
August 2007 Carryover Storage and San Vicente Dam Raise EIR/EIS Page 2-1 

Chapter 2 
Alternatives Analyzed 

2.1  Alternatives Identification and Screening 
Process 

 
The following discussion summarizes information presented in a report entitled Screening of 
Alternatives prepared by GEI Consultants, Inc. (GEI), which is incorporated herein by reference 
(GEI, 2007a).  Referred to as the “Screening Report” in the remainder of this document, it 
describes the screening process undertaken to arrive at the three alternatives to provide carryover 
storage capacity evaluated in detail in this EIR/EIS.  The Screening Report is available to the 
public for review at the Water Authority office described in Section 1.5.3 (Introduction) of this 
EIR/EIS. 
 
2.1.1 Regulatory Background 
 
Key aspects of regulations related to development of alternatives for the CSP are summarized 
below. 
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2.1.1.1 California Environmental Quality Act (CEQA) 
 
Section 15126.6(a) of the CEQA Guidelines states:  
 

An EIR shall describe a range of reasonable alternatives to the project, or to the 
location of the project, which would feasibly obtain most of the basic objectives 
of the project but would avoid or substantially lessen any of the significant effects 
of the project, and evaluate the comparative merits of the alternatives.  An EIR 
need not consider every conceivable alternative to a project.  Rather, it must 
consider a reasonable range of potentially feasible alternatives that will foster 
informed decision-making and public participation.  An EIR is not required to 
consider alternatives which are infeasible. 

 
The CEQA Guidelines also indicate that the range of alternatives required in an EIR is governed 
by a “rule of reason” that requires the EIR to set forth only those alternatives necessary to permit 
a reasoned choice.  An EIR does not need to consider an alternative whose effect cannot be 
reasonably ascertained and whose implementation is remote and speculative (CEQA Guidelines 
Section 15126.6(f)).   
 
Alternatives must be limited to ones that could “feasibly accomplish most of the basic objectives 
of the project,” and would avoid or substantially lessen at least one of the significant 
environmental effects of the project.  In determining whether alternatives are feasible, Lead 
Agencies are guided by the general definition of “feasible” found in Section 15364 of the CEQA 
Guidelines: “capable of being accomplished in a successful manner within a reasonable period of 
time, taking into account economic, environmental, legal, social, and technological factors.”  In 
addition, the Lead Agency should consider site suitability, economic viability, availability of 
infrastructure, general plan consistency, other regulatory limitations, jurisdictional boundaries, 
and proponent’s control over alternative sites in determining the range of alternatives to be 
evaluated in an EIR (Section 15126.6(f)(1)). 
 
2.1.1.2 National Environmental Policy Act (NEPA) 
 
NEPA is a procedural statute that requires federal agencies (in this case the Corps) to assess and 
disclose environmental impacts of their proposed activity. NEPA requires that the EIS 
“rigorously explore and objectively evaluate all reasonable alternatives, and for alternatives 
which were eliminated from detailed study briefly discuss the reasons for their having been 
eliminated” (40 CFR 1502.14). “Reasonable alternatives include those that are practical or 
feasible from the technical and economic standpoint and using common sense, rather than simply 
desirable from the standpoint of the applicant” (from Council on Environmental Quality answer 
to Question 2a of NEPA’s Forty Most Asked Questions).  Possible alternatives whose 
implementation is deemed remote or speculative do not need to be examined. 
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2.1.1.3 Clean Water Act 
 
The CSP would require the issuance of an Individual Permit under Section 404 of the Clean 
Water Act.  The permit process is administered by the Corps and overseen by the U.S. 
Environmental Protection Agency (EPA).  In deciding whether to grant a permit for the Proposed 
Action, the Corps must follow the EPA’s regulations concerning the disposal of dredged or fill 
material, known as the 404(b)(1) guidelines (40 CFR Part 230). These regulations allow permit 
issuance for only the “least environmentally damaging practicable alternative.”  Practicability is 
defined in the regulations (40 CFR 230.10) as: 
 

An alternative is practicable if it is available and capable of being done after 
taking into consideration cost, existing technology, and logistics in light of overall 
Project purposes. If it is otherwise a practicable alternative, an area not presently 
owned by the applicant which could reasonably be obtained, utilized, expanded or 
managed in order to fulfill the basic purpose of the Project activity may be 
considered. 
 

In compliance with the Section 404(b)(1) guidelines and NEPA, as well as a public interest 
review, the Corps has examined the direct, indirect, and cumulative impacts associated with the 
Proposed Action’s discharge activities into waters of the U.S.  The draft CSP Section 404 (b)(1) 
Alternatives Analysis is included in Attachment 2 to this EIR/EIS.   

 
2.1.2 Description of Screening Process 
 
The main objective of the screening process for the CSP was to identify which solutions to 
providing the full 100,000 AF of carryover storage needs should be examined in detail in this 
EIR/EIS so that a detailed comparative analysis of the alternatives would lead to selection of the 
“least environmentally damaging practicable alternative” (LEDPA).  Alternatives that are not 
“practicable” (under Section 404 of the Clean Water Act) or “reasonable” (under CEQA and/or 
NEPA) may be eliminated from consideration. 
 
A flow diagram that depicts the CSP screening methodology is shown in  
Figure 2.1-1.  This flow diagram starts at the left with the Regional Water Facilities Master Plan 
(Master Plan) planning process that established the purpose and need for carryover storage, 
followed by the Urban Water Management Plan (UWMP) planning process that reconfirmed the 
need for carryover storage.  The central part of the flow diagram shows the screening process 
undertaken to identify EIR/EIS alternatives, and is described in more detail below. 
 
The following steps were completed in the screening analysis for identifying carryover storage 
alternatives: 

 
1. Form a Technical Panel to guide the screening process. 

2. Identify a range of carryover storage options, the “building blocks” to formulate 
alternatives. 
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3. Perform initial screening to compile a long-list of possible carryover storage alternatives. 

4. Perform coarse screening to identify a short-list of alternatives to carry forward. 

5. Perform fine screening of the short-list of alternatives to identify preliminary alternatives 
for detailed analysis and comparison in this EIR/EIS. 

6. Public scoping to identify any other reasonable alternatives.  
 
This screening analysis methodology was similar to that performed for the ESP, with the 
following key differences: 
 

1. The purpose and need is for approximately 100,000 AF of carryover storage, beyond the 
ESP’s goal of 90,100 AF of emergency storage. 

2. The data obtained from evaluating ESP alternatives were available for evaluation of 
carryover storage alternatives.  For example, many surface reservoir sites were evaluated 
for the ESP and the data obtained from these evaluations were used to readily compare 
carryover storage alternatives. 

 
2.1.3 Technical Panel 
 
A Technical Panel consisting of a core group of 20 individuals with diverse backgrounds and 
experience was assembled to perform the screening analysis.  The Technical Panel conducted a 
full-day workshop to review the purpose and need for carryover storage, identify options 
potentially capable of meeting the purpose and need, establish evaluation factors for screening 
purposes, discuss the merits of carryover storage options based on the evaluation factors, and 
reach consensus on a long-list of alternatives to undergo coarse screening.  A subgroup of the 
Technical Panel subsequently investigated some of the options considered, developed a list of 
alternatives to carry forward into coarse screening, performed coarse screening, developed a 
process for fine screening of alternatives, and performed fine screening. 
 
Several additional workshops were convened by the Technical Panel to discuss the results of the 
fine screening process. 
 
2.1.4 Carryover Storage Options (“Building Blocks”) 
 
The first step in the development of the CSP alternatives was to identify storage options, or 
building blocks, that could be used to provide all or a portion of the 100,000 AF of carryover 
storage need.  These carryover storage options were divided into the following categories: 
 

1. New/Expanded Surface Reservoirs. 
2. Reoperation of Existing Local Reservoir Storage. 
3. Local Groundwater Basin Storage. 
4. Out-of-Region Groundwater Basin Storage. 
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As documented in the Record of Decision (ROD) for the CALFED Bay-Delta Program EIR/EIS, 
the U.S. Department of Interior (DOI) confirmed federal interest in additional surface and 
groundwater storage supplies south of the Bay-Delta to protect environmental resources in the 
Delta (DOI, 2000).  Each storage option within a category did not necessarily have to provide the 
full 100,000 AF of storage on its own.  Options with smaller storage amounts were considered 
because they could be combined in various ways to meet the overall 100,000 AF of carryover 
storage need.  
 
Water supply development options, such as construction or expansion of a seawater desalination 
facility, were not considered because development of new water supply sources is functionally 
different from, and independent of, development of carryover storage capacity.  New water 
supply sources and conveyance were considered separately in the Master Plan to meet annual 
water supply demands.  The Master Plan included 100,000 AF of carryover storage as a 
component of each supply alternative and a means to ensure the reliable delivery of water to 
Water Authority member agencies.  Carryover storage capacity has a different purpose—to 
provide additional storage capacity for water, either produced elsewhere (i.e., seawater 
desalination) or imported into the region, for use during those times when the regular supply 
sources cannot meet demands (during peak demand periods, multiple dry years, extended 
droughts, etc.).   
 
2.1.5 Initial Screening 
 
2.1.5.1 New/Expanded Surface Reservoirs 
 
The starting point for identification of potential new or expanded reservoirs for carryover storage 
use was a 1992 Storage Study prepared for the Water Authority by James M. Montgomery 
Consulting Engineers (JMM, 1992), which is incorporated herein by reference.  Many potential 
sites for new reservoirs and expansion of existing reservoirs were considered in the Storage 
Study.  In all, 27 potential new reservoirs and seven options involving expansion of existing 
reservoirs were considered (Table 2.1-1).  These 34 potential storage sites were subjected to a 
three-phase screening process in the Storage Study to identify the best candidates to evaluate 
further for emergency storage use.   
 
In the Phase 1 initial screening process for new/expanded reservoirs, the following four criteria 
were used in the Storage Study to identify new surface reservoir sites that would “yield a 
reservoir of sufficient size, elevation, and location to serve as a regional facility”: 
 

1. Storage volume greater than 25,000 AF. 
2. Minimum high water elevation of 1,000 feet AMSL. 
3. Maximum high water elevation of 2,000 feet AMSL. 
4. Within the boundaries of one or more Water Authority member agencies. 
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Nine new reservoir sites, which most closely met these general criteria, were identified in the 
Phase 1 initial screening process and carried forward into Phase 2 screening, as well as all seven 
of the existing reservoirs considered for expansion (Table 2.1-1). 
 
Phase 2 initial screening considered environmental, operational, and engineering issues 
associated with each reservoir site.  The eight highest-ranked sites were carried forward into 
Phase 3 initial screening, as well as the Pamo Valley site, which was automatically carried 
forward because of the large number of investigations that had already been performed for that 
site (Table 2.1-1). 
 
Phase 3 initial screening involved more detailed assessments of environmental, operational, and 
engineering criteria than were performed during Phase 2 initial screening.  Based on 
consideration of these criteria, six reservoir sites were ranked highest and carried forward (Table 
2.1-1).  For this CSP screening process, expansion of El Capitan Reservoir was added to the 
Phase 3 initial screening list that evolved from the Storage Study. This was done to check 
whether expansion of El Capitan Reservoir would become more viable due to connection of the 
San Vicente Reservoir to the Second Aqueduct Pipeline, which is being constructed as part of the 
ESP. 
 
Based on this initial screening, the surface reservoir sites selected as options, or building blocks, 
for use in compiling carryover storage alternatives were the following: 
 

• Guejito Valley – new reservoir  
• El Capitan Reservoir – expansion of existing reservoir 
• Moosa Canyon – new reservoir 
• Pamo Valley – new reservoir 
• San Vicente Reservoir – expansion of existing reservoir (beyond the ESP volume) 
• Lake Wohlford – expansion of existing reservoir 

 
The Screening Report provides brief descriptions and locations of these sites.  Engineering and 
environmental evaluations of these sites, except for El Capitan Reservoir, were performed in 
1992-1996 as part of the ESP.  Additional screening of surface reservoir sites, in combination 
with other emergency storage options, was performed as part of the ESP to provide a total of 
90,100 AF of emergency storage for regional use.  As a result of that screening, the following 
ESP alternatives were evaluated in detail in the ESP EIR/EIS: 
 

• Olivenhain  (new) + Hodges (reoperation) + San Vicente (expansion) 
• Moosa South (new) + Hodges (reoperation) 
• San Vicente (expansion) + San Vicente (reoperation) 
• San Vicente (expansion) 

 
The Olivenhain/Hodges/San Vicente alternative was selected for the ESP and approved by the 
Water Authority’s Board.  All regulatory permits and approvals for the ESP were processed and 
received.  Construction of Olivenhain Dam and Reservoir was completed in 2003; construction 
of conveyance facilities for reoperation of Lake Hodges and connection of the San Vicente 
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Reservoir to the Second Aqueduct Pipeline is in progress and is expected to be completed in 
2009.  The San Vicente Dam expansion component of the ESP, which has not yet commenced, 
would add approximately 52,100 AF of the total ESP emergency storage capacity. 
 
2.1.5.2 Reoperation of Existing Local Reservoir Storage 
 
Reoperation consists of changing the operation and use of existing storage reservoirs within the 
County to provide carryover storage capacity for the region.  Operation of existing reservoirs in 
this manner would require a joint-use agreement between the current owners of the reservoirs 
and the Water Authority since, with the exception of the Olivenhain Dam and Reservoir, the 
Water Authority does not own or operate any other reservoirs.   
 
Based on the ESP screening analysis and input provided during the Master Plan process, the 
reservoirs judged to have the best potential for emergency reoperation are listed in Table 2.1-1.  
The results for the ESP also apply to the current evaluation of existing reservoirs for carryover 
storage use.  All of these existing reservoirs, with the exception of Lake Hodges, were 
considered as reoperation options for compiling alternatives to meet carryover storage needs.  
Lake Hodges was not considered for carryover storage because a 20,000 AF reoperation of Lake 
Hodges is already being implemented by the Water Authority as part of the ESP, and the 
remaining usable capacity in Lake Hodges is less than 10,000 AF.  
 
The reoperation options selected as building blocks for use in compiling carryover storage 
alternatives are the following: 

 
• San Vicente Reservoir 
• El Capitan Reservoir  
• Lower Otay Reservoir 
• Sweetwater Reservoir 
• Loveland Reservoir 
• Henshaw/Sutherland/Ramona Reservoir Combination 

 
2.1.5.3 Local Groundwater Basin Storage 
 
Groundwater basin options for emergency storage use were considered in the 1992 Storage 
Study.  However, the Water Authority subsequently conducted a more detailed feasibility study 
and screening of groundwater basins for both emergency storage and carryover storage use, as 
documented in a report entitled Groundwater Feasibility Study (NBS/Lowry, 1995). 
 
Twelve groundwater basins were analyzed in the Groundwater Feasibility Study for their 
potential for regional carryover storage use (Table 2.1-1).  Screening of these 12 basins was 
based on key institutional, regulatory, technical, and economic factors.  Several criteria were 
developed for each factor to allow for numerical ranking (refer to Section 2.6 below); all of these 
criteria were applicable for use in this carryover storage screening process. 
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The groundwater basin options selected as building blocks for use in compiling carryover storage 
alternatives are listed in Table 2.1-1.  The two groundwater basins identified as having the best 
potential based on the Groundwater Feasibility Study are included, as well as four other basins 
(Pala and Pauma were combined into one basin).  The Pala/Pauma, Santee/El Monte, and Warner 
Basins were included on the list of groundwater basin options because they were considered in 
the development of alternatives for the ESP, and it was desirable to again test their viability for 
carryover storage use.  The San Diego Formation was added because of recent technical studies 
of this basin performed by the Water Authority, City of San Diego, and Sweetwater Authority. 
 
San Diego County does not have the abundant groundwater resources found in other parts of 
California.  Consequently, there is no single groundwater basin capable of providing the 100,000 
AF of usable carryover storage required for the CSP.  Therefore, several groundwater basins 
would have to be combined, and/or paired with downsized surface reservoir options, and/or 
paired with reoperation of existing reservoirs to fully meet carryover storage needs. 
 
2.1.5.4 Out-of-Region Groundwater Basin Storage 
 
An option for providing carryover storage for use by the Water Authority is a partnership with 
the owner of a groundwater basin outside of San Diego County for conjunctive use of the basin.  
Conjunctive use would involve either delivery of the groundwater directly to the aqueduct 
system for Water Authority use or an in-lieu water transfer to provide supplies to the Water 
Authority. 
 
Should an acceptable groundwater conjunctive use opportunity be developed and implemented, 
the additional supply generated from the groundwater project would be used to reduce the 
shortfall in the Water Authority’s overall carryover storage needs, which in certain scenarios 
could be greater than 100,000 AF.  The immediate need for the CSP, for which alternatives are 
being considered in this document, would not be expected to change if an out-of-region 
groundwater conjunctive use project were to be implemented in the future. 
 
Since publishing of the Draft EIR/EIS, the Water Authority has entered into an agreement with 
Semitropic-Rosamond Water Bank Authority (SRWBA) to store between 60,000 and 100,000 
AF of water in two separate groundwater aquifers.   
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Table 2.1-1.  Screening of CSP Options and Alternatives 
 

New/Expanded 
Reservoir Options 

Considered for 
Initial Screening 

Phase 1 Initial 
Screening – 

New/Expanded 
Reservoir Options 

Phase 2 Initial 
Screening – 

New/Expanded 
Reservoir Options 

Phase 3 Initial 
Screening – 

New/Expanded 
Reservoir Options

New/Expanded 
Reservoir Options 
that Passed Initial 

Screening 

Reoperation of 
Existing Reservoir 
Storage Options 

that Passed Initial 
Screening 

Local 
Groundwater 
Basin Storage 

Options 
Considered for 

Initial Screening 

Local 
Groundwater 
Basin Storage 
Options that 
Passed Initial 

Screening 

CSP Alternatives 
Considered for 

Coarse Screening 

CSP Alternatives 
that Passed 

Coarse Screening 

CSP Alternatives 
that Passed Fine 

Screening 
New Reservoirs 
Barona  
Bonsall 
Clark Cyn - A 
Clark Cyn - B 
Daley Reservoir 
Daney Canyon 
DeLuz 
Fallbrook 
Gopher Canyon 
Guejito Creek - A 
Guejito Creek - B 
Keys Canyon 
Minewawa 
Monserate 
Moosa Cyn - A 

(added later) 
Moosa Cyn - B 

(added later) 
Mt. Israel (later 

called Olivenhain) 
Pamo 
Santa Ysabel 
Sycamore Cyn - A 
Sycamore Cyn - B 
Temecula Cyn 
W. Sycamore Cyn - 

A 
W. Sycamore Cyn - 

B 
North Escondido 
Twin Oaks  
Wright Canyon 
 
Expansion of 

Existing Reservoirs 
El Capitan 
Hodges 
Lower Otay 
San Vicente 
Vail A 
Vail B 
Wohlford 

New Reservoirs 
Barona 
Daney Canyon 
Guejito Creek 
Moosa Cyn A 
Moosa Cyn B 
North Escondido 
Pamo Valley 
Twin Oaks 
Wright Canyon 
 
Expansion of 

Existing 
Reservoirs 

El Capitan 
Hodges 
Lower Otay 
San Vicente 
Vail A 
Vail B 
Wohlford 

Guejito 
Moosa Cyn A  

(later called 
Moosa North) 

Moosa Cyn B  
(later called 
Moosa South) 

Mount Israel (later 
called 
Olivenhain) 

North Escondido (a 
South Escondido 
was added later) 

Pamo (not ranked, 
but carried 
forward 
automatically) 

San Vicente 
(expansion of 
existing) 

Twin Oaks 
Wohlford 

(expansion of 
existing) 

 

Guejito 
Moosa North 
Moosa South 
Pamo 
San Vicente 

(expansion of 
existing) 

Wohlford 
(expansion of 
existing) 

 

Guejito (new 
reservoir) 

El Capitan 
(expansion of 
existing 
reservoir) 

Moosa Cyn (new 
reservoir) 

Pamo (new 
reservoir) 

San Vicente 
(expansion of 
existing reservoir, 
beyond the ESP 
volume) 

Wohlford 
(expansion of 
existing 
reservoir) 

 

San Vicente  
El Capitan  
Lower Otay  
Sweetwater  
Loveland  
Henshaw/ 

Sutherland/ 
Ramona 
Combination 

 

Pauba Basin 
Lower Santa 

Margarita Basin 
Mission Basin 
Bonsall Basin 
Pala Basin 
Pauma Basin 
Warner Basin 
Lower San 

Dieguito Basin 
San Pasqual Basin 
Santee/El Monte 

Basin 
Middle Sweetwater 

Basin 
Tijuana Basin 
 

Mission (San Luis 
Rey) Basin 

San Pasqual Valley 
Basin  

Pala/Pauma Basins 
Santee/El Monte 

Basin 
Warner Basin 
San Diego 

Formation 
 

Refer to Table 2.1-
2 for list of 
alternatives 
considered for 
coarse screening. 

 

Refer to Table 2.1-
4 for list of 
alternatives that 
passed coarse 
screening. 

 

Alternative 1:  
San Vicente 
100,000 AF 
(Proposed 
Action) 

Alternative 2:  
Moosa 100,000 
AF 

Alternative 3:  
San Vicente 
50,000 AF + 
Moosa 50,000 
AF 

 

Source: GEI, 2007a 
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2.1.5.5 Summary of Initial Screening Process 
 
The storage options listed in Table 2.1-1 were used to compile 28 carryover storage alternatives, 
as listed in Table 2.1-2.  Options that were considered speculative, such as out-of-region 
groundwater basin storage, were not used in the compilation of alternatives.  The 28 alternatives 
are grouped into two main categories.  The first category consists of stand-alone alternatives, 
wherein the 100,000 AF of carryover storage is provided either by a single new/expanded 
reservoir, entirely by reoperation of existing reservoirs, or entirely by groundwater basins.  The 
second category consists of combinations of new/expanded reservoirs, reoperation of existing 
reservoirs, and groundwater basins to meet the 100,000 AF of carryover storage need.  A 
summary of types of alternatives considered is presented below: 
 

Stand-Alone Alternatives 
• Single surface reservoir, either new or expanded 
• Reoperation of existing reservoirs 
• Local groundwater basins 
 
Combination Alternatives 
• Multiple new/expanded surface reservoirs 
• Reoperation + surface reservoirs 
• Local groundwater + surface reservoirs 
• Reoperation + local groundwater basin(s) 

 
General descriptions of the storage and conveyance facilities associated with each alternative are 
presented in the Screening Report, including a map for each alternative that shows the locations 
of storage components and approximate routes of major conveyance pipelines that would be 
needed to connect the storage components to the Water Authority’s aqueduct system. 
 
Most of the alternatives that consist of a combination of carryover storage options include 
expansion of San Vicente Reservoir as one of the options.  This is because expansion of San 
Vicente Reservoir was expected to be significantly less costly on a per acre-foot basis than any 
other option, and was judged to be the most promising option for minimizing environmental 
impacts.  Therefore, one of the goals of the screening process was to identify which option(s), 
when combined with an expansion of San Vicente Reservoir, could potentially form a strong 
comparable alternative. 
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Table 2.1-2.  Alternatives Adopted for Coarse Screening 
 

Alt. No. Alternative Name 

New or Expanded Surface Reservoir Options 
1 San Vicente Expansion – Additional 100,000 AF beyond ESP 
2 Moosa Canyon 
3 Guejito Valley 
4 Pamo Valley 
5 Lake Wohlford Expansion (new dam) 
6 El Capitan Reservoir Expansion (new dam) 

Large Reoperation of Local Storage Option 
7 Reoperaton of San Vicente, El Capitan, Loveland, Sweetwater, Lower Otay 

Local Groundwater Storage Option 
8 Combine Multiple Basins in San Diego County 

Surface Reservoir/Reoperation/Groundwater Combination Options 
 New or Expanded Surface Reservoir 

9 Moosa Canyon + Reduced San Vicente Expansion 
10 Guejito Valley + Reduced San Vicente Expansion 
11 Pamo Valley + Reduced San Vicente Expansion 
12 Lake Wohlford Expansion + Reduced San Vicente Expansion 
13 El Capitan Reservoir Expansion + Reduced San Vicente Expansion 

 Reoperation + Surface Reservoirs 
14 San Vicente Reop + Reduced San Vicente Expansion 
15 El Capital Reservoir Reop + Reduced San Vicente Expansion 
16 Loveland Reservoir Reop + Reduced San Vicente Expansion 
17 Sweetwater Reservoir Reop + Reduced San Vicente Expansion 
18 Lower Otay Reservoir Reop + Reduced San Vicente Expansion 
19 Henshaw/Sutherland/Ramona Reop + Reduced San Vicente Expansion 
20 Loveland Reservoir Reop + Moosa Canyon Reservoir 

 Local Groundwater + Surface Reservoirs 
21 San Luis Rey Mission Basin + Reduced San Vicente Expansion 
22 Pala/Pauma Basins + Reduced San Vicente Expansion 
23 San Pasqual Basin + Reduced San Vicente Expansion 
24 Santee/El Monte Basin + Reduced San Vicente Expansion 
25 Warner Basin + Reduced San Vicente Expansion 
26 San Diego Formation + Reduced San Vicente Expansion 
27 Local Groundwater + Non San Vicente Surface Reservoir 

 Reoperation + Local Groundwater 
28 Loveland Reservoir Reoperation with Local Groundwater 

Source:  GEI, 2007a 
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2.1.6 Coarse Screening 
 
Coarse screening was performed to identify those carryover storage alternatives from the 28 that 
passed the initial screening process to carry forward into a fine screening stage.  Each of the 28 
carryover storage alternatives from the initial screening process was assessed on the basis of 
logistics and existing technology only, as cost was used as a criteria in the fine screening process 
(refer to Section 2.1.7 below).  Summaries of these assessments are contained on the data sheet 
for each alternative in the Screening Report.    
 
Alternatives that underwent coarse screening are listed in Table 2.1-3; symbols are used to 
indicate whether or not the alternative should be carried forward into fine screening based on the 
results of coarse screening with respect to logistics and existing technology.  The coarse 
screening process resulted in 11 of the 28 alternatives being carried forward into fine screening.  
A list of these 11 alternatives is presented in Table 2.1-4.  Key findings of the coarse screening 
process are presented below. 
 
All new or expanded reservoirs (both stand-alone alternatives and combinations) were carried 
forward into fine screening, except for El Capitan Reservoir, which was found to have significant 
issues with respect to logistics and existing technology. 
 
Any alternative involving reoperation of existing reservoirs owned by the City of San Diego 
could not be carried forward into fine screening due to logistical constraints.  In a March 24, 
2005 letter to the Water Authority (provided in Appendix C of the Background Data for 
Screening of Alternatives [GEI, 2007b]), the City stated that the use of existing capacity in their 
reservoirs for regional carryover storage would “not be compatible with the City’s ability to 
efficiently manage their reservoir storage to meet current and future water supply requirements” 
and “the use of City reservoirs to meet the regional carryover storage needs is not a viable 
alternative.”     
 
All other alternatives involving reoperation of existing reservoirs were likewise removed from 
further consideration in fine screening, due mainly to logistical constraints.  An exception was 
the reoperation of 10,000 AF at Loveland Reservoir, which was carried forward into fine 
screening when combined with a new or expanded reservoir.  Reoperation of Loveland Reservoir 
was included because, in an April 1, 2005 letter to the Water Authority (provided in Appendix C 
of the Background Data for Screening of Alternatives [GEI, 2007b]), Sweetwater Authority 
stated that capacity in Loveland Reservoir could potentially be leased to the Water Authority for 
regional carryover storage use. 
 
None of the alternatives that involved use of local groundwater basins were carried forward into 
fine screening due mainly to logistical constraints. In addition, existing technology factors were 
also an issue in determining the viability of groundwater development for several of the basins 
under consideration.  Logistical constraints in the use of groundwater basins were primarily 
related to institutional, jurisdictional, and ownership issues.   
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Table 2.1-3.  Summary of Coarse Screening of Alternatives 
 

Evaluation Factors 
Alt. 
No. Alternatives Considered 

Meets 
Purpose 
& Need? Logistics 

Existing 
Technology

Carry 
Alternative 
Forward? 

New or Expanded Surface Reservoir Options     
1 San Vicente Expansion – Additional 100,000 AF beyond ESP Yes   Yes 
2 Moosa Canyon Yes   Yes 
3 Guejito Valley Yes   Yes 
4 Pamo Valley Yes   Yes 
5 Lake Wohlford Expansion (new dam) Yes   Yes 
6 El Capitan Reservoir Expansion (new dam) Yes   No 

Large Reoperation of Local Storage Option     
7 Reoperaton of San Vicente, El Capitan, Loveland, Sweetwater, Lower 

Otay 
Yes   No 

Local Groundwater Storage Option     
8 Combine Multiple Basins in San Diego County Yes   No 

Surface Reservoir/Reoperation/Groundwater Combination Options     
 New or Expanded Surface Reservoir     

9 Moosa Canyon + Reduced San Vicente Expansion Yes   Yes 
10 Guejito Valley + Reduced San Vicente Expansion Yes   Yes 
11 Pamo Valley + Reduced San Vicente Expansion Yes   Yes 
12 Lake Wohlford Expansion + Reduced San Vicente Expansion Yes   Yes 
13 El Capitan Reservoir Expansion + Reduced San Vicente Expansion Yes   No 

 Reoperation + Surface Reservoirs     
14 San Vicente Reop + Reduced San Vicente Expansion Yes   No 
15 El Capital Reservoir Reop + Reduced San Vicente Expansion Yes   No 
16 Loveland Reservoir Reop + Reduced San Vicente Expansion Yes   Yes 
17 Sweetwater Reservoir Reop + Reduced San Vicente Expansion Yes   No 
18 Lower Otay Reservoir Reop + Reduced San Vicente Expansion Yes   No 
19 Henshaw/Sutherland/Ramona Reop + Reduced San Vicente Expansion Yes   No 
20 Loveland Reservoir Reop + Moosa Canyon Reservoir Yes   Yes 

 Local Groundwater + Surface Reservoirs     
21 San Luis Rey Mission Basin + Reduced San Vicente Expansion Yes   No 
22 Pala/Pauma Basins + Reduced San Vicente Expansion Yes   No 
23 San Pasqual Basin + Reduced San Vicente Expansion Yes   No 
24 Santee/El Monte Basin + Reduced San Vicente Expansion Yes   No 
25 Warner Basin + Reduced San Vicente Expansion Yes   No 
26 San Diego Formation + Reduced San Vicente Expansion Yes   No 
27 Local Groundwater + Non San Vicente Surface Reservoir Yes   No 

 Reoperation + Local Groundwater     
28 Loveland Reservoir Reoperation with Local Groundwater Yes   No 
  =  Sufficient to carry forward into fine screening 
  =  Not sufficient to carry forward into fine screening 
  =  Questionable to carry forward into fine screening 

Source:  GEI, 2007a 
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Table 2.1-4.  Alternatives for Fine Screening 
 

Alt. No. Alternative Name 

New or Expanded Surface Reservoir Options 
1 San Vicente Expansion – Additional 100,000 AF beyond ESP 
2 Moosa Canyon 
3 Guejito Valley 
4 Pamo Valley 
5 Lake Wohlford Expansion (new dam) 

Surface Reservoir/Reoperation/ Combination Options 
 New or Expanded Surface Reservoir 

9 Moosa Canyon + Reduced San Vicente Expansion 
10 Guejito Valley + Reduced San Vicente Expansion 
11 Pamo Valley + Reduced San Vicente Expansion 
12 Lake Wohlford Expansion + Reduced San Vicente Expansion 

 Reoperation + Surface Reservoirs 
16 Loveland Reservoir Reop + Reduced San Vicente Expansion 
20 Loveland Reservoir Reop + Moosa Canyon Reservoir 

Source:  GEI, 2007a 
 
 
Although 11 alternatives were carried forward into the fine screening process, not every one of 
them is necessarily “practicable.”  This is because cost, one of the three criteria that define 
practicability in the Section 404(b)(1) guidelines, was not part of the coarse screening process as 
advised by EPA representatives during a November 15, 2005 pre-consultation meeting.  
Otherwise, including the cost criteria in the coarse screening process would result in only the San 
Vicente Reservoir expansion (additional 100,000 AF beyond the ESP raise) being carried 
forward into fine screening.  This is because the remaining 27 alternatives would be over four 
times the cost of the San Vicente Reservoir expansion and would be economically infeasible to 
implement unless the Water Authority’s Board approves additional water rate fees to increase the 
CSP budget.  Rather, cost considerations were evaluated as part of the fine screening process, 
along with environmental and social concerns, as described below. 

 
2.1.7 Fine Screening 
 
The purpose of fine screening was to objectively rank the 11 alternatives that passed the coarse 
screening process, forming the basis for the decision of which alternatives to carry forward for 
detailed analysis in this EIR/EIS, and ultimately leading to identification of the LEDPA. A flow 
chart that shows the main steps in this screening process is shown in Figure 2.1-2.  In this fine-
screening process a three-level hierarchy was used (Figure 2.1-3).  The three levels were termed 
goals, objectives, and criteria.  The screening established the following overall goals:  (1) Minimize 
Environmental Impacts; (2) Minimize Social Impacts; (3) Maximize Implementability; and 
(4) Minimize Cost (Table 2.1-5).  Each level led the screening panel through an increasingly 
detailed inquiry concerning the issues that serve as the basis for decision-making. 
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Table 2.1-5.  Summary of Criteria Measures for Fine Screening of Alternatives 
 

Goal 
Crit. 
No. Criterion Components(1) Measures 

1 Wetlands D, P Area of wetlands impacted (acres) 
2 Other Sensitive Habitat D,P Area of other sensitive habitats impacted (acres) 

3 Threatened and Endangered 
Species D,P Potential number of Threatened and Endangered 

species impacted 

4 Cultural Resources D,P Number of sites potentially eligible for National 
Register 

Minimize 
Environmental 
Impacts 

5 Native American Values D,P Impact rating based on mythical event sites, burial 
sites, and sacred areas 

6 Residential Displacement D Number of residential structures to be displaced 

7 Business Displacement D,P Agricultural and commercial business areas taken 
out of use (acres) 

D Length of roads to be relocated (miles) 
8 Traffic 

P Length of roads in pipeline construction corridor 
(miles) 

D Impact rating considering loss of recreational land 
and water sport activities 

Minimize Social 
Impacts 

9 Recreation 
P Area of recreational land impacted (acres) 

10 Construction Completion Date A Estimated date for completion of project 
construction Maximize 

Implementability 
11 Delay Potential A Rating factor based on technological issues and 

potential for controversy 

12 Total Capital Cost A Estimated cost for planning, design, construction, 
property acquisition, and mitigation (dollars) Minimize Cost 

13 Annual Operating Cost A Estimated cost for annual operation and 
maintenance (dollars) 

(1)  D = Dams/Reservoirs; P = Pipelines; A = Alternative as a whole 
Source:  GEI, 2007a 

 
 
2.1.7.1 Application of the Model 
 
A computer model was developed to perform the fine screening calculations and sensitivity 
analyses, and to allow results to be displayed in summary tables and figures.  The model was 
presented in a computer spreadsheet format to allow scores for the alternatives to be readily 
computed and compared, and to allow graphical presentation of the data and results.  According to 
the model results, the four highest scoring alternatives, in order of rank are: 
 

• Expansion of San Vicente Reservoir – additional 100,000 AF beyond the ESP raise 
• Reoperation of Loveland Reservoir (10,000 AF) combined with 90,000 AF expansion of 

San Vicente Reservoir 
• Reduced San Vicente Reservoir expansion (50,000 AF) combined with a new 50,000 AF 

reservoir at Moosa Canyon 
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• New reservoir at Moosa Canyon – construction of a new dam to create 100,000 AF 
reservoir 

 
2.1.7.2 Summary of Fine Screening Process 
 
The fine screening process resulted in three out of the four highest-scoring alternatives that 
passed coarse screening being carried forward into this EIR/EIS for detailed alternatives 
analysis. The alternative that considered reoperation of Loveland Reservoir (10,000 AF) 
combined with an expansion of San Vicente Reservoir (90,000 AF) was eliminated as the least 
practical of the four alternatives that passed fine screening.  This is because the costs and 
environmental impacts associated with constructing a pipeline between San Vicente and 
Loveland Reservoirs to convey the additional 10,000 AF of carryover storage water would far 
surpass any minor benefit that might be derived from reducing the expansion of San Vicente 
Reservoir from 100,000 AF to 90,000 AF.  The remaining alternatives are: 
 

• Alternative 1: San Vicente 100,000 AF (SV 100KProposed Action) 
• Alternative 2: Moosa 100,000 AF (Moosa 100K) 
• Alternative 3: San Vicente 50,000 AF + Moosa 50,000 AF (SV 50K/Moosa 50K) 

 
Alternative 1 is the Proposed Action.  The second alternative would involve construction of a 
new dam and 100,000 AF reservoir at Moosa Canyon, and remains Alternative 2 in this EIR/EIS.  
The third alternative was originally identified in the alternatives analysis screening process as 
Alternative 9, and has been renumbered as Alternative 3 in this EIR/EIS.  
 
The three final alternatives are evaluated in detail in this EIR/EIS based on public input received 
on the Proposed Action (refer to Section 1.5.2 [Introduction] of this EIR/EIS).  Descriptions of 
the three alternatives listed above are presented in the following sections, based on Engineering 
Summary Reports prepared by GEI (2007c, 2007d and 2007e), which are available to the public 
for review at the Water Authority office described in Section 1.5.3 (Introduction) of this 
EIR/EIS.  Following the description of these alternatives is a description of the No Action 
Alternative (as required by NEPA and CEQA guidelines), the No Permit Issued Alternative (as 
required by Section 404(b)(1) guidelines), and other alternatives considered but rejected.  
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2.2  Alternative 1: San Vicente 100,000 AF 
(Proposed Action) 

 
This alternative would provide for approximately 100,000 AF of carryover storage at San 
Vicente Reservoir by raising the existing dam beyond the already permitted ESP height. San 
Vicente Dam and Reservoir are located in a relatively unpopulated area north of Lakeside in San 
Diego County (Figure 2.2-1). The reservoir is approximately six miles southeast of the City of 
Poway, four miles west of the Barona Indian Reservation, and less than one mile east of State 
Route 67 (SR-67).  Figure 2.2-2 shows the reservoir, the location of the dam, and existing Water 
Authority conveyance facilities on a USGS topographic map.  Figure 2.2-3 is an aerial 
photograph of the existing reservoir and surrounding area.  The potential environmental effects 
associated with the Proposed Action are found in Chapter 3. 
 
2.2.1 Project Description 
 
2.2.1.1 Existing Features 
 
San Vicente Reservoir is the terminus for the Water Authority’s First Aqueduct, a pipeline 
corridor that contains two pipelines up to 48 inches in diameter.  These pipelines are different 
from the City of San Diego Pipelines 1 and 2 shown on Figure 2.2-2. The existing storage 
capacity of the reservoir is 90,063 AF at the Maximum Normal Pool (MNP) elevation of 650 feet 
above mean sea level (AMSL).  The MNP is the maximum surface water elevation under normal 
operating conditions.  At this water elevation, the reservoir surface area is approximately 1,083 
acres.  The San Vicente watershed encompasses approximately 74 square miles.  The primary 
source of water to fill the reservoir comes from deliveries of untreated imported water supplies 
from the First Aqueduct.   
 
Flows to San Vicente Reservoir from the First Aqueduct are measured at a Turnout and Metering 
Structure located about 0.8 mile to the west.  Flows from the Metering Structure pass through a 
bifurcation structure in the First Aqueduct located about 0.6 mile west of the reservoir.  Flows 
enter the reservoir via a Diversion/Terminal Structure located on the west shore of the reservoir.  
The Diversion/Terminal Structure also allows First Aqueduct deliveries to be diverted to a 
Bypass Pipeline.  The Bypass Pipeline travels southerly on the west side of the reservoir and 
connects to San Diego Pipelines 1 and 2, about 500 feet downstream of the dam. The water 
conveyance facilities described above are shown in Figure 2.2-2. 
 
Constructed over the period of 1941 to 1943, San Vicente Dam is a concrete gravity structure 
founded on bedrock, with a structural height of 220 feet and crest length of 963 feet.  The width 
of the dam crest is 14 feet, and a 3.75-foot high parapet wall is located on the upstream side of 
the crest.  The central 275 feet of the existing dam has an overflow spillway, a depressed area 
along the dam crest to route overflows to the streambed downstream of the dam. The crest of the 
spillway is at 650 feet AMSL.  The outlet works consist of three 36-inch-diameter conduits 
through the dam, connected on the upstream side to an outlet tower. On the downstream side, the 
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conduits combine into 42.5-inch and 48-inch diameter pipelines that are the San Diego Pipelines 
1 and 2, respectively. 
 
The existing San Vicente Dam and Reservoir are owned and operated by the City of San Diego. 
The City holds storage rights provided by the existing dam and reservoir. San Vicente Creek is a 
tributary to the San Diego River, and the City holds pueblo rights to all flows within the San 
Diego River watershed needed to meet demand (refer to Section 1.8.1 [Water Rights and 
Permits] of this EIR/EIS for a more detailed description of applicable water rights). The water 
stored in San Vicente Reservoir is conveyed to City of San Diego water treatment plants and 
provides potable water for the city’s residents. The existing reservoir also provides public 
recreational facilities, including boating, fishing, and water skiing.  A marina facility is located 
on the shore of the reservoir, about 1,800 feet northwest of the dam. 
 
Access to the site is via Vigilante Road and Moreno Avenue, as shown in Figure 2.2-2.  The 
crest of the dam at the left (east) abutment can be accessed via a poorly paved road connected to 
the eastern end of Moreno Avenue.  The marina on the west side of the reservoir can be accessed 
via a two-lane paved road, which is also connected to Moreno Avenue. 
 
2.2.1.2 Proposed Features 
 
As discussed in Section 1.1 (Introduction) of this EIR/EIS, the existing storage capacity of San 
Vicente Reservoir is currently planned and approved to be increased by 52,100 AF of usable 
volume as part of the ESP.  The proposed CSP 100,000 AF increase would be in addition to the 
ESP increase. It would not be feasible or practicable to construct two separate raises of the dam 
due to issues such as cost, safety of the raised dam structure, and construction logistics. 
Therefore, the two increases would be combined and constructed at the same time. All necessary 
drain/fill pipelines, respective pump stations, and interconnection facilities being constructed for 
the ESP dam raise would be sufficient for the additional dam raise under the Proposed Action. 
 
The main features associated with the Proposed Action are shown in Figure 2.2-4.  San Vicente 
Dam would be raised approximately 63 feet beyond the 54-foot raise approved for the ESP, 
increasing the overall height of the dam by 117 feet (or a total dam height of 337 feet) (Figure 
2.2-5).  The dam crest would extend approximately 1,437 feet in length and have a crest width of 
about 20 feet. The new spillway crest at 766 feet AMSL would lie approximately 10 feet below 
the dam crest (776 feet AMSL).  A plan view of the raised dam is shown in Figure 2.2-6, and a 
typical cross section is shown in Figure 2.2-7. 
 
The combined CSP and ESP dam raise would increase the usable volume of San Vicente 
Reservoir by approximately 152,100 AF, and the total storage capacity by 156,931 AF (Table 
2.2-1).  The difference between total storage capacity and usable volume is due to evaporation 
and seepage losses, as well as “dead storage” at the bottom of the reservoir. Total storage 
capacity and surface area of the expanded reservoir would be 246,994 AF and 1,667 acres, 
respectively, at the MNP of 764 feet AMSL, or two feet below the planned elevation of the new 
spillway crest.  The probable maximum flood (PMF) level for the expanded reservoir would be 
about 778 feet AMSL.  The PMF level is based on the occurrence of a maximum theoretically 
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possible precipitation event.  The PMF level would be contained by a parapet wall located on the 
upstream side of the dam crest.  The top of the parapet wall would be at 779.5 AMSL (Figure 
2.2-7). The inundation limits of the expanded reservoir are shown in Figure 2.2-8.  Details of the 
proposed dam raise under both the ESP and the Proposed Action are summarized in Table 2.2-1 
and Figure 2.2-5.  
 

Table 2.2-1. 100,000 AF San Vicente Dam Raise Statistics 
 

 
Storage Capacity

(AF) 

Spillway 
Elevation 

(ft, ASML) 

Dam Crest 
Elevation 

(ft, AMSL) 

Dam  
Structural 
Height (ft) 

Current Dam 90,063 650 659 220 

ESP Dam Raise +56,931(1) +49 +54 +54 

Additional Dam Raise (Proposed Action) +100,000 +67 +63 +63 

Total Dam Raise 246,994(2) 766 776 337 
(1)  Additional storage capacity at MNP of 697 feet AMSL.  Of this, 52,100 AF is usable volume for ESP. 
(2)  Storage capacity at MNP of 764 feet AMSL. 
Source: GEI, 2007c 

 
 
Construction associated with raising the dam would generally take place on the downstream 
(dry) side and on the abutments above the dam. The foundation would be prepared by drilling, 
blasting, and excavating the soil and weathered rock. The dam raise would be accomplished by 
placing approximately 820,000 CY (ESP = 430,000 CY; CSP = 390,000 CY) of roller 
compacted concrete (RCC) (fill material) against the downstream face of the existing dam, 
followed by placement of RCC above the crest elevation of the existing dam.  The dam 
enlargement would be built from the foundation upward.  For the new dam foundation, it is 
anticipated that about 190,000 cubic yards (CY) of overburden and weathered rock would need 
to be excavated.  RCC placement is expected to be a continuous operation, 24 hours per day and 
seven days per week over the duration of the dam construction.  This phase of dam construction 
is estimated to take up to 18 months to complete. 
 
RCC is a modern method of placing mass concrete for gravity dams. It utilizes the materials of 
conventionally placed concrete (i.e., cement, coarse aggregate, sand, and water), but minimizes 
the water content to allow material handling with conventional soil-placing methods.  That is, 
RCC is placed using conveyors, dump trucks, dozers, and roller compactors.  Like engineered-
soil placement, RCC is placed in thin layers (usually 12 inches thick) as opposed to typically 5-
foot thick layers of conventionally placed mass concrete.  Once placed and cured, RCC is 
indistinguishable from conventionally placed concrete. 
 
For the San Vicente site, several options are being evaluated for the provision of aggregate for 
RCC production.  One of these options involves the extraction and processing of aggregate from 
an on-site “borrow area” (the term “quarry option” is used synonymously with “borrow area”).  
Figure 2.2-9 shows three alternative locations being considered for on-site borrow areas: the 
Southwest and Southeast quarry options located downstream of the dam, and the Marina Quarry 
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Option located at the proposed marina (where excess excavated material from the proposed 
marina relocation would be considered for use as aggregate for RCC production).  The Marina 
Quarry Option is identified as the “Northwest Borrow Area” in the engineering design reports for 
the Proposed Action.  To reduce the need to export excess material from the marina excavations 
that is not used for RCC production, the spoils could be permanently deposited in areas of the 
reservoir between approximately 590 and 764 feet AMSL.   
 
Another option for the provision of aggregate for RCC production involves hauling of aggregate 
to the site from an undetermined off-site quarry location.  An RCC concrete batch plant and 
possibly a conventionally placed concrete batch plant would be set up near the existing San 
Vicente Dam and/or the marina site to process this material for the combined dam raise. 
 
As addressed in the Corps permit for the ESP, the reservoir water level would be lowered to an 
elevation of approximately 590 feet AMSL to allow for construction of the new outlet tower, 
reduce the stresses on the existing dam for construction of the dam raise, and to reduce the flow 
into the foundation excavation.  Lowering the reservoir water level to this elevation may require 
up to one year, depending on local inflows. The inlet/outlet facility would contain six ports at 
various elevations to allow selective withdrawal of reservoir water following dam raise 
construction.   A low level outlet, separate from the tower, would also be constructed to allow 
reservoir withdrawals when the reservoir water level is below the lowest port on the tower. 
 
The proposed increase in reservoir capacity and elevation would also require the construction of 
two saddle dams to the west of the main dam, approximately 150 feet apart (Figure 2.2-10).  The 
westerly saddle dam would be about 18 feet high, 120 feet long, and span the topographic low 
area near the existing marina access road; the easterly saddle dam would be about 28 feet high, 
270 feet long, and span the small canyon area east of the marina access road.  Both saddle dams 
would also be constructed of RCC. 
 
In addition to the use of RCC as described above, conventionally placed concrete would be used 
for the following components: (1) leveling of the foundation surface, crest surface, parapet walls, 
spillway facing, spillway training walls, and stilling basin (main dam); (2) outlet tower; and (3) 
leveling of the foundation surface, crest surface, and parapet walls (saddle dams), and (4) marina 
boat ramp.  Following are estimates for RCC and conventional concrete for the above 
components: 
 

Main Dam: 
• RCC = 820,000 CY (ESP = 430,000 CY; CSP = 390,000 CY) 
• Conventional Concrete = 115,000 CY 
 
Outlet Tower: 
• Conventional Concrete = 4,000 CY 
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East Saddle Dam: 
• RCC = 4,400 CY 
• Conventional Concrete = 4,600 CY 
 
West Saddle Dam: 
• RCC = 800 CY 
• Conventional Concrete = 1,400 CY 

 
Marina Boat Ramp: 
• Conventional Concrete = 6,000 CY 

 
Additional proposed facilities include an energy dissipation system located immediately 
downstream of the main dam to reduce the energy of spillway flows, such as a stilling basin or a 
“flip bucket,” in combination with a “plunge pool;” a downstream control facility containing 
valves to control flow in and out of the conduits from the new outlet tower and low level outlet, 
as well as valves to release reservoir water to the streambed in the event of a dam safety 
emergency; a tunnel and an outlet pipeline to connect the downstream control facility to the 
Reservoir Interconnect Pipeline that leads to the San Vicente Pump Station, as well as to the San 
Diego Pipelines 1 and 2 and possibly a relocated Bypass Pipeline extending from the saddle dam 
area to the First Aqueduct Diversion/Terminal Structure north of the proposed marina (Figure 
2.2-11).  In addition, new access roads are proposed to reach the dam crest and the relocated 
marina facilities. Some modifications to the First Aqueduct Diversion/Terminal Structure and 
other control structures would also be required as a result of reservoir expansion.   
 
The total estimated time to lower the reservoir, maintain the reservoir at the lowered water level 
during construction of the dam raise, and refill the reservoir to the new water level is 
approximately eight years, depending on the rate and availability of imported water.  Reservoir 
drawdown is expected to begin in the Fall of 2008. 
 
2.2.1.3 Recreation Master Plan Update 
 
New recreational facilities, to replace the existing marina that would be inundated by the ESP 
dam raise, were included as part of the ESP.  The marina facilities would be shifted further west 
of the ESP planned location as part of the Proposed Action.  In addition, a new access road to the 
relocated marina would follow a different alignment than what was studied in the ESP EIR/EIS.   
 
The site design for the proposed marina facilities was also modified, in comparison to the 
previous ESP design, to reflect changes requested by the City of San Diego Water Department, 
owner of these facilities.  The ESP Recreation Master Plan has been updated to address these 
changes resulting from the Proposed Action, and is included in Appendix A.  Figure 2.2-12 
illustrates the proposed marina site plan and grading concept. 
 
The Recreation Master Plan Update proposes expanded boating and fishing opportunities at the 
reservoir, replacing the facilities that would be impacted by the higher CSP inundation limit.  
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The City has requested the CSP marina design accommodate twice the number of existing 
parking spaces, and in some cases additional facilities may be required that were not envisioned 
by the ESP plan.  This is because the reservoir’s recreational uses are already in high demand, 
and with the additional water surface area from the Proposed Action, the current number of 
facilities would be insufficient to handle future demand.  Therefore, this request was 
incorporated into the proposed Recreation Master Plan Update. 
 
The proposed marina would move to a location (above 766 feet AMSL) in a narrow valley west 
of the existing marina facilities. Extensive grading would be required to construct the new 
marina. The new marina location would allow for adequate buffer between the reservoir fill 
outlet (chute) and surge control facility outlet located southeast of the marina. The buffer would 
allow for the dissipation of any turbulence from the entry of water coming from these outlets 
prior to reaching the boat launch ramp.  
 
The proposed marina would remain the focus of the recreational activities at the reservoir.  The 
proposed concept plan includes the following main components:  a concrete boat launch ramp 
with space for private boat slips; a floating rental boat dock with slips and office/storage space; a 
courtesy boarding dock with additional slips for private boats; a floating fishing pier attached to 
the floating rental boat dock that would be accessible to disabled persons; a floating pier north of 
the marina; a city office building, concessions building and comfort station; and parking for cars 
and/or vehicles with boat trailers and disabled parking spaces. Through the use of temporary 
concrete mats, or equivalent methods, the boat launch ramp could be extended for additional 
access to the reservoir during low water levels.   
  
The replacement floating rental boat and courtesy docks would adjust to fluctuating water levels, 
allowing boat access to the reservoir within an acceptable operating range.  The marina would 
also include outdoor picnic areas with shade shelters and landscaped parking areas, and a path 
would be provided between the marina and floating fishing pier to the north.  The precise design, 
dimensions and layout of the proposed relocated marina would be refined during final 
engineering for the Proposed Action. 
 
The proposed marina would continue to offer a wide range of boating activities, including:  sail 
boats, power boats, row boats, inflatable boats and rental power boats.  As with present 
conditions, boating would be restricted to daylight hours only.  Water skiing would still be 
permitted under the same rules and restrictions that currently apply.  Swimming or any other 
direct body contact to water would not be permitted, as described under the amended REC-1 
beneficial use designation listed for the San Vicente Reservoir in the San Diego Regional Water 
Quality Control Plan (Basin Plan).  The marina facilities would be designed to provide maximum 
access to disabled persons in compliance with requirements of the Americans with Disabilities 
Act (ADA), and the new marina access road would be engineered to have a much lower gradient 
slope, which would provide additional safety and accessibility. 
 
In accordance with the ESP Programmatic Agreement, which sets out stipulations for Section 
106 compliance for cultural resources that could be affected by the ESP and Proposed Action 
(refer to Section 3.7.2.1 [Cultural Resources] of this EIR/EIS), signage would also be included as 
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part of the marina design to satisfy requirements of a Public Interpretation Plan.  Such plan 
involves education of the archaeological and historical significance of the area encompassed by 
San Vicente Reservoir and surrounding vicinity. 
 
2.2.1.4 Property Acquisition 
 
All of the Proposed Action components would be located on City of San Diego property, and 
access by the Water Authority is authorized by the City according to the 1998 Joint-Use 
Agreement between the two agencies (refer to Section 2.2.3.2 below).  However, reservoir 
inundation limits and requirements for septic system offsets regulated by the County of San 
Diego Department of Environmental Health (DEH) may result in easements and/or land that may 
potentially need to be acquired around the reservoir.  It is not known at this time what the final 
reservoir septic setback requirements would be for the Proposed Action, but the setback areas 
would be based on the MNP elevation of 764 feet ASML.  The setback areas are intended to 
protect the reservoir from indirect leakage and potential contamination from adjacent land uses.  
These areas are to function as open space setbacks, where no construction or grading can take 
place that would impact the reservoir.  It is possible that easements may be purchased on 
properties that restrict the installation of septic systems to limited portions of the parcel.  Table 
2.2-2 presents the offset requirements for all septic systems that cannot be gravity-drained out of 
the watershed, as stated by the DEH. 
 
 

Table 2.2-2.  Setback Requirements for Septic Systems 
 

Slope of Ground Surface  
 (percent) 

Setback from Reservoir to Septic System 
 (feet) 

0-10    500 
10-15    600 
15-20    700 
20-25    800 
25-30    900 
>30 1,000 

 
 
2.2.1.5  Water Rights for San Vicente Dam and Reservoir 
 
As described in Section 1.8.1.1 (Types of Surface Water Rights) of this EIR/EIS, enlargement of 
an existing dam under the jurisdiction of the California Department of Water Resources, 
Division of Safety of Dams (DSOD) would normally require an appropriative water right permit 
from the SWRCB Division of Water Rights (23 CCR §§ 303).  However, in the case of the 
Proposed Action, the SWRCB Division of Water Rights cannot accept any new applications for 
appropriative water rights for the San Diego River stream system because the San Diego River 
watershed is fully appropriated.  The basis for this finding is the pueblo water right of the City of 
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San Diego.1  The reader is referred to Section 1.8.1 (Water Rights and Permits) of this EIR/EIS 
for background information pertaining to the City’s pueblo water right.  Therefore, no 
application for an appropriative water right is deemed necessary for the Proposed Action. 
 
2.2.2 Construction Methods 
 
A constructability analysis to evaluate equipment usage, construction workforce crew size, and 
construction scheduling for the Proposed Action is contained in the Engineering Summary 
Report (GEI, 2007c), which is available to the public for review at the Water Authority office 
described in Section 1.5.3 (Introduction) of this EIR/EIS.  This analysis was based on specific 
assumptions for material availability, work hour limitations, and other construction 
methodologies.  The assumptions used for this analysis represent only one set of possible 
assumptions that could be made for construction of the Proposed Action, and include: 
 
 Construction Phasing/Work Area/Work Hours 

• Phasing 
- The project would be bid and constructed in three packages with dam foundation 

excavation and marina access road construction completed in Package 1; marina 
grading, dam raise, conveyance facilities, and appurtenant structures constructed in 
Package 2; and the marina facilities constructed in Package 3. 

- The three packages would generally be constructed in succession. 
- Construction activities for Package 1 were subdivided into the following segments: 

- Mobilization 
- Access Roads 
- Foundation Excavation 
- Relocation of Existing Outlet Pipe  (San Diego Pipelines 1 & 2) 
- Demobilization 
- Supervision and Inspection 

- Construction activities for Package 2 were subdivided into the following segments: 
- Mobilization 
- Marina Grading 
- RCC Test Section, if needed 
- Foundation Treatment 
- Dam Crest Demolition/Surface Preparation 
- Aggregate Supply 
- RCC Placement 
- Inlet/Outlet Facilities and Tunnel 

                                                 
1   SWRCB, “Carryover Storage and San Vicente Dam Raise Project Notice of Preparation (NOP), SCH 
#2006101044, San Vicente Creek Tributary to San Diego River, San Diego County,” letter from Katherine Mrowka, 
Chief, Watershed Unit 3, to Kelley Gage, Water Authority, November 2, 2006. 



Alternatives Analyzed 

August 2007 Carryover Storage and San Vicente Dam Raise EIR/EIS Page 2-25 

- Dam Seepage Control 
- Bypass Pipeline/Diversion/Terminal Structure 
- Clearing and Grubbing 
- Demobilization 
- Supervision and Inspection 

- Construction activities for Package 3 include marina site structures, boat ramp, and 
parking lot. 

• Work Area  
- Work areas would be limited to City and Water Authority property. 
- Construction easements would be obtained by the Water Authority, if needed. 
- Existing city building complex may be temporarily relocated. 

• Work Hours 
- RCC placement operations and other activities required to support the RCC 

operations (including trucking of materials required for RCC production) would be 
conducted 7 days per week, 24 hours per day.   

- Aggregate crushing on site and required supporting activities would be conducted 7 
days per week, 24 hours per day.  However, contractor would need to allow 
downtime for equipment maintenance. 

- Tunnel construction and required support activities, including blasting would be 
conducted 7 days per week, 24 hours per day. 

- Blasting for activities other than tunnel construction would be conducted Monday 
through Saturday, special allowance granted between the hours of 7:00 a.m. and 7:00 
p.m. 

- Other operations would be conducted 7 days per week, 7:00 a.m. to 7:00 p.m.  
However, no work on holidays. 

 
 Reservoir Operations 

• Reservoir water level would be lowered to approximately 590 feet AMSL prior to 
foundation excavation, and maintained at that level, or lower, during construction. 

• San Vicente Pump Station is scheduled to be operational and capable of being used to 
control reservoir water levels intermittently during construction of the RCC dam. 

• During filling above the existing dam crest of 650 AMSL, the RCC at the proposed fill 
level must be at least one year old. 

 
Miscellaneous 
• Contractor would have the option to permanently place excavated spoil material in the 

expanded reservoir area above the lowered water level maintained during construction. 
• A temporary access road can be constructed on the upstream right abutment for 

construction of the outlet tower.  Fill embankments for this access road can be placed 
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down to approximately 590 feet AMSL, the reservoir level to be maintained during 
construction. 

• Materials excavated to form a trench to allow reservoir water to flow to the new outlet 
tower can be placed in the reservoir. 

• Diesel generators would be purchased and maintained by the contractor to provide 
construction power. 

• Construction water would be provided from a tap into the San Vicente Pipeline and/or 
directly from the reservoir. 

• Blasting restrictions 
- Blasting would be controlled for dam foundation excavation and tunneling under 

dam. 
- No blasting allowed for tunneling through dam. 
- Mitigation measures would be implemented to minimize potential for flyrock. 

• RCC test section(s) would be performed by contractor, if needed. 
• Foundation excavation material and waste material from quarry operations would be 

reused on site (if suitable), placed in the expanded reservoir area, or hauled off site. 
• Sedimentation controls 

- Reservoir – appropriate barriers would be installed to control entry of sediment and 
construction materials into reservoir. 

- Excavated material may be stockpiled on reservoir banks, to be inundated once the 
dam raise is complete and reservoir is filled. 

 
2.2.2.1 Equipment 
 
The Engineering Summary Report (GEI, 2007c) lists the estimated number and types of 
equipment likely to be needed for construction of Packages 1 and 2 for the on-site quarry and 
off-site trucking aggregate supply options.  Equipment used for Package 3 is expected to be 
relatively minor compared to the large amount of equipment needed for Packages 1 and 2, and is 
not presented.  The estimated equipment months represent the total expected use of each piece of 
equipment.  Percent use and duration of activity were used to calculate total use. 
 
2.2.2.2 Workforce 
 
The Engineering Summary Report (GEI, 2007c) lists the estimated total workforce likely to be 
needed for construction of Packages 1 and 2 for the on-site quarry and off-site trucking aggregate 
supply options.  The average crew size represents the average number of people present at the 
site during a particular segment of construction.  The average duration represents the time that 
would be required to complete a construction segment without consideration of other 
construction and scheduling constraints.  The total person-months represent the total estimated 
workforce for each construction segment.  One person-month is equivalent to 173 work hours.  
In addition to the construction crew required to perform construction activities, additional 
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supervisory, administrative, and technical personnel would be required to coordinate and oversee 
construction activities. 
 
2.2.2.3 Construction Schedules, Sequencing and Phasing 
 
Possible construction schedules were developed in the Engineering Summary Report (GEI, 
2007c) for the on-site quarry and off-site trucking aggregate supply options.  The schedules 
represent the estimated duration and sequencing for each major component of the construction 
segments and are separated into three distinct packages.  Based on the above descriptions of the 
construction packages, the estimated durations are as follows:  
 

• Package 1 is expected to be completed over a period of about one year.   
• Package 2 is expected to be completed over a period of about two years after Package 1.   
• Package 3 is expected to be completed over a period of about eight months after 

Package 2. 
 
These construction schedules represent one potential construction scenario.  Other scheduling 
scenarios are possible and may be adopted by contractors at the time of construction. 
 
2.2.3 Reservoir Operations 
 
2.2.3.1 Construction Drawdown and Refilling 
 
The existing reservoir water level would be lowered during construction to reduce seepage  and 
hydrostatic pressures against the dam, and to allow for more economical and less risky 
construction. The reservoir would then be refilled as soon as practicable for water supply and 
storage operations. 
 
Construction excavations would be performed immediately downstream of the existing dam to 
reach a firm foundation for support of the raised section of the dam.  Reservoir water that seeps 
through bedrock joints below the dam and enters the excavation would need to be controlled.  A 
low reservoir water level during construction would reduce the seepage that would otherwise 
enter the foundation excavation, thereby reducing the seepage control measures needed.  In 
addition, a low water level is desired during construction to reduce the potential for a large storm 
to fill the reservoir and cause a spill that would flood the downstream work area.  Proposed 
construction of the outlet tower on the upstream side of the dam would require that the reservoir 
be maintained at a low water level so that the base of the tower can be constructed on dry 
ground. 
 
It is assumed that the reservoir water level would be lowered to approximately 590 feet AMSL 
prior to foundation excavation and outlet tower construction, and maintained at or below this 
elevation during construction.  This drawdown would leave about 35,600 AF of useable storage 
in the reservoir as an emergency supply reserve for the City of San Diego.  The start date of dam 
raise construction is expected to be January 2009.  For this construction start date, drawdown of 
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a full reservoir could start as late as about June 2008, and still make beneficial use of the water 
by delivering it to the City’s Alvarado Water Treatment Plant via existing conveyance facilities.  
The City normally starts to withdraw water from the reservoir in May or June, and, therefore, 
drawdown for construction would essentially correspond to the normal reservoir drawdown 
period, but would continue until the approximately 590-foot elevation was reached.  The start 
date for lowering the reservoir water level for construction would depend on the actual amount 
of storage in the reservoir, and the construction start date.  Therefore, reservoir water level 
lowering would be planned and scheduled sufficiently in advance of construction to reach the 
approximate 590-foot elevation as needed prior to start of construction. 
 
The reservoir water level would be maintained at approximately 590 feet AMSL during the dam 
construction period, which is expected to last about three years.  The existing outlet works would 
be used to control reservoir water levels during construction.  The San Vicente Pump Station and 
Pipeline is scheduled to be connected to the existing outlet works prior to dam raise construction 
and would allow for more rapid withdrawal of reservoir water during storm events than can be 
achieved by use of the San Diego Pipelines 1 and 2 alone. 
 
The City of San Diego maintains local emergency water storage in its reservoirs, including San 
Vicente Reservoir, to comply with its emergency storage Policy CP 400-04.  The reduction in 
local emergency supplies in San Vicente Reservoir required during the dam raise construction 
period would be offset by temporarily increasing local emergency water supplies in El Capitan 
Reservoir, as well as Lake Hodges. Lake Hodges is not currently used by the City for emergency 
water storage, because it is not hydraulically connected to the City’s water supply system.  
However, it would be hydraulically connected prior to dam raise construction as part of the 
Water Authority’s ESP. 
 
During the winter months, the amount of emergency supplies required in San Vicente Reservoir 
is less than 35,000 AF due to a reduction in water demands.  Therefore, the reservoir water level 
may be temporarily lowered below approximately 590 feet AMSL during the winter months to 
provide additional impound capacity for storm events. 
 
Any vegetation that becomes naturally established on the exposed banks of the lowered reservoir 
during drawdown and dam raise construction would not be removed during this period or prior to 
reservoir refilling.  As specified in the Corps Section 404 Permit for the ESP, the Water 
Authority would pursue an agreement with the regulatory agencies allowing this vegetation to 
persist during the CSP construction period so as to provide interim habitat, without requirements 
for further mitigation when this habitat is permanently inundated from reservoir refilling to its 
future operating water levels. 
 
The reservoir can start to be refilled once construction conditions allow. Permission to do so is 
granted by the DSOD, and water must be available for filling.  The new outlet works must be 
operational prior to refilling the reservoir.  Refilling of the reservoir is expected to start in late 
2012 or early 2013, but the actual start date depends on the factors described below.  The time 
required to refill the reservoir depends mainly on the availability of excess water supplies from 
the Water Authority aqueduct system.  In addition, DSOD would likely require that the reservoir 
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be held at constant level for about two-week periods at about five to eight prescribed water 
elevations.  This is to allow for dam safety monitoring during the fill process. 
 
The vast majority of water to fill the reservoir would need to come from imported water supplies 
delivered through the Water Authority’s aqueduct system.  The time required to fill San Vicente 
Reservoir following dam raise construction is expected to be in the range of two to five years. 
The time required to fill the reservoir sufficiently to allow recreational boating to begin could be 
about one-half of the time required to fill the reservoir to 764 feet AMSL.  A range is given 
because there are many variables that can cause the fill time to vary, as described below. 
 
Water Demands  
 
Water demands vary seasonally and from year-to-year primarily in response to weather 
conditions.  In general, water demands are higher in the summertime, when rainfall is scarce and 
plants and lawns need watering.  Likewise, demands are generally lower in the wintertime, when 
rainfall is more common and plants need less supplemental irrigation.  
 
During the summer months, water demands are often at or approaching the capacity of the Water 
Authority’s aqueduct system to deliver water, and consequently there is little or no remaining 
capacity available with which to fill San Vicente Reservoir.  Under the most likely conditions, 
some water may need to be withdrawn from the reservoir to help meet peak summertime 
demands. 
 
The most likely period during which capacity would be available for filling the reservoir is from 
November through May.  During this period, year-to-year variations in rainfall may cause 
variations in water demands, with demands being lower in years of plentiful rainfall, and higher 
in dry years.  During extremely dry years, demands during the spring months may approach 
those of the summer months, which would affect the availability of excess supplies to fill San 
Vicente Reservoir. 
 
Construction of the Proposed Action would not affect water delivery to the Helix Water District 
because Helix receives water from the First Aqueduct at Slaughterhouse Canyon Control 
Structure upstream of San Vicente Reservoir.  In addition, with completion of the San Vicente 
Pumping Facilities which are currently under construction, Helix would be able to receive 
Second Aqueduct water via the Moreno Lakeside Pipeline.  In general, this delivery path would 
remain operational during construction of the Proposed Action.  Furthermore, when water is 
pumped from San Vicente Reservoir during construction of the Proposed Action (for example, 
following a storm to lower the reservoir level), the San Vicente Pumping Facilities would allow 
for the possibility of delivering reservoir water to Helix. 
 
Local Runoff  
 
Due to the typically dry weather patterns experienced in the San Diego area, local runoff into 
San Vicente and other area reservoirs also varies seasonally and from year-to-year in response to 
rainfall, and is generally insufficient to contribute substantially to reservoir storage.  In any given 
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year, there is about a 50 percent chance that evaporation would be greater than runoff, and the 
reservoir would actually experience a net loss of water in storage of local runoff.  There is only 
about a 10 percent chance in any given year that there would be an increase in stored water by 
any significant amount through capture of local runoff.  Diversion and storage of local runoff in 
San Vicente Creek is authorized under the City’s pueblo rights in the San Diego River watershed 
(refer to Section 1.8.1 [Water Rights and Permits] of this EIR/EIS). 
 
Split of Demands between Treated and Untreated Water  
 
San Vicente Reservoir would be filled with untreated water from the Water Authority’s untreated 
water pipelines contained in the First and Second aqueducts.  These same pipelines supply water 
to water treatment plants owned by Water Authority member agencies, and, beginning in 2008, 
would supply water to the Water Authority’s new 100 million gallons per day (mgd) Twin Oaks 
Valley water treatment plant.  In addition, this same untreated water is used to achieve 
springtime fill-ups of many of the region’s other reservoirs, so that these reservoirs are then 
available to help supply peak summertime demands at the treatment plants.  All of these 
demands sometimes compete for the same limited springtime capacity in the Water Authority’s 
untreated water system.  This could limit the Water Authority’s ability to fill San Vicente 
Reservoir at the planned schedule.  
 
2.2.3.2 Post-Construction Reservoir Operation 
 
The 1998 Joint-Use Agreement (available to the public for review at the Water Authority office 
described in Section 1.5.3 (Introduction) of this EIR/EIS) requires that the Water Authority and 
City of San Diego develop a mutually agreeable Reservoir Regulating Plan for water storage 
operations of San Vicente Reservoir following completion of the dam raise construction.  This 
Reservoir Regulating Plan would include the following: 
 

a) Minimum and maximum storage capacity allocated to each type of water storage pool; 
b) Monthly, annual, and/or seasonal water storage targets by type of water storage pool; 
c) Targets and limits on the placement of water in the reservoir from sources outside the 

watershed area; 
d) Targets and limits on the withdrawal of water from the reservoir by maintaining 

appropriate and documented flood control capacity; 
e) Provisions for the protection of the existing documented incidental flood control function 

of the reservoir;  
f) Provisions for the enhancement of the local water yield from the existing watershed, and  
g) Technical maintenance memorandum. 

 
The Reservoir Regulating Plan would be developed during the design phase of the project.  
Subject to the criteria established by the Reservoir Regulating Plan, the City would not be 
obligated to maintain any minimum amount of storage in San Vicente Reservoir.  The Water 
Authority’s only obligation regarding water storage amounts is to assure that the regional 
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emergency pool is filled to the required volume at any point in time in accordance with the 
Reservoir Regulating Plan. 
 
The 2003 Principles of Understanding (dated April 10, 2003) (available to the public for review 
at the Water Authority office described in Section 1.5.3 (Introduction) of this EIR/EIS) contains 
principles for the operation of San Vicente Reservoir after completion of dam raise construction.  
The first operational priority of the reservoir would be to fill the Water Authority’s Regional 
Emergency Pool and the City’s Local Emergency Pool.  The second operational priority would 
be to operate the City’s non-emergency pool, subject to some restrictions on the use of capacity 
in the San Vicente Pipeline, and limits that may need to be placed so that the Water Authority 
can equitably meet daily water demands of the City and other member agencies.  By October 1st 
of each year, and in accordance with the 1998 Joint-Use Agreement, 35,000 AF of impound 
capacity for flood control purposes would be shared by the Water Authority and City, with the 
amount to be shared determined annually. 
 
The Water Authority and City of San Diego would conduct an annual review of the Reservoir 
Regulating Plan to establish monthly reservoir operations, including the volume of water to be 
placed into or withdrawn from storage.  Reservoir operations would vary with time, and would 
consider a wide variety of factors, such as: emergency storage requirements, carryover storage 
needs, seasonal storage needs, water quality considerations, impound requirements based on 
rainfall projections, flood control adjustments, recreational considerations, and operational 
compatibility between Water Authority and City conveyance systems.  Reservoir operations 
would be adjusted during the year based on the actual amount of rainfall that occurs, and other 
factors as needed. 
 
The City of San Diego, as operator of San Vicente Dam and Reservoir, is responsible for 
managing water deliveries, withdrawals and activities at the reservoir in accordance with the 
1998 Joint-Use Agreement, Reservoir Regulating Plan, and the 2003 Principles of 
Understanding. 
 
Figure 2.2-8 indicates that the MNP inundation level in the Kimball Valley arm of the expanded 
reservoir would not extend into, or even up to, private properties beyond City of San Diego 
lands.  Nevertheless, the Water Authority and City of San Diego have agreed to evaluate 
measures to discourage direct public access into the Kimball Valley arm of the reservoir and 
onto private properties in Kimball Valley, including but not limited to, signage, a tamper-proof 
buoy line (floating barricade) at the mouth of Kimball Valley Creek, etc.  Such measures would 
reduce the potential for nuisance effects caused by recreational boaters on private properties in 
Kimball Valley. 
 
2.2.4  Baseline Conditions for Impact Analysis 
 
Defining the baseline for existing and post-project conditions under CEQA, NEPA and the 
Section 404(b)(1) guidelines (40 CFR Part 230) is necessary to determine the impacts from the 
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Proposed Action on the natural and human environments at, and in the vicinity of, San Vicente 
Reservoir.   
 
2.2.4.1 CEQA Compliance 
 
Section 15125 of the CEQA Guidelines requires that the environmental setting (the physical 
environmental conditions at the time of the Notice of Preparation [NOP]) is normally the 
baseline for determining significance of impacts.  Implicit in this statement is that, if the Lead 
Agency is varying from using existing conditions as the baseline, it needs to document the 
reasons why the situation is not “normal.”  In this case, because reservoir water elevation can and 
does fluctuate dramatically depending on weather conditions and water demands, the full 
operational/design volume of the reservoir is the appropriate baseline elevation.  Therefore, the 
baseline reservoir elevation is the full operational capacity of the reservoir (i.e., 650-foot AMSL 
spillway elevation) regardless of the elevation existing at the time of NOP.  According to Section 
15126.6 of the CEQA Guidelines, “the No-Project Alternative is not to be used as the baseline 
for determining whether the proposed project’s environmental impacts may be significant, unless 
the No-Project Alternative is identical to the existing environmental setting analysis, which does 
establish that baseline.” 
 
A requirement under CEQA is to disclose what the existing conditions are at the time of NOP, no 
matter what baseline is ultimately used for determining impacts.  Because the current water 
elevation tends to fluctuate, it would be reasonable to use the OHWM—the current spillway 
elevation of 650 feet AMSL as both the “existing condition” as well as the baseline for 
determining impacts of the CSP.  Although there is some discretion in the management of the 
reservoir that allows for variation in water elevation levels, CEQA would require, at a minimum, 
discussion of the 650-foot spillway elevation as the “current state.”  CEQA could be interpreted 
to allow the Water Authority to set a baseline at some future condition, based on the already 
approved ESP, because this is not a “normal” situation related to existing conditions.  However, 
the most conservative approach under CEQA would be to use the current reservoir elevation and 
existing habitat values associated with that elevation as the baseline for determining impacts.     
 
2.2.4.2 NEPA Compliance 
 
NEPA is not as specific as CEQA in its guidance for federal agencies for determining whether an 
action “significantly affects the quality of the human environment.”  NEPA requires that the EIS 
discuss the “affected environment,” defined as the “environment of the area(s) to be affected or 
created by the alternatives being considered” (Council on Environmental Quality [CEQ] NEPA 
regulations, 40 Code of Federal Regulations [CFR] §1502.15).  NEPA also requires that the 
environmental consequences of the Proposed Action must be analyzed in the EIS; the CEQ 
regulations state that this discussion “will include the environmental impacts of the alternatives 
including the proposed action, any adverse environmental effects which cannot be avoided 
should the proposal be implemented …” (40 CFR §1502.16). 
 
Although the CEQ regulations call for an analysis of the environmental effects of the 
alternatives, including the Proposed Action, they do not explicitly state how to set the 
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appropriate threshold.2  However, the CEQ regulations do require that direct and indirect effects 
and their significance be discussed along with means to mitigate adverse effects (40 CFR 
§1502.16).  The term “effect” is defined in the CEQ regulations in part as follows: 
 

• Direct effects, which are caused by the action and occur at the same time and place. 
• Indirect effects, which are caused by the action and are later in time or farther removed in 

distance, but are still foreseeable.  (40 CFR §1508.8.) 
 
NEPA requires that the EIS shall succinctly describe the environment of the area(s) to be 
affected or created by the alternatives under consideration (40 CFR 1502.15).  However, NEPA 
has no direct guidance regarding when the establishment of a baseline for determining the 
significance of an impact when preparing an EIS should occur.  Therefore, this document will 
use the CEQA environmental setting baseline identified above. 
 
2.2.4.3 Section 404 of the Clean Water Act 
 
The Corps issued a permit to the Water Authority for the ESP dam raise to allow a water 
elevation of 710 feet AMSL.  The Water Authority does not need any additional authorizations 
from the Corps for implementation of the ESP.  In compliance with the Section 404(b)(1) and 
NEPA guidelines (as well as a public interest review), the Corps will examine the direct, indirect, 
and cumulative impacts associated with the discharge activity for the CSP dam raise to allow a 
water elevation of 766 feet AMSL (refer to Attachment 2 to this EIR/EIS).  As a result of these 
impacts, the Water Authority would require a separate Section 404 Permit from the Corps for the 
Proposed Action.  
 
Accordingly, the Corps permit review for the Proposed Action, in addition to the NEPA analysis 
described above, will include an assessment of impacts on the environment.  The permit decision 
will address impacts on those resources deemed “waters of the U.S.”, which include Corps-
jurisdictional regulated wetlands/vegetated waters, unvegetated waters of the U.S., and special 
aquatic sites such as “vegetated shallows.”  Because of the continual fluctuation in water 
elevation, the submerged aquatic vegetation existing in the reservoir, although considered waters 
of the U.S., does not necessarily fit the definition of a special aquatic site or “vegetated 
shallows.”3    
                                                 
2  Neither NEPA nor the Guidelines refer to the term existing conditions or baseline.  Despite this lack of 
reference or definition, a baseline is a necessary requirement for determining the effects of an action.  See American 
Rivers v. Federal Energy Regulatory Commission, 187 F. 3d 1007 (9th Cir. 1999) citing Council on Environmental 
Quality, Considering Cumulative Effects under the National Environmental Policy Act (“The concept of a baseline 
against which to compare predictions of the effects of the proposed action and reasonable alternatives is critical to 
the NEPA process”).  Available: http:// ceq.eh.doe.gov/nepa/ccenepa/ccenepa.htm. 
3  For assessment of impacts on “vegetated shallows,” the Corps and EPA have used 6.6 feet below the average 
water depth as the maximum depth for estimating the amount of vegetated shallows.  Below this depth, in natural 
circumstances, it is usually difficult for submergent vegetation to grow due to a lack of light penetration.  According 
to the Corps of Engineers Wetlands Delineation Manual, areas below 6.6 feet, where no rooted emergent or woody 
vegetation is present or the area is permanently inundated at mean water depths greater than 6.6 feet, are considered 
“deepwater aquatic habitat.”  Because this is an artificial situation, the classic view of vegetated shallows, such as 
those on a natural lake or along the ocean shoreline, does not apply.  The existing reservoir is managed in such a 
way that there is a wide variation in the water levels each year.  If there is a permanently inundated area in the 
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The Section 404 process requires the Corps permit review to include not just theaddress both 
direct impacts of the fill activity (the permanent and temporary placement of fill material into 
creeks and the reservoir shoreline), but also theand indirect effects of the fill activity (moving the 
water elevation from its existing condition).  For example, the submerged aquatic vegetation 
below the OHWM of 650 feet AMSL, as well as other waters of the U.S. above and below this 
line, may be adversely affected, primarily indirectly, as a result of inundation from raising the 
dam.  The submerged aquatic vegetation and wetlands below and above the reservoir shoreline 
provide some habitat value to fish and wildlife species.  As evaluated in detail in Section 3.6 
(Biological Resources for the Proposed Action) of this EIR/EIS, the Proposed Action would 
result in the following impacts to waters of the U.S.: 
 

• Permanent direct – permanent discharge of fill material directly into waters of the U.S. 
(i.e., placement of fill within a small portion of San Vicente Creek at the base of the dam 
for construction of the dam foundation, and placement of fill within a small portion of the 
shoreline of the reservoir at the confluence of an unnamed tributary for construction of 
the relocated marina). 

• Permanent indirect – permanent inundation of waters of U.S. located in tributaries that 
flow into the reservoir, due to the increase in water elevation from 650 feet to 766 feet 
AMSL as a result of raising the dam beyond the height of the ESP dam raise. 

• Temporary direct – temporary discharge of fill material directly into waters of the U.S. 
(i.e., placement of fill for construction activities [e.g., temporary access roads, staging 
areas, etc.] within portions of San Vicente Creek downstream of the dam and within a 
portion of the reservoir shoreline that is subject to current operational water level 
fluctuations in the vicinity of the existing marina). 

• Temporary indirect – none identified. temporary loss of submerged aquatic vegetation 
due to drawdown and filling of the reservoir, and its subsequent reestablishment. 
However, the submerged aquatic vegetation at San Vicente Reservoir is not regulated 
under Section 404 of the Clean Water Act (see discussion below). 

 
Table 2.2-3 presents a quantification of the permanent direct and indirect impacts and the 
temporary direct and indirect impacts to waters of the U.S. as a result of the Proposed Action. 
The direct (permanent and temporary) impacts are graphically depicted in Figure 2.2-13. For the 
temporary direct impacts downstream of the dam, it is not known what portions of San Vicente 
Creek would be used for temporary construction activities. Therefore, all waters of the U.S. 
downstream of the dam are assumed to be temporarily impacted (Figure 2.2-13).  
 
As indicated in Table 2.2-3, the Marina Quarry Option would result in the greatest amount of 
impacts to waters of the U.S. compared to the Southwest and Southeast quarry options. 
Therefore, aAssuming implementation of the Marina Quarry Option, the Proposed Action would 
result in permanent direct impacts to 0.34 acre of unvegetated waters of the U.S. associated with 
the placement of fill to construct the main dam and a portion of the marina.  Temporary direct 

                                                                                                                                                             
reservoir, it is likely far more than 6.6 feet below the mean water depth, with a water elevation sometimes changing 
weekly. 
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impacts to 0.36 acre of wetlands/vegetated waters and 5.35 acres of unvegetated waters of the 
U.S. would occur during construction to facilitate access and construction staging.  Additionally, 
permanent indirect impacts to 2.15 acres of wetlands/vegetated waters and 6.59 acres of 
unvegetated waters of the U.S. would occur as a result of reservoir inundation (above OHWM) 
within tributaries that drain to the reservoir.  total amount of fill in waters of the U.S. due to 
permanent and temporary direct impacts is estimated to be 6.05 acres (0.34 acre for permanent 
direct impacts and 5.71 acres for temporary direct impacts). Appropriate drainage structures 
would be installed to ensure that the temporary discharge of fill within any portions of San 
Vicente Creek downstream of the dam would not impede flows along this reach of the creek. 
 
 

Table 2.2-3. Proposed Action: Impacts to Waters of the U.S. (Acres)(1) 
 

Impact(2) 
Wetlands/Vegetated 

Waters Unvegetated Waters of the U.S. Total Acres 
Permanent Direct 0.00/0.00/0.00 0.34/0.34/0.34 0.34/0.34/0.34 
Permanent Indirect 9.00/9.00/9.00 

2.15/2.15/2.15 
5.54/5.54/5.54 
6.59/6.59/6.59 

14.54/14.54/14.54 
8.74/8.74/8.74 

Temporary Direct 0.25/0.25/0.36 3.29/3.30/5.35 3.54/3.55/5.71 
Temporary Indirect(3) 0.00/0.00/0.00 0.00/0.00/0.00 0.00/0.00/0.00 
Total Impacts 9.25/9.25/9.36  

2.4/2.4/2.51 
9.17/9.18/11.23 

10.22/10.23/12.28 
49.42/49.43/51.59  
12.62/12.63/14.79 

(1)  Impact acres are given in the following order, separated by a forward slash: SW Quarry Option/SE Quarry 
Option/Marina Quarry Option. 

(2)   See text for definitions of these impact categories. 
(3)   Temporary loss of submerged aquatic vegetation, although considered waters of the U.S., is not regulated under 

Section 404 of the Clean Water Act (see text for explanation). 

2.3 Alternative 2: Moosa 100,000 AF 
 
This alternative would provide for approximately 100,000 AF of carryover storage at Moosa 
Canyon through construction of a new dam and inundation of a natural canyon along a portion of 
Moosa Creek. Moosa Canyon is located in a relatively unpopulated area 3.5 miles northwest of 
Valley Center in northern San Diego County (Figure 2.2-1). The site is approximately 15 miles 
north of the City of Escondido and four miles east of Interstate 15 (I-15).  Figure 2.3-1 shows the 
reservoir inundation footprint, new conveyance facilities, and key features on a topographic map.  
Figure 2.3-2 is an aerial photograph of the site and surrounding area.  The potential 
environmental effects of Alternative 2 are found in Chapter 4. 
 

2.3.1 Project Description 
 
The main features associated with Alternative 2 are shown in Figure 2.3-3.  A new 384-foot high 
dam would be constructed.  The dam crest would extend approximately 2,370 feet in length and 
30 feet in width; the dam crest elevation would be 1,258 feet AMSL.  A saddle dam with 
spillway would be constructed approximately 1,000 feet to the northeast of the main dam; the 
spillway elevation would be 1,246 feet AMSL.  The saddle dam/spillway would be 
approximately 84 feet high and 1,090 feet long.  A plan view of the main dam and saddle dam is 
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shown in Figure 2.3-4.   Cross sections of the main dam and saddle dam are shown in Figures 
2.3-5 and 2.3-6, respectively.  The total amount of fill into Waters of the U.S. is approximately 
9,921,000 CY of rockfill material. 
 
Total storage capacity of the new reservoir would be 106,590 AF with a usable storage capacity 
of approximately 100,000 AF.  The MNP for the new reservoir would be at 1,244 feet AMSL, 
two feet below the spillway crest, and would result in a surface area of approximately 870 acres 
at MNP.  The PMF level for the new reservoir would be at 1,255 feet AMSL.  The inundation 
limits of the new reservoir are shown in Figures 2.3-1 and 2.3-2. 
 
The spillway would be an open cut located on the right (easterly) side of the saddle dam as 
shown in Figure 2.3-4.  It would contain a 75-foot long concrete control sill located near the 
centerline of the saddle dam.  A downstream channel would be excavated to safely discharge 
spillway flows to a point downstream from the control structure.  The spillway would include 
appropriate erosion protection at both the inlet and outlet, with concrete walls and floor as 
necessary for erosion protection in the open cuts. 
 
Inlet/outlet works facilities at Moosa Reservoir would be required to allow reservoir filling from 
the Water Authority’s aqueduct system and to make controlled releases of stored water for a 
variety of purposes, including: deliveries of carryover storage to Water Authority member 
agencies; turnover delivery requirements; stream flow bypass; and reservoir releases in the event 
of a dam safety emergency.  Additionally, outlet facilities would be used for stream diversion 
during construction of the dam and its appurtenant facilities.  These facilities would be located 
on the left side of the dam (Figure 2.3-4) and would consist of a sloping intake structure, 
emergency evacuation inlet, inlet/outlet tunnel, connection to the drain/fill pipeline and stream 
release facilities. 
 
Both the main dam and saddle dam would be concrete-face rockfill dams.  Dam construction is 
estimated to take about four years. Conventional concrete for the upstream facing slope of the 
main dam, the saddle dam/spillway, and the inlet/outlet works facilities and tunnel could be 
obtained from existing commercial concrete plants. Following are estimates for rockfill material 
and conventional concrete for the above components: 
 
Main Dam: 
• Rockfill  = 9,921,000 CY 
• Conventional Concrete (upstream facing slope) = 75,000 CY 
Saddle Dam/Spillway:  
• Rockfill = 260,000 CY 
• Conventional Concrete = 9,000 CY 
Inlet/Outlet Works Facilities and Tunnel:  
• Conventional Concrete = 20,000 CY   
 
New conveyance facilities would be required to connect the reservoir to the Water Authority’s 
aqueduct system.  The Moosa Reservoir conveyance system would consist of a 25,000-
horsepower pump station, flow regulatory storage tank, drain/fill pipeline, interconnection 
between the new drain/fill pipeline and the Second Aqueduct, and appurtenant facilities. The 
pump station would lift water from the Moosa Reservoir to a flow regulatory storage tank. The 
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tank would be located at an elevation of approximately 1,250 feet AMSL, allowing water to be 
conveyed by gravity from the tank to the Second Aqueduct via a 5.5-mile-long, 90-inch-diameter 
steel pipeline. The pipeline alignment would follow the streambed, cross the stream to Old Castle 
Road, and continue west to the Second Aqueduct.  The pipeline would be installed within an 
open-cut trench, except for the portion crossing I-15, which would be in a tunnel. 
 
The Moosa drain/fill pipeline must connect to the Second Aqueduct because use of the Second 
Aqueduct would allow the Water Authority to fill Moosa Reservoir with raw water and to deliver 
the carryover storage water to most of its member agencies.  The First Aqueduct is a treated 
water pipeline at the location of the Moosa footprint.  
 
Additional facilities include a marina, new access roads, and new electrical supply to the pump 
station and other facilities.  Access roads to the new dam would be constructed, existing public 
roads and utilities inundated by the reservoir would be abandoned, and new roads and utilities 
would be constructed to continue service to areas not affected by the new reservoir.  A portion of 
the First Aqueduct located below the reservoir inundation area would require relocation and 
reconstruction.  Pumping facilities and water distribution pipelines owned by the Valley Center 
Municipal Water District (VCMWD) would be inundated by Moosa Reservoir and would require 
relocation and reconstruction. 
 
Both public and private property acquisition would be required for the reservoir inundation and 
pipeline right-of-way. 
 
2.3.1.1 Water Rights for Moosa Canyon Dam  
 
An appropriative water right granted by the SWRCB Division of Water Rights would be required 
for construction of a dam in Moosa Canyon because it would be a new dam impounding water 
(23 CCR §§ 303), and the source of water would from streams within the San Luis Rey River 
watershed.  Refer to Section 1.8.1 (Water Rights and Permits) of this EIR/EIS for a summary of 
required actions.  In determining whether to approve an appropriative water right application and 
under what conditions, the SWRCB must consider this alternative’s potential environmental 
impacts and any mitigation measures identified through the CEQA process.   
 
The VCMWD currently holds an appropriative right (A022992) for diversion and storage of up 
to 3,000 AF annually from Moosa Creek in the existing Turner Reservoir.  It has been proposed 
that the VCMWD would transfer this right to the Water Authority while maintaining the existing 
uses of the water in the reservoir.  The Water Authority would be held to the existing terms and 
conditions of A022992, including those designed to protect fishery resources and other beneficial 
uses downstream of the proposed new dam.  In addition, the Water Authority would likely be 
required to apply for a change in the point of diversion and authorized place of use. 
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2.3.2 Construction Methods 
 
A constructability analysis to evaluate equipment usage, construction workforce crew size, and 
construction scheduling for Alternative 2 is provided in the Engineering Summary Report (GEI, 
2007d), which is available to the public for review at the Water Authority office described in 
Section 1.5.3 (Introduction) of this EIR/EIS.  This analysis was based on specific assumptions 
for material availability, work hour limitations, and other construction methodologies.  The 
assumptions used for this analysis represent only one set of possible assumptions that could be 
made for construction of Alternative 2.  The following is a list of assumptions that were used to 
perform the constructability analysis: 
 
 Construction Phasing/Work Hours 

• Phasing 
- A prime contractor would be selected for construction of each of the following major 

components: Moosa Dam, Moosa Pump Station, Moosa Pipeline, and First Aqueduct 
Replacement.  Bid documents for the Moosa Pipeline construction would also include 
the Interconnection between the Moosa Pipeline and the Second Aqueduct.  Prime 
contractors would be selected for construction of road and utility relocations.  Some 
construction packages may be combined for efficiency. 

• Work Hours  
- Work would generally be performed in five, 8-hour shifts (40 hours) per week, except 

for dam and tunnel construction (identified below).  No work would be done on 
holidays. 

- Dam foundation treatment, quarry operations, and placement of embankment 
materials – 10 hours per day. 

- Tunnel construction – 7 days per week, 24 hours per day. 
 
 Moosa Dam 

• Construction activities for Moosa Dam would be subdivided into the following segments: 
- Mobilization 
- Earthwork (also includes access roads) 
- Clearing 
- Foundation Treatment 
- Spillway 
- Quarry 
- Outlet Works 
- Embankment 
- Demobilization 
- Supervision and Inspection 
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• Materials for dam construction, except for highly processed filter drain materials, could 
be obtained from a quarry and crushing operation to be located upstream of the dam in 
the reservoir basin.  Two potential borrow areas have been identified in the reservoir 
basin. 

• Embankment materials could be transported from the crusher to the dam site using 50-ton 
dump trucks. 

• Fill materials placed at the dam would be spread with dozers and compacted with self-
propelled vibratory compactors. 

• Conventional concrete for outlet works, upstream facing slab, and spillway could be 
obtained from existing commercial concrete plants, and the concrete would be 
transported to placement areas at the site using 8-cubic yard ready-mix concrete trucks. 

• Water for dam construction could be obtained from existing VCMWD facilities at the 
Turner and Betsworth pump stations. 

• Turner Reservoir would be lowered and maintained at an appropriate level to minimize 
the potential for spillway discharges during construction of the dam. 

• Moosa Creek would first be diverted through a temporary pipe in the stream channel 
while the new outlet works are under construction.  After construction of the new outlet 
works, the temporary pipe would be removed and the stream would be diverted through 
the new outlet works conduit.  A new inlet/outlet works would be constructed upstream 
and downstream of the construction area to divert water into the temporary pipe and 
outlet works conduit and protect the construction area from surface water. 

• Conventional excavation methods, including drill-and-blast methods in rock and open-cut 
excavations methods in soil, could be used as appropriate for preparation of the dam 
foundation.  Excavated material from the foundation preparation would be used for dam 
construction, if suitable, and for construction of haul roads or other level work areas.  
Excess material would be disposed in the reservoir area. 

• Clearing and grubbing of trees and shrubs would be completed within the footprint of the 
dam and at potential borrow and quarry areas.  Clearing of trees, without grubbing of 
stumps, would be performed in the reservoir area below normal water line. 

 
Moosa Pump Station 
• Construction activities for the Moosa Pump Station were subdivided into the following 

segments: 
- Mobilization 
- Excavation 
- Building 
- Pumps 
- Electric Systems 
- Electric Power 
- Demobilization 
- Supervision and Inspection 
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• Rock requiring excavation would be drilled and blasted, and removed using track-
mounted backhoes.  Excavated materials would be processed and used as structural fill or 
disposed in the reservoir area.  Temporary excavation side slopes for below-grade 
construction would be at a 1:1 gradient. 

• Concrete for pump station foundations and walls would be batched at existing 
commercial concrete plants and delivered by 8-cubic yard ready mix trucks. 

• Other building, electrical and mechanical materials and equipment would be delivered to 
the site with semi-trailer trucks. 

 
Moosa Pipeline 
• Construction activities for the Moosa Pipeline would be subdivided into the following 

segments: 
- Mobilization 
- Clearing 
- Excavation 
- Pipe Installation 
- Access Roads 
- Demobilization (includes testing and reclamation) 
- Supervision and Inspection 

• Trenching would be the primary method for pipeline installation. 
• Overburden materials would be excavated with a crawler-mounted backhoe and 

stockpiled within the pipeline right-of-way for later use as backfill.  Rock would be 
drilled, blasted, and then excavated with a crawler-mounted backhoe, and stockpiled 
within the pipeline right-of-way for later use as backfill. 

• Pipe bedding materials would be obtained from existing commercial quarries and 
transported to pipeline construction areas using semi-trailer trucks. 

• Steel pipe would be hauled to the pipeline construction areas on semi-trailer trucks.   
 

Interconnection at Second Aqueduct 
• Construction activities for the Interconnection of the Moosa Pipeline and the Second 

Aqueduct would be subdivided into the following segments: 
- Mobilization 
- Excavation 
- Vault Construction 
- Install Valves/Pipes 
- Demobilization 
- Supervision and Inspection 

• Rock would be removed using drill and blast methods and a crawler-mounted backhoe.  
Temporary excavation side slopes for below-grade construction would be at a 1:1 
gradient. 
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• Excavated materials would be processed and used as structural fill or disposed in the 
reservoir area. 

• Concrete for the vault would be batched at existing commercial concrete plants and 
delivered by 8-cubic-yard ready mix trucks. 

 
Relocation of First Aqueduct 
• Construction activities for the relocation of the First Aqueduct would be subdivided into 

the following segments: 
- Mobilization 
- Clearing 
- Excavation 
- Pipe Installation in Trench Section 
- Pipe Installation in Tunnel Section 
- Tunneling 
- Access Roads 
- Demobilization (includes testing and reclamation) 
- Supervision and Inspection 

• Trenching would be used for installation of the relocated First Aqueduct north of Moosa 
Canyon.  The same general assumptions used for the constructability analysis of the 
Moosa Pipeline were also used for constructability analysis of the trenched section of the 
relocated First Aqueduct. 

• Tunnel-construction methods would be used for installation of the relocated First 
Aqueduct south of Moosa Canyon.  It was assumed that a tunnel boring machine would 
be used for excavation, and that muck would be disposed near the tunnel portals.  Steel 
pipe to be installed in the tunnel would be transported to the tunnel portals using semi-
trailer trucks.  Grout to fill the void space between the steel pipe and tunnel excavation 
would be obtained from existing commercial concrete plants and transported to the site in 
8-cubic-yard mixer trucks. 

 
2.3.2.1 Equipment 
 
The Engineering Summary Report (GEI, 2007d) lists the estimated number and types of 
equipment likely to be needed for construction of Alternative 2.  The estimated equipment 
months represent the total expected use of each piece of equipment.  Percent use and duration of 
activity were used to calculate total use. 
 
2.3.2.2 Workforce 
 
The Engineering Summary Report (GEI, 2007d) lists the total workforce likely to be needed for 
construction of Alternative 2 for each major component identified above.  In addition to the 
construction crew required to perform construction activities, additional supervisory, 
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administrative, and technical personnel would be required to coordinate and oversee construction 
activities. 
 
2.3.2.3 Construction Schedules, Sequencing and Phasing 
 
A possible construction schedule was developed for Alternative 2, as shown in the Engineering 
Summary Report (GEI, 2007d).  The schedule represents the estimated duration and sequencing 
for each major component listed above.  The overall construction duration is expected to be 
about 4.5 years. This construction schedule represents one potential construction scenario.  Other 
scheduling scenarios are possible and may be adopted by the contractor at the time of 
construction. 
 
2.3.3 Reservoir Operations 
 
If this alternative were selected, the Water Authority would develop a Reservoir Regulating Plan 
during the design phase of the project to address water storage operations of Moosa Reservoir.  
The Water Authority would conduct an annual review of the Reservoir Regulating Plan to 
establish monthly reservoir operations, including the volume of water to be placed into or 
withdrawn from storage.  Reservoir operations would vary with time; therefore, the Reservoir 
Regulating Plan would consider a wide variety of factors such as carryover storage needs, 
seasonal storage needs, water quality considerations, impound requirements based on rainfall 
projections, recreational considerations, and operational compatibility with the Water 
Authority’s conveyance systems.  Reservoir operations would be adjusted during the year based 
on the actual amount of rainfall that occurs, and other factors as needed. 
 
2.3.4  Baseline Conditions for Impact Analysis 
 
Defining the baseline for existing and post-project conditions under CEQA, NEPA and the 
Section 404(b)(1) guidelines (40 CFR Part 230) is necessary to determine the impacts from the 
Moosa 100K Alternative on the natural and human environments at, and in the vicinity of, 
Moosa Canyon and the Moosa Pipeline corridor.   
 
2.3.4.1 CEQA Compliance 
 
As stated in Section 2.2.4.1 above, the physical environmental conditions at the time of the NOP 
is normally the baseline for determining significance of impacts (Section 15125 of the CEQA 
Guidelines).  In the case of the Moosa 100K Alternative, existing conditions at the time of the 
NOP is the baseline for determining significance of impacts. 
 
2.3.4.2 NEPA Compliance 
 
As stated in Section 2.2.4.2 above, NEPA requires a description of the environment of the area(s) 
to be affected or created by the alternatives under consideration (40 CFR 1502.15). However, 
since NEPA has no direct guidance regarding when the establishment of a baseline for 
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determining the significance of impacts to the “affected environment” should occur, this 
document will use the CEQA environmental setting baseline identified above. 
 
2.3.4.3 Section 404 of the Clean Water Act 
 
As stated in Section 2.2.4.3 above, the Water Authority has submitted a Section 404 Permit 
application to the Corps for the Proposed Action. In compliance with the Section 404(b)(1) and 
NEPA guidelines (as well as a public interest review), the Corps will conduct a comparative 
examination of the direct, indirect, and cumulative impacts associated with the discharge 
activities for the Proposed Action and its alternatives to determine the LEDPA (refer to 
Attachment 2 to this EIR/EIS). 
 
Accordingly, the Corps LEDPA review for the Moosa 100K Alternative, in addition to the 
NEPA analysis described above, will include an assessment of impacts to waters of the U.S., as 
described above.  Unlike at San Vicente Reservoir, where the continual fluctuation in water 
elevation precludes the submerged aquatic vegetation along the shoreline from functioning as 
vegetated shallows, this jurisdictional aquatic resource may exist as Corps-regulated vegetated 
waters within Turner Reservoir in Moosa Canyon, which would be inundated to create Moosa 
Reservoir. However, submerged aquatic vegetation in Turner Reservoir was not surveyed and 
quantified as part of the biological analysis for the Moosa 100K Alternative (refer to Section 4.6 
of this EIR/EIS). For purposes of analysis, it is assumed that this vegetation community occurs in 
Turner Reservoir, and possibly functions as a special aquatic site or vegetated shallows, 
providing important habitat for fish and aquatic species. 
 
As evaluated in detail in Section 4.6 (Biological Resources for the Moosa 100K Alternative) of 
this EIR/EIS, the Moosa 100K Alternative would result in the following impacts to waters of the 
U.S.: 
 

• Permanent direct – permanent discharge of fill material directly into waters of the U.S. 
(i.e., placement of fill within Moosa Creek for dam construction, and placement of fill 
within drainages for construction of some of the outlying features such as pump stations 
and the off-site borrow area). 

• Permanent indirect – permanent inundation of waters of U.S. along Moosa Creek and 
associated tributaries within Moosa Canyon to create Moosa Reservoir. 

• Temporary direct – temporary discharge of fill material directly into waters of the U.S. 
(i.e., placement of fill for construction activities [e.g., temporary access roads, staging 
areas, electrical and water line installations/relocations] within the Moosa 100K footprint 
and along the Moosa Pipeline corridor) or temporary loss of potentially-occurring 
submerged aquatic vegetation or vegetated shallows within Turner Reservoir due to 
filling of the new Moosa Reservoir. 

• Temporary indirect – none identified. temporary loss of potentially-occurring submerged 
aquatic vegetation or vegetated shallows within Turner Reservoir due to filling of the 
new Moosa Reservoir, and its subsequent reestablishment at the ultimate water level. 
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Table 2.3-1 presents a quantification of the permanent direct and indirect impacts and the 
temporary direct and indirect impacts to waters of the U.S. as a result of the Moosa 100K 
Alternative. The total amount of fill in waters of the U.S. due to permanent and temporary direct 
impacts is estimated to be 41.66 acres (5.33 acres for permanent direct impacts and 36.33 acres 
for temporary direct impacts).  
 
 

Table 2.3-1. Moosa 100K Alternative: Impacts to Waters of the U.S. (Acres) 
 

Impact(1) 
Wetlands/Vegetated 

Waters Unvegetated Waters of the U.S. Total Acres 

Permanent Direct 4.77 0.56 5.33 
Permanent Indirect 44.16 8.00 52.16 
Temporary Direct 33.94 2.39 36.33 
Temporary Indirect(2) 0.00 0.00 0.00 
Total Impacts 82.87 10.95 93.82 
(1) See text for definitions of these impact categories. 
(2) Potential submerged aquatic vegetation (or vegetated shallows) in Turner Reservoir was not surveyed or quantified and, 

therefore, temporary loss of this vegetation community cannot be estimated (see text for explanation). 

2.4 Alternative 3: San Vicente 50,000 AF + 
Moosa 50,000 AF 

 
This alternative would involve a reduced raise of San Vicente Dam, which would provide 
approximately 50,000 AF of usable carryover storage at San Vicente Reservoir, and construction 
of a new dam at Moosa Canyon to create a new reservoir that would provide another 50,000 AF 
of usable carryover storage capacity.  The two projects taken together would provide a combined 
100,000 AF of carryover storage.  It is assumed that both projects would be constructed 
concurrently.  The locations of San Vicente Reservoir and Moosa Canyon are described in the 
previous two chapters. All features associated with Alternative 3 are shown on Figures 2.4-1 and 
2.4-2.  The potential environmental effects associated with Alternative 3 are found in Chapter 5. 
 
2.4.1 Project Description 
 
2.4.1.1 50,000 AF Increase of San Vicente Reservoir 
 
San Vicente Dam would be raised an additional 32 feet beyond the approved 54-foot dam raise 
for the ESP, increasing the overall height of the dam by 86 feet (or a total dam height of 306 
feet).  The dam crest would extend approximately 1,347 feet in length and 20 feet in width. The 
central 275 feet of the dam would include an overflow spillway. The spillway would lie 
approximately 10 feet below the dam crest at an elevation of 735 feet AMSL.  A plan view of the 
raised dam is shown in Figure 2.4-3, and a typical cross section is shown in Figure 2.4-4. 
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Implementation of this alternative would increase the total volume of San Vicente Reservoir by 
107,925 AF (50,994 AF from the CSP component and 56,931 AF from the full storage of the 
ESP dam raise).  The elevation of the spillway crest would be raised from 650 to 735 feet 
AMSL.  Total storage capacity and surface area (at MNP) of the expanded reservoir would be 
197,988 AF and 1,498 acres, respectively.  The MNP for the expanded reservoir would be at 733 
feet AMSL, two feet below the planned elevation of the raised spillway crest.  The PMF level for 
the expanded reservoir would be at 747 feet AMSL.  The PMF level would be contained by a 
parapet wall located on the upstream side of the dam crest (as shown in Figure 2.4-4).  The 
inundation limits of the expanded reservoir are shown in Figure 2.4-1.  Details of the dam raise 
under both the ESP and Alternative 3 are summarized in Table 2.4-1.  
 

Table 2.4-1.  50,000 AF San Vicente Dam Raise Statistics 
 

 
Storage Capacity

(AF) 
Spillway Elevation 

(ft, AMSL) 
Dam Crest Elevation 

(ft, AMSL) 
Dam Structural 

Height (ft) 

Current Dam 90,063 650 659 220 

ESP Dam Raise +56,931(1) +49 +54 +54 

Additional Dam Raise (Alternative 3) +50,994(2) +36 +32 +32 

Total Dam Raise 197,988(3) 735 745 306 
(1)  Additional storage capacity at MNP of 697 feet AMSL.  Of this, 52,100 AF is usable volume for ESP. 
(2)  Storage capacity at MNP of 733 feet AMSL.  Of this, 50,000 AF is usable volume for CSP. 
(3)  Storage capacity at MNP of 733 feet AMSL. 
Source: GEI, 2007e 
 
 
The San Vicente Dam raise associated with Alternative 3 would be accomplished using the same 
methods and techniques described for the Proposed Action; namely continuous (24 hours per 
day/seven days a week) RCC placement on the downstream face of the dam, working from the 
foundation upward.  The dam raise would be accomplished by placing approximately 580,000 
CY (ESP = 430,000 CY; CSP = 150,000 CY) of RCC (fill material) against the downstream face 
of the existing dam, followed by placement of RCC above the crest elevation of the existing 
dam.  Approximately 165,000 CY of excavation would be required for the reduced dam 
foundation.  This phase of dam construction is estimated to take up to 16 months to complete. 
 
The same options for the provision of aggregate for RCC production that are under consideration 
for the Proposed Action are also being evaluated for this alternative: (1) two alternative on-site 
quarry locations downstream of the dam, and an on-site quarry location at the proposed marina 
(Figure 2.2-9); and (2) hauling of aggregate to the site from an unidentified off-site quarry 
location.  An RCC concrete batch plant and possibly a conventionally placed concrete batch 
plant would be set up near the San Vicente Dam and/or the marina site to process this material. 
 
Reservoir water level lowering and the methodology for construction of the new outlet tower and 
low level outlet for this alternative would be the same as described for the Proposed Action.  The 
reduced increase in reservoir capacity and elevation, as compared to the Proposed Action, would 
not require the construction of saddle dams.  Following are estimates for RCC and conventional 
concrete for the above components: 
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Main Dam: 
• RCC = 580,000 CY (ESP = 430,000 CY; CSP = 150,000 CY) 
• Conventional Concrete = 105,000 CY 
 
Outlet Tower: 
• Conventional Concrete = 2,800 CY 

 
As with the Proposed Action, additional facilities associated with this alternative would include a 
downstream control facility, outlet pipeline, relocated Bypass Pipeline, relocated marina 
facilities, and new access roads to the dam crest, relocated marina, and Diversion/Terminal 
Structure.  Modifications to the First Aqueduct control structures would not be required as a 
result of reservoir expansion. 
 
The total estimated time to lower the reservoir water level, maintain the reservoir at the lowered 
water level during construction of the dam raise, and refill the reservoir to the new water level is 
approximately eight years, depending on the rate and availability of imported water and local 
watershed inflows. 
 
2.4.1.2 50,000 AF Reservoir at Moosa Canyon 
 
In addition to an approximate 50,000 AF increase in the usable carryover storage capacity of San 
Vicente Reservoir, a new 311-foot-high dam would be constructed at Moosa Canyon to create a 
reservoir with 50,000 AF of additional usable carryover storage.  The dam crest would extend 
approximately 1,913 feet in length and 30 feet in width; the dam crest elevation would be 1,185 
feet AMSL.  A spillway would be constructed approximately 1,500 feet to the northeast of the 
main dam; the spillway crest elevation would be 1,170 feet AMSL.  A plan view of the main 
dam and spillway is shown in Figure 2.4-6; a cross section of the main dam is shown in Figure 
2.4-7.  The total amount of fill into Waters of the U.S. is approximately 5,300,000 CY of rockfill 
material. 
 
The total surface area (at MNP) of the new reservoir would be about 535 acres.  The MNP for 
the new reservoir would be at 1,168 feet AMSL, two feet below the spillway crest.  The PMF 
level for the new reservoir would be at 1,182 feet AMSL.  The inundation limits of the new 
reservoir are shown in Figure 2.4-2. 
 
As described in Alternative 2, the main dam would be a concrete-faced rockfill dam.  Dam 
construction is estimated to take about three years.  This alternative would involve the same 
conveyance facilities as Alternative 2: pump station, flow regulatory storage tank, pipeline, and 
appurtenant facilities, except that the pump station and pipeline would be smaller in size. The 
pipeline would follow the same alignment described in Alternative 2, and would be installed 
within an open-cut trench, except for the portion crossing I-15, which would be in a tunnel.  
Additional facilities include a marina, new access roads, and new electrical supply to the pump 
station and other facilities.  A portion of the First Aqueduct located below the reservoir 
inundation area would require relocation and reconstruction. 
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2.4.1.3 Property Acquisition 
 
At the San Vicente site, the reservoir inundation limits and septic system offsets required by the 
County DEH may result in easements and/or land that may potentially need to be acquired 
around the new reservoir.  At the Moosa Canyon site, both public and private property 
acquisition would be required for the reservoir inundation and pipeline right-of-way. 
 
2.4.1.4  Water Rights for SV 50K/ Moosa 50 K Alternative 
 
A permit to appropriate water would not be required for the SV 50K component of this 
alternative, for the reasons described in Section 2.2.1.5 above. For the Moosa 50K component of 
this alternative, although the new dam would be smaller than the Moosa 100K Alternative, the 
requirements for obtaining a water right permit would still apply.  For more information, please 
refer to Section 1.8.1 (Water Rights and Permits) of this EIR/EIS. 
 
2.4.2 Construction Methods 
 
The Engineering Summary Report (GEI, 2007e) provides a constructability analysis to evaluate 
equipment usage, construction workforce crew size, and construction scheduling for 
Alternative 3.  This analysis was based on specific assumptions for material availability, work 
hour limitations, and other construction methodologies.  The assumptions used for this analysis 
are previously described in Sections 2.2.2 and 2.3.2 above.  The Engineering Summary Report is 
available to the public for review at the Water Authority office described in Section 1.5.3 
(Introduction) of this EIR/EIS. 
 
2.4.2.1 Equipment 
 
The Engineering Summary Report (GEI, 2007e) lists the number and types of equipment likely 
to be needed for construction of Alternative 3.  The estimated equipment use for the San Vicente 
Dam raise component for Packages 1, 2 and 3 are provided in the Engineering Summary Report 
(GEI, 2007e).  Package 2 would contain the two aggregate supply options.  Equipment use for 
Package 3 is expected to be relatively minor compared to the large amount of equipment needed 
for Packages 1 and 2.  Estimated equipment use for the various Moosa components is provided 
in the Engineering Summary Report (GEI, 2007e).  The estimated equipment months in the 
Engineering Summary Report (GEI, 2007e) represent the total expected use of each piece of 
equipment.  The percent use of each piece of equipment over the duration of an activity was used 
to calculate total use. 
 
2.4.2.2 Workforce 
 
The estimated workforce likely to be needed for construction of the San Vicente Dam raise and 
Moosa components of this alternative are provided in the Engineering Summary Report (GEI, 
2007e).  
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2.4.2.3 Construction Schedules, Sequencing and Phasing 
 
A possible construction schedule for both sites was developed for Alternative 3, as shown in the 
Engineering Summary Report (GEI, 2007e).  The schedules represent the estimated duration and 
sequencing for each major component of the construction segments at both sites.  These 
construction schedules represent one potential construction scenario.  Other scheduling scenarios 
are possible and may be adopted by the contractor at the time of construction.  The overall 
duration for construction of the San Vicente and Moosa site facilities is expected to be about 3.5 
years. 
 
2.4.3 Reservoir Operations  
 
The same discussion of construction drawdown and refilling of San Vicente Reservoir for the 
Proposed Action also applies to Alternative 3.  An exception is that the time to completely fill 
the reservoir following dam raise construction is expected to be slightly shorter, in the range of 
two to four years. 
 
The same discussion of post-construction reservoir operations of San Vicente Reservoir for the 
Proposed Action also applies to Alternative 3.  The same discussion of reservoir operations of 
Moosa Reservoir for Alternative 2 also applies to Alternative 3.   
 
2.4.4  Baseline Conditions for Impact Analysis 
 
Defining the baseline for existing and post-project conditions under CEQA, NEPA and the 
Section 404(b)(1) guidelines (40 CFR Part 230) is necessary to determine the impacts from the 
SV 50K/Moosa 50K Alternative on the natural and human environments at, and in the vicinity 
of, San Vicente Reservoir and Moosa Canyon and the Moosa Pipeline corridor.   
 
2.4.4.1 CEQA Compliance 
 
Refer to Section 2.2.4.1 above for a discussion of the baseline conditions for determining 
significance of impacts at the SV 100K study area which equally applies to the SV 50K 
component of the SV 50K/Moosa 50K Alternative, and refer to Section 2.3.4.1 above for a 
discussion of the baseline conditions for determining significance of impacts at the Moosa 100K 
study area which equally applies to the Moosa 50K component of this alternative. 
 
2.4.4.2 NEPA Compliance 
 
As stated in Sections 2.2.4.2 and 2.3.4.2 above, NEPA requires a description of the environment 
of the area(s) to be affected or created by the alternatives under consideration (40 CFR 1502.15). 
However, since NEPA has no direct guidance regarding when the establishment of a baseline for 
determining the significance of impacts to the “affected environment” should occur, this 
document will use the CEQA environmental setting baseline identified above. 
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2.4.4.3 Section 404 of the Clean Water Act 
 
Refer to Sections 2.2.4.3 and 2.3.4.3 above, and Attachment 2 to this EIR/EIS, for the following 
discussions pertaining to the Proposed Action and Moosa 100K Alternative that are applicable to 
the SV 50K and Moosa 50K components of this alternative: 
 

• Corps’ regulatory authority under Section 404(b)(1) and NEPA guidelines (as well as a 
public interest review), in relation to comparative examination of the direct, indirect, and 
cumulative impacts associated with the discharge activities at the SV 100K and Moosa 
100K study areas to determine the LEDPA; 

• Waters of the U.S. at the SV 100K and Moosa 100K study areas , including existing and 
potential presence of submerged aquatic vegetation, special aquatic sites or vegetated 
shallows at San Vicente Reservoir and Turner Reservoir in Moosa Canyon; and 

• Definitions of permanent direct, permanent indirect, and temporary direct, and temporary 
indirect impacts to waters of the U.S. at the SV 100K and Moosa 100K study areas. 

 
Table 2.4-2 presents a quantification of the permanent direct and indirect impacts and the 
temporary direct and indirect impacts to waters of the U.S. as a result of the SV 50K/Moosa 50K 
Alternative (refer to Section 4.6 [Biological Resources for the SV 50K/Moosa 50K Alternative] 
of this EIR/EIS for detailed evaluation). The total amount of fill in waters of the U.S. due to 
permanent and temporary direct impacts is estimated to be 47.14 acres (4.84 acres for permanent 
direct impacts and 42.30 acres for temporary direct impacts).  
 

Table 2.4-2.  SV 50K/Moosa 50K Alternative: Impacts to Waters of the U.S. (Acres)(1) 
 

Impact(2) 
Wetlands/Vegetated 

Waters Unvegetated Waters of the U.S. Total Acres 

Permanent Direct 4.06 0.78 4.84 
Permanent Indirect 42.36 12.00 54.36 
Temporary Direct 34.56 7.74 42.30 
Temporary Indirect(3) 0.00 0.00 0.00 
Total Impacts 80.98 20.52 101.50 
(1)   Impact acreages for the SV 50K component include the Marina Quarry Option. 
(2)   See definitions of these impact categories in Section 2.2.4.3 as applicable to the SV 50K study area, and in Section 

2.3.4.3 as applicable to the Moosa 50K study area. 
(3)   Temporary loss of submerged aquatic vegetation at San Vicente Reservoir, although considered waters of the U.S., is not 

regulated under Section 404 of the Clean Water Act. Potential submerged aquatic vegetation (or vegetated shallows) in 
Turner Reservoir was not surveyed or quantified and, therefore, temporary loss of this vegetation community cannot be 
estimated. 
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2.5 No Action Alternative 
 
Under this alternative, the Proposed Action and Alternatives 2 and 3 would not be implemented.  
San Vicente Dam would be raised 54 feet as approved and permitted under the ESP, and San 
Vicente Reservoir would be expanded to accommodate 52,100 AF of useable emergency storage 
capacity. 
 
2.5.1  Project Description 
 
2.5.1.1  The No Action Alternative 
 
As stated in Section 1.1 (Introduction) of this EIR/EIS, the Water Authority approved the ESP in 
August 1996 to provide local water storage to meet emergency needs within their service area.  
The ESP includes the expansion of San Vicente Reservoir by raising the existing San Vicente 
Dam by 54 feet, and the construction of associated pipelines, pump stations, and ancillary 
structures.  Some of these improvements are currently under construction, including the San 
Vicente Pipeline, San Vicente Pump Station/Surge Control Facility, and other appurtenances.  
 
The ESP was evaluated in an EIR/EIS for which the Water Authority was Lead Agency under 
CEQA and the Corps was Lead Agency under NEPA.  The Water Authority’s Board certified the 
Final EIR/EIS on August 15, 1996.  The Corps issued a ROD for the EIR/EIS on August 4, 1997, 
and an Individual Permit under Section 404 of the Clean Water Act (Permit No. 95-2009200-
DZ) on August 18, 1997. 
 
ESP is functionally different from CSP, and even if it is built, without the carryover storage 
capacity provided by the Proposed Action or Alternatives 2 and 3, the regional water storage 
reliability would be significantly reduced.  The lack of locally stored water for use during 
extended peak demands or prolonged droughts could cause real economic harm to the region.  
Additional quantities of water would need to be purchased from MWD or the IID at higher rates, 
driving up electrical demand for pumping facilities and water delivery costs.  This assumes there 
would be surplus water available for delivery during a prolonged drought, and excess capacity in 
the Water Authority’s Aqueducts to convey the additional deliveries of water.   
 
If MWD member agencies were to also require additional water deliveries due to a prolonged 
drought, and Section 135 of the Metropolitan Act were invoked, the Water Authority could 
experience severe cutbacks in supplies, especially in the next few years before the deliveries 
from IID are maximized.  The ensuing water shortage could have devastating economic effects: 
agriculture would suffer direct impacts, tourism (a major factor in the San Diego region) would 
be negatively impacted; new construction would be expected to decrease as new projects would 
be postponed; landscaping businesses would falter; significant layoffs would occur and new job 
opportunities would be lost.   
 
Specifically, under Section 135 of the Metropolitan Act, each MWD member agency holds 
preferential rights to a percentage of MWD’s available water supplies based on a legislatively 
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established formula. That percentage is equal to the ratio of each member agency’s total 
accumulated payments to MWD’s capital costs and operating expenses compared to the total of 
all member agencies’ payments toward those costs, specifically excepting payments for water 
purchases. As a result, a member agency’s preferential right roughly equals its pro rata share of 
all tax assessments and other payments. 
 
In the event of a water supply shortage or drought, any MWD member agency can request that 
its preferential rights be invoked. However, since the statute was established in the Metropolitan 
Act in 1931, MWD’s Board of Directors has never exercised it, even in response to statewide 
drought conditions in 1976-77 and 1987-92, choosing instead (under other authority) to allocate 
water according to need. 
 
2.5.1.2 No Federal Action Alternative 
 
Both CEQA and NEPA require consideration of a No Action Alternative.  This is described in 
Section 2.5 above.  Although the CEQA and NEPA actions are related, there is a need to 
consider an alternative where no federal permit would be required.  In defining the “Basic 
Project Purpose” for an application in which a Clean Water Act permit is being considered, it is 
necessary to determine whether or not the Proposed Action is “water dependent.”  According to 
the Section 404(b)(1) Guidelines, a project is considered water dependent if it requires access to 
or siting within, or is proximal to, waters of the U.S. as defined in the guidelines.  The CSP is not 
water dependent in that it may not involve the discharge of fill material into jurisdictional 
wetlands and waters of the U.S.  If an activity is not water dependent, the 404(b)(1) Guidelines 
create a legal presumption that practicable alternatives to an activity are available that do not 
involve a special aquatic site.  For projects that are not water dependent, the 404(b)(1) 
Guidelines establish a “rebuttable presumption.”  In making its permit decision, the Applicant 
must demonstrate that there are no available, practicable alternatives that do not involve special 
aquatic sites.  The Applicant must rebut the presumption in the guidelines that all practicable 
alternatives to the proposed activity that do not involve a discharge into a special aquatic site 
would have a less than adverse impact on the aquatic ecosystem. 
 
The ”Overall Project Purpose” under Section 404(b)(1) guidelines is to substantially increase the 
reliability and operational flexibility of the regional water storage capacity by providing the 
Water Authority with additional capacity of approximately 100,000 AF of carryover storage.  All 
of the alternatives previously considered for the Proposed Action include water dependent 
options, such as new or expanded surface reservoirs, reoperation of existing reservoirs, and local 
groundwater basin storage.  Carryover storage options that do not involve working within 
existing wetlands and waters of the U.S. may include the construction of enclosed water storage 
reservoirs or standpipes within upland areas.  However, these options are not considered to be 
practicable or feasible for the following reasons: 
 

1. A prohibitive number of large reservoirs would be necessary to accommodate 100,000 
AF (equivalent to 32.6 billion gallons) of water for carryover storage purposes. Under 
such an example, 3,260 storage tanks holding 10 million gallons each would be needed to 
contain this much water. 
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2. The amount of land area needed for construction of multiple upland area reservoirs may 
not be available. 

3. The large-scale construction of upland area reservoirs, as well as the temporary and 
permanent roadways necessary to provide construction and maintenance access to the 
reservoirs, would result in significant environmental impacts, including impacts to 
sensitive biological resources and listed species. 

4. The reservoirs must be geographically situated to provide optimal inflow, storage and 
delivery of water for local use as dictated by peak demands and drought conditions.  
Topographic, elevation, and hydraulic constraints are expected to be insurmountable for 
the large number of upland area reservoirs that would be needed for carryover storage 
purposes. 

5. A myriad number of conveyance facilities (pipelines, pump stations, pressure reducing 
stations, etc.) would be required to connect the upland area storage reservoirs to the 
Water Authority’s distribution system.  Due to the extent of such a conveyance network, 
significant environmental impacts are anticipated to occur in upland areas and in areas 
containing wetlands and waters of the U.S. 

6. Capital construction, land acquisition and energy (pump station operations) costs for this 
alternative would be significant. 

 
Given the reasons outlined above, this alternative was considered impractical, and has been 
eliminated from further analysis in this EIR/EIS. 

2.6 Other Alternatives Considered But Rejected 
 
As described in Section 2.1 above, an intensive alternatives screening process was undertaken 
for the project to identify those alternatives that warrant closer examination in this EIR/EIS in 
comparison to the Proposed Action.  Tables 2.1-1 through 2.1-4 present the various screening 
phases and alternatives that were considered at each phase.  In addition to the No Permit 
Alternative described in Section 2.6 above, alternatives that did not reach and ultimately pass the 
fine screening phase for detailed evaluation in this EIR/EIS were considered but rejected on the 
basis of defined screening criteria.   
 
For a complete list of alternatives that were screened out through this process, refer to columns 1 
through 8 on Table 2.1-1, and Tables 2.1-2 and 2.1-4.  The specific screening criteria for each 
phase are described in detail in the Screening Report, which is available to the public for review 
at the Water Authority office described in Section 1.5.3 (Introduction) of this EIR/EIS.  These 
criteria are summarized in the following sections. 
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2.6.1 Initial Screening 
 
As explained in Section 2.1.4 above, the purpose of initial screening was to identify storage 
options, or building blocks, that could be used to meet all or a portion of the 100,000 AF 
carryover storage need.  These building blocks consisted of new/expanded surface reservoirs, 
reoperation of existing local reservoir storage, and local groundwater basins.  Criteria used to 
narrow the field of storage options are summarized below. 
 
As identified in Section 2.1.5.1 above, the following four criteria were used in the Phase 1 initial 
screening process to identify new surface reservoir sites that would “yield a reservoir of 
sufficient size, elevation, and location to serve as a regional facility”: 
 

1. Storage Volume greater than 25,000 AF 
2. Minimum high water elevation of 1,000 feet AMSL 
3. Maximum high water elevation of 2,000 feet AMSL 
4. Within boundaries of Water Authority member agencies 

 
Phase 2 initial screening considered environmental, operations, and engineering issues associated 
with each reservoir site.  A numerical score was calculated for each site based on analyses of the 
following criteria: 
 

Environmental Criteria 
• Population 
• Transportation 
• Public Services 
• Cultural Resources 
• Plant Life 
• Animal Life 
• Land Use 
• Wetlands 
• Geologic Hazards 
 
Operations Criteria 
• Efficiency 
• Elevation 
• Location 
• Emergency Operations 
 
Engineering Criteria 
• Dam Volume 
• Associated Facilities 
• Gross Area 
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A detailed Phase 3 initial screening process was performed to further narrow the field of surface 
storage sites.  The evaluation criteria used for Phase 3 screening are listed below. 
 

Environmental Criteria 
• Human Development 
• Transportation 
• Public Services 
• Safety 
• Cultural Resources 
• Biological Resources 
 
Operations Criteria 
• Efficiency 
• Elevation 
• Location 
• Emergency Operation 

 
As identified in Section 2.1.5.2 above, initial screening of options for reoperation of existing 
local storage considered limitations on the availability and use of existing reservoir capacity in 
the county. These included institutional constraints, as well as storage capacity, hydrology, 
hydraulic delivery and filling capacity constraints, and system demands.  
 
As identified in Section 2.1.5.3 above, initial screening of local groundwater basins was based on 
key institutional, regulatory and technical factors listed below. 
 

Institutional Factors 
• Indian Reservation rights 
• Local agency and landowners rights 
• Interagency agreements for brine disposal 
 
Regulatory Factors 
• Protection of endangered species 
• Reclaimed water groundwater recharge regulations 
• Compliance with drinking water standards 
 
Technical Factors 
• Disposal of brine from treatment facilities 
• Seawater intrusion 
• Basin volume 

 
The storage options that survived the initial screening process were used to compile 28 CSP 
alternatives, including the Proposed Action. 
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2.6.2 Coarse Screening 
 
The goal of coarse screening was to eliminate from further consideration those alternatives 
compiled during the initial screening phase that were found not to be practicable due to logistics 
and existing technology criteria, as defined in Section 404 of the EPA guidelines (refer to 
Section 2.1.6 above).   
 
2.6.2.1 Logistics 
 
The logistics criterion considered whether a carryover storage alternative could reasonably be 
implemented in the required timeframe considering legal and institutional issues.  Examples of 
legal issues are the need to comply with regulatory requirements, such as applicable federal and 
state laws, including the sections of the state’s Water Code relating to appropriative water rights.  
Examples of institutional issues are the need to develop joint-use agreements with current 
owners of storage sites and facilities, and the need to acquire property to implement the project. 
 
The Water Authority has an immediate need for the 100,000 AF of carryover storage capacity.  
Sections 1.3 and 1.4 (Project Need and Purpose, respectively) of this EIR/EIS established 2011 
as the desired completion date for the Proposed Action, as this is the soonest the CSP dam raise 
could be completed under any alternative scenario.  Therefore, logistical constraints that could 
expose the project to substantial risk of not being implemented in a reasonable amount of time 
were eliminated from further consideration. 
 
2.6.2.2 Existing Technology 
 
The existing technology criterion considered whether an engineering or technological issue could 
pose a substantial risk to implementation of an alternative, including implementation in a 
reasonable amount of time.  One example of an engineering issue was whether the size of a 
groundwater basin was sufficient to warrant further consideration as part of a regional carryover 
storage project.  Groundwater basins with less than 5,000 AF of developable storage capacity 
were dropped from further consideration. 
 
In addition, alternatives that rely on questionable or untested technology were eliminated from 
further consideration.  Alternatives were also eliminated from further consideration if the time 
required investigating and resolving geotechnical or geologic unknowns would be expected to 
prevent an alternative from being implemented in a reasonable amount of time. 
 
2.6.3 Fine Screening 
 
The goal of fine screening was to objectively rank the alternatives that passed the coarse 
screening process, forming the basis for deciding on which alternatives to carry forward for 
detailed analysis in this EIR/EIS.   The screening was developed based on a consensus approach 
that established the following overall goals:  (1) Minimize Environmental Impacts; (2) Minimize 
Social Impacts; (3) Maximize Implementability; and (4) Minimize Cost.  The lower ranked 
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alternatives were therefore considered, but rejected from further analysis in this EIR/EIS. The 
criteria used to perform fine screening are listed below, and described in detail in the Screening 
Report. 
 
2.6.3.1 Minimize Environmental Impacts 
 
The goal to minimize environmental impacts considers potential impacts to biological and 
cultural resources.  Criteria established under this goal included the following: 
 

• Criterion 1:  Wetlands 
• Criterion 2:  Other Sensitive Habitats 
• Criterion 3:  Threatened and Endangered Species 
• Criterion 4:  Cultural Resources 
• Criterion 5:  Native American Values 

 
2.6.3.2 Minimize Social Impacts 
 
The goal to minimize social impacts considers potential impacts to various land uses, and to the 
residential and business community of San Diego County.  These considerations involve both 
permanent and short-term, construction-related impacts.  Criteria established under this goal 
included the following: 
 

• Criterion 6:  Residential Displacement 
• Criterion 7:  Business Displacement 
• Criterion 8:  Traffic Impacts 
• Criterion 9:  Recreation 

 
2.6.3.3 Maximize Implementability 
 
The goal to maximize implementability considers the desire to meet carryover storage needs as 
soon as practical.  The desire to minimize cost is excluded from the implementability goal and is 
treated as a separate goal.  Thus, the criteria for the implementability goal reflect only those 
issues that cannot be fully addressed in the costs to build the project.  Alternatives with a higher 
degree of implementability are preferable to alternatives with a lower degree of 
implementability.  Criteria established under this goal included the following: 
 

• Criterion 10:  Construction Completion Date 
• Criterion 11:  Delay Potential 

 
2.6.3.4 Minimize Cost 
 
This goal involves minimizing overall project cost recognizing that cost is an important element 
in the decision-making process both from the standpoint of the Water Authority and its member 
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agencies, as well as the rate-payers of the County who would pay for the project through higher 
user fees.  Criteria established under this goal included the following: 
 

• Criterion 12:  Total Capital Cost 
• Criterion 13:  Annual Operating Cost 
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FLOW DIAGRAM OF SCREENING METHODOLOGY FIGURE 2.1-1

SOURCE: GEI Consultants, Inc., 2007a
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FLOW CHART OF FINE SCREENING PROCESS FIGURE 2.1-2

SOURCE: GEI Consultants, Inc., 2007a
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HIERARCHY OF GOALS, OBJECTIVES, AND CRITERIA FOR FINE SCREENING FIGURE 2.1-3

SOURCE: GEI Consultants, Inc., 2007a

Note: Refer to “Screening of Alternatives” (GEI, 2007a) for a discussion of Weighting and Sensitivity.
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REGIONAL LOCATION MAP

SOURCE: San Diego County Water Authority, 2007SOURCE: San Diego County Water Authority, 2007
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VICINITY MAP OF THE SAN VICENTE RESERVOIR

SOURCE: USGS San Vicente Reservoir 7.5 Minute Quadrangle

FIGURE 2.2-2
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Not to Scale

FIGURE 2.2-3

Photo taken in 2006Photo taken in 2006

AERIAL PHOTO OF THE SAN VICENTE RESERVOIR

SOURCE: PBS&J, 2006SOURCE: PBS&J, 2006
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PROPOSED FEATURES FOR THE PROPOSED ACTION FIGURE 2.2-4

Not to Scale
SOURCE: GEI, 2007c
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SOURCE: PBS&J, 2007

CROSS SECTION OF SAN VICENTE DAM RAISE

UNDER ESP AND THE PROPOSED ACTION FIGURE 2.2-5

Note: Of this amount, 52,100 AF is useable volume for ESP.

CSP Raise
(Proposed Action)

ESP Raise

90,063 AF

56,931 AF*

100,000 AF

Max.
Normal

Pool
Storage
Capacity

Dam
Crest

Spillway
Crest

766
764

697

650

699

650

Existing

220 ft

54 ft

63 ft

659659

713713

776776

Elevations AMSL
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Not to Scale

PLAN VIEW OF RAISED DAM FOR THE PROPOSED ACTION FIGURE 2.2-6

SOURCE: GEI, 2007cSOURCE: GEI, 2007c
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CROSS-SECTION OF RAISED DAM

FOR THE PROPOSED ACTION FIGURE 2.2-7

SOURCE: GEI, 2007c

Note: Conceptual design, details subject to change.
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INUNDATION MAP FOR THE PROPOSED ACTION FIGURE 2.2-8

SOURCE: GEI, 2007cSOURCE: GEI, 2007c Not to Scale
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SOURCE: GEI, 2007c

SAN VICENTE RESERVOIR
(AT NEW SPILLWAY 766 FT)
SAN VICENTE RESERVOIR
(AT NEW SPILLWAY 766 FT)

APPROXIMATE LOCATION OF
ALTERNATE ON-SITE QUARRY
OPTIONS

Not to Scale

ON-SITE QUARRY OPTIONS FOR THE PROPOSED ACTION FIGURE 2.2-9
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FIGURE 2.2-10PLAN VIEW AND CROSS-SECTIONS OF SADDLE DAMS FOR THE PROPOSED ACTION

Not to Scale

Not to Scale

Not to Scale

SOURCE: GEI, 2007c

Note: Conceptual design, details subject to change.
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FIGURE 2.2-11BYPASS PIPELINE FOR THE PROPOSED ACTION

SOURCE: GEI, 2007c

Not to Scale
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RECREATION MASTER PLAN UPDATE FOR THE PROPOSED ACTION FIGURE 2.2-12

Not to Scale

SOURCE: Estrada Land Planning, 2006
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FIGURE 2.2-13

SOURCE: TAIC, 2007SOURCE: TAIC, 2007

DIRECT IMPACTS TO CORPS JURISDICTIONAL

WETLANDS AND WATERS OF THE U.S.

Legend

Temporary Impact Overlay (vegetation without overlay is permanently impacted)

Corps Jurisdictional Wetlands and Waters of the U.S.

Marina Quarry Option Footprint

Streams

Not to ScaleNot to Scale
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VICINITY MAP OF THE MOOSA 100K ALTERNATIVE

SOURCE: GEI Consultants, 2007

FIGURE 2.3-1

No Scale
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FIGURE 2.3-2
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AERIAL PHOTO OF THE MOOSA 100K ALTERNATIVE

SOURCE: PBS&J, 2006SOURCE: PBS&J, 2006
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CONCEPTUAL FEATURES FOR THE MOOSA 100K ALTERNATIVE FIGURE 2.3-3

Not to ScaleSOURCE: GEI Consultants, Inc., 2007d
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PLAN VIEW OF CONCEPTUAL MAIN DAM FOR THE MOOSA 100K ALTERNATIVE FIGURE 2.3-4

Not to ScaleNot to Scale
SOURCE: GEI, 2007dSOURCE: GEI, 2007d
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CROSS-SECTION OF MAIN DAM CONCEPT FOR THE MOOSA 100K ALTERNATIVE FIGURE 2.3-5

SOURCE: GEI, 2007d

(NOT TO SCALE)
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CROSS-SECTION OF CONCEPTUAL SADDLE DAM FOR THE MOOSA 100K ALTERNATIVE FIGURE 2.3-6

SOURCE: GEI, 2007d
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VICINITY MAP OF THE SV 50K ALTERNATIVE FIGURE 2.4-1

No Scale
SOURCE: GEI Consultants, 2007
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VICINITY MAP OF THE MOOSA 50K ALTERNATIVE FIGURE 2.4-2

No Scale
SOURCE: GEI Consultants, 2007
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PLAN VIEW OF CONCEPTUAL RAISED DAM FOR THE SV 50K ALTERNATIVE FIGURE 2.4-3

SOURCE: GEI, 2007eSOURCE: GEI, 2007e
Not to ScaleNot to Scale
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CROSS-SECTION OF CONCEPTUAL RAISED DAM

FOR THE SV 50K ALTERNATIVE FIGURE 2.4-4

SOURCE: GEI, 2007e Not to Scale



Alternatives Analyzed 

August 2007 Carryover Storage and San Vicente Dam Raise EIR/EIS Page 2-110 



INUNDATION LIMITS FOR THE SV 50K ALTERNATIVE FIGURE 2.4-5

SOURCE: GEI, 2007eSOURCE: GEI, 2007e
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PLAN VIEW OF CONCEPTUAL DAM FOR THE MOOSA 50K ALTERNATIVE FIGURE 2.4-6

SOURCE: GEI, 2007eSOURCE: GEI, 2007e Not to ScaleNot to Scale
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CROSS-SECTION OF CONCEPTUAL RAISED DAM FOR THE MOOSA 50K ALTERNATIVE FIGURE 2.4-7

SOURCE: GEI, 2007e

(NOT TO SCALE)
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