercial uses in mixed-use developments, potential 

buyers and renters should receive notice that the commercial uses within the 
mixed-use developments may generate noise in excess of levels typically 
found in residential areas, that the commercial uses may change over time, 
and the associated noise levels and frequency of noise events may change 
along with the use.  

 
d. Within 1,000 feet of the Saugus Speedway, in the event speedway operations 

are resumed in the future.   
 

Commercial and Industrial Noise  
 
Goal N 4:  Protection of sensitive uses from commercial and industrial noise generators. 
 

Objective N 4.1:  Prevent, mitigate, and minimize noise spillover from commercial and 
industrial uses into adjacent residential neighborhoods and other noise sensitive uses. 
 

Policy N 4.1.1:  Implement and enforce the appropriate noise ordinance adopted by 
the City and the County to control noise from commercial and industrial sources that 
may adversely impact adjacent residential neighborhoods and other sensitive uses. 
 
Policy N 4.1.2:  Require appropriate noise buffering between commercial/industrial 
uses and residential neighborhoods and other sensitive uses. 
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Policy N 4.1.3:  Adopt and enforce standards for the control of noise from commercial 
and entertainment establishments when adjacent to residential neighborhoods and other 
sensitive uses. 
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PART 3:  IMPLEMENTATION OF THE NOISE ELEMENT 
 
City of Santa Clarita 
 
The City of Santa Clarita will implement the goals, objectives and policies of the Noise Element 
of the City of Santa Clarita General Plan through the following actions: 
 
 

1. On the Land Use Map, designate areas that are subject to noise for appropriate land 
uses, in order to reduce exposure of persons and property to hazardous conditions.  
 

2. Implement the noise provisions of the Municipal Code, including regulations on special 
events, vending and hawking, and construction noise. 

 
3. As part of the review process for new discretionary development applications, require 

consistency with the goals and policies of the Noise Element, including the guidelines for 
land use and noise compatibility, through requiring detailed noise analysis and mitigation 
of interior and exterior noise levels for residential and other sensitive uses, where 
appropriate. 

 
4. Review and provide input on projects undertaken by other agencies, including Caltrans 

and high speed rail projects, which may affect the noise environment to ensure that 
acceptable noise levels are maintained to protect residents.   

 
5. In design of city facilities that have the potential to generate noise, such as parks, 

outdoor concert or sports venues, or transit facilities, ensure that noise impacts are 
mitigated to protect adjacent sensitive land uses.   

 
6. During construction within public right of way for road widening or other improvements, 

control noise impacts on adjacent sensitive uses through hours of operation, noise 
reduction requirements on equipment, and other appropriate measures.   

 
7. Through code enforcement, monitor noise conditions throughout the City and enforce 

noise regulations as needed to protect public safety and welfare. 
 

8. As part of the annual General Plan review process, conduct an annual review of the 
Noise Element, along with other General Plan elements, to determine compliance, and 
file a report with the California Office of Planning and Research and Department of 
Community Development pursuant to Government Code Section 65400(a) (2).   

 
9. Ensure compliance with building standards for noise attenuation, such as insulation 

and window types, through plan review and inspection procedures on all new 
construction, pursuant to adopted codes and ordinances. 
 

10. Review any proposed General Plan Amendments to ensure compliance with applicable 
goals and policies of the Noise Element; coordinate this review with the County of Los 
Angeles as appropriate.   
 

11. Monitor effectiveness of the Noise Element in achieving the goals of protecting 
property, public health, and safety; initiate amendments thereto as needed to meet 
changing conditions, needs, and policies, coordinating such amendments with the 
County as appropriate.   
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12. Work with owners of commercial and industrial uses to encourage businesses to limit 
employee exposure to loud noise, and to reduce noise spillover onto adjacent 
businesses and properties. 

 
13. Require the provision of disclosures to potential renters and buyers of residences in 

areas subject to noise events, where appropriate. 
 

14. Control noise from special events through conditions of approval and enforcement. 
 

15. Where feasible, assist or cooperate in the building of sound walls to mitigate noise 
impacts on sensitive land uses. 
 
  

County of Los Angeles 
 
The County of Los Angeles will implement the goals, objectives and policies of the Noise 
Element of the Santa Clarita Valley Area Plan through the following actions: 
 

1. On the Land Use Map, designate areas that are subject to noise for appropriate land 
uses, in order to reduce exposure of persons and property to hazardous conditions.  
 

2. Implement the noise provisions of the County Code. 
 

3. As part of the review process for new discretionary development applications, require 
consistency with the goals and policies of the Noise Element, including the guidelines for 
land use and noise compatibility, through requiring detailed noise analysis and mitigation 
of interior and exterior noise levels for residential and other sensitive uses, where 
appropriate. 

 
4. Review and provide input on projects undertaken by other agencies, including Caltrans 

and high speed rail projects, which may affect the noise environment to ensure that 
acceptable noise levels are maintained to protect residents.   

 
5. In the design of County facilities that have the potential to generate noise, such as parks 

and recreation facilities, ensure that noise impacts are mitigated to protect adjacent 
sensitive land uses.   

 
6. During construction within public right-of-way for road widening or other improvements, 

control noise impacts on adjacent sensitive uses through hours of operation, noise 
reduction requirements on equipment, and other appropriate measures.   

 
7. Through code enforcement, monitor noise conditions throughout the unincorporated 

portions of the Santa Clarita Valley, and enforce noise regulations as needed to protect 
public safety and welfare. 

 
8. Ensure compliance with building standards for noise attenuation, such as insulation 

and window types, through plan review and inspection procedures on all new 
construction, pursuant to adopted codes and ordinances. 
 

9. Review any proposed Area Plan Amendments to ensure compliance with applicable 
goals and policies of the Noise Element; coordinate this review with the City of Santa 
Clarita, as appropriate.   
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10. Monitor effectiveness of the Noise Element in achieving the goals of protecting 
property, public health, and safety; initiate amendments thereto as needed to meet 
changing conditions, needs, and policies, coordinating such amendments with the City of 
Santa Clarita as appropriate.   
 

11. Work with owners of commercial and industrial uses to encourage businesses to limit 
employee exposure to loud noise, and to reduce noise spillover onto adjacent 
businesses and properties. 

 
12. Require the provision of disclosures to potential renters and buyers of residences in 

areas subject to noise events, where appropriate. 
 

13. Control noise from special events through conditions of approval and enforcement. 
 

14. Where feasible, assist or cooperate in the building of sound walls to mitigate noise 
impacts on sensitive land uses. 
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NOISE ELEMENT APPENDIX A 
 
 

RECOMMENDED NOISE CONTOURS BASED ON 
OVOV GENERAL PLAN/AREA PLAN BUILDOUT 
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City of Santa Clarita Noise Element   
Proposed Traffic Noise Contours for Arterial Streets 

 
Distance to CNEL 
Contour from CL(ft.) 

ROAD End 1 End 2 ADT SPEED CNEL 50’ 
from CL 

70’ 65’ 60’ 
LAKE HUGHES ROAD North Section North Section 7,000 50 65.8 32 55 94 
SAN FRANCISQUITO CANYON South of Dry Gulch Road North of Dry Gulch Road 7,000 45 64.4 27 47 82 
BOUQUET CANYON ROAD North End North End 6,000 40 62.2 20 36 64 
SIERRA HIGHWAY Aqua Dolce Canyon Road E of Aqua Dolce Canyon 2,000 40 57.4 12 21 37 
LAKE HUGHES ROAD Mid-Section North Section 7,000 45 64.4 27 47 82 
SAN FRANCISQUITO CANYON Mid-Section South of Dry Gulch Road 7,000 45 64.4 27 47 82 
RIDGE ROUTE ROAD Lake Hughes Road N of Lake Hughes Road 35,000 50 72.8 68 117 201 
LAKE HUGHES ROAD Castaic Road Ridge Route Road 37,000 45 71.6 60 105 183 
RIDGE ROUTE ROAD Castaic Road Lake Hughes Road 8,000 50 66.4 34 58 100 
CASTAIC ROAD Parker Road Lake Hughs Road 24,000 50 71.1 57 98 168 
THE OLD ROAD Parker Road Sloan Canyon Road 3,000 50 62.1 21 36 63 
AGUA DULCE CANYON ROAD Escondido Canyon Road Sierra Highway 8,000 45 65.0 28 50 87 
ESCONDIDO CANYON ROAD Aqua Dolce Cyn Road East End 5,000 45 62.9 23 40 69 
AGUA DULCE ROAD Davenport Road Escondido Canyon Road 13,000 55 69.8 49 84 142 
DAVENPORT ROAD Tick Canyon Road Aqua Dulce Road 3,000 45 60.7 18 31 54 
DAVENPORT ROAD Sierra Highway Tick Canyon Road 6,000 35 60.5 16 29 53 
SAN FRANCISQUITO CANYON N of Copper Hill Drive Mid-Section 7,000 45 64.4 27 47 82 
MCBEAN PARKWAY   9,000 40 64.0 25 44 79 
SECO CANYON ROAD Copper Hill Drive N of Copper Hill Drive 10,000 35 62.8 21 38 69 
COPPER HILL DRIVE Sycamore High Ridge 17,000 55 71.0 56 95 161 
COPPER HILL DRIVE Haskell Canyon Road Sycamore 17,000 45 68.2 41 72 126 
COPPER HILL DRIVE Seco Canyon Road Haskell Canyon Road 30,000 55 73.5 72 123 209 
BOUQUET CANYON ROAD David Way Vasquez Canyon Road 19,000 50 70.1 51 87 151 
HASLEY CANYON ROAD Del Valle Road Sloan Canyon Road 13,000 40 65.6 30 53 95 
SIERRA HIGHWAY Vasquez Canyon Road Davenport Road 16,000 40 66.5 33 59 105 
HASLEY CANYON ROAD The Old Road Commerce Center Drive 38,000 40 70.2 51 91 162 
SIERRA HIGHWAY Sand Canyon Road Vasquez Canyon Road 16,000 35 64.8 27 49 89 
SIERRA HIGHWAY S of Vasquez Canyon Rd Vasquez Canyon Road 16,000 45 68.0 40 70 122 
COPPER HILL DRIVE Decoro Drive McBean Parkway 45,500 45 72.5 66 116 203 
PLUM CANYON ROAD West of Golden Valley West of Golden Valley 12,000 45 66.7 35 61 106 
COPPER HILL DRIVE Alta Vista Way Decoro Drive 52,000 60 75.9 93 158 269 
DECORO DRIVE Rye Canyon Dickason Drive 8,000 35 61.8 19 34 62 
DECORO DRIVE Dickason Drive McBean Parkway 14,000 55 70.2 51 86 147 
PLUM CANYON ROAD West of Golden Valley South of Skyline Ranch 

Rd 
13,000 45 67.1 36 63 110 

THE OLD ROAD Newhall Ranch Road N of Newhall Ranch 21,000 45 69.1 45 80 139 



City of Santa Clarita General Plan                                                                                                                                                Noise 

DRAFT – February 24, 2009                                                            N-39                                                    

Distance to CNEL 
Contour from CL(ft.) 

ROAD End 1 End 2 ADT SPEED CNEL 50’ 
from CL 

70’ 65’ 60’ 
Road 

THE OLD ROAD Henry Mayo Drive Newhall Ranch Road 16,000 55 70.7 54 92 156 
RYE CANYON ROAD Avenue Scott Newhall Ranch Road 48,000 50 74.2 79 136 234 
WHITES CANYON ROAD South of Skyline Ranch 

Rd 
Skyline Ranch Road 19,000 55 71.5 59 100 169 

AGUA DULCE ROAD Soledad Canyon Road Davenport Road 14,000 55 70.2 51 86 147 
HENRY MAYO DRIVE The Old Road East of Commerce Ctr Dr 9,000 45 65.5 30 53 92 
HENRY MAYO DRIVE The Old Road East of Commerce Ctr Dr 9,000 40 64.0 25 44 79 
DICKASON DRIVE Newhall Ranch Road Decoro Drive 21,000 50 70.6 53 92 158 
NEWHALL RANCH ROAD Dickenson Drive Rye Canyon Road 49,000 50 74.2 79 137 236 
SOLEDAD CANYON ROAD Aqua Dolce Road East of Aqua Dolce Rd 17,000 55 71.0 56 95 161 
HENRY MAYO DRIVE East of Commerce Ctr Dr Commerce Center Drive 16,000 45 68.0 40 70 122 
AVE TIBBITTS Avenue Scott Newhall Ranch Road 34,000 35 68.1 40 72 131 
THE OLD ROAD Rye Canyon Road Henry Mayo Drive 48,000 50 74.2 79 136 234 
AVE SCOTT Avenue Tibbitts Rockefeller Avenue 25,000 35 66.7 34 62 112 
AVE TIBBITTS Avenue Scott Hopkins 32,000 35 67.8 39 70 127 
NEWHALL RANCH ROAD Bouquet Canyon Road E of Bouquet Canyon Rd 46,000 50 74.0 77 133 229 
NEWHALL RANCH ROAD   49,000 45 72.8 69 120 210 
SANTA CLARITA PARKWAY Newhall Ranch Road Bouquet Canyon Road 38,000 45 71.7 61 106 186 
AVE TIBBITTS Hopkins Magic Mountain Parkway 32,000 55 73.8 74 127 215 
BOUQUET CANYON ROAD Soledad Canyon / 

Valencia 
Newhall Ranch Road 77,000 45 74.8 85 150 262 

THE OLD ROAD Magic Mountain Parkway Rye Canyon Road 52,000 35 69.9 50 90 163 
HENRY MAYO DRIVE Commerce Center Drive Chiquito Canyon Road 9,000 40 64.0 25 44 79 
MAGIC MOUNTAIN PARKWAY The Old Road Magic Mountain Theme 

Park 
85,000 55 78.0 117 199 338 

LOST CANYON ROAD Sand Canyon Road East of Sand Canyon Rd 16,000 45 68.0 40 70 122 
MAGIC MOUNTAIN PARKWAY   60,000 50 75.1 87 151 260 
SAND CANYON ROAD South of Jakes Way Jakes Way 14,000 45 67.4 37 65 114 
MAGIC MOUNTAIN PARKWAY Bouquet Canyon Road Valencia Blvd 52,000 50 74.5 82 141 243 
HENRY MAYO DRIVE West of Chiquito Cyn Rd West of Chiquito Cyn Rd 9,000 45 65.5 30 53 92 
WHITES CANYON ROAD Via Princessa Soledad Canyon Road 48,000 50 74.2 79 136 234 
THE OLD ROAD North of Valencia Blvd Magic Mountain Parkway 30,000 55 73.5 72 123 209 
TOURNEY ROAD Valencia Boulevard Magic Mountain Parkway 14,000 35 64.2 25 46 83 
VALENCIA BOULEVARD Tourney Road Rockwell Canyon Road 59,000 45 73.6 75 131 230 
VALENCIA BOULEVARD Interstate 5 Tourney Road 68,000 45 74.2 80 141 246 
THE OLD ROAD Valencia Blvd North of Valencia Blvd 30,000 40 69.2 46 81 144 
VALENCIA BOULEVARD The Old Road Interstate 5 61,000 45 73.8 76 134 234 
HENRY MAYO DRIVE Wes of Chiquito Cyn Rd to West End 9,000 40 64.0 25 44 79 



City of Santa Clarita General Plan                                                                                                                                                Noise 

DRAFT – February 24, 2009                                                            N-40                                                    

Distance to CNEL 
Contour from CL(ft.) 

ROAD End 1 End 2 ADT SPEED CNEL 50’ 
from CL 

70’ 65’ 60’ 
VIA PRINCESSA North of Lost Canyon Sierra Highway 41,000 35 68.9 44 80 144 
VIA PRINCESSA Lost Canyon Road North of Lost Canyon 24,000 35 66.6 33 60 109 
MAGIC MOUNTAIN PARKWAY   46,000 45 72.5 67 116 204 
VIA PRINCESSA   52,000 35 69.9 50 90 163 
VIA PRINCESSA   52,000 40 71.6 60 107 190 
GOLDEN VALLEY ROAD Sierra Highway Via Princessa 51,000 60 75.8 92 157 267 
ROCKWELL CANYON ROAD McBean Parkway Valencia Blvd 23,000 50 71.0 55 96 165 
VIA PRINCESSA Railroad Avenue West of Railroad Canyon 27,000 40 68.7 43 77 137 
RAILROAD AVENUE Via Princessa South of Via Princessa 40,000 40 70.4 53 94 166 
16TH STREET Newhall Avenue Orchard Village Road 9,000 35 62.3 20 36 66 
STEVENSON RANCH 
PARKWAY 

The Old Road North of Pico Canyon 
Road 

33,000 50 72.5 66 114 196 

LYONS AVENUE EXTENSION Railroad Canyon Walnut 52,000 55 75.9 93 158 269 
THE OLD ROAD Pico Canyon Road Stevensons Ranch 

Parkway 
35,000 40 69.9 49 88 156 

SAND CANYON ROAD Placerita Canyon Road South of Jakes Way 14,000 45 67.4 37 65 114 
LYONS AVENUE Newhall Avenue Walnut 52,000 45 73.1 71 124 216 
NEWHALL AVENUE Lyons Avenue 16th Street 1,000 45 55.9 10 18 32 
PICO CANYON ROAD The Old Road Stevenson Ranch 

Parkway 
41,000 55 74.8 83 142 241 

STEVENSON RANCH 
PARKWAY 

Pico Canyon Road North of Pico Canyon 
Road 

13,000 50 68.5 42 73 126 

WILEY CANYON ROAD Lyons Avenue Tournament Canyon 
Road 

34,000 40 69.7 48 86 153 

LYONS AVENUE EXTENSION   30,000 55 73.5 72 123 209 
NEWHALL AVENUE Market Street Lyons Avenue 27,000 45 70.2 51 90 157 
SIERRA HIGHWAY Intersection Dockweiler Intersection Dockweiler 40,000 45 71.9 62 109 190 
SIERRA HIGHWAY Newhall Avenue Dockweiler Drive 23,000 45 69.5 47 83 145 
NEWHALL AVENUE Sierra Highway East of Sierra Highway 50,000 45 72.9 69 121 212 
CALGROVE BOULEVARD Wiley Canyon East End 19,000 55 71.5 59 100 169 
CALGROVE BOULEVARD The Old Road Wiley Canyon 18,000 55 71.3 57 97 165 
THE OLD ROAD Calgrove Boulevard North of Calgrove Blvd 13,000 45 67.1 36 63 110 
THE OLD ROAD North of Calgrove Blvd Pico Canyon Road 13,000 35 63.9 24 44 80 
THE OLD ROAD Sierra Highway Calgrove Boulevard 20,000 45 68.9 44 78 136 
SAN FERNANDO RD (LA) Sierra Highway S of Sierra Highway 20,000 45 68.9 44 78 136 
CHIQUITO CANYON ROAD Lower Mid Point North End 25,000 45 69.9 49 87 151 
CHIQUITO CANYON ROAD South End Lower Mid-Point 25,000 45 69.9 49 87 151 
HILLCREST PARKWAY The Old Road Sloan Canyon Road 17,000 45 68.2 41 72 126 
SAND CANYON ROAD S of Placerita Canyon Little Tujunga Canyon Rd 14,000 45 67.4 37 65 114 
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Distance to CNEL 
Contour from CL(ft.) 

ROAD End 1 End 2 ADT SPEED CNEL 50’ 
from CL 

70’ 65’ 60’ 
PLACERITA CANYON ROAD W of Sand Canyon Road W of Sand Canyon Road 4,000 40 60.4 17 30 53 
PLACERITA CANYON ROAD Mid-Section Mid-Section 4,000 55 64.7 29 49 83 
PLACERITA CANYON ROAD East of Sierra Highway East of Sierra Highway 4,000 55 64.7 29 49 83 
PLACERITA CANYON ROAD Sierra Highway East of Sierra Highway 4,000 55 64.7 29 49 83 
PLACERITA CANYON ROAD East of Sierra Highway Mid-Section 4,000 55 64.7 29 49 83 
PLACERITA CANYON ROAD East of Sierra Highway East of Sierra Highway 4,000 45 61.9 20 35 62 
SOLEDAD CANYON ROAD Shadow Pines Blvd Aqua Dolce Road 17,000 55 71.0 56 95 161 
SIERRA HIGHWAY Davenport Road North of Davenport Rd 2,000 45 58.9 14 25 44 
SIERRA HIGHWAY North of Davenport Rd Aqua Dolce Canyon 

Road 
2,000 45 58.9 14 25 44 

BOUQUET CANYON ROAD Vasquez Canyon Road Mid Section 19,000 50 70.1 51 87 151 
BOUQUET CANYON ROAD Mid Section North End 19,000 50 70.1 51 87 151 
VASQUEZ CANYON ROAD Sierra Highway North of Sierra Highway 10,000 45 65.9 32 55 97 
VASQUEZ CANYON ROAD North of Sierra Highway East of Bouquet Canyon 10,000 40 64.4 26 47 83 
SOLEDAD CANYON ROAD W of Shadow Pines Blvd W of Shadow Pines Blvd 10,000 50 67.3 37 65 111 
SOLEDAD CANYON ROAD W of Shadow Pines Blvd Shadow Pines Blvd 10,000 35 62.8 21 38 69 
SOLEDAD CANYON ROAD West of Sand Canyon Sand Canyon Road 22,000 40 67.8 39 69 123 
SOLEDAD CANYON ROAD East of Sand Cayon Sand Canyon Road 31,000 50 72.3 64 110 190 
SOLEDAD CANYON ROAD East of Sand Cayon East of Sand Cayon 31,000 50 72.3 64 110 190 
SAND CANYON ROAD Jakes Way South of Soledad Canyon 25,000 45 69.9 49 87 151 
SAND CANYON ROAD South of Soledad Canyon Soledad Canyon Road 25,000 50 71.3 58 100 172 
SOLEDAD CANYON ROAD West of Sand Canyon West of Sand Canyon 25,000 50 71.3 58 100 172 
SOLEDAD CANYON ROAD East of Sierra Highway Sierra Highway 34,000 50 72.7 67 115 199 
SOLEDAD CANYON ROAD East of Sierra Highway West of Sand Canyon 34,000 45 71.2 57 101 176 
SOLEDAD CANYON ROAD East of Sierra Highway East of Sierra Highway 34,000 45 71.2 57 101 176 
SOLEDAD CANYON ROAD East of Whites Canyon Whites Canyon Road 44,000 40 70.9 55 98 174 
SOLEDAD CANYON ROAD East of Whites Canyon East of Whites Canyon 44,000 45 72.4 65 114 199 
SOLEDAD CANYON ROAD West of Sierra Highway Sierra Highway 44,000 45 72.4 65 114 199 
SOLEDAD CANYON ROAD West of Sierra Highway East of Whites Canyon 43,000 45 72.3 64 113 197 
SOLEDAD CANYON ROAD West of Whites Canyon Whites Canyon 38,000 45 71.7 61 106 186 
WHITES CANYON ROAD Soledad Canyon Road N of Soledad Canyon 

Road 
41,000 40 70.5 53 95 168 

WHITES CANYON ROAD N of Soledad Canyon 
Road 

N of Soledad Canyon 
Road 

42,000 50 73.6 74 127 219 

WHITES CANYON ROAD N of Soledad Canyon 
Road 

N of Soledad Canyon 
Road 

42,000 40 70.7 54 96 170 

WHITES CANYON ROAD N of Soledad Canyon 
Road 

N of Soledad Canyon 
Road 

42,000 30 67.3 36 66 123 

WHITES CANYON ROAD N of Soledad Canyon N of Soledad Canyon 42,000 55 74.9 84 144 244 
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Distance to CNEL 
Contour from CL(ft.) 

ROAD End 1 End 2 ADT SPEED CNEL 50’ 
from CL 

70’ 65’ 60’ 
Road Road 

WHITES CANYON ROAD N of Soledad Canyon 
Road 

N of Soledad Canyon 
Road 

42,000 35 69.0 44 81 146 

WHITES CANYON ROAD N of Soledad Canyon 
Road 

South of Plum Canyon 42,000 45 72.2 64 111 195 

WHITES CANYON ROAD South of Plum Canyon Plum Canyon Road 42,000 35 69.0 44 81 146 
PLUM CANYON ROAD West of Golden Valley East of Bouquet Canyon 13,000 40 65.6 30 53 95 
PLUM CANYON ROAD Bouquet Canyon Road East of Bouquet Canyon 23,000 40 68.0 40 71 126 
BOUQUET CANYON ROAD David Way Susan 23,000 45 69.5 47 83 145 
BOUQUET CANYON ROAD Plum Canyon Susan 23,000 45 69.5 47 83 145 
COPPER HILL DRIVE High Ridge Benz Road 17,000 60 71.0 56 95 161 
HASKELL CANYON ROAD Jeffers Lane Copper Hill Drive 13,000 45 67.1 36 63 110 
HASKELL CANYON ROAD Bouquet Canyon Road Ridgegrove Drive 13,000 35 63.9 24 44 80 
HASKELL CANYON ROAD Jeffers Lane Ridgegrove Drive 13,000 45 67.1 36 63 110 
BOUQUET CANYON ROAD Urbandale Avenue Plum Canyon 23,000 45 69.5 47 83 145 
BOUQUET CANYON ROAD Haskell Canyon Road Urbandale Avenue 32,000 45 71.0 56 98 171 
BOUQUET CANYON ROAD Alamogordo Road Centurion Way 54,000 45 73.2 72 126 220 
BOUQUET CANYON ROAD Centurion Way Haskell Canyon Road 49,000 45 72.8 69 120 210 
BOUQUET CANYON ROAD Seco Canyon Road Santa Clarita Parkway 54,000 50 74.7 83 143 247 
BOUQUET CANYON ROAD Santa Clarita Parkway Urbandale Avenue 31,000 40 69.3 46 82 146 
SECO CANYON ROAD Bouquet Canyon Road N of Bouquet Canyon Rd 34,000 40 69.7 48 86 153 
SECO CANYON ROAD N of Bouquet Canyon Rd Decoro Drive 34,000 35 68.1 40 72 131 
SECO CANYON ROAD Decoro Drive North of Decoro Drive 34,000 35 68.1 40 72 131 
SECO CANYON ROAD North of Decoro Drive S of Copper Hill Drive 19,000 35 65.5 29 53 97 
SECO CANYON ROAD S of Copper Hill Drive Copper Hill Drive 19,000 35 65.5 29 53 97 
COPPER HILL DRIVE San Francisquito Canyon Seco Canyon Road 41,000 35 68.9 44 80 144 
COPPER HILL DRIVE McBean Parkway San Francisquito Canyon 41,000 50 73.5 73 126 217 
MCBEAN PARKWAY Sunset Hills Drive Copper Hill Drive 27,000 40 68.7 43 77 137 
MCBEAN PARKWAY South of Sunset Hills Sunset Hills Drive 27,000 40 68.7 43 77 137 
MCBEAN PARKWAY Decoro Drive North of Decoro Drive 35,000 40 69.9 49 88 156 
MCBEAN PARKWAY South of Sunset Hills North of Decoro Drive 35,000 40 69.9 49 88 156 
MCBEAN PARKWAY North of Decoro Drive North of Decoro Drive 35,000 40 69.9 49 88 156 
DECORO DRIVE McBean Parkway Grandview 19,000 45 68.7 43 76 133 
DECORO DRIVE Grandview Hillsburough 14,000 45 67.4 37 65 114 
DECORO DRIVE Hillsburough Bidwell Lane 17,000 45 68.2 41 72 126 
DECORO DRIVE Bidwell Lane Delgado Drive 11,000 55 69.1 46 77 132 
DECORO DRIVE Delgado Drive Seco Canyon Road 11,000 60 69.1 46 77 132 
MCBEAN PARKWAY Newhall Ranch Road Fairveiw Drive 48,000 40 71.2 58 102 182 
MCBEAN PARKWAY Fairveiw Drive Decoro Drive 48,000 40 71.2 58 102 182 
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Distance to CNEL 
Contour from CL(ft.) 

ROAD End 1 End 2 ADT SPEED CNEL 50’ 
from CL 

70’ 65’ 60’ 
COPPER HILL DRIVE Alta Vista Way Smyth Drive 55,000 55 76.1 96 162 276 
COPPER HILL DRIVE Newhall Ranch Road Smyth Drive 54,000 60 76.0 95 161 274 
AVE SCOTT Avenue Tibbitts Stanford Avenue 37,000 45 71.6 60 105 183 
AVE SCOTT Stanford Avenue Rye Canyon 10,000 40 64.4 26 47 83 
NEWHALL RANCH ROAD Rye Canyon Road Interstate 5 ramp 72,000 45 74.5 83 145 253 
BOUQUET CANYON ROAD Newhall Ranch Road Espuella Avenue 54,000 55 76.0 95 161 274 
BOUQUET CANYON ROAD Espuella Avenue Seco Canyon Road 54,000 45 73.2 72 126 220 
NEWHALL RANCH ROAD Bouquet Canyon Road Hillsburough 68,000 45 74.2 80 141 246 
NEWHALL RANCH ROAD Hillsburough West of Hillsburough 68,000 45 74.2 80 141 246 
NEWHALL RANCH ROAD E of Bouquet Canyon Rd E of Bouquet Canyon Rd 47,000 45 72.6 67 118 206 
NEWHALL RANCH ROAD E of Bouquet Canyon Rd E of Bouquet Canyon Rd 47,000 50 74.1 78 134 231 
NEWHALL RANCH ROAD W of Hillsburough East of McBean Pkwy 68,000 50 75.7 93 160 276 
NEWHALL RANCH ROAD East of McBean Pkwy McBean Parkway 68,000 50 75.7 93 160 276 
MCBEAN PARKWAY Avenue Scott Newhall Ranch Road 58,000 45 73.6 74 130 228 
AVE SCOTT Rockefeller Avenue McBean Parkway 27,000 35 67.1 35 64 116 
NEWHALL RANCH ROAD Interstate 5 ramp Interstate 5 ramp 66,000 50 75.5 91 158 272 
NEWHALL RANCH ROAD E of Interstate 5 ramp E of Interstate 5 ramp 66,000 45 74.1 79 139 243 
COMMERCE CENTER DRIVE   35,666 55 74.2 78 133 226 
COMMERCE CENTER DRIVE Henry Mayo Drive Hasley Canyon Road 43,000 55 75.0 85 145 247 
THE OLD ROAD South of Hasley Canyon Hasley Canyon Road 16,000 40 66.5 33 59 105 
RIDGE ROUTE ROAD N of Lake Hughes Road Templin Parkway 35,000 50 72.8 68 117 201 
THE OLD ROAD Sloan Canyon Road N of Sloan Canyon Road 20,000 40 67.4 37 66 118 
THE OLD ROAD Hasley Canyon Road S of Hillcrest Parkway 23,000 40 68.0 40 71 126 
THE OLD ROAD S of Hillcrest Parkway Hillcrest Parkway 23,000 50 71.0 55 96 165 
LONG CANYON ROAD   32,000 45 71.0 56 98 171 
STEVENSON RANCH 
PARKWAY 

The Old Road East of the Old Road 11,000 50 67.8 39 68 116 

MCBEAN PARKWAY Rockwell Canyon Road Interstate 5 ramp 53,000 45 73.2 71 125 218 
MCBEAN PARKWAY Interstate 5 ramp Interstate 5 ramp 53,000 45 73.2 71 125 218 
PICO CANYON ROAD The Old Road Interstate 5 ramp 44,000 55 75.1 86 147 249 
LYONS AVENUE Interstate 5 ramp Interstate 5 44,000 50 73.8 75 130 224 
PICO CANYON ROAD Interstate 5 ramp West of Wiley Canyon 44,000 40 70.9 55 98 174 
LYONS AVENUE Wiley Canyon Road Interstate 5 ramp 44,000 50 73.8 75 130 224 
LYONS AVENUE Interstate 5 ramp Interstate 5 52,000 50 74.5 82 141 243 
RYE CANYON ROAD The Old Road NE of The Old Road 58,000 50 75.0 86 148 256 
RYE CANYON ROAD South of Avenue Scott Avenue Scott 49,000 45 72.8 69 120 210 
RYE CANYON ROAD NE of The Old Road South of Avenue Scott 58,000 45 73.6 74 130 228 
MAGIC MOUNTAIN PARKWAY The Old Road Interstate 5 82,000 50 76.5 101 175 301 
MAGIC MOUNTAIN PARKWAY Interstate 5 Tourney Road 58,000 50 75.0 86 148 256 
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Distance to CNEL 
Contour from CL(ft.) 

ROAD End 1 End 2 ADT SPEED CNEL 50’ 
from CL 

70’ 65’ 60’ 
MAGIC MOUNTAIN PARKWAY Interstate 5 Interstate 5 83,000 45 75.1 89 155 272 
MAGIC MOUNTAIN PARKWAY Int of Mag Mt. & Tibbitts Int of Mag Mt. & Tibbitts 57,000 45 73.5 74 129 226 
MAGIC MOUNTAIN PARKWAY Tourney Road West of McBean Parkway 60,000 45 73.7 76 132 232 
MAGIC MOUNTAIN PARKWAY McBean Parkway West of McBean Parkway 60,000 45 73.7 76 132 232 
MAGIC MOUNTAIN PARKWAY West of McBean Parkway West of McBean Parkway 59,000 50 75.0 87 149 258 
MCBEAN PARKWAY Magic Mountain Parkway Creekside 72,000 45 74.5 83 145 253 
MCBEAN PARKWAY Creekside Avenue Scott 77,000 45 74.8 85 150 262 
MAGIC MOUNTAIN PARKWAY McBean Parkway East of McBean Parkway 54,000 45 73.2 72 126 220 
MAGIC MOUNTAIN PARKWAY East of McBean Parkway East of McBean Parkway 54,000 40 71.7 61 109 193 
MAGIC MOUNTAIN PARKWAY Valencia Blvd West of Valencia Blvd 51,000 40 71.5 59 106 188 
MAGIC MOUNTAIN PARKWAY West of Valencia Blvd West of Valencia Blvd 51,000 40 71.5 59 106 188 
MCBEAN PARKWAY South of Magic Mountain Magic Mountain Parkway 63,000 40 72.4 66 117 209 
MCBEAN PARKWAY Valencia Blvd North of Valencia Blvd 63,000 45 73.9 77 136 237 
MCBEAN PARKWAY North of Valencia Blvd South of Magic Mountain 63,000 45 73.9 77 136 237 
VALENCIA BOULEVARD McBean Parkway East of McBean Parkway 53,000 45 73.2 71 125 218 
VALENCIA BOULEVARD East of McBean Parkway SW of Magic Mountain 

Pkwy 
53,000 45 73.2 71 125 218 

VALENCIA BOULEVARD SW of Magic Mountain 
Pkwy 

East of McBean Parkway 53,000 45 73.2 71 125 218 

VALENCIA BOULEVARD McBean Parkway West of McBean Parkway 61,000 50 75.2 88 152 262 
VALENCIA BOULEVARD West of McBean Parkway Rockwell Canyon Road 61,000 40 72.3 65 116 205 
MCBEAN PARKWAY Del Monte Drive Valencia Blvd 54,000 45 73.2 72 126 220 
MCBEAN PARKWAY Arroyo Park Drive Del Monte Drive 54,000 45 73.2 72 126 220 
MCBEAN PARKWAY South of Arroya Park Dr Arroyo Park Drive 54,000 45 73.2 72 126 220 
MCBEAN PARKWAY Orchard Village Road North of Orchard Village 43,000 45 72.3 64 113 197 
MCBEAN PARKWAY North of Orchard Village South of Arroya Park Dr 43,000 45 72.3 64 113 197 
MCBEAN PARKWAY Rockwell Canyon Road Singing Hills Drive 44,000 45 72.4 65 114 199 
MCBEAN PARKWAY East of Singing Hills Dr Orchard Village Road 44,000 45 72.4 65 114 199 
MCBEAN PARKWAY Singing Hills Drive East of Singing Hills Dr 44,000 45 72.4 65 114 199 
TOURNAMENT ROAD Wiley Canyon Road Mid-Section 7,000 40 62.9 22 39 70 
TOURNAMENT ROAD Mid-Section South of McBean 

Parkway 
7,000 55 67.2 37 63 107 

WILEY CANYON ROAD Lyons Avenue South of Lyons Avenue 20,000 35 65.8 30 55 100 
WILEY CANYON ROAD Calgrove Boulevard North of Calgrove Blvd 20,000 35 65.8 30 55 100 
WILEY CANYON ROAD North of Calgrove Blvd South of Lyons Avenue 19,000 40 67.2 36 64 115 
VALLEY STREET Lyons Avenue South of Lyons Avenue 11,000 45 66.3 33 58 102 
LYONS AVENUE Apple Street Orchard Village Road 42,000 50 73.6 74 127 219 
LYONS AVENUE Apple Street Rotella 42,000 50 73.6 74 127 219 
LYONS AVENUE Wiley Canyon Everette Drive 44,000 50 73.8 75 130 224 
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Distance to CNEL 
Contour from CL(ft.) 

ROAD End 1 End 2 ADT SPEED CNEL 50’ 
from CL 

70’ 65’ 60’ 
LYONS AVENUE Newhall Avenue Arcadia Street 52,000 50 74.5 82 141 243 
LYONS AVENUE Arcadia Street Valley Street 52,000 55 75.9 93 158 269 
RAILROAD AVENUE Lyons Avenue North of Lyons Avenue 36,000 40 70.0 50 89 158 
RAILROAD AVENUE North of Lyons Avenue South of Via Princessa 36,000 45 71.5 59 103 181 
RAILROAD AVENUE South of Via Princessa South of Via Princessa 36,000 45 71.5 59 103 181 
WILEY CANYON ROAD East of Tournament Orchard Village Road 32,000 45 71.0 56 98 171 
WILEY CANYON ROAD Tournament East of Tournament 32,000 40 69.5 47 84 149 
ORCHARD VILLAGE ROAD Wiley Canyon Road Mill Valley 54,000 45 73.2 72 126 220 
ORCHARD VILLAGE ROAD Mill Valley McBean Parkway 54,000 50 74.7 83 143 247 
ORCHARD VILLAGE ROAD Lyons Avenue Dalbey Drive 34,000 50 72.7 67 115 199 
ORCHARD VILLAGE ROAD Dalbey Drive 16th Street 34,000 35 68.1 40 72 131 
RAILROAD AVENUE Via Princessa North of Via Princessa 40,000 45 71.9 62 109 190 
RAILROAD AVENUE North of Via Princessa South of Magic Mountain 40,000 50 73.4 72 124 214 
RAILROAD AVENUE South of Magic Mountain Magic Mountain Parkway 54,000 50 74.7 83 143 247 
MAGIC MOUNTAIN PARKWAY   45,000 40 71.0 56 99 176 
VALENCIA BOULEVARD Magic Mountain Parkway N of Magic Mountain 

Pkwy 
60,000 45 73.7 76 132 232 

VALENCIA BOULEVARD N of Magic Mountain Pkwy W of Bouquet Canyon 60,000 35 70.5 53 97 176 
VALENCIA BOULEVARD West of Bouquet Canyon Bouquet Canyon Road 50,000 50 74.3 80 138 238 
VALENCIA BOULEVARD West of Bouquet Canyon West of Bouquet Canyon 50,000 50 74.3 80 138 238 
BOUQUET CANYON ROAD Magic Mountain Parkway Cenema Drive 54,000 45 73.2 72 126 220 
BOUQUET CANYON ROAD Cenema Drive Valencia Blvd 54,000 45 73.2 72 126 220 
VIA PRINCESSA Railroad Avenue East of Railroad Canyon 27,000 35 67.1 35 64 116 
VIA PRINCESSA East of Railroad Canyon East of Railroad Canyon 27,000 35 67.1 35 64 116 
VIA PRINCESSA East of Railroad Canyon East of Railroad Canyon 27,000 55 73.0 69 117 199 
VIA PRINCESSA   55,000 55 76.1 96 162 276 
VIA PRINCESSA   55,000 50 74.7 84 145 249 
VIA PRINCESSA   55,000 40 71.8 62 110 195 
VIA PRINCESSA   55,000 50 74.7 84 145 249 
SANTA CLARITA PARKWAY Via Princessa South of Via Princessa 38,000 45 71.7 61 106 186 
SANTA CLARITA PARKWAY South of Via Princessa South of Via Princessa 38,000 45 71.7 61 106 186 
SANTA CLARITA PARKWAY Sierra Highway West of Sierra Highway 39,000 45 71.8 61 107 188 
SANTA CLARITA PARKWAY Soledad Canyon Road South of Soledad Canyon 30,000 45 70.7 54 95 166 
SANTA CLARITA PARKWAY Via Princessa North of Via Princessa 34,000 45 71.2 57 101 176 
DOCKWEILER DRIVE Mid-Section Mid-Section 18,000 25 61.9 17 33 64 
NEWHALL AVENUE Sierra Highway Valle Del Oro 40,000 45 71.9 62 109 190 
NEWHALL AVENUE NW of Valle Del Oro NW of Valle Del Oro 33,000 50 72.5 66 114 196 
SIERRA HIGHWAY The Old Road North of The Old Road 30,000 45 70.7 54 95 166 
SIERRA HIGHWAY North of The Old Road Newhall Avenue 33,000 45 71.1 57 99 173 
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Distance to CNEL 
Contour from CL(ft.) 

ROAD End 1 End 2 ADT SPEED CNEL 50’ 
from CL 

70’ 65’ 60’ 
SIERRA HIGHWAY Dockweiler Drive North of Dockweiler 39,000 45 71.8 61 107 188 
SIERRA HIGHWAY North of Dockweiler Placerita Canyon Road 39,000 50 73.3 71 123 212 
GOLDEN VALLEY ROAD Sierra Highway SR-14 36,000 50 72.9 69 118 204 
GOLDEN VALLEY ROAD SR-14 East of SR-14 15,000 55 70.5 53 89 152 
GOLDEN VALLEY ROAD   37,000 40 70.1 51 90 160 
GOLDEN VALLEY ROAD East of SR-14 East End 15,000 50 69.1 45 78 135 
SIERRA HIGHWAY Golden Valley Road North of Golden Valley 

Rd 
30,000 50 72.1 63 109 187 

SIERRA HIGHWAY North of Golden Valley Rd North of Golden Valley 
Rd 

30,000 50 72.1 63 109 187 

SIERRA HIGHWAY North of Golden Valley Rd South of Via Princessa 30,000 45 70.7 54 95 166 
SIERRA HIGHWAY South of Via Princessa Via Princessa 30,000 45 70.7 54 95 166 
SIERRA HIGHWAY Via Princessa North of Via Princessa 34,000 45 71.2 57 101 176 
SIERRA HIGHWAY North of Via Princessa Jakes Way 34,000 45 71.2 57 101 176 
JAKES WAY/CANYON PARK BL Sierra Highway Lost Canyon 12,000 25 60.1 14 27 51 
VIA PRINCESSA Whites Canyon West of Whites Canyon 27,000 40 68.7 43 77 137 
VIA PRINCESSA West of Whites Canyon West of Whites Canyon 27,000 40 68.7 43 77 137 
VIA PRINCESSA West of Whites Canyon West of Whites Canyon 27,000 60 73.0 69 117 199 
VIA PRINCESSA SE of Whites Canyon NW of Sierra Highway 52,000 50 74.5 82 141 243 
SOLEDAD CANYON ROAD West of Whites Canyon West of Whites Canyon 38,000 45 71.7 61 106 186 
SOLEDAD CANYON ROAD West of Whites Canyon East of Golden Valley Rd 38,000 45 71.7 61 106 186 
SOLEDAD CANYON ROAD East of Golden Valley Rd East of Golden Valley Rd 50,000 45 72.9 69 121 212 
SOLEDAD CANYON ROAD Golden Valley Road East of Golden Valley Rd 50,000 40 71.4 59 105 186 
SOLEDAD CANYON ROAD West of Golden Valley E of Santa Clarita Pkwy 38,000 45 71.7 61 106 186 
SOLEDAD CANYON ROAD Golden Valley Road West of Golden Valley 38,000 45 71.7 61 106 186 
SOLEDAD CANYON ROAD West of Golden Valley West of Golden Valley 38,000 45 71.7 61 106 186 
SOLEDAD CANYON ROAD E of Santa Clarita Pkwy W of Santa Clarita Pkwy 50,000 50 74.3 80 138 238 
SOLEDAD CANYON ROAD W of Santa Clarita Pkwy Bouquet Canyon Road 45,000 50 73.9 76 131 227 
SANTA CLARITA PARKWAY Soledad Canyon Road Newhall Ranch Road 30,000 45 70.7 54 95 166 
GOLDEN VALLEY ROAD Soledad Canyon Road Nth of Soledad Cyn Road 44,000 50 73.8 75 130 224 
NEWHALL AVENUE Railroad Avenue Market Street 27,000 50 71.7 60 103 178 
NEWHALL AVENUE SE of Railroad Avenue Railroad Avenue 27,000 50 71.7 60 103 178 
SHADOW PINES BOULEVARD  South of Davenport Road 12,000 45 66.7 35 61 106 
LYONS AVENUE Rotella Peachland Avenue 43,000 55 75.0 85 145 247 
LYONS AVENUE Peachland Avenue Everette Drive 42,000 55 74.9 84 144 244 
ORCHARD VILLAGE ROAD 16th Street North of 16th Street 44,000 35 69.2 45 82 150 
ORCHARD VILLAGE ROAD North of 16th Street Wiley Canyon Road 44,000 50 73.8 75 130 224 
TOURNAMENT ROAD South of McBean Parkway McBean Parkway 7,000 55 67.2 37 63 107 
NEWHALL AVENUE Valle Del Oro NW of Valle Del Oro 33,000 55 73.9 76 128 218 
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Distance to CNEL 
Contour from CL(ft.) 

ROAD End 1 End 2 ADT SPEED CNEL 50’ 
from CL 

70’ 65’ 60’ 
NEWHALL AVENUE NW of Valle Del Oro SE of Railroad Avenue 33,000 50 72.5 66 114 196 
SOLEDAD CANYON ROAD East of Sand Canyon East of Sand Canyon 32,000 50 72.4 65 112 193 
SOLEDAD CANYON ROAD East of Sand Canyon East of Sand Canyon 32,000 50 72.4 65 112 193 
SIERRA HIGHWAY Placerita Canyon Road Golden Valley Road 25,000 45 69.9 49 87 151 
SIERRA HIGHWAY Golden Valley Road N of Golden Valley Rd 30,000 45 70.7 54 95 166 
DOCKWEILER DRIVE Sierra Highway Mid-Section 24,000 35 66.6 33 60 109 
HASLEY CANYON ROAD Commerce Center Drive Del Valle Road 14,000 50 68.8 44 76 130 
WILEY CANYON ROAD Orchard Village Road E of Orchard Village Rd 41,000 40 70.5 53 95 168 
THE OLD ROAD Hillcrest Parkway South of Parker Road 13,000 50 68.5 42 73 126 
THE OLD ROAD South of Parker Road Parker Road 13,000 45 67.1 36 63 110 
LAKE HUGHES ROAD The Old Road Castaic Road 37,000 35 68.4 42 75 137 
THE OLD ROAD Stevensons Ranch 

Parkway 
Valencia Boulevard 41,000 45 72.0 63 110 193 

NEWHALL RANCH ROAD McBean Parkway Avenue Tibbitts 71,000 45 74.4 82 144 252 
GOLDEN VALLEY ROAD Plum Canyon Road South of Plum Cyn Rd 44,000 55 75.1 86 147 249 
GOLDEN VALLEY ROAD   39,000 50 73.3 71 123 212 
SIERRA HIGHWAY South of Sand Canyon South of Sand Canyon 17,000 45 68.2 41 72 126 
SIERRA HIGHWAY North of Skyline Ranch Rd South of Sand Canyon 17,000 40 66.7 34 61 108 
SIERRA HIGHWAY North of Skyline Ranch Rd North of Skyline Ranch 

Rd 
38,000 40 70.2 51 91 162 

SIERRA HIGHWAY South of Skyline Ranch 
Rd 

North of Skyline Ranch 
Rd 

38,000 40 70.2 51 91 162 

SIERRA HIGHWAY Soledad Canyon Road South of Skyline Ranch 
Rd 

52,000 40 71.6 60 107 190 

SAND CANYON ROAD Soledad Canyon Road N of Soledad Canyon 
Road 

14,000 50 68.8 44 76 130 

SAND CANYON ROAD   8,000 45 65.0 28 50 87 
SHADOW PINES BOULEVARD North of Soledad Canyon South of Davenport Road 9,000 40 64.0 25 44 79 
LOST CANYON ROAD   15,000 45 67.7 39 68 118 
LOST CANYON ROAD   16,000 45 68.0 40 70 122 
LOST CANYON ROAD Jakes Way North-East of Jakes Way 16,000 55 70.7 54 92 156 
VIA PRINCESSA Sierra Highway NW of Sierra Highway 52,000 40 71.6 60 107 190 
VIA PRINCESSA West of Whites Canyon West of Whites Canyon 27,000 40 68.7 43 77 137 
SIERRA HIGHWAY Jakes Way Soledad Canyon Road 36,000 45 71.5 59 103 181 
HASLEY CANYON RD The Old Road North of The Old Road 6,000 40 62.2 20 36 64 
PARKER ROAD The Old Road Sloan Canyon Drive 1,000 50 57.3 13 22 37 
PARKER ROAD The Old Road Interstate 5 10,000 50 67.3 37 65 111 
PARKER ROAD Interstate 5 Castaic Road 10,000 45 65.9 32 55 97 
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Contour from CL(ft.) 

ROAD End 1 End 2 ADT SPEED CNEL 50’ 
from CL 

70’ 65’ 60’ 
LAKE HUGHES ROAD Ridge Route Road North-East of Ridge 

Route 
7,000 35 61.2 18 32 58 

LAKE HUGHES ROAD North-East of Ridge Route Mid-Section 7,000 50 65.8 32 55 94 
LAKE HUGHES ROAD North-East of Ridge Route North-East of Ridge 

Route 
7,000 50 65.8 32 55 94 

SHADOW PINES BOULEVARD North of Soledad Canyon North of Soledad Canyon 9,000 40 64.0 25 44 79 
SHADOW PINES BOULEVARD Soledad Canyon Road North of Soledad Canyon 9,000 40 64.0 25 44 79 
VIA PRINCESSA Lost Canyon Road South of Lost Canyon 3,000 35 57.5 11 21 37 
LOST CANYON ROAD Via Princessa Jakes Way 21,000 50 70.6 53 92 158 
VASQUEZ CANYON ROAD East of Bouquet Canyon East of Bouquet Canyon 6,000 35 60.5 16 29 53 
VASQUEZ CANYON ROAD East of Bouquet Canyon Bouquet Canyon Road 6,000 35 60.5 16 29 53 
GOLDEN VALLEY ROAD Via Princessa Soledad Canyon Road 32,000 60 73.8 74 127 215 
COPPER HILL DRIVE Benz Road David Way 17,000 45 68.2 41 72 126 
DRY GULCH RD   4,000 45 61.9 20 35 62 
TEMPLIN PK At Interstate 5 At Interstate 5 8,000 50 66.4 34 58 100 
TEMPLIN PK Templin Highway North of Templin 

Highway 
6,000 40 62.2 20 36 64 

HENRY MAYO DRIVE East of Commerce Ctr Dr Commerce Center Drive 9,000 40 64.0 25 44 79 
SLOAN CANYON RD Hasley Canyon Road Hillcrest Parkway 3,000 40 59.2 14 26 46 
SLOAN CANYON RD Parker Road The Old Road 2,000 40 57.4 12 21 37 
SLOAN CANYON RD Parker Road West of Parker Road 2,000 40 57.4 12 21 37 
POTRERO CANYON RD   9,000 40 64.0 25 44 79 
VALENCIA BLVD Magic Mountain Parkway West of Magic Mountain 30,000 45 70.7 54 95 166 
VALENCIA BLVD Magic Mountain Parkway South of Magic Mountain 51,000 55 75.8 92 157 267 
VALENCIA BLVD Pico Canyon Road East of Pico Cyn Road 33,000 50 72.5 66 114 196 
VALENCIA BLVD The Old Road West of The Old Road 61,000 45 73.8 76 134 234 
PICO CANYON ROAD   44,000 45 72.4 65 114 199 
PICO CANYON ROAD Stevenson Ranch 

Parkway 
W of Stevenson Ranch 29,000 55 73.3 71 121 206 

SKYLINE RANCH RD Whites Canyon Sierra Highway 16,500 45 68.1 40 71 124 
LOST CANYON ROAD Sand Canyon Road West of Sand Canyon Rd 12,000 40 65.2 29 51 91 
COPPER HILL DRIVE   45,500 55 75.3 88 149 253 
NEWHALL RANCH ROAD Interstate 5 ramp The Old Road 66,000 55 76.9 104 177 300 
JAKES WAY Jakes Way Lost Canyon 12,000 40 65.2 29 51 91 
NEWHALL RANCH ROAD Santa Clarita Pkwy E of Santa Clarita Pkwy 47,000 45 72.6 67 118 206 
LITTLE TUJUNGA CANYON RO Sand Canyon Road South 20,000 40 67.4 37 66 118 
RAILROAD AVENUE Newhall Avenue Lyons Avenue 26,000 50 71.5 59 101 175 
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Proposed Traffic Noise Contours for Freeways 
 

Distance to CNEL Contour 
from CL(ft.) 

FREEWAY SEGMENT ADT FREEWAY CNEL @50’ 

70’ 65’ 60’ 
I-5 n/o Lake Hughes 193,000 I-5 88.0 394 698 1237 
I-5 s/o Lake Hughes 205,000 I-5 88.3 406 719 1275 
I-5 s/o Parker 239,000 I-5 89.0 438 776 1375 
I-5 s/o Hasley Cyn 245,000 I-5 89.1 444 786 1393 
I-5 s/o SR-126 219,000 I-5 88.6 420 743 1317 
I-5 s/o Rye Cyn 239,000 I-5 89.0 438 776 1375 
I-5 s/o Magic Mtn 249,000 I-5 89.2 447 792 1404 
I-5 s/o Valencia 259,000 I-5 89.3 456 808 1431 
I-5 s/o McBean 264,000 I-5 89.4 460 816 1445 
I-5 s/o Lyons 271,000 I-5 89.5 466 826 1464 
I-5 s/o Calgrove 267,000 I-5 89.5 463 820 1453 
SR-14 n/o Aqua Dulce  154,000 SR-14 85.5 259 441 749 
SR-14 s/o Aqua Dulce  158,000 SR-14 85.6 262 446 757 
SR-14 s/o Soledad Cyn 177,000 SR-14 86.1 277 470 798 
SR-14 s/o Sand Cyn 185,000 SR-14 86.3 282 479 814 
SR-14 s/o Via Princessa 193,000 SR-14 86.5 288 489 830 
SR-14 s/o Sierra Hwy 217,000 SR-14 87.0 304 516 877 
SR-14 s/o Golden Valley 202,000 SR-14 86.7 294 499 848 
SR-14 s/o Placerita Cyn 216,000 SR-14 87.0 303 515 875 
SR-14 n/o I-5 231,000 SR-14 87.3 313 531 902 
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1.0 INTRODUCTION 

 

The Noise Element of a General Plan is a comprehensive program for including noise 

management in the planning process.  It is a tool for local planners to use in achieving and 

maintaining land uses that are compatible with environmental noise levels.  The Noise Element 

identifies noise sensitive land uses and noise sources, and defines areas of noise impact for the 

purpose of developing programs to ensure that residents in the One Valley One Vision 

(OVOV) area will be protected from excessive noise intrusion.   

 

The OVOV planning area includes all of the City of Santa Clarita and portions of the County 

of Los Angeles.  The current Noise Element of the General Plan for the City of Santa Clarita 

was last updated in May 2000.  It identifies roadways as the most significant source of noise in 

the City.  While traffic noise is still the major noise source in the City, other sources have 

become a concern.  Additionally, the method for controlling noise and incorporating noise 

concerns into planning decisions has become more sophisticated over the years since the first 

Element was adopted.  Thus, the decision was made by the City and the County to update the 

planning for the OVOV area to more effectively protect and plan for the residents of the area. 

 

This document constitutes the Technical Appendix of the Noise Element and provides the 

technical background for the Noise Element.  Topics covered in the Technical Appendix 

include background information on noise, health effects related to noise pollution, 

methodologies used to monitor and model noise levels throughout the study area, the results of 

the noise monitoring program, and the noise contours for the area.  Additionally, the noise 

impacts of the OVOV plan are discussed, specific noise issues for the OVOV are addressed, 

and policy recommendations are made. 

 

The Noise Element, including the Technical Appendix, follows the revised State guidelines 

(“General Plan Guidelines,” Governors Office of Planning and Research, October 2003) and 

State Government Code Section 65302(f).  The Element quantifies the community noise 

environment in terms of noise exposure contours for both near and long-term levels of growth 
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and traffic activity.  The information will become a guideline for the development of land use 

policies to achieve compatible land uses and provide baseline levels and noise source 

identification for local noise ordinance enforcement.  

2.0 BACKGROUND INFORMATION ON NOISE 

 

This section presents background information on the characteristics of noise and summarizes 

the methodologies used to study the noise environment.  This section will give the reader an 

understanding of the metrics and methodologies used to assess noise impacts.  The section is 

divided as follows:  

 

 • Properties of sound that are important for technically describing sound  

 • Acoustic factors influencing human subjective response to sound. 

 • Potential disturbances to humans and health effects due to sound. 

 • Sound rating scales used in this study 

 • Summary of noise assessment criteria 

 

2.1 Characteristics of Sound 

  

Sound Level and Frequency.  Sound can be technically described in terms of the sound 

pressure (amplitude) and frequency (similar to pitch).  Sound pressure is a direct measure of 

the magnitude of a sound without consideration for other factors that may influence its 

perception. 

 

The range of sound pressures that occur in the environment is so large that it is convenient to 

express these pressures as sound pressure levels on a logarithmic scale which compresses the 

wide range of sound pressures to a more usable range of numbers.  The standard unit of 

measurement of sound is the decibel (dB), which describes the pressure of a sound relative to a 

reference pressure.   

 

The frequency (pitch) of a sound is expressed as Hertz (Hz) or cycles per second.  The normal 

audible frequency for young adults is 20 Hz to 20,000 Hz.  Community noise, including 

aircraft and motor vehicles, typically ranges between 50 Hz and 5,000 Hz.  The human ear is 
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not equally sensitive to all frequencies, with some frequencies judged to be louder for a given 

signal than others.  As a result of this, various methods of frequency weighting have been 

developed.  The most common weighting is the A-weighted noise curve (dBA).  The A-

weighted decibel scale (dBA) performs this compensation by discriminating against 

frequencies in a manner approximating the sensitivity of the human ear.  In the A-weighted 

decibel, everyday sounds normally range from 30 dBA (very quiet) to 100 dBA (very loud).  

Most community noise analyses are based upon the A-weighted decibel scale.  Examples of 

various sound environments, expressed in dBA, are presented in Exhibit 1. 

 

Propagation of Noise.  Outdoor sound levels decrease as the distance from the source 

increases, and as a result of wave divergence, atmospheric absorption and ground attenuation.  

Sound radiating from a source in a homogeneous and undisturbed manner travels in spherical 

waves.  As the sound wave travels away from the source, the sound energy is dispersed over a 

greater area decreasing the sound power of the wave.  Spherical spreading of the sound wave 

reduces the noise level at a rate of 6 dB per doubling of the distance. 

 

Atmospheric absorption also influences the levels received by the observer.  The greater the 

distance traveled, the greater the influence of the atmosphere and the resultant fluctuations.  

Atmospheric absorption becomes important at distances of greater than 1,000 feet.  The degree 

of absorption varies depending on the frequency of the sound as well as the humidity and 

temperature of the air.  For example, atmospheric absorption is lowest (i.e., sound carries 

farther) at high humidity and high temperatures.  A schematic diagram of how weather 

including temperature gradients and wind can affect sound propagation is shown in Exhibit 2.  

Turbulence and gradients of wind, temperature and humidity also play a significant role in 

determining the degree of attenuation.  Certain conditions, such as inversions, can channel or 

focus the sound waves resulting in higher noise levels than would result from simple spherical 

spreading.  Absorption effects in the atmosphere vary with frequency.  The higher frequencies 

are more readily absorbed than the lower frequencies.  Over large distances, the lower 

frequencies become the dominant sound as the higher frequencies are attenuated.   
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Duration of Sound.  Annoyance from a noise event increases with increased duration of the 

noise event, i.e., the longer the noise event, the more annoying it is.  The "effective duration" of 

a sound is the time between when a sound rises above the background sound level until it drops 

back below the background level.  Psycho-acoustic studies have determined the relationship 

between duration and annoyance and the amount a sound must be reduced to be judged equally 

annoying for increased duration.  Duration is an important factor in describing sound in a 

community setting.  

 

The relationship between duration and noise level is the basis of the equivalent energy 

principal of sound exposure.  Reducing the acoustic energy of a sound by one half results in a 3 

dB reduction.  Doubling the duration of the sound increases the total energy of the event by 3 

dB.  This equivalent energy principal is based upon the premise that the potential for a noise to 

impact a person is dependent on the total acoustical energy content of the noise.  Defined in 

subsequent sections of this study, noise metrics such as CNEL, DNL, LEQ and SENEL are all 

based upon the equal energy principle. 

 

Change in Noise.  The concept of change in ambient sound levels can be understood with an 

explanation of the hearing mechanism's reaction to sound.  The human ear is a far better 

detector of relative differences in sound levels than absolute values of levels.  Under controlled 

laboratory conditions, listening to a steady unwavering pure tone sound that can be changed to 

slightly different sound levels, a person can just barely detect a sound level change of 

approximately one decibel for sounds in the mid-frequency region.  When ordinary noises are 

heard, a young healthy ear can detect changes of two to three decibels.  A five decibel change 

is readily noticeable while a 10 decibel change is judged by most people as a doubling or a 

halving of the loudness of the sound.  It is typical in environmental documents to consider a 3 

dB change as potentially discernable.  

 

Masking Effect.  The ability of one sound to limit a listener from hearing another sound is 

known as the masking effect.  The presence of one sound effectively raises the threshold of 

audibility for the hearing of a second sound.  For a signal to be heard, it must exceed the 
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threshold of hearing for that particular individual and exceed the masking threshold for the 

background noise.   

 

The masking characteristics of sound depend on many factors including the spectral 

(frequency) characteristics of the two sounds, the sound pressure levels, and the relative start 

time of the sounds.  Masking effect is greatest when the frequencies of the two sounds are 

similar or when low frequency sounds mask higher frequency sounds.  High frequency sounds 

do not easily mask low frequency sounds.   

 

2.2 Factors Influencing Human Response to Sound 

 

Many factors influence sound perception and annoyance.  This includes not only physical 

characteristics of the sound but also secondary influences such as sociological and external 

factors.  Molino, in the Handbook of Noise Control describes human response to sound in 

terms of both acoustic and non-acoustic factors.  These factors are summarized in Table 1. 

 

Sound rating scales are developed in reaction to the factors affecting human response to sound.  

Nearly all of these factors are relevant in describing how sounds are perceived in the 

community.  Many non-acoustic parameters play a prominent role in affecting individual 

response to noise.  Background sound, an additional acoustic factor not specifically listed, is 

also important in describing sound in rural settings.  Researchers have identified the effects of 

personal and situational variables on noise annoyance, and have identified a clear association 

of reported annoyance and various other individual perceptions or beliefs.  

 

Thus, it is important to recognize that non-acoustic factors as well as acoustic factors 

contribute to human response to noise. 
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Table 1 

Factors that Affect Individual Annoyance to Noise 

________________________________________________________ 

 

 Primary Acoustic Factors 

  Sound Level 

  Frequency 

  Duration 

 

 Secondary Acoustic Factors 

  Spectral Complexity 

  Fluctuations in Sound Level 

  Fluctuations in Frequency 

  Rise-time of the Noise 

  Localization of Noise Source 

 

 Non-acoustic Factors 

  Physiology 

  Adaptation and Past Experience 

  How the Listener's Activity Affects Annoyance 

  Predictability of When a Noise will Occur 

  Is the Noise Necessary? 

  Individual Differences and Personality 

________________________________________________________ 

Source:  C.  Harris, 1979 

 

2.3 Sound Rating Scales 

 

The description, analysis, and reporting of community sound levels is made difficult by the 

complexity of human response to sound and myriad sound-rating scales and metrics developed 

to describe acoustic effects.  Various rating scales approximate the human subjective 

assessment to the "loudness" or "noisiness" of a sound.  Noise metrics have been developed to 

account for additional parameters such as duration and cumulative effect of multiple events. 

 

Noise metrics are categorized as single event metrics and cumulative metrics.  Single event 

metrics describe the noise from individual events, such as one aircraft flyover.  Cumulative 

metrics describe the noise in terms of the total noise exposure throughout the day.  Noise 
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metrics used in this study are summarized below.  First single event metrics are discussed 

followed by discussions of the cumulative metrics. 

 

Single Event Metrics 

 

Frequency Weighted Metrics (dBA).  In order to simplify the measurement and computation 

of sound loudness levels, frequency weighted networks have obtained wide acceptance.  The 

A-weighting (dBA) scale has become the most prominent of these scales and is widely used in 

community noise analysis.  Its advantages are that it has shown good correlation with 

community response and is easily measured.  The metrics used in this study are all based upon 

the dBA scale. 

 

Maximum Noise Level or Lmax is the highest noise level reached during a noise event.  For 

example, as an aircraft approaches, the sound of the aircraft begins to rise above ambient noise 

levels.  The closer the aircraft gets the louder it is until the aircraft is at its closest point directly 

overhead.  Then as the aircraft passes, the noise level decreases until the sound level again 

settles to ambient levels.  Such a history of a flyover is plotted at the top of Exhibit 3.  It is this 

metric to which people generally instantaneously respond when an aircraft flyover or a loud 

vehicle like a truck or motorcycle passes by.  

 

Single Event Noise Exposure Level (SENEL) or Sound Exposure Level (SEL) is 

computed from dBA sound levels, and is used to quantify the total noise associated with an 

event such as an aircraft overflight or a train pass-by.  Referring again to the top of Exhibit 3, 

the shaded area, or the area within 10 dB of the maximum noise level, is the area from which 

the SENEL is computed.  The SENEL value is the integration of all the acoustic energy 

contained within the event.  Speech and sleep interference research can be assessed relative to 

Single Event Noise Exposure Level data. 

 

The SENEL metric takes into account the maximum noise level of the event and the duration 

of the event.  Single event metrics are a convenient method for describing noise from 

individual aircraft events.  This metric is useful in that airport noise models contain aircraft 
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noise curve data based upon the SENEL metric.  In addition, cumulative noise metrics such as 

LEQ, CNEL and DNL can be computed from SENEL data. 

 

Cumulative Metrics 

 

Cumulative noise metrics assess community response to noise by including the loudness of the 

noise, the duration of the noise, the total number of noise events and the time of day these 

events occur into one single number rating scale.   

 

Equivalent Noise Level (Leq) is the sound level corresponding to a steady-state A-weighted 

sound level containing the same total energy as several SEL events during a given sample 

period.  Leq is the "energy" average noise level during the time period of the sample.  It is 

based on the observation that the potential for noise annoyance is dependent on the total 

acoustical energy content of the noise.  This is graphically illustrated in the middle graph of 

Exhibit 3.  Leq can be measured for any time period, but is typically measured for 15 minutes, 

1 hour or 24-hours.  Leq for a one hour period is used by the Federal Highway Administration 

for assessing highway noise impacts.  Leq for one hour is called Hourly Noise Level (HNL) in 

the California Airport Noise Regulations and is used to develop Community Noise Equivalent 

Level (CNEL) values for aircraft operations. 

 

Community Noise Equivalent Level, or CNEL is a 24-hour, time-weighted energy average 

noise level based on the A-weighted decibel.  It is a measure of the overall noise experienced 

during an entire day.  The term “time-weighted” refers to the penalties attached to noise events 

occurring during certain sensitive time periods.  In the CNEL scale, noise occurring between 

the hours of 7 p.m. and 10 p.m. is penalized by approximately 5 dB.  This penalty accounts for 

the greater potential for noise to cause communication interference during these hours, as well 

as typically lower ambient noise levels during these hours.  Noise that takes place during the 

night (10 p.m. to 7 a.m.) is penalized by 10 dB.  This penalty was selected to attempt to 

account for the higher sensitivity to noise in the nighttime and the expected further decrease in 

background noise levels that typically occur in the nighttime.    
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CNEL is graphically illustrated in the bottom of Exhibit 3.  Examples of various noise 

environments in terms of CNEL are presented in Exhibit 4.  CNEL is specified for use in 

California by local planning agencies in their General Plan Noise Element for land use 

compatibility planning.   

 

The DNL index is very similar to CNEL, but does not include the evening (7 p.m. to 10 p.m.) 

penalty that is included in CNEL.  It does include the nighttime (10 p.m. to 7 a.m.) penalty.  

Typically, DNL is about 1 dB lower than CNEL, although the difference may be greater if 

there is an abnormal concentration of noise events in the 7 to 10 p.m. time period.  DNL is 

specified for use in all States except California. 

 
L(%), Lmax and Lmin are statistical methods of describing noise which accounts for variance 

in noise levels throughout a given measurement period.  L(%) is a way of expressing the noise 

level exceeded for a percentage of time in a given measurement period.  For example since 5 

minutes is 25% of 20 minutes, L(25) is the noise level that is equal to or exceeded for five 

minutes in a twenty minute measurement period.  It is L(%) that is used for most Noise 

Ordinance standards.  Lmax represents the loudest noise level that is measured.  The Lmax 

only occurs for a fraction of a second with all the other noise less than the Lmax level.  Lmin 

represents the quietest noise level during a noise measurement.  All other noise during the 

measurement period is louder than the Lmin. 
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3.0 HEALTH EFFECTS 
 
Noise, often described as unwanted sound, is known to have several adverse effects on 

humans.  From these known adverse effects of noise, criteria have been established to help 

protect the public health and safety and prevent disruption of certain human activities.  These 

criteria are based on effects of noise on people such as hearing loss (not a factor with typical 

community noise), communication interference, sleep interference, physiological responses, 

and annoyance.  Each of these potential noise impacts on people are briefly discussed in the 

following narrative: 

 

Hearing Loss is generally not a concern in community noise problems, even very near a major 

airport or a major freeway.  The potential for noise induced hearing loss is more commonly 

associated with occupational noise exposures in heavy industry, very noisy work environments 

with long term exposure, or certain very loud recreational activities such as target shooting, 

motorcycle or car racing, etc.  The Occupational Safety and Health Administration (OSHA) 

identifies a noise exposure limit of 90 dBA for 8 hours per day to protect from hearing loss 

(higher limits are allowed for shorter duration exposures).  Noise levels in neighborhoods, even 

in very noisy neighborhoods, are not sufficiently loud to cause hearing loss. 

 

Communication Interference is one of the primary concerns in environmental noise 

problems.  Communication interference includes speech interference and interference with 

activities such as watching television.  Normal conversational speech is in the range of 60 to 65 

dBA and any noise in this range or louder may interfere with speech.  There are specific 

methods of describing speech interference as a function of distance between speaker and 

listener and voice level.  Exhibit 5 shows the relation of quality of speech communication with 

respect to various noise levels. 

 

Sleep Interference is a major noise concern in noise assessment and, of course, is most 

critical during nighttime hours.  Sleep disturbance is one of the major causes of annoyance due 

to community noise.  Noise can make it difficult to fall asleep, create momentary disturbances 
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of natural sleep patterns by causing shifts from deep to lighter stages and cause awakening.  

Noise may even cause awakening that a person may or may not be able to recall. 

 

Extensive research has been conducted on the effect of noise on sleep disturbance with varying 

results.  Recommended values for desired sound levels in residential bedroom space range 

from 25 to 45 dBA with 35 to 40 dBA being the norm.  In 1981, the National Association of 

Noise Control Officials published data on the probability of sleep disturbance with various 

single event noise levels.  Based on laboratory experiments conducted in the 1970’s, this data 

indicated noise exposure, at 75 dBA interior noise level event will cause noise induced 

awakening in 30 percent of the cases.  Recent research from England, however showed that the 

probability for sleep disturbance is less than what had been earlier reported.  Field studies 

conducted during the 1990’s, using new sophisticated techniques, indicated that awakenings 

can be expected at a much lower rate than had been expected based on earlier laboratory 

studies.  This research showed that once a person was asleep, it is much more unlikely that they 

will be awakened by a noise.  The significant difference in the recent English study is the use 

of actual in-home sleep disturbance patterns as opposed to laboratory data that had been the 

historic basis for predicting sleep disturbance.  Some of this research has been criticized 

because it was conducted in areas where subjects had become habituated to aircraft noise.  On 

the other hand, some of the earlier laboratory sleep studies had been criticized because of the 

extremely small sample sizes of most laboratory studies, and because the laboratory was not 

necessarily a representative sleep environment.  The 1994 British sleep study compared the 

various causes of sleep disturbance using in home sleep studies.  This field study assessed the 

effects of nighttime aircraft noise on sleep in 400 people (211 women and 189 men; 20-70 

years of age; one per household) habitually living at eight sites adjacent to four U.K. airports, 

with different levels of night flying.  The main finding was that only a minority of aircraft 

noise events affected sleep, and, for most subjects, that domestic and other non-aircraft factors 

had much greater effects.  As shown in the Exhibit 6, aircraft noise was a minor contributor 

among a host of other factors that lead to awakening response. 

 

The Federal Interagency Committee on Noise (FICON) in 1992 in a document entitled Federal 

Interagency Review of Selected Airport Noise Analysis Issues recommended an interim dose-
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response curve for sleep disturbance based on laboratory studies of sleep disturbance.  In June 

of 1997, the Federal Interagency Committee on Aviation Noise (FICAN) updated the FICON 

recommendation with an updated curve based on the more recent in-home sleep disturbance 

studies which show lower rates of awakening compared to the laboratory studies.  FICAN 

recommended a curve based on the upper limit of the data presented and therefore considers 

the curve to represent the “maximum percent of the exposed population expected to be 

behaviorally awakened,” or the “maximum awakened.”  The FICAN recommendation is shown 

on Exhibit 7.  This is a very conservative approach.  A more common statistical curve for the 

data points reflected in Exhibit 7, for example, would indicate a 10% awakening rate at a level 

of approximately 100 dB SENEL, while the “maximum awakened” curve reflected in Exhibit 7 

shows the 10% awakening rate being reached at 80 dB SENEL.  (The full FICAN report can be 

found on the internet at www.fican.org.) 

 

Physiological Responses are those measurable effects of noise on people that are realized as 

changes in pulse rate, blood pressure, etc.  While such effects can be induced and observed, the 

extent is not known to which these physiological responses cause harm or are a sign of harm.  

Generally, physiological responses are a reaction to a loud short term noise such as a rifle shot 

or a very loud jet over flight. 

 

Health effects from noise have been studied around the world for nearly thirty years.  Scientists 

have attempted to determine whether high noise levels can adversely affect human health-apart 

from auditory damage-which is amply understood.  These research efforts have covered a 

broad range of potential impacts from cardiovascular response to fetal weight and mortality.  

While a relationship between noise and health effects seems plausible, it has yet to be 

convincingly demonstrated--that is, shown in a manner that can be repeated by other 

researchers while yielding similar results. 

 

While annoyance and sleep/speech interference have been acknowledged, health effects, if they 

exist, are associated with a wide variety of other environmental stressors.  Isolating the effects 

of aircraft noise alone as a source of long term physiological change has proved to be almost 

impossible.  In a review of 30 studies conducted worldwide between 1993 and 1998, a team of 
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international researchers concluded that, while some findings suggest that noise can affect 

health, improved research concepts and methods are needed to verify or discredit such a 

relationship.  They called for more study of the numerous environmental and behavioral factors 

than can confound, mediate or moderate survey findings.  Until science refines the research 

process, a direct link between aircraft noise exposure and non-auditory health effects remains 

to be demonstrated. 

 

Annoyance is the most difficult of all noise responses to describe.  Annoyance is a very 

individual characteristic and can vary widely from person to person.  What one person 

considers tolerable can be quite unbearable to another of equal hearing capability.  The level of 

annoyance, of course, depends on the characteristics of the noise (i.e.; loudness, frequency, 

time, and duration), and how much activity interference (e.g. speech interference and sleep 

interference) results from the noise.  However, the level of annoyance is also a function of the 

attitude of the receiver.  Personal sensitivity to noise varies widely.  It has been estimated that 2 

to 10 percent of the population is highly susceptible to annoyance from any noise not of their 

own making, while approximately 20 percent are unaffected by noise.  Attitudes are affected 

by the relationship between the person and the noise source (Is it our dog barking or the 

neighbor's dog?).  Whether we believe that someone is trying to abate the noise will also affect 

our level of annoyance. 

 
Annoyance levels have been correlated to CNEL levels.  Exhibit 8 relates DNL noise levels to 

community response from two of these surveys.  One of the survey curves presented in Exhibit 

8 is the well-known Schultz curve, developed by Theodore Schultz.  It displays the percent of a 

populace that can be expected to be annoyed by various DNL (CNEL in California) values for 

residential land use with outdoor activity areas.  At 65 dB DNL the Schultz curve predicts 

approximately 14% of the exposed population reporting themselves to be “highly annoyed.”  

At 60 dB DNL this decreases to approximately 8% of the population.   

 

However, the Schultz curve and recent updates include data having a very wide range of scatter 

with communities reporting much higher percentages of population highly annoyed at these 

noise exposure levels.  For example, under contract to the FAA, Bolt Beranek & Newman 
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conducted community attitude surveys in the residential areas south of John Wayne Airport in 

Orange County in 1981 as part of a study of possible “power cutback” departure procedures.  

That study concluded that the surveyed population (principally in Santa Ana Heights and 

various Newport Beach neighborhoods) had more highly annoyed individuals at various CNEL 

levels than would be predicted by the Schultz curve.  When plotted similar to the Schultz 

curve, this survey indicated the populations in Santa Ana Heights and Newport Beach were 

approximately 5 dB CNEL more sensitive to noise than the average population predicted by 

the Schultz curve.  While the precise reasons for this increased noise sensitivity were not 

identified, it is possible that non-acoustic factors, including political or the socio-economic 

status of the surveyed population may have played an important role in increasing the 

sensitivity of this community during the period of the survey.  Annoyance levels have never 

been correlated statistically to single event noise exposure levels in airport related studies. 

 

School Room Effects.   Interference with classroom activities and learning from aircraft 

noise is an important consideration and the subject of much recent research.  Studies from 

around the world indicate that vehicle traffic, railroad and aircraft noise can have adverse 

effects on reading ability, concentration, motivation, and long term learning retention.  A 

complicating factor in this research is the extent of background noise from within the 

classroom itself.  The studies indicating the most adverse effects examine cumulative noise 

levels equivalent to 65 CNEL or higher and single event maximum noise levels ranging from 

85 to 95 dBA.  In other studies the level of noise is unstated or ambiguous.  According to these 

studies, a variety of adverse school room effects can be expected from interior noise levels 

equal to or exceeding 65 CNEL and or 85 dBA SEL. 

 

Some interference with classroom activities can be expected with noise events that interfere 

with speech.  As discussed in other sections of this report, speech interference begins at 65 

dBA that is the level of normal conversation.  Typical construction attenuates outdoor noise by 

20 dBA with windows closed and 12 dBA with windows open.  Thus some interference of 

classroom activities can be expected at outdoor levels of 77 to 85 dBA. 
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4.0 Noise Measurements 

4.1 Methodology 

Twenty (20) sites were selected for measurement of the noise environment in the OVOV 

planning area.  A review of noise complaints, discussions with City staff and identification of 

major noise sources in the community provided the initial base for development of the 

community noise survey.  The measurement locations were selected on the basis of proximity 

to major noise sources and noise sensitivity of the land use.  The measurement locations are 

depicted in Exhibit 9. 

 

Noise measurements were made of the short term Leq values.  These measurements provide a 

short ‘snapshot’ view of the noise environment.  The noise measurements were made at a 

normal receptor height of about 5 feet above the ground.  Measurements were made on August 

7 and 8, 2007.  The measurements were made with a Bruel & Kjaer Type 2236 Sound Level 

Meter, and calibrated every few hours.  These noise measurement systems meet the American 

National Standards Institute “Type 1” specifications, which is the most accurate for community 

noise measurements.  The meter and calibrator have current certification traceable to the 

National Institute of Standards and Technology (NIST).  

 

4.2 Results 

The results of the noise measurements are shown in Exhibit 10.  These figures also depict the 

date and time of the measurement.  The cause of the loudest event is identified and the most 

predominant noise source(s) are identified.  The quantities measured were the Equivalent Noise 

Level (Leq), the maximum noise level (Lmax) and the minimum noise levels (Lmin).  

 

When examining the noise data shown in Exhibit 10 it is important to note that these data are 

intended to identify noise levels over a broad range of the study area and are not an assessment 

of impacts at these sites.  In almost all cases the major sources of noise are motor vehicles.  

The noise levels measured cover a wide range of noise exposure throughout the OVOV area.  

The quietest environment was in a residential area in the back hills, where noise levels were 

often below 50 dBA.  The loudest events were buses and trucks and these events would push 

the noise levels into the mid 80 dBA range.  In general, aircraft noise, industrial noise, and 

commercial noise sources did not appear to contribute significantly to the noise levels 

measured.  A discussion of the noise measurements is presented below on a site by site basis. 
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4.3 Detailed Discussion of Noise Measurements 

Twenty (20) sites were monitored as part of the measurement program. Each site is discussed 

below.  Exhibit 10, previously presented, includes the time of day, exact location, general land 

use around the site, and more detail on the measurement results, It may be useful for the reader 

to refer back to this exhibit during the following discussions.  

 

Site 1- This site was at the edge of an old residential area, at the end of a cul-de-sac. The 

nearby houses were small and distanced from each other. The next neighborhood south is new, 

with many homes placed into a small space. The houses receive traffic noise from the 5 

freeway and the frontage road. The frontage road, called the Old Road, receives truck traffic as 

well as normal passenger traffic. According to a neighbor the noise from the freeway is the 

worst at six o’clock AM, when the road receives the most noise from passenger traffic, no 

doubt workers entering the city. The traffic is also bad at 4:00 PM, when dozens of trucks pass 

by. In the middle of the night the neighbors also receive noise from the trucks, which use their 

brakes on the steep hill. The measurements were taken at 10:00 in the morning, which is a time 

of minimum traffic. The other noise the sound meter may have received includes the sound of a 

passing mail truck, as well as the neighbors entering and exiting their homes. The average 

sound level (Leq) was 65.5 dBA. The levels fluctuated between 55.0 dBA, which was the 

minimum, and 72.6 dBA, which was the maximum. The maximum was caused by passing 

trucks. While the average sound level is acceptable, the chain link fences between the 

neighbors and the traffic may not be enough blockage, especially during peak hours.  

 

Site 2- This site was in a residential district with a golf course that borders it. Past the golf 

course is the 5 freeway. There was a little noise coming from a light breeze in the trees, as well 

as some noise from neighbors entering and exiting their homes. There was also a little noise 

from a lawnmower in the distance, and the golfers on the golf course. However, the main 

source of noise was from large trucks on the freeway. The maximum, caused by one of these 

large trucks, registered 70.0 dBA. The average was 64.2, caused by the noise from the freeway.  
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Site 3- This site is on the corner of two streets which intersect right behind a sound wall, in a 

residential area. Across the street from the houses by which the sound meter was placed, there 

was a preschool. There were several exiting vehicles from the school’s parking lot during the 

time of the measurement. There was also a car sitting with its engine on about a half a block 

away. There was also a significant amount of passenger vehicles that drove by, in the 

neighborhood itself. However, the main source of sound was from the 5 freeway. The average 

sound level was 66.4 dBA, which implies that the sound barrier is effective in shielding the 

noise of the freeway. The loudest sound reached 72.2 dBA, which was caused by a large truck 

passing by on the freeway.  

 

Site 4- This site was at the end of a cul-de-sac, within the bounds of a playground. The street 

ends, and then a small path winds around to a tiny playground about ten feet away. There is a 

metal fence which borders the playground from the road. The area receives noise from Sierra 

Highway, which borders it, as well as the 14 freeway, which is just slightly off in the distance. 

There was also a small amount of noise coming from the neighbors in the house next door, 

who were outside washing their car. The playground was not in use at the time of the 

measurements. The Leq was 61.0 dBA, while the maximum was 74.2 dBA. This maximum 

was caused by a pickup truck that drove by on Sierra Highway.  

 

Site 5-  This site is located in Old Orchard Park, on a sidewalk next to a grassy area, between a 

baseball field and a playground. The park borders Lyons Avenue. At the time there was 

construction being done on an area right next to playground, within the realm of the park. 

However, during most of the measurements the noise effecting the meter coming from this 

source was barely audible. The park was active, with several families playing with their small 

children. The measurements were conducted in order see how loud the traffic from Lyons Ave 

was. The Average (Leq) noise level for the park was 63.4, while the noise levels ranged from 

49.0 dBA to 75.1 dBA. The loudest measurements were taken from passing trucks.   
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Site 6- This site was at the end of a street which overlooked Freeway 14. The  neighbors had a 

small wall (about three feet) surrounding the property, which may have helped to block sound. 

The freeway was quite a bit far below. Besides the sound of the freeway, the street also 

receives noise from Soledad Canyon Road, as well as Sequoia Rd, which is at the end of the 

street, in the opposite direction. In addition, there is a large construction area across the 14, and 

the neighbors on the left side of the meter were building on the outside, though they were on a 

break at the time of the measurements, and several planes flew overhead. The noise levels were 

fairly regular, with little variation. The average (Leq) level was 62.4 dBA, while the maximum 

and minimum were 69.5 dBA and 57.4 dBA, respectively.  These levels are fairly low in 

comparison to the amount of traffic nearby, and thus this area is well shielded. 

 

Site 7- This location was near the end of Stator Road, back in the hills of the Los Angeles 

National Forest. It is in a very small residential district. Practically the only sounds reaching to 

the microphone were those from the residents. There were a few cars passing on San 

Francisquito Canyon Road, about one every five or ten minutes. Even the noise emanating 

from these cars barely reached the microphone. The loudest noises were from two planes, a 

neighbor’s air conditioning, someone moving boxes inside of their home. The maximum sound 

level was 50.8 dBA, and the average (Leq) was 38.5 dBA. This is very low for a residential 

area.  

 

Site 8 – This site was on the corner 4th and Pine Street. It was on the edge of a residential area, 

right next to Pine Street. Beyond Pine Street is the railroad tracks, which is separated by a 

chain link fence and a few feet of ground. About a half a block from the railroad is San 

Fernando Road. The neighborhood receives sound from all three of these sources, as well as 

the sound coming from the streets within the neighborhood itself, which are rather busy, and 

the traffic from a nearby school. Besides these sources, the measurements include a dog 

barking, neighbors getting in and out of their vehicles, and two planes. The loudest 

measurement was 76.6 dBA, which was caused by the sound of a truck passing by on San 

Fernando Road. The measurements did not include the sound of a train passing by, or else no 

doubt the noise levels would have been much higher. The average noise level (Leq) was 56.8, 

which is actually rather low considering how many sound sources there are in the area.  
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Site 9- Site 9 was on the edge of a residential district, next to Via Princessa. There was a 

considerable amount of traffic on both Via Princessa and within the neighborhood. There was a 

helicopter that flew overhead, as well as several planes. There were also carpenters working in 

the distance. The largest sound levels were caused by trucks turning the corner, which 

measured at 83.1 dBA, because they were right next to the meter. The average measurement 

was 62.7 dBA.  

 

Site 10- This site was on the corner of the entrance to a residential area, adjacent to Magic 

Mountain Parkway. Across the street from the area is a car dealership, which has cars 

constantly entering and leaving. There is also a considerable amount of traffic entering and 

exiting the residential area, as well as the sound of golf carts driving around the community. 

The highest sound levels came from the motorcycles and large trucks that accelerate going up 

the road. These measured a maximum of 84.0 dBA. When there was a break between cars the 

sound levels were rather low, with a minimum of 48.8 dBA. However, these spaces were rare. 

The average sound level was 70.6 dBA, which is from the large amount of traffic on Magic 

Mountain Parkway. 

 

Site 11- This site was at the end of a cul-de-sac which ends right before Valencia Boulevard. 

There was noise from neighbors, cars on the local neighborhood streets, and a barking dog as 

well. The traffic was not exceedingly heavy on Valencia Boulevard, with mainly passenger 

vehicles. The average sound level (Leq) was 56.2 dBA. The maximum sound level was 67.1 

dBA, which was caused by a large truck on Valencia.  

 

Site 12- This site was at the edge of residential district bordering McBean Parkway. It was at 

the end of cul-de-sac, with a small sound wall around the area. The main noise besides the 

traffic on McBean was the barking dog, and the wind in the trees, as well as neighbors entering 

and exiting their homes. The loudest noise was a truck on McBean, measuring 71.1 dBA. The 

average sound level was 61.7 dBA, which is relatively low for a residential area.  
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Site 13- This site was in a park, along Newhall Ranch Road. The park was adjacent to a 

residential area, with a iron fence separating the two. There is, however, a sound wall that 

separates the residential area from Newhall Ranch Road. The measurements were taken when 

the park was not active. There were several soccer players off in the distance, but other than 

that the field was not being used. The loudest noises were the cars passing by, with several 

small trucks and a motorcycle. The small trucks were the largest source of noise, causing the 

maximum to be 76.2 dBA. When there were few cars the sound levels were low, with at 

minimum at 45.5 dBA. The average sound level (Leq) was 66.2 dBA, which is not high for a 

park setting.  

 

Site 14- This site was off of Agua Dulce Road, right next to Sweetheart Ranch. This area is off 

of Sierra Highway, far back in the hills.  There was very little noise in this area at all. The only 

few audible noises were due to wind chimes, the breeze in nearby bushes, and the occasional 

plane which passed by. The area received no traffic noise from Sierra Canyon Road. The 

average noise level (Leq) was 42.2. The maximum noise level was 51.3, which was caused by 

a car passing by on Agua Dulce Road.  

 

Site 15- This site was at the end of a cul-de-sac, within a gated area with several apartment 

complexes. The main sources of noise were both from the 5 freeway and from Steinbeck Road. 

There was also a small amount of noise from planes, birds, and children playing nearby. The 

loudest event, measured at 72.4 dBA, was a pickup truck on Steinbeck Road. The average 

noise level (Leq) was 62.0, dBA, which is low for an area that includes both roads, most likely 

because few cars pass by on Steinbeck. 

 

Site 16- This site was on the corner of Shadow Valley Road and Bouquet Canyon Road. The 

measurements were taken in order to test the amount of traffic traveling on the main road. We 

found that there were few cars that passed by, though there were several large trucks and 

several very loud motorcycles. There were also several planes that passed overhead. The 

loudest noise, at 79.7 dBA, was a pickup truck that turned the corner onto Shadow Valley 

Road. The average noise level (Leq) was 66.4 dBA, which reaches the residential area directly 

behind the noise measuring site. 

 



 

 

 

Technical Appendix OVOV Noise Element Page 22 

Site 17-  This site was on the corner of Santa Catarina Road and Plum Canyon Road. The site 

was chosen in order to test the amount of sound the residential district adjacent to Plum 

Canyon road receives. The main noise was from the cars on the road. Although there were 

mainly passenger vehicles, because Plum Canyon is a very open road there is an excess of 

speeding. The acceleration often occurs right next to the neighborhood. Because site only 

received noise from passing vehicles, there was a large range of noise, from a maximum sound 

level of 85.8 dBA, to a minimum sound level of 43.3 dBA. The highest noise levels were 

caused by a school bus, a motorcycle, a garbage truck, and several cars accelerating up the hill. 

The average noise level was 72.1 dBA, which is too high for a residential area. However, there 

is a sound wall built around the residential area, but it does not reach around to the corner, 

where the measurements were taken. 

 

Site 18- This site was at the end of a cul-de-sac. Measurements were taken in order to test the 

sound levels caused by the nearby road, freeway 14. There were a few birds, as well as two 

planes, but besides these the only sound was that of the freeway. The average noise level was 

51.0 dBA. The maximum was 61.9 dBA, which was caused by several passing trucks. 

Although the freeway is nearby, it is elevated from the neighborhood and distanced enough to 

have a fairly low sound impact. 

 

Site 19- These measurements were taken in a residential neighborhood, on the bend right 

before a cul-de-sac. The cul-de-sac ends next to the Old Road, which is a frontage road next to 

the 5 freeway. The meter received the most noise from the 5 freeway, though there is 

considerable traffic on the Old Road. The measurements were taken to consider both noise 

sources. Also effecting the noise levels was a siren that passed on the 5 freeway, as well as a 

dog barking in the neighborhood, and a moving van that stopped at the beginning of the street, 

and then made a U-turn. The loudest noise, at 75.9 dBA, was from a large truck passing by on 

the Old Road. The average noise level (Leq) was 60.1 dBA, which is moderate for a 

neighborhood next to a freeway.  
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Site 20- This site is in a residential area with a main road, McBean Parkway, running adjacent 

to it. There was a considerable amount of traffic along McBean, mainly passenger vehicles. In 

addition, the neighborhood was fairly active, with sprinklers going off in two different yards, 

as well as several neighbors entering and exiting their homes. There was also a plane that flew 

overhead. The loudest event was a large truck that drove by. The maximum sound level was 

69.5 dBA, and the average was 55.0 dBA.  This is quite low for a residential area, thanks to a 

sound was that borders it. 

 

5.0 NOISE CONTOURS 

 

The noise environment in Santa Clarita is attributable primarily to roadways, which include 

both surface roadways and freeways. The Southern Pacific Railroad is also a significant noise 

source, which runs from the southern portion of the City to the center of the City and then 

directly to the east.  Sporadic airplane or helicopter operations occur across the OVOV study 

area that are not loud enough and consistent enough to be significant.  The Agua Dulce Airport 

is located in the study area. 

 

The noise contours for the City of Santa Clarita are presented in Exhibit 11 for existing 

conditions.  Exhibits 12 and 13 are for buildout conditions for the Current General Plan and the 

OVOV Plan, respectively.  The existing contours are based on the existing conditions of traffic 

volumes and other sources of noise in the community. The future contours represent a year 

2030 scenario.  (The traffic noise contours, including the average daily traffic, are also 

presented in a tabular form as an appendix to this report.) 

 

The noise contours were generated using a mathematical model developed by the Federal 

Highway Administration ("Traffic Noise Model," Version 2.5, April 14, 2004).  The Traffic 

Noise Model (TNM) model uses traffic volume, vehicle mix, average vehicle speed, roadway 

geometry, and sound propagation path characteristics to predict hourly A-weighted Leq values 

adjacent to a road.  Vehicle mix is reported in terms of the number of automobiles, medium 

trucks, and heavy trucks.  The truck categories are defined in the TNM model by number of 

axles and weight.  In order to compute a CNEL value for roadways the hourly data for a 24 
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hour period are used according to the CNEL formula.  Vehicle distribution over the 24 hour 

day must be known, i.e., the percent of vehicles in the daytime period (7 a.m. to 7 p.m.), 

evening period (7 p.m. to 10 p.m.) and night period (10 p.m. to 7 a.m.).  The mix of 

automobiles, medium trucks and heavy trucks has an effect on noise levels.  The assumption 

used to model noise is based on known traffic mix data.  For arterial roadways the vehicle mix 

data are obtained from mix data collected by the County of Orange during extensive surveys of 

53 intersections within the County.  This survey is the most comprehensive conducted in 

Southern California and is considered representative for the vast majority of arterial highways 

throughout Southern California. Caltrans conducts periodic traffic counts on freeways and 

publishes them on the internet (www.dot.ca.gov/hq/traffops/saferesr/trafdata/).  The various 

truck percentages reported by Caltrans were used for the projections.  The arterial roadway mix 

data are provided in Table 2.  Freeway mix data are provided in Tables 3 and 4. 

   

Table 2 

Arterial Roadway Vehicle Mix Data 
(Traffic distribution per time of day in percent of Average Daily Traffic – ADT)  

 

VEHICLE DAY EVENING NIGHT  

TYPE (7 a.m. to 7 p.m.) (7 p.m. to 10 p.m.) (10 p.m. to 7 a.m.) TOTAL 

     

Automobile 75.51 12.57 9.34 97.42 

Medium Truck 1.56 0.09 0.19 1.84 

Heavy Truck 0.64 0.02 0.08 0.74 

     

 

Table 3 

Interstate 5 Vehicle Mix Data 
(Traffic distribution per time of day in percent of Average Daily Traffic – ADT)  

 

VEHICLE DAY EVENING NIGHT  

TYPE (7 a.m. to 7 p.m.) (7 p.m. to 10 p.m.) (10 p.m. to 7 a.m.) TOTAL 

     

Automobile 57.72 9.48 18.95 86.15 

Medium Truck 1.96 0.32 0.64 2.92 

Heavy Truck 7.32 1.20 2.40 10.93 
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Table 4 

State Route 14 Vehicle Mix Data 
(Traffic distribution per time of day in percent of Average Daily Traffic – ADT)  

 

VEHICLE DAY EVENING NIGHT  

TYPE (7 a.m. to 7 p.m.) (7 p.m. to 10 p.m.) (10 p.m. to 7 a.m.) TOTAL 

     

Automobile 63.05 10.51 21.97 95.53 

Medium Truck 1.04 0.17 0.36 1.57 

Heavy Truck 1.91 0.32 0.67 2.90 

     

 

The Southern Pacific Railroad line handles two types of train in the Santa Clarita area; 

Metrolink, and freight.  In terms of noise freight is the dominant noise source.  Published train 

schedules were consulted and it was determined that 24 Metrolink trains run through Santa 

Clarita each day. No precise numbers of daily freight train operations could be provided, 

however, we estimated that 12 freight trains pass through each day.  The number of freight 

trains is not expected to increase dramatically. By the year 2030 Metrolink trains are 

anticipated to double each day. Freight train usage was increased to 15 trains per day.  These 

data were used to generate the train noise contours included in Exhibits 11 through 13.  

 

Noise contours represent lines of equal noise exposure, just as the contour lines on a 

topographic map are lines of equal elevation.  The contours shown on the map are the 60, 65 

and 70 dB CNEL noise level.  The noise contours presented can be used as a guide for land use 

planning.  The 60 CNEL contour defines the Noise Referral Zone.  This is the noise level for 

which noise considerations should be included when making land use policy decisions. 

 

The contours presented in this report are a graphic representation of the noise environment.  

These distances to contour values are also shown in tabulated format in the appendix.  

Topography and intervening buildings or barriers have a very complex effect on the 

propagation of noise.  To present a worst case estimate, the topographic affect is not included 

in these contours to present a worst case projection.  

 

5.1 Projected Noise Impacts 

The traffic levels will change throughout the study area in future years, and the noise levels 

will also undergo a corresponding change.  Many comparisons can be made, but the 
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comparisons of most interest are between the existing noise levels and future noise levels with 

the OVOV plan (i.e., cumulative noise increase), and the comparison of noise levels between 

what would occur with the current General Plan and the proposed OVOV plan (i.e., increase 

due to project).  The traffic study divided up the roadway network into 318 roadway links. 

Table 5 shows the expected incremental traffic noise level increases on the most important 

roadways. A significance threshold of 5 dB is often used for a change in environmental noise 

that occurs slowly over a long period of time.  Therefore, all roadway links that show a change 

in noise level between the existing and future buildout of the OVOV of 5 dB or more are 

shown in Table 5.  Additionally, any roadway links that will experience an increase of 1 dB 

with the OVOV compared to the Current General Plan is also included in the table.  The 

roadway segment number corresponds to the segment number identified by the traffic engineer.   
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Table 5 

CNEL Noise Increases (dB) 
Segment 

No. Roadway Link 

Cumulative 

Increase 

Increase Due to 

Project Land Use 

     
2 Agua Dulce n/o Davenport 6.4 0.0 Sparse Residential 

3 Agua Dulce n/o SR-14 6.7 0.0 Open Space 

4 Agua Dulce s/o SR-14 4.8 1.8 Open Space 

8 Ave Stanford s/o Vanderbilt 5.3 0.8 Commercial 

29 Chiquito Cyn (Long Cyn) n/o SR-126 11.0 -0.3 Open Space 

41 Copper Hill e/o Haskell 5.3 -0.2 Residential 

43 Davenport e/o Sierra Hwy 4.0 1.0 Commercial 

53 Dockweiler w/o Sierra Hwy 6.8 -0.2 Sparse Residential 

55 Franklin e/o Wolcott Way 9.0 0.0 Open Space 

57 Golden Valley s/o Plum Cyn 7.8 0.0 Residential 

68 Hasley Cyn w/o Del Valle 6.4 0.7 Open Space 

72 Henry Mayo e/o Commerce Center 5.1 -0.3 Residential 

77 Lake Hughes e/o Castaic 6.1 -0.7 Mixed 

78 Lake Hughes e/o Ridge Route 5.4 -2.3 Commercial 

84 Lost Cyn n/o Jakes Way n/a 1.1 Residential 

85 Lost Cyn n/o Canyon Park n/a 1.1 Residential 

87 Lost Cyn s/o Via Princessa 7.4 -0.4 Residential 

98 Magic Mtn w/o The Old Road 7.3 0.1 Open Space 

105 Magic Mtn e/o Valencia 5.2 0.1 Mixed 

128 Newhall Ranch e/o Bouquet Cyn 8.3 0.3 Mixed 

143 Pico Cyn w/o Stevenson Ranch 9.9 0.0 Residential 

161 Ridge Route n/o Lake Hughes 8.5 -0.1 Mixed 

162 Ridge Route n/o Castaic 2.0 3.0 Commercial 

172 San Martinez Grande Cyn n/o SR-126 7.0 -1.5 Open Space 

238 The Old Road n/o Hillcrest 6.4 -0.3 Mixed 

254 Tibbitts s/o Newhall Ranch 5.4 -0.4 Commercial 

262 Valencia w/o The Old Road 5.8 0.1 Residential 

276 Via Princessa e/o Oak Ridge 5.6 -0.1 Residential 

279 Via Princessa w/o Rainbow Glen 10.8 0.2 Residential 

280 Via Princessa e/o Rainbow Glen 7.2 0.0 Residential 

283 Via Princessa n/o Lost Cyn 7.0 0.4 Residential 

290 Wiley Cyn e/o Orchard Village 5.7 0.3 Residential 

293 Wiley Cyn s/o Lyons 5.4 1.5 Residential 

294 Wiley Cyn n/o Calgrove 4.3 1.0 Residential 

295 Wolcott n/o SR-126 7.8 0.0 Open Space 

     

n/a – existing traffic volumes were not available. 

 

Table 5 shows that 30 roadway segments will experience a cumulative noise increase of 5 dB 

or greater.  The land uses as observed from aerials and on-site visits are shown in the table.  

(Land use listed may not be the same as the zoning designation.)  The OVOV will experience 

substantial population growth in upcoming years and as a result noise levels will increase 

significantly along many roadways.  Some of the roadway links that will experience much of 
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the noise increase and are bordered by residential uses include portions of Wiley Canyon, Via 

Princessa, and Lost Canyon Road.  There will be a significant cumulative noise impact along 

many roads in the OVOV. 

 

With the proposed OVOV plan the noise levels will go down on more roadways than will go 

up in comparison to the current General Plan.  There are only 7 roadway links out of the 318 

links that make up the entire roadway network where the noise levels with the OVOV plan 

increase by 1 dB or more in comparison to the current General Plan.  For environmental noise, 

a difference of 3 dB is barely discernable.  Only one roadway link, specifically Ridge Route 

north of Castaic, will experience a noise increase of 3 dB in comparison to the current General 

Plan.  This area is primarily commercial uses which are very insensitive to noise and therefore, 

no project specific impacts are projected for the OVOV plan.  Even for the residential areas 

where the noise levels are projected to increase by more than 1 dB, our review of the sites 

indicate that the residences are currently protected by an existing soundwall or are setback far 

enough from the roadway so that future noise levels with the OVOV plan will be acceptable.  

Therefore, although the OVOV will experience substantial increases in traffic over existing 

levels and corresponding increases in traffic noise, the proposed OVOV plan will result in 

slightly lower noise levels for more streets than with the current General Plan and will not 

result in any significant noise increases in comparison to the current General Plan. 

 

Noise levels were projected for the railroad line that pass through the OVOV study area.  Both 

Metrolink and freight trains utilize the railroad line.  In future years both the operations of 

freight and Metrolink are expected to increase.  A moderate increase in the CNEL noise level 

of 2.4 dB is projected to occur between existing levels and buildout.   This level of noise 

increase is expected to occur with both the current General Plan and the proposed OVOV plan.  

The 2.4 dB increase is not considered to be a significant noise increase. 



 

 

 

Technical Appendix OVOV Noise Element Page 29 

 

6.0 Noise Issues 

A number of noise issues have arisen during the development of the OVOV plan.  Some of the 

issues have a direct effect on the planning for the OVOV, while other issues are more for 

informational purposes only. 

6.1 High-Speed Rail Line 

A high speed rail line is being planned by the California High-Speed Rail Authority.  The first 

route would likely be from Sacramento to Los Angeles, and would likely run through the 

OVOV area.  A separate environmental study will be done as the plans for the high-speed rail 

are developed.  At this time the potential route or routes through the OVOV area are not know, 

and the type of train and corresponding noise levels are not known.  Therefore, no substantive 

planning in regards to noise can be done at this time. 

6.2 High Density Development Along Railroad 

High density residential development and mixed-use commercial district, which may contain 

residential uses, is being planned along portions of the railroad.  Most notably this will occur in 

the areas where the railroad parallels San Fernando Road, and to a lesser extent where the 

railroad is adjacent to Soledad Canyon Road.  Developing residential along railroads presents 

special challenges.  First, constructing soundwalls along railroads is often not feasible.  

Soundwalls that are constructed may provide some protection for lower residential floors, but 

provide little or no protection for the upper floors.  Secondly, although the CNEL noise scale is 

the best scale for use for environmental noise it does have a weakness when dealing with train 

events (and to a similar extent aircraft noise).  Specifically, train noise is what is referred to 

single event noise.  A train event will occur and generate loud levels of noise and then there 

will be no railroad noise for an extended period of time.  The CNEL scale accounts for the 

number of trains, the time of day that they occur, and how loud the trains are; but some argue 

that the annoyance and activity disruption that is generated by the single event of a train is not 

fully accounted for.  For example, if a train passes by and awakens you, your main focus is on 

that one train and not on the other factors that go into the CNEL scale calculation.  The use of 

CNEL (or the similar Ldn scale) for noise/land use planning is required by State code.  And in 
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fact the use of the CNEL scale provides the best correlation with how people view the noise 

environment.  However, some people express annoyance due to the loudness of the single 

events, and an extra margin of satisfaction with the noise environment can be achieved through 

the use of a buyer/renter notification program.  Basically the notification provides information 

on the location and type of noise source in the area and the fact that there may loud events 

generated by these sources. 

 

For high density residential uses (and mixed-use) there are no outside private areas where quiet 

is anticipated.  Generally, these uses might have a small balcony but there is little expectation 

that the noise levels for these balcony areas will be low.  This is especially true when one 

considers that a balcony noise barrier, often made of glass, is about the only way to provide 

noise protection for a small balcony area.  Balcony barriers are often disliked by the residents 

because they close-in the balcony too much.  For a high density residential use the expectation 

is that there will be a place in the complex where peace and quiet can be found.  It may be 

communal courtyards or a pool area to lay around and relax.  It is important to provide noise 

protection for these areas.  These areas can often be protected through site design, such as 

locating buildings or parking structures between the noise source and the area to be protected.  

Recommendations for noise standards and buyer notification are provided in Section 7.0 – 

Policy Recommendations. 

6.3 Mixed-Use Developments 

As part of the development of the downtown area mixed-use projects may be constructed.  The 

commercial/residential interface presents special problems.  The primary concern is that the 

commercial uses may operate through the evening hours and into the nighttime hours.  Clubs, 

late-night restaurants, and banquet facilities are some examples of commercial uses that could 

locate in the mixed-use area and generate noise into nighttime hours.  Another characteristic of 

the commercial areas is that the tenants in a building may change over time.  For example, a 

bookstore that did not operate at night could be replaced by a popular restaurant where 

operations could extend through the evening and into nighttime hours. Simply stated, the noise 

levels that are present today will change and noise environment will change accordingly.  For 
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these reasons it is very difficult to properly soundproof residences that are constructed in a 

mixed-use development.  

 

It would be desirable to take some additional action in mixed-use developments so that 

residents would view the noise environment as favorable.  Putting time limits on the 

commercial uses might be viable in some cases, but it may also deter some of the specific 

commercial uses that the City is trying to attract from locating in or near a mixed-use 

development.  The State requires that buildings be designed to meet a 45 CNEL indoor noise 

standard for multi-family residences.  Therefore, it would not be possible to set an indoor noise 

standard more restrictive than the State standard because the State law has precedence.   

 

Buyer and renter notification is often the only recourse in trying to improve the noise 

acceptability for residents in mixed-use projects.  The notification should inform the potential 

residents that commercial uses are located nearby, the their hours of operation may change 

from time to time, and that the use within the commercial area along with the noise generation 

potential may also change over time.  Specific recommendations are made in Section 7.0 – 

Policy Recommendations. 

6.4 Agua Dulce Airport 

The Agua Dulce Airport is located in the northeast quadrant of the OVOV study area.  The 

airport is located in a sparsely populated area of the County.  The airport is privately owned but 

open to the public.  The airport has a single 4,600 foot long runway and serves general aviation 

aircraft only. There are many noise restrictions in place for flight operations.  No night 

operations are allowed at the airport.  Aircraft are not allowed to fly within 1,000 feet of the 

school which is located 1 mile southwest of the airport.  If aircraft depart to the north on 

Runway 4, they are to avoid flying over the home 2,000 feet northeast of the end of the 

runway.  Finally, touch and go practices are not allowed at the airport.  A 65 CNEL noise 

contour has been generated for the airport and was provided by the County of Los Angeles.  

The noise contour barely extends past the ends of the runway and does not impact any 

residences (Exhibit 14). 
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6.5 Magic Mountain  

Six Flags Magic Mountain is an amusement park located in the southwest quadrant of the study 

area.  The park has a large number of thrill rides including 17 roller coasters, has live 

entertainment, and periodically has firework displays.  The noise levels and hours of operation 

around the park vary considerably depending on the time of day, the day of the week, the 

presence of holidays, and the season of the year.  The noise levels generated by park activities 

can be heard for a considerable distance around the park at certain times.  People buying or 

renting in the area may be surprised later when they can hear park activities.  A buyer/renter 

notification program may be appropriate for new developments that locate in the area.  See 

Section 7.0 – Policy Recommendations. 

6.6 Special Events 

Special events, such as outdoor concerts, may be held in the study area on an irregular or 

regular basis.  The noise levels as they impact surrounding parcels would be limited per the 

Los Angeles County Noise Ordinance and the Santa Clarita Noise Ordinance.  The noise 

ordinances apply to any events that are held on private property.  The Santa Clarita Noise 

Ordinance consists of Chapter 11.44 of municipal code.  The limits contained in the ordinance 

would apply to any special event with only “lawfully conducted parades” and “emergency 

work” exempted from the ordinance.  The Los Angeles County noise ordinance is contained in 

Chapter 12.08 of the county code.  Similar to the Santa Clarita ordinance, the Los Angeles 

County ordinance contains specific noise limits that can not be exceeded at the property 

boundary.  The limits vary depending on the time of day and land uses involved.  Finally, it 

should be noted that the noise ordinances are contained in the city or county code, and are not 

part of the Noise Element of the General Plan.  Control of noise sources on private property is 

usually regulated through the imposition of a city or county regulation and is not usually part 

of the General Plan. 

6.7 Emergency Vehicles 

Noise generated by emergency vehicles is not under the control of the City or County.  Both 

the City and County noise ordinances exempt emergency operations from regulation.  The 

State has preempted local jurisdictions from controlling noise generated by emergency 

equipment.  The use of sirens on police vehicles, ambulances, and fire trucks can not be 
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controlled by the City or County.  Similarly, emergency flights of helicopters and airplanes can 

not be controlled by the City or County. 

7.0 Policy Recommendations 

The Santa Clarita Noise Element of the General Plan was updated in May 2000.  The Goals 

and Policies section of the document is excellent.  Suggested modifications to the Goals and 

Policies are made below.  In some cases, the change suggested simply provides a clarification 

to existing policies.  Other suggested changes reflect the need to address noise issues that 

concern higher density developments that will occur as the area develops further. 

7.1 Expand Use of Santa Clarita Noise Element to Entire OVOV 

The use of the Santa Clarita Noise Element should be expanded to cover the entire OVOV 

area.  Specifically, the Noise and Land Use Compatibility Guidelines (contained in the Element 

as Exhibit N-2) with the recommended changes suggested below and the Goals and Policies 

contained in the Noise Element should be applicable to all of OVOV.  The Goals and Policies 

contained in the Noise Element are very appropriate for a developing area and are needed for 

the OVOV. 

7.2 Modifications to Compatibility Matrix 

A land use compatibility matrix is presented in the Noise Element as Exhibit N-2.  The exhibit 

identifies the level of acceptability for land use and noise exposure combinations.  For 

example, a land planner may consult the matrix for a residential project that is being 

considered where the noise exposure is 72 CNEL.  The matrix would inform the planner that 

the compatibility is “normally unacceptable,” but if the project does proceed a detail acoustical 

analysis will be needed as well as noise insulation features in the design.  One concern with the 

matrix is that many categories overlap.  For example, if the planner consulted the chart for a 

residential project in a 57 CNEL noise zone, it would be discovered that the project would fall 

into two categories; “normally acceptable” and “conditionally acceptable.”  This ambiguity is 

makes the matrix less useful.   
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A revised matrix is shown in Exhibit 15.  The overlapping categories have been removed.  

Additionally, clarifying language has been added to language below the matrix and to the 

description of the normally unacceptable category. 

7.3 Indoor Noise Criteria 

Policy 3.1 of the Noise Element identifies the need to protect indoor noise levels.  However, it 

provides a threshold level based on daytime and nighttime noise levels.  Normally these levels 

are not readily available, however, the CNEL noise levels as presented in the noise contour 

exhibits for the area are easily accessed.  Therefore, we are recommending that the threshold 

level cited should be changed to an equivalent CNEL level.  Additionally, a specific indoor 

criterion should be cited rather than a vague phrase such as “provide mitigation measures.”  

The recommended language for Policy 3.1 is as follows: 

 

Require that developers of new single-family and multi-family residential 

neighborhoods in areas where the projected noise levels exceeds 60 CNEL to 

provide mitigation measures for new residences to reduce indoor noise levels to 

45 CNEL based on future traffic and railroad noise levels. 

7.4 Outdoor Noise Criteria 

The Noise Element does not contain any specific standards in regards to outdoor areas for new 

residential developments.  It is important to protect certain outdoor areas for the benefit of the 

residents.  In fact, the City generally imposes an outdoor noise standard as a condition of 

approval on new residential developments.  However, this standard should be included in the 

Noise Element so that the planning for new developments will clearly addresses the need to 

protect certain outdoor areas.  A new Policy 3.5 is recommend and would read as follows: 

 

Require that developers of new single-family and multi-family residential 

neighborhoods in areas where the projected noise levels exceeds 65 CNEL to 

provide mitigation measures (e.g., noise barriers, setbacks, site design) for new 

residences to reduce outdoor noise levels to 65 CNEL based on future traffic 

conditions.  This criteria would apply to rear yard areas for single family 
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developments and private patio areas and community recreation facilities (e.g., 

parks and swimming pools) for multi-family developments. 

7.5 Development of Sensitive Land Uses Along Interstate 5 

The noise levels along Interstate 5 are projected to increase with either the Current General 

Plan or the proposed OVOV Plan.  Traffic levels are projected to increase and the percent of 

nighttime traffic will also continue to increase.  Residential development very close to the 

freeway results in very high soundwalls, or in some cases, wall height requirements that are 

infeasible.  (Generally soundwall heights greater than 16 feet are considered infeasible.)  Very 

high soundwalls are also not consistent with the area’s character that is suburban or even rural 

in some locations.  Additionally, the California Air Resources Board has recommended that 

residences be located 500 feet from the edge of the freeway due to potential air toxic impacts 

unless detailed air studies are done.  Therefore, a new Policy 3.6 is recommended below which 

prohibits residential buildings within 150 feet of the Interstate 5 centerline.  The purpose of the 

policy is to avoid placing residential uses in an area that can not adequately be noise mitigated, 

and to reduce the use of high soundwalls along the I-5.  It should be noted that the centerline 

was utilized as a reference instead of the right of way, because the right of way width varies 

greatly as the freeway passes through the study area.  The proposed Policy 3.6 reads as 

follows: 

 

New residential buildings shall not be located within 150 feet of the Interstate 5 

centerline. 

7.6 Disclosure Statements for Special Areas 

Three land use situations were identified above where buyer/renter notification programs 

would be beneficial.  A new Policy 3.7 is recommended and would read as follows: 

 

A buyer and renter notification program should be developed for new residential 

developments to educate and inform potential buyers and renters of the sources of 

noise in the area or new sources that may occur.  Potential buyers and renters 

within 1 mile of Magic Mountain or within 1,000 feet of the railroad should 

receive notice that these sources occasionally generate high levels of noise and 
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that the frequency and loudness of these noise events may change over time.  

Potential buyers and renters in or within 200 feet of high-density mixed use 

developments should be noticed that the commercial uses within the mixed use 

developments may generate noise in excess of levels typically found in residential 

areas, and that the commercial uses may change over time and the associated 

noise levels and frequency of noise events may also change along with the use. 
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APPENDIX 
 

Traffic Noise Contours 



Santa Clarita Noise Element / Existing Traffic Noise Contours (Arterial): 

     CNEL 50’    

ROAD End 1 End 2 ADT SPEED from CL 70 65 60 

LAKE HUGHES ROAD North Section North Section 9,000 50 66.9 36 61 106 

SAN FRANCISQUITO CANYON South of Dry Gulch 

Road 

North of Dry Gulch 

Road 

0 45 0 0 0 0 

BOUQUET CANYON ROAD North End North End 5,000 40 61.4 19 33 59 

SIERRA HIGHWAY Aqua Dolce Canyon 

Road 

E of Aqua Dolce 

Canyon 

2,000 40 57.4 12 21 37 

LAKE HUGHES ROAD Mid-Section North Section 2,000 45 58.9 14 25 44 

SAN FRANCISQUITO CANYON Mid-Section South of Dry Gulch 

Road 

0 45 0 0 0 0 

RIDGE ROUTE ROAD Lake Hughes Road N of Lake Hughes 

Road 

5,000 50 64.3 27 46 80 

LAKE HUGHES ROAD Castaic Road Ridge Route Road 9,000 45 65.5 30 53 92 

RIDGE ROUTE ROAD Castaic Road Lake Hughes Road 5,000 50 64.3 27 46 80 

CASTAIC ROAD Parker Road Lake Hughs Road 12,000 50 68.1 41 70 121 

THE OLD ROAD Parker Road Sloan Canyon Road 2,000 50 60.4 17 30 52 

AGUA DULCE CANYON ROAD Escondido Canyon 

Road 

Sierra Highway 4,000 45 61.9 20 35 62 

ESCONDIDO CANYON ROAD Aqua Dolce Cyn Road East End 3,000 45 60.7 18 31 54 

AGUA DULCE ROAD Davenport Road Escondido Canyon 

Road 

3,000 55 63.5 25 43 72 

DAVENPORT ROAD Tick Canyon Road Aqua Dulce Road 2,000 45 58.9 14 25 44 

DAVENPORT ROAD Sierra Highway Tick Canyon Road 2,000 35 55.8 9 17 30 

SAN FRANCISQUITO CANYON N of Copper Hill Drive Mid-Section 0 45 0 0 0 0 

MCBEAN PARKWAY North of Copperhill  0 40 0 0 0 0 

SECO CANYON ROAD Copper Hill Drive N of Copper Hill Drive 10,000 35 62.8 21 38 69 

COPPER HILL DRIVE Sycamore High Ridge 5,000 55 65.7 32 54 91 

COPPER HILL DRIVE Haskell Canyon Road Sycamore 5,000 45 62.9 23 40 69 

COPPER HILL DRIVE Seco Canyon Road Haskell Canyon Road 20,000 55 71.7 60 102 173 

BOUQUET CANYON ROAD David Way Vasquez Canyon Road 11,000 50 67.8 39 68 116 

HASLEY CANYON ROAD Del Valle Road Sloan Canyon Road 3,000 40 59.2 14 26 46 

SIERRA HIGHWAY Vasquez Canyon Road Davenport Road 11,000 40 64.8 28 49 87 

HASLEY CANYON ROAD The Old Road Commerce Center 

Drive 

17,000 40 66.7 34 61 108 

SIERRA HIGHWAY Sand Canyon Road Vasquez Canyon Road 11,000 35 63.2 22 40 73 

SIERRA HIGHWAY S of Vasquez Canyon 

Rd 

Vasquez Canyon Road 11,000 45 66.3 33 58 102 



COPPER HILL DRIVE Decoro Drive McBean Parkway 26,500 45 70.2 51 89 156 

PLUM CANYON ROAD West of Golden Valley West of Golden Valley 24,000 45 69.7 48 85 149 

COPPER HILL DRIVE Alta Vista Way Decoro Drive 33,000 60 73.9 76 128 218 

DECORO DRIVE Rye Canyon Dickason Drive 12,000 35 63.6 23 42 76 

DECORO DRIVE Dickason Drive McBean Parkway 14,000 55 70.2 51 86 147 

PLUM CANYON ROAD West of Golden Valley South of Skyline 

Ranch Rd 

24,000 45 69.7 48 85 149 

THE OLD ROAD Newhall Ranch Road N of Newhall Ranch 

Road 

10,000 45 65.9 32 55 97 

THE OLD ROAD Henry Mayo Drive Newhall Ranch Road 15,000 55 70.5 53 89 152 

RYE CANYON ROAD Avenue Scott Newhall Ranch Road 25,000 50 71.3 58 100 172 

WHITES CANYON ROAD South of Skyline Ranch 

Rd 

Skyline Ranch Road 13,000 55 69.8 49 84 142 

AGUA DULCE ROAD Soledad Canyon Road Davenport Road 3,000 55 63.5 25 43 72 

HENRY MAYO DRIVE The Old Road East of Commerce Ctr 

Dr 

5,000 45 62.9 23 40 69 

HENRY MAYO DRIVE The Old Road East of Commerce Ctr 

Dr 

5,000 40 61.4 19 33 59 

DICKASON DRIVE Newhall Ranch Road Decoro Drive 13,000 50 68.5 42 73 126 

NEWHALL RANCH ROAD Dickenson Drive Rye Canyon Road 21,000 50 70.6 53 92 158 

SOLEDAD CANYON ROAD Aqua Dolce Road East of Aqua Dolce Rd 8,000 55 67.7 39 67 114 

HENRY MAYO DRIVE East of Commerce Ctr 

Dr 

Commerce Center 

Drive 

5,000 45 62.9 23 40 69 

AVE TIBBITTS Avenue Scott Newhall Ranch Road 9,000 35 62.3 20 36 66 

THE OLD ROAD Rye Canyon Road Henry Mayo Drive 33,000 50 72.5 66 114 196 

AVE SCOTT Avenue Tibbitts Rockefeller Avenue 10,000 35 62.8 21 38 69 

AVE TIBBITTS Avenue Scott Hopkins 0 35 0 0 0 0 

NEWHALL RANCH ROAD Bouquet Canyon Road E of Bouquet Canyon 

Rd 

7,000 50 65.8 32 55 94 

NEWHALL RANCH ROAD West of Golden Valley  0 45 0 0 0 0 

SANTA CLARITA PARKWAY Newhall Ranch Road Bouquet Canyon Road 0 45 0 0 0 0 

AVE TIBBITTS Hopkins Magic Mountain 

Parkway 

0 55 0 0 0 0 

BOUQUET CANYON ROAD Soledad Canyon / 

Valencia 

Newhall Ranch Road 63,000 45 73.9 77 136 237 

THE OLD ROAD Magic Mountain 

Parkway 

Rye Canyon Road 31,000 35 67.7 38 69 125 

HENRY MAYO DRIVE Commerce Center 

Drive 

Chiquito Canyon Road 5,000 40 61.4 19 33 59 



 

MAGIC MOUNTAIN PARKWAY The Old Road Magic Mountain 

Theme Park 

16,000 55 70.7 54 92 156 

LOST CANYON ROAD Sand Canyon Road East of Sand Canyon 

Rd 

0 45 0 0 0 0 

MAGIC MOUNTAIN PARKWAY  East of Commerce Ctr 

Dr 

0 50 0 0 0 0 

SAND CANYON ROAD South of Jakes Way Jakes Way 9,000 45 65.5 30 53 92 

MAGIC MOUNTAIN PARKWAY Bouquet Canyon Road Valencia Blvd 21,000 50 70.6 53 92 158 

HENRY MAYO DRIVE West of Chiquito Cyn 

Rd 

West of Chiquito Cyn 

Rd 

5,000 45 62.9 23 40 69 

WHITES CANYON ROAD Via Princessa Soledad Canyon Road 25,000 50 71.3 58 100 172 

THE OLD ROAD North of Valencia Blvd Magic Mountain 

Parkway 

15,000 55 70.5 53 89 152 

TOURNEY ROAD Valencia Boulevard Magic Mountain 

Parkway 

6,000 35 60.5 16 29 53 

VALENCIA BOULEVARD Tourney Road Rockwell Canyon Road 43,000 45 72.3 64 113 197 

VALENCIA BOULEVARD Interstate 5 Tourney Road 44,000 45 72.4 65 114 199 

THE OLD ROAD Valencia Blvd North of Valencia Blvd 15,000 40 66.2 32 57 102 

VALENCIA BOULEVARD The Old Road Interstate 5 21,000 45 69.1 45 80 139 

HENRY MAYO DRIVE Wes of Chiquito Cyn Rd to West End 5,000 40 61.4 19 33 59 

VIA PRINCESSA North of Lost Canyon Sierra Highway 24,000 35 66.6 33 60 109 

VIA PRINCESSA Lost Canyon Road North of Lost Canyon 5,000 35 59.7 15 27 49 

MAGIC MOUNTAIN PARKWAY Commerce Center 

Drive 

Valencia Blvd 0 45 0 0 0 0 

VIA PRINCESSA East of Golden Valley 

Rd 

 0 35 0 0 0 0 

VIA PRINCESSA Santa Clarita Pkwy Golden Valley Road 0 40 0 0 0 0 

GOLDEN VALLEY ROAD Sierra Highway Via Princessa 20,000 60 71.7 60 102 173 

ROCKWELL CANYON ROAD McBean Parkway Valencia Blvd 15,000 50 69.1 45 78 135 

VIA PRINCESSA Railroad Avenue West of Railroad 

Canyon 

2,000 40 57.4 12 21 37 

RAILROAD AVENUE Via Princessa South of Via Princessa 36,000 40 70.0 50 89 158 

16TH STREET Newhall Avenue Orchard Village Road 9,000 35 62.3 20 36 66 

STEVENSON RANCH PARKWAY The Old Road North of Pico Canyon 

Road 

28,000 50 71.8 61 105 181 

LYONS AVENUE EXTENSION Railroad Canyon Walnut 20,000 55 71.7 60 102 173 

THE OLD ROAD Pico Canyon Road Stevensons Ranch 

Parkway 

25,000 40 68.4 42 74 132 

SAND CANYON ROAD Placerita Canyon Road South of Jakes Way 9,000 45 65.5 30 53 92 



LYONS AVENUE Newhall Avenue Walnut 38,000 45 71.7 61 106 186 

NEWHALL AVENUE Lyons Avenue 16th Street 1,000 45 55.9 10 18 32 

PICO CANYON ROAD The Old Road Stevenson Ranch 

Parkway 

16,000 55 70.7 54 92 156 

STEVENSON RANCH PARKWAY Pico Canyon Road North of Pico Canyon 

Road 

8,000 50 66.4 34 58 100 

WILEY CANYON ROAD Lyons Avenue Tournament Canyon 

Road 

18,000 40 67.0 35 63 112 

LYONS AVENUE EXTENSION  East of Railroad 

Canyon 

0 55 0 0 0 0 

NEWHALL AVENUE Market Street Lyons Avenue 22,000 45 69.3 46 81 142 

SIERRA HIGHWAY Intersection Dockweiler Intersection 

Dockweiler 

16,000 45 68.0 40 70 122 

SIERRA HIGHWAY Newhall Avenue Dockweiler Drive 16,000 45 68.0 40 70 122 

NEWHALL AVENUE Sierra Highway East of Sierra Highway 39,000 45 71.8 61 107 188 

CALGROVE BOULEVARD Wiley Canyon East End 600 55 56.5 12 20 34 

CALGROVE BOULEVARD The Old Road Wiley Canyon 11,000 55 69.1 46 77 132 

THE OLD ROAD Calgrove Boulevard North of Calgrove Blvd 5,000 45 62.9 23 40 69 

THE OLD ROAD North of Calgrove Blvd Pico Canyon Road 5,000 35 59.7 15 27 49 

THE OLD ROAD Sierra Highway Calgrove Boulevard 7,000 45 64.4 27 47 82 

SAN FERNANDO RD (LA) Sierra Highway S of Sierra Highway 0 45 0 0 0 0 

CHIQUITO CANYON ROAD Lower Mid Point North End 2,000 45 58.9 14 25 44 

CHIQUITO CANYON ROAD South End Lower Mid-Point 17,000 45 68.2 41 72 126 

HILLCREST PARKWAY The Old Road Sloan Canyon Road 15,000 45 67.7 39 68 118 

SAND CANYON ROAD S of Placerita Canyon Little Tujunga Canyon 

Rd 

9,000 45 65.5 30 53 92 

PLACERITA CANYON ROAD W of Sand Canyon 

Road 

W of Sand Canyon 

Road 

4,000 40 60.4 17 30 53 

PLACERITA CANYON ROAD Mid-Section Mid-Section 4,000 55 64.7 29 49 83 

PLACERITA CANYON ROAD East of Sierra Highway East of Sierra Highway 4,000 55 64.7 29 49 83 

PLACERITA CANYON ROAD Sierra Highway East of Sierra Highway 4,000 55 64.7 29 49 83 

PLACERITA CANYON ROAD East of Sierra Highway Mid-Section 4,000 55 64.7 29 49 83 

PLACERITA CANYON ROAD East of Sierra Highway East of Sierra Highway 4,000 45 61.9 20 35 62 

SOLEDAD CANYON ROAD Shadow Pines Blvd Aqua Dolce Road 8,000 55 67.7 39 67 114 

SIERRA HIGHWAY Davenport Road North of Davenport Rd 2,000 45 58.9 14 25 44 

SIERRA HIGHWAY North of Davenport Rd Aqua Dolce Canyon 

Road 

2,000 45 58.9 14 25 44 

BOUQUET CANYON ROAD Vasquez Canyon Road Mid Section 5,000 50 64.3 27 46 80 

BOUQUET CANYON ROAD Mid Section North End 5,000 50 64.3 27 46 80 



 

VASQUEZ CANYON ROAD Sierra Highway North of Sierra 

Highway 

8,000 45 65.0 28 50 87 

VASQUEZ CANYON ROAD North of Sierra 

Highway 

East of Bouquet 

Canyon 

8,000 40 63.5 24 42 74 

SOLEDAD CANYON ROAD W of Shadow Pines 

Blvd 

W of Shadow Pines 

Blvd 

12,000 50 68.1 41 70 121 

SOLEDAD CANYON ROAD W of Shadow Pines 

Blvd 

Shadow Pines Blvd 12,000 35 63.6 23 42 76 

SOLEDAD CANYON ROAD West of Sand Canyon Sand Canyon Road 26,000 40 68.6 42 75 134 

SOLEDAD CANYON ROAD East of Sand Cayon Sand Canyon Road 33,000 50 72.5 66 114 196 

SOLEDAD CANYON ROAD East of Sand Cayon East of Sand Cayon 33,000 50 72.5 66 114 196 

SAND CANYON ROAD Jakes Way South of Soledad 

Canyon 

28,000 45 70.4 52 91 160 

SAND CANYON ROAD South of Soledad 

Canyon 

Soledad Canyon Road 28,000 50 71.8 61 105 181 

SOLEDAD CANYON ROAD West of Sand Canyon West of Sand Canyon 26,000 50 71.5 59 101 175 

SOLEDAD CANYON ROAD East of Sierra Highway Sierra Highway 35,000 50 72.8 68 117 201 

SOLEDAD CANYON ROAD East of Sierra Highway West of Sand Canyon 35,000 45 71.4 58 102 178 

SOLEDAD CANYON ROAD East of Sierra Highway East of Sierra Highway 35,000 45 71.4 58 102 178 

SOLEDAD CANYON ROAD East of Whites Canyon Whites Canyon Road 46,000 40 71.0 56 100 178 

SOLEDAD CANYON ROAD East of Whites Canyon East of Whites Canyon 46,000 45 72.5 67 116 204 

SOLEDAD CANYON ROAD West of Sierra Highway Sierra Highway 46,000 45 72.5 67 116 204 

SOLEDAD CANYON ROAD West of Sierra Highway East of Whites Canyon 46,000 45 72.5 67 116 204 

SOLEDAD CANYON ROAD West of Whites Canyon Whites Canyon 46,000 45 72.5 67 116 204 

WHITES CANYON ROAD Soledad Canyon Road N of Soledad Canyon 

Road 

41,000 40 70.5 53 95 168 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

N of Soledad Canyon 

Road 

41,000 50 73.5 73 126 217 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

N of Soledad Canyon 

Road 

41,000 40 70.5 53 95 168 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

N of Soledad Canyon 

Road 

41,000 30 67.1 35 65 121 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

N of Soledad Canyon 

Road 

41,000 55 74.8 83 142 241 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

N of Soledad Canyon 

Road 

41,000 35 68.9 44 80 144 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

South of Plum Canyon 41,000 45 72.0 63 110 193 

WHITES CANYON ROAD South of Plum Canyon Plum Canyon Road 41,000 35 68.9 44 80 144 



PLUM CANYON ROAD West of Golden Valley East of Bouquet 

Canyon 

24,000 40 68.2 41 72 129 

PLUM CANYON ROAD Bouquet Canyon Road East of Bouquet 

Canyon 

24,000 40 68.2 41 72 129 

BOUQUET CANYON ROAD David Way Susan 11,000 45 66.3 33 58 102 

BOUQUET CANYON ROAD Plum Canyon Susan 10,000 45 65.9 32 55 97 

COPPER HILL DRIVE High Ridge Benz Road 5,000 60 65.7 32 54 91 

HASKELL CANYON ROAD Jeffers Lane Copper Hill Drive 12,000 45 66.7 35 61 106 

HASKELL CANYON ROAD Bouquet Canyon Road Ridgegrove Drive 12,000 35 63.6 23 42 76 

HASKELL CANYON ROAD Jeffers Lane Ridgegrove Drive 12,000 45 66.7 35 61 106 

BOUQUET CANYON ROAD Urbandale Avenue Plum Canyon 30,000 45 70.7 54 95 166 

BOUQUET CANYON ROAD Haskell Canyon Road Urbandale Avenue 30,000 45 70.7 54 95 166 

BOUQUET CANYON ROAD Alamogordo Road Centurion Way 52,000 45 73.1 71 124 216 

BOUQUET CANYON ROAD Centurion Way Haskell Canyon Road 38,000 45 71.7 61 106 186 

BOUQUET CANYON ROAD Seco Canyon Road Santa Clarita Parkway 42,000 50 73.6 74 127 219 

BOUQUET CANYON ROAD Santa Clarita Parkway Urbandale Avenue 30,000 40 69.2 46 81 144 

SECO CANYON ROAD Bouquet Canyon Road N of Bouquet Canyon 

Rd 

23,000 40 68.0 40 71 126 

SECO CANYON ROAD N of Bouquet Canyon 

Rd 

Decoro Drive 23,000 35 66.4 32 59 107 

SECO CANYON ROAD Decoro Drive North of Decoro Drive 23,000 35 66.4 32 59 107 

SECO CANYON ROAD North of Decoro Drive S of Copper Hill Drive 19,000 35 65.5 29 53 97 

SECO CANYON ROAD S of Copper Hill Drive Copper Hill Drive 19,000 35 65.5 29 53 97 

COPPER HILL DRIVE San Francisquito 

Canyon 

Seco Canyon Road 35,000 35 68.2 40 73 133 

COPPER HILL DRIVE McBean Parkway San Francisquito 

Canyon 

35,000 50 72.8 68 117 201 

MCBEAN PARKWAY Sunset Hills Drive Copper Hill Drive 22,000 40 67.8 39 69 123 

MCBEAN PARKWAY South of Sunset Hills Sunset Hills Drive 22,000 40 67.8 39 69 123 

MCBEAN PARKWAY Decoro Drive North of Decoro Drive 27,000 40 68.7 43 77 137 

MCBEAN PARKWAY South of Sunset Hills North of Decoro Drive 27,000 40 68.7 43 77 137 

MCBEAN PARKWAY North of Decoro Drive North of Decoro Drive 27,000 40 68.7 43 77 137 

DECORO DRIVE McBean Parkway Grandview 19,000 45 68.7 43 76 133 

DECORO DRIVE Grandview Hillsburough 14,000 45 67.4 37 65 114 

DECORO DRIVE Hillsburough Bidwell Lane 17,000 45 68.2 41 72 126 

DECORO DRIVE Bidwell Lane Delgado Drive 11,000 55 69.1 46 77 132 

DECORO DRIVE Delgado Drive Seco Canyon Road 11,000 60 69.1 46 77 132 

MCBEAN PARKWAY Newhall Ranch Road Fairveiw Drive 32,000 40 69.5 47 84 149 

MCBEAN PARKWAY Fairveiw Drive Decoro Drive 32,000 40 69.5 47 84 149 



COPPER HILL DRIVE Alta Vista Way Smyth Drive 35,000 55 74.1 78 132 224 

COPPER HILL DRIVE Newhall Ranch Road Smyth Drive 35,000 60 74.1 78 132 224 

AVE SCOTT Avenue Tibbitts Stanford Avenue 14,000 45 67.4 37 65 114 

AVE SCOTT Stanford Avenue Rye Canyon 10,000 40 64.4 26 47 83 

NEWHALL RANCH ROAD Rye Canyon Road Interstate 5 ramp 25,000 45 69.9 49 87 151 

BOUQUET CANYON ROAD Newhall Ranch Road Espuella Avenue 52,000 55 75.9 93 158 269 

BOUQUET CANYON ROAD Espuella Avenue Seco Canyon Road 52,000 45 73.1 71 124 216 

NEWHALL RANCH ROAD Bouquet Canyon Road Hillsburough 37,000 45 71.6 60 105 183 

NEWHALL RANCH ROAD Hillsburough West of Hillsburough 37,000 45 71.6 60 105 183 

NEWHALL RANCH ROAD E of Bouquet Canyon 

Rd 

E of Bouquet Canyon 

Rd 

7,000 45 64.4 27 47 82 

NEWHALL RANCH ROAD E of Bouquet Canyon 

Rd 

E of Bouquet Canyon 

Rd 

7,000 50 65.8 32 55 94 

NEWHALL RANCH ROAD W of Hillsburough East of McBean Pkwy 37,000 50 73.0 70 120 207 

NEWHALL RANCH ROAD East of McBean Pkwy McBean Parkway 37,000 50 73.0 70 120 207 

MCBEAN PARKWAY Avenue Scott Newhall Ranch Road 47,000 45 72.6 67 118 206 

AVE SCOTT Rockefeller Avenue McBean Parkway 14,000 35 64.2 25 46 83 

NEWHALL RANCH ROAD Interstate 5 ramp Interstate 5 ramp 28,000 50 71.8 61 105 181 

NEWHALL RANCH ROAD E of Interstate 5 ramp E of Interstate 5 ramp 28,000 45 70.4 52 91 160 

COMMERCE CENTER DRIVE Magic Mountain 

Parkway 

Henry Mayo Drive 0 55 0 0 0 0 

COMMERCE CENTER DRIVE Henry Mayo Drive Hasley Canyon Road 17,000 55 71.0 56 95 161 

THE OLD ROAD South of Hasley 

Canyon 

Hasley Canyon Road 9,000 40 64.0 25 44 79 

RIDGE ROUTE ROAD N of Lake Hughes Road Templin Parkway 5,000 50 64.3 27 46 80 

THE OLD ROAD Sloan Canyon Road N of Sloan Canyon 

Road 

9,000 40 64.0 25 44 79 

THE OLD ROAD Hasley Canyon Road S of Hillcrest Parkway 16,000 40 66.5 33 59 105 

THE OLD ROAD S of Hillcrest Parkway Hillcrest Parkway 16,000 50 69.4 47 81 139 

LONG CANYON ROAD Henry Mayo Drive Potrero Canyon 0 45 0 0 0 0 

STEVENSON RANCH PARKWAY The Old Road East of the Old Road 13,000 50 68.5 42 73 126 

MCBEAN PARKWAY Rockwell Canyon Road Interstate 5 ramp 47,000 45 72.6 67 118 206 

MCBEAN PARKWAY Interstate 5 ramp Interstate 5 ramp 47,000 45 72.6 67 118 206 

PICO CANYON ROAD The Old Road Interstate 5 ramp 40,000 55 74.7 83 140 239 

LYONS AVENUE Interstate 5 ramp Interstate 5 38,000 50 73.1 70 121 209 

PICO CANYON ROAD Interstate 5 ramp West of Wiley Canyon 40,000 40 70.4 53 94 166 

LYONS AVENUE Wiley Canyon Road Interstate 5 ramp 38,000 50 73.1 70 121 209 

LYONS AVENUE Interstate 5 ramp Interstate 5 44,000 50 73.8 75 130 224 

RYE CANYON ROAD The Old Road NE of The Old Road 35,000 50 72.8 68 117 201 



RYE CANYON ROAD South of Avenue Scott Avenue Scott 23,000 45 69.5 47 83 145 

RYE CANYON ROAD NE of The Old Road South of Avenue Scott 35,000 45 71.4 58 102 178 

MAGIC MOUNTAIN PARKWAY The Old Road Interstate 5 26,000 50 71.5 59 101 175 

MAGIC MOUNTAIN PARKWAY Interstate 5 Tourney Road 30,000 50 72.1 63 109 187 

MAGIC MOUNTAIN PARKWAY Interstate 5 Interstate 5 26,000 45 70.1 50 88 154 

MAGIC MOUNTAIN PARKWAY Int of Mag Mt. & 

Tibbitts 

Int of Mag Mt. & 

Tibbitts 

30,000 45 70.7 54 95 166 

MAGIC MOUNTAIN PARKWAY Tourney Road West of McBean 

Parkway 

21,000 45 69.1 45 80 139 

MAGIC MOUNTAIN PARKWAY McBean Parkway West of McBean 

Parkway 

21,000 45 69.1 45 80 139 

MAGIC MOUNTAIN PARKWAY West of McBean 

Parkway 

West of McBean 

Parkway 

21,000 50 70.6 53 92 158 

MCBEAN PARKWAY Magic Mountain 

Parkway 

Creekside 51,000 45 73.0 70 122 214 

MCBEAN PARKWAY Creekside Avenue Scott 58,000 45 73.6 74 130 228 

MAGIC MOUNTAIN PARKWAY McBean Parkway East of McBean 

Parkway 

16,000 45 68.0 40 70 122 

MAGIC MOUNTAIN PARKWAY East of McBean 

Parkway 

East of McBean 

Parkway 

21,000 40 67.6 38 68 121 

MAGIC MOUNTAIN PARKWAY Valencia Blvd West of Valencia Blvd 21,000 40 67.6 38 68 121 

MAGIC MOUNTAIN PARKWAY West of Valencia Blvd West of Valencia Blvd 21,000 40 67.6 38 68 121 

MCBEAN PARKWAY South of Magic 

Mountain 

Magic Mountain 

Parkway 

43,000 40 70.8 55 97 172 

MCBEAN PARKWAY Valencia Blvd North of Valencia Blvd 43,000 45 72.3 64 113 197 

MCBEAN PARKWAY North of Valencia Blvd South of Magic 

Mountain 

43,000 45 72.3 64 113 197 

VALENCIA BOULEVARD McBean Parkway East of McBean 

Parkway 

48,000 45 72.7 68 119 208 

VALENCIA BOULEVARD East of McBean 

Parkway 

SW of Magic Mountain 

Pkwy 

48,000 45 72.7 68 119 208 

VALENCIA BOULEVARD SW of Magic Mountain 

Pkwy 

East of McBean 

Parkway 

48,000 45 72.7 68 119 208 

VALENCIA BOULEVARD McBean Parkway West of McBean 

Parkway 

51,000 50 74.4 81 140 241 

VALENCIA BOULEVARD West of McBean 

Parkway 

Rockwell Canyon Road 51,000 40 71.5 59 106 188 

MCBEAN PARKWAY Del Monte Drive Valencia Blvd 35,000 45 71.4 58 102 178 

MCBEAN PARKWAY Arroyo Park Drive Del Monte Drive 35,000 45 71.4 58 102 178 

MCBEAN PARKWAY South of Arroya Park 

Dr 

Arroyo Park Drive 35,000 45 71.4 58 102 178 



MCBEAN PARKWAY Orchard Village Road North of Orchard 

Village 

38,000 45 71.7 61 106 186 

MCBEAN PARKWAY North of Orchard 

Village 

South of Arroya Park 

Dr 

38,000 45 71.7 61 106 186 

MCBEAN PARKWAY Rockwell Canyon Road Singing Hills Drive 30,000 45 70.7 54 95 166 

MCBEAN PARKWAY East of Singing Hills Dr Orchard Village Road 30,000 45 70.7 54 95 166 

MCBEAN PARKWAY Singing Hills Drive East of Singing Hills 

Dr 

30,000 45 70.7 54 95 166 

TOURNAMENT ROAD Wiley Canyon Road Mid-Section 6,000 40 62.2 20 36 64 

TOURNAMENT ROAD Mid-Section South of McBean 

Parkway 

6,000 55 66.5 34 59 99 

WILEY CANYON ROAD Lyons Avenue South of Lyons 

Avenue 

7,000 35 61.2 18 32 58 

WILEY CANYON ROAD Calgrove Boulevard North of Calgrove Blvd 9,000 35 62.3 20 36 66 

WILEY CANYON ROAD North of Calgrove Blvd South of Lyons 

Avenue 

9,000 40 64.0 25 44 79 

VALLEY STREET Lyons Avenue South of Lyons 

Avenue 

9,000 45 65.5 30 53 92 

LYONS AVENUE Apple Street Orchard Village Road 37,000 50 73.0 70 120 207 

LYONS AVENUE Apple Street Rotella 37,000 50 73.0 70 120 207 

LYONS AVENUE Wiley Canyon Everette Drive 38,000 50 73.1 70 121 209 

LYONS AVENUE Newhall Avenue Arcadia Street 38,000 50 73.1 70 121 209 

LYONS AVENUE Arcadia Street Valley Street 38,000 55 74.5 81 137 233 

RAILROAD AVENUE Lyons Avenue North of Lyons Avenue 35,000 40 69.9 49 88 156 

RAILROAD AVENUE North of Lyons Avenue South of Via Princessa 35,000 45 71.4 58 102 178 

RAILROAD AVENUE South of Via Princessa South of Via Princessa 35,000 45 71.4 58 102 178 

WILEY CANYON ROAD East of Tournament Orchard Village Road 13,000 45 67.1 36 63 110 

WILEY CANYON ROAD Tournament East of Tournament 13,000 40 65.6 30 53 95 

ORCHARD VILLAGE ROAD Wiley Canyon Road Mill Valley 29,000 45 70.5 53 93 163 

ORCHARD VILLAGE ROAD Mill Valley McBean Parkway 29,000 50 72.0 62 107 184 

ORCHARD VILLAGE ROAD Lyons Avenue Dalbey Drive 21,000 50 70.6 53 92 158 

ORCHARD VILLAGE ROAD Dalbey Drive 16th Street 21,000 35 66.0 31 56 102 

RAILROAD AVENUE Via Princessa North of Via Princessa 36,000 45 71.5 59 103 181 

RAILROAD AVENUE North of Via Princessa South of Magic 

Mountain 

36,000 50 72.9 69 118 204 

RAILROAD AVENUE South of Magic 

Mountain 

Magic Mountain 

Parkway 

38,000 50 73.1 70 121 209 

MAGIC MOUNTAIN PARKWAY Via Princessa Bouquet Canyon Road 0 40 0 0 0 0 

VALENCIA BOULEVARD Magic Mountain 

Parkway 

N of Magic Mountain 

Pkwy 

52,000 45 73.1 71 124 216 



VALENCIA BOULEVARD N of Magic Mountain 

Pkwy 

W of Bouquet Canyon 52,000 35 69.9 50 90 163 

VALENCIA BOULEVARD West of Bouquet 

Canyon 

Bouquet Canyon Road 48,000 50 74.2 79 136 234 

VALENCIA BOULEVARD West of Bouquet 

Canyon 

West of Bouquet 

Canyon 

48,000 50 74.2 79 136 234 

BOUQUET CANYON ROAD Magic Mountain 

Parkway 

Cenema Drive 38,000 45 71.7 61 106 186 

BOUQUET CANYON ROAD Cenema Drive Valencia Blvd 38,000 45 71.7 61 106 186 

VIA PRINCESSA Railroad Avenue East of Railroad 

Canyon 

2,000 35 55.8 9 17 30 

VIA PRINCESSA East of Railroad 

Canyon 

East of Railroad 

Canyon 

2,000 35 55.8 9 17 30 

VIA PRINCESSA East of Railroad 

Canyon 

East of Railroad 

Canyon 

2,000 55 61.7 21 35 60 

VIA PRINCESSA West of Magic 

Mountain 

 0 55 0 0 0 0 

VIA PRINCESSA West of Magic 

Mountain 

 0 50 0 0 0 0 

VIA PRINCESSA East of Magic Mountain  0 40 0 0 0 0 

VIA PRINCESSA West of Santa Clarita 

Pkwy 

 0 50 0 0 0 0 

SANTA CLARITA PARKWAY Via Princessa South of Via Princessa 0 45 0 0 0 0 

SANTA CLARITA PARKWAY South of Via Princessa South of Via Princessa 0 45 0 0 0 0 

SANTA CLARITA PARKWAY Sierra Highway West of Sierra 

Highway 

0 45 0 0 0 0 

SANTA CLARITA PARKWAY Soledad Canyon Road South of Soledad 

Canyon 

0 45 0 0 0 0 

SANTA CLARITA PARKWAY Via Princessa North of Via Princessa 0 45 0 0 0 0 

DOCKWEILER DRIVE Mid-Section Mid-Section 5,000 25 56.3 9 16 31 

NEWHALL AVENUE Sierra Highway Valle Del Oro 45,000 45 72.5 66 115 202 

NEWHALL AVENUE NW of Valle Del Oro NW of Valle Del Oro 48,000 50 74.2 79 136 234 

SIERRA HIGHWAY The Old Road North of The Old Road 13,000 45 67.1 36 63 110 

SIERRA HIGHWAY North of The Old Road Newhall Avenue 13,000 45 67.1 36 63 110 

SIERRA HIGHWAY Dockweiler Drive North of Dockweiler 16,000 45 68.0 40 70 122 

SIERRA HIGHWAY North of Dockweiler Placerita Canyon Road 16,000 50 69.4 47 81 139 

GOLDEN VALLEY ROAD Sierra Highway SR-14 14,000 50 68.8 44 76 130 

GOLDEN VALLEY ROAD SR-14 East of SR-14 0 55 0 0 0 0 

GOLDEN VALLEY ROAD S of SR-14 Via Princessa 0 40 0 0 0 0 

GOLDEN VALLEY ROAD East of SR-14 East End 0 50 0 0 0 0 



SIERRA HIGHWAY Golden Valley Road North of Golden Valley 

Rd 

33,000 50 72.5 66 114 196 

SIERRA HIGHWAY North of Golden Valley 

Rd 

North of Golden Valley 

Rd 

33,000 50 72.5 66 114 196 

SIERRA HIGHWAY North of Golden Valley 

Rd 

South of Via Princessa 33,000 45 71.1 57 99 173 

SIERRA HIGHWAY South of Via Princessa Via Princessa 33,000 45 71.1 57 99 173 

SIERRA HIGHWAY Via Princessa North of Via Princessa 38,000 45 71.7 61 106 186 

SIERRA HIGHWAY North of Via Princessa Jakes Way 38,000 45 71.7 61 106 186 

JAKES WAY/CANYON PARK BL Sierra Highway Lost Canyon 7,000 25 57.8 10 20 37 

VIA PRINCESSA Whites Canyon West of Whites 

Canyon 

2,000 40 57.4 12 21 37 

VIA PRINCESSA West of Whites Canyon West of Whites 

Canyon 

2,000 40 57.4 12 21 37 

VIA PRINCESSA West of Whites Canyon West of Whites 

Canyon 

2,000 60 61.7 21 35 60 

VIA PRINCESSA SE of Whites Canyon NW of Sierra Highway 32,000 50 72.4 65 112 193 

SOLEDAD CANYON ROAD West of Whites Canyon West of Whites 

Canyon 

46,000 45 72.5 67 116 204 

SOLEDAD CANYON ROAD West of Whites Canyon East of Golden Valley 

Rd 

46,000 45 72.5 67 116 204 

SOLEDAD CANYON ROAD East of Golden Valley 

Rd 

East of Golden Valley 

Rd 

57,000 45 73.5 74 129 226 

SOLEDAD CANYON ROAD Golden Valley Road East of Golden Valley 

Rd 

57,000 40 72.0 63 112 199 

SOLEDAD CANYON ROAD West of Golden Valley E of Santa Clarita 

Pkwy 

62,000 45 73.8 77 135 236 

SOLEDAD CANYON ROAD Golden Valley Road West of Golden Valley 62,000 45 73.8 77 135 236 

SOLEDAD CANYON ROAD West of Golden Valley West of Golden Valley 62,000 45 73.8 77 135 236 

SOLEDAD CANYON ROAD E of Santa Clarita Pkwy W of Santa Clarita 

Pkwy 

57,000 50 74.9 85 147 254 

SOLEDAD CANYON ROAD W of Santa Clarita 

Pkwy 

Bouquet Canyon Road 64,000 50 75.4 90 155 268 

SANTA CLARITA PARKWAY Soledad Canyon Road Newhall Ranch Road 0 45 0 0 0 0 

GOLDEN VALLEY ROAD Soledad Canyon Road Nth of Soledad Cyn 

Road 

14,000 50 68.8 44 76 130 

NEWHALL AVENUE Railroad Avenue Market Street 22,000 50 70.8 54 94 162 

NEWHALL AVENUE SE of Railroad Avenue Railroad Avenue 22,000 50 70.8 54 94 162 

TICK CANYON ROAD Shadow Pines Blvd South of Davenport 

Road 

0 45 0 0 0 0 

LYONS AVENUE Rotella Peachland Avenue 37,000 55 74.4 80 135 230 



LYONS AVENUE Peachland Avenue Everette Drive 37,000 55 74.4 80 135 230 

ORCHARD VILLAGE ROAD 16th Street North of 16th Street 29,000 35 67.4 37 66 121 

ORCHARD VILLAGE ROAD North of 16th Street Wiley Canyon Road 29,000 50 72.0 62 107 184 

TOURNAMENT ROAD South of McBean 

Parkway 

McBean Parkway 6,000 55 66.5 34 59 99 

NEWHALL AVENUE Valle Del Oro NW of Valle Del Oro 48,000 55 75.5 90 153 259 

NEWHALL AVENUE NW of Valle Del Oro SE of Railroad Avenue 48,000 50 74.2 79 136 234 

SOLEDAD CANYON ROAD East of Sand Canyon East of Sand Canyon 33,000 50 72.5 66 114 196 

SOLEDAD CANYON ROAD East of Sand Canyon East of Sand Canyon 33,000 50 72.5 66 114 196 

SIERRA HIGHWAY Placerita Canyon Road Golden Valley Road 27,000 45 70.2 51 90 157 

SIERRA HIGHWAY Golden Valley Road N of Golden Valley Rd 33,000 45 71.1 57 99 173 

DOCKWEILER DRIVE Sierra Highway Mid-Section 5,000 35 59.7 15 27 49 

HASLEY CANYON ROAD Commerce Center 

Drive 

Del Valle Road 7,000 50 65.8 32 55 94 

WILEY CANYON ROAD Orchard Village Road E of Orchard Village 

Rd 

13,000 40 65.6 30 53 95 

THE OLD ROAD Hillcrest Parkway South of Parker Road 3,000 50 62.1 21 36 63 

THE OLD ROAD South of Parker Road Parker Road 3,000 45 60.7 18 31 54 

LAKE HUGHES ROAD The Old Road Castaic Road 9,000 35 62.3 20 36 66 

THE OLD ROAD Stevensons Ranch 

Parkway 

Valencia Boulevard 17,000 45 68.2 41 72 126 

NEWHALL RANCH ROAD McBean Parkway Avenue Tibbitts 36,000 45 71.5 59 103 181 

GOLDEN VALLEY ROAD Plum Canyon Road South of Plum Cyn Rd 2,000 55 61.7 21 35 60 

GOLDEN VALLEY ROAD North of Newhall Ranch  0 50 0 0 0 0 

SIERRA HIGHWAY South of Sand Canyon South of Sand Canyon 10,000 45 65.9 32 55 97 

SIERRA HIGHWAY North of Skyline Ranch 

Rd 

South of Sand Canyon 10,000 40 64.4 26 47 83 

SIERRA HIGHWAY North of Skyline Ranch 

Rd 

North of Skyline 

Ranch Rd 

15,000 40 66.2 32 57 102 

SIERRA HIGHWAY South of Skyline Ranch 

Rd 

North of Skyline 

Ranch Rd 

15,000 40 66.2 32 57 102 

SIERRA HIGHWAY Soledad Canyon Road South of Skyline 

Ranch Rd 

26,000 40 68.6 42 75 134 

SAND CANYON ROAD Soledad Canyon Road N of Soledad Canyon 

Road 

8,000 50 66.4 34 58 100 

SAND CANYON ROAD   7,000 45 64.4 27 47 82 

SHADOW PINES BOULEVARD North of Soledad 

Canyon 

South of Davenport 

Road 

6,000 40 62.2 20 36 64 

LOST CANYON ROAD East of Lost Canyon  0 45 0 0 0 0 

LOST CANYON ROAD South of Jakes Way  0 45 0 0 0 0 



LOST CANYON ROAD Jakes Way North-East of Jakes 

Way 

0 55 0 0 0 0 

VIA PRINCESSA Sierra Highway NW of Sierra Highway 32,000 40 69.5 47 84 149 

VIA PRINCESSA West of Whites Canyon West of Whites 

Canyon 

2,000 40 57.4 12 21 37 

SIERRA HIGHWAY Jakes Way Soledad Canyon Road 38,000 45 71.7 61 106 186 

HASLEY CANYON ROAD The Old Road North of The Old Road 17,000 40 66.7 34 61 108 

PARKER ROAD The Old Road Sloan Canyon Drive 1,000 50 57.3 13 22 37 

PARKER ROAD The Old Road Interstate 5 6,000 50 65.1 29 51 87 

PARKER ROAD Interstate 5 Castaic Road 6,000 45 63.7 25 43 76 

LAKE HUGHES ROAD Ridge Route Road North-East of Ridge 

Route 

2,000 35 55.8 9 17 30 

LAKE HUGHES ROAD North-East of Ridge 

Route 

Mid-Section 2,000 50 60.4 17 30 52 

LAKE HUGHES ROAD North-East of Ridge 

Route 

North-East of Ridge 

Route 

2,000 50 60.4 17 30 52 

SHADOW PINES BOULEVARD North of Soledad 

Canyon 

North of Soledad 

Canyon 

6,000 40 62.2 20 36 64 

SHADOW PINES BOULEVARD Soledad Canyon Road North of Soledad 

Canyon 

6,000 40 62.2 20 36 64 

VIA PRINCESSA Lost Canyon Road Golden Valley Road 0 35 0.2 0 0 0 

LOST CANYON ROAD Via Princessa Jakes Way 10,000 50 67.3 37 65 111 

VASQUEZ CANYON ROAD East of Bouquet 

Canyon 

East of Bouquet 

Canyon 

7,000 35 61.2 18 32 58 

VASQUEZ CANYON ROAD East of Bouquet 

Canyon 

Bouquet Canyon Road 7,000 35 61.2 18 32 58 

GOLDEN VALLEY ROAD Via Princessa Soledad Canyon Road 14,000 60 70.2 51 86 147 

COPPER HILL DRIVE Benz Road David Way 5,000 45 62.9 23 40 69 

DRY GULCH RD   0 45 0 0 0 0 

TEMPLIN PK Interstate 5 Ridge Route Road 0 50 0 0 0 0 

 Templin Highway North of Templin 

Highway 

0 40 0 0 0 0 

HENRY MAYO DRIVE East of Commerce Ctr 

Dr 

Commerce Center 

Drive 

5,000 40 61.4 19 33 59 

SLOAN CANYON RD Hasley Canyon Road Hillcrest Parkway 0 40 0 0 0 0 

SLOAN CANYON RD Parker Road The Old Road 1,000 40 54.4 8 15 26 

SLOAN CANYON RD Parker Road West of Parker Road 1,000 40 54.4 8 15 26 

POTRERO CANYON RD Henry Mayo Drive Valencia Blvd 0 40 0 0 0 0 

VALENCIA BLVD Magic Mountain 

Parkway 

West of Magic 

Mountain 

0 45 0 0 0 0 



VALENCIA BLVD West of Pico Canyon South of Magic 

Mountain 

0 55 0 0 0 0 

VALENCIA BLVD Pico Canyon Road East of Pico Cyn Road 0 50 0 0 0 0 

VALENCIA BLVD The Old Road West of The Old Road 16,000 45 68.0 40 70 122 

PICO CANYON ROAD South of Valencia  0 45 0 0 0 0 

PICO CANYON ROAD Stevenson Ranch 

Parkway 

W of Stevenson Ranch 3,000 55 63.5 25 43 72 

SKYLINE RANCH RD Whites Canyon Sierra Highway 0 45 0 0 0 0 

LOST CANYON ROAD Sand Canyon Road West of Sand Canyon 

Rd 

0 40 0 0 0 0 

NEWHALL RANCH ROAD Interstate 5 ramp The Old Road 28,000 55 73.2 70 119 202 

COPPER HILL DRIVE David Way Bouquet Canyon Road 0 55 0 0 0 0 

JAKES WAY Jakes Way Lost Canyon 7,000 40 62.9 22 39 70 

NEWHALL RANCH ROAD Santa Clarita Pkwy E of Santa Clarita 

Pkwy 

7,000 45 64.4 27 47 82 

LITTLE TUJUNGA CANYON RO Sand Canyon Road South 0 40 0 0 0 0 

RAILROAD AVENUE Newhall Avenue Lyons Avenue 26,000 50 71.5 59 101 175 

         
         
         
         
         
         
         
         
         
         

 



Existing Freeway Noise Contour Distances for Freeways 

    Distance to CNEL Contour (ft.) 

STREET ADT FREEWAY CNEL @50’ 70 65 60 

I-5 n/o Lake Hughes 78,000 I5 84.1 251 445 789 

I-5 s/o Lake Hughes 84,000 I5 84.4 261 462 818 

I-5 s/o Parker 102,000 I5 85.3 287 509 901 

I-5 s/o Hasley Cyn 114,000 I5 85.8 303 537 952 

I-5 s/o SR-126 124,000 I5 86.1 316 560 993 

I-5 s/o Rye Cyn 133,000 I5 86.4 328 580 1028 

I-5 s/o Magic Mtn 155,000 I5 87.1 353 626 1109 

I-5 s/o Valencia 178,000 I5 87.7 379 671 1188 

I-5 s/o McBean 188,000 I5 87.9 389 689 1221 

I-5 s/o Lyons 197,000 I5 88.1 398 705 1250 

I-5 s/o Calgrove 198,000 I5 88.2 399 707 1253 

SR-14 n/o Aqua Dulce  103,000 SR14 83.8 216 366 622 

SR-14 s/o Aqua Dulce  105,000 SR14 83.9 217 369 628 

SR-14 s/o Soledad Cyn 107,000 SR14 84.0 219 373 633 

SR-14 s/o Sand Cyn 118,000 SR14 84.4 229 390 662 

SR-14 s/o Via Princessa 148,000 SR14 85.4 255 433 735 

SR-14 s/o Sierra Hwy 148,000 SR14 85.4 255 433 735 

SR-14 s/o Golden Valley 151,000 SR14 85.4 257 437 742 

SR-14 s/o Placerita Cyn 160,000 SR14 85.7 264 448 762 

SR-14 n/o I-5 173,000 SR14 86.0 274 465 790 

 



Santa Clarita Noise Element / Current General Plan Traffic Noise Contours (Arterial): 

     CNEL 50’    

ROAD End 1 End 2 ADT SPEED from CL 70 65 60 

LAKE HUGHES ROAD North Section North Section 12,000 50 68.1 41 70 121 

SAN FRANCISQUITO CANYON South of Dry Gulch 

Road 

North of Dry Gulch 

Road 

7,000 45 64.4 27 47 82 

BOUQUET CANYON ROAD North End North End 6,000 40 62.2 20 36 64 

SIERRA HIGHWAY Aqua Dolce Canyon 

Road 

E of Aqua Dolce 

Canyon 

2,000 40 57.4 12 21 37 

LAKE HUGHES ROAD Mid-Section North Section 12,000 45 66.7 35 61 106 

SAN FRANCISQUITO CANYON Mid-Section South of Dry Gulch 

Road 

7,000 45 64.4 27 47 82 

RIDGE ROUTE ROAD Lake Hughes Road N of Lake Hughes 

Road 

36,000 50 72.9 69 118 204 

LAKE HUGHES ROAD Castaic Road Ridge Route Road 43,000 45 72.3 64 113 197 

RIDGE ROUTE ROAD Castaic Road Lake Hughes Road 4,000 50 63.4 24 42 72 

CASTAIC ROAD Parker Road Lake Hughs Road 25,000 50 71.3 58 100 172 

THE OLD ROAD Parker Road Sloan Canyon Road 4,000 50 63.4 24 42 72 

AGUA DULCE CANYON ROAD Escondido Canyon 

Road 

Sierra Highway 8,000 45 65.0 28 50 87 

ESCONDIDO CANYON ROAD Aqua Dolce Cyn Road East End 5,000 45 62.9 23 40 69 

AGUA DULCE ROAD Davenport Road Escondido Canyon 

Road 

13,000 55 69.8 49 84 142 

DAVENPORT ROAD Tick Canyon Road Aqua Dulce Road 3,000 45 60.7 18 31 54 

DAVENPORT ROAD Sierra Highway Tick Canyon Road 4,000 35 58.8 13 24 43 

SAN FRANCISQUITO CANYON N of Copper Hill Drive Mid-Section 7,000 45 64.4 27 47 82 

MCBEAN PARKWAY   9,000 40 64.0 25 44 79 

SECO CANYON ROAD Copper Hill Drive N of Copper Hill Drive 10,000 35 62.8 21 38 69 

COPPER HILL DRIVE Sycamore High Ridge 18,000 55 71.3 57 97 165 

COPPER HILL DRIVE Haskell Canyon Road Sycamore 18,000 45 68.5 42 74 129 

COPPER HILL DRIVE Seco Canyon Road Haskell Canyon Road 29,000 55 73.3 71 121 206 

BOUQUET CANYON ROAD David Way Vasquez Canyon Road 20,000 50 70.4 52 90 154 

HASLEY CANYON ROAD Del Valle Road Sloan Canyon Road 11,000 40 64.8 28 49 87 

SIERRA HIGHWAY Vasquez Canyon Road Davenport Road 15,000 40 66.2 32 57 102 

HASLEY CANYON ROAD The Old Road Commerce Center 

Drive 

40,000 40 70.4 53 94 166 

SIERRA HIGHWAY Sand Canyon Road Vasquez Canyon Road 15,000 35 64.5 26 47 86 

SIERRA HIGHWAY S of Vasquez Canyon 

Rd 

Vasquez Canyon Road 15,000 45 67.7 39 68 118 



COPPER HILL DRIVE Decoro Drive McBean Parkway 47,500 45 72.7 68 118 207 

PLUM CANYON ROAD West of Golden Valley West of Golden Valley 13,000 45 67.1 36 63 110 

COPPER HILL DRIVE Alta Vista Way Decoro Drive 54,000 60 76.0 95 161 274 

DECORO DRIVE Rye Canyon Dickason Drive 9,000 35 62.3 20 36 66 

DECORO DRIVE Dickason Drive McBean Parkway 14,000 55 70.2 51 86 147 

PLUM CANYON ROAD West of Golden Valley South of Skyline 

Ranch Rd 

13,000 45 67.1 36 63 110 

THE OLD ROAD Newhall Ranch Road N of Newhall Ranch 

Road 

23,000 45 69.5 47 83 145 

THE OLD ROAD Henry Mayo Drive Newhall Ranch Road 19,000 55 71.5 59 100 169 

RYE CANYON ROAD Avenue Scott Newhall Ranch Road 46,000 50 74.0 77 133 229 

WHITES CANYON ROAD South of Skyline Ranch 

Rd 

Skyline Ranch Road 19,000 55 71.5 59 100 169 

AGUA DULCE ROAD Soledad Canyon Road Davenport Road 14,000 55 70.2 51 86 147 

HENRY MAYO DRIVE The Old Road East of Commerce Ctr 

Dr 

10,000 45 65.9 32 55 97 

HENRY MAYO DRIVE The Old Road East of Commerce Ctr 

Dr 

10,000 40 64.4 26 47 83 

DICKASON DRIVE Newhall Ranch Road Decoro Drive 21,000 50 70.6 53 92 158 

NEWHALL RANCH ROAD Dickenson Drive Rye Canyon Road 48,000 50 74.2 79 136 234 

SOLEDAD CANYON ROAD Aqua Dolce Road East of Aqua Dolce Rd 22,000 55 72.1 63 107 181 

HENRY MAYO DRIVE East of Commerce Ctr 

Dr 

Commerce Center 

Drive 

17,000 45 68.2 41 72 126 

AVE TIBBITTS Avenue Scott Newhall Ranch Road 34,000 35 68.1 40 72 131 

THE OLD ROAD Rye Canyon Road Henry Mayo Drive 49,000 50 74.2 79 137 236 

AVE SCOTT Avenue Tibbitts Rockefeller Avenue 23,000 35 66.4 32 59 107 

AVE TIBBITTS Avenue Scott Hopkins 32,000 35 67.8 39 70 127 

NEWHALL RANCH ROAD Bouquet Canyon Road E of Bouquet Canyon 

Rd 

44,000 50 73.8 75 130 224 

NEWHALL RANCH ROAD   49,000 45 72.8 69 120 210 

SANTA CLARITA PARKWAY Newhall Ranch Road Bouquet Canyon Road 38,000 45 71.7 61 106 186 

AVE TIBBITTS Hopkins Magic Mountain 

Parkway 

32,000 55 73.8 74 127 215 

BOUQUET CANYON ROAD Soledad Canyon / 

Valencia 

Newhall Ranch Road 75,000 45 74.7 84 148 258 

THE OLD ROAD Magic Mountain 

Parkway 

Rye Canyon Road 54,000 35 70.1 51 92 167 

HENRY MAYO DRIVE Commerce Center 

Drive 

Chiquito Canyon Road 10,000 40 64.4 26 47 83 



 

MAGIC MOUNTAIN PARKWAY The Old Road Magic Mountain 

Theme Park 

83,000 55 77.9 116 196 334 

LOST CANYON ROAD Sand Canyon Road East of Sand Canyon 

Rd 

14,000 45 67.4 37 65 114 

MAGIC MOUNTAIN PARKWAY   60,000 50 75.1 87 151 260 

SAND CANYON ROAD South of Jakes Way Jakes Way 14,000 45 67.4 37 65 114 

MAGIC MOUNTAIN PARKWAY Bouquet Canyon Road Valencia Blvd 48,000 50 74.2 79 136 234 

HENRY MAYO DRIVE West of Chiquito Cyn 

Rd 

West of Chiquito Cyn 

Rd 

10,000 45 65.9 32 55 97 

WHITES CANYON ROAD Via Princessa Soledad Canyon Road 50,000 50 74.3 80 138 238 

THE OLD ROAD North of Valencia Blvd Magic Mountain 

Parkway 

33,000 55 73.9 76 128 218 

TOURNEY ROAD Valencia Boulevard Magic Mountain 

Parkway 

15,000 35 64.5 26 47 86 

VALENCIA BOULEVARD Tourney Road Rockwell Canyon Road 57,000 45 73.5 74 129 226 

VALENCIA BOULEVARD Interstate 5 Tourney Road 66,000 45 74.1 79 139 243 

THE OLD ROAD Valencia Blvd North of Valencia Blvd 33,000 40 69.6 48 85 151 

VALENCIA BOULEVARD The Old Road Interstate 5 59,000 45 73.6 75 131 230 

HENRY MAYO DRIVE Wes of Chiquito Cyn Rd to West End 10,000 40 64.4 26 47 83 

VIA PRINCESSA North of Lost Canyon Sierra Highway 44,000 35 69.2 45 82 150 

VIA PRINCESSA Lost Canyon Road North of Lost Canyon 23,000 35 66.4 32 59 107 

MAGIC MOUNTAIN PARKWAY   45,000 45 72.5 66 115 202 

VIA PRINCESSA   50,000 35 69.7 49 88 160 

VIA PRINCESSA   50,000 40 71.4 59 105 186 

GOLDEN VALLEY ROAD Sierra Highway Via Princessa 57,000 60 76.3 97 165 281 

ROCKWELL CANYON ROAD McBean Parkway Valencia Blvd 26,000 50 71.5 59 101 175 

VIA PRINCESSA Railroad Avenue West of Railroad 

Canyon 

23,000 40 68.0 40 71 126 

RAILROAD AVENUE Via Princessa South of Via Princessa 41,000 40 70.5 53 95 168 

16TH STREET Newhall Avenue Orchard Village Road 9,000 35 62.3 20 36 66 

STEVENSON RANCH 

PARKWAY 

The Old Road North of Pico Canyon 

Road 

30,000 50 72.1 63 109 187 

LYONS AVENUE EXTENSION Railroad Canyon Walnut 49,000 55 75.6 91 154 262 

THE OLD ROAD Pico Canyon Road Stevensons Ranch 

Parkway 

41,000 40 70.5 53 95 168 

SAND CANYON ROAD Placerita Canyon Road South of Jakes Way 14,000 45 67.4 37 65 114 

LYONS AVENUE Newhall Avenue Walnut 49,000 45 72.8 69 120 210 

NEWHALL AVENUE Lyons Avenue 16th Street 2,000 45 58.9 14 25 44 



PICO CANYON ROAD The Old Road Stevenson Ranch 

Parkway 

47,000 55 75.4 89 151 257 

STEVENSON RANCH 

PARKWAY 

Pico Canyon Road North of Pico Canyon 

Road 

11,000 50 67.8 39 68 116 

WILEY CANYON ROAD Lyons Avenue Tournament Canyon 

Road 

31,000 40 69.3 46 82 146 

LYONS AVENUE EXTENSION   30,000 55 73.5 72 123 209 

NEWHALL AVENUE Market Street Lyons Avenue 27,000 45 70.2 51 90 157 

SIERRA HIGHWAY Intersection Dockweiler Intersection 

Dockweiler 

43,000 45 72.3 64 113 197 

SIERRA HIGHWAY Newhall Avenue Dockweiler Drive 27,000 45 70.2 51 90 157 

NEWHALL AVENUE Sierra Highway East of Sierra Highway 58,000 45 73.6 74 130 228 

CALGROVE BOULEVARD Wiley Canyon East End 19,000 55 71.5 59 100 169 

CALGROVE BOULEVARD The Old Road Wiley Canyon 30,000 55 73.5 72 123 209 

THE OLD ROAD Calgrove Boulevard North of Calgrove Blvd 14,000 45 67.4 37 65 114 

THE OLD ROAD North of Calgrove Blvd Pico Canyon Road 24,000 35 66.6 33 60 109 

THE OLD ROAD Sierra Highway Calgrove Boulevard 24,000 45 69.7 48 85 149 

SAN FERNANDO RD (LA) Sierra Highway S of Sierra Highway 20,000 45 68.9 44 78 136 

CHIQUITO CANYON ROAD Lower Mid Point North End 27,000 45 70.2 51 90 157 

CHIQUITO CANYON ROAD South End Lower Mid-Point 27,000 45 70.2 51 90 157 

HILLCREST PARKWAY The Old Road Sloan Canyon Road 18,000 45 68.5 42 74 129 

SAND CANYON ROAD S of Placerita Canyon Little Tujunga Canyon 

Rd 

14,000 45 67.4 37 65 114 

PLACERITA CANYON ROAD W of Sand Canyon 

Road 

W of Sand Canyon 

Road 

8,000 40 63.5 24 42 74 

PLACERITA CANYON ROAD Mid-Section Mid-Section 8,000 55 67.7 39 67 114 

PLACERITA CANYON ROAD East of Sierra Highway East of Sierra Highway 8,000 55 67.7 39 67 114 

PLACERITA CANYON ROAD Sierra Highway East of Sierra Highway 8,000 55 67.7 39 67 114 

PLACERITA CANYON ROAD East of Sierra Highway Mid-Section 8,000 55 67.7 39 67 114 

PLACERITA CANYON ROAD East of Sierra Highway East of Sierra Highway 8,000 45 65.0 28 50 87 

SOLEDAD CANYON ROAD Shadow Pines Blvd Aqua Dolce Road 22,000 55 72.1 63 107 181 

SIERRA HIGHWAY Davenport Road North of Davenport Rd 2,000 45 58.9 14 25 44 

SIERRA HIGHWAY North of Davenport Rd Aqua Dolce Canyon 

Road 

2,000 45 58.9 14 25 44 

BOUQUET CANYON ROAD Vasquez Canyon Road Mid Section 20,000 50 70.4 52 90 154 

BOUQUET CANYON ROAD Mid Section North End 20,000 50 70.4 52 90 154 

VASQUEZ CANYON ROAD Sierra Highway North of Sierra 

Highway 

11,000 45 66.3 33 58 102 

VASQUEZ CANYON ROAD North of Sierra 

Highway 

East of Bouquet 

Canyon 

11,000 40 64.8 28 49 87 



SOLEDAD CANYON ROAD W of Shadow Pines 

Blvd 

W of Shadow Pines 

Blvd 

12,000 50 68.1 41 70 121 

SOLEDAD CANYON ROAD W of Shadow Pines 

Blvd 

Shadow Pines Blvd 12,000 35 63.6 23 42 76 

SOLEDAD CANYON ROAD West of Sand Canyon Sand Canyon Road 24,000 40 68.2 41 72 129 

SOLEDAD CANYON ROAD East of Sand Cayon Sand Canyon Road 34,000 50 72.7 67 115 199 

SOLEDAD CANYON ROAD East of Sand Cayon East of Sand Cayon 34,000 50 72.7 67 115 199 

SAND CANYON ROAD Jakes Way South of Soledad 

Canyon 

29,000 45 70.5 53 93 163 

SAND CANYON ROAD South of Soledad 

Canyon 

Soledad Canyon Road 29,000 50 72.0 62 107 184 

SOLEDAD CANYON ROAD West of Sand Canyon West of Sand Canyon 24,000 50 71.1 57 98 168 

SOLEDAD CANYON ROAD East of Sierra Highway Sierra Highway 39,000 50 73.3 71 123 212 

SOLEDAD CANYON ROAD East of Sierra Highway West of Sand Canyon 39,000 45 71.8 61 107 188 

SOLEDAD CANYON ROAD East of Sierra Highway East of Sierra Highway 39,000 45 71.8 61 107 188 

SOLEDAD CANYON ROAD East of Whites Canyon Whites Canyon Road 43,000 40 70.8 55 97 172 

SOLEDAD CANYON ROAD East of Whites Canyon East of Whites Canyon 43,000 45 72.3 64 113 197 

SOLEDAD CANYON ROAD West of Sierra Highway Sierra Highway 43,000 45 72.3 64 113 197 

SOLEDAD CANYON ROAD West of Sierra Highway East of Whites Canyon 43,000 45 72.3 64 113 197 

SOLEDAD CANYON ROAD West of Whites Canyon Whites Canyon 38,000 45 71.7 61 106 186 

WHITES CANYON ROAD Soledad Canyon Road N of Soledad Canyon 

Road 

43,000 40 70.8 55 97 172 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

N of Soledad Canyon 

Road 

43,000 50 73.7 75 129 222 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

N of Soledad Canyon 

Road 

43,000 40 70.8 55 97 172 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

N of Soledad Canyon 

Road 

43,000 30 67.4 36 67 124 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

N of Soledad Canyon 

Road 

43,000 55 75.0 85 145 247 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

N of Soledad Canyon 

Road 

43,000 35 69.1 45 81 148 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

South of Plum Canyon 43,000 45 72.3 64 113 197 

WHITES CANYON ROAD South of Plum Canyon Plum Canyon Road 43,000 35 69.1 45 81 148 

PLUM CANYON ROAD West of Golden Valley East of Bouquet 

Canyon 

13,000 40 65.6 30 53 95 

PLUM CANYON ROAD Bouquet Canyon Road East of Bouquet 

Canyon 

22,000 40 67.8 39 69 123 



 

BOUQUET CANYON ROAD David Way Susan 23,000 45 69.5 47 83 145 

BOUQUET CANYON ROAD Plum Canyon Susan 23,000 45 69.5 47 83 145 

COPPER HILL DRIVE High Ridge Benz Road 18,000 60 71.3 57 97 165 

HASKELL CANYON ROAD Jeffers Lane Copper Hill Drive 12,000 45 66.7 35 61 106 

HASKELL CANYON ROAD Bouquet Canyon Road Ridgegrove Drive 12,000 35 63.6 23 42 76 

HASKELL CANYON ROAD Jeffers Lane Ridgegrove Drive 12,000 45 66.7 35 61 106 

BOUQUET CANYON ROAD Urbandale Avenue Plum Canyon 23,000 45 69.5 47 83 145 

BOUQUET CANYON ROAD Haskell Canyon Road Urbandale Avenue 33,000 45 71.1 57 99 173 

BOUQUET CANYON ROAD Alamogordo Road Centurion Way 53,000 45 73.2 71 125 218 

BOUQUET CANYON ROAD Centurion Way Haskell Canyon Road 53,000 45 73.2 71 125 218 

BOUQUET CANYON ROAD Seco Canyon Road Santa Clarita Parkway 53,000 50 74.6 82 142 245 

BOUQUET CANYON ROAD Santa Clarita Parkway Urbandale Avenue 33,000 40 69.6 48 85 151 

SECO CANYON ROAD Bouquet Canyon Road N of Bouquet Canyon 

Rd 

33,000 40 69.6 48 85 151 

SECO CANYON ROAD N of Bouquet Canyon 

Rd 

Decoro Drive 33,000 35 67.9 39 71 129 

SECO CANYON ROAD Decoro Drive North of Decoro Drive 33,000 35 67.9 39 71 129 

SECO CANYON ROAD North of Decoro Drive S of Copper Hill Drive 19,000 35 65.5 29 53 97 

SECO CANYON ROAD S of Copper Hill Drive Copper Hill Drive 19,000 35 65.5 29 53 97 

COPPER HILL DRIVE San Francisquito 

Canyon 

Seco Canyon Road 40,000 35 68.8 43 78 143 

COPPER HILL DRIVE McBean Parkway San Francisquito 

Canyon 

40,000 50 73.4 72 124 214 

MCBEAN PARKWAY Sunset Hills Drive Copper Hill Drive 27,000 40 68.7 43 77 137 

MCBEAN PARKWAY South of Sunset Hills Sunset Hills Drive 27,000 40 68.7 43 77 137 

MCBEAN PARKWAY Decoro Drive North of Decoro Drive 35,000 40 69.9 49 88 156 

MCBEAN PARKWAY South of Sunset Hills North of Decoro Drive 35,000 40 69.9 49 88 156 

MCBEAN PARKWAY North of Decoro Drive North of Decoro Drive 35,000 40 69.9 49 88 156 

DECORO DRIVE McBean Parkway Grandview 19,000 45 68.7 43 76 133 

DECORO DRIVE Grandview Hillsburough 14,000 45 67.4 37 65 114 

DECORO DRIVE Hillsburough Bidwell Lane 17,000 45 68.2 41 72 126 

DECORO DRIVE Bidwell Lane Delgado Drive 11,000 55 69.1 46 77 132 

DECORO DRIVE Delgado Drive Seco Canyon Road 11,000 60 69.1 46 77 132 

MCBEAN PARKWAY Newhall Ranch Road Fairveiw Drive 47,000 40 71.1 57 101 180 

MCBEAN PARKWAY Fairveiw Drive Decoro Drive 47,000 40 71.1 57 101 180 

COPPER HILL DRIVE Alta Vista Way Smyth Drive 55,000 55 76.1 96 162 276 

COPPER HILL DRIVE Newhall Ranch Road Smyth Drive 55,000 60 76.1 96 162 276 

AVE SCOTT Avenue Tibbitts Stanford Avenue 35,000 45 71.4 58 102 178 



AVE SCOTT Stanford Avenue Rye Canyon 16,000 40 66.5 33 59 105 

NEWHALL RANCH ROAD Rye Canyon Road Interstate 5 ramp 68,000 45 74.2 80 141 246 

BOUQUET CANYON ROAD Newhall Ranch Road Espuella Avenue 48,000 55 75.5 90 153 259 

BOUQUET CANYON ROAD Espuella Avenue Seco Canyon Road 48,000 45 72.7 68 119 208 

NEWHALL RANCH ROAD Bouquet Canyon Road Hillsburough 67,000 45 74.2 80 140 245 

NEWHALL RANCH ROAD Hillsburough West of Hillsburough 67,000 45 74.2 80 140 245 

NEWHALL RANCH ROAD E of Bouquet Canyon 

Rd 

E of Bouquet Canyon 

Rd 

44,000 45 72.4 65 114 199 

NEWHALL RANCH ROAD E of Bouquet Canyon 

Rd 

E of Bouquet Canyon 

Rd 

44,000 50 73.8 75 130 224 

NEWHALL RANCH ROAD W of Hillsburough East of McBean Pkwy 65,000 50 75.5 91 156 270 

NEWHALL RANCH ROAD East of McBean Pkwy McBean Parkway 65,000 50 75.5 91 156 270 

MCBEAN PARKWAY Avenue Scott Newhall Ranch Road 55,000 45 73.3 73 127 222 

AVE SCOTT Rockefeller Avenue McBean Parkway 23,000 35 66.4 32 59 107 

NEWHALL RANCH ROAD Interstate 5 ramp Interstate 5 ramp 65,000 50 75.5 91 156 270 

NEWHALL RANCH ROAD E of Interstate 5 ramp E of Interstate 5 ramp 65,000 45 74.0 79 138 241 

COMMERCE CENTER DRIVE Magic Mountain 

Parkway 

Henry Mayo Drive 35,666 55 74.2 78 133 226 

COMMERCE CENTER DRIVE Henry Mayo Drive Hasley Canyon Road 43,000 55 75.0 85 145 247 

THE OLD ROAD South of Hasley 

Canyon 

Hasley Canyon Road 18,000 40 67.0 35 63 112 

RIDGE ROUTE ROAD N of Lake Hughes Road Templin Parkway 36,000 50 72.9 69 118 204 

THE OLD ROAD Sloan Canyon Road N of Sloan Canyon 

Road 

24,000 40 68.2 41 72 129 

THE OLD ROAD Hasley Canyon Road S of Hillcrest Parkway 24,000 40 68.2 41 72 129 

THE OLD ROAD S of Hillcrest Parkway Hillcrest Parkway 24,000 50 71.1 57 98 168 

LONG CANYON ROAD   33,000 45 71.1 57 99 173 

STEVENSON RANCH 

PARKWAY 

The Old Road East of the Old Road 8,000 50 66.4 34 58 100 

MCBEAN PARKWAY Rockwell Canyon Road Interstate 5 ramp 55,000 45 73.3 73 127 222 

MCBEAN PARKWAY Interstate 5 ramp Interstate 5 ramp 55,000 45 73.3 73 127 222 

PICO CANYON ROAD The Old Road Interstate 5 ramp 45,000 55 75.2 87 148 252 

LYONS AVENUE Interstate 5 ramp Interstate 5 39,000 50 73.3 71 123 212 

PICO CANYON ROAD Interstate 5 ramp West of Wiley Canyon 45,000 40 71.0 56 99 176 

LYONS AVENUE Wiley Canyon Road Interstate 5 ramp 39,000 50 73.3 71 123 212 

LYONS AVENUE Interstate 5 ramp Interstate 5 49,000 50 74.2 79 137 236 

RYE CANYON ROAD The Old Road NE of The Old Road 57,000 50 74.9 85 147 254 

RYE CANYON ROAD South of Avenue Scott Avenue Scott 47,000 45 72.6 67 118 206 

RYE CANYON ROAD NE of The Old Road South of Avenue Scott 57,000 45 73.5 74 129 226 



MAGIC MOUNTAIN PARKWAY The Old Road Interstate 5 80,000 50 76.4 100 173 298 

MAGIC MOUNTAIN PARKWAY Interstate 5 Tourney Road 56,000 50 74.8 85 146 251 

MAGIC MOUNTAIN PARKWAY Interstate 5 Interstate 5 80,000 45 75.0 87 152 267 

MAGIC MOUNTAIN PARKWAY Int of Mag Mt. & 

Tibbitts 

Int of Mag Mt. & 

Tibbitts 

56,000 45 73.4 73 128 224 

MAGIC MOUNTAIN PARKWAY Tourney Road West of McBean 

Parkway 

58,000 45 73.6 74 130 228 

MAGIC MOUNTAIN PARKWAY McBean Parkway West of McBean 

Parkway 

58,000 45 73.6 74 130 228 

MAGIC MOUNTAIN PARKWAY West of McBean 

Parkway 

West of McBean 

Parkway 

58,000 50 75.0 86 148 256 

MCBEAN PARKWAY Magic Mountain 

Parkway 

Creekside 67,000 45 74.2 80 140 245 

MCBEAN PARKWAY Creekside Avenue Scott 73,000 45 74.6 83 146 255 

MAGIC MOUNTAIN PARKWAY McBean Parkway East of McBean 

Parkway 

52,000 45 73.1 71 124 216 

MAGIC MOUNTAIN PARKWAY East of McBean 

Parkway 

East of McBean 

Parkway 

52,000 40 71.6 60 107 190 

MAGIC MOUNTAIN PARKWAY Valencia Blvd West of Valencia Blvd 48,000 40 71.2 58 102 182 

MAGIC MOUNTAIN PARKWAY West of Valencia Blvd West of Valencia Blvd 48,000 40 71.2 58 102 182 

MCBEAN PARKWAY South of Magic 

Mountain 

Magic Mountain 

Parkway 

59,000 40 72.1 64 114 202 

MCBEAN PARKWAY Valencia Blvd North of Valencia Blvd 59,000 45 73.6 75 131 230 

MCBEAN PARKWAY North of Valencia Blvd South of Magic 

Mountain 

59,000 45 73.6 75 131 230 

VALENCIA BOULEVARD McBean Parkway East of McBean 

Parkway 

47,000 45 72.6 67 118 206 

VALENCIA BOULEVARD East of McBean 

Parkway 

SW of Magic Mountain 

Pkwy 

47,000 45 72.6 67 118 206 

VALENCIA BOULEVARD SW of Magic Mountain 

Pkwy 

East of McBean 

Parkway 

47,000 45 72.6 67 118 206 

VALENCIA BOULEVARD McBean Parkway West of McBean 

Parkway 

60,000 50 75.1 87 151 260 

VALENCIA BOULEVARD West of McBean 

Parkway 

Rockwell Canyon Road 60,000 40 72.2 64 115 204 

MCBEAN PARKWAY Del Monte Drive Valencia Blvd 50,000 45 72.9 69 121 212 

MCBEAN PARKWAY Arroyo Park Drive Del Monte Drive 50,000 45 72.9 69 121 212 

MCBEAN PARKWAY South of Arroya Park 

Dr 

Arroyo Park Drive 50,000 45 72.9 69 121 212 

MCBEAN PARKWAY Orchard Village Road North of Orchard 

Village 

43,000 45 72.3 64 113 197 



MCBEAN PARKWAY North of Orchard 

Village 

South of Arroya Park 

Dr 

43,000 45 72.3 64 113 197 

MCBEAN PARKWAY Rockwell Canyon Road Singing Hills Drive 44,000 45 72.4 65 114 199 

MCBEAN PARKWAY East of Singing Hills Dr Orchard Village Road 44,000 45 72.4 65 114 199 

MCBEAN PARKWAY Singing Hills Drive East of Singing Hills 

Dr 

44,000 45 72.4 65 114 199 

TOURNAMENT ROAD Wiley Canyon Road Mid-Section 6,000 40 62.2 20 36 64 

TOURNAMENT ROAD Mid-Section South of McBean 

Parkway 

6,000 55 66.5 34 59 99 

WILEY CANYON ROAD Lyons Avenue South of Lyons 

Avenue 

17,000 35 65.1 28 50 91 

WILEY CANYON ROAD Calgrove Boulevard North of Calgrove Blvd 19,000 35 65.5 29 53 97 

WILEY CANYON ROAD North of Calgrove Blvd South of Lyons 

Avenue 

19,000 40 67.2 36 64 115 

VALLEY STREET Lyons Avenue South of Lyons 

Avenue 

10,000 45 65.9 32 55 97 

LYONS AVENUE Apple Street Orchard Village Road 39,000 50 73.3 71 123 212 

LYONS AVENUE Apple Street Rotella 39,000 50 73.3 71 123 212 

LYONS AVENUE Wiley Canyon Everette Drive 39,000 50 73.3 71 123 212 

LYONS AVENUE Newhall Avenue Arcadia Street 49,000 50 74.2 79 137 236 

LYONS AVENUE Arcadia Street Valley Street 49,000 55 75.6 91 154 262 

RAILROAD AVENUE Lyons Avenue North of Lyons Avenue 39,000 40 70.3 52 92 164 

RAILROAD AVENUE North of Lyons Avenue South of Via Princessa 39,000 45 71.8 61 107 188 

RAILROAD AVENUE South of Via Princessa South of Via Princessa 39,000 45 71.8 61 107 188 

WILEY CANYON ROAD East of Tournament Orchard Village Road 29,000 45 70.5 53 93 163 

WILEY CANYON ROAD Tournament East of Tournament 29,000 40 69.0 45 80 142 

ORCHARD VILLAGE ROAD Wiley Canyon Road Mill Valley 54,000 45 73.2 72 126 220 

ORCHARD VILLAGE ROAD Mill Valley McBean Parkway 54,000 50 74.7 83 143 247 

ORCHARD VILLAGE ROAD Lyons Avenue Dalbey Drive 32,000 50 72.4 65 112 193 

ORCHARD VILLAGE ROAD Dalbey Drive 16th Street 32,000 35 67.8 39 70 127 

RAILROAD AVENUE Via Princessa North of Via Princessa 41,000 45 72.0 63 110 193 

RAILROAD AVENUE North of Via Princessa South of Magic 

Mountain 

41,000 50 73.5 73 126 217 

RAILROAD AVENUE South of Magic 

Mountain 

Magic Mountain 

Parkway 

50,000 50 74.3 80 138 238 

MAGIC MOUNTAIN PARKWAY   46,000 40 71.0 56 100 178 

VALENCIA BOULEVARD Magic Mountain 

Parkway 

N of Magic Mountain 

Pkwy 

61,000 45 73.8 76 134 234 

VALENCIA BOULEVARD N of Magic Mountain 

Pkwy 

W of Bouquet Canyon 61,000 35 70.6 54 98 177 



VALENCIA BOULEVARD West of Bouquet 

Canyon 

Bouquet Canyon Road 51,000 50 74.4 81 140 241 

VALENCIA BOULEVARD West of Bouquet 

Canyon 

West of Bouquet 

Canyon 

51,000 50 74.4 81 140 241 

BOUQUET CANYON ROAD Magic Mountain 

Parkway 

Cenema Drive 48,000 45 72.7 68 119 208 

BOUQUET CANYON ROAD Cenema Drive Valencia Blvd 48,000 45 72.7 68 119 208 

VIA PRINCESSA Railroad Avenue East of Railroad 

Canyon 

23,000 35 66.4 32 59 107 

VIA PRINCESSA East of Railroad 

Canyon 

East of Railroad 

Canyon 

23,000 35 66.4 32 59 107 

VIA PRINCESSA East of Railroad 

Canyon 

East of Railroad 

Canyon 

23,000 55 72.3 64 109 185 

VIA PRINCESSA   55,000 55 76.1 96 162 276 

VIA PRINCESSA   55,000 50 74.7 84 145 249 

VIA PRINCESSA   55,000 40 71.8 62 110 195 

VIA PRINCESSA   55,000 50 74.7 84 145 249 

SANTA CLARITA PARKWAY Via Princessa South of Via Princessa 38,000 45 71.7 61 106 186 

SANTA CLARITA PARKWAY South of Via Princessa South of Via Princessa 38,000 45 71.7 61 106 186 

SANTA CLARITA PARKWAY Sierra Highway West of Sierra 

Highway 

48,000 45 72.7 68 119 208 

SANTA CLARITA PARKWAY Soledad Canyon Road South of Soledad 

Canyon 

31,000 45 70.8 55 96 168 

SANTA CLARITA PARKWAY Via Princessa North of Via Princessa 39,000 45 71.8 61 107 188 

DOCKWEILER DRIVE Mid-Section Mid-Section 22,000 25 62.7 20 37 71 

NEWHALL AVENUE Sierra Highway Valle Del Oro 47,000 45 72.6 67 118 206 

NEWHALL AVENUE NW of Valle Del Oro NW of Valle Del Oro 39,000 50 73.3 71 123 212 

SIERRA HIGHWAY The Old Road North of The Old Road 37,000 45 71.6 60 105 183 

SIERRA HIGHWAY North of The Old Road Newhall Avenue 42,000 45 72.2 64 111 195 

SIERRA HIGHWAY Dockweiler Drive North of Dockweiler 43,000 45 72.3 64 113 197 

SIERRA HIGHWAY North of Dockweiler Placerita Canyon Road 43,000 50 73.7 75 129 222 

GOLDEN VALLEY ROAD Sierra Highway SR-14 39,000 50 73.3 71 123 212 

GOLDEN VALLEY ROAD SR-14 East of SR-14 18,000 55 71.3 57 97 165 

GOLDEN VALLEY ROAD   39,000 40 70.3 52 92 164 

GOLDEN VALLEY ROAD East of SR-14 East End 18,000 50 69.9 49 85 147 

SIERRA HIGHWAY Golden Valley Road North of Golden Valley 

Rd 

32,000 50 72.4 65 112 193 

SIERRA HIGHWAY North of Golden Valley 

Rd 

North of Golden Valley 

Rd 

32,000 50 72.4 65 112 193 



 

SIERRA HIGHWAY North of Golden Valley 

Rd 

South of Via Princessa 32,000 45 71.0 56 98 171 

SIERRA HIGHWAY South of Via Princessa Via Princessa 32,000 45 71.0 56 98 171 

SIERRA HIGHWAY Via Princessa North of Via Princessa 37,000 45 71.6 60 105 183 

SIERRA HIGHWAY North of Via Princessa Jakes Way 37,000 45 71.6 60 105 183 

JAKES WAY/CANYON PARK 

BL 

Sierra Highway Lost Canyon 18,000 25 61.9 17 33 64 

VIA PRINCESSA Whites Canyon West of Whites 

Canyon 

23,000 40 68.0 40 71 126 

VIA PRINCESSA West of Whites Canyon West of Whites 

Canyon 

23,000 40 68.0 40 71 126 

VIA PRINCESSA West of Whites Canyon West of Whites 

Canyon 

23,000 60 72.3 64 109 185 

VIA PRINCESSA SE of Whites Canyon NW of Sierra Highway 55,000 50 74.7 84 145 249 

SOLEDAD CANYON ROAD West of Whites Canyon West of Whites 

Canyon 

38,000 45 71.7 61 106 186 

SOLEDAD CANYON ROAD West of Whites Canyon East of Golden Valley 

Rd 

38,000 45 71.7 61 106 186 

SOLEDAD CANYON ROAD East of Golden Valley 

Rd 

East of Golden Valley 

Rd 

48,000 45 72.7 68 119 208 

SOLEDAD CANYON ROAD Golden Valley Road East of Golden Valley 

Rd 

48,000 40 71.2 58 102 182 

SOLEDAD CANYON ROAD West of Golden Valley E of Santa Clarita 

Pkwy 

38,000 45 71.7 61 106 186 

SOLEDAD CANYON ROAD Golden Valley Road West of Golden Valley 38,000 45 71.7 61 106 186 

SOLEDAD CANYON ROAD West of Golden Valley West of Golden Valley 38,000 45 71.7 61 106 186 

SOLEDAD CANYON ROAD E of Santa Clarita Pkwy W of Santa Clarita 

Pkwy 

48,000 50 74.2 79 136 234 

SOLEDAD CANYON ROAD W of Santa Clarita 

Pkwy 

Bouquet Canyon Road 42,000 50 73.6 74 127 219 

SANTA CLARITA PARKWAY Soledad Canyon Road Newhall Ranch Road 31,000 45 70.8 55 96 168 

GOLDEN VALLEY ROAD Soledad Canyon Road Nth of Soledad Cyn 

Road 

44,000 50 73.8 75 130 224 

NEWHALL AVENUE Railroad Avenue Market Street 27,000 50 71.7 60 103 178 

NEWHALL AVENUE SE of Railroad Avenue Railroad Avenue 27,000 50 71.7 60 103 178 

SHADOW PINES BOULEVARD  South of Davenport 

Road 

12,000 45 66.7 35 61 106 

LYONS AVENUE Rotella Peachland Avenue 39,000 55 74.6 82 139 236 

LYONS AVENUE Peachland Avenue Everette Drive 39,000 55 74.6 82 139 236 



ORCHARD VILLAGE ROAD 16th Street North of 16th Street 43,000 35 69.1 45 81 148 

ORCHARD VILLAGE ROAD North of 16th Street Wiley Canyon Road 43,000 50 73.7 75 129 222 

TOURNAMENT ROAD South of McBean 

Parkway 

McBean Parkway 6,000 55 66.5 34 59 99 

NEWHALL AVENUE Valle Del Oro NW of Valle Del Oro 39,000 55 74.6 82 139 236 

NEWHALL AVENUE NW of Valle Del Oro SE of Railroad Avenue 39,000 50 73.3 71 123 212 

SOLEDAD CANYON ROAD East of Sand Canyon East of Sand Canyon 33,000 50 72.5 66 114 196 

SOLEDAD CANYON ROAD East of Sand Canyon East of Sand Canyon 33,000 50 72.5 66 114 196 

SIERRA HIGHWAY Placerita Canyon Road Golden Valley Road 28,000 45 70.4 52 91 160 

SIERRA HIGHWAY Golden Valley Road N of Golden Valley Rd 32,000 45 71.0 56 98 171 

DOCKWEILER DRIVE Sierra Highway Mid-Section 25,000 35 66.7 34 62 112 

HASLEY CANYON ROAD Commerce Center 

Drive 

Del Valle Road 17,000 50 69.6 48 83 143 

WILEY CANYON ROAD Orchard Village Road E of Orchard Village 

Rd 

38,000 40 70.2 51 91 162 

THE OLD ROAD Hillcrest Parkway South of Parker Road 14,000 50 68.8 44 76 130 

THE OLD ROAD South of Parker Road Parker Road 14,000 45 67.4 37 65 114 

LAKE HUGHES ROAD The Old Road Castaic Road 43,000 35 69.1 45 81 148 

THE OLD ROAD Stevensons Ranch 

Parkway 

Valencia Boulevard 47,000 45 72.6 67 118 206 

NEWHALL RANCH ROAD McBean Parkway Avenue Tibbitts 69,000 45 74.3 81 142 248 

GOLDEN VALLEY ROAD Plum Canyon Road South of Plum Cyn Rd 44,000 55 75.1 86 147 249 

GOLDEN VALLEY ROAD   39,000 50 73.3 71 123 212 

SIERRA HIGHWAY South of Sand Canyon South of Sand Canyon 19,000 45 68.7 43 76 133 

SIERRA HIGHWAY North of Skyline Ranch 

Rd 

South of Sand Canyon 15,000 40 66.2 32 57 102 

SIERRA HIGHWAY North of Skyline Ranch 

Rd 

North of Skyline 

Ranch Rd 

36,000 40 70.0 50 89 158 

SIERRA HIGHWAY South of Skyline Ranch 

Rd 

North of Skyline 

Ranch Rd 

36,000 40 70.0 50 89 158 

SIERRA HIGHWAY Soledad Canyon Road South of Skyline 

Ranch Rd 

50,000 40 71.4 59 105 186 

SAND CANYON ROAD Soledad Canyon Road N of Soledad Canyon 

Road 

14,000 50 68.8 44 76 130 

SAND CANYON ROAD   8,000 45 65.0 28 50 87 

SHADOW PINES BOULEVARD North of Soledad 

Canyon 

South of Davenport 

Road 

10,000 40 64.4 26 47 83 

LOST CANYON ROAD   15,000 45 67.7 39 68 118 

LOST CANYON ROAD   18,000 45 68.5 42 74 129 



 

LOST CANYON ROAD Jakes Way North-East of Jakes 

Way 

14,000 55 70.2 51 86 147 

VIA PRINCESSA Sierra Highway NW of Sierra Highway 55,000 40 71.8 62 110 195 

VIA PRINCESSA West of Whites Canyon West of Whites 

Canyon 

23,000 40 68.0 40 71 126 

SIERRA HIGHWAY Jakes Way Soledad Canyon Road 37,000 45 71.6 60 105 183 

 The Old Road North of The Old Road 6,000 40 62.2 20 36 64 

PARKER ROAD The Old Road Sloan Canyon Drive 1,000 50 57.3 13 22 37 

PARKER ROAD The Old Road Interstate 5 11,000 50 67.8 39 68 116 

PARKER ROAD Interstate 5 Castaic Road 11,000 45 66.3 33 58 102 

LAKE HUGHES ROAD Ridge Route Road North-East of Ridge 

Route 

12,000 35 63.6 23 42 76 

LAKE HUGHES ROAD North-East of Ridge 

Route 

Mid-Section 12,000 50 68.1 41 70 121 

LAKE HUGHES ROAD North-East of Ridge 

Route 

North-East of Ridge 

Route 

12,000 50 68.1 41 70 121 

SHADOW PINES BOULEVARD North of Soledad 

Canyon 

North of Soledad 

Canyon 

10,000 40 64.4 26 47 83 

SHADOW PINES BOULEVARD Soledad Canyon Road North of Soledad 

Canyon 

10,000 40 64.4 26 47 83 

VIA PRINCESSA Lost Canyon Road South of Lost Canyon 4,000 35 58.8 13 24 43 

LOST CANYON ROAD Via Princessa Jakes Way 20,000 50 70.4 52 90 154 

VASQUEZ CANYON ROAD East of Bouquet 

Canyon 

East of Bouquet 

Canyon 

6,000 35 60.5 16 29 53 

VASQUEZ CANYON ROAD East of Bouquet 

Canyon 

Bouquet Canyon Road 6,000 35 60.5 16 29 53 

GOLDEN VALLEY ROAD Via Princessa Soledad Canyon Road 30,000 60 73.5 72 123 209 

COPPER HILL DRIVE Benz Road David Way 18,000 45 68.5 42 74 129 

DRY GULCH RD   4,000 45 61.9 20 35 62 

TEMPLIN PK At Interstate 5 At Interstate 5 4,000 50 63.4 24 42 72 

 Templin Highway North of Templin 

Highway 

6,000 40 62.2 20 36 64 

HENRY MAYO DRIVE East of Commerce Ctr 

Dr 

Commerce Center 

Drive 

10,000 40 64.4 26 47 83 

SLOAN CANYON RD Hasley Canyon Road Hillcrest Parkway 4,000 40 60.4 17 30 53 

SLOAN CANYON RD Parker Road The Old Road 2,000 40 57.4 12 21 37 

SLOAN CANYON RD Parker Road West of Parker Road 2,000 40 57.4 12 21 37 

POTRERO CANYON RD   11,000 40 64.8 28 49 87 



 

VALENCIA BLVD Magic Mountain 

Parkway 

West of Magic 

Mountain 

29,000 45 70.5 53 93 163 

VALENCIA BLVD Magic Mountain 

Parkway 

South of Magic 

Mountain 

55,000 55 76.1 96 162 276 

VALENCIA BLVD Pico Canyon Road East of Pico Cyn Road 31,000 50 72.3 64 110 190 

VALENCIA BLVD The Old Road West of The Old Road 60,000 45 73.7 76 132 232 

PICO CANYON ROAD   45,000 45 72.5 66 115 202 

PICO CANYON ROAD Stevenson Ranch 

Parkway 

W of Stevenson Ranch 29,000 55 73.3 71 121 206 

SKYLINE RANCH RD Whites Canyon Sierra Highway 16,500 45 68.1 40 71 124 

LOST CANYON ROAD Sand Canyon Road West of Sand Canyon 

Rd 

10,000 40 64.4 26 47 83 

NEWHALL RANCH ROAD Interstate 5 ramp The Old Road 65,000 55 76.8 103 176 298 

COPPER HILL DRIVE   47,500 55 75.5 89 152 258 

JAKES WAY Jakes Way Lost Canyon 18,000 40 67.0 35 63 112 

NEWHALL RANCH ROAD Santa Clarita Pkwy E of Santa Clarita 

Pkwy 

44,000 45 72.4 65 114 199 

LITTLE TUJUNGA CANYON RO Sand Canyon Road South 20,000 40 67.4 37 66 118 

RAILROAD AVENUE Newhall Avenue Lyons Avenue 28,000 50 71.8 61 105 181 

         

         

         

         

         

         

         

         

         

         

 



Current General Plan Freeway Noise Contour Distances for Freeways 

    Distance to CNEL Contour (ft.) 

STREET ADT FREEWAY CNEL @50’ 70 65 60 

I-5 n/o Lake Hughes 191,000 I5 88.0 392 695 1230 

I-5 s/o Lake Hughes 206,000 I5 88.3 407 721 1278 

I-5 s/o Parker 240,000 I5 89.0 439 778 1378 

I-5 s/o Hasley Cyn 249,000 I5 89.2 447 792 1404 

I-5 s/o SR-126 225,000 I5 88.7 425 753 1335 

I-5 s/o Rye Cyn 247,000 I5 89.1 445 789 1398 

I-5 s/o Magic Mtn 257,000 I5 89.3 454 805 1426 

I-5 s/o Valencia 269,000 I5 89.5 465 823 1459 

I-5 s/o McBean 284,000 I5 89.7 477 846 1499 

I-5 s/o Lyons 299,000 I5 90.0 490 868 1537 

I-5 s/o Calgrove 308,000 I5 90.1 497 881 1560 

SR-14 n/o Aqua Dulce  195,000 SR14 86.6 289 491 834 

SR-14 s/o Aqua Dulce  200,000 SR14 86.7 293 497 844 

SR-14 s/o Soledad Cyn 228,000 SR14 87.2 311 528 897 

SR-14 s/o Sand Cyn 240,000 SR14 87.5 318 540 918 

SR-14 s/o Via Princessa 250,000 SR14 87.6 324 551 936 

SR-14 s/o Sierra Hwy 279,000 SR14 88.1 341 579 984 

SR-14 s/o Golden Valley 268,000 SR14 87.9 335 569 966 

SR-14 s/o Placerita Cyn 291,000 SR14 88.3 348 591 1003 

SR-14 n/o I-5 316,000 SR14 88.7 361 613 1042 

 



Santa Clarita Noise Element / Proposed General Plan Traffic Noise Contours (Arterial): 

     CNEL 50’    

ROAD End 1 End 2 ADT SPEED from CL 70 65 60 

LAKE HUGHES ROAD North Section North Section 7,000 50 65.8 32 55 94 

SAN FRANCISQUITO CANYON South of Dry Gulch 

Road 

North of Dry Gulch 

Road 

7,000 45 64.4 27 47 82 

BOUQUET CANYON ROAD North End North End 6,000 40 62.2 20 36 64 

SIERRA HIGHWAY Aqua Dolce Canyon 

Road 

E of Aqua Dolce 

Canyon 

2,000 40 57.4 12 21 37 

LAKE HUGHES ROAD Mid-Section North Section 7,000 45 64.4 27 47 82 

SAN FRANCISQUITO CANYON Mid-Section South of Dry Gulch 

Road 

7,000 45 64.4 27 47 82 

RIDGE ROUTE ROAD Lake Hughes Road N of Lake Hughes 

Road 

35,000 50 72.8 68 117 201 

LAKE HUGHES ROAD Castaic Road Ridge Route Road 37,000 45 71.6 60 105 183 

RIDGE ROUTE ROAD Castaic Road Lake Hughes Road 8,000 50 66.4 34 58 100 

CASTAIC ROAD Parker Road Lake Hughs Road 25,000 50 71.3 58 100 172 

THE OLD ROAD Parker Road Sloan Canyon Road 3,000 50 62.1 21 36 63 

AGUA DULCE CANYON ROAD Escondido Canyon 

Road 

Sierra Highway 8,000 45 65.0 28 50 87 

ESCONDIDO CANYON ROAD Aqua Dolce Cyn Road East End 5,000 45 62.9 23 40 69 

AGUA DULCE ROAD Davenport Road Escondido Canyon 

Road 

13,000 55 69.8 49 84 142 

DAVENPORT ROAD Tick Canyon Road Aqua Dulce Road 2,000 45 58.9 14 25 44 

DAVENPORT ROAD Sierra Highway Tick Canyon Road 5,000 35 59.7 15 27 49 

SAN FRANCISQUITO CANYON N of Copper Hill Drive Mid-Section 7,000 45 64.4 27 47 82 

MCBEAN PARKWAY   9,000 40 64.0 25 44 79 

SECO CANYON ROAD Copper Hill Drive N of Copper Hill Drive 10,000 35 62.8 21 38 69 

COPPER HILL DRIVE Sycamore High Ridge 17,000 55 71.0 56 95 161 

COPPER HILL DRIVE Haskell Canyon Road Sycamore 17,000 45 68.2 41 72 126 

COPPER HILL DRIVE Seco Canyon Road Haskell Canyon Road 28,000 55 73.2 70 119 202 

BOUQUET CANYON ROAD David Way Vasquez Canyon Road 19,000 50 70.1 51 87 151 

HASLEY CANYON ROAD Del Valle Road Sloan Canyon Road 13,000 40 65.6 30 53 95 

SIERRA HIGHWAY Vasquez Canyon Road Davenport Road 16,000 40 66.5 33 59 105 

HASLEY CANYON ROAD The Old Road Commerce Center 

Drive 

38,000 40 70.2 51 91 162 

SIERRA HIGHWAY Sand Canyon Road Vasquez Canyon Road 16,000 35 64.8 27 49 89 

SIERRA HIGHWAY S of Vasquez Canyon 

Rd 

Vasquez Canyon Road 16,000 45 68.0 40 70 122 



COPPER HILL DRIVE Decoro Drive McBean Parkway 45,500 45 72.5 66 116 203 

PLUM CANYON ROAD West of Golden Valley West of Golden Valley 12,000 45 66.7 35 61 106 

COPPER HILL DRIVE Alta Vista Way Decoro Drive 52,000 60 75.9 93 158 269 

DECORO DRIVE Rye Canyon Dickason Drive 8,000 35 61.8 19 34 62 

DECORO DRIVE Dickason Drive McBean Parkway 14,000 55 70.2 51 86 147 

PLUM CANYON ROAD West of Golden Valley South of Skyline 

Ranch Rd 

12,000 45 66.7 35 61 106 

THE OLD ROAD Newhall Ranch Road N of Newhall Ranch 

Road 

21,000 45 69.1 45 80 139 

THE OLD ROAD Henry Mayo Drive Newhall Ranch Road 17,000 55 71.0 56 95 161 

RYE CANYON ROAD Avenue Scott Newhall Ranch Road 48,000 50 74.2 79 136 234 

WHITES CANYON ROAD South of Skyline Ranch 

Rd 

Skyline Ranch Road 18,000 55 71.3 57 97 165 

AGUA DULCE ROAD Soledad Canyon Road Davenport Road 14,000 55 70.2 51 86 147 

HENRY MAYO DRIVE The Old Road East of Commerce Ctr 

Dr 

9,000 45 65.5 30 53 92 

HENRY MAYO DRIVE The Old Road East of Commerce Ctr 

Dr 

9,000 40 64.0 25 44 79 

DICKASON DRIVE Newhall Ranch Road Decoro Drive 21,000 50 70.6 53 92 158 

NEWHALL RANCH ROAD Dickenson Drive Rye Canyon Road 50,000 50 74.3 80 138 238 

SOLEDAD CANYON ROAD Aqua Dolce Road East of Aqua Dolce Rd 17,000 55 71.0 56 95 161 

HENRY MAYO DRIVE East of Commerce Ctr 

Dr 

Commerce Center 

Drive 

16,000 45 68.0 40 70 122 

AVE TIBBITTS Avenue Scott Newhall Ranch Road 31,000 35 67.7 38 69 125 

THE OLD ROAD Rye Canyon Road Henry Mayo Drive 50,000 50 74.3 80 138 238 

AVE SCOTT Avenue Tibbitts Rockefeller Avenue 27,000 35 67.1 35 64 116 

AVE TIBBITTS Avenue Scott Hopkins 31,000 35 67.7 38 69 125 

NEWHALL RANCH ROAD Bouquet Canyon Road E of Bouquet Canyon 

Rd 

47,000 50 74.1 78 134 231 

NEWHALL RANCH ROAD   49,000 45 72.8 69 120 210 

SANTA CLARITA PARKWAY Newhall Ranch Road Bouquet Canyon Road 36,000 45 71.5 59 103 181 

AVE TIBBITTS Hopkins Magic Mountain 

Parkway 

31,000 55 73.6 73 125 212 

BOUQUET CANYON ROAD Soledad Canyon / 

Valencia 

Newhall Ranch Road 77,000 45 74.8 85 150 262 

THE OLD ROAD Magic Mountain 

Parkway 

Rye Canyon Road 52,000 35 69.9 50 90 163 

HENRY MAYO DRIVE Commerce Center 

Drive 

Chiquito Canyon Road 9,000 40 64.0 25 44 79 



 

MAGIC MOUNTAIN PARKWAY The Old Road Magic Mountain 

Theme Park 

85,000 55 78.0 117 199 338 

LOST CANYON ROAD Sand Canyon Road East of Sand Canyon 

Rd 

18,000 45 68.5 42 74 129 

MAGIC MOUNTAIN PARKWAY   60,000 50 75.1 87 151 260 

SAND CANYON ROAD South of Jakes Way Jakes Way 14,000 45 67.4 37 65 114 

MAGIC MOUNTAIN PARKWAY Bouquet Canyon Road Valencia Blvd 52,000 50 74.5 82 141 243 

HENRY MAYO DRIVE West of Chiquito Cyn 

Rd 

West of Chiquito Cyn 

Rd 

9,000 45 65.5 30 53 92 

WHITES CANYON ROAD Via Princessa Soledad Canyon Road 48,000 50 74.2 79 136 234 

THE OLD ROAD North of Valencia Blvd Magic Mountain 

Parkway 

29,000 55 73.3 71 121 206 

TOURNEY ROAD Valencia Boulevard Magic Mountain 

Parkway 

15,000 35 64.5 26 47 86 

VALENCIA BOULEVARD Tourney Road Rockwell Canyon Road 60,000 45 73.7 76 132 232 

VALENCIA BOULEVARD Interstate 5 Tourney Road 68,000 45 74.2 80 141 246 

THE OLD ROAD Valencia Blvd North of Valencia Blvd 29,000 40 69.0 45 80 142 

VALENCIA BOULEVARD The Old Road Interstate 5 61,000 45 73.8 76 134 234 

HENRY MAYO DRIVE Wes of Chiquito Cyn Rd to West End 9,000 40 64.0 25 44 79 

VIA PRINCESSA North of Lost Canyon Sierra Highway 39,000 35 68.7 43 77 141 

VIA PRINCESSA Lost Canyon Road North of Lost Canyon 25,000 35 66.7 34 62 112 

MAGIC MOUNTAIN PARKWAY   45,000 45 72.5 66 115 202 

VIA PRINCESSA   50,000 35 69.7 49 88 160 

VIA PRINCESSA   50,000 40 71.4 59 105 186 

GOLDEN VALLEY ROAD Sierra Highway Via Princessa 54,000 60 76.0 95 161 274 

ROCKWELL CANYON ROAD McBean Parkway Valencia Blvd 23,000 50 71.0 55 96 165 

VIA PRINCESSA Railroad Avenue West of Railroad 

Canyon 

24,000 40 68.2 41 72 129 

RAILROAD AVENUE Via Princessa South of Via Princessa 39,000 40 70.3 52 92 164 

16TH STREET Newhall Avenue Orchard Village Road 10,000 35 62.8 21 38 69 

STEVENSON RANCH PARKWAY The Old Road North of Pico Canyon 

Road 

33,000 50 72.5 66 114 196 

LYONS AVENUE EXTENSION Railroad Canyon Walnut 53,000 55 75.9 94 160 272 

THE OLD ROAD Pico Canyon Road Stevensons Ranch 

Parkway 

36,000 40 70.0 50 89 158 

SAND CANYON ROAD Placerita Canyon Road South of Jakes Way 14,000 45 67.4 37 65 114 

LYONS AVENUE Newhall Avenue Walnut 53,000 45 73.2 71 125 218 

NEWHALL AVENUE Lyons Avenue 16th Street 1,000 45 55.9 10 18 32 



 

PICO CANYON ROAD The Old Road Stevenson Ranch 

Parkway 

42,000 55 74.9 84 144 244 

STEVENSON RANCH PARKWAY Pico Canyon Road North of Pico Canyon 

Road 

13,000 50 68.5 42 73 126 

WILEY CANYON ROAD Lyons Avenue Tournament Canyon 

Road 

35,000 40 69.9 49 88 156 

LYONS AVENUE EXTENSION   30,000 55 73.5 72 123 209 

NEWHALL AVENUE Market Street Lyons Avenue 27,000 45 70.2 51 90 157 

SIERRA HIGHWAY Intersection Dockweiler Intersection 

Dockweiler 

39,000 45 71.8 61 107 188 

SIERRA HIGHWAY Newhall Avenue Dockweiler Drive 23,000 45 69.5 47 83 145 

NEWHALL AVENUE Sierra Highway East of Sierra Highway 51,000 45 73.0 70 122 214 

CALGROVE BOULEVARD Wiley Canyon East End 23,000 55 72.3 64 109 185 

CALGROVE BOULEVARD The Old Road Wiley Canyon 19,000 55 71.5 59 100 169 

THE OLD ROAD Calgrove Boulevard North of Calgrove Blvd 13,000 45 67.1 36 63 110 

THE OLD ROAD North of Calgrove Blvd Pico Canyon Road 13,000 35 63.9 24 44 80 

THE OLD ROAD Sierra Highway Calgrove Boulevard 20,000 45 68.9 44 78 136 

SAN FERNANDO RD (LA) Sierra Highway S of Sierra Highway 20,000 45 68.9 44 78 136 

CHIQUITO CANYON ROAD Lower Mid Point North End 25,000 45 69.9 49 87 151 

CHIQUITO CANYON ROAD South End Lower Mid-Point 25,000 45 69.9 49 87 151 

HILLCREST PARKWAY The Old Road Sloan Canyon Road 17,000 45 68.2 41 72 126 

SAND CANYON ROAD S of Placerita Canyon Little Tujunga Canyon 

Rd 

14,000 45 67.4 37 65 114 

PLACERITA CANYON ROAD W of Sand Canyon 

Road 

W of Sand Canyon 

Road 

4,000 40 60.4 17 30 53 

PLACERITA CANYON ROAD Mid-Section Mid-Section 4,000 55 64.7 29 49 83 

PLACERITA CANYON ROAD East of Sierra Highway East of Sierra Highway 4,000 55 64.7 29 49 83 

PLACERITA CANYON ROAD Sierra Highway East of Sierra Highway 4,000 55 64.7 29 49 83 

PLACERITA CANYON ROAD East of Sierra Highway Mid-Section 4,000 55 64.7 29 49 83 

PLACERITA CANYON ROAD East of Sierra Highway East of Sierra Highway 4,000 45 61.9 20 35 62 

SOLEDAD CANYON ROAD Shadow Pines Blvd Aqua Dolce Road 17,000 55 71.0 56 95 161 

SIERRA HIGHWAY Davenport Road North of Davenport Rd 2,000 45 58.9 14 25 44 

SIERRA HIGHWAY North of Davenport Rd Aqua Dolce Canyon 

Road 

2,000 45 58.9 14 25 44 

BOUQUET CANYON ROAD Vasquez Canyon Road Mid Section 19,000 50 70.1 51 87 151 

BOUQUET CANYON ROAD Mid Section North End 19,000 50 70.1 51 87 151 

VASQUEZ CANYON ROAD Sierra Highway North of Sierra 

Highway 

9,000 45 65.5 30 53 92 



 

VASQUEZ CANYON ROAD North of Sierra 

Highway 

East of Bouquet 

Canyon 

9,000 40 64.0 25 44 79 

SOLEDAD CANYON ROAD W of Shadow Pines 

Blvd 

W of Shadow Pines 

Blvd 

10,000 50 67.3 37 65 111 

SOLEDAD CANYON ROAD W of Shadow Pines 

Blvd 

Shadow Pines Blvd 10,000 35 62.8 21 38 69 

SOLEDAD CANYON ROAD West of Sand Canyon Sand Canyon Road 25,000 40 68.4 42 74 132 

SOLEDAD CANYON ROAD East of Sand Cayon Sand Canyon Road 32,000 50 72.4 65 112 193 

SOLEDAD CANYON ROAD East of Sand Cayon East of Sand Cayon 32,000 50 72.4 65 112 193 

SAND CANYON ROAD Jakes Way South of Soledad 

Canyon 

26,000 45 70.1 50 88 154 

SAND CANYON ROAD South of Soledad 

Canyon 

Soledad Canyon Road 26,000 50 71.5 59 101 175 

SOLEDAD CANYON ROAD West of Sand Canyon West of Sand Canyon 25,000 50 71.3 58 100 172 

SOLEDAD CANYON ROAD East of Sierra Highway Sierra Highway 42,000 50 73.6 74 127 219 

SOLEDAD CANYON ROAD East of Sierra Highway West of Sand Canyon 42,000 45 72.2 64 111 195 

SOLEDAD CANYON ROAD East of Sierra Highway East of Sierra Highway 42,000 45 72.2 64 111 195 

SOLEDAD CANYON ROAD East of Whites Canyon Whites Canyon Road 43,000 40 70.8 55 97 172 

SOLEDAD CANYON ROAD East of Whites Canyon East of Whites Canyon 43,000 45 72.3 64 113 197 

SOLEDAD CANYON ROAD West of Sierra Highway Sierra Highway 43,000 45 72.3 64 113 197 

SOLEDAD CANYON ROAD West of Sierra Highway East of Whites Canyon 43,000 45 72.3 64 113 197 

SOLEDAD CANYON ROAD West of Whites Canyon Whites Canyon 38,000 45 71.7 61 106 186 

WHITES CANYON ROAD Soledad Canyon Road N of Soledad Canyon 

Road 

41,000 40 70.5 53 95 168 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

N of Soledad Canyon 

Road 

41,000 50 73.5 73 126 217 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

N of Soledad Canyon 

Road 

41,000 40 70.5 53 95 168 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

N of Soledad Canyon 

Road 

41,000 30 67.1 35 65 121 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

N of Soledad Canyon 

Road 

41,000 55 74.8 83 142 241 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

N of Soledad Canyon 

Road 

41,000 35 68.9 44 80 144 

WHITES CANYON ROAD N of Soledad Canyon 

Road 

South of Plum Canyon 41,000 45 72.0 63 110 193 

WHITES CANYON ROAD South of Plum Canyon Plum Canyon Road 41,000 35 68.9 44 80 144 

PLUM CANYON ROAD West of Golden Valley East of Bouquet 

Canyon 

12,000 40 65.2 29 51 91 



 

PLUM CANYON ROAD Bouquet Canyon Road East of Bouquet 

Canyon 

21,000 40 67.6 38 68 121 

BOUQUET CANYON ROAD David Way Susan 23,000 45 69.5 47 83 145 

BOUQUET CANYON ROAD Plum Canyon Susan 23,000 45 69.5 47 83 145 

COPPER HILL DRIVE High Ridge Benz Road 17,000 60 71.0 56 95 161 

HASKELL CANYON ROAD Jeffers Lane Copper Hill Drive 13,000 45 67.1 36 63 110 

HASKELL CANYON ROAD Bouquet Canyon Road Ridgegrove Drive 13,000 35 63.9 24 44 80 

HASKELL CANYON ROAD Jeffers Lane Ridgegrove Drive 13,000 45 67.1 36 63 110 

BOUQUET CANYON ROAD Urbandale Avenue Plum Canyon 23,000 45 69.5 47 83 145 

BOUQUET CANYON ROAD Haskell Canyon Road Urbandale Avenue 31,000 45 70.8 55 96 168 

BOUQUET CANYON ROAD Alamogordo Road Centurion Way 53,000 45 73.2 71 125 218 

BOUQUET CANYON ROAD Centurion Way Haskell Canyon Road 48,000 45 72.7 68 119 208 

BOUQUET CANYON ROAD Seco Canyon Road Santa Clarita Parkway 53,000 50 74.6 82 142 245 

BOUQUET CANYON ROAD Santa Clarita Parkway Urbandale Avenue 31,000 40 69.3 46 82 146 

SECO CANYON ROAD Bouquet Canyon Road N of Bouquet Canyon 

Rd 

34,000 40 69.7 48 86 153 

SECO CANYON ROAD N of Bouquet Canyon 

Rd 

Decoro Drive 34,000 35 68.1 40 72 131 

SECO CANYON ROAD Decoro Drive North of Decoro Drive 34,000 35 68.1 40 72 131 

SECO CANYON ROAD North of Decoro Drive S of Copper Hill Drive 19,000 35 65.5 29 53 97 

SECO CANYON ROAD S of Copper Hill Drive Copper Hill Drive 19,000 35 65.5 29 53 97 

COPPER HILL DRIVE San Francisquito 

Canyon 

Seco Canyon Road 40,000 35 68.8 43 78 143 

COPPER HILL DRIVE McBean Parkway San Francisquito 

Canyon 

40,000 50 73.4 72 124 214 

MCBEAN PARKWAY Sunset Hills Drive Copper Hill Drive 28,000 40 68.9 44 78 139 

MCBEAN PARKWAY South of Sunset Hills Sunset Hills Drive 28,000 40 68.9 44 78 139 

MCBEAN PARKWAY Decoro Drive North of Decoro Drive 36,000 40 70.0 50 89 158 

MCBEAN PARKWAY South of Sunset Hills North of Decoro Drive 36,000 40 70.0 50 89 158 

MCBEAN PARKWAY North of Decoro Drive North of Decoro Drive 36,000 40 70.0 50 89 158 

DECORO DRIVE McBean Parkway Grandview 20,000 45 68.9 44 78 136 

DECORO DRIVE Grandview Hillsburough 14,000 45 67.4 37 65 114 

DECORO DRIVE Hillsburough Bidwell Lane 17,000 45 68.2 41 72 126 

DECORO DRIVE Bidwell Lane Delgado Drive 11,000 55 69.1 46 77 132 

DECORO DRIVE Delgado Drive Seco Canyon Road 11,000 60 69.1 46 77 132 

MCBEAN PARKWAY Newhall Ranch Road Fairveiw Drive 48,000 40 71.2 58 102 182 

MCBEAN PARKWAY Fairveiw Drive Decoro Drive 48,000 40 71.2 58 102 182 

COPPER HILL DRIVE Alta Vista Way Smyth Drive 55,000 55 76.1 96 162 276 



COPPER HILL DRIVE Newhall Ranch Road Smyth Drive 55,000 60 76.1 96 162 276 

AVE SCOTT Avenue Tibbitts Stanford Avenue 37,000 45 71.6 60 105 183 

AVE SCOTT Stanford Avenue Rye Canyon 10,000 40 64.4 26 47 83 

NEWHALL RANCH ROAD Rye Canyon Road Interstate 5 ramp 71,000 45 74.4 82 144 252 

BOUQUET CANYON ROAD Newhall Ranch Road Espuella Avenue 53,000 55 75.9 94 160 272 

BOUQUET CANYON ROAD Espuella Avenue Seco Canyon Road 53,000 45 73.2 71 125 218 

NEWHALL RANCH ROAD Bouquet Canyon Road Hillsburough 68,000 45 74.2 80 141 246 

NEWHALL RANCH ROAD Hillsburough West of Hillsburough 68,000 45 74.2 80 141 246 

NEWHALL RANCH ROAD E of Bouquet Canyon 

Rd 

E of Bouquet Canyon 

Rd 

47,000 45 72.6 67 118 206 

NEWHALL RANCH ROAD E of Bouquet Canyon 

Rd 

E of Bouquet Canyon 

Rd 

47,000 50 74.1 78 134 231 

NEWHALL RANCH ROAD W of Hillsburough East of McBean Pkwy 67,000 50 75.6 92 159 274 

NEWHALL RANCH ROAD East of McBean Pkwy McBean Parkway 67,000 50 75.6 92 159 274 

MCBEAN PARKWAY Avenue Scott Newhall Ranch Road 59,000 45 73.6 75 131 230 

AVE SCOTT Rockefeller Avenue McBean Parkway 27,000 35 67.1 35 64 116 

NEWHALL RANCH ROAD Interstate 5 ramp Interstate 5 ramp 66,000 50 75.5 91 158 272 

NEWHALL RANCH ROAD E of Interstate 5 ramp E of Interstate 5 ramp 66,000 45 74.1 79 139 243 

COMMERCE CENTER DRIVE   35,666 55 74.2 78 133 226 

COMMERCE CENTER DRIVE Henry Mayo Drive Hasley Canyon Road 43,000 55 75.0 85 145 247 

THE OLD ROAD South of Hasley 

Canyon 

Hasley Canyon Road 16,000 40 66.5 33 59 105 

RIDGE ROUTE ROAD N of Lake Hughes Road Templin Parkway 35,000 50 72.8 68 117 201 

THE OLD ROAD Sloan Canyon Road N of Sloan Canyon 

Road 

20,000 40 67.4 37 66 118 

THE OLD ROAD Hasley Canyon Road S of Hillcrest Parkway 23,000 40 68.0 40 71 126 

THE OLD ROAD S of Hillcrest Parkway Hillcrest Parkway 23,000 50 71.0 55 96 165 

LONG CANYON ROAD   33,000 45 71.1 57 99 173 

STEVENSON RANCH PARKWAY The Old Road East of the Old Road 11,000 50 67.8 39 68 116 

MCBEAN PARKWAY Rockwell Canyon Road Interstate 5 ramp 52,000 45 73.1 71 124 216 

MCBEAN PARKWAY Interstate 5 ramp Interstate 5 ramp 52,000 45 73.1 71 124 216 

PICO CANYON ROAD The Old Road Interstate 5 ramp 44,000 55 75.1 86 147 249 

LYONS AVENUE Interstate 5 ramp Interstate 5 44,000 50 73.8 75 130 224 

PICO CANYON ROAD Interstate 5 ramp West of Wiley Canyon 44,000 40 70.9 55 98 174 

LYONS AVENUE Wiley Canyon Road Interstate 5 ramp 44,000 50 73.8 75 130 224 

LYONS AVENUE Interstate 5 ramp Interstate 5 53,000 50 74.6 82 142 245 

RYE CANYON ROAD The Old Road NE of The Old Road 59,000 50 75.0 87 149 258 

RYE CANYON ROAD South of Avenue Scott Avenue Scott 50,000 45 72.9 69 121 212 

RYE CANYON ROAD NE of The Old Road South of Avenue Scott 59,000 45 73.6 75 131 230 



MAGIC MOUNTAIN PARKWAY The Old Road Interstate 5 82,000 50 76.5 101 175 301 

MAGIC MOUNTAIN PARKWAY Interstate 5 Tourney Road 58,000 50 75.0 86 148 256 

MAGIC MOUNTAIN PARKWAY Interstate 5 Interstate 5 82,000 45 75.1 88 154 270 

MAGIC MOUNTAIN PARKWAY Int of Mag Mt. & 

Tibbitts 

Int of Mag Mt. & 

Tibbitts 

58,000 45 73.6 74 130 228 

MAGIC MOUNTAIN PARKWAY Tourney Road West of McBean 

Parkway 

60,000 45 73.7 76 132 232 

MAGIC MOUNTAIN PARKWAY McBean Parkway West of McBean 

Parkway 

60,000 45 73.7 76 132 232 

MAGIC MOUNTAIN PARKWAY West of McBean 

Parkway 

West of McBean 

Parkway 

60,000 50 75.1 87 151 260 

MCBEAN PARKWAY Magic Mountain 

Parkway 

Creekside 71,000 45 74.4 82 144 252 

MCBEAN PARKWAY Creekside Avenue Scott 76,000 45 74.7 85 149 260 

MAGIC MOUNTAIN PARKWAY McBean Parkway East of McBean 

Parkway 

53,000 45 73.2 71 125 218 

MAGIC MOUNTAIN PARKWAY East of McBean 

Parkway 

East of McBean 

Parkway 

53,000 40 71.7 61 108 191 

MAGIC MOUNTAIN PARKWAY Valencia Blvd West of Valencia Blvd 52,000 40 71.6 60 107 190 

MAGIC MOUNTAIN PARKWAY West of Valencia Blvd West of Valencia Blvd 52,000 40 71.6 60 107 190 

MCBEAN PARKWAY South of Magic 

Mountain 

Magic Mountain 

Parkway 

63,000 40 72.4 66 117 209 

MCBEAN PARKWAY Valencia Blvd North of Valencia Blvd 63,000 45 73.9 77 136 237 

MCBEAN PARKWAY North of Valencia Blvd South of Magic 

Mountain 

63,000 45 73.9 77 136 237 

VALENCIA BOULEVARD McBean Parkway East of McBean 

Parkway 

53,000 45 73.2 71 125 218 

VALENCIA BOULEVARD East of McBean 

Parkway 

SW of Magic Mountain 

Pkwy 

53,000 45 73.2 71 125 218 

VALENCIA BOULEVARD SW of Magic Mountain 

Pkwy 

East of McBean 

Parkway 

53,000 45 73.2 71 125 218 

VALENCIA BOULEVARD McBean Parkway West of McBean 

Parkway 

62,000 50 75.3 89 153 264 

VALENCIA BOULEVARD West of McBean 

Parkway 

Rockwell Canyon Road 62,000 40 72.3 65 116 207 

MCBEAN PARKWAY Del Monte Drive Valencia Blvd 54,000 45 73.2 72 126 220 

MCBEAN PARKWAY Arroyo Park Drive Del Monte Drive 54,000 45 73.2 72 126 220 

MCBEAN PARKWAY South of Arroya Park 

Dr 

Arroyo Park Drive 54,000 45 73.2 72 126 220 

MCBEAN PARKWAY Orchard Village Road North of Orchard 

Village 

44,000 45 72.4 65 114 199 



MCBEAN PARKWAY North of Orchard 

Village 

South of Arroya Park 

Dr 

44,000 45 72.4 65 114 199 

MCBEAN PARKWAY Rockwell Canyon Road Singing Hills Drive 43,000 45 72.3 64 113 197 

MCBEAN PARKWAY East of Singing Hills Dr Orchard Village Road 43,000 45 72.3 64 113 197 

MCBEAN PARKWAY Singing Hills Drive East of Singing Hills 

Dr 

43,000 45 72.3 64 113 197 

TOURNAMENT ROAD Wiley Canyon Road Mid-Section 6,000 40 62.2 20 36 64 

TOURNAMENT ROAD Mid-Section South of McBean 

Parkway 

6,000 55 66.5 34 59 99 

WILEY CANYON ROAD Lyons Avenue South of Lyons 

Avenue 

24,000 35 66.6 33 60 109 

WILEY CANYON ROAD Calgrove Boulevard North of Calgrove Blvd 24,000 35 66.6 33 60 109 

WILEY CANYON ROAD North of Calgrove Blvd South of Lyons 

Avenue 

24,000 40 68.2 41 72 129 

VALLEY STREET Lyons Avenue South of Lyons 

Avenue 

11,000 45 66.3 33 58 102 

LYONS AVENUE Apple Street Orchard Village Road 43,000 50 73.7 75 129 222 

LYONS AVENUE Apple Street Rotella 43,000 50 73.7 75 129 222 

LYONS AVENUE Wiley Canyon Everette Drive 44,000 50 73.8 75 130 224 

LYONS AVENUE Newhall Avenue Arcadia Street 53,000 50 74.6 82 142 245 

LYONS AVENUE Arcadia Street Valley Street 53,000 55 75.9 94 160 272 

RAILROAD AVENUE Lyons Avenue North of Lyons Avenue 37,000 40 70.1 51 90 160 

RAILROAD AVENUE North of Lyons Avenue South of Via Princessa 37,000 45 71.6 60 105 183 

RAILROAD AVENUE South of Via Princessa South of Via Princessa 37,000 45 71.6 60 105 183 

WILEY CANYON ROAD East of Tournament Orchard Village Road 32,000 45 71.0 56 98 171 

WILEY CANYON ROAD Tournament East of Tournament 32,000 40 69.5 47 84 149 

ORCHARD VILLAGE ROAD Wiley Canyon Road Mill Valley 53,000 45 73.2 71 125 218 

ORCHARD VILLAGE ROAD Mill Valley McBean Parkway 53,000 50 74.6 82 142 245 

ORCHARD VILLAGE ROAD Lyons Avenue Dalbey Drive 32,000 50 72.4 65 112 193 

ORCHARD VILLAGE ROAD Dalbey Drive 16th Street 32,000 35 67.8 39 70 127 

RAILROAD AVENUE Via Princessa North of Via Princessa 39,000 45 71.8 61 107 188 

RAILROAD AVENUE North of Via Princessa South of Magic 

Mountain 

39,000 50 73.3 71 123 212 

RAILROAD AVENUE South of Magic 

Mountain 

Magic Mountain 

Parkway 

52,000 50 74.5 82 141 243 

MAGIC MOUNTAIN PARKWAY   45,000 40 71.0 56 99 176 

VALENCIA BOULEVARD Magic Mountain 

Parkway 

N of Magic Mountain 

Pkwy 

63,000 45 73.9 77 136 237 

VALENCIA BOULEVARD N of Magic Mountain 

Pkwy 

W of Bouquet Canyon 63,000 35 70.8 55 99 180 



VALENCIA BOULEVARD West of Bouquet 

Canyon 

Bouquet Canyon Road 54,000 50 74.7 83 143 247 

VALENCIA BOULEVARD West of Bouquet 

Canyon 

West of Bouquet 

Canyon 

54,000 50 74.7 83 143 247 

BOUQUET CANYON ROAD Magic Mountain 

Parkway 

Cenema Drive 53,000 45 73.2 71 125 218 

BOUQUET CANYON ROAD Cenema Drive Valencia Blvd 53,000 45 73.2 71 125 218 

VIA PRINCESSA Railroad Avenue East of Railroad 

Canyon 

24,000 35 66.6 33 60 109 

VIA PRINCESSA East of Railroad 

Canyon 

East of Railroad 

Canyon 

24,000 35 66.6 33 60 109 

VIA PRINCESSA East of Railroad 

Canyon 

East of Railroad 

Canyon 

24,000 55 72.5 65 111 189 

VIA PRINCESSA   55,000 55 76.1 96 162 276 

VIA PRINCESSA   55,000 50 74.7 84 145 249 

VIA PRINCESSA   55,000 40 71.8 62 110 195 

VIA PRINCESSA   55,000 50 74.7 84 145 249 

SANTA CLARITA PARKWAY Via Princessa South of Via Princessa 36,000 45 71.5 59 103 181 

SANTA CLARITA PARKWAY South of Via Princessa South of Via Princessa 36,000 45 71.5 59 103 181 

SANTA CLARITA PARKWAY Sierra Highway West of Sierra 

Highway 

37,000 45 71.6 60 105 183 

SANTA CLARITA PARKWAY Soledad Canyon Road South of Soledad 

Canyon 

31,000 45 70.8 55 96 168 

SANTA CLARITA PARKWAY Via Princessa North of Via Princessa 35,000 45 71.4 58 102 178 

DOCKWEILER DRIVE Mid-Section Mid-Section 18,000 25 61.9 17 33 64 

NEWHALL AVENUE Sierra Highway Valle Del Oro 40,000 45 71.9 62 109 190 

NEWHALL AVENUE NW of Valle Del Oro NW of Valle Del Oro 33,000 50 72.5 66 114 196 

SIERRA HIGHWAY The Old Road North of The Old Road 29,000 45 70.5 53 93 163 

SIERRA HIGHWAY North of The Old Road Newhall Avenue 32,000 45 71.0 56 98 171 

SIERRA HIGHWAY Dockweiler Drive North of Dockweiler 39,000 45 71.8 61 107 188 

SIERRA HIGHWAY North of Dockweiler Placerita Canyon Road 39,000 50 73.3 71 123 212 

GOLDEN VALLEY ROAD Sierra Highway SR-14 37,000 50 73.0 70 120 207 

GOLDEN VALLEY ROAD SR-14 East of SR-14 15,000 55 70.5 53 89 152 

GOLDEN VALLEY ROAD   37,000 40 70.1 51 90 160 

GOLDEN VALLEY ROAD East of SR-14 East End 15,000 50 69.1 45 78 135 

SIERRA HIGHWAY Golden Valley Road North of Golden Valley 

Rd 

30,000 50 72.1 63 109 187 

SIERRA HIGHWAY North of Golden Valley 

Rd 

North of Golden Valley 

Rd 

30,000 50 72.1 63 109 187 



 

SIERRA HIGHWAY North of Golden Valley 

Rd 

South of Via Princessa 30,000 45 70.7 54 95 166 

SIERRA HIGHWAY South of Via Princessa Via Princessa 30,000 45 70.7 54 95 166 

SIERRA HIGHWAY Via Princessa North of Via Princessa 34,000 45 71.2 57 101 176 

SIERRA HIGHWAY North of Via Princessa Jakes Way 34,000 45 71.2 57 101 176 

JAKES WAY/CANYON PARK BL Sierra Highway Lost Canyon 12,000 25 60.1 14 27 51 

VIA PRINCESSA Whites Canyon West of Whites 

Canyon 

24,000 40 68.2 41 72 129 

VIA PRINCESSA West of Whites Canyon West of Whites 

Canyon 

24,000 40 68.2 41 72 129 

VIA PRINCESSA West of Whites Canyon West of Whites 

Canyon 

24,000 60 72.5 65 111 189 

VIA PRINCESSA SE of Whites Canyon NW of Sierra Highway 50,000 50 74.3 80 138 238 

SOLEDAD CANYON ROAD West of Whites Canyon West of Whites 

Canyon 

38,000 45 71.7 61 106 186 

SOLEDAD CANYON ROAD West of Whites Canyon East of Golden Valley 

Rd 

38,000 45 71.7 61 106 186 

SOLEDAD CANYON ROAD East of Golden Valley 

Rd 

East of Golden Valley 

Rd 

50,000 45 72.9 69 121 212 

SOLEDAD CANYON ROAD Golden Valley Road East of Golden Valley 

Rd 

50,000 40 71.4 59 105 186 

SOLEDAD CANYON ROAD West of Golden Valley E of Santa Clarita 

Pkwy 

38,000 45 71.7 61 106 186 

SOLEDAD CANYON ROAD Golden Valley Road West of Golden Valley 38,000 45 71.7 61 106 186 

SOLEDAD CANYON ROAD West of Golden Valley West of Golden Valley 38,000 45 71.7 61 106 186 

SOLEDAD CANYON ROAD E of Santa Clarita Pkwy W of Santa Clarita 

Pkwy 

50,000 50 74.3 80 138 238 

SOLEDAD CANYON ROAD W of Santa Clarita 

Pkwy 

Bouquet Canyon Road 46,000 50 74.0 77 133 229 

SANTA CLARITA PARKWAY Soledad Canyon Road Newhall Ranch Road 31,000 45 70.8 55 96 168 

GOLDEN VALLEY ROAD Soledad Canyon Road Nth of Soledad Cyn 

Road 

44,000 50 73.8 75 130 224 

NEWHALL AVENUE Railroad Avenue Market Street 27,000 50 71.7 60 103 178 

NEWHALL AVENUE SE of Railroad Avenue Railroad Avenue 27,000 50 71.7 60 103 178 

SHADOW PINES BOULEVARD  South of Davenport 

Road 

12,000 45 66.7 35 61 106 

LYONS AVENUE Rotella Peachland Avenue 43,000 55 75.0 85 145 247 

LYONS AVENUE Peachland Avenue Everette Drive 43,000 55 75.0 85 145 247 

ORCHARD VILLAGE ROAD 16th Street North of 16th Street 43,000 35 69.1 45 81 148 



 

ORCHARD VILLAGE ROAD North of 16th Street Wiley Canyon Road 43,000 50 73.7 75 129 222 

TOURNAMENT ROAD South of McBean 

Parkway 

McBean Parkway 6,000 55 66.5 34 59 99 

NEWHALL AVENUE Valle Del Oro NW of Valle Del Oro 33,000 55 73.9 76 128 218 

NEWHALL AVENUE NW of Valle Del Oro SE of Railroad Avenue 33,000 50 72.5 66 114 196 

SOLEDAD CANYON ROAD East of Sand Canyon East of Sand Canyon 32,000 50 72.4 65 112 193 

SOLEDAD CANYON ROAD East of Sand Canyon East of Sand Canyon 32,000 50 72.4 65 112 193 

SIERRA HIGHWAY Placerita Canyon Road Golden Valley Road 24,000 45 69.7 48 85 149 

SIERRA HIGHWAY Golden Valley Road N of Golden Valley Rd 30,000 45 70.7 54 95 166 

DOCKWEILER DRIVE Sierra Highway Mid-Section 24,000 35 66.6 33 60 109 

HASLEY CANYON ROAD Commerce Center 

Drive 

Del Valle Road 14,000 50 68.8 44 76 130 

WILEY CANYON ROAD Orchard Village Road E of Orchard Village 

Rd 

41,000 40 70.5 53 95 168 

THE OLD ROAD Hillcrest Parkway South of Parker Road 13,000 50 68.5 42 73 126 

THE OLD ROAD South of Parker Road Parker Road 13,000 45 67.1 36 63 110 

LAKE HUGHES ROAD The Old Road Castaic Road 37,000 35 68.4 42 75 137 

THE OLD ROAD Stevensons Ranch 

Parkway 

Valencia Boulevard 41,000 45 72.0 63 110 193 

NEWHALL RANCH ROAD McBean Parkway Avenue Tibbitts 69,000 45 74.3 81 142 248 

GOLDEN VALLEY ROAD Plum Canyon Road South of Plum Cyn Rd 44,000 55 75.1 86 147 249 

GOLDEN VALLEY ROAD   39,000 50 73.3 71 123 212 

SIERRA HIGHWAY South of Sand Canyon South of Sand Canyon 16,000 45 68.0 40 70 122 

SIERRA HIGHWAY North of Skyline Ranch 

Rd 

South of Sand Canyon 16,000 40 66.5 33 59 105 

SIERRA HIGHWAY North of Skyline Ranch 

Rd 

North of Skyline 

Ranch Rd 

26,000 40 68.6 42 75 134 

SIERRA HIGHWAY South of Skyline Ranch 

Rd 

North of Skyline 

Ranch Rd 

26,000 40 68.6 42 75 134 

SIERRA HIGHWAY Soledad Canyon Road South of Skyline 

Ranch Rd 

44,000 40 70.9 55 98 174 

SAND CANYON ROAD Soledad Canyon Road N of Soledad Canyon 

Road 

14,000 50 68.8 44 76 130 

SAND CANYON ROAD   8,000 45 65.0 28 50 87 

SHADOW PINES BOULEVARD North of Soledad 

Canyon 

South of Davenport 

Road 

9,000 40 64.0 25 44 79 

LOST CANYON ROAD   15,000 45 67.7 39 68 118 

LOST CANYON ROAD   18,000 45 68.5 42 74 129 



 

LOST CANYON ROAD Jakes Way North-East of Jakes 

Way 

18,000 55 71.3 57 97 165 

VIA PRINCESSA Sierra Highway NW of Sierra Highway 50,000 40 71.4 59 105 186 

VIA PRINCESSA West of Whites Canyon West of Whites 

Canyon 

24,000 40 68.2 41 72 129 

SIERRA HIGHWAY Jakes Way Soledad Canyon Road 34,000 45 71.2 57 101 176 

 The Old Road North of The Old Road 6,000 40 62.2 20 36 64 

PARKER ROAD The Old Road Sloan Canyon Drive 1,000 50 57.3 13 22 37 

PARKER ROAD The Old Road Interstate 5 10,000 50 67.3 37 65 111 

PARKER ROAD Interstate 5 Castaic Road 10,000 45 65.9 32 55 97 

LAKE HUGHES ROAD Ridge Route Road North-East of Ridge 

Route 

7,000 35 61.2 18 32 58 

LAKE HUGHES ROAD North-East of Ridge 

Route 

Mid-Section 7,000 50 65.8 32 55 94 

LAKE HUGHES ROAD North-East of Ridge 

Route 

North-East of Ridge 

Route 

7,000 50 65.8 32 55 94 

SHADOW PINES BOULEVARD North of Soledad 

Canyon 

North of Soledad 

Canyon 

9,000 40 64.0 25 44 79 

SHADOW PINES BOULEVARD Soledad Canyon Road North of Soledad 

Canyon 

9,000 40 64.0 25 44 79 

VIA PRINCESSA Lost Canyon Road South of Lost Canyon 3,000 35 57.5 11 21 37 

LOST CANYON ROAD Via Princessa Jakes Way 21,000 50 70.6 53 92 158 

VASQUEZ CANYON ROAD East of Bouquet 

Canyon 

East of Bouquet 

Canyon 

6,000 35 60.5 16 29 53 

VASQUEZ CANYON ROAD East of Bouquet 

Canyon 

Bouquet Canyon Road 6,000 35 60.5 16 29 53 

GOLDEN VALLEY ROAD Via Princessa Soledad Canyon Road 32,000 60 73.8 74 127 215 

COPPER HILL DRIVE Benz Road David Way 17,000 45 68.2 41 72 126 

DRY GULCH RD   4,000 45 61.9 20 35 62 

TEMPLIN PK At Interstate 5 At Interstate 5 8,000 50 66.4 34 58 100 

 Templin Highway North of Templin 

Highway 

6,000 40 62.2 20 36 64 

HENRY MAYO DRIVE East of Commerce Ctr 

Dr 

Commerce Center 

Drive 

9,000 40 64.0 25 44 79 

SLOAN CANYON RD Hasley Canyon Road Hillcrest Parkway 3,000 40 59.2 14 26 46 

SLOAN CANYON RD Parker Road The Old Road 2,000 40 57.4 12 21 37 

SLOAN CANYON RD Parker Road West of Parker Road 2,000 40 57.4 12 21 37 

POTRERO CANYON RD   9,000 40 64.0 25 44 79 



 

VALENCIA BLVD Magic Mountain 

Parkway 

West of Magic 

Mountain 

30,000 45 70.7 54 95 166 

VALENCIA BLVD Magic Mountain 

Parkway 

South of Magic 

Mountain 

51,000 55 75.8 92 157 267 

VALENCIA BLVD Pico Canyon Road East of Pico Cyn Road 33,000 50 72.5 66 114 196 

VALENCIA BLVD The Old Road West of The Old Road 61,000 45 73.8 76 134 234 

PICO CANYON ROAD   44,000 45 72.4 65 114 199 

PICO CANYON ROAD Stevenson Ranch 

Parkway 

W of Stevenson Ranch 29,000 55 73.3 71 121 206 

SKYLINE RANCH RD Whites Canyon Sierra Highway 16,500 45 68.1 40 71 124 

LOST CANYON ROAD Sand Canyon Road West of Sand Canyon 

Rd 

11,000 40 64.8 28 49 87 

NEWHALL RANCH ROAD Interstate 5 ramp The Old Road 66,000 55 76.9 104 177 300 

COPPER HILL DRIVE   45,500 55 75.3 88 149 253 

JAKES WAY Jakes Way Lost Canyon 12,000 40 65.2 29 51 91 

NEWHALL RANCH ROAD Santa Clarita Pkwy E of Santa Clarita 

Pkwy 

47,000 45 72.6 67 118 206 

LITTLE TUJUNGA CANYON RO Sand Canyon Road South 20,000 40 67.4 37 66 118 

RAILROAD AVENUE Newhall Avenue Lyons Avenue 25,000 50 71.3 58 100 172 

         
         
         
         
         
         
         
         
         
         
         
         
         

 



Proposed General Plan Freeway Noise Contour Distances for Freeways 

    Distance to CNEL Contour (ft.) 

STREET ADT FREEWAY CNEL @50’ 70 65 60 

I-5 n/o Lake Hughes 193,000 I5 88.0 394 698 1237 

I-5 s/o Lake Hughes 206,000 I5 88.3 407 721 1278 

I-5 s/o Parker 239,000 I5 89.0 438 776 1375 

I-5 s/o Hasley Cyn 245,000 I5 89.1 444 786 1393 

I-5 s/o SR-126 218,000 I5 88.6 419 742 1314 

I-5 s/o Rye Cyn 239,000 I5 89.0 438 776 1375 

I-5 s/o Magic Mtn 248,000 I5 89.1 446 791 1401 

I-5 s/o Valencia 259,000 I5 89.3 456 808 1431 

I-5 s/o McBean 266,000 I5 89.4 462 819 1451 

I-5 s/o Lyons 272,000 I5 89.5 467 828 1467 

I-5 s/o Calgrove 269,000 I5 89.5 465 823 1459 

SR-14 n/o Aqua Dulce  154,000 SR14 85.5 259 441 749 

SR-14 s/o Aqua Dulce  158,000 SR14 85.6 262 446 757 

SR-14 s/o Soledad Cyn 178,000 SR14 86.2 277 471 800 

SR-14 s/o Sand Cyn 186,000 SR14 86.4 283 481 816 

SR-14 s/o Via Princessa 193,000 SR14 86.5 288 489 830 

SR-14 s/o Sierra Hwy 217,000 SR14 87.0 304 516 877 

SR-14 s/o Golden Valley 201,000 SR14 86.7 293 498 846 

SR-14 s/o Placerita Cyn 214,000 SR14 87.0 302 513 871 

SR-14 n/o I-5 230,000 SR14 87.3 312 530 900 
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