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A. Introduction 
 

1. About San Diego and Local Partnering Agencies 
The city of San Diego’s Public Utilities Department (SDPUD) will be the project sponsor, with the San 
Diego County Water Authority (Water Authority) and County of San Diego (County) as local partnering 
agencies on the proposed San Diego Basin Infrastructure Study. For close to 10 years, the three agencies 
have partnered together to implement San Diego’s Integrated Water Resources Management (IRWM) 
Program.  
 
Through a memorandum of understanding, the city of San Diego (City), County, and Water Authority 
formed a Regional Water Management Group (RWMG) in 2004, to implement an IRWM program within 
the San Diego region. The RWMG was formed in accordance with provisions of the California Water 
Code (Sec 10539) to manage development of the region’s IRWM Plan. The combined jurisdictions of the 
three entities comprise the entire San Diego region, and the water supply service areas of the Water 
Authority and City cover all urbanized portions of the region. The three RWMG agencies also have key 
involvement in all facets of water management, including water supply, wastewater treatment, watershed 
management, stormwater management and land use.  The purpose of the San Diego IRWM vision is to 
achieve an integrated, balanced and consensus-based approach to ensuring the long-term sustainability of 
the region’s water supply, water quality, and natural resources.  A brief description of the RWMG 
agencies is included below. 

City of San Diego (Project sponsor)  
The city of San Diego is the 8th largest city in the United States and the second largest city in California.  
With limited local water supplies, the San Diego must currently import up to 90% of its water supplies 
from the Colorado River and northern California via the Water Authority.  Currently, San Diego’s largest 
local supplies is surface water, collected in its nine drinking water reservoirs, five of which are located 
outside of the City’s boundaries in the foothills. 
 
San Diego’s Public Utilities Department (SDPUD) manages one of the largest water storage, treatment, 
and delivery systems in the United States.  The water system extends over 404 square miles with water 
deliveries on the order of 200 million gallons per day (mgd). SDPUD also has a separate recycled water 
distribution system that currently extends over 80 miles, and serves an annual average of approximately 7 
mgd of water demands within the city and 4 mgd to three wholesale customers. In addition to securing 
water supplies for more than 1.3 million residents, SDPUD also manages a regional wastewater system 
that serves 2.2 million residents in San Diego County.  The water resources feeding these systems are the 
City’s lifeblood—water is truly essential for public health, economic vitality and quality of life of San 
Diego’s residents.  
 
The challenge for SDPUD is to excel in its mission in the long-term, given the uncertainty of future 
economic conditions, climate change, regulatory and legal requirements, and reliability and cost of 
current water supply sources. 
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San Diego County Water Authority 
The Water Authority is the regional water wholesale agency within the County.  The Water Authority’s 
mission is to provide a safe and reliable supply of water to its 24 member agencies.  The Water 
Authority’s member agencies serve a combined population of approximately three million (approximately 
97 percent of the County’s population) and support an annual economy of $188 billion. Water Authority 
member agencies include six cities, five water districts, eight municipal water districts, three irrigation 
districts, a public utility district, and the U.S. Marine Corps Base Camp Pendleton.  The city of San Diego 
is the largest Water Authority member agency in terms of water deliveries, land area, and population.  
 
The Water Authority is a member agency of the Metropolitan Water District of Southern California 
(Metropolitan) and is the largest Metropolitan customer.  The Water Authority also purchases conserved 
agricultural supplies through a water transfer agreement with the Imperial Irrigation District.  
Additionally, the Water Authority has been assigned rights to water conserved as part of lining the All-
American Canal and Coachella Canal in Imperial County.  The Water Authority conveys the water 
supplies to its member agencies via five parallel pipelines that comprise the First Aqueduct and Second 
Aqueduct.  The Water Authority delivers the supplies to its member agencies through 88 service 
connections.  Finally, the Water Authority’s Board of Directors recently approved the construction of a 
new seawater desalination facility that is expected to be online in 2016 and will be added to the region’s 
imported water supplies. 

County of San Diego 
The County maintains a number of water and watershed-related program responsibilities within 
unincorporated portions of the Region.  These responsibilities, in part include: water supply (outside 
Water Authority service area), wastewater treatment, land use and planning, flood management and 
control, municipal stormwater management, and watershed planning.  The County uses an inter-
departmental approach for addressing county-wide issues such as habitat protection, watershed protection, 
and water quality improvement. The Department of Planning and Land Use is responsible for developing 
the County’s General Plan and has led the effort in developing the watershed management plans 
throughout the region. The County Department of Public Works provides wastewater and drinking water 
services to unincorporated communities outside the imported water distribution service area. 

2.  Study Area 
The Study area will encompass the San Diego IRWM region.  The region consists of eleven parallel and 
similar hydrologic units within San Diego County that discharge to coastal waters (Figure 1). The 
regional boundary takes into account political jurisdictions, physical and hydrologic characteristics, the 
imported water supply area, and wastewater service considerations. The San Diego IRWM region was 
determined by the California Department of Water Resources to be an acceptable IRWM region in 
accordance with California Water Code (Section 10541(f)). Due to the minimal availability of 
groundwater and high reliance on imported water in the region’s hydrologic units, and the fact that 
regional supply planning that has already been conducted by the Water Authority, SDPUD proposes that 
the water supply and demand analysis of the Study will encompass the eleven hydrologic units of the  
IRWM region instead of just the San Diego watershed.   
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Figure 1: Study Area – San Diego IRWM Region with focus on San Diego Basin 

 

The San Diego Watershed, as defined by the U.S. Environmental Protection Agency (Cataloguing Unit # 
18070304) is the largest basin within the San Diego IRWM region and is comprised of six sub-hydrologic 
units.  The watershed is similarly defined by California’s Department of Water Resources.  These 
hydrologic units can be seen in Figure 1, they are: San Dieguito (905), Peñasquitos (906), San Diego 
(907), Pueblo San Diego (908), Sweetwater (909), and Otay (910). The San Diego Watershed covers an 
area of 217.5 square miles and is home to 1,819,074 people.  The watershed’s eastern area is dominated 
by the Laguna Mountains and represents the primary catchment for the city of San Diego’s surface water 
supplies.  Due to the majority of the City’s reservoirs located within the San Diego basin, the 
infrastructure concepts are proposed to be evaluated by the Study will be encompassed within this basin 
in the U.S. Bureau of Reclamation’s (Reclamation) Basin Study Framework for the WaterSMART 
Program.  
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3. Background – San Diego Water Supply Development and Reclamation’s Role 
For the last 60 plus years, the San Diego region has relied on imported water as the primary source of 
supply for the region. Unlike other large metropolitan areas within southern California, such as those 
located within the Los Angeles Basin or Santa Ana Basin, San Diego County does not contain large 
productive groundwater basins.  This is due to a number of factors including: the limited geographic 
extent of the more productive sand and gravel (alluvial) aquifers; relatively shallow nature of most of the 
alluvial aquifers that exist; lack of rainfall and groundwater recharge; and degraded water quality 
resulting from human activities. 
 
Prior to the introduction of imported water supplies to the region, 
surface water reservoirs, such as the city of San Diego’s El 
Capitan and San Vicente Reservoirs, served as the primary 
source of water supply for the region.  Local surface water 
supplies remain an integral part of the region’s supply portfolio 
and largest source of local supply. The city of San Diego now 
owns and operates nine surface water reservoirs, with Sutherland 
Dam being the last reservoir constructed, which was completed 
in 1954.  Table 1 lists the City’s reservoirs and capacities.  Seven 
of the reservoirs are located within the San Diego Basin. 
 
With a strong military presence before, during, and after World 
War II, San Diego’s growing population was in desperate need 
of water supply solutions.  The U.S. Bureau of Reclamation (Reclamation) was tasked with constructing 
the San Diego Project, two large diameter pipelines to bring in supplemental supplies from the Colorado 
River to the region by connecting to Metropolitan’s infrastructure system..  The first pipeline was 
completed in 1947 and the second in 1954 (First Aqueduct), which the Water Authority now owns and 
operates along with three additional large diameter pipelines (Second Aqueduct) that deliver imported 
supplies into the region. Imported supplies from the Colorado River and State Water Project remain the 
region’s predominant source of supply, comprising approximately70% to 90% of the supplies utilized 
within the region.  These imported supplies now consist of water purchases from Metropolitan and long-
term transfers of conserved water from the Imperial Irrigation District and canal lining projects that are 
wheeled through Metropolitan’s conveyance facilities.  
 
The reliability of imported water deliveries to the San Diego region is uncertain and supplies could be 
limited for a number of reasons, including periodic droughts in northern California and Colorado River 
Basin, regulatory restrictions related to endangered species in the Bay-Delta that limit State Water Project 
deliveries and catastrophic events, such as an earthquake.  While SDPUD, the Water Authority and its 
other member agencies have taken steps, through development of local supplies, to diversify the region’s 
supply portfolio, the region remains highly reliant on imported supplies.  In order to meet current and 
future water supply reliability goals, it is essential that the region optimize its existing reservoir system to 
improve the ability to store imported and local water supplies when available - making the region more 
resistant to drought and water delivery service interruptions.  In 2007, the California Department of Water 
Resources awarded $782,244 in funding through the Proposition 50 IRWM program for a San Diego 

Table 1: 
City of San Diego Owned Reservoirs 

Reservoir Current 
Capacity (AF) 

Barrett 34,806 
El Capitan 112,807 
Hodges 30,251 
Lower Otay 49,849 
Miramar 6,682 
Morena 50,694 
Murray 4,684 
San Vicente 89,312 
Sutherland 29,508 
Total Capacity 408,593 
Source: City of San Diego 2010 Urban 
Water Management Plan 
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region reservoir intertie project conceptual design.  The reservoirs identified for this proposed study are 
all located within the San Diego basin.  This project will provide initial design and a work plan for a 
conveyance system that will increase the capability to manage and store imported water in these existing 
reservoirs. Connecting the reservoirs would create an enhanced and integrated reservoir system to more 
efficiently use existing storage, increase water supply reliability, more efficiently supply water at the 
lowest possible cost, more effectively use imported water aqueducts, increase accessibility to 
approximately 100,000 AF of surface storage without creating new reservoirs or new storage capacity, 
and consider potential energy management opportunities.  

In 2004, San Diego’s City Council 
approved a study to evaluate options 
to increase the use of recycled water 
produced at SDPUD’s two water 
reclamation plants.  Water Reuse 
Study stakeholders identified indirect 
potable reuse with reservoir 
augmentation as the preferred 
strategy.  Council subsequently voted 
to proceed with the construction and 
operation of a one million gallon per 
day water purification demonstration 
project (WPDP), which was partially 
funded with grants from Reclamation 
and Proposition 50 IRWM Program.   
 
The WPDP evaluated the feasibility 
of conveying 15,000 acre-feet per 
year (AFY) of purified water (tertiary treated recycled water that is further treated with ultra-filtration, 
reverse osmosis and advanced disinfection treatment) to SDPUD’s San Vicente Reservoir where it would 
be blended with local runoff and imported water prior to being sent to drinking water treatment plants for 
additional treatment and distribution of potable water (Figure 2).  As part of the Emergency Storage 
Program, the Water Authority has constructed new conveyance facilities that allow San Vicente Reservoir 
to serve water treatment plants operated by water agencies throughout the region.   
 
SDPUD has concluded its demonstration project and will present its final study results to a San Diego 
City Council Committee on March 20, 2013.  A separate study, SDPUD’s 2012 Recycled Water Study, 
identifies two additional projects that, together with this first phase, could represent a total of up to 83 
million gallons per day (mgd) of purified water for the city of San Diego.   
 
SDPUD proposes that Reclamation’s Basin Study analyze the potential utilization of local reservoirs 
within the San Diego Basin for optimal storage of both imported and SDPUD’s purified water, as 
conceptualized in its 2012 Recycled Water Study, to further the development of indirect potable reuse.  

Figure 2 
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4. Study Purpose and Objectives 
The purpose of the Study is to determine the potential climate change impacts on water supplies and 
demands within the San Diego IRWM Program planning region and analyze infrastructure concepts 
within the San Diego Basin that can assist the region in adapting to the uncertainties associated with 
climate change.  These infrastructure concepts focus on optimizing the reservoir systems within the Basin 
and furthering the development of indirect potable reuse with reservoir augmentation. Stakeholder input 
from the San Diego IRWM RWMG and other stakeholders within the San Diego Basin will be critical to 
success of the study.  The two primary objectives of the Study are summarized below: 

1. Determine how climate change will impact the current and future water supply portfolio of the San 
Diego region. This will be accomplished through the following steps: 

a. Evaluate existing projections of climate change within the region conducted by the Water 
Authority and SDPUD. 

b. Determine the appropriate climate projection models to be used in the study. 
c. Model the impacts of projected climate change on both local groundwater and surface water 

supplies within the region’s watersheds. 
d. Determine the impact climate change will have on the region’s availability of imported water 

supplies (State Water Project and Colorado River) from Metropolitan. 
e. Model the impacts of projected climate change on water demand. 
f. Characterize the impacts of projected climate change on other operating constraints that may 

be influenced by climate, such as sea level rise. 
g. Present study concepts to the Regional Advisory Committee of San Diego’s IRWM Program 

to engage stakeholders with the Study’s approach and findings. 
h. Prepare a final supply and demand balance, identifying potential future supply gaps. The 

analysis can be either quantitative or qualitative in measure. 

 
2. Develop infrastructure options within the San Diego Basin that can serve as adaptation strategies to 

manage climate change impacts, focusing on optimizing the reservoir systems and furthering 
development of indirect potable reuse. This will be accomplished through the following steps: 

a. Evaluate existing reservoir systems and operations within the Basin and relationship with the 
imported water aqueduct system. 

b. Develop infrastructure concepts that would provide for an integrated conveyance system that 
would improve the reservoirs’ ability to store imported and local water supplies when 
available - making the region more resistant to drought and water delivery service 
interruptions.  

c. Develop infrastructure concepts for the delivery of advanced purified recycled water to the 
reservoir systems, evaluating both existing reservoir conveyance systems and construction of 
new conveyance facilities. 

d. Evaluate and refine the concepts for technical analysis. 
e. Conduct a trade-off analysis of the options identified - examining all proposed alternatives in 

terms of such factors as their relative costs, environmental impact, risk, stakeholder response, 
or other attributes comment to the alternatives. The analysis can be either quantitative or 
qualitative in measure. 
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4. Study Tasks, Budget, and Schedule  

Task Task Description SDPUD 
IRWMP 

Grant Reclamation 
Total 

Budget 
1.0 Project Management         
1.1 Study Team Coordination and Meetings $   40,000 $0 $     75,000 $    115,000 
1.2 Stakeholder Coordination and Meetings $   75,000 $0 $    40,000 $    115,000 
1.3 Study Administration $   45,000 $39,212 $     35,000 $     230,000 

 Subtotal $ 160,000 $39,212 $   175,000 $       349,212 
2.0 San Diego Region Water Supply & Demand Projections 
2.1 Literature review of existing and projected water demands $0 $5,632 $     35,000 $         40,632 
2.2 Literature review of existing and projected water supplies $0 $10,000 $     20,000 $         30,000 

2.3 Literature review on uncertainty scenarios and future supply 
gap analysis $0 $20,000 $     20,000 $         40,000 

2.4 Assess future supply gap analysis and provide 
recommendations on analysis $   20,000 $25,000 $     45,000 $         90,000 

 Subtotal $   20,000 $60,632 $   120,000 $       200,632 
3.0 Climate Change Impact Evaluation for San Diego Region’s Water Supplies 

3.1 Evaluate existing climate change modeling efforts and 
projections for San Diego Region $   15,000 $0 $     35,000 $         50,000 

3.2 Determine appropriate climate models and scenarios for 
San Diego Region  $   15,000 $0 $     15,000 $         30,000 

3.4 
Determine how climate change impacts San Diego region’s 
local supply availability (surface water, groundwater, 
recycled water and seawater desalination) 

$0 $30,000 $     65,000 $         95,000 

3.5 
Determine how climate change impacts San Diego region’s 
imported supply availability (Colorado River and State 
Water Project) 

$0 $30,000 $     65,000 $         95,000 

3.6 Update future supply gap analysis based on climate change 
evaluation $0 $0 $     30,000 $         30,000 

  Subtotal $   30,000 $60,000 $   210,000 $   300,000 
4.0 San Diego Basin Infrastructure Concepts (Adaptation Strategies) 

4.1 Literature review of existing drinking water reservoir 
systems within San Diego basin.  $   10,000 $35,000 $     20,000 $         65,000 

4.2 Literature review of existing imported aqueduct system.  $     5,000 $15,000 $     10,000 $         30,000 

4.3 Literature review of existing studies related to City of San 
Diego’s potable reuse proposals $   10,000 $20,000 $     15,000 $         45,000 

4.4 Develop concepts to optimize use of existing reservoirs 
through integrated conveyance systems $   10,000 $135,000 $   115,000 $       260,000 

4.5 
Develop concepts to delivery purified water to reservoirs 
within the basin as part of the City of San Diego’s proposed 
potable reuse project  

$   10,000 $135,000 $   115,000 $       260,000 

4.6 Evaluate,  refine and potentially integrate concepts  in 4.4 
and 4.5 for technical analysis $   10,000 $ 55,000 $     55,000 $       120,000 

4.7 Conduct appraisal-level facility concept planning $     5,000 $ 40,000 $     40,000 $         85,000 
  Subtotal $   60,000 $ 35,000 $   370,000 $   865,000 
5.0 Trade-off Analysis and Recommendations         
5.1 Conduct Trade-Off Analysis $0 $ 65,000 $     45,000 $       110,000 
5.2 Develop Recommendations $   10,000 $ 30,000 $     25,000 $         65,000 
5.3 Prepare Draft Report $0 $ 30,000 $     20,000 $         50,000 
5.4 Stakeholder and Peer Document Review $   10,000 $ 10,000 $     10,000 $         30,000 
5.5 Prepare and Publish Final Draft Report $   10,000 $ 10,000 $     10,000 $         30,000 
  Subtotal $   30,000 $145,000 $   110,000 $       285,000 
6.0 Final Report         
6.1 Draft Final Report $0 $ 10,000 $     10,000 $         20,000 
6.2 Review Process $0 $ 10,000 $     10,000 $         20,000 
6.3 Finalize, Publish, and Distribute Report $0 $ 22,400 $     10,000 $         32,400 
  Subtotal $0 $ 42,400 $     30,000 $         72,400 
STUDY TOTAL $ 300,000 $782,244 $1,000,000 $2,082,244 
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5. Proposed Project Schedule 

Task  FY 2013 FY 2014 FY 2014/ 2015 FY 2015 
Month: Jul Sept 

 

Oct Jan Apr Jul 
 

Sept Oct Jan 
 

Apr Jul 
 

Task 1 - Project 
Management 

    

Task 2 -  Basin Water 
Supply and Demand 
Projections 

    

Task 3 - Climate 
Change Evaluation 

    

Task 4 - Develop  
Adaptation Strategies 

    

Task 5 - Conduct 
Trade-off Analysis  

    

Task 6 - Prepare 
Final Report  

    

     
 
 

B.  Study Proposal Criteria 

1. The extent and consequences of existing or anticipated water supply imbalances 
Magnitude and frequency of know or anticipated water shortages 

The Water Authority, as the regional water supply planning agency for the San Diego region, 
incorporated a traditional scenario planning process into its 2010 Urban Water Management Plan 
(UWMP) to identify any potential supply gaps and assess potential risks associated with implementation 
of the region’s projected water resource mix. The scenarios were based on critical uncertainties, such as 
drought or current regulatory restrictions, which could limit supply availability.  The resource mix is then 
“stressed” based on the scenarios and the potential supply gap identified.  The potential supply gap from 
the scenario planning analysis was in the range of 55,000AF to 118,000AF in 2030 depending upon the 
uncertainty scenario.   

The potential gap does not take into account climate change effects.  A qualitative description of climate 
change impacts on the supply mix was included in the 2010 UWMP.  The Basin Study is critical to being 
able to provide a quantitative analysis of the supply uncertainties associated with the impacts of climate 
change on the San Diego region’s local and imported water supplies.  Reclamation has already completed 
the Colorado River Basin Water Supply and Demand Study that can be used to help quantify the supply 
impacts from climate change to the region’s Colorado River supplies.   

Known and anticipated demands for all types of water uses 
The existing and projected water demands for the San Diego region for the municipal and industrial 
(M&I) and agricultural sectors are shown in Table 2 below: 
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Table 2: San Diego Region Existing and Projected Water Demands  
Sector 2012 2015 2020 2025 2030 2035 
M&I 401,285       598,664   672,506         741,849         803,620         857,035  
Agricultural 38,266          55,358           49,534             8,386           47,279           46,178  
Total 439,551        647,285         675,089         717,995         753,619         785,685  
 
These demands reflect retail member agency compliance with state law, mandating 20% reduction in 
water use by 2020, which in 2035 equates to achieving 117,000 AF of additional water savings. With the 
Water Authority’s service area capturing over 97% of the region’s population, the demands shown in 
Table 2 are representative of the region.  With Reclamation’s Basin Study, water supply evaluations can 
be done for those areas outside the Water Authority’s service area, particularly the Native American 
Tribal water needs.  There are 17 federally recognized tribes in San Diego County. 

Nature of the imbalances – water quantity, water quality or both 
The nature of the imbalances identified in the Water Authority’s 2020 UWMP scenario planning process 
are primarily associated with water quantity, based on the uncertainties associated with Metropolitan’s 
supplies from the State Water Project (SWP) and Colorado River Aqueduct (CRA).  There are delivery 
restrictions in place on the SWP system due to endangered species in the Delta and the Colorado River 
basin has been experiencing dry conditions, where unregulated inflow to Lake Powell was only 45% of 
average in water year 2012 and in water year 2013 is expected to be 49% of average. What makes the 
nature of the imbalance so critical for the San Diego region is the current high reliance (70-90%) on 
imported supplies to meet demands.   

Severity of potential consequences for not addressing imbalances in supply and demand 
A reliable, high quality water supply is critical to the $188 billion economy and quality of life in San 
Diego County. Close to an additional million people are also expected within the region between now and 
2035.  According to the San Diego Regional Chamber of Commerce recent trends indicate that San Diego 
County is recovering from the 2008 financial crisis and ensuring recession, but the improvements are 
gradual and full recovery is still several years away.  To ensure a strong economy, a reliable water supply 
is vital.  
 
In 1999, as part of the planning process for the Water Authority’s Emergency Storage Project, an 
evaluation was conducted to determine the effect on the local economy from water supply outages.  The 
results from the study show that under a six-month event the estimated economic impact, in 1998 dollars, 
would be between $8 and $31 billion dollars depending upon the shortfall.  In addition, an estimated 
108,000 to 451,000 jobs would be lost.  As a reminder these figures are in 1998 dollars and would be 
much higher in today’s dollars.  The Water Authority has not conducted a study to specifically address the 
economic losses for the region due to prolonged shortages, but these numbers can provide a sense of the 
potential consequences of shortages within the region. 
 

  



San Diego Basin Infrastructure Study Proposal 
 

 

12 
 

2. The extent to which the Study Proponents are able to address the elements of a Basin 
Study within the timeframe required 

 
SDPUD will work diligently and closely with Reclamation and Water Authority staff, within the 
framework of San Diego Integrated Regional Water Management Program, to complete the elements of 
the Basin Study and ensure that the study is completed within two years of signing the authorizing 
agreements.   
 
SDPUD and the Water Authority have several data reports to share with Reclamation scientists and 
engineers to serve as a base for projecting future water supplies and demands within the region, including 
supply imbalance risks associated with climate change.  They include SDPUD’s 2004 Water Reuse 
Study, SDPUD’s and the Water Authority’s 2010 Urban Water Management Plans, SDPUD’s 2012 
Recycled Water Plan, SDPUD’s 2013 Long-Range Water Resources Plan, and the 2013 Water Quality 
Results from SDPUD’s Water Purification Demonstration Project, plus modeling results that can be used 
in Reclamation's technical analysis and assessment of the San Diego region's existing data reports and 
water sector models.  

Future water supply planning for the San Diego region is addressed in SDPUD’s and the Water 
Authority's 2010 Urban Water Management Plans. Additionally, the Water Authority’s Master Facilities 
Plan Update is scheduled to be released at the end of 2013, and will be shared with Reclamation for 
technical review as it is available. That study looks at a regional optimization of area reservoirs, and uses 
the GoldSim model as a decision support tool that utilizes results from existing  hydraulic models of the 
region’s infrastructure to evaluate  alternative long-range planning options. A corporate philosophy 
carried through the model's development was the need to distill a complex system into the core elements 
and allow for exploration of high-level Capital Investment Program (CIP) planning. 

GoldSim is a general simulation software that provides solutions for dynamically modeling complex 
systems in business, engineering, and science. It supports decision and risk analysis by simulating future 
performance while quantitatively representing the uncertainty and risks inherent in all complex systems. It 
is used widely in the water sector to help evaluate and compare alternative designs, plans, and policies to 
minimize risk and help agencies make better decisions under conditions of uncertainty. Given impacts 
from climate change and the challenge of our current financial times, both factors provide additional 
points of uncertainty that need to be addressed.  

Reclamation's expertise provides an opportunity for refining the San Diego region's water supply and 
demand projections.  Reclamation’s analysis will identify a base period (1950-1999) and two future 
periods of time, one centering on 2030 and the other on 2050.  The 2030 period will forecast the impacts 
of climate change on water supplies during the years 2015-2044.  The 2050 period will feature anticipated 
impacts during the years 2035-2064.  Reclamation's analysis will be used to help calibrate the Water 
Authority’s GoldSim model and update forecasts accordingly.  The data shared with the study partners 
will help to address San Diego region's projected water supply and demand imbalances and develop 
appropriate adaptation and mitigation strategies.  

Reclamation's climate change expertise will review and assess the previously noted studies and results 
and provide effective analysis associated with impacts to streamflow, precipitation, and temperature 
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change. Reclamation's use of the 112 downscaled Global Climate Model projections coupled with an 
assessment of the basin's historical observed data will be used in the assessment of the 2030 and 2050 
climate change scenarios described above. That information, critical to this proposed basin study, will 
provide reconnaissance-level analysis of how water operations in the region will be affected.   

A range of projected changes from less to more warming conditions, paired with drier to wetter 
conditions, and verify any central tendency in those projected changes.  This information will provide a 
sound and consistent foundation for the performance of trade-off analyses of the identified strategies, 
including an analysis of all proposed alternatives in terms of their relative cost, environmental impact, 
risk (probably of not accomplishing the desired/expected outcome), stakeholder response, or other 
attributes common to the alternatives. 

 

3. The extent to which Federal involvement is needed due to the nature and complexity of 
the issues involved, and the strength of any nexus between the Basin Study and a 
Reclamation project or activity 

 
The success of this proposed Basin Study hinges on the expertise of Reclamation’s Engineering and 
Climate Science team to address tasks outlined in this proposal.  As previously stated, the San Diego area 
receives up 90 percent of its water supply from imported sources via the State Water Project and the 
Colorado River Aqueduct through Reclamation’s San Diego Project, an authorized Reclamation Project.   

More than 3 million people rely on imported water supply sources which are delivered to the Water 
Authority via pipeline facilities from the first and second San Diego Aqueducts, which provide the region 
water for municipal, domestic and other beneficial uses in a 1,474 square-mile service area serving the 
following water agencies: Carlsbad, Fallbrook, Helix, Lakeside, Olivenhain, Otay, Padre Dam, Rainbow, 
Ramona, Rincon del Diablo, San Dieguito, Santa Fe, South Bay, Vallecitos, Valley Center, Vista, and 
Yuima water districts; Camp Pendleton Marine Corps Base; and the cities of Del Mar, Escondido, 
National City, Oceanside, Poway, and San Diego. 

Reclamation has a long history of contributions to San Diego’s water supply reliability.  In May 1943, 
Reclamation investigated feasibility of a conduit connecting the west end of the San Jacinto Tunnel on 
Metropolitan Water District's Colorado River Aqueduct to the San Diego area. A preliminary report was 
submitted in September 1944.  Then in 1945, an interdepartmental committee was appointed by the 
President of the United States to study the water supply of the City of San Diego, and recommended a 
plan for securing a supplemental supply. That report was published as Senate Document No. 249, 78th 
Congress, 2nd session; and recommended immediate construction by the Government of an aqueduct 
connecting with the Colorado River Aqueduct to San Diego. 

That investigation led to preparation of a Reclamation feasibility report on the San Diego Project, 
Metropolitan Connection Enlargement (Pipeline 2 of the First San Diego Aqueduct), occurred in 
September 1951, and construction of Pipeline 2 began March 1953.  In February1956, the Water 
Authority proceeded with construction of the Second San Diego Aqueduct.  
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In September 1956, Metropolitan initiated the preparation of plans and specifications for construction of 
the Second San Diego County Feeder Line. And in June 1966, the Authority contracted with Metropolitan 
to provide engineering services on the Perris-to-Costa Loma Aqueduct and Pipeline 4 of the Second 
Aqueduct. At the end of that year, the first reach of Metropolitan's section of the pipeline was under 
construction, and the Water Authority was making preliminary investigations of its section of Pipeline 4.  

Construction of the aqueduct was authorized by the President in November 1944 as a wartime expedient, 
and ratified by Congress on April 15, 1948. The 82nd Congress authorized construction of the second 
barrel of the San Diego Aqueduct by the Secretary of the Navy, under Public Law 171, October 1951.  In 
June 1966, voters throughout the Metropolitan Water District of Southern California service area and San 
Diego County approved a bond initiative to provide funds to construction of the Second San Diego 
Aqueduct that was accomplished by Metropolitan and the Authority. 

Metropolitan is a water contract holder with Reclamation and the Water Authority is a sub-water contract 
holder with Metropolitan.  SDPUD currently relies on imported water from the Water Authority to 
provide up to 90 percent of its current water demands.   

More recently, Reclamation provided grant funding in 2011 to help pay for the construction and operation 
of San Diego’s Water Purification Demonstration Project.  The results of the Demonstration Project have 
been compiled and will be presented to a City Council Committee for the first time on March 20, 2013.  
Public Utilities estimates that if all three phases of indirect potable reuse projects identified in its 
Recycled Water Study are pursued, that by 2035 these new projects could provide up to 90 million 
gallons per day of new drinking water supplies.   

To the extent that SDPUD is able to successfully develop its own local supply and develop infrastructure 
that will optimally manage existing supplies in conjunction with the Water Authority’s imported water 
system, the region benefits.  As Reclamation’s 2012 Colorado River Basin Water Supply and Demand 
Study identified, “Without additional future water management actions, a wide range of future 
imbalances is plausible, primarily due to the uncertainty in future water supply.” (Executive 
Summary, page ES-6). 
 
  



San Diego Basin Infrastructure Study Proposal 
 

 

15 
 

4. The existence and quality of data and models available and applicable to the study.   
 
In regard to quality regional water supply and facility data and models available to the Study, the Water 
Authority has or will have the following available: 

• 2010 Urban Water Management Plan (Water Authority, June 2011).  Document provides future and projected 
supply and demand evaluation for the San Diego region. 

• Development of Water Demand Models and Forecasts for the San Diego County Water Authority (Hazen and 
Sawyer, P.C, July 2011).  Report includes evaluation of climate change scenarios on forecasted water use. 

• Analysis of Changes in Water Use under Regional Climate Change Scenarios (Water Research Foundation, 
anticipated release in mid-2013) The Water Authority service area is included as a case study in the report. 

• 2012Water Facilities Optimization and Master Plan Update. (Water Authority, anticipated release November 
2013). Purpose of Plan is to optimize treatment, conveyance and storage facilities for the purpose of reliable 
water deliveries to its member agencies. The GoldSim, which is part of the Plan Update,  is available to the 
Study.  

• 2012 Master Plan Update Climate Action Plan. (Water Authority, anticipated release November 2013) For the 
Water Authority facilities and assets, the Action Plan will review existing greenhouse gas emissions inventory 
data, establish business-as-usual emissions forecast, identify emission-reductions targets, and identify and 
evaluate GHG reduction measures. 

The Water Authority has also partnered with the San Diego Foundation and Scripps Institution of 
Oceanography (SIO) to evaluate potential climate change impacts on local streamflow in San Diego 
County.  Funding for the project was provided by the San Diego Foundation - with SIO and Water 
Authority staff collaborating on model development.  The project modeling framework utilizes a suite of 
regional downscaled climate change scenarios and a coupled hydrologic-hydraulic model to develop a 
range of streamflow impacts.  Streamflow modeling results will be used to assess potential climate change 
effects on local reservoir yield.  To date, SIO staff has populated the coupled model, and is in the process 
of validating its performance using the downscaled climate change scenarios.  Preliminary model results 
are anticipated in 2013.   

This proposed Study builds off future supply planning undertaken in the Urban Water Management Plans 
of both SDPUD and the Water Authority.  Additionally, SDPUD has a companion study to its UWMP 
that should be included – the 2013 Long-Range Water Resources Plan.  Also, the Water Authority’s 
Master Facilities Plan Update is scheduled to be completed by the end of 2013 and will look closely at 
regional optimization of the region’s reservoirs and uses the GoldSim model to serve as a tool that bridges 
the gap between more detailed system hydraulic models and agency demand for interactive alternative 
long-range planning evaluations. The philosophy carried through the model development is to distill the 
complex system into the core elements to allow for exploration of high level Capital Investment Program 
(CIP) planning. 
 
Additionally, SDPUD offers nearly 100 years of hydrographic for its nine reservoirs, including rainfall, 
runoff, inflows and outflows, and evaporation.  This historical record of rainfall and runoff over the years 
may help to inform Reclamation’s Global Climate Model. 
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5. The level of support for the Basin Study and diversity of stakeholders that will be 
involved. 

 
Water Agencies.  The majority Public Utilities’ service territory is located within the San Diego 
watershed.  Additionally, seven of Public Utilities reservoirs are located in this watershed.  As such, it is 
appropriate for Public Utilities to have the lead with the Study.  Additionally, twelve other water agencies 
are also located in this watershed, including: 

• The cities of Del Mar, Escondido and Poway 
• Helix, Lakeside, Olivenhain, Otay, and Padre Dam Water Districts 
• Sweetwater Authority (City of National City and Southbay Irrigation District) 
• Ramona and Rincon del Diablo Municipal Water Districts, and 
• Santa Fe Irrigation District 

As the following map indicates, the thirteen water agencies are all connected to the Water Authority’s 
imported water system.  The integrated watershed planning and management approach of Reclamation’s 
Basin Studies would benefit the water agencies and other stakeholders in the watershed since they all 
have a vested interest in the viability and health of the watershed’s water supplies.  SDPUD’s Recycled 
Water Study lays out conceptual projects that could deliver purified water to San Vicente Reservoir.  If 
these projects are approved, the purified water will be introduced into a reservoir in which SDPUD and 
the Water Authority will share capacity.  As such, SDPUD considers the agencies within the San Diego 
basin to be key stakeholders. 

To the extent that Reclamation’s involvement in this study can help foster regional support for Public 
Utilities’ indirect potable reuse with reservoir augmentation projects, the better likelihood that all three 
phases of the project, as envisioned in SDPUD’s Recycled Water Study, will be successful.   
 
Ultimately, the potable reuse project has the potential to create approximately 90 million gallons per day 
of water to drinking water standards – this will directly reduce demands on the federally managed 
Colorado River.  This project would have the added benefit of diverting wastewater flows that would 
otherwise go to San Diego’s Point Loma Wastewater Treatment facility and thereby contribute greatly 
towards affecting a long-term solution for secondary treatment requirements at Point Loma.   
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Wastewater Agencies.  SDPUD treats wastewater from 15 other cities and sanitation districts, whose 
influent accounts for approximately 32 percent of the total wastewater flow generated.  Some of this 
wastewater is currently treated to a tertiary level for use as recycled water.  Stakeholders in San Diego’s 
Metro Wastewater system include the cities of Chula Vista, Coronado, Del Mar, El Cajon, Imperial 
Beach, La Mesa, National City, Poway, the Lemon Grove Sanitation District, Otay Water District, Padre 
Dam Municipal Water District, the County of San Diego (including Lakeside/Alpine Sanitation District, 
Spring Valley Sanitation District, Winter Gardens Sewer Maintenance District and East Otay Sewer 
Maintenance District).  Although not all of their service areas are within the San Diego watershed, these 
stakeholders have a large stake in the future of San Diego’s conceptual potable reuse projects. 

 
San Diego’s IRWM Program.   
The San Diego IRWM Program began in 2005 as an interdisciplinary effort by water retailers, wastewater 
agencies, stormwater and flood managers, watershed groups, the business community, tribes, agriculture, 
and non-profit stakeholders to improve water resources planning in the San Diego IRWM Region. The 
program has achieved remarkable success.  In 2007, San Diego published its first IRWM Plan and 
received $25 million from DWR to support 19 high-priority water management projects. In 2011, San 
Diego obtained another $8 million to support 11 more important projects and $1 million to fund a 
comprehensive update of the 2007 IRWM Plan.    
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Regional Water Management Group (RWMG) 
The San Diego County Water Authority, City of San Diego, and County of San Diego originally formed 
the RWMG to fund, guide, and manage development of the 2007 IRWM Plan. The RWMG is now 
responsible for the day-to-day administration and implementation of the San Diego IRWM Program. The 
RWMG meets bi-weekly to research, review, discuss, and formulate ideas and concepts for IRWM Plan 
implementation activities. Additionally, the RWMG provides presentations to various stakeholder groups 
including water supply agencies, environmental organizations, and other agencies regarding the IRWM 
Program.  The Regional Water Management Group will have the lead role guiding the stakeholder 
process and will involve Regional Advisory Committee members as is best suited for the needs of the 
Basin Study. 
 
Regional Advisory Committee (RAC) 
The RAC was formed in December 2006 to assist in completion of San Diego's first IRWM Plan and 
prioritization of projects both within the IRWM Plan and for future funding application(s) as they arise. 
The RAC composition provides diverse representation from various functional areas related to water 
management - 5 retail water agencies, 4 water quality representatives, 6 natural resources and watersheds 
organizations, 10 at-large members (including 1 tribal representative), 2 resources agencies, and 2 Tri-
County FACC representatives. The RWMG agencies are represented by only 3 voting seats.  
 
The RAC has played a critical role in shaping and developing such key elements of the IRWM Plan as 
goals and objectives, long-term targets, the proposed institutional structure, and project prioritization. The 
RAC currently meets on a bi-monthly basis to provide guidance on upcoming IRWM planning and 
funding application activities. The RAC may be convened more frequently, as needed, for planning and 
funding proposals.   Attachment 1 identifies the individuals who are currently serving on the RAC. 
 
From a total regional grant award of $25 million, the IRWM Program awarded a total of $782,244 in 
2007 from California State Proposition 50 IRWM Program funding to complete an analysis of San 
Diego’s reservoir intertie benefits.  This grant award indicates strong regional support for an in-depth 
analysis aimed at optimizing local reservoir systems (SDIRWM Program stakeholders picked the suite of 
projects that were submitted to DWR for grant consideration in 2007).   
 
If this Basin Study proposal is selected for Reclamation’s support, Public Utilities will submit an 
amendment request to the State of California’s Department of Water Resources to apply the grant funds 
for the Reservoir Intertie study to this Basin Study.  SDPUD will also contribute another $300,000 in FY 
2014 towards the project.  Time is of the essence to put these grant funds to work, which is another reason 
that Reclamation can be assured of a timely completion of the Study. 
 
As an IRWM Program grant award, the project will be included in San Diego’s IRWM Plan and will be 
subject to stakeholder review and consideration.   
 
Please find letters of support for SDPUD’s Basin Study proposal in Attachment 2. 
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Local Project Contact: 
   

Marsi Steirer, Deputy Director  
City of San Diego’s Public Utilities Department 

  600 B Street, San Diego, CA 92101 
  Phone:  619-533-6612           
         

Reclamation Regional Contact:  
         

William J. Steele, Area Manager 
   Bureau of Reclamation, Southern California Area Office 
   27708 Jefferson Avenue, Suite 202, Temecula, CA 92590 
   Phone: 951-695-5310 
 

Other maps/resources (if needed): 
 

• wwwn.cdc.gov/CommunityHealth/Demographics.aspx?GeogCD=06073&PeerStrat=1&st
ate=California&county=San%20Diego 

• www.sdirwmp.org 
• www.sdcwa.org 
• www.purewatersd.org 

List of Acronyms and Abbreviations: 
 
AF - Acre Feet 
AFY - Acre Feet per Year 
CIP - Capital Investment Program 
CRA - Colorado River Aqueduct 
GHG - Greenhouse Gas Emissions 
IRWMP - Integrated Regional Water Management Plan 
M&I - Municipal & Industrial 
RAC - Regional Advisory Committee 
RWMG - Regional Water Management Group 
SDIRWM - San Diego Integrated Regional Water Management 
SDPUD - San Diego Public Utilities Department 
SWP - State Water Project 
UWMP - Urban Water Management Plan 
U.S. - United States 
USGS - United States Geological Survey 
WPDP - Water Purification Demonstration Project 
 

  

http://wwwn.cdc.gov/CommunityHealth/Demographics.aspx?GeogCD=06073&PeerStrat=1&state=California&county=San%20Diego
http://wwwn.cdc.gov/CommunityHealth/Demographics.aspx?GeogCD=06073&PeerStrat=1&state=California&county=San%20Diego
http://www.sdirwmp.org/
http://www.sdcwa.org/
http://www.purewatersd.org/
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ATTACHMENT 1 

Regional Advisory Committee Members 
 



 
 
 
 
 
 

RAC 2.0 Member Composition 
 
Blue = Invited to assume 4-year terms 
Red = 2-year terms already determined 
Black = RWMG members (no terms) 
Green = Non-Voting members (no terms) 
 
Regional Water Management Group (3) 

1. City of San Diego – Marsi Steirer 
2. County of San Diego – Kathy Flannery 
3. San Diego County Water Authority – Ken Weinberg 

 
Water Supply (5)  
Agencies and entities tasked with supplying water to homes, businesses, and agriculture 

1. Retail (North County- Inland) – Bill Hunter/Santa Fe Irrigation District 
2. Retail (North County- Coastal) –Cari Dale/City of Oceanside 
3. Retail (East County) – Mark Umphres/Helix Water District  
4. Retail (South County) – Jennifer Sabine/Sweetwater Authority 
5. Retail (At Large) – Kim Thorner/Olivenhain Municipal Water District 

 
Water Quality (6)  
Agencies and entities tasked with managing storm runoff, both quantity and quality, in man-made 
conveyances and/or collecting and disposing of wastewater, including water recycling 

1. Stormwater Management (North County) – Crystal Najera/City of Encinitas 
2. Stormwater Management (South/East County) –Kirk Ammerman/City of Chula Vista 
3. Water Quality (NGO) – Travis Pritchard/San Diego CoastKeeper  
4. Water Quality (NGO) – Leigh Johnson/University of California Cooperative Extension    
5. Wastewater/Recycled Water (Metro JPA) – Bob Kennedy/Otay Water District  
6. Wastewater/Recycled Water (Non-Metro JPA) – Mike Thornton/San Elijo JPA 

   
Natural Resources and Watersheds (5)  
Agencies and entities tasked with preserving, enhancing, and managing natural resources and 
watersheds  

1. Water Conservation (NGO) – Patrick Crais/California Landscape Contractors Association 
2. Protection and Restoration (NGO) – Rob Hutsel/San Diego River Park Foundation  
3. Protection and Restoration (NGO) – Ronald Wootton/Buena Vista Lagoon Foundation 
4. Recreation – Al Lau/Padre Dam Municipal Water District 
5. Coastal Ecosystems (Bays, Estuaries, Lagoons) – Kimberly O’Connell/UCSD Clean Water 

Utility 
 
DAC/Environmental Justice (2) 
Agencies and entities who represent disadvantaged communities and/or environmental justice 
concerns 

1. Urban DAC – Leslie Reynolds/Groundwork San Diego – Chollas Creek 
2. Rural DAC – Dave Harvey/Rural Community Assistance Corporation  

 21



 
 
Other Members (7) 
Other agencies and entities with interest in and/or impact on water resource management 

1. Flood Management –Dennis Bowling/Floodplain Management Association 
2. Business Community – Anne Bamford/ Industrial Environmental Association  
3. Agriculture – Eric Larson/San Diego County Farm Bureau  
4. Tribal – open  
5. Land Use Planning – Katie Levy/San Diego Association of Governments 
6. At Large* - Linda Flournoy/SDSU Center for Regional Sustainability  
7. At Large* -- Robyn Badger/Zoological Society of San Diego 
* For At Large seats, consideration should be given but not limited to the following criteria: 
academia, climate change, energy/water nexus, solid waste/water nexus, sustainability.  

 
Total voting members: 28 
 
Non-Voting Members (6) 
State, federal, and regional agencies who are interested parties 

1. Regional Water Quality Control Board – Laurie Walsh 
2. U.S. Bureau of Reclamation – Jack Simes  
3. Military Community – John Simpson/USMC Camp Pendleton 
4. Tri-County FACC (Upper Santa Margarita RWMG) – Denise Landstedt/Rancho California 

Water District 
5. Tri-County FACC (South Orange County RWMG) – Marilyn Thoms/County of Orange  
6. State Coastal Conservancy – open   
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