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Chapter 1.0 Introduction

1.1 Overview

For 70 years, the San Diego County Water Authority has met its mission to provide a safe and
reliable supply of water to the San Diego region. Working together, the Water Authority and its
24 member agencies have developed and maintained the waber systems that support the
region’s vibrant $188 billion economy and the quality of life of 3.1 million residents.

During the past decade, infrastructure
development has largely followed the Water
Authority’s 2003 Regional Water Factlities
Master Plan (2003 Master Plan) (Water
Authority, 2002), which charted a course
resulting in the implementation of new
conveyance, water supply, surface water
treatment, and storage facilities that have
significantly improved the region's overall
water reliability.

The 2013 Regional Water Facilifies Opfimization

imd Muster Plan Updafe (2013 Master Plan) is
intended to serve as the region’s roadmap for
new infrastructure development through the
Water Authority’s 2035 planning horizon. In

Thie 2003 Master Plan identified & need for edditicnal
water treatment for the region: the Twin Oaks Valley
‘Water Treatment Plant wes completed in 2004
{Water Authority, 2002

developing this roadmap, there were important changes to consider from the period when the
2003 Master Plan was prepared that takes into account the evolving focus of the Water

Authority from a strong emphasis on new
infrastructure development to an organization
that operates and maintains a robust water
production and delivery system. With a

substantial amount of new factlibies built over the

last two decades, the 2003 Master PMlan also takes

into account the latest supply and demand
projections from the 2010 Urban Water
Management Plan (2010 UWMD) (Water
Authority, 2011a) and incorporates the “new
normal” of reduced water sales volumes and a
greater emphasis on local supply development

and conservation. Additionally, the 2013 Master

Plan evaluates the emergence of new energy
management and renewable energy
opportunities, and the need to safeguard the
regional agueduoct systemn from potential
viulnerabilites and natural hazards.

Oiptimization of existing facilities, like San Vicante
Reservoir and Pump Station, 1o meat future
demands will allow the Water Authaority o provida
improved reliability without edditional capital
irvastments.
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To maximize the previous 20-year investment in infrastructure, a primary focus of the 2013

Master Plan is to optimize existing systems while maintaining the flexibility to adjust to a

range of future planning outcomes. This planning approach is based on developing

scenarios that represent a vartety of reasonable future water supply and demand conditions.

As the future unfolds, the Water Authority can readily adjust and fine-tune the likely

planning scenarios and prioritize project implementation to react to known real-world

conditions, such as availability of supply, population growth, conservation ethos, the cost of

alternative water supplies, and the achievement of water supply diversification goals.

Based on this planning approach, the strategies adopted by the 2013 Master Plan for

evaluating new infrastructure development focused on the following goals:

*  Alleviating projected near- and long-term imported water conveyance constraints

s Addressing potential long-term supply shortages

*  Assuring Hmely completion of the Emergency Storage Project (ESP)

*  Assuring appropriate implementation of the remaining projects in the current Capital
Improvement Program (CIT)

This chapter presents background information on the Water Authority and describes the
environment within which the 2013 Master Plan was developed. Topics covered are
summarized in Table 1-1 and discussed in more detail in the sections that follow.

TABLE 11

Sumnmary of 2013 Masler Plan

Analysls Component Description

Purpose, Mead, and Objactives of Master Plan

The 2013 Master Plan builds on the Watar Authority's 2003 Master Plan
Planning Basis | (Water Authonity, 2002}, the 2010 UWMP (Water Authority, 2011a), and
cther related planning documents,

A Supplemantal Program Environmental Imgect Report (SPEIR) (Water
Authority, 2013c) has been prepared to eddress in a comprehensive
manner genaral emirenmental issuves and curmulative imgacts related 1o
future facility development and operation.

Established in 1844, tha Water Authority is the county's regional
Water Authority Background whaolesaler end predominant scurce of wabar, supphying up to 25 percent
of thie region's wabar supply.

Environmental Review

Member sgencies participated in the 2013 Master Flan process as it
Stakeholder Review evolved and provided input on oplions 1o optimize the region’s water
sysbam.

Planning Process and Methodologles

Supply and demand data from the 2010 UWMP was refined to capture
racent lower demand trends for the region. The data was integrated into a
logic-besed computer model that analyzed eltamative infrastructura
solutichs for ensuring a safe and reliability water supply into the futurs,

General Approach

The Watar Authority's axistingbaseling agueduct systam was tested
against & range of potential future planning conditions. Operational and
Aporoach to Determining Faclty | infrestruciure modificetions to alleviate supply and demand gaps were
Requiremeniz | identifiad, and oplions were formulated and evaluated. An implamentation
strategy was devised to react to actual system demands that unfold ower
tima.
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TABLE 1-1
Summary of 20013 Masler Plan

Analysis Component Description

The general seguenca for development of the Master Plan inchuded
testing the raliability of the currentbaseline systemn; developing options
Sequence of 2013 Mastar Flan | that would close predictad relisbility gaps; evaluating options an the basis
Dewelopment | of cost, religbility, end qualitative criteria; determining timing/phasing of
projact implamentation; and developing strategies for implamentation of
near- and lang-term projects to eddress system and supoly constraints.

Flanning issues eddressed by the 2013 Master Plan include future
Key Planning lssues uncertainty, facility risk factors, natural hazards, energy managamsent,
cost, and stakeholder accaplance.

The 2003 Master Plan charted a courss that resulted in the
implementation of many facilities that are curmently in use and have
significantly improved the overall water reliability, including the Twin Oaks
Yalley 'Water Treatment Plant (WTF}, expansion of the San Vicenbs
Resareoir, integration of the Carlsbad Desalingtion Project inio the
regional egueduct systam, ongoing high-priority pipeline relining projects,
and ongoing system improvements to increese delivery capacity and
improve operaticnal efficiency.

Successes of 2003 Master Plan

Report Organizaticn

The 2013 Master Plan is divided into 12 chapters supporied by a senes of
technical appendices. For the convaniance of the reader, each Master

General Crgenizlion Flan chapter bagins with an averdaw, summarizing the chapter's overall
cantant.

Recommeandations | Report conclusions and recommendations are summarized in Chaper 11,

1.2 Purpose, Need, and Objectives

The comprehensive analyses performed in the 2003 Master Plan are intended to support

decisions on new infrastructure investments through a planning horizon that extends to

year 2035, These analyses will allow the Water Authority to accomplish the following:

s Tlan facilities to meet regional treated and untreated water demand and supply
projections

*  QOptimize the use of existing regional infrastructure

s DProtect the public’s health, safety and welfare by maintaining a safe and reliable water
supply

*  DPlan facilities that are cost-effective

s Develop fadlity plans adaptive to changes in future conditions

1.2.1 Planning Basis

The Water Authority has a long history in the planning and implementation of new
infrastructure required to meet the region’s need for a safe and reliable water supply. Many
of the concepts developed in these prior efforts form the basis for new infrastructure
planning in the 2003 Master Plan. In particular, the 2003 Master Plan and the 2000 UWMP
have guided recent infrastructure accomplishments as the Water Authority and its member
agencies continue to diversify the region’s water supplies.



CHAFTER 1.0 NTRODUCTION

= & | | 2013Master Plan | | 2013EIR
WEREE AT

| ©
uENm i

Updating the vanous planning studies allow the Water Authority to adjust their objectives and planning
goals as the water supply and demand portfelios continue o evolve,

1.2.1.1 2003 Master Plan

The Water Authority’s initial 2003 Master Plan document has served as the principal guide

tor new factlities implemented by the Water Authority under its ongoing CIP. Significant

achieverments from the initial master plan included the following:

*  The Twin Oaks Valley WTT, capable of treating 100 million gallons per day (mgd), was
completed in 2008.

*  Expansion of the 5an Vicente Reservoir, now in construction and to be completed in
early 2014, will provide 100,000 acre-feet of carryover storage. Total Water Authority
storage at San Vicente will increase to 152,000 acre-feet.

s The Carlsbad Desalination Project — the largest desalination plant in the nabion—is
under construction and expected to come on line in 2016, integrating with the regional
aqueduct systerm.

* High-priority pipeline relining projects are ongoing and increasing the reliability of the
conveyance systems.

* System improvements to increase delivery capacity, eliminate capacity constraints, and
improve operational efficiency are ongoing.

In addition, implementation of facilities related to the Water Authority’s ESP, which had
begun in 1998, was continued. The EST is a systemn of reservoirs, interconnected pipelines,
and pumping stations designed to make water available to the San Diego region in the event
of an interruption in imported water deliveries. Key ESP facilities are the Olivenhain
Reservoir pipeline and pump station; the Lake Hodges pipeline and pump station; and the
San Vicente Reservoir dam raise, pipeline, and pump station. Construction of these facilities
began in 2000. The iming for implementation of the remaining elements of the EST was
evaluated as part of the 20103 Master Plan.

1.2.1.2 2010 Urban Waler Management Plan

The 2000 UWMT gquantified the regional mix of existing and projected local and imported
supplies necessary to meet future retail demands within the Water Authority’'s service area,
thus providing the foundation for assessing water supply and demand as part of the 2013
Master Plan. A scenario planning approach was applied in the 2010 UWMDP to assess the
uncertainty of available supplies and project the occurrence and magnitude of supply
shortfalls. The assessment of supplies and demands in the 2013 Master Plan, as described in
Chapter 4 - Scenario Planning, 15 consistent with the approach used in the 20010 UWMDP.
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Further refinement of the supply and demand projections was performed to consider recent
downward demand trends and the latest population and demographic estimates included
in the San Diego Association of Governments Series 13 Regional Growth Forecast
(SANDAG, 2013). The 2010 UWMTP also included specific documentation regarding
development of the Water Authority’s supplies. Member agency projections of available
supply and Metropolitan Water District of Southern California’s Integrated Resources Plan
(IRT) Update (MWD, 2010c) and Regional UWMI (MWD, 2010b) were reviewed for
assessments of supply availability.

1.2.1.3 Capital Improvement Program

The Water Authority’s CIP was initiated in 1989 with Board of Directors (Board) adoption of
The Water Distribufion Plan, a Capifal Deprovement Program through the Year 20010 (Water
Authority, 1989). The objectives from the Water Distribution Plan were narrowly focused on
increasing the capacity, reliability, and flexibility of the aqueduct system; increasing the
yield from existing water treatment plants; and obtaining additional supplies from MWD.
Since that ime, many new projects have been added to the CIT to address the growing
needs of the Water Authority’s service area and, more importantly, to assure supply
reliability through a more diversified supply mix. Notable additions to the CIP include the
ESP, which includes development of new surface water storage and new distribution
improvermnents to address potential supply disruptions and, more recently, the transfer of
conserved Colorado River supplies from the Imperial Irrigation District.

e — 1 The current CIP, adopted with
the fiscal year 2015 budget,
includes 46 projects with a total
life budget of 53.1 billion. Of this
dollar amount, $1.2 billion or
39 percent of the life budget has
been spent on active projects
through the end of June 2013,
leaving a remaining balance of
51.9 billion. The majority of this
remaining balance is projected to
be spent on five projects that
include Pipeline 6, Second
Crossover Pipeline, Asset
Management Program, Pipeline
Relining and Replacernent
EIGURE 1-1 Program, and the 5an Vicente
Waler Aulhority Fiscal Year 20040015 CIP Budget Allocalion Dam Raise and Carryover
Storage project (Figure 1-1).
Outeomes from this 2013 Master Plan will greatly influence the iming of expenditures for
the remaining CIP budget.

Allocation of $3.1 Billion CIP

1.2.1.4 Additional Planning Documents

In addition to the 2003 Master Plan and the 2010 UWMDP, extensive reports, correspondence,
and data were reviewed as part of the 2013 Master Plan. These documents covered a wide
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range of topics, including the Water Authority conveyance, storage, and treatment system;
regional and local facility planning; water supply development; and both Water Authority
and member agency reservoir storage operations. Specific data also was collected for system
analysis and system model development for the 2013 Master Plan. Appendix A providesa
list of reference documents (reports and correspondence) and a list of data collected and
reviewed.

Laligmia
1.2.2 Environmental Review g
The Water Authority is the Lead Agency under the California 5 alnay,
Environmental Quality Act (CEQA) for preparation of a SPEIR. Tl ]~
The environmental review also includes preparation of a Climate e
Action Plan (CAP), which will provide an analysis on Water il i HIIIEEHI =
Authority green-house gas (GHG) emissions and identify E! ¥
program-wide mitigation measures. As a program-level document, w -
the SPEIR will not focus on construction of a single project but, F il R 2 .
instead, presents reasonable assumptons about the type of E l ﬁ i e
actvities the Water Authority could undertake to implement the '
2013 Master Plan recommendations. e

Emironmenital considerations are

1.3 Water Authority Background CYNcal i e sacoess of he prect

13.1 History

Prior to 1947, the San Diego region relied on surface reservoirs and groundwater to meet the
area’s water demand. This system of local supplies provided sufficient water for the county
until World War I, when a vastly expanded military presence practically doubled the
population in six years. With a strong military presence, federal support from the

U5 Department of the Navy and the U.5. Bureau of Reclamation allowed for construction
of the first two pipelines that linked San Diego County to the Colorado River Aqueduct.
Water from the river first arrived to the new San Vicente Reservorr in Movember 1047, After
the second pipeline was completed in 1952, the Water Authority constructed three
additional pipelines, giving the region five large-diameter pipelines that extend north-south
throughout the county. These pipes allow for the importation of supplemental water
supplies from the Colorado River and from Morthern California, via the State Water Project.

For the past two decades, the Water Authority, in coordination with its 24-member retail
water agencies, has developed and executed a long-term plan to enhance the reliability of
the region's water supply. That strategy includes diversifying the region's portfolio of water
supply sources, making major improvements to the region's water infrastructure, and
promoting greater water use efficiency. By 2020, local water supplies, including
conservation, are projected to meet 36 percent of the region’s water demands.

From its inception, the Water Authority has evolved from a wholesale water supplier and
pipeline operator into the region’s sophisticated full-service water supply, treatment, and
planning organization of today. The Water Authority 18 now the county’s predominant
source of water, in some years supplying over %0 percent of the water used by residents and
businesses within its service area.
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1.3.1.1  Mission

The Water Authority’s mission is to provide a safe and reliable supply of water to its
member agencies serving the San Diego region. The 2013 Master Plan is consistent with this
mission and is one of many initiatives being undertaken by the Water Authority to maintain

and enhance the reliability of the region’s water supply.

1312 Legislative Mandale

The California Legislature, under the County Water Authority Act, Section 45, Chapter 2,
has charged the Water Authority with responsibility to “provide each of its member
agencies with adequate supplies of water to meet their expanding and increasing needs.”
Accordingly, the Legislature has authorized the Water Authority to acquire water and water
rights within or outside the state; develop, store, and transport that water; reclaim and
repurify sewage and wastewater; desalinate seawater; provide and deliver that water to its
member agencies; and perform all other actions necessary or convenient to the full exercise
of its statutory authorization.

1.3.2 Service Area

The Water Authority's boundaries extend from the border with Mexico in the south, to
Orange and Riverside counties in the north, and from the Pacific Ocean to the foothills that
terminate the coastal plain in the east. With a total of 951,000 acres (1,486 square miles), the
Water Authority’s service area encompasses the western one-third of San Diego County.
Figure 1-2 shows the Water Authority’s service area, its member agencies, and aqueducts
(shown as blue lines).

When the Water Authority was established, the population within its service area was
estimated at roughly 260,000 people. By 2010, the population had reached 3.1 million, or an
approximate 12-fold increase. The city of San Diego represents the largest population of any
member agency, with just under 1.4 million people. The Yuima Municipal Water District has
the smallest population, at approximately 1,500 people. The average population density in
2010 was 3.0 per acre, with National City having the highest density (12.0 per acre) and
Yuima Municipal Water District the lowest (0.1 per acre).

The population of San Diego County is projected to increase by 844,800 people between
2010 and 2035, for a total county population in excess of 4 million. This change represents an
average annual increase of about 33,800 people, or roughly 1.1 percent annually. These
regional growth projections, presented in the 2010 UWMT, are based on the SANDAG

2050 Regional Growth Forecast (also known as the Series 12: 2050 Growth Forecast)
(SANDAG, 2011).
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FIGURE 1-2
Water Authority Service Area and Member Agencies

1.3.3 Member Agencies

The Water Authority has 24 member agencies to which it sells water for retail distribution
within its service territories. A 36-member Board comprised of member agency
representatives governs the Water Authority. The member agencies” six cities, five water
districts, eight municipal waber districts, three irrigation districts, a public utility district,
and a federal military agency have diverse and varying water needs. In terms of land area,
the city of San Diego is the largest member agency with 210,726 acres. The smallest is the
city of Del Mar, with 1,159 acres. Some member agencies, such as the cities of National City
and Del Mar, use water almost entirely for municipal and industrial purposes. Others,
including the Valley Center, Rainbow, and Yuima Municipal Water Districts, deliver water
that is used mostly for agricultural production. In addition, the Sweetwater Authority, a
water agency serving National City, Bonita, and the western and central portions of Chula
Vista, is represented by the National City and South Bay Irrigation District on the Water
Authority Board.
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1.3.4 Water Delivery System

When the Water Authority was established, a primary objective was to provide a
supplemental supply of water as the San Diego region’s civilian and military population,
which had expanded to meet wartime activities. Because of the strong military presence, the
federal government arranged for supplemental supplies from the Colorado Eiver in the
1940s. In 1947, water began to flow from the Colorado River via a single pipeline that
connected to MWDYs Colorado River Aqueduct (CRA), located in Riverside County.
Imported water is delivered to the Water Authority by MWD through the CRA and State
Water Project, shown in Figure 1-3.

[T

FIGURE 1-3

Imported iater Delvery Syslem

To meet the water demand for a growing population and economy, the Water Authority
constructed four additional pipelines between the 1950s and early 1980s that are all
connected to MWDYs distribution system and deliver water to San Diego County. Over time,
the Water Authority has developed an extensive aqueduct system consisting of pipelines,
pump stations, storage reservoirs, treatment plants, and hydroelectric facilities. These
facilities are described in detail in Chapter 5 - Baseline System and CIP Projects Considered in
the Musfer Plan.
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1.4 Planning Process and Methodologies

14.1 General Approach

The planning process developed for the 2003 Master Plan consists of a systermnatic and
comprehensive approach that starts with a refinement of the 2000 UWMD demand and
supply data for use in evaluating the Water Authority’s delivery system. The data was
integrated into a logic-based computer model that analyzed alternative infrastructure
solutions for ensuring a safe and reliable water supply into the future. The 2013 Master Plan
also assessed water supply uncertainty and scarcity to evaluate how adaptive water supply
mixes identified in the 2010 UWMDP would perform within the Water Authority’s service
area for the 20105 to 2035 planning hortzon. The adaptive water supply mixes considered the
proposed development of additional local supplies resulting from the cty of San Diego’s
Indirect Potable Reuse/ Direct Potable Reuse (IPR/DPR) program and the Otay Water
District’s Rosarito Seawater Desalination project.

The 2013 Master Plan provides: 1) an assessment of future supply and demand in the Water
Authority service area, (2) an evaluation of the reliability of the existing and planned system
infrastructure, 3) a facility mix that will optimize existing treated and untreated water
conveyance, 4) an evaluation of renewable energy opportunities using available aqueduct
pressure and other Water Authority assets, and 5) a plan for facility implementation, with
supply and conveyance options in the event that local water supplies are not developed as
planned.

Eey activities are presented in Figure 1-4.

v W10 UWWBIP « Adequate Syelem v BeEiar “ Flanmirg v Public Redegss of
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Planning Taol Management Straiegy

Final Report and Technical Support

Preliminary Data
Management

Member Agency Coordination

R

FIGURE 1-4
Creerview of Planning Process

1.4.2 Importance of Member Agency Involvement

The Water Authority’s aqueduct systern serves a single purpose — to deliver water to the
member agencies when they need it and where they need it. Because of the nature of the
Water Authority’s mission, invalvement of the member agencies 15 crudial to the success and
effectiveness of facility planning. To assure the needs of the member agencies are met, the
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2013 Master lan was prepared in collaboration with the Water Authority’s member
agencies. At every step in the development of the Master Plan, input from the member
agencies was solicibed through numerous presentations and focused workshops. Critical
feedback provided a better understanding of member agency concerns and helped shape
proposed options to optimize the region’s water system. Member agencies also provided
input into plans for coordinating regional reservoir operations.

1.4.3 Approach to Determining Facility Requirements

To identify future Water Authority system facility needs, a computer model capable of
simulating the operation, use, and interaction of the regional system of aqueducts, treatment
facilities, and surface storage reservoirs was used as an analytical tool for the 2003 Master
Plan. The model was developed to evaluate both the existing aqueduct system and the
several project options identified in this report. The model will also be available for future
use by the Water Authority in its continuous planning efforts.

The Water Authority’s existing aqueduct systemn was tested against a range of potential
future planning conditions. Deficiencies in the system that resulted in projected reliability
gaps occurred under certain supply and demand conditions. Operational or infrastructure
modifications to alleviate these gaps were identified, and options that represented the
combination of various modifications were formulated and evaluated with respect to various
performance parameters. The options and combinations of various modifications were
further categorized to meet either near- or long-term system needs, with near-term needs
defined as improvements or
modifications that may be
needed prior to 2025 to
ﬂi‘;‘;\” address a current or projected

@Ep‘ conveyanoe constraint, and
long-term needs defined as
improvements that may be

Mwﬁﬂu J needed post-2025 to address a
55

£ projected conveyance
E constraint or supply shortfall.
= e This analysis process is
.{]..:;. . W= deseribed in Chapter 6 - System
Reliallity Analysis.
ll;h;::::t .!‘.‘ E::;;“ The i_:'iilplu_'_munt.atjun :::f such
: =] modifications, in particular for
e @ = isier ‘ the long-term improvements
Chark il i and modifications, will depend
upon actual system demands
= Timeg
= that unfold over time.
FIGURE 1-5 o] fimer 5 oApe e
Profect b atlon Seateqy Modeling of the system

response under various
conditions allowed for the
inclusion of specific system modifications at different points in time, depending upon the
systemn needs driven by the varying planning conditions. As depicted in Figure 1-5, decisions
to implement major projects identified in the 2013 Master Plan will need to be made at
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critical future points in time and will depend upon the actual realizations of the supply and
demand condiions to which the Water Authority system must be able to respond.

In addition to system demands, a number of other factors, both internal and external to the
Water Authority decision process, will influence the need for new facility improvements.
These factors may include decisions on new local supply projects, the extent of reductions in
per capita water use, or resolution of statewide resource decisions, such as the Bay Delta
Conservation Plan. A prudent strategy of monitoring these key factors will afford Water
Authority decision makers multiple opportunities to track, correlate, and adapt
infrastructure needs to better match future outcomes.

14.4 SEIEI uence of 2013 Master Plan DEUE|G|]I‘I"IEI11
The general sequence of developing and analyzing alternatives for the 2013 Master Plan
includes the following:

s Testing the reliability of the current/baseline Water Authority system against four
potential planning scenarios representing future external conditions affecting projected
demands and supplies and predicted reliability gaps

*  Developing facility options that would close the predicted reliability gaps, based upon a
source of future delivery of supply

* Evaluating options on the basis of reliability, system utilization, cost, energy use, and
qualitative eriteria

s  Developing an implementation process that varies in response to changes in external
conditions

1.5 Key Planning Issues

The evaluations and assessments conducted for the 2003 Master Plan, as well as the
recommendations related to the timing and stze for new infrastructure, have recognized the
evolving nature of the Water Authority from an organization with a strong focus on new
infrastructure development to an organization that operates and maintains a robust water
production and delivery system. Further consideration has been given to the recent decline
in per capita demand attributed to water use restricions imposed from 2008 to 2011,
conservation messaging, the Great Recession, and increasing water rates. As shown in the
Water Authority’s 2013 Annual Water Supply Report (Water Authority, 20013a), demands on
the Water Authority system were reduced by 27 percent between 2007 and 2012.
Accordingly, the focal points of the 2013 Master Plan have been to reevaluate the purpose,
need, and timing of all newly proposed infrastructure, as well as optimizing the Water
Authority’s recent investments in new conveyance, treatment, and storage faclities. The
objective is to identify and prioritize the need for new improvements within the context of a
loweer, vet dynamic, water demand and supply environment facing the San Diego region.
The key planning issues addressed in support of this 2013 Master Plan objective are

summarized in Table 1-2.

1H'Bﬁ=.l|'l=.ll'lt-|=.l I tha global gconcmic downium &t began as & Natonal McEsson in AT

-2
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TABLE 1-2

Summary of Key Plarming kssues

lssuefDescripticn

Dascription

Demand Uncertalniy

Future Uncertainty

Facllity Risk Factors

Matural Hazards

Energy Managearmant

Cost

Stakeholder Involvement

& tachnically defensibla, physically based, and weather-comalated approach wes
uzed to develop demand.

A scenario planning epproech was implemented o develop a range of plausible
futuras to assistin the assessmeant of future risks and developmeant of rmitigaton
strategies. To enakble maximurm flexibility, projects were developed to meet both
near- and long-term system reliability neads.

Facility risk factors considered as part of the 2013 Master Plan included importad
water religbility, conservation, regulations, water quality, operations, and natural
dizsgsters.

The Emergancy Storage Project SDCWA Agueducts Repair Time Estimates
Report (Water Authority, 18993} was reevaluated. This report focused on
earthguakes and assessed potential impacts of other natural kazard events such
as fires, floods, and major elecirical outages.

Energy use and energy generalion was assessad at the Water Authority's
axisting fecilities, as well as current renewable energy use and fubure
ocpporiunities. Specific projecis were identified for in-conduit hydroslectric and re-
powering of existing hydroelectric faciliies.

A costing besis and costing protocols were developsd to assist the Water
Authority in the timing and prioritizetion of implementing project ootions.

Board member and member agency paricipation was extensive throughout the
master planning process, contributing to an understanding of the need and
timing for new infrastructure and the role of regional storage to address peak
damands.

The 2008 bdaster Plan indtiated and implemented many successful projedts, including the Twin Oaks Valley
WTP the San Vicente Dam Raise, the Carlsbad Desalination Project, snd vancas relining prajects.
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1.6 Report Organization

1.6.1 General Organization

Table 1-3 presents the overall organization of the 2013 Master Plan. Supplemental
information is provided in a series of technical appendices.

TABLE 1-3

Organizafion of the 3013 Masler Flan

Master Plan Section

Description

Intraduction (Chaptar 1)

Regional Demand
Analysis {Chapter 2]

Regional Supply Analysis
{Chaptar 3)

Scenario Flanning
{Chaptar 4)

Baszeline System and CIF
Frojects Considerad in
thie Master Flan

{Chapter 5)

Baszeline System
Reliability {Chapter &)

Facility Options
{Chapter T)

System Reliability with
Facility Options
{Chapter B)

Risk Factors and
kitigation {Chapter 8)

Enengy Management
Analysis {Chapter 10)

Sumrmary, Conclusions
and Recommendations

{Chaptar 11)

Siekeholder Participation
{Chaptar 12)

Describes purpose, need, and chjectives of the 2013 Master Flan and provides an
ovarall surnmary of its contents.

Collects, comipiles, and reviews demand data based on the 2010 UWMP (Water
Authority, 2011a} and other planning documents; projects daily end peak demands;
renvienas conservation savings; develops an enalysis of the potential impacts of
climate change; and develops the refined water demand forecast.

Assesses local water supplies and imported water supply, determines effect of local
supplies on 'Water Authonty demand, and reviews potential of waorking with member
egencies to identify opportunities for long-term storage strategies.

Describes scenario planning approach and develops planning scenarios.

Describes the Agqueduct Systemn, identifies existing and Baseline System faciliies
that will be in place by 2015, and reviews the existing CIP.

Identifias the raliability of the Water Authority's system bo meaat member agency
needs through 2035 and assesses options and stretegies to mitigate future risks.
Performs Baseline System Reliability analysis.

Summanzes the facility cotions that were considered in the 2013 Master Plan to
gddress potential future needs to improve Water Authority system operations and
relability. Facility options wera evaluated from an engineering and sysbem
integration perspective, approsmate timelines for development of the options wara
described, and costs weara providad.

The Baseline Systam was evaluated with various facility options to address specific
supply or conveyance needs as they arose. Describes how the facility options weara
organized and eveluated for addressing future system needs. Evaluates how the
system performance could be improved using the facility options.

Identifias and assesses facility risk factors; reviews natural hazards such 23
earthquakes, fires, floods, and major elecirical outages; essesses eddiional
facilities and vulnerabilites since the 2003 Master Plan {Wabar Authority, 2002
revienss current vulnerability miligabion meessures; and identifias systam reliability
projects.

Assesses Water Authonty energy use and generation, both existing energy portfolic
gnd fulure projeciions; discusses renewsble energy alternatives including wind,
solar, and hydroeleclric; estimates energy costs and reviews funding options;
identifies sirategies for future energy management including the need for future
studies; and summanzes future potential energy projections.

Summanzes the planning approach and conclusions drewn from the analyses and
evaluations. ldentifies recommendations to eddress near- and long-term
infrastruciure reguirements. Presenis praliminary schedules for project
implarmentation.

Describes current and fulure stekeholder participation activities.

-4
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The relationships between the 2003 Master Plan chapters as they reflect the planning
process are depicted in Figure 1-6. Highlighted in this figure are the elements deseribed in
Chapter 1 - Infroduction.

Stakeholder
Participation

! Performance
Risk Factors Metrics
and Mitigation

Energy
Management

Conclusions and
Recommendations

FIGURE 1-8
Relsfionships Between 2013 Masler Plan Chapiers and Planning Process



Chapter 2.0 Regional Demand Analysis

2.1 OQOverview

The analysis of regional water demands conducted in the 2003 Master Plan is based on
projections of both normal and dry-year annual demands from the 2010 UWMDP (Water
Authority, 2011a). These demand projections have been significantly influenced by bwo key
factors. First, results from the County Water Authority-Municipal and Industrial Needs
([CWA-MAIN) forecasting model have incorporated recent economie and demographic
conditions that will slow the pace of increasing water use as the region’s population
increases. Second, passage of California State water conservation legislation mandates a

20 percent reduction in per capita water use by 2020. These factors, combined with the water
use restrictions imposed between 2008 and 2011, have essentially reset regional demand
from the record high water sales achieved in 2007 (see Figure 2-1). As economic conditions
improve, the Water Authority is experiencing a small rebound in water deliveries from the
2011 low sales year, with projections for future deliveries closely pegged to the recent lows.

To appropriately assess
_ o Rmcced Migh (2007]: 741,900 AF the impact of both normal
2 BoC Recent Low [B11): 534,600 AF and dry-year demands on
w750 the size and timing of new
% 200 infrastructure needs, the
E - annual demands from the
2000 UWMPP are converted
E el to reflect peak flow
< 55 delivery regimes on the
£ oo aqueduct system. The
& 450 regional demand analysis
& s for the 2013 Master Plan
1555 1857 1855 2001 2003 2005 3007 2009 2011 2013 also atternpts to simulate
weather-related influences

FIGURE 2-1 by correlating daily
Historical Membar Agency Deliveries, 1995 through 2013 demands with historical
climatic conditions. The flow regimes are further clarified to match member agency
demands for treated and untreated water service. The demand analysis process is
summarized in Table 2-1 and described in more detail in the sechons that follow. A full
description of how daily demands are determined is provided in Appendix D - Development
of Dhaily Demuand Shapes.

1
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TABLE 211
Descriplion of Regional Demand Aralysis Procass
Analysis Component Description
The primary sources of demand data were the 20710 UWMP (& ater
Data Assessment Authority, 20711a) and various sets of historical metered dally water

delivery records. These data sources are Ested In Appendix A

Weather-Related Influences on Annual Water Demands

Demand Varations

Climate Change Impact on Demands

Gross demands were projected under normal year, single dry-year, and
madtiple dry-year conditions. Demands used in the 2013 Master Plan
analyses were based on historical sequences of weather conditions.,

Miore than 100 climate projections were used to assess the range of
warming and change In precipitation over each of the member
agenciles' sendces areas.

Demand Basis for 2013 Master Plan

Demand Definithom

Demand ABocalion to Member Agencies

Dally Distribution of Demands

The demand that must be met by the Water Authority s defined as the
tolal water use by each member agency less the amount of member
agency-produced local supplies, such as groundwalter, recycied waler,
or surface water.

The distribution of projected demand by member agencles was
comredated with historical metered use records. Demand sensithity o
updated population and demagraphic forecasis was analyzed.

Dally demand was dewveloped using historical records and technically
defensible methods.

Figure 2-2 shows the overall Master Plan process and the associated chapters. Highlighted
in this figure are the elements described in Chapter 2 - Regional Demmnd Analysis.

Risk Factors
and Mitigation

Energy
Management

Baseline System Systermn Reliability
Analysis Analysis

Stakeholder
Participation

Conclusions and

Recommendations

FIGURE 2-2

Relationships between 2013 Master Plan Chaplers and Planning Pracess
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2.2 Data Assessment

The primary sources of data regarding demands were: 1) the 2010 UWMTP and 2) various
sets of historical metered Water Authority daily water use records. These data sources are
listed fully in Appendix A -References, and relevant excerpts from the 20010 UWMDP are
included as Appendix C - Selected 2010 LTWMP Tables.

2.3 Weather-Related Influences on Annual Water Demands

231 Demand Variations

The demands on the Water Authority aqueduct systemn vary considerably based on the
weather of a particular month, season, or vear. As expected, the warmer and drier the year,
the larger the demand for water becomes. To reflect the variability and influence of weather
on annual demands, the 2010 UWMP describes projected demands for single and multiple
dry-year conditions, in addition to the normal year conditions. The gross demand
projections (without conservation) for normal year, single dry-year, and multiple dry-year
conditions from the 2010 UWMT are shown in Figure 2-3. As shown in the figure, gross
demands are projected to vary by almost 100 thousand acre-feet (TAF) in any given year
depending on the local weather conditions.

Water Authority Service Area Demand Projections without
Conservation from 2010 UWMP

=d—Hordial'ly == 151 Doy iy ir— 17w Dfw 7 === 1id Dy ¥

1,108,300

100G G0

B0

00050

o Ameual Cemans Frojecticn (sore-laak]

B0.0e0

ED0.050

FIGURE 2-3
2013 Master Plan Projected Gross Demands under Normal Year, Singhe Dry-Year, and Mulliphe Dry-Y ear Condifions
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When future demands were simulated with realistic annual sequences of weather
conditions, the appropriate demands were selected based on the corresponding year type
(normal year, single dry-, second dry-, and third dry-year). Figure 2-4 demonstrates an
example of this process using a hypothetical sequence (based on 1988-2008 weather
sequence) of normal vear, single dry-, and multiple dry-vear demands. Demands used in the
2013 Master [Mlan analyses were based on historical sequences of weather conditions. This
shows that the variability of actual weather patterns results in fluctuations of demand
patterns that can vary significantly from the linear demand projections of the 20010 UWMP.

Projected Gross Demand based on Historical Sequence of Year Types and
UWMP Annual Demand Projections

1,500,000

950,000

S0C200

BSO00

AOG.o00

THEG00

PO0000

Projecbed fAncosl Genn 0o mand faeo Jeed]

BE0,000

&00,000

350,000

30000

2005 I01E I0IT I0NE I0ND P0G JOII AMIT TIRI FORE 0T I0OIG FQT MIE INTF 100 INI1 0T FOII 1034 2035

FIGURE 2-4
Hypothelical Sequence of Fulure Annual Demands based on Year Types and 2010 UWMP Demand Scenarios
Sourcer 2070 LWMP (Weker Authority, 207 13)

2.3.2 Climate Change Impact on Demands

The 2000 UWMT discusses climate change and its potential impacts on supply and demand.
The main conclusions were that: 1) climate change impacts are not likely to be significant
during the current 25-year planning period (2010-2035), and 2) the primary effects of
climate change will be experienced as shortages of imported water supply sources and not
as significant increases in water demands. Climate impacts on Colorado River Basin waber
supply and demand were also projected in the United States Bureau of Reclamation’s
Colorado River Supply and Demand Study (Reclamation, 2012). The potential impacts of

imported water shortages are accounted for by the various scenarios that consider MWD
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imported supply reliability challenges in multiple dry years. The effects of changes in
monthly and peak demands were not addressed in the 2000 UWMP.

Potential changes in demand due to climate change or other factors were addressed within
the scenarios considered in the alternatives analysis for this 2003 Master Plan. More than
100 climate projections were utilized in this study to assess the range of warming and
changes in precipitation over each of the member agencies” service areas. Changes in
potential evapotranspiration associated with warming were then computed to estimate the
change in outdoor demand under different future elimates.

The annual average temperature is projected to increase by about 1°C {degree Celsius) by
the end of 2035 in comparison to the simulated historical average over 1971 through 2000.
By 2035, the ensemble climate model projections suggest more than 0.7°C warming in all
months, with larger warming projections in summer and fall. The future projections of
climate were then coupled with the Variable Infiltration Capacity (VIC) hydrologic model to
estimate changes in potential evapotranspiration (PET). PET represents the primary physical
process influendcing outdoor demand. Projections suggest increases in agency annual
demand of 0.7 to 2.7 percent over the study period 2011-2035 with respect to historical
period 1971-2000. In general, larger increases in demand are projected for the member
agencies that are located inland (2.2 percent) and smaller changes in coastal regions

(1.4 percent). A strong seasonal pattern of demand change was also observed in the
simulated results. Significant increases in demand associated with cdimate change are
projected in spring (March through June), with smaller increases in summer and early fall.
Decreases in demand are projected for late fall and winter. Projected changes in May
demand range from approximately 4 percent to approximately 9 percent depending on the
localized climate conditions of the member agendes (largely coastal vs. inland). Under some
of the demand scenarios in the 2013 Master Plan, an increase in projected annual demands
of 2 percent and seasonal shifts of up to 10 percent were included to reflect the potential
effects of a changing climate.

The detailed climate analysis is presented in Appendix E - Analysis of Potenbial Future Climate
Effects on Water Authorify Demands and serves as the basis for characterizing future demand
scenarios under climate change in the 2013 Master Plan.

2.4 Demand Basis for 2013 Master Plan

This section defines demand as used in the 2013 Master Plan, presents Water Authority
service area demands in five-year increments, briefly discusses assignment of demand to
member agencies, describes how demands were incorporated within the system model
developed for the 2013 Master Plan, and discusses the daily distribution of demands.

2.4.1 Demand and Role of Groundwater, REE]I'E|EE| Water, and Conservation

An initial step in facility planning is to determine the amount of water the systemn will need
to deliver to its customers. The 2010 UWMP provides the annual demand forecasts for each
of its member agencies in five-year increments for 2013 through 2035, The 2010 UWMP
presents the annual demand projections for each member agency as both the gross, or
unmodified, demand and a water sales Forecast (which is the demand on the

5
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Water Authority systemn) for each agency. A detailed discussion of the methods used to
develop demand projections can be found in the 2010 UWMP.

The 2000 UWMT total demand projection for each member agency 1s a gross demand in
that it represents member agency demand before considering the projected levels of
conservation by the member agencies. Thus, the total amount of water actually used by the
member agencies is the gross demand less conservation.

The amount of an individual agencies” total water use that must be met by the Water
Authority system also depends on the extent to which each agency develops its local
supplies such as groundwater, recycled water, and surface water. In this 2013 Master Plan,
this net demand to be supplied by Water Authority facilities is referred to as the Net
Demand on Water Authority Facilities (NeDWATF). Determining the net demand on the
Water Authority is a key step in modeling how the Water Authority will meet those
demands with available regional supplies as discussed in Chapter 3 - Regional Supply
Analysis.

The estimates of groundwater and recyeled water available to each member agency are also
included in the 2000 UWMP . Figure 2-5 shows how the various demand and supply
components relate to each other and to the demand wsed in the system model for the 2013
Master Plan analysis.

5 JotalDemand _ _ _ _ _ _ -
o .
= Targeted Water Consumed Lonservation
g - Recycling
& E B Grounds
5 - Model Demand roundwater
% J § |m=mmececec=m----
S = mmt emand on Water Local Surface Watar
" = | SNIMRY LGS o e o - = =
T | 24 ~ wwo
c
a TE: input from Morth
5|z
5| ¢
w 0
FIGURE 2-5

Relalionship between 2013 Master Plan and 2010 UWMP Demands
Sources 2070 LWMP (Waler Authorily, 201 1a)

Daily demands were then developed by applying a range of daily historical demand
patterns (derived from 1996 through 2010 metered daily deliveries) to the projected annual
demands. Figure 2-6 provides an example of the distribution of average annual demand for
each member agency.

Onee the daily demand patterns were established for each member agency, the daily
demands were adjusted for daily production values for each member agency’s local
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supplies. The result of this calculation is the net daily demand on the Water Authority,
which will vary based on annual gross demand and the daily variability of local supplies.

The sum of all individual member agency NeDWATF demands equals the total Water
Authority service area demand. Supplies available to the Water Authority to meet NeDWAF
include water imported from the north (both Quantification Settlement Agreement [Q5A]
and MWD, as discussed in Chapter 3 - Regional Supply Analysis), water provided from
carryover storage, and seawater desalination supplies. If the Water Authority is unable to
meet the NeDWAF with these sources, regional shortage conditions could result.

aFY 2001-2012
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FIGURE 2-8

Member Agency Average Annual Dernand

24.2 Water Authority Total Service Area Demand in Five-Year Increments
Table 2-2 shows the 2010 UWMPP gross demands, along with the planned demand

reductions due to conservation, recycled water, groundwater and surface supply, and the
resulting normal year NeDWAF in five-year increments. Appendix C - Selected 2010 LIWMP
Tables provides selected demand information from the 2000 UWMTP that was used in this
2013 Master lan. Table 2-2 presents “normal year” demand and, thus, does not reflect the
annual variability in demand that 1s assodated with weather patterns, urban and
agricultural water use characteristics, and water operational differences (such as refilling
reservoirs). As reference, the highest historical annual Water Authority delivery was

666 TAF in 2007, and the most recent annual deliveries have been 417 TAF and 440 TAF in
2011 and 2012, respectively (Annual Report [Water Authority; 2007, 2011 b, and 2012]).
Water Authority deliveries for 2013 are 482 TAT, showing further recovery from recent
drought-related restrictions. For the 2013 Master Plan, the normal year annual demands
were linearly interpolated between each of the five-yvear increments.

T
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TABLE 2-2
Hel Demand an Waber Authority (in AF)
Mormal Mormal Normal Mormal Mormal
Year Year Wear fear Year
2015 2020 2025 2030 2035
Total reglonal demand 654,000 722,000 190,000 B51,000 903,000
Less “addifional” conservation &, 100 47,000 12,200 QT 300 117,500
Total dermand less consarvation 547,300 & 75,000 17,500 753,700 785,500
Less kocal supplies® 108200 118,200 122,100 124,200 125_T00
Met demand on Water .ﬂuu'tl'rl:ll'I't‘_ir 538,400 556,800 595,700 629,500 559,800

*Local supples are comprised of recycled waler, groundwaiter, and surface water. The breakdown of these
components s provided in Chapler 3 — Regional Supply Analysis.

2.4.3 Treated versus Untreated Demand Distribution

The Water Authority has satisfied the NeDWATF with a combination of treated and
untreated water deliveries from MWD, The aqueduct system has developed over the years
to meet the historic ratio in treated versus untreated demands. In years past, treated water
deliveries were generally close to 60 percent of total deliveries. In the 2003 Master Man,
many of the adopted improvements to the aqueduct systerm were to address the need to
reorient deliveries to predominantly untreated water. This shift in treated versus untreated
deliveries was the result of the implementation of a regional strategy to emphastze surface
water treatment within the county through the expansion of existing and construction of
new treatment plants. This recent change is illustrated in Figure 2-7, where historical 2005
deliveries of treated water

are on par with the 500,000
untreated deliveries, while 250,000
the UWMT projections for 00,000
2015 through 2035 reflect

the recent drop in s i
proportion to nearly one- o 300.80 1
fourth of the untreated q 230,000
deliveries. As a result, the ;:'3 200,000
region’s treated water 150,006 -
infrastructure is well 100,000
prepared to meet future £0,000
treated water demands, :

while the untreated water 2005 2015 2020 w025 2030 203
delivery system will be

significantly more stressed B MWD Untreated MWD Treated
-;iunnlg the Mflstur Plan FIGURE 27
planning horizon. Historical and Projected MWD Unireated and Trealed Waler Deliveries

2.4.4 Allocation of Demand to Member Agencies

For normal year projections, the 2000 UWMT provides estimates of NeDWAT for each
member agency (see Appendix C). As verification of this allocation, the proposed UWMDP
distribution of demands (percent of total) was checked against the historieal actual metered
use records. The 2010 UWMP projections were found to be consistent with historical trends.




CHAFTER 20 REGIORAL DEMAND ARALYSE

2.4.5 Daily Distribution of Demands

For the 2013 Master Plan, an analysis of how these demands would be distributed on a daily
basis was developed for use in evaluating the reliability of the Water Authority distribution
systemn. Daily demand estimates were prepared for each member agency based on a review of
historical daily variability in water deliveries. Normalized patterns of daily-to-annual demand
were developed for five annual hydroclimatic conditions, and annual demand projections
were then multiplied by a daily factor to reflect plausible future variability in daily demands.

The full details of how the daily demand patterns were established are presented in

Appendix D - Development of Daily Demand Shapes. Briefly, the process for developing future
daily demands was to multiply the member agency projected annual demand by a factor
reflecting the historical variability in daily deliveries. Based on recorded historical daily
deliveries, a year-long sequence of daily multiplier factors was determined for each year for the
1996-2010 period so that numerous sequences were obtained for each member agency. A
weather-correlated method based on potential evapotranspiration was used to fill in any
missing daily data so that complete sequences of member agency demands, and daily factors,
could be generated. Each such annual sequence was then correlated with the historical weather
tor the year. Normalized daily patterns were prepared for five annual hydroclimatic conditions,
represented as wet, above normal, below normal, dry, and critical year types. When applied to
the future demand projections, the daily demand for any given year is selected based on the
year type of the hydroclimate reference year used in the simulation to ensure correlation with
local conditions.

These patterns of daily demand multipliers were developed and calibrated separately for each
member agency demand node in the model. An example of the daily demand patterns for one
Water Authority member agency is shown in Figure 2-8. The figure depicts the strong summer
demand peaks and the considerable varability that occurs in the spring and fall due to specific
wiather conditions. The process, however, represents a technically defensible, physically based,
and weather-correlated approach to developing daily demands.

5011
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FIGURE 2.8
Exarnple Daily Dernand Palierns Tor 2 Member Agency Demand Point
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2.5 Summary of Development of 2013 Master Plan Demands

In summary, the demands considered in the 2013 Master Plan are aligned with those
assumptions included in the 2010 UWMDP. However, the 2013 Master Plan must consider the
effect of annual and daily variability on the Water Authority’s infrastructure and the effect
on the operations and delivery capability of the Water Authority system. In addition, the
2013 Master [Mlan considered the effects of climate change on annual and seasonal demands,
which are factored into future demand scenarios. The 2013 Master Plan demand
development process can be summarized by the following steps as deseribed previously:

*  Normal, dry, and multiple dry-year annual demands were conststent with those in the
2010 UWMP for each member agency.

*  Annual and daily variability were evaluated based on historical delivery information
and assigned to five different year-type categories reflecting San Diego region weather

variability.

s Annual and daily variability were applied to the projected annual demands based on the
simulated historical sequence.

s Under seenarios considering climate change, demands were adjusted for both annual
and seasonal increases assodated with projected changes due to future warming,

The demand methods described in this chapter form the basis for developing the scenarios

deseribed in Chapter 4 - Seenario Planning. The 2003 Master Plan has utilized a scenario

planning approach toward considering future supply and demand conditions. The scenario

planning approach is used to recognize that predicting future demand is not truly possible,

but rather that a plausible range should be considered.

210



Chapter 3.0 Regional Supply Analysis

3.1 Overview

A cornerstone of the Water Authority’s long-term strategy to ensure supply reliability is to
diversify the region’s water supply portfolio. Each component of the region’s water
supply — both imported and local supply —are described in this chapter. Also included in
this chapter is the analysis of regional supplies, which captures projections of normal and
dry-year annual supply from the 2000 UWMDP (Water Authority, 2011a) and the variations
in surface water runoff based on historical hydrology records. The supply analysis process
i summartzed in Table 3-1 and described in more detail incthe sections that follow.

TABLE 341
Descrigtion of Reqional Supply Analysis Process

Analysis Component Description

Water Supply Sources

Water Authority supplies considered in this analysis include conserved water
rmade &vailable through the Imperial Irigation Cistidct (110} transfer egreemant and

Water Authority Supplies | All-American Canal (AAC) and Coachella Canal {SC) lining projects, the Carlshad
Seawater Desalination Project, in-region storage, and out-of-regicn groundwatar
storege banking.

MWD water supplies considered in this analysis included imported watar from the
MWD Supplies | Colorado River and the State Water Project (S'WP), and water made availabla
from MWD Storege Programs.

Supplies from member egencies considerad in this analysis incuds local surface
water yield, groundwater development, water recycling bath for non-potable or
indirect poteble purposes, and ssawster desalination {consistent with te

2010 LWMP [Water Authority, 2011a]).

Marnber Agancy Supolies

‘Water Consarvation | Conservation sevings are consistent with 2010 UWMP projections.

Regional Reservair | This analysis considers coordination of existing local storage to address off-peak
Cioordination | demand periods.

Lecal Supply Influences | A scenaro planning approach was applied to consider differing levels of
on Water Authority conservation and local supply development and to investigate their effect on Water
Dermand Authaority delivary reliability.

Figure 3-1 shows the overall Master Flan process and the associated chapters. Highlighted
in this figure are the elements described in this Chapter 3 - Regional Supply Analysis.
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FIGURE 31
Relaionships babween 2013 Master Plan Chaplers and Planning Process

3.2 Water Supply Sources

The primary source of supply for the Water Authority’s service area has historically been water
purchased from MWD for sale by the Water Authority to its member agencies. However,
periodic drought conditions and continued population growth in the Water Authority’s service
area have emphasized the need for a more reliable and diversified water supply. Consistent
with its mission statement, the Water Authority has actively pursued a strategy of supply
diversification that includes the acquisition of highly reliable imported water supplies and the
development of new local water supply projects. The supplies available to the Water
Authority’s member agencies originate from the following sources: (1) conserved water from
the Imperial Irrigation District (IID) Transfer Agreement, (2) conserved water from the AAC
and CC lining projects, (3) imported water supplied by MWD from the Sacramento-5an Joagquin
Bay-Delta and the Colorado River, and (4) local supplies such as surface water runoff,
groundwater, reclamation, and beginning in 2016, seawater desalination.

Located at the terminus of the two major sources of imported water supplies, as seen in

Figure 3-2, highlights the importance of developing new local supplies to ensure supply
reliability and to meet increasing water demands. The Water Authority and its member
agencies are implementing a long-term diversification strategy that will further reduce the
region’s dependence on variable imported supplies. Figure 3-3 illustrates the progress made in
developing new local supplies, along with future goals through the 2035 planning horizon. This
Hgure also shows the projected changes to the supply distribution in 2020 that reflects full
implementation of the [ID transfer and canal-lining deliveries, supply from the Carlsbad
Seawater Desalination Project, and increased water recycling.
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3.21 Water Authority Supplies

Water Authority sources, beyond the core imported sources, include conserved water
supplies made available through a transfer agreement with [ID and the canal-lining projects,
surface water storage, the Carlsbad Seawater Desalination Project, and out-of-region
groundwater banking.

3.2.1.1  Water Authority — Imperial Irrigation District Water Conservation and Transfer
Agreement
In 1998, the Water Authority entered into an agreement with the IID for the long-term
transfer of conserved Colorado River water to San Diego County. Water conserved by
Imperial Valley farmers or through systemn efficiency improvements within the IID system
can be transferred to the Water Authority for use in 5an Diego County. Deliveries into
San Diego County from the Transfer Agreement began in 2003 with an initial delivery of
10,000 acre-feet (AF). The Waber Authority is to receive increasing amounts of transfer water
according to a water delivery schedule contained in the transfer agreement. In 2012, the
Water Authority received 106,722 AT. The quantities will increase annually to 200,000 AF by
2021 and then remain fixed for the duration of the agreement. The initial term of the
Transfer Agreement is 45 years, with a provision that either agency may extend the
agreement for an additional 30-year period. Based on the terms and conditions in the
Transfer Agreement, Figure 3-4 shows the anticipated delivery schedule of the conserved
transfer water as it ramps up to full deliveries beginning in 2021.
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IID Transfer and Canal Lining Projects Diversify
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Exisling and Prajected Water Authodty 11D Transfer Suppies

In October 2003, the Water Authority, together with the Coachella Valley Water District, 11D,
and MWD, along with the United States Secretary of the Interior, ratified 34 agreements that
collectively comprise the Colorado River Quantification Settlement Agreement (Q5A). The
Q5A, which is in effect for 45 years (and up to 75 years), resolved long-standing disputes
regarding Colorado River water use among the agencies, and established a baseline water
use for 1D, Coachella Valley Water District (CVWD), and MWD, This permitted the
implementation of a variety of water conservation and transfer agreements, including the
Water Authority’s Transfer Agreement with IID.

Several legal challenges have been made regarding specific aspects of the Transfer
Agreement and the Q5A, but the current court rulings have upheld the Q5A and Transfer

Agreement, and delivery of the transfer water is continuing aceording to schedule.

The water available under the Transfer Agreement is considered highly reliable. During dry
years, when Colorado River water availability is low, the conserved water will be
transferred under I[IDYs Colorado River rights, which are among the most senior in the
Lower Colorado River Basin. Without the protection of these rights, the Water Authority
could suffer delivery cutbacks. The water available under the Transfer Agreement is linked

to the QSA.
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3212 All-American Canal and Coachella Canal Lining Projects

As part of the Q5A and related contracts, the Water Authority contracted for 77,700 AF per
year (AF/YER) of conserved water from projects that lined portions of the AAC and CC.
The projects reduced the loss of water that oceurred through seepage, and the conserved
water is delivered to the Water Authority. The AAC lining project makes 67,700 AT of
Colorado River water per year available for allocation to the Water Authority and 5an Luis
Rey Indian water rights settlement parties. The CC lining project makes another 26,000 AT
of Colorado River water each year available for allocation, bringing the total amount of
conserved water to 93,700 AF. The 2003 Allocation Agreement® provides for 16,000 AF/YR
of the total amount of conserved canal lining water to be allocated to the San Luis Rey
Indian Water Rights Settlement Parties. The remaining amount of conserved water, or
77,700 AT /YR, is to be available to the Water Authority. An additional 4,850 AF/YR 1s also
available to the Water Authority depending on environmental requirements from the CC
lining project. For planning purposes, the Water Authority assumes that 2,500 AF of the

4 850 AF will be available each year for delivery, for a total of 80200 AF/YR. The canal-
lining contracts are in effect for a period of 110 years. Both canal-lining projects have been
completed, and full deliveries of conserved water to the Water Authority are cocurring.

3.2.1.3 In-Region Surface Storage

The Water Authority has invested heavily in the past decade in developing regional
carryover and emergency storage capacity to provide increased reliability during droughts
and improve the access to supply during emergencies. The most recently constructed
surface storage facility is the Olivenhain Reservoir (Water Authority), which is part of the
Water Authority’s ESP. The ESP will add a combined total of 90,100 AF of storage capacity
and is designed to protect the region from disruptions in the water delivery system. In
addition, the 2003 Regional Water Facilittes Master Plan (2003 Master Plan) (Water
Authority, 2002) identified an opportunity to augment the ESP with a carryover storage
component at San Vicente, Construction of the ESP/ Carryover Storage Project (C5P) is
scheduled for completion in early 2014, with filling scheduled to occur within three to five
years. The CS5P will provide 100,000 AF of additional water storage capacity to buffer dry-
year supply shortages. Total Water Authority in-region storage is shown in Table 3-2.

TABLE 3-2
Waler Autharity In-Region Storage Pools

Storage Capacity
Resarvalr [AF)
Hodges 20,000 Emergency Foal
San Vicante 52,000 Emergency Fool
San Vicante 100,00 Carryowver Poal
Olivenhain 24,364 Emargency ool
Taotal 195,364

ETIu.- 2003 Allscation Agreement parties incuded the Uniled Stales of America, MWD, CVWD, 110, the Waler Authorily, the
La Jalla, Pala, Pauma, Rincen, and San Pasgual Bands of Mission Indians, the San Luis Rey River Indian Water Aulbarity, the
Lty of Espondiio, and Vista Imgabion Disinct



CHAFTER 3.0 AEGIDNAL SUPPLY AMALYEIS

3214 Carlsbad Seawater Desalination Project

The Carlsbad Seawater Desalination Project (Carlsbad project) is a fully permitbed seawater
desalination plant and conveyance pipeline currently under construction by Poseidon
Resources, a private investor-owned company that develops water and wastewater
infrastructure. The Water Authority entered into a 30-year Water Purchase Agreement with
Poseidon for delivery of the desalinated seawater supply. The Carlsbad project, located at
the Encina Power Station in Carlsbad, will desalinate seawater and convey product water to
the Water Authority’s Twin Oaks Valley WTT, where it will be blended with treated
imported water and subseguently distributed into the Water Authority’s existing aqueduct
sysberm.

Development of seawater desalination in San Diego County will assist the region in
diversifying its water resources, reduce dependence on imported supplies, and provide a
new drought-proof, locally treated water supply. This supply is considered highly reliable
and when completed, the Carlsbad project 1s expected to produce a consistent 56,000 AF of
water each year.

3215 QOut-of-Region Groundwater Storage

In 2008, the Water Authority acquired a total of 70,000 AF of permanent storage allocation in
the Semitropic-Rosamond Water Bank Authority and Semitropic Water Bank (40,000 and
30,000 AT, respectively) located in Kern County. Due to its location near the California
Aqueduct, the Kern River, and the Friant-Kern Canal, the location was ideally suited for
groundwater banking. The Water Authority’s assigned rights also included a total Program
Delivery or put capacity of 12,715 AF /YR and 10,865 AF /YR of Program Pumpback or take
Capacity. Current charges for put and take are approximately 570 per AF. The annual
storage charge is 525 per AF of capacity. Plans to take water require notification by April 1
prior to the year of the planned take. This program provides the Water Authority with the
most cost-effective solution for storage outside of San Diego County.

The project will allow water to be delivered and stored during above-normal hydrology,
and extracted from the basin for delivery to the Water Authority either by wheeling through
various facilities, exchanges, or a reduction in demands on the Water Authority.
Groundwater banking offers a convenient method of exchanging water with MWD for
in-lieu deliveries. The current available supply from the Semitropic bank is 16,000 AF. This
supply is considered reliable in a dry year and will generally be available in the year that the
take is requested. The banked water will be conveyed through SWT and MWD facilities and
delivered to the Water Authority without the need for new infrastructure.

3.2.2 Metropolitan Water District Supplies

The Water Authority purchases imported water from MWD to meet a large portion of its
water supply portfolio. The Water Authority is the largest purchaser of the 26 MWD
member agencies, purchasing 266,079 AT, or about 19 percent of all the water MWD
delivered in fiscal year 2012, The imported sources consist of Colorado River supply
delivered through the CRA and Sacramento-5an Joaquin Bay Delta supplies delivered
through the SWT; both supplies are blended at MWD's Skinner reservoir. Figure 3-5 shows
the imported water supply sources available to MWD and the Water Authority. In order to
meet emerging challenges from dry hydrologic conditions and regulatory restrictions that

3T
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limnit supplies from the SWT, MWD's water supply strategy consists of significant
investments in dry-year water transfers and the use of storage programs to maximize
available supplies in wet years for use in dry years.

SSLBTARCT PRIMARY WATER SOURCES

AMD DISTRIBUTION SYSTEM

FIGURE 35
Imgeriad Water Supplies Available o MWD and e Water Authority

Under Section 135 of the Metropolitan Water District Act, each member agency has a
preferential right to MWD purchases. Under MWLIX's interpretation, preferential rights are
determined by each agency’s total historic payments to MWD from property taxes,
readiness-to-serve charges, and other minor miscellaneous revenue; revenue resulting from
the purchase of MWD water is excluded, even though more than 80 percent of MWLY's
revenues come from water sales.

MWD member agencies’ ability to exercise preferential rights was confirmed in a lawsuit
filed by the Water Authority in 2001, The court decisions made clear how much water the
Water Authority may count on from MWD should a member agency invoke its preferential
right. Under MWIY's interpretation of preferential rights, the Water Authority had a
preferential right to purchase 17.92 percent of MWLY's water as of June 30, 2012; it purchased
about 19 percent of MWD's available supply in fiscal vear 2012,

In MWD's 2010 Regional Urban Water Management Plan (Regional UWMT), Section 2.3
(MWD, 2010b), MWD presents its supply availability at the regional level, rather than at the
member agency level. The report stated that the region can provide reliable water supplies
under both the single driest year and the multiple dry-year hydrologies through 2035, The
report listed MWD's forecasted imported water supply capabilities under normal, single
driest year, and multiple dry-year hydrologies through 2035, These capabilities would
provide the Water Authority with adequate imported supplies in normal years and a single
dry year. In multiple dry years, under its projected preferential right formula, the Water
Authority could experience shortages. For the 2013 Master Plan, it was assumed that MWD
supplies in multiple dry years would be allocated according to the preferential right
formula, assuming MWD is allocating between 1.5 and 1.8 million acre-feet (MAF) and that
the Water Authority’s preferential right percentage is 18.7 percent, as estimated for year
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2030 in the 2010 UWMT, Section 10. The range of available MWD supplies during multiple
dry years was considered through the water supply-demand scenarios developed as part of
the 2003 Master Plan. The MWD supply available to the Water Authority would be 336,600
AF when assuming MWD is allocating 1.8 MAF and 250,500 AF when assuming MWD is
allocating 1.5 MAT.

3221 Colorado River

MWD was formed to import water from the Colorado River. During the 19308, MWD built
the CRA to convey Colorado River water from Lake Havasu on the Arzona/California
border to Lake Mathews in Riverside County. The aqueduct has the capacity to deliver up to
1.25 MAF /YR, Before 1964, MWD had a firm annual allocation of 1.212 MAT of Colorado
River water through contracts with the US. Department of the Interior, which was enough
to keep MWDY's aqueduct full. However, as a result of the U5, Supreme Court decision in
Arizema vs. Californin, MWDY's firm supply fell to 350,000 AF /YR, its basic annual

apportonment.

Water availability from the Colorado River is governed by a system of priorities and water
rights collectively known as the “Law of the River.” The Colorado River Lower Basin states
(California, Arizona, and Nevada) have an annual apportionment of 7.5 million AF of water
divided as follows: (1) California, 4.4 million AF; (2) Arizona, 2.8 million AF; and

(3) Nevada, 300,000 AF. The 1931 Seven Party Agreement established California’s priorities
tor water among California’s contractors to use Colorade River water made available to
California. The first four priorities total the 4.4 million AF/YR available to California. MWD
has priorities 4, 5(a), and 5(b) water listed in the Seven Party Agreement, but only priorities
1-4 of the Seven Party Agreement are within California’s basic annual apportionment.
MWUD's fourth priority of 550,000 AF is junior to that of the first three priorities, 3.85 million
AF to California agricultural agencies. Water used to satisfy MWD's priorities 5(a) and 5(b)
rnust come from unused allocations within California, Arizona, or Nevada, or from
surpluses declared by the Secretary of the Interior.

MWD relied on its fifth priority for up to 662,000 AF /YR through several sources:
*  Unused water from holders of priorities 1 through 3.

*  Water saved by Palo Verde Irrigation District or when the U.S. Secretary of Interior
declared surplus or unused water by Arizona and/or Nevada).

o Additonal supplies when the Department of Interior declared surplus flows are
avatlable.

With the 2003 Q5A and related agreements among the [ID, CVWD, State of California,
Department of Interior, MWD, and Water Authority, a plan was formalized on how
California will implement water transfers and supply programs that allow California to live
within the state’s 4.4 million AF basic annual apportionment of Colorado River water. Since
then, MWD has relied on cooperative transfer programs and storage programs to increase
its Colorado River water deliveries beyond its basic priority 4 water.

In 2007, the Bureau of Beclamation released the Interim Guidelines for Lower Basin
Shortages and Coordinated Operations for Lake Mowell and Lake Mead (Reclamation, 2007,
which describes the process for improving operations of Lake Powell and Lake Mead
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during times of low storage conditions. A significant component of the Guidelines was the
ability for Lower Basin states to store intentionally ereated surplus {1C5) water {conserved
water) in Lake Mead for use in subsequent years. California has the ability to develop and
store up to 400,000 AF per year or a maximum of 1.5 million AF in Lake Mead. MWD has
been the largest user of the IC5 mechanism to date.

The Colorado River Basin states and the Bureau of Reclamation recently prepared the long-
range Colorado River Basin Supply and Demand Study (Reclamation 2012) to evaluate the
reliability of the system over a range of future conditions. Climate change and growth in
demand throughout the Basin are expected to further challenge long-term water
management. Climate change itself may reduce the long-term Colorado River supply by
more than 9 percent by 2060. The study included evaluations of the system reliability under
baseline and alternative future portfolios of water management actions. The risk of Lower
Basin shortages was found to be increasing through 2060 due to both decreasing projected
supply and increasing consumptive uses. Specific risks to individual entitiernent holders
were not evaluated in the study.

During dry and multiple dry yvears, MWD, in its 20010 Regional Urban Water Master Plan,
continues to target a full CRA of 1.25 million AF. This figure includes MWLIY's basic
apportionment deliveries, water management programs such as those described previously,
and D/ Water Authority transfers and conserved canal-lining water conveyed through the
CRA to the Water Authority.

3222 State Water Project

The SWT is owned by the State of California and is operated by the Department of Water
Resources. MWD has a take-or-pay supply contract with the State of California and s
entitled to take about 48 percent of available SWT water through its Long-Term SWT Water
Supply Contract (Table A allocation). The project stretches more than 600 miles, from Lake
Oroville in the north to Lake Perris in the south, Waber is stored at Lake Oroville and
released when needed into the Feather River, which flows into the Sacramento River and
through the Sacramento-5an Joaquin River Delta (Delta). The combined flow into the Delta
is allocated among state, federal, and local water delivery projects; flows needed to manage
seawater intrusion and in-Delta water quality; and flows needed for fish and wildlife
dependent on the Delta ecosystermn. The SWP pumps water from the south Delta and
delivers water along the 444-mile-long California Aqueduct. During winter and early
spring, when demands are lower, water is stored at the San Luis Reservoir located south of
the Delta, then released from 5an Luis Reservoir in late spring and summer to meet peak
demands. SWTP facilities provide drinking water to 25 million Californians and 730,000 acres
of irrigated farmland (DWE, 2013).

MWD's currently contracted entitlement for SWT water (Table A) is 1,911,500 AF.

In addition, during wet years when excess water is available and the San Luis Reservoir is
full, SWT contractors may receive additional water deliveries (Article 21). However, the
reliability of SWT supplies is dependent on both the hydrology of the Sacramento-

San Joaquin watershed and pumping restrichions in the Delta due to state and federal
environmental regulations. Since the 19705, additional restricions on SWT operations have
been enacted under the State Water Resources Control Board (SWRCB) water rights
decisions, federal biological opinions, and interim court decisions. The most significant of
these restrictions began in 2007 when federal biological opinions for Delta smelt and salmon
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were invalidated in federal court. The interim measures and subsequent revised biological
opinions have substantially reduced water deliveries for the SWT through limits on exports
during months of critical fish concerns {December through June).

The State of California Department of Water Resources 2009 State Water Project Delivery
Relinkility Report (DWR, 2009b) updated DWR's estimate of the current and future water
delivery reliability of the SWT. The 2009 report showed that future deliveries will be further
impacted by significant restrictions due to operational requirements contained in federal
biological opinions and forecasted effects of climate change and sea level rise. Under the
reliability report, long-term average (1922-2003 hydrology) SWT allocations are estimated to
be approximately 60 percent of the Table A demands, while single dry-vear (1977) deliveries
could be as low as 7 percent. Under future conditions, single dry-year deliveries are
estimated to be approximately 11 percent, while long-term average allocations are estimated
to remain at 60 percent. The future allocations translate into long-term average SWTP
deliveries to MWD of approximately 1.15 million AT and approximately 134,000 AF under

single dry-year conditions.

In 2008, a voluntary collaboration of state, federal, and local water agencies; state and
tederal fish agencies; environmental organizations; and other interested parties began
development of the Bay Delta Conservation Plan (BDCP). The purpose of the BDCT 15 to
restore and protect Delta water supply, water quality, and ecosystern health within a stable
regulatory environment. The BDCP is designed to provide the basis for the issuance of
endangered species permits for the operation of state and federal water projects, and would
be implemented over the next 30 years. Draft documents outlining the BDCT strategy and
assessments are currently being released, with a full draft expected for release in the fall of
2013, A parallel effort, the Delta Habitat Conservation and Conveyance Program (DHCCD)
provides the state government’s mechanism for achieving the BDCTYs goals. Under current
BDCT alternatives, new Delta conveyance, water operations, habitat restoration, and other
conservation measures are proposed to address the long-term issues in the Delta. In
developing its projection of supply delivery capabilities, MWD assumed a new Delta
conveyance as fully operational by 2022, which would return supply reliability similar to
2005 conditions, prior to supply regulatory restrictions imposed.

MWD's 2010 Regional Uirban Wirter Master Plan indicates that MWTY's SWT target for a dry
year (based on 1977 hydrology) 1s 522,000 AF in 2015, 601,000 AT in 2020, and 651,000 AF in
2025. These estimates include SWT Table A allocations, MWD carryover storage in the San
Luis Reservoir and other Central Valley transfer and storage programs conveyed in the
California Aqueduct. The 2010 Regional UWMI estimates that the supplies from the
California Aqueduct (SWT deliveries, Central Valley transfers, and Central Valley storage
programs) will be capable of serving between 1.55 million AF to MWD in 2015 and

1.73 million AF to MWD in 2035 in an average year.

3223 Storage Management Programs

While dependent on the supply from the Colorado River and the Delta, MWD relies on
water in storage to augment these supplies during times of supply limitations. It manages
its storage portfolio by storing water during wet years to meet the region's needs during
critical droughts caused by varied hydrologic conditions and SWT pumping restrictions
imposed to protect endangered or threatened fish species. The ability of MWD to project
reliable deliveries to member agencies under significant hydrologic and regulatory

11
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fluctuations is largely dependent on its storage management programs. Currently, MWD
has about 30 storage programs in operation that provide flexibility to meet delivery
requirernents. The storage accounts include groundwater and surface storage programs and
facilities, within and outside of MWDY's service area. MWDY's dry-year storage portfolio has
the potential to store more than 5 million AF.

MWD's 2010 Regional UWMTI indicates that the in-region storage and transfer program
target for a dry year (based on 1977 hydrology) is 685,000 AF in 2015, 931,000 AT in 2020,
and 1,076,000 AF in 2025. The 2010 Regional UWMI estimates that the in-region storage and
transfer program will be capable of serving between 830,000 and 964,000 AF to MWD from
2015 through 2035 in an average year.

3.23 Member Agency Supplies

The Water Authority’s member agendes have important local water supplies that support
the water supply diversification goals of the San Diego region. These consist of surface
water sources, groundwater sources, and water recycling programs as discussed in the
following subsections.

3231  Surface Water

The local surface water yield is derived from the 25 surface reservoirs in San Diego County
(shown in Figure 3-8), with reservoir characteristics summarized in Table 3-3. The total
capacity of these reservoirs is approximately 742,000 AF, providing significant seasonal and
carryover storage for member agencies and the Water Authority. Of the total surface
storage, nearly 70 percent is owned and operated by the City of San Diego, with Helix Water
District, Ramona Municipal Water District, Sweetwater Authority, and the City of
Escondido operating the majority of the remaining storage capacity. The estimated total
average annual inflow to these reservoirs is roughly 100,000 AF, ranging from negligible
inflow during an extremely dry year up to an historical high of 833,000 AT. In the 2010
UWMP, the projected average annual water supply available from these local reservoirs is
approximately 48,000 AF. The average annual available surface water supply is lower than
the average annual inflow due to reservoir evaporation, reservoir spills, and water uses and
losses not directly accounted in the reservoir balance measurements.

The natural runoff into these reservoirs is primarily derived from watersheds that capture
Pacitic storm precipitation high in the Peninsular Range and drain to the Pacific Ocean.

The largest of these reservoirs is El Capitan reservoir (City of San Diego) with a capacity of
over 112,000 AF. The City of San Diego also has 90,230 AFY of storage capacity in the

San Vieente Reservoir,

i
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FIGURE 3-8
Location of San Diega County Surface Water Reserirs

For the 2013 Master Plan, monthly local hydrology developed from 112 years of past records
was simulated for each of the reservoeirs indicated in Table 3-3.7 Total annual inflows for all
San Diego Region reservoirs are shown in Figure 3-7, Inflow varies significantly, and the
actual variability of historical is captured in the 2013 Master Plan dermand analysis through
the use of historical hydrology data.

Within the 2013 Master Plan analysis, the reservioirs are operated based on operating criteria
derived from previous studies, through review of past storage operations, or through
consultation with Water Authority and member agency staff. These reservoirs provide
direct water delivery to various member agencies or store water for future use by the same
agency. When storage developed at San Vicente Reservoir is fully integrated into the

3 Hisloric reseror inflow dala was compiled under prérvigus planning efforls for the periad of 1886 (o 1885, surface waler
hpdrology data s was exlended o include he period from 1980 10 2011 wsing information from e 'Water Aulbarity and
rmernbar agencies. The methodology and results of this edrology exlension pracass for the San Diego Region is presanted in
Appandix F,

Fi



CHAFTER 3.0 REGDMAL EUFPLY ANAL*EIS

Water Authority delivery system, it will provide seasonal and carryover storage for
distribution to the member agencies.

TABLE 3-3

Characlensies of Lacal Surlacs Waler Resarvairs

Storage Capacity  Awverage Annual

Resarvoir Qwner {AF) Inflow (AF)
beerkia Carlsbad Municipal Water District (reated) (] BiA,
Dixon City of Escondido 2,608 BUA
Wohifizrd City of Escondido 6,506 1,613
Red Mountain Fallbrook Public WHility Districz {FUD} (reated) 1,335 BUA
Cuyamacsa Helix Water District B, 195 BliA
Jennings Helix Water District 8,740 BA,
Foway City of Poway 3,330 BA,
Back Rainbow Municipal Water District (reated) Loyat] BiA,
Morro Hill Rainbow Municipal Water District (treatad) 455 BiA,
Ramona Rarmona Municipal Water District 12,000 RS,
Barratt City of San Diego 7847 11,656
El Capitan City of San Diago 112,807 24,414
Hodges City of San Diago 0251 26,119
Lovwer Otay City of San Diego 45,510 £
kliramar City of San Diego T1as B,
borene City of San Diago £0.207 8672
burray City of San Diego 4,414 RS,
Sutherland City of San Diego 29,665 7,768
San Vicante City of San Diago Gi0,230 8035

WWater Authority 152,000
Clivenhain ‘Water Authority 24,364 i
San Dieguito San Dieguito Water District'Santa Fe lmigation BE3 BliA
District
Loveland Swesbwater Authority 25 387 10,707
Sweetaater Sweetwater Authonity 28,078 4,534
Turner Walley Center Municipal Water District (offling) 1,613 BiA,
Henshaw “ista Imgation District 51,774 BliA
Taotal F42,142 110,189

"Average annusl inflow estimated from resarvoir inflows derived from the water years 1956 through 2010.
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FIGURE -7
Tatal Anrual Regarvoir Inflow in San Diego Region, 1900-2010

3232 Groundwater

Groundwater basins in 5an Diego County are limited due to the region’s geology. Where the
hydrogeology is favorable (usually small alluvial sand and gravel aquifers), much of the
higher water quality supply has been developed through construction of relatively shallow
wells, OQutside these areas, groundwater has been developed in fractured bedrock
formations, which generally vield only small quantities of water. The most developed areas
tor groundwater supply are within the Santa Margarita River watershed (Marine Corps
Base [MCB| Camp Pendleton), Mission Basin (City of Oceanside), S5an Diego Formation
(Sweetwater Authority), and Warner Basin (Vista [rrigation District). The total estimated
groundwater supply produced within the Water Authority service area is estimated to be
approximately 22,030 to 28360 AF per year with dry-year supplies expected to be up to
22,238 AT per year.

The greatest potential for new groundwater development exists in the form of brackish
groundwater recovery projects and groundwater recharge and recovery. Brackish
groundwater recovery projects use membrane technology, principally reverse osmosis (ROY),
to treat groundwater high in total dissolved solids (TDS) to potable water standards.

The city of Oceanside’s 6.37 mgd capacity Mission Basin Desalter and the Sweetwater
Authority's existing 4.0 mgd Richard A. Reynolds Groundwater Desalination Facility are the
only currently operating brackish groundwater recovery and treatment facilities within the

Fa
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Water Authority’s service area. Artificial recharge and recovery projects, also referred to as
conjunctive-use projects, can increase groundwater basin yields by diverting excess surface
water to recharge basins or injection wells to supplement natural rainfall recharge.
Groundwater basins can be operated similarly to surface water reservoirs to supply stored
water to the region if imported deliveries are limited due to high demand, or supply and
facility constraints, or a combination thereof. The Fallbrook PUD and MCB Camp
Pendleton, and Padre Dam Municipal Water District and Helix Water District are currently
exploring the feasibility of such projects. Consistent with the 2010 UWMP assumptions, only
“wverifiable” supplies were included in most of the 2013 Master Plan analyses. For one
Master Plan scenario (Scenario C, described in Chapter 4), "additional planned” supplies
were also included. A summary of the groundwater supply volumes applied in the 2013
Master Plan analyses is provided in Table 3-4.

TABLE 3+
Groundwaber Supplies Applied in 2013 Masler Plan Analyses

Groundwater Supplies

(AF)
LWMP Supply
Project Categorias 2015 2020 2025 2030 2035
Locel Warifiable 22,000 26,600 27,600 28,400 28,400
Additional Flannad* 500 11,700 11,700 12,700 12,700

Source: F010 LWMMMP (Wabar Authornity, 2011a)
* Master Plan Soenaria C© only

3233 Water Recycling

Water recyeling has been identified as a growing part of the Water Authority’s resource
mix. Water may be recycled for non-potable or indirect potable purposes. Agencies in

San Diego County use recycled water to fill lakes, ponds, and ornamental fountains; to
irrigate parks, campgrounds, golf courses, freeway medians, community greenbelts, school
athletic fields, food crops, and nursery stock; and to control dust at construction sites.
Recycled water can also be used in certain industrial processes, in cooling towers, for
flushing toilets and urinals in non-residential buildings, and potentially for street sweeping
purposes. Currently, approximately 27,900 AF /YR of recycled water is used within the
Water Authority’s service area, and this number is projected to grow to nearly 50,000 AT per
year by 2035.

Indirect potable reuse is a systemn of reusing wastewater through a mult-barrier treatment
process, which may include treatment technologies such as RO and advanced oxidation,
and a natural barrier, such as a groundwater basin or surface water reservoir then
retreatment before delivery to the retail system. Several Water Authority member agencies
are completing studies pertaining to potable reuse in San Diego County through
groundwater recharge or reservoir augmentation. Consistent with the 2000 UWMDP
assumptions, only verifiable projects were included in most of the 2013 Master Plan
analyses. For one Master Plan scenario (Scenario C, described in Chapter 4), “additional
planned” supplies were also included. A summary of the recycled water supply volumes

applied in the 2013 Master Plan analyses is provided in Table 3-5.
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TABLE 34
Recyoled Waler Supplies Appied in Master Flan Analyses
Recycled Water Supply
UWMP Supply (AF)
Project Categories 2015 2020 2025 2030 2035
Local Warfiable 38,700 43,700 45,600 48, 300 50, 00
Additional Flannad*® 2.500 21,500 25,400 25,500 25,500

Source: FO0 LWMP (Wabar Aushaornity, 2017a)
* Master Plan Scenaria C only

3234 ‘Water Conservation

Both sound water resource stewardship and state law require that water conservation be an
important component of water supply planning. Urban and agricultural water conservation
has proven to be an effective part of the water management toolbox during periods of
drought, where reductions of 10 to 20 percent (more for some agencies) in per capita water
use have been achieved. However, much of the reduction in per capita water use is short-
lived, ultimately rebounding to pre-drought levels. With the passage of the Water
Conservation Act of 2009 (Senate Bill 7 of the Seventh Extraordinary Session or SBX7-7),
retail urban water agencies within the state are required to achieve a 20 percent reduction in
urban per capita water use by December 31, 2020, While the Water Authority is a wholesale
agency and not directly subject to these requirements, the law requires wholesale suppliers
to support retail member agencies” efforts to comply with SBX7-7 through a combination of
regionally and loeally administered active and passive water conservation measures,
programs, and policies, as well as the use of recycled water.

As part of the 2010 UWMP, member agencies provided their strategies for achieving the
provisions of SBX7-7. The 2013 Master Plan baseline analysis is consistent with the 2010
UWMDP treatment of conservation achievement. The conservation levels are increased owver
time as shown in Table 3-6, which represents 20 percent conservation by 2020, However, in
the scenario planning approach considered in the 2013 Master Plan, some scenarios
explored slower or more rapid achievement of the conservation goals as discussed in
Chapter 4.

TABLE 36
Projected Member Apancy Addilional Waler Corsenvalion per SBXT-T

Water Conservation

UWMP Supply (AF)
Project Categories 2015 2020 2025 2030 2035
Local Verifiable &, 700 47,000 72,000 300 117,500

Source: F010 LWAMP (Wabar Authonity, 2017a)

3.2.35 Regional Reservoir Coordination

The Water Authority has made strategic investments in both regional emergency and
CATTYOVET Teservoir storage to improve the reliability of the system to help meet the need for
water during catastrophic outages or during dry hydrologic conditions. The ESP was
augmented with the CSP specifically to improve reliability under dry hydrologic conditions.
The 5an Vicente dam raise project is scheduled for completion in early 2014, with filling of
the Water Authority storage pools to oocur within three to five years of the completion date.

1T
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San Vicente will provide 100,000 AF of water storage resources to buffer dry-year supply
shortages and 52,000 of EST storage.

The majority of surface
storage in the county is
owned and operated by the
Water Authority member
agencies to capture local
runoff and serves to meet
their local retail demands.
The member agencies” local
storage is used to meet
normal demands and
provide service during an
emergency. Typical
operations are to use locally
impounded runoff first and
then supplement with
imported water. This type of \ . y
operation financially benefits  rpg gan Vicente Dam Raise Project yields significant additional
retail agencies because it surface storage for the county.

minimizes costs of imported

water purchases for the Water Authority and minimizes losses of the runoff water due to
seepage and evaporation. Since average evaporation in the county is approximately 5 feet
per year, significant amounts of this water can be lost. Some member agencies also have a
reserve pool of water for emergencies in case of an interruption of other supplies. The city of
San Diego has the largest emergency pool {in which they maintain six-tenths of a year of the
forward-looking demand for emergencies per City Council policy 400-4).

The Water Authority will own or have rights to approximately 196,000 AF of in-region
storage at the completion of the San Vicente Dam Raise project. In addition, the Water
Authority has acquired 70,000 AF of out-of-region groundwater banking, bringing the total
to 266,000 AF of storage available for Water Authority use. Of this total amount, up to
92,000 AT is allocated for emergency storage, and the remaining 174,000 AF (or more) will
be avatlable for carryover, operational, and seasonal storage use. Seasonal storage is defined
as placing water into storage in the low-demand winter months for later use in the summer
muonths to alleviate peak conveyance constraints. Carryover or dry-year storage is storage to
make up for reduced deliveries of imported water during multivear droughts. In analyzing
systern requiremnents, the 2003 Master Plan accounted for the seasonal and dry-year
operation of Water Authority-owned storage (both in-region and out-of-region) and the
operation of the aqueduct system to deliver water to and from available storage reservoirs
to the member agencies.

A workshop was held with the member agencies for the Water Authority to understand and
confirm current and anticipated future operation of their local storage reservoirs. The
member agencies that own surface water reservoirs confirmed that they will continue to use
local runoff water in storage until they reach the emergency pool level, and will then
purchase imported water from the Water Authority to meet retail demands. The member
agencies also confirmed that finandal incentives would likely be needed to modify current

i
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reservoir operations and utilize a portion of available storage to address peak summer
CONVEYANCe CONCerns.

3.3 Local Supply Influence on Water Authority Demand

As discussed in Chapfer 2 - Regional Demand Analysis, the demand on Water Authority
facilities is influenced by the amount of local supply available to member agencies and the
priorities of that use. The Water Authority’s 2000 UWMP provides the annual demand
forecasts for each of its member agencies. This forecast represents the total or gross demand
that the member agency is targeting to satisfy from all available supply sources.

However, to account for the demand on the Water Authority facilities, the gross demand for
each member agency must be reduced by the level of conservation and the quantities of
projected recyeled water, projected groundwater, and local surface water available to meet
the demands. The net demand remaining after conservation and all local sources have been
accounbed for must be supplied by the Water Authority. A summary of these values is
shown in Table 3-7.

The quantities for recyeled water, groundwater, and conservation shown in Table 3-7 are
relatively constant for any given weather pattern and corresponding hydrologic sequence.
Surface water supplies, on the other hand, can vary considerably with weather patterns and
have a greater influence on the net demand on the Water Authority. Figure 3-8 depicts an
example of the influence of local member agency supplies on the Net Water Authority
Demand and, in particular, illustrates the range in local surface water supplies and demands
on the Water Authority when taking into account annual weather variability. Water
conservation and member agency supplies are projected to reduce the gross demand by
over 130,000 AT in the year 2035, Howewver, supply/demand gaps, as shown in Figure 3-8 in
year 2029, may oocur during multiple dry-year conditions.

In the analyses for the 2013 Master Plan, it was assumed that the verifiable local supplies
would reduce the demands on the Water Authority. However, in the scenario planning
approach considered in this study, differing levels of conservation and local supply
development were explored to investigate their effect on Water Authority delivery

reliability.

TABLE 3-7
Projecled Mal Demand on VWater Sufordby — Marmal Weaher Year
Member Agency Supplies
Surface Recycled Dermand on
Total Demand Watar Water Groundwater Conservation ‘Water Authority
Forecast Year {AF) {AF) {AF) [AF) [AF) [AF)
2015 66,000 48,200 38,700 22,000 &, ro0 LaB.400
2020 T22,100 47,800 43,700 26,500 47,000 Gh&,800
2025 TO0,200 47,800 45,600 27,5600 r2,200 Lok ana
2030 850,500 47,500 48,300 28,400 ayr,300 28,400
2035 903,200 47,300 50,000 28,400 117,500 680,000

18
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Chapter 4.0 Scenario Planning

41 Overview

Water supply reliability for the San Diego region is very dependent on numerous federal,
state, and local decisions that affect resource management and demographic makeup.

For example, at the federal- and state-level decisions are related to management of the
Bay-Delta and Colorado River supplies. At a more local level, issues are covering regional
population estimates, land use, hydrologic variability, the effectiveness of conservation
programs, and member agency local supply development. Given the many factors, each
with the potential to affect water variability, the precise trajectory of supply and demand,
and the resulting state of the physical system over time, are uncertain and cannot be
represented by a single view of the future.

In light of this uncertainty, the 2013 Master Plan has utilized a scenario planning approach
to consider and portray a range of plausible futures that are based on reasonable
assumptions limiting the outcomes, or variability, of resource management issues. A
scenario planning approach was also applied to assess water supply reliability in the 2000
UWMD (Water Authority, 2011a), allowing for the identification of potential water
management strategies to address projected supply shortfalls. For the 2013 Master Plan,
many of the resource dedisions and demographics included in the 2010 UWMI were
expanded to provide increased awareness of how each factor may affect infrastructure
needs, and to provide greater flexibility in adaptive management decisions affecting
long-term facility requirements. The most significant of these expanded factors was the use
and analysis of 112 years of historical hydrology to assess the variability of local surface
water supplies. The scenario planning approach is summarized in Table 4-1.

TABLE 4-1
Summary of Scanaria Planning
Analysis Component Description
Scanario Planning Approach Rather than providing one prediction or forecast of the future,

scanarios present altemative viaws of how the future might unfold,
A saf of well-constructad scenarios represents & range of plausible
fulures thet essists in the assessment of future risks and the
development of mitigation and edaptation options and strategies.

Scenario Development for the 2013 Master Plan

Soenzno A | The 2013 Master Plan took two aporoaches to the UWMP Scenano
LWHP Projection | {which was the 2013 Master Plan baseline assumpbion): Scenario A1,
LUWRAP, and Scenario A2, UWMP with Demend Pattern Uncertainty,
due to consideration of dimate effect on outdoor damands.

Lcenano B; Reduced Consarvation, | This scenario represents an imporant upper bracketing scenano by
Lower Local Supgly Development | assuming no new consearvation or member agency supply projects,
pluz an increased level of imported water uncertainty and demand
uncertainty essociated with dimate change.
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TABLE 41
Surnmary of Soanand Planning

Analysis Componant Description

Ecanario C: Enhanced Local | This scenerio assumed more active locel agency resounce
Resource Management | development and management, and less implemeantaticn of regional
soluticns. Demands on the Waber Authonity would be less than in the
2010 UNWMP (Water Authority, 2011a).

Spenano O Adjusted Local | This scenario considerad both edjusted local supply developmeant
Supply Development | (50 percant of 2010 UWMP *verifiable” projects) and adjusted
consarvation (5 percent of SBXT-T targets) to assess higher demand
on the Water Authority.

Comparison of Scenarios Table 4-3 presants & comparison of the scananos in teems of themae,
purpose, gross demand assumplions, dimete change, conservation,
Q54 supplies, member agency supplies, and MWD supplies. Each
scanario essumed besaling projects that included Carlsbad
Desalination Project online by 2016.

Figure 4-1 shows the overall 2013 Master Plan process and the associated chapters.
Highlighted in this figure is the step in that establishes the scenarios considered for the
planning process. The scenarios represent a range of possible future conditions that are
presented in this Scemario Planning chapter (Chapter £).

Stakeholder
Participation

Scenario Performance
Planning Metrics

Risk Factors
and Mitigation

Baseline System

Energy
Analysis

Management

P o e e e

Conclusions and
Recommendations

FIGURE 4-1
Elernints and Associated Chaplers Included in 1ha Masler Plan



CHAFTER 4.1 SCENARID FLAMKING

4.2 Scenario Planning Process

As described in Section 4.1, scenarios were developed based on the major driving forces and
critical uncertainties influencing the operation and reliability of the Water Authority system.
The purpose of the scenarios was to evaluate the performance of the Water Authority’s
systemn under a range of different supply and demand outcomes and to test the sensitivity of
anticipated future infrastructure to these various outcomes. This 2013 Master Plan
documents scenario evaluations and results to develop an overall strategy for the iming
and need of CIP implementation.

This chapter focuses on Scenario Development and describes the scenario planning
approach, development of the specific scenarios, and how other Water Authority documents
supported the development of a logical and defensible range of plausible futures.

421 TEFI'I‘IiI'Iﬂ|DQ'y'

To establish a common understanding of the key project elements and processes specific to
the scenario planning approach used for the 2013 Master Plan, the following project
terminology 15 used:

Storylines - Narratives that describe the estimated trajectory for demand and supplies
during the planning horizon. Narratives help in shaping and understanding the 2013 Master
Man Seenarios.

Scenarios - Combinations of demand and supply conditions that include a range of futures
from forecasted to boundary conditions that aid in analyzing uncertainties beyond the
control of the Water Authority.

System Configuration - Water Authority system configured in model runs, which includes
elements such as pipelines, storage, treatment, and supply assumptions. System
configuration also includes basic operational assumptions, such as reservoir rule curves and
treatment plant utilization priorities.

Baseline System - Representation of the Water Authority’s system that includes projects
planned for implementation by the end of fiscal vear 2014, the Carlsbad Desalination
Project, and completion of the San Vicente Dam Raise Project. The Baseline Facilities
Configuration is also considered the starting point for identifying future systemn
improvermnents to be addressed by 2013 Master Plan options.

Options - Water Authority projects or programs within its control that can optimize the
capacity, operation, and reliability of the supply, conveyance, treatment, and storage system.

4.2.2 Planning Scenarios

Manning for the future needs of the residents of San Diego County involves assumptions of
how the future may unfold over time. However, the precise trajectory of how future supply
and demand conditions may play out over time cannot be represented by a single view of
the future. Scenario approaches have been widely applied in water planning and
management, from global to regional scales, although specific methodologies can vary
considerably.
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Scenarios are not predictions or forecasts
of the future, but are alternative views of
how the future might unfold. A set of
well-constructed scenarios represents a
range of plavsible futures that assists in
the assessment of future risks and the
development of optimization and
adaptation strategies. In scenario
planning, a range of plausible futures,
represented by the funnel shown in
Figure 4-2, can be identified. The suite of
scenarios used in the planning effort
should be sufficiently broad to span the
range of supply and demand conditions.

Alterrative
Futures

Demand

Taday Time ;";.";:n

Scenario planning generally involves the FIGURE 4-2
Concepiual Representalion of the Uncerain Fulure of 2

sheps putiined in Figure 43, with the Syslem, aiso known as “The Scenana Funnel® (adapted from
objectives of the planning effort framed Tiriee and Sehesnes 000

as a question or series of questions.

Scenarios are then developed that account for the range of future conditions by considering
the driving forces that must be responded to (such as water demands and supply
availability) and uncertainties that are beyond the Water Authority’s control (such as
weather conditions and climate change). Marratives are then generated, describing the range
of conditions that can be anticipated, and the pertinent parameters that can be measured
and quantified are established for each scenario. Options development involves analyzing
the existing systern under each of the planning scenarios to identify the extsting (Baseline)
system’s response, evaluating the results of this analysis to identify potential service gaps,
and identifying potential solutions, that is, specific project options, alternatives or strategies
that can be employed to alleviate the predicted gaps. The system is then analyezed with the
implementation of the potential solutions to assess their effectiveness in mitigating the
predicted gaps.
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o= === == -

Identify Driving Forces

I

1

I

Pricritize and Select Critical I
Uncertainties I

1

I

1

Develop Scenario Narratives
(Storylines)

Scenario Development

Develop Quantitative Scenarios I

Perform Systems Analysis

Options Development

FIGURE 4-3
Bleps Considerad in the Scenario Development and Dplions and Alernalives Development Phazes of e Study

4.3 Scenario Development for the 2013 Master Plan

Framing the question to be addressed is important in developing the scenarios that will be
analyzed. The 2013 Master Plan advanced two fundamental questions: (1) “What is the
reliability of the Water Authority system under projections of future supply and demand?”
and (2) "What are the options that will ensure future system reliability for various resource
mixes?” The first question directly relates to incorporating future uncertainty and was the
focus of the scenario development process.

Many driving forces may contribute to future uncertainty in Water Authority supplies,
demands, and infrastructure needs. Such uncertainties, which are largely external to the
control of the Water Authority, are considered along with internal aspects affecting how the
Water Authority manages, operates, or invests in infrastructure. Scenarios can be considered
as multiple representations of future baseline conditions (external factors), from which each
action to be considered in the 2013 Master Plan Update was tested. The supply and demand
uncertainties that were considered are listed in Table 4-2,
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TABLE 4-2
Supply and Darmand Uncartankies

Supply Uncertainties
Location, Magnitude, and Timing of Supplles

Demand Uncertainties
Location, Magnitude, and Timing of Demands

= MWD imported supply reliakbility

= Timing of local supply developrment programs
{recycling, desalination, groundwater) cutside of

‘Water Authority condrol
= Climate change affecting supply reliabiity

= Reguletory changes influencing supply availablity

Demographics/population
Regional economy
Price elasticity of water

Water use efficiency {passive and mandated,
SBXT-T)

Climate changea influance an annwel and paak
demands

Seesonal and diurmal dermand patierns
Regional integration

Annexation of new service areas

While all of the uncertainties in Table 4-2 were considered in the early scenario scoping,
several uncertainties were combined in the development of actual supply and demand
scenarios. For example, uncertainty surrounding the future of Bay-Delta exports, SWT
supplies, and Colorado River supplies were incorporated by considering MWD imported
supply reliability uncertainties. The following scenarios and storylines developed for the
2013 Master lan are further described in the following sections.

Masler Plan Supply-Demand Scenanos

Seanario Description

A — Urban Water Management Plan
8 — Reducad Local Supplies
C — Enhancad Local Supplies

D - Adjusted Locel Supplies

Assumptions for local supply development, conservation targets, impored
supply reliability match 20110 UWRP

Assumes lower local supply devalopment, reduced consardation savings,
reduced imparied supply reliebility, and climate change impacis

Assumes enhanced local supply development, increesaed conservation
savings and imported supply reliability per 2010 UWKMP

Assumes local supply 8nd conservation savings edjusted o reach S0 percent
of targets, importad supply reliability per 2010 LAWMP

4.3.1 Scenario A — 2010 Urban Water Management Plan Projection

This scenario essentially reflects the 20010 UWMDP estimate of demographic projections,
growth patterns, local supply development, and conservation achievement. The Water
Authority’s supply diversificaion mix is largely achieved with a mix of reliable supplies
from the QSA agreements, MWD supplies, local supply programs, and the Carlsbad
Desalination Project. Conservation programs continue to reduce demand up to the SBX7-7
target of 167 gallons per capita per day (GPCD) by 2020, but no further reductions are
considered. MWD supplies are based on the findings in the MWD Regional Lirban Water
Masfer Plan, indicating that supplies would be reliable for meeting Water Authority
demands in normal and single dry years (MWD, 2010b). During multiple dry years,
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howewver, the 2000 UWMP assumed that MWD would allocate water to its member agencies,
and the Water Authority’s allocation would be based on its preferential right (18.7 percent),
with MWIYs total supply, assumed to be 1.8 MAF. Local recyeling and brackish
groundwater projects would continue to be developed, but at a modest (* verifiable™) pace,
and the Carlebad Seawater Desalination Plant will commence deliveries in 2016,

Two scenario branches exist under this storyline to reflect future demand uncertainty.

The first branch (A1) assumed annual demands based on SANDAG's population projections
and seasonal/ daily demand patberns based on historical water deliveries. The second
branch (A2} considered modest increases in annual demands due to the effects of climate
change (approximately 2 percent increase over the study period), with more pronounced
seasonalfdaily demand patterns (an increase of up to 3 to 10 percent during March through
July) due to climate effects on outdoor demand behavior.

4.3.2 Scenario B - Reduced Imported Supplies, Climate Change, and Lower
Local Su ppl*_.r DE"‘-’E‘MPI’I’IEM
This storyline explores two main differences from the Scenario A - 2010 UWMDP storyline. In
this scenario, the regional economy would experience greater growth and consumer
spending and lead to a reduced emphasis on conservation. Only passive conservation levels
would be achieved, while the public focus would be on the benefits of regional economic
growth. Regional agencies would lessen the messaging on conservation while seeking
financial stability by reduced local supply development. Meanwhile, climate change would
oocur eonsistent with recent model projections and lead to a modest increase in annual and
seasonal water demands, as described previously for Scenario A2

Supplies from MWD would be further limited in dry conditions due to continued pressures
on the SWT and Colorado River systems. During multiple dry vears, it was assumed that
MWD would allocate water to its members, and the Water Authority’s allocation would be
based on its preferential right (18.7 percent), with total supply assumed to be 1.5 MAT.

The [ID-Water Authority transfer program and Carlsbad Desalination Project would
continue as planned. Net demand on the Water Authority would be greater than the
projections under the 2000 UWMDP. With the assumptions of lower local supply
development, Scenario B represents the upper bracket for net demands on the Water
Authority.

4.3.3 Scenario C - Enhanced Local Resource Management

Under Scenario C, the recent growing trend of local supply development and demand
management would take hold and aceelerate in a significant way. Local, verifiable water
supply projects would be completed more rapidly than assumed in the 2000 UWMDP, and
several additonal “planned” and “conceptual” projects identified in the 2010 UWMP would
be implemented over the timeframe of the 2013 Master Plan. This scenario assumes there is
less member agency need for a regional supply project. Water conservation continues at a
more rapid rate than established in the SBX7-7 targets of 167 GI'CD by 2020, and further
reductions in demand would be achieved through 2035 (an additional 10 percent to 150
GPCD by 2035). More aggressive conservation targets would be established at either the
local or stabe/federal level, creating the driver for these changes.
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The Water Authority’s QS5A supplies would continue to ramp up to full implementation as
soon as planned. The demand for MWD supplies would be reduced with the growing
emphasis on local supply enhancement and demand management programs. However,
MWD supplies would remain a significant and important part of the resource mix. During
multiple dry years, it was assumed that MWD would allocate water to its members, and the
Water Authority’s allocation would be based on its preferential right (18.7 percent), with
total supply assumed to be 1.8 MAF. Under this scenario, net demands on the Water
Authority would be less than the 2000 UWMT projections. With the assumptions for a
higher level of local supply development, Scenario C represents the lower bracket for net
demand on the Water Authority.

4.34 Scenario D - Adjusted Local Supply Development

The Adjusted Local Supply Development Scenario reflects the 2000 UWMTP estimate of
demographic projections and growth patterns. Local supply development and conservation
achievement is reduced to 50 percent of what was considered verifiable for the 2010 UWMI.
The Water Authority’s supply diversification mix is largely achieved with a mix of reliable
supplies from the [ID-Water Authority transfer programs, MWD supplies, local supply
programs, and the Carlsbad Desalination project. Conservation programs would continue to
reduce demand, but only up to 50 percent of the 5BX7-7 target of 167 GI'CD. The Water
Authority’s QSA supplies would be delivered in accordance with current agreements.

MWD supplies would be based on findings in the MWD Regional Urban Water Master Plan,
indicating that supplies would be reliable for meeting Water Authority demands in normal
and single dry years (MWD, 2010b). During multiple dry years, however, it was assumed
that MWD would allocate water to its members, and the Water Authority’s allocation would
be based on its preferential right (18.7 percent), with MWD's total supply assumed to be

1.8 MAF. Local recycling and brackish groundwater projects would continue to be
developed, but at a reduced rate of 50 percent of the verifiable project yield stated in the
2010 UWMP. The Regional Carlsbad Seawater Desalination Factlity will commence
deliveries in 2016. Under Scenario D, net demands on the Water Authority would be greater
than the 2010 UWMP projections, but less than Scenario B.

4.4 Comparison of Scenarios

Table 4-3 compares the 2013 Master Plan scenarios against nine criteria: theme, purpose,
gross demand assumptions, climate change, conservation, Q5A supplies, Carlsbad
Desalination project, member agency supplies, and MWD supplies. The resulting net
demands on the Water Authority demands (or NeDWAF, defined in Chapter 2 - Regional
Demand Analysis) associated with the scenarios are shown in Figure 4-4. As shown in the
figure, there is considerable uncertainty with respect to the range of future demands.

By 2020, normal year demands are projected to range between 320 and 640 TAF, with

260 to 570 TAF considered in the UWMT scenarios. By 2035, the normal year demands range
from 620 to 830 TAF, with 660 to 680 TAF considered in the UWMP scenarios. The results
demonstrate the considerable range of forecasted Water Authority demands that were
considered in evaluating future infrastructure needs and depict the influence of local supply
development and conservation on Water Authority demands. Tables 4-4, 4-5, 4-6, and 4-7
provide summaries of the projected water resource mix to meet the demands anticipated
under each of the four 2013 Master Mlan scenarios.
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TABLE 4-3
Seenarios for Lisa in e Masler Plan
Scenarioc A1 Scenario AZ Scenario B Scenario C Scanario D
Limited MWD Supplles
2090 U'WMP with Damand under Reglonal Economic Enhanced Local Adjusted Local Suppily
Mame 2010 Uwiie Fattern Uncertalnty Focus and Climate Change = Resowrce Dewvalopment Dreveloprmant
Theme Current estimates | Sessonal and daily demand Imporied water uncartainty is | Local supply development | Mermiber agency local supply
used in Water patterns are important and significant, especialby in dry and demand developmeant and
Autnonty planning | wuncartain with impacts to years and, when coupled with | management are the consanvation savings reach
and represants conveyance-related relisodity | factors thal may siow the focus with less 50 percent of planned
supody and mMEasuras. reduction in demands or the willingniess for regional amaurits (alkws for member
dermand consistent development of local project, solutions. Presents an egency uncerainty o meet
with 2010 LIWWKAP presents an irmgortant important bracketing established targets L
assurnptions. brechkating scenanio. SCEMAra. Provides an intarmadiztea
SCENano o comparns project
timing against the basaline.
Purposa Aszsisis in Assists in evaluating the Emphasis of scenario is to Emphasis of scaneno is Assists in exploring the
axploring the effect of demand pattem explore the high-demand, to consider & shift to more | refiability of the Water
reliabiity of the uncartainty associatad with lowe-irmport supply interactions. | active mamber agency Authaority system under the
Watar Autnority projected climate changs, Allows exploration of the resource planning and current past avelable
gyetam undar the benawiar shifts, andior future | range 2nd magnitude of rmenagement. Allows demand projections
curent best agrcultural demands widening supply-derand axpioration of the lower degendent on 50 parcent of
avelable supply imbalanceas. demands on the Water lozal supply developrmant.
and dermend Authority than considered
projecions, in thie 2010 LAWRME.
Gross Per 2010 LWhapP Per 2010 LWYMP projections, | Per 2010 UNYMP projections, | Per 3010 UWMP Per 2010 UWMP
Demand projections, consistant with SAMDAG consistant with SAMNDAG projecions, consistent projections, consistant with
Azsurnptions | consistent with population projactions, population projactions, with SAMDAG population | SANDAG population
SAMDAG accelerated growth forecast, | accelerated growth forecast, projecions, acceleratad progections, accelerated
populetion End S0MEe annexations., End S0MEe annexations., growth forecast, and arowth forecas:, and soma
projections, sOme annexations. ernexalions.
accelersted growh
forecast, and
SOME annexations.
Climate Mons Climate effect on oubdoar Climate effect on oubdoar Mons Mone
Changa demands considared. demands considered. Limited

kW'D suppiies could stam
from climate-related impacts
an SWF and'or Colorado

River systems.
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TABLE 4-3
Seenarios for Lisa in e Masler Plan
Scenarioc A1 Scenario AZ Scenario B Scenario C Scanario D
Limited MWD Supplles
2090 U'WMP with Damand under Reglonal Economic Enhanced Local Adjusted Local Suppily
Mame 2010 Uwiie Fattern Uncertalnty Focus and Climate Change = Resowrce Dewvalopment Dreveloprmant
Consarvation | Per 88X7-7 Per SBXT-F targets by 2030 | Slow adoption of SBX7T-T S8X7-TF targats are At an amount of 50 percent
tergets oy 2020 a5 | &s described in the 2010 targets. Agences maintain acheeved more rapidly per SBET-TF targets by 2020
described in the USMP; mo furtheer reductions | current credits for recyced and are further reducad g5 described in the UWMP;
2010 UWWP; no considerad, water supplies for SEXT-T by 2035, Assumes GPCD | no further reductions
furthier reductions achievarment, but no furthar i= further reduced by considared.
corsidernsd. reductions. 10 percent to 150 GPCD
by 2035,
254 Developed a5 Davelopad as planned. Davelopad as planned. Developed as plannad. Developad a5 planned.
Supplies planned.
Carsbad Developed a5 Developed as planned; Developed as planned; online | Developed &s planned; Developed as plarmed;
Desalinetion | planned; online by | onlne by 2016. by 2016, anling by 2018, anling by 2016
Project 2016.
Member Projects that met Projects that mat the 2010 Memiber agency projects, 2010 LWNP “varifiable” At an amount of 50 percent
Agancy thie 2010 LWMP LWMP “werifiabla” critaria evan “werfisnle” projects, are | projects are implementad | of projects that met the 2010
Supplies “werifigbde” critaria | included. defayed or shelved such that at a fester rate, and some | UWKP “wenfizble” criteria
inciuded. implameantation in the “planned”™ and included.
tirmeframe for the 2013 Master | “conceptual® projects are
Plen Updats is mot included. implamented by 2035
B Considersd Considerad reliable in normal | Considered reliable in normal | Considered refiakble in Considered reliable in
Supplies reliable in normal and single dry years. and single dry years. Allocated | normal and single dry normal and sngle dry years.
and single dry Alkzcated according to according to Preferential Right | years. Allocated Alocated according to
years, Alocetad Preferential Right of of 18T parcant of 1.5 MAF in according to Preferental Preferential Right of
according to 18.7 percent of 1.4 MAF in muitiple dry years. Right of 18.¥ parcent of 16.7 parcent of 1.8 MAF in
Fraferantial Right | multiple dry years. 1.8 MAF in multipbe dry multipla dry years.
of 18.7 percent of YEEE,
1.6 MAF in
muliple dry years.

Source: 2010 LWMP {Water Autharity, 2011a)
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Met Demand on the Water Authority
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Comparzan of Water Authority Demands Congidersd in Masler Plan Scenarios
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TABLE 44
Seenario A - 2010 UNMP SupphesiDemands

Mormal Waler Year — Projecled Resource Mix (AFYR)

2015 2020 2025 2030 2035
Tatal Diemand less Conservation g47 300 G745, 100 718,000 753,600 TBA, 700
Member Agancy Supplles 108,800 118,200 122,100 124,100 125,600
Surface Water 44,200 47,500 47,900 47.500 47,300
Groundwater 11,700 11,100 12,100 12,800 12,800
Brackish Water 10,300 15,500 15,500 15,500 15,500
Recycled Water 34,700 43,700 4,600 48,300 50,000
Water Authority Supplies 140,200 326,200 336,200 335,200 336,200
254 Transfars 180,200 270,200 280,200 240,200 280,200
Cerlsbad Deselination - 56,000 L&,000 56,000 56,000
Projact
MWD Supplies 358,200 230,700 254,700 293,300 323,900
Met Damand on Water 538 400 556,500 545,900 529,500 BE0, 100
Authority

Source: 2010 LWMP {Water Autharity, 2011a)

TABLE 4-5
Seenaria B - Lower Local Supply Development

Normal Water Year — Projected Resource Mix (AFMYR)

2015 2020 2025 2030 2035
Total Demand less Conservation G656, 100 ¥35,400 B0a,900 adE,B00 820,300
Member Agency Supplies 108,500 118,200 122,100 124,100 125,500
Surface Water 48,200 47,000 47,900 47,500 47,300
Groundwater 10,000 10,000 10,000 10,000 10,000
Brackish Water 10,300 10,300 10,300 10,300 10,300
Recycled Water 27.800 27,500 27,900 27,800 27,5900
Water Authority Supplies 180,200 326,200 336,200 336,200 336,200
254 Transfars 180,200 270,200 280,200 280,200 280,200
Carlsbad Desalination - 56,000 &&,000 56,000 56,000
Froject
MWD Supplies 389,500 313,100 372,600 434,500 460,500
Met Damand on Water 559,700 693,300 04,800 771100 B25,800

Authority
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TABLE 46
Seenario C - Enhanced Local Ressurce Davelapimant

Mormal Water Year — Projected Resource Mix [(AFYR)

2015 2020 2025 2030 2035

Total Demand less GEE, 100 735,400 B04,900 B6E,800 920,300

Conservalion

Member Agency Supplies 114,800 151,400 158,200 162,200 163,500
Surfaca Water 48,200 47,900 47,900 47,500 47,300
Groundwater 11,700 11,100 12,100 12,800 12,800
Brackish Watar 10,800 27,200 27,200 28,200 28,200
Recyclad Water 41,200 2,200 72,000 13,700 75,300

Water Authority Supplies 180,200 326,200 336,200 336,200 336,200
254 Transfars 180,200 270,200 280,200 2B0,200 280,200
Carlsbad Desalinglion - 58,000 &&.000 56,000 56,000
Froject

MWD Supplies 355,200 187,500 32,600 255,200 285,900

Met Deamand on Water 535,400 523,700 558,800 581,400 G2z, 100

Authority

TAHLE 4-T

Seenana D - Adjusled Local Supply Develaprmant

Mormal Waler Year — Projecled Resource Mix (AFYR)

2015 2020 2025 2030 2035

Total Demand less Conservation 649,600 697,800 753,100 801,300 B43,500

Member Agency Supplies 102,600 106,600 104,100 109,500 110,500
Surface Water 48,200 47,900 47,900 47,500 47,300
Groundwater 10,800 10,500 11,000 11,400 11,400
Brackish Water 10,300 12,900 12,900 12,900 12,900
Recycled Watar 33,300 35,300 37,300 38,100 30,900

Water Authority Supplies 180,200 326,200 336,200 336,200 336,200
QSA Transfers 180,200 270,200 280,200 280,200 2B0,200
Carlsbad Desalination - 56,000 56,000 56,000 65,000
Froject

MWD Supplies 356,800 264,800 307,800 355,200 306,700

Net Demand on Water 547,000 591,000 644,000 691,400 732,900

Authority

413



Chapter 5.0 Description of Baseline System
and CIP Projects Considered in
the Master Plan

5.1 Overview

A thorough examination of the capabilities of the existing aqueduct system was performed
to ensure 1) optimal use of the existing system of conveyance, treatment, and storage
facilities; and 2) new infrastructure will be implemented at the appropriate timeframe to
match the most recent projections of future supplies and demands.

This chapter describes the *Baseline Systemn,”™ which consists of the Water Authority’s
existing aqueduct systemn, all ongoing infrastructure improvements that will be completed
and placed in service by 2015, and the Carlsbad Desalination Project. The Baseline System
represents the components of the aqueduct system that will be in service at the beginning of
the 2013 Master Plan planning horizon.

This chapter also describes a number of other existing CIT' projects that were re-evaluated
under the 2013 Master Plan but are not part of the Baseline System. These other existing CIT*
projects were re-evaluated to determine if there is still a need for these projects and, if so, to
identify an appropriate scope and implementation timeframe. The re-evaluation of the
existing projects 15 discussed in Chapter 8 - System Religbility with Faclity Opfions, and the
results are included in Chapler 11 - Conclusions and Recommendafions.

This 2013 Master Man primarily focused on evaluating existing CIP projects that would
address supply shortfalls, conveyance constraints, and aqueduct system operational
concerns. Other projects within the existing CIP, including projects that address
environmental mitigation, building improvements, and the replacement and rehabilitation
of existing infrastructure, have not been evaluated as part of this master planning process.

Topics covered by this chapter are summarized in Table 5-1 and described in more detail in
the sections that follos.

TABLE 5-1
Ovendew of Basaline Systam and Current CIP Projacts
Analysis Componant Description
Basaline Systam Baseline System facilities include the existing aqueduct system, ongaing
CIF construction projecis, and the Carsbad Desalination fadlity.
Ewvaluation of Existing Exmisting CIF projects evaluated in the 2013 Master Flan incude projacts
CIP Projects that would address supply shorlages, incraase conveyance capacity, and

improwe the physical operation of the agueduct system.

Figure 53-1 shows the overall 2013 Master Plan process and the associated chapters.
Highlighted in this figure is the step to assess the performance of the Water Authority’s
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Baseline System. The evaluation of the Baseline Systemn is described in Chapter 6 - Baseling
System Reliaklity.

Stakeholder
Participation

- .

Risk Factors
and Mitigation

Baseline System

Energy
Analysis

Management

Conclusions and
Recommendations

FIGURE &1
Elernents and Associated Chaplers Included in tha Masler Flan

5.2 Existing Aqueduct System

The Water Authority’s aqueduct systern is a complex network of large-diameter pipelines,
pumping stations, control and metering facilities, water treatment plants, and storage
reservoirs that delivers both treated and untreated water service to the member agencies.
The pipelines are divided into two aqueduct alignments, both of which originate at Lake
Skinner in southern Riverside County and run in a north-to-south direction through the
Water Authority service area. In addition to the north-south pipelines, several east-west
pipelines extend service to multiple member agencies. A list of the major pipelines owned
and operated by the Water Authority is provided in Table 5-2, with the pipeline locations
shown in Figure 5-2.

TABLE 5-2
Wialer Autharily Bioelines
Pipelines Langth (miles) Diameter {Inches)
First San Diege Agueduct:
Fipeline 1 and Fipaline 2 244 4B
La Mesa-Sweetweter Extension 184 18—48
horano-Lakeside Pipeling 4.5 5440
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TABLE 5-2
Waler Autharity Pipelines
Pipelinas Length (miles) Diamater {inches)
Second San Diege Agueduct:
Fipeline 3 =) BE—T5
Pipeline 4 L] G8-108
Fipeline § 333 B5-108
East-West Pipelines:
Crossover Fipsline T5 &6
Morth County Distribution Pipeline 4.5 72
Tri-Agencies Branch Pipeline 6.4 2142
Ramaone Fipeline T2 657
Walley Canter Fipalina 4.5 &6
Clivanhain Pipeline 4.5 TE
Olivenhain-Hodges Pipeline 1.5 120
San Vicents Pipeling 11 102

FIGURE &2

Waler Autharily Bigeline System
Source: 2090 UWMF (Waler Authority, 201 1a)
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5.2.1 First Aqueduct

The First Aqueduct consists of Pipelines 1 and 2, which are located in a common
right-of-way and are operated as a unit. North of the Crossover Pipeline, the First Aqueduoct
delivers treated water from MWD's Skinner WTT with a capacity of 180 cubic feet per
second (cfs). The transition of ownership from MWD to the Water Authority is six miles
sputh of the San Diego county boundary (the “MWD Delivery Point”™). Treated water
delivered through the First Aqueduct serves Fallbrook, Rainbow, Rincon, Vallecitos, Valley
Center, Vista, and Yuima. Three Water Authority service connections on the First Aqueduct
are north of the delivery point.

South of the Crossover Pipeline, the First Aqueduct is refilled with untreated water via a
connection with the Crossover Pipeline. The capacity of the First Aqueduct below this
connection is 190 efs. The First Aqueduct terminates at the San Vicente Reservoir in Lakeside.
Untreated water delivered through the Crossover-First Aqueduct system serves Escondido,
Helix, Poway, Ramona, 5an Diego, and Vista. The capacity of the Crossover Pipeline is

200 ofs. Water delivered to Helix at its Levy WTT is also treated to supplement the demands
of Padre Dam, Lakeside, and Ctay through a contractual agreement between the Water
Authority and Helix, whereby the Water Authority has a 36 mgd capacity right in the Levy
WTP.

5.2.2 Second Agqueduct

Pipelines 3, 4, and 5 form the Second Aqueduct. Each of these pipelines is operated
independently. All three pipelines run from the MWD Delivery Point, six miles south of the
county boundary, to the Diversion Structure in Twin Oaks Valley, and continue south to a
point where the Second Aqueduct crosses Interstate 15 in the Mira Mesa area. Pipeline 5
terminates just north of Interstate 15, while Pipelines 3 and 4 continue to the south end of
the County, terminating at the City of 5an Diego’s Lower Otay Reservoir. The Second
Aqueduct pipelines deliver both treated and untreated water.

5221 Reach from Metropolitan Delivery Point to Twin Qaks Valley Diversion Structure

The design capacity for Pipeline 3 is 280 cfs, Pipeline 4 is 470 ofs, and Pipeline 5 has a design
capacity of 500 cfs at the delivery point from MWD. Within this reach, Pipelines 3 and 5 are
used to deliver untreated water, and Pipeline 4 is used to deliver treated water. Untreated
water 15 delivered to Oceanside’s Weese WTE and the Water Authority’s Twin Oaks Valley
WTP. Pipeline 4, operating in conjunction with the First Aqueduct, provides a total
treated-water delivery capacity of approximately 615 cfs to the Water Authority’s service
area from MWD, Treated water is delivered in this reach of Pipeline 4 to Fallbrook,
Oceanside, Rainbow, Vallecitos, Valley Center, and Vista. The Valley Center Pipeline is a
treated water pipeline running from west to east that interconnects Pipeline 4 with
Pipelines T and 2. The Valley Center Pipeline can be used to supplement treated flows in
either direcHon. The Water Authority also operates the North County Distribution Pipeline
(NCDI) in this reach. This pipeline extends from Pipeline 4 to the west, and delivers treated
water to Oceanside, Vista, Vallecitos, and Rainbow from both Pipeline 4 and Oceanside’s
Weese WTT.
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5222 Reach from Twin Oaks Valley Diversion Structure to Interstate 15

Pipelines 3, 4, and 5 continue in this reach. Currently, Pipeline 3 conveys treated water
south of Twin Oaks. When the Carlsbad Desalination Plant comes online in 2006, a 5.5-mile
portion of Pipeline 3 will be re-purposed north of the San Marcos vent to convey product
water from the Carlsbad desalination plant to the clearwells at the Twin Oaks Valley WTP.
South of the San Marcos Vents, Pipeline 3 will continue to operate as a treated-water
gravity-flow pipeline. Pipeline 4, which has a capacity of 450 efs, conveys treated water.
Pipeline 4 will refill Pipeline 3 south of the San Marcos vent, where Pipeline 3 capacity is 200
ofs. Treated waber is delivered to Vallecitos, Carlsbad, Vista, Oceanside, Olivenhain,

San Dieguito, Santa Fe, City of San Diego, Del Mar, and Ramona in this reach. Pipeline 5 has
a capacity of 636 ofs and s used to deliver untreated water to the Badger and David C.
MecCollom WTDPs. The Water Authority operates two lateral lines in this reach, the Tri-
Agency Pipeline (TAP) and the Ramona Pipeline. The TAP delivers treated water to Vista,
Carlsbad, and Oceanside. The Ramona Pipeline 15 a treated-water line that runs from west
to east and delivers water from the Second Aqueduct to Ramona and portions of Olivenhain
and the City of 5an Dhiego.

5223 San Vicente Pipeline {Connected to the Second Agqueduct)

The 5an Vicente Pipeline is a bi-directional east-west pipeline that delivers untreated water
from Pipeline 5 to the San Vicente, E] Capitan, and Jennings Reservoirs and the Levy WTDP.
Pipeline capacity 1s 444 cfs. The 5an Vicente Pipeline normally fills San Vicente reservoir for
emergency, carryover, and operational storage. To meet peak untreated water demands and
during emergency operations, the San Vicente Pump Station is used to pump backflows from
San Vieente reservoir to Pipeline 5. The San Vicente Pump Station has a current capacity that
varies between 240 and 296 cfs depending on the water surface elevation in San Vicente, with
a planned capacity of 444 cofs,

5224 Reach from Interstate 15 to Miramar WTP

Four pipelines span the reach from the Miramar Vents to the City of 5an Diego’s Miramar
WTT: Pipelines 3, 4, 4A, and 4BL Pipelines 3, 4, and 4A are located in the same right-of-way,
operate as a single pipeline, and deliver untreated water. Pipeline 3 is currently not in use.
This pipeline was taken out of service as part of a sequential series of relining projects.
Pipeline 3 will be returned to service between Interstate 15 and the Miramar WTD in 2017,
following completion of the Nob Hill Modifications project. Pipeline 481 is used to deliver
treated water and is generally located in a separate alignment from the other three pipelines
in this reach.

5.2.25 Reach from Miramar WTP to Alvarado WTP

Pipelines 3 and 4 are used to convey untreated water. These pipelines are operated
independently, with Pipeline 4 terminating at the Alvarado WTP and Pipeline 3 extending
to Lower Otay. Pipeline 3 is currently out of service within this reach. This pipeline was
taken out of service as part of a sequential series of relining projects, and will remain out of
service until untreated water demands increase above the capacity of Pipeline 4. Pipeline 4
has a capacity of 220 ofs and 15 used to deliver untreated water to the Alvarado WTE. Just
north of the WTP, Pipeline 4 is connected to Pipeline 3 via a temporary 30-inch
interconnection. The 30-inch interconnection s used to refill Pipeline 3 and has a capacity of
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70 cfs. This interconnection is considered a temporary facility that was only intended to
remain in operation until the original completion date for the Mission Trails suite of
projects. With adoption of the fiscal vear 2001 budget, the Mission Trails projects were
delayed indefinitely.

Treated water in this reach is delivered through Pipelines 4BI and 4BII, which operate as a
single pipeline and have a capacity of 410 cfs. Pipeline 4BII is connected to the Missions
Trails Flow Regulatory Structure (FRS), and provides regulatory storage for the treated
water pipeline south of Mission Trails Regional Park.

5226 Reach from Alvarado WTP to Lower Otay Resenvoir

South of Alvarado, two pipelines continue south to Lower Otay Reservoir. Pipeline 3 has a
capacity of approximately 140 cfs and is used to deliver untreated water to Sweetwater
Authority at the Perdue WTTP and to San Diego at the Otay WTP. However, Pipeline 3
capacity is currently constrained by the 30-inch interconnection. Pipeline 4, also known as
Pipelines 4El and 4EIL delivers treated water and has a capacity of 370 ofs from Alvarado to
Sweetwater Reservoir. South of Sweetwater, the capacity is 200 cfs to its termination at
Lower Otay. Treated water service is provided to 5an Diego, Helix, Sweetwater, and Otay in
this reach.

5.2.3 Pumping Stations

The Water Authority maintains seven pumping stations that enhance the operational
Hexibility of the ]:-:lemL system to meet daily, seasonal, and emergency needs. The Water
g‘kuthunt}ruh ned pump stations are listed in Table 3-3. Capacities shown are either the
current or planned operating capacity.

TABLE 5-3
Waler Autharity Pump Stalions
Capacity Service

Purnp Stations {cfs) Type Purposa
Ezscondido Purmg Station 20 Untraated Operational
Walley Canter Purng Station 40’ Treated Operational/ESF
kiramar Purng Station &0° Treatsd Operational/ESF
Clivenhain Pump Station 14 Untreatad Operational/lESP
San Vicante Pump Station 444 Untreated Cperational/lESP
Hodges Pump Station 5460 Untreated ESP/Operational/Power
Twin Qaks Valley ESF Pumg 34 Untraated ESP
Station
Motes:

-L‘urrant capacity is 20 cfs. A planned expansion to 40 cofs was assumed in the #2013 Master Plan analysis,
“ A planned oparating capacity of 60 ofs was assumed in the 2013 Master Plan analysis following complation
of the Miramar Pump Station Improvements project.
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Three of the water pump stations are for untreated water and are sized to protect the region
from potential disruptions of imported water supplies. If a supply disruption oocurs, the
untreated water pump stations will deliver emergency water supplies from newly expanded
or existing local storage reservoirs.

At other times, except for the Miramar Pump Station and Twin Oaks Valley ESP Pump
Station, all the Water Authority-owned pumping stations can be used to move water
supplies into and out of storage reservoirs to meet seasonal delivery needs and to augment
daily supplies to the member agencies. The Miramar Pump Station is mainly used to deliver
treated water via the aqueduct system from the eity’s Miramar WTP to city of San Diego
service connection 5011 south of the WTP. The Twin Oaks Valley ESP Pump Station is used
to deliver untreated water supplies to the Twin Oaks Valley WTT when flow from the north
is interrupted.

5.24 System Storage

As mentoned earlier, the aqueduct system is a large, complex network of pipelines, pump
stations, treatment plants, control structures and service connections. The operators of this
systemn are constantly making adjustments to these fadlities to meet member agency daily
orders for both treated and untreated water deliveries. These adjustments take into
consideration the transit time between the supply sources and the points of delivery to each
member agency to assure that the water reaches the member agency when expected. System
regulatory storage improves these operations by providing storage reservoirs located at
strategic points throughout the system that buffer the constant adjustments and enhance the
ability to manage daily aqueduct operations.

Systemn regulatory storage is also used to manage hydraulic transient impacts related to
sudden (both expected and unexpected) flow changes related to operation of Water
Authority owned pump stations. System regulatory storage allows for a constant delivery to
the member agencies when pumps are stopped or started, and prevents spilling of water if a
member agency suddenly rejects flow due to changes within the member agency system. As
the Water Authority increases its use of pump stations, flow regulatory storage can benefit
systemn reliability by reducing surge and cushioning deliveries after a pump trip. Existing
Water Authority-owned system regulatory storage faciliies are listed in Table 54.

TABLE 5+
Waler Autharity Svslem Sharage
Capacity Service

Systern Storage img) Type Purposa
Twin Qaks Valley Diversion 22 Untreated Operational
Structura
Mission Trails Flow Regulatory 18 Treated Ciperational
Storape
Morth County Distribution Flow 1 Treated Cipergtional
Reguletory Storege
San Vicante Surga Control Facility 3 Untraated Operational/lESF
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5.2.5 Water Treatment Plants

Water treatment for almost all retail water service is provided by either a member agency
WTT, Twin Qaks Valley WTP, or by MWD's Skinner WTT". This regional treated-water
capacity provides flexible and robust local water treatment options and supports member
agencies” constructed facilities. The Skinner facility also provides treated water to other
MWD member agendies in Riverside County, Eastern MWD, and Western MWD, A List of
the local and regional treatment plants and their capacities is provided in Table 5-5.

TABLE 54
Existing Area Wabar Treatrnent Facililies and their Raled Capacilies in 2013

Rated Capacity

Agency Treatment Facility {mgd)
Escondido-Vista Escondido-Vista &h
Helix Ly 106
Olivenhain Olivenhain e
Jceanside Weese 25
Foway Benglumnd 24
San Diego Alvarado 150"

Miramar 140

Citay 35.5
San Diequito-Senta Fa Badger 40
Swestwater Authaority Perdua 3
Water Authority Twin Caks Valley 104
Total 750

* After COPH approval the WTF will be certified for 200 mgd
= After COPH approval the WTF will be certified for 215 mgd

5.26 Storage

The Water Authority’s in-region storage includes the Olivenhain Reservoir, the San Vicente
Reservoir, and Lake Hodges. In addition, the Water Authority has contracted for
out-of-region groundwater storage at the Semitropic and Semitropic-Rosamond Water
Banks. Olivenhain Reservoir is owned by the Water Authority and has roughly 24,700 AT of
available storage, with 18,000 AF typically reserved for emergency purposes. The San
Vicente Reservoir is owned by the City of San Diego. Following completion of the 5an
Vicente Dam Raise, the Water Authority will own storage rights within the reservoir for
carryover and emergency use. The Water Authority’s carryover storage capacity is 100,000
AF, and the emergency storage capacity is 52,000 AF. The Water Authority also has 20,000
AF of storage capacity in the City of San Diego’s Lake Hodges Reservoir. The Semitropic
and Semitropic-Rosamond Water Banks are large programs that store water for many water
agencies. The Water Authority owns rights to 16,000 AF but has capacity to store up to
70,000 AF. Table 5-6 summarizes the Water Authority’s available storage.
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TABLE 54
Waler Autharity Slorage Faclifies Summany

Water Authority

Storage Capacity

Storage Facllity Ownership [AF)
Clivenhain Ressrvoir Water Sutinonty 24,364
San Vicante Resarvoir City of San Diego 162,000*
Lake Hodges City of San Diego 20,000
Sarmitropic and Rosarmond Semitropic Water 0,000
‘Water Banks Storage District
Taial 255 364

* ESP = 52,000 AF, Carryover = 100,000 AF

5.3 Existing CIP Projects Included in Baseline System

The following existing CIP projects are included in the Baseline System. Assumptions
regarding these projects are described in Table 5-7.

TABLE &7

Waler Autharity CIP Projecks Assumisd in 2013 Master Plan Baseline Faciliies Syshern Confiquralion

Project Mame

Project Description

Relining and Fipa
Replacamant Program

Carisbad Desalingtion
Agqueduct Improwemeants

Mob Hill improvemeants

Olivenhain 9 FCF

Qlivenhain-Hodges
Fumped Storage

Twin Caks Storege

Tiee program bo assess, prioritze, and rehabilitate the 82 miles of presiressed
concrete cylindar pipe (PCCP) within the Watar Authority's aqueduct system was
iniiated in 1993, The approxdmate 34 miles of pipeline rehakiitated to date has
been included in the 2013 Master Plan Assumptions. The Master Plan has
assumead that the ralining of Pipeline 3 bateean Lake Murray and Lower Cday will
be complate by 2016, and that Pipeline § betwesn the MWD Delivery Point and
Twin Caks will be relined by 2024, After relining, the capacity of Pipeline & will be
reduced from S00 to 440 cfs. Mo capacity reduction was assumed following the
relining of Fipelina 3.

The Carsbhad Desslination Agueduct Impravemeants include new connactions bo
the Second Aqueduct pipelines in San Marcos and at the Twin Saks WTP, and
the rehabilitation and repurposing of a five-mile portion of Pipsline 3 betwesn San
Marcos and Twin Qaks Valley. The complation date assurmed for these
improvements, allowing for delivery of full plant capacity, i 2016.

This project incledes the bowering of an B00-foot segrment of both Fipslines 3 and
4 212 high point elevation to awoid potentially darmaging transiant pressuras
resulting from & sudden flow interruption. The lowenng of Pipalines 3 and < will
have no impact on pipeline capacities assurmed in the 2013 Master Plan.

This progect provides a new untreated water flow control facility {FCF) and
connechon bo the Second Agueduct 25 an opbion bo serve Clivenhain's David C.
McCollom WTP.

The Lake Hodges Pumped Storage Project allows the fransfer of water babtweaan
Lake Hodges and the Olivenhain ressrvoir. Water and energy operabions are
considared in the 2013 Master Plan.

Thizs progect will assess faclity opbions o regulate unacceplable flow fluchuations
that cocur during peak delivery period 1o the Twin Gaks Valley WTP. This project
will mot affect 2013 Master Plan defivary assumptions for the Twin Oaks WTR.
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TABLE &-F
Waler Autharity CIP Projecks Assumisd in 2011 Master Plan Baseline Faciliies Syshern Configuration
Project Mame Project Description

Twin Qaks Valley WTF This new progect will expand to tve north and northeast the gecgraphic area that

Expanded Service Area can regsonaoly be served by the Twin Gaks Valey WTP. Assumpbions made in
the 2013 Mastar Plan indude a changa in minimurn metar capacity on Fipsline 4
at tve Delivery Point from 45 to 40 ofs and an increass in capacity at the
Fipeling 24 Purmg Station frorm 20 10 40 ofs,

ESF — San Vicente Dam This progect will increase storage wolume owned oy the Water Authority to

Raise and Carryover 162,000 AF. The 2013 Master Plan assumes filing of the reservoir will cocur

Storape beginning in 2016.

5.4 Evaluation of Existing CIP Projects

In addition to the Baseline System, several CIP projects have previously been identified to
improve operations of the existing aqueduct system. Several of these exdsting projects have
been referred to the 20013 Master Plan for a re-evaluation of the need, scope, and timing. This
section discusses these previously identified projects as captured in the Water Authority’s
enisting CIP. The existing CII is described in the adopted budgets for fiscal years 2014

and 2015.4

5.4.1 Projects Considered in the 2013 Master Plan

The Water Authority’s existing CIP includes a listing of projects that are at various stages of
completion. The CIP Project Summary Table® provides both lifetime budgets that reflect the
projects’ estimated costs from design to construction, including post-construction, as well as
the corresponding two-year appropriation for that respective budget period. The existing
CIP includes 46 active projects with a total life budget of $3.1 billion. Many of these projects
have either been substantially completed, or will be substantially completed before calendar
year 2015, which represents the beginning of the 2013 Master Plan planning horizon. The
majority of the remaining planned expenditures are on five projects that include Pipeline 6,
Second Crossover Pipeline, Asset Management Program, Pipeline Relining and
Replacement Program, and the San Vicente Dam Raise and Carryover Storage. Cutcomes
from this 2003 Master Plan will greatly influence the timing of expenditures for the
remaining CIP budget.

The specific projects in the existing CII? that were evaluated in the 2013 Master Man to
determine whether they were needed to meet anticipated system demands, and to identify
appropriate sizing, location, and timing for implementation, are shown in Table 5-8. Many
projects in the current CIP were not evaluated in the 2013 Master Man because they did not
warrant the associated analysis with respect to the parameters considered for the 2003
Master Plan. The existing - CIP projects evaluated in the 2013 Master Plan analyses are
discussed in Chapfer 7 - Faclity Opfions and Chapter 8 - Sysfem Reliabilify.

4 General Managar's Resammanded Mulli-Year Budged, Fiscal Years 2014 and 2015.
& CGianaral Managers Recommanded Mull-Year Budged, Fiscal Years 2014 and X075,

£-10
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TABLE 54
Waler Autharity Current CIP [Fiseal Years 2014/2015) Projocts

Baseline Evaluated in Mot Evaluated

Project Hao. Asset Management Sysbem Masier Plan  in Masier Plan
LRk Addtional Agueduct Right-ct-WWay Widin
ROY0D Agqueducl Pralection Program
S1900 ESP — Cperations Cenbar Upgrade
MEORCa Falbrook TiRalnbow 14 FGFs
Falbrook & FCF & Deluz 1 Supervisary Camtnol and Data
MO0 Aoguisilion (SCADA]
POE10 Lake Hodges Quagga Mussal & Water Cuality Mitigatian
P00 Ling Structure and AccRss IMprovemants
MO Miramar Pump Station Rehabiitation
MO1B0 Mirarar Pump Stalion Vahee and Babsr Vaulks
ROZ00 Rining and Pipa Replacement Program
MCRE San Diego 12 FGF Expansion
MCRED San Diego ¥4 FOGF
20550 Walve and Venburi Meler Replacemeant Pragram
PO&00 Wabar Sysbam Security
00 Assat Management Program
Caltrans Highaay 76 Realignment
Naw Facilities
0400 Camp Pendelon Desalnation Praject
R0 Carisbad Desalination Project
K400 Colorago Rear Canal Linings — Post-Construction Miigasion
PaT0 Communicalions System Facdilities
CO710 Lake Murray Corral Vakes
L H | Mission Trals FRS
COFad Mol Hill Improvements
MG Ciivenhain 8 Flow Condrgl Facility
0100 Olivenhain-Hadges Pumped Slhorage
S0 Twein Carks Storage
MOsA) Twin Caks Vallay WTP Expanded Service Araa
Emergency Storage Program
G1300 ESP — Laks Hodges Purnp Station and Inlet/Outhal
G000 ESP — Flanning ard Supporl Servicas
G200 ESP - Post Construciion Activitias
G400 ESPF - San Vicents Dam Rats and Carmyover Siorage
SOTo0D ESP - Zan Vicenls Fipaling and Agquedud Indercannss]
Mastar Planning
GO ESP — Pumip Station at Pipeling 3 and Interconreaict
GBI ESP — Pump Staton at Pipeling 4
GOE10 ESP — San Wicenis Third Pump Drive and Power
FO0D Pigelina &

Evalualion of tha La Mesa Swesalwabar Extansion (LMS3E) io
Bi400 Swapbaalpr

NO3ED Sacond Crossaver Pipeling

0500 Syslern Starage

HO1# Regional Feclity Flanning and Operatsonal Assessment
Orther Projecis

NOE0D Capitalized Warranty

50300 East County Regianal Treated Walsr Improvements

POTI0 Hydraulic Transient Model

HEX) Mitigation Program

HOS0 Past-Construclion Mitigation Manileeing Program




Chapter 6.0 Baseline System Reliability

6.1 Introduction

A key objective of the 2013 Master Man is the evaluation and assessment of the capability of
the region’s Baseline System of conveyance, storage, and treatment fadlities to satisty
current and projected member agency demands over the 20-year planning hortzon (2015
through 2035). The regional Baseline System consists of the Water Authority’s existing
aqueduct systern, as well as member agency WTTs and surface storage reservoirs, as
deseribed in Chapter 5 - Baseline System and CIP Projects Considered in the Masfer Plan. The
evaluations and assessments performed in this Master Plan are to confirm the level of
reliability that can be achieved with the Baseline System, and determine when new
infrastructure may be required to alleviate system constraints and supply shortages. This
chapter describes the approach, assumptions, and results of the analysis conducted to
evaluate the reliability of the Water Authority system.

Figure 6-1 shows the overall 2013 Master Plan process and associated chapters. Highlighted
in this figure are the elements described in this Chapfer & - Baseline System Reliakility.

Stakeholder
Participation

Scenario
Planning

Risk Factors
and Mitigation

Baseline System

Energy
Analysis

Management

Conclusions and
Recommendations

FIGURE &1
Relationships between 2013 Master Plan Chaptars and Planning Pracess
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The Baseline Systermn reliability analysis s summarized in Table 6-1 and discussed in more
detail in the sections that follow.

TABLE -1
Summary of Baseling Systam Relability Analysis
Analysis Componant Description
Basaline Systarn reliability was evaluated to understand currant risk and to
Approach provide for & comparison of system reliability with the inclusion of possible

facility options.

Mathodologles for Analyzing New Infrastructure Neads

Agueduct System Model | A computer model (CWASIM) of regicnal Water Authority and key member
egency facilities was developed to analyze system relizbility against & ranga
of future supply and demand conditions.

Variability in Supply and | 2010 WP (W ater Authority, 20112} supply and demand projections were
Demand | varied to include 112 years of historical data to simulate future sagqueances of
fydrology over the planning horizon, increasing the complexty of the analysis
while impraving the portreval of system reliability.

Evaluation Metrics | Six system evaluation meatrics were astablished: delivary raliability (supply),
conveyance utilization, supply diversification, WTP usage, storage utilization,
gnd power usege and generation.

Perfarmanca Thrashoids | Performanca thresholds were developad spacifically for the delivery reliability
end conveyanca ulilization meatrics to add perspective to freguency and
magnitude of system risk and 1o expand the abiity to compare the efficacy of
infrastructure option implementation.

Using the six performance metrics, an analysis was conducted o detemmning
how the Bassaline Systam configuration would perform against the planning
SCENEFIOS.

Evaluation of Baseline
System Rellability

6.2 Approach

As deseribed in Chapter 4 - Scenario Planning, four scenarios were used to consider a range of
future water supply and demand conditions:

Masler Plan Supply-Demand Scenanos

Scenario Description

Assumpiions for local supply development, conservation targets,
imporied supply reliability match 2010 UWMP

Assumes lower local supply development, reduced conserdation savings,
reduced imporied supply religbility, and climate change impacis

A — Urban ‘Water Management Plan

B — Reducad Local Supplies

Assumes enhanced local supply development, increesed conservation
savings and imported supply reliability per 2010 UWKMP

Assumes local supply 8nd conservetion savings edjusted to reach
50 parcent of targats, importad supply reliability par 20100 LWAWMP

C — Enhancad Local Supplies

D - Adjusted Lozel Supplies

These scenarios and the Baseline System facilities included in the Water Authority system

collectively formed the basis for an evaluation of system reliability. The general approach

for the analvsis consisted of four steps:

1. Simulate the baseline systerm performance for each of the four water supply and water
demand scenarios
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Characterize systern reliability, operational risk, and other measures of system performance
Run multiple computer simulations to understand which conditions and factors drive poor
reliability performance or cause unacceptable operational risk

4. Tdentify and evaluate facility options that could improve the reliability of the system

The Baseline System reliability was evaluated to understand both current and future
operational risks and to provide a basts for the comparison of system reliability with the
implementation of new infrastructure options. The evaluation results were further
compared to determine the magnitude of system improvements and the potential timing of
need for new facilities. This analysis also provides the master planning process insight into
the relative benefits of each facility option.

6.3 Methodology for Analyzing New Infrastructure Needs

An analytical framework was implemented that balanced the capability for evaluating
numerous future scenarios with providing sufficient model resolution to represent the
Water Authority’s resources. This section presents the main components of such a
framework: 1) an appropriate system-wide model, 2) a method to account for variability in
supply and demand, and 3} a means to evaluate systemn performance. This section concludes
with a discussion of the concept of vulnerability to aid in summarizing when the system’s
performance would fall below acceptable thresholds.

6.3.1  Water Authority System Model

A model of the Water Authority conveyance, treatment, and storage system was developed
to confirm the viability of the existing systern and to evaluate new facility options and
suggested operational changes. The model was developed within a generalized system
dynamics modeling platform called GoldSim. The Water Authority’s customized system
rmode] was named CWASIm.

The CWASIm model serves as a tool that bridges the gap between a system hydraulic model
and the Water Authority’s need for a planning tool that evaluates system operations
through the planning horizon. The philosophy carried through model development was to
distill the complex aqueduct and reservoir system into primary conveyance elements,
allowing for simulation of the system under a wide range of future water supply, water
demand, hydrologies, and existing and evolving facility configurations. Operational
considerations were also built into the model. The key requirements for the development of
the CWASIim model included the following:

1. Data collecton
2. Systern and operational representation
3. Addition of future project options

In addition to facilitating the system analysis conducted for the 2013 Master Plan, CWASIim
was designed to allow for improved understanding of the system responses to supply,
demand, and management changes and to explore system response to new fadlity options.
Interactive capabilities were encouraged as much as possible in the development of
CWASIm to allow for improved ease of use. Figure 6-2 graphically depicts the model
representation of the regional system.
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6.3.2 Variability in Supply and Demand

The sequence of future wet and dry periods and the timing of weather-related peak
demands are forecast based on historical weather and hydrology information collected for
the past 112 years. The historical information is used to suggest patterns for sequences of
future weather and hydrology over the 20-year planning horizon. The annual, monthly, and
daily variability that existed in the historical records was assumed to be a reliable
representation of possible future conditions, and distinct traces of supply and demand were
developed. Under scenarios that considered climate change impacts on water demand, the
annual demands were increased and the daily fmonthly patterns were adjusted consistent
with the detailed climate analysis that is described in Chapler 2 - Regdonal Demand Analysis.
The result of this process is 112 traces of possible future outcomes for each scenario and
systemn configuration included in the CWASim model. While the approach adds additional
complexity to the analysis, the uncertainty in hydrology and climate are well represented,
and the resulting portrayal of system reliability is significantly improved.

6.3.3 Evaluation Metrics

Performance measures are important for evaluating system reliability and facilitating the
comparison of different strategies to improve future reliability. Collectively referenced as
systemn evaluation metrics, these measures, which span six categories as shown in Table 8-2,
are available within CWASIim's model outputs to compare system response.

TABLE §-2
Pedarmance Matrics Congidersd in the Evalualion of the Masler Plan
Ewaluation Metric Description

Delivery Reliability Measures the system's ability to meat annual, monthly,
and peak water demands, and provides & measure of
potantial supply shomMeges.

Conveyance LHilization Measures the frequency and amount of conveyance
capacity used in key aguaduct links.

Supply Diversification Calculetas the parcent of supply used from imported
gnd locel sources.

WTP Usage Calculates the frequency and percent of WTF capacity
used &t regional and local treatrment faclities.

Storage Lilizetion Calculates use of Water Authonty-owned sessonal and
carmyover siorege pools.

Fower Usage and Genseration Calculates power use and generation by facility and
sysiem-wide.

The performance of the Water Authority system was assessed based on these evaluation
metrics for each of the supply and demand scenarios, and the results of these analyses
served as the basis for decision-making about future infrastructure projects.
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6.34 Performance Thresholds

The approach taken to measure system reliability included quantifying systemn capabilities
based on historical operations and establishing maximum exceedance levels that
simultaneously stretch infrastructure utilization while maintaining a prudent and safe
operating margin. Two of the evaluation metrics from Table 6-2 were determined to play a
more significant role regarding when new facilities may be needed: delivery reliability and
conveyance usage. The performance of the Water Authority’s system, as measured by these
two metrics, may vary considerably depending on the supply and demand scenarios. The
process for establishing thresholds for these decision metrics involved detailed discussions
with Water Authority planning, engineering, and operations staff to assure the performance
limits reflected an appropriate risk tolerance. In addition, the thresholds were confirmed
through member agency workshops, Board discussions, and a review of thresholds used by
other sirmilar water utilities.

By adding thresholds for these two decision metrics to the process, two benefits were
realized. First, a perspective is provided in terms of the risk (frequency and magnitude) to
the Water Authority system and operations. Second, the timing and magnitude of tracking
the number and persistence of vulnerable events that are predicted to oocur over time both
with and without infrastructure option implementation provide a comparison of the efficacy

of these ophions.

Performance thresholds are listed with their corresponding decision metrics in Table 6-3.

TABLE 6-3
Decision Melics and Pedomancs Thrashalds
Performance
Decisionm Mefric Threshold Basis for Threshold
Delivary Relizbility *  Shortage =20 TAF Annual shorieges below 20 TAF can be
{Supply Shoriaga) mitigated by cparational or management

*  Two conmenuthe year acticns, and would nof provide & basis for new

infrastruciure ar supply developmant,

Conveyance Utllization | w05 parcent of conveyance Conveyance ublizetion near 25 percant is
capacily axpecied during peak season. If utilization
* 15 zeguential days excaads threshold durations, the system may

not meet peak demands or refil ressrvoirs.,

* 45 days during th peak ‘Water sales may be reduced.

52350n Wl Consecutive years

6.4 Evaluation of Baseline System Reliability

The reliability analysis beging with an evaluation of systemn reliability without
implementation of future infrastructure options, focusing on the performance of the
Baseline System configuration. As mentioned earlier, the Baseline System configuration
represents the physical status of the aqueduct system as it is expected to exist at the
beginning of 2015, including implementation of the Carlsbad Desalination Project (online in
2016) and the continuation of the Water Authority’s pipeline relining program in accordance
with the Asset Management Program’s recommended schedule. In addition, all of the
modeling runs conducted with the Baseline System assumed optimized use of carrvover
storage in the San Vicente Reservoir to mitigate both seasonal and annual supply shortages.

BT
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Chapter 5 - Description of Baseline System and CIP Projects Considered n the Muster Plan
provides a more specific description of the Baseline System facilities. This section presents
the results of how the Baseline System facility configuration performed against each of the
possible planning scenarios.

6.4.1 Delivery Reliability

Delivery reliability was measured as the magnitude and frequency of supply shortages
relative to member agency demands. Individual daily shortages for any given year were
added at the end of the year and reported as the annual cumulative shortage. The
performance threshold was established at 20 TAT because annual shortages of less than this
amount were believed to be manageable through flexible aqueduoct, storage, and member
agency operations and were not considered to represent a eritical system vulnerability that
required a significant investment in capital expenditures for new infrastructure to alleviate
the supply shortage. Furthermore, the criteria that the 20-TAF shortage must oocur for two
consecutive years considers the oocurrence of a trending dry weather pattern instead of a
single dry-vear weather anomaly.

Figure 6-3 (top panel) shows the projected frequency of simulated annual shortages for each
of the 2013 Master Plan scenarios for four S-year periods through 2035, For Scenarios A

and C (lower demand scenarios), shortages were projected to be less than the threshold for
all years during the 2013 Master Plan planning horizon, suggesting a very low level of risk in
the ability to meet all member agency demands. Under scenarios with higher member
agency demands (Scenario D), shortages were projected to oceur around 2025 and continue
to grow through the planning horizon. Under the assumptions of Seenario B (highest
demand scenario), which included lower local supply development, current conservation
levels, climate change impacts, and reduced imported supplies during droughts, shortages
were projected to grow rapidly from about 2022 onward. It was also noted that under the
high-demand scenario (Seenario B), a supply shortage is projected to occur prior to 2020, This
shortage is due to the ramp-up peried for full development of the ID-SDCWA transfer
supply.

A sensitivity analysis of the delivery reliability performance threshold was also conducted
to determine systern response to an increasing supply shortage level. The system was tested
using an annual supply shortage of up to 50 TAF. The higher threshold was analyzed to
revieal if an increase in the supply shortage risk would significantly delay the need for new
supply development. The higher threshold, however, did not provide any meaningful effect
on the timing for new supply development. In fact, timing shortages exceeding the
threshold only differed by one to three years with the higher threshold, and the frequency of
ewceeding the thresholds were similar. The reason for this sil effect 1s that simulated
shortages only occur during multiple dry years with limited imported supply availability
and high future demands. Under these conditions, available MWD supplies are being
allocated, and any supply shortages will tend to be large versus the relative low threshold
value.
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6.4.2 Conveyance Utilization

Conveyance utilization was measured as the number of days during the peak season (June
through November) in which 95 percent or more of the conveyance capacity of a particular
reach of the aqueduct systemn was used. A high number of days in which a pipeline reach is
essentially operating at full capactty during this period would indicate a systerm with little

operational flexibility and an increasing risk of member agency shortages.

Figure 6-3 (bottom panel) shows the projected frequency of simulated untreated water
conveyance in Pipelines 3 and 3 at the MWD Delivery Point exceeding the threshold for
each of the 2013 Master Plan scenarios in five-year increments through 2035, Under all 2013
Master Plan scenarios (including the lowest demand scenario), untreated water conveyance
utilization was projected to be greater than the 45-day threshold. Roughly one-quarter of the
hydrologic traces showed conveyance exceeding the threshold by 2023 in Scenario A, The
year in which the threshold was exceeded, however, was not particularly sensitive to the
demand scenario. For example, the year in which one-quarter (25 percent) of the traces
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exceeded the threshold ranged from approximately 2020 to 2029 for all scenarios. This
relatively narrow range of results further supports the earlier conclusion that imported
untreated water convevance at the MWD Delivery Point will approach critical levels by the
il -2020%.

Figure 6-4 summarizes the percentage of traces in which the conveyance utilization
threshold was exceeded for five reaches of the aqueduoct systemn that have historically
operated at or near full capacity for extended periods. The five reaches include Pipelines 3
and 5 at the MWD Delivery Point {untreated water), Pipeline 4 south of Twin Oaks (treated
water), the Crossover Pipeline (untreated water), the Pipeline 3/Pipeline 4 Interconnection
at Lake Murray {untreated water), and Pipeline 3 south of Twin Oaks {untreated water).

The results indicate that the conveyance constraints at the MWD Delivery Point and at the
Pipeline 3/ Pipeline 4 Interconnection will inhibit the ability to meet untreated water
deliveries. As noted previously, the conveyance constraint at the MWD Delivery Point will
reach a critical level by the mid-2020s, while the constraint at the Pipeline 3/Tipeline 4
Interconnect is already operating at a critical level and needs to be remedied as soon as
possible.

The analysis further indicates that the treated water conveyance system has sufficient
capacity with no critical conveyance areas identified. Similarly, the untreated water
conveyance systern south of Twin Oaks Valley WTP (Pipeline 5) was not projected to have
conveyance-related challenges over the planning horizon. Only under the highest of the
demand scenarios were vulnerabilities projected for the Crossover Pipeline. Under this
high-demand scenario, operation of the Crossover Pipeline would approach critical levels
between 2025 and 2030,

Similar to the delivery reliability threshold, a sensitivity analysis for conveyvance utilization
applying an increasing number of days exceeding the threshold was conducted to test the
robustness of the conclusions. The purpose of the sensitivity analysis was to determine if an
increase in conveyvance risk would significantly delay the onset of new conveyance projects.
The 45-day threshold was increased up to 60, 90, and 120 days, and the Hming of threshold
was evaluated. The 60-day threshold would indicate that half of the days during the peak
summer period are exceeding 95 percent capacity, while the 120-day threshold would
indicate that a pipeline reach is operating essentially the entire summer peak period at

95 percent or greater capacity. These higher thresholds reflect significant increases in
operational risk for the Water Authority systemn, which could create peak season reliability
concerns for member agencies and potential delivery shortages. The results of the sensitivity
analysis show that the timing of conveyance vulnerability was delayed by roughly one to
two years with a 60-day threshold, two to five yvears with a 90-day threshold, and six to
eight years with a 120-day threshold.



CHAPTER, E0] BASELINE 5YSTEW FELIABILITY

Scenario A
Pipeline=3 & 3 Fipaline 4 5. of Tawin Onls Crorsorver Pipiioe Pigelinis 3 & 4 Pipekne 5 5. of Twin Caks
i cumtreated) [ireatil) [anireated] I nbrooere L [T 2 N

Fasard of Tracse [ cesdng Thesshold
3

i

funireated)

ko
--llllll IIII
¥ E ¥ PR | 11F

L ¥E
LS RS l-\.l--\.ll\. |:. l-\.hl-\.l{.-\.l-\.l.{"-\.l.-t-\.-e.-e-\.-e-\. | A EARLERRRRRE r\.‘w.‘\."\. -\..-th'\':-thh-lx-\.-t'\-\.-!-!-\.-\.-\.-\.-\.-|' l-'l-\.:.-\.l-\.l'\':l-\.l-\.'\{l-\.-!-\.l-\.-\.-\.-\..-! .-!-\.-\.c.-\.-\.c

Scenario B
Pipelinis 3 & 5 Pipseline & 5. o Thwin Cubs Cronsoret Pipelive Fipulines 3 & 4 Pipehme 3 5. of Twin Oaks
» suntreated) {reated) fanipeatial] Inlesroesam: o [usrtreated)
} funireated)
%
Y -
a
E [y
T
o .,|||_ _ _AP ul""l" _ -
CEELELIT R R UL L EEERE R B 8 ER SR SN ORI DL L L EEER L LS EE R R AR AR 8 AR IR L LT L
Scenario C
Popplies 14 5 Pipelinee 4 5 of Towin Daks Cressnvir Fipeling Pipelires 3 & 4 Fipeline 5 5 of Twin Ol
I-L;Tl-lr!;“dll [brabed) Jifibseated) Iesderennnit {unleeabed}
[rarvireaded)
[
B

ol Treoas

il i

AL L ELLEELEEEE R PR L RS R R AR A UL LEE L EE L EEE PR PR R R E R A L LU LR R

mr
=4

Scenario D
= Pipelires 345 Pipedane 45 of TwinDuks  Crossover Pipeline Pipelires 34 4 Pipeline 55 of Twin Ok
[t reased) [treabed) funbsated) Irderoomnection {unireated)
[Lertneated)

g

5

|

Paeem ¥ Tincss Cainssoerg Thesaroid

IIIIII|““||||||||| ------ L ]
BEREEAE ]

-.d.-.f-:-e B R R EERERRRER RN RER AR RR R AR AR R A R A AR AR AR R R R EEE R Rk KRR AR AR AR ARA N R

FIGURE E-4
Conveyance Ullization Results [percant of races excesding threshold) far Five Crilical Aqueduct Syslem Areas [Unireatsd,
Trated, Crossover, Fipalines 3 and £ Inbartie Pipaline, and Soulh of Twin Oaks Valley WTP)

E-11




This page intentionally left blank.



CHAPTER, E0] BASELINE 5YSTEW FELIABILITY

6.4.3 Supply Diversification

Supply diversification has been a long-term objective of the Water Authority for a number
of vears. The supply diversification metric did not have an associated performanece
threshold, but provided an indicator for current and future Water Authority supply mixes.
Water supply sources include local surface water, recycled water, groundwater, imported
supplies, Carlsbad desalinated supply, and conservation. This metric is used in the

2013 Master Ilan to compare the percentage of total annual supply that is developed

from imported water sources. These sources generally include MWD and QSA supplies.
Achievement of a lower percentage of MWD imported water supplies can be an indicator of
improved supply reliability. Figure 6-5 shows the supply sources composition in 2015 and
2035. As can be seen from the graphs, the addition of the Carlsbad Desalination supply and
the ramp up of the Q5A program significantly improve the Water Authority’s water supply
diversification. The water portfolio diversification shown in 2035 is approaching the Water
Authority’s long-range goals.

2015

2035

re
41%

FIGURE 55
Awarage Distibution of Waber Souncas for 2015 and 2035
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6.4.4 Water Treatment Plant Utilization

WTT utilization was measured as the average annual flow through each plant as a fraction
of the total plant maximum capacity. The metric represents the utilization of the WTT asset
and could indicate where additional treatment capacity might be needed or where an
under-utilized WTT may present an opportunity to shift treatment load. Figure 6-6 shows
the average annual utilization for the region’s major WTDPs for Scenario A and Scenario D.
As shown in the figure, most of the region’s plants are operating with an average use
slightly greater than half of their plant capacities. This reflects that adequate treatment
capacity is available throughout the planning horizon and well into the future.
Scenario A

“ERRALRANAN RORRR RARATRORND RARAG LERRE RRADT KRORR ARAREARARA|

Seenarto D

Anrmal Usape as Fraction of Todal Capacity

[ 1]

EEE RRAAE EAAEN ROREN RAARD DRAAN ERAOEE RRNARE RAARREAREN RER

Anrmial Usige as Fraction of Tedal Caparity

FIGURE &-&
Regional Waber Treatrment Plant Ulikzation {average annual use as a fraction of plant capacity).
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In the early part of the 2013 Master Plan planning horizon, the Twin Qaks Valley WTT
usage was projected to drop as desalinated water from the Carlsbad Desalination Facility
enters the Water Authority system. The drop in usage, however, will not fall below the
contractual minimum production of 25 mgd. Towards the end of the planning horizon, it
was projected that the Twin Oaks Valley WTT would be operated at levels similar to those
prior to the inclusion of the desalinated water.

6.4.5 Storage Utilization

Surface runoff and storage in the San Diego region has always been a critical component of
the region’s water resources. As peak demands increase, management of storage is
becoming more important to achieve dry-year delivery reliability. Onee the San Vicente
Dam raise is complete, there will be over 740,000 AT of surface storage in the region with
about 525,000 AT of storage connected to the Water Authority’s agueduct system and
capable of buffering imported water deliveries, providing forebay storage for water
treatment plants, and helping to manage peak day deliveries. In the 2013 Master Plan
model, operation of the Systern Baseline facilities configuration includes the Water
Authority emergency, seasonal, and carryover storage pools in the San Vicente Reservoir.
As an indicator of the storage utilization and for comparison to other albernative operations
or facilities, this metric was defined as the average use of 5an Vicente storage during the
peak summer period of May 1 through September 30. This period represents the timing of
largest demand on the Water Authority system and generally reflects the period of release
of water from storage to meet demands.

The average release of water from storage during this seasonal period was projected to be
approximately 45 TAF, but could range from essentially zero up to approximately 535 TAF,
depending on the quantity of water in storage and the dryness of the particular year.

Figure 6-7 shows a typical trace of San Vicente storage operations. In most years, the
seasonal operation of San Vicente would consist of filling the reservoir during the winter
and releasing water during the summer peak season to meet demands and reduce the stress
on the imported water conveyance system. However, during extended dry years, San
Vicente storage would be used to augment the annual supply and reduce drought impacts,
and would be drawn down considerably. Only after the drought periods have ended would
there again be sufficient supply to refill the storage in 5an Vicente Reservoir. Figure 6-7 also
shows the projected shortages that may occur with and without the San Vicente carryover
storage pool. As shown in the bottom of the figure, shortages are substantially reduced
during the first couple of years of extended dry periods. This storage operation provides
considerable enhanced flexibility to support the region’s drought reliability, but does not
completely eliminate shortages during multi-year dry weather events.

Mear-term potential exists for supply shortages in the region until the Q5A deliveries are
increased, the San Vicente dam raise is completed, and the reservoir is filled. The seasonal
operation of local reservoirs could help mitigate the risk of these shortages by maintaining
local water in storage during this period. The Water Authority and its member agencies
recognize the need for the ability to deliver waber to local storage during off-peak demand
periods. The Water Authority’s annual operating plan provides the tool to coordinate these
reservoir deliveries. Analysis of the potential benefits of expanded operational use of
available loeal reservoir capacity is discussed in Chapfer § - System Reliakiliby with Facilify
Options (Secton 8.3.3).
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San Vicente Storage Operations and Shortage Mitigation
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FIGURE &-7
Prajected San Vicanls Storage Dperations for One Future Hydrologic Sequence

646 Power Usage and Generation

The Water Authority manages a water system that has relatively low energy requirements
for the amount of waber delivered. The energy usage metric reflects gross energy
consumption, energy generation, and the resulting net consumption in the Water
Authority’s aqueduct system. The largest energy user in the system is the Lake Hodges
pumped-storage operation. This energy use coincides with pumping water when energy
rates are inexpensive due to low demands on the electric grid. The water pumped from
Lake Hodges to Olivenhain dam is then used to generate energy during periods of high
energy demand. The net consumption is the difference between the energy needed to pump
the water up to Olivenhain reservoir and the energy generated when water flows back
down to Lake Hodges. The net consumption by this facility is relatively small due to the
efficient equipment used.

The two facilities with the projected largest energy consumption are the San Vicente Pump
Station and the Twin Oaks Valley WTT. The facility with the largest energy gpeneration is the
existing Rancho Pefiasquitos hydroelectric facility. The energy use by the Carlsbad
Desalination Facility was not included in these estimates as the Water Authority does not
manage this facility.

14
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The total projected average annual energy consumpton for the Water Authority is
estimated to be approximately 129 GWh, while the projected average annual generation was
estimated to be approximately 91 GWh. Thus the average annual net energy consumption
was projected to be approximately 38 GWh. The net energy consumption is projected to
decrease slightly with increasing demands due to increases in generation at the Rancho
Pefiasquitos hydroelectric facility.

6.4.7 Summary of Baseline System Reliability

Six performance metrics were applied to measure the reliability of the Water Authority’s
systemn or to measure other aspects of operational performance. Table 6-4 summarizes the
performance metrics for each 2003 Master Plan scenario and for four S-year periods
spanning the planning horizon. While the metrics related to supply diversification, energy
use, water treatment plant usage, and storage utilization are relatively insensitive to the
variability represented by the 2013 Master Plan scenarios, metrics related to delivery
reliability and conveyance usage are much more dependent on the scenario assumptions.
The results suggest vulnerabilities related to delivery reliability for the higher-demand
scenarios begin to occur after 2025, while lower-demand scenarios suggest a relatively low
likelihood of problematic delivery conditions. Conveyance usage exceeds the threshold in
all 2013 Master Plan scenarios, but is substantially more frequent in the higher demand
scenarios, which suggest that conveyance system improvements will be needed by the mid-

2020s.

TABLE 64
Pedarmance Rasulls for each of the Six Measures Considered in the 2013 Master Plan

Scanario  Scenario Scanario Scanario

Performance Measure Time Perled A B cC D
Delivery Rellabllity 2016-2020 Cre 4% 0% 0%
n:rr&quanzng _Igh‘ Nagnrnual shoriege greater 2021-2025 0% 4% 0% 0%
tinan or bwo consecubive
years) 2026-2030 0% 1% 0% 2%
2031-2035 1% 2B% 0% 6%
Conveyance Utilization 2016-2020 3 18% % Qo
(frequency of untreated water 2021-2025 159% AT% 5% 399
conveyance greaber than 95 percant
of capacity for 15 consecutive days 2026-2030 50% fa k- 25% G4%
and 45 total days duning peak 2031-2035 59% T3% 44% 7%
SEEs0n)
Supply Diversification 2016-2020 G8% o 67% GE%
(percent of supply fram imported 2021-2025 69% T3 67% T1%
water sources)
20256-2030 T2% Frit BE% 75
2031-2035 T3% BO% T1% T
Water Treatment Flant Usage 2016-2020 3% 1% 3% 45%
(ewarage annual percent of 2021-2025 49% 63% 39% 58%
Twin Caks Valley WTP capacity
- 2026-2030 56% 6o A45% G5%
usage”)
2031-2035 60% 3% 1% B9
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TABLE £~
Pedfarmance Rasulls for each of the Six Measures Considered in the 2013 Master Plan

Scanario  Scenario Scanario Scenario

Performance Measure Time Perlod A B G 1]
Storage Utilization 2016-2020 46 45 47 47
{mean annual use of Water 2021-2025 L 444 47 45
gﬁwﬂ;ﬁ;ﬁ?ﬂ;ﬂﬁﬂ} 2026-2030 44 ar 48 42
2051-2035 43 a0 45 38

Enargy Usage 2016-2020 40 41 40 40

{mean nat annual energy use in PO21-2025 38 a7 a5 a8
SWh) 2026-2030 35 et 7 32

2051-2035 a2 24 a5 28

*Utilization of the Twin Qaks Valley WTP does not consider increassd production resulting from expansion of
the Fipeline 24 Pump Station. Expansion of this pump station may increase treatmant plant production 15—
20 percent.

6.5 Major Local Projects — Reliability Impacts Analysis

A separate analysis was conducted to assess the impacts of two potential supply options on
water supply reliability: the City of San Diego’s Direct/ Indirect Potable Reuse (IPR) project
and Otay Water District’s Rosarito Desalination project. While the Hming and eventual
implementation of these projects is uncertain, they could have a considerable positive
impact on the future water supply conditions in the San Diego region.

The City of San Diego is considering the implementation of a potable reuse project. This
project likely will be implemented in phases over the next 20 years. The implementation
schedule provided in the City's recent Recycled Water Study was used to evaluate the
impact of potable reuse to the Water Authority’s delivery requirements. The potable reuse
project is scheduled to follow the following phasing plan:

s  North City IPR - 15 mgd on line in 2023
South Bay IPR - 18 mgd on line in 2026
* Harbor Drive IPR - 52.8 mgd on line in 2032

If the City of San Diego’s IPR is constructed as currently planned and results in a
one-for-one reduction in demand on the Water Authority’s system, the potential long-term
shortages projected in the high-demand scenarios for the Baseline System would be largely
eliminated. However, the largest increment of the planned IPR is not projected to be online
until around 2032 and is not expected to impact potential supply shortfalls before then. In
the Master Plan modeling analysis, this project served to reduce the City’s demand on the
Water Authority systemn in accordance with the implementation schedule summarized
above,

The Rosarito Desalination Project has two different components - the desalination plant and
conveyance system that is located in Mexico, and the conveyvance and disinfection system
that is located in the United States. The desalination plant and the conveyance system south
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of the border are being considered for development by N5C Agua 5 A, de C.V. (N5C Agua),
a Mexico Corporation with various investors and Consolidated Water Co. Ltd., a publicly
traded company that operates desalination plants and water distribution systems in the
Caribbean basin and in Southeast Asia and Mexico.

The project consists of a potential 100-million-gallon-per-day seawater reverse osmosis
desalination plant, together with a pump station and pipeline to convey the water to Tijuana
and excess production water to the United States border with Mexico. The primary purpose
of the project is to provide potable water service to customers in Mexico and to provide a
reliable supply of excess production water to Otay Water District in the United States.
Supply to the Otay Water District from the Rosarito facility will vary depending on the
demand in Mexico and available remaining supply. For this master planning evaluation, a
range of 26,000 to 33,000 acre-feet per year was used to reduce Otay Water District’s
demand on the Water Authority, assuming an online date of 2021.

Both the City of San Diego’s IPR/DPR program and the Otay Water District’s Rosarito
Desalination project further reduce potential future demand shortfalls. Because both of
these projects have the ability to significantly delay or forgo future Water Authority
investrnents in new infrastructure, the progress made by the City of San Diego and Otay
Water District to implement each project should be closely monitored. Any decision on new
regional supply development projects considered by the Water Authority should be
weighed against the development potential of these two projects.
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Chapter 7.0 Project Options and Portfolios

7.1 Introduction

This chapter summarizes the project options and portfolios that were considered in the

2013 Master [Mlan to address potential conveyance constraints and supply shortages
indicated in the Baseline System reliability analysis (Chapter 6 - System Reliabilify Analysis).
The project options described in this chapter include both new projects and projects
included in the current CIT? that were not part of the Baseline System. Project options were
evaluated from an engineering and systern integration perspective to assure that each
project is implemented consistent with overall system timing and need. Approximate
timelines for development of various options were described and cost estimates were
prepared. Project options were also reviewed with member agency technical staff to address
project iming and need against potential development of new local supplies.

Portfolios represent a discrete grouping of project options that explore a different strategy or
emphasis in addressing regional supply shortfalls and conveyance constraints associated
with the Baseline System. Four basic strategies were explored, including development of
new supplies from a proposed Camp Pendleton Seawater Desalination Project, continued
reliance on imported water supplies delivered through or from the MWD systern, direct
delivery of QSA supplies to the San Diego region from a new Colorade River conveyance
system, and the optimization of both in-region and out-of-region storage to manage peak
delivery requirements. The portfolios also include projects that address internal system
needs.

Figure 7-1 shows the overall 2013 Master Plan process and the associated chapters.
Highlighted in this figure is the step to improve system reliability through project options
and portfolios as addressed in this chapter. The effectiveness of each project option and
portfolio at improving system operations and reliability is described in Chapter 8 - System
Relinkility wrth Facility OpHoms.

The Facility Options analysis 18 summarized in Table 7-1 and discussed in more detail in the
sections that follow.
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FIGURE 7-1

Elernents and Associated Chaplers Inchuded in the 2013 Master Plan

TABLE 71
Surimary of Fadlity Dpbans

Analysis Componant

Description

Master Plan Portfolios

Portfolios represent the four different infrestruciure strategies and associated
project options evaluated in the 2013 Master Flan to address projectsd
untreated weber conveyance consireints and supply shortages.

Projects Commaon e Each
Portfollo

internal system improvements and planning initiatves will be nesded to
eszure averall systemn reliakility. Thess improvernenis are appdicable to each
of the 2013 Master Plan portfolios.

Implamentation Duration

An estimated schedule for project duration and implermentation is provided.
Implementation will further depend on project prioriization and aveilable
budget.

Cost Basls

Capital and operating costs for each cption were based on preliminary
planning level date collecied and devalopsd as part of the 2013 Master Plan
enalysis. The capital costs are considered o be feasibility level costs with 2
range of +30 to -20 percent accuracy.

7.2  Master Plan Portfolios

The Baseline Systern analysis described in Chapter 6 - System Reliakility Analysis reached two
key conclusions regarding systern reliability and the ability of the Water Authority and its
member agencies to meet projected demands through the 2035 planning horizon. The first is
that an increase in untreated water conveyance capacity will be required in the near term to
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alleviate a projected constraint at the MWD delivery point. The second is that new supply
development will be required on a longer-term basis to address a projected shortfall during
multi-year dry weather events. Four different infrastructure development strategies were
devised to address both the untreated water conveyance constraint and the supply shortfall.
These strategies, which are similar to the regional supply solutions included in the 2003
Master Plan document, are described in Table 7-2. The strategies are defined as a “portfolio”
of projects that include one or more project options that provide a singular approach to
addressing regional supply reliability. Each strategy also includes a series of other projects
that are "common” to all the portfolios and address the need for system improvements
internal to the Water Authority aqueduct systern.

TABLE 7-2
Partiolios Explored in the Master Plan
Portfollo Mamea Portfellio Description
Conveyance from the North Emphasizes continued reliance of importad supolies from MWD, Mew
[Morth) fecilities include increasing conveyance capacity at the MWD dalivery
paink.
Supply from the West [(Weast) Emphasizes developing new seawsater desalination supplies from the

proposed Camp Pendleton Seawater Desalination Project. This portfolio
avalugtes a new supply developed in 50 mgd incramenis from a proposed
deselination plant sized from 50 to 150 mgd.

Conwveyance from the East (East) Emphasizes developing & new Colorado River conveyance system 1o

impaort Q54 supplies directly inta the Water Authority aquaduct system at
the San Vicente Resarsoir.

Storage Optimization (Storage) Emphasizes increased regional surfaca water storage beyond baselina
cperations and cut of region groundwater storage banking to address
peak demand constreints on the Beseline System.

7.3 Overview of Project Options

Strategies for helping to resolve future water supply and demand imbalances for the Water
Authority system were provided from a range of member agency stakeholders. Through an
iterative process, consensus was reached on the supply and demand scenarios, evaluation
thresholds, and facility options that will be carried forward for further analysis. Project
options were evaluated to meet one or more of three main objectives: 1) alleviate untreated
water conveyance constraints, 2) increase water supplies, and 3) improve system operations
and extend the service life of existing infrastructure.

The project options that define each portfolio are depicted in Figure 7-2 and are described in
Table 7-3. Table 7-4 describes the projects that are commeon to each portfolio.
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TABLE 7-3
Summary of Partfolo Project Cplions

Portfolio

Project Options

Purpose

Conveyance from the Naorth

Supody from the West

Conveyance from the East

= Pipeline &
* Pipeling 3/Pipeline 4 Conversion

= Camp Pendleton Desalination

= Colorade River Corveyanca

Alleviate untrested water delivery constraing
gt MWD delivery point.

Address regional supply shortages. Project
glsz slleviates untreated walar conveyance
constraint.

Convey Q54 supplies through & Water
Authority-owned fecility. Project also
glieviates untreated water conveyance

constraint.
Storage Optimization = Re-pperetion of exsting regional  Ltilize existing regionel storage assels
storage beyond the Basaline Systam to alleviate
peak system constrainis.
TABLE 74

Surirmany of Propect Comiman b Each Pactialic

Project Options

Purpose

System lsolation Yalves
Morth County ESP Pump Station
ESP-San Vicente Pump Station 37 Pump

Cirive and Power Supply
Miszion Trails Projects

System Slorage

Sacond Crossover Pipeline

Improwve agueduct operations and maintenance fexibility.
Meat ESF delivery raquiraments.

Meat ESF and carryover storage reguirements.

Increzse uniraated water conveyance 1o serve south county
WTFs.

Prowvide reguletory storage for increased operation efficiencies and
oplimize conveyanos capacity.

Address untreated water delivery constraint south of Twin Caks.
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7.31  Conveyance from the North

There are two project options to alleviate the projected untreated water conveyance constraint
at the MWD delivery point and increase imported water conveyance capacity from the MWD
systemn. The first, Pipeline 6, is an existing CIP project that was inttially proposed under the
Water Authority’s 1989 Water Distribution Plan (Water Authority, 1989). The second option is
the Pipeline 3/ Pipeline 4 Conversion, which is a newly proposed project that would increase
untreated water convevance to better mateh current projections.

1311 Pipeline &

Pipeline 6 is an LI.i.'.-‘t:il'lE CIP project that was originally concetved in the 1987 Water Distribution
Plan to provide an increase in untreated water conveyance capacity from MWD (Water
Authority, 1989). The project conststs of a sixth pipeline connected to MWD's facilities at Lake
Skinner and terminating at the Water Authority’s Twin Oaks Valley Diversion Structure. The
project would increase imported water capacity by approximately 500 ofs. Alignment studies
and a certified environmental impact report (EIR) for a jointly developed project with MWD
were completed in 1993 (Water Authority and MWD, 1993). Implementation of the project was
subsequently delayed as a result of lower projected imported water sales and revised targets for
developing a more diversified water portfolio for the San Diego region. In 2002, MWD initiated
design and construction of an approximately Y-mile-long segment of Pipeline 6 based on the
1993 EIR, extending from Lake Skinner to the intersection of Anza and DelPortola Roads in the
Temecula area. This segment of Pipeline & was placed in service in 2006.

Also in 2006, and based on demand forecasts at that time, the Water Authority and MWD
restarted planning efforts for Pipeline 6 with a new 2018 target date for project implementation.
Both the Water Authority and MWD recognized this date could be pushed out to 2023 if 50 mgd
of new seawater desalination supplies were developed for the 5an Diego area. The restarted
planning efforts resulted in a revised preferred alignment for Pipeline 6. This preferred
alignment extends westerly from the southern berminus of the existing segment of Pipeline 6
along De Portola Road to the intersection of the Pipeline 3 corridor, approximately 0.25 miles
cast of Jedediah Smith Road. The Pipeline 6 alignment turns south and runs parallel to the
Pipeline 3 corridor southwest to the MWD Delivery Point. From the delivery point, Pipeline 6
would parallel the existing Second Aqueduoct corridor to Twin Oaks.

The approodmate length of the unconstructed portion of Pipeline 6 is 26 miles, with about

11 miles of this unconstructed porton being south of the MWD Delivery Point.® Following
completion of the new alignment studies, the project was again placed on hold based on the
recent reductions in water sales and focused efforts by the Water Authority to move forward
with the Carlsbad Desalination Project. No action was taken by the Water Authority or MWD to

conduct any further CEQA reviews to certify the new preferred alignment.

Figure 7-3 depicts the preferred Pipeline 6 alignment from the more recently completed
planning studies.

8 The Wabar Authorily's CIF budgeat for Pipaling § indudes funds io mplamant the 11-mile Sagment Sauth of the MWD Dalreary
Paini to Twin Oeics Valley
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7.3.1.2 Pipeline 3/Pipeline 4 Conversion

The Pipeline 3/ Pipeline 4 Conversion Project is intended to increase untreated water
conveyance capacity in the Second Agqueduct north of Twin Oaks Valley by converting all or
a portion of the existing Pipeline 4 (capacity 470 cfs) to untreated water service and
converting a similar portion of the existing Pipeline 3 (capacity 280 cfs) to treated water
service. Depending on which option is implemented, the project would increase the total
untreated water delivery capacity by 190 to 970 cfs (the combined capacity of Pipeline 5 and
Pipeline 4) and consequently reduce the total treated water delivery capacity to 460 ofs (the
combined capacity of Pipeline 1, Pipeline 2 and Pipeline 3). The project would result in no
niet gain in conveyance capacity from MWD

Twao options for the Pipeline 3/ Pipeline 4 Conversion have been evaluated, each requiring
work on portions of the existing pipeline system both above and below the MWD Delivery
Point. The work above the MWD Delivery Point will require further evaluation by MWD to
define more precisely the modification that will be necessary to implement a conversion of
the existing pipelines. The options described below for work above the WMD Delivery Point

are conceptual only and provide a basis for further discussions with MWD,

Option 1

Option 1 is shown in Figure 74 and would convert the pipelines beginning at the

Lake Skinner WTP. The conversion of Pipelines 3 and 4 would extend to just north of the
Twin Oaks WTT at the existing Crossover Exchange Facility. South of this exchange facility,
the pipelines would revert back to their current delivery regimes. This option would entail
new pipe segments and connections at the Lake Skinner WTP and the conversion of all
operational service connections from one pipeline to the other. Within the pipeline segments
located outside of the Water Authority service area (Le., within areas served by Eastern
MWD and Western MWD of Riverside County), the following service connections would
need to be reconnected: WE-26 (40 ofs), WR-28 (40 ofs), WR-25 (25 cfs), and EM-13 (40 cfs).
The combined capaecity of these four service connections is 145 cfs, which will affect the peak
delivery capability of Pipeline 3. During peak demand periods, it is likely that all four
service connections will be operated at or near rated capacity, thereby reducing treated
water delivery capability at the MWD Delivery Point to 135 cfs.

More specifically, the first option includes the following:
* A new 7o-inch-diameter connection from Lake Skinner to Pipeline 3 (approximately
1,000 feet) near Benton Boad and Borel Road.

s A new 96-inch-diameter connection from Lake Skinner to Pipeline 4 (approximately
1,000 feet) near Benton Boad and Borel Road.

s A new d6-inch-diameter pipeline from Pipeline 4 at the intersection of Zinfandel Avenue
and Rancho California Road, (.73 miles along Rancho California Road to Margarita
Road, the 0.2 miles south on Margarita Road to EM-13.

* A new 48-inch-diameter pipeline from Pipeline 3 at the intersection of Temecula
Parkway and Jedediah Smith Road, then 0.25 miles west along De Portola Road to
East Vallgjo Avenue, then approcdmately 0.3 miles west and north, then a tunnel west
(approximately 0.3 miles) under Interstate 15 and the Santa Margarita River to Pujol

11
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713

Street, then 0.2 miles south on Pujol Road, then 0.5 miles south and west on Camino
Estribo Road, then 0.25 miles south on Via Novillo to WR-26 and WR-28.

A new 48-inch-diameter pipeline segment extending in an eastern direction from
Mipeline 3 to Pipeline 4 to provide treated water service to the existing Fallbrook (FB) 6,
Rainbow (RB) 9, and De Luz (DLZ) 1 Service Connections along Pipeline 4, via a
connection to a new 24-inch-diameter pipeline as described in the following bullet, with
an approximate length of 1.5 miles.

A new segment running in a north-south direction parallel to Pipeline 4 connecting the
existing FB6, RBY, and DLZ1 Service Connections to the new 48-inch pipeline segment
deseribed previously, with a diameter of 24 inches and an approximate length of

1.2 miles.

A new segment connecting the existing KBS Service Connection along Pipeline 4 to
Pipeline 3 with a diameter of 24 inches and approximate length of 0.4 miles.

Where Pipelines 3 and 4 are parallel and share a common easement, new piping
segments would be required to allow the existing treated water service connections on
Pipeline 4 to receive treated water service from Pipeline 3. The Pipeline 4 connections to
the Valley Center Pipeline and the North County Distribution Pipeline will also need to
be removed and reconnected to Pipeline 3. The new pipe segments assume that a new
turnout connection (new connection, isolation valve, and valve vault) will be required
where each facility is reconnected to Pipeline 3. The following service connections
would be disconnected from Pipeline 4 and reconnected to Pipeline 3: RBY FCF, FB4
FCF, RB& FCF, VC 4 FCF, RB3 FCF, VC7 FCF, and OC 3 FCF. The OC2 FCF untreated
water service connection would need to be disconnected from Pipeline 3 and connected
to Pipeline 4.
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Option 2

Opton 2 is shown in Figure 7-5 and would convert the pipelines closer to the Riverside/
San Diego County boundary, thereby allowing for essentially the full capacity of Pipeline 3
(280 cfs) to be available to convey treated water to the Water Authority’s service area. In
general, this option includes a new segment of Pipeline 6 in the Temecula area, connections
to Pipelines 3 and 4 also in the Temecula area, and new connections and pipelines to
transfer existing service connections in north San Diego County from one pipeline to
another. Similar to Opton 1, the Pipeline 3/ Pipeline 4 conversion would revert back to the
current treated and untreated water delivery regime at the existing Crossover Exchange
Facility located just north of the Twin Oaks Valley WTI.

A new segment of Pipeline & will extend in a westerly direction in De Portola Road from the
terminus of the exdsting MWD-owned Pipeline & to a connection point to Pipeline 4 located
just east of where Pipeline 4 crosses Interstate 15, The diameter of the Pipeline 6 extension to
Pipeline 3 will be 120 inches with an approximate length of 4.3 miles. The diameter of the
Pipeline 6 extension between Pipeline 3 and Pipeline 4 will be 90 inches with an
approximate length of 1.2 miles (this segment of Pipeline 6 corresponds with links 4 and 5 of
the May 1993 Pipeline 6 EIR). Pipeline 4 south of the connection to Pipeline 6 will be
converted to untreated water service. Pipeline 4 north of the connection to Pipeline 6 will
remain as a treated water pipeline. Conceptual deseriptions of the new pipelines and
connections anticipated being required as part of the project are as follows:

s A new segment of Pipeline 6 that extends in a westerly direction in De Portola Road
from the terminus of the existing MWD-owned Pipeline 6 to a connection point to
Pipeline 4 located just east of where Pipeline 4 crosses Interstate 15, This new segment
will be located generally parallel to the new segment of Pipeline 6. This new segment
will convey treated water from Pipeline 4 to Pipeline 3. Pipeline 3 south of the
connection to this new segment will be converted to treated water service, Pipeline 3
north of the connection to this segment will remain as an untreated water pipeline. The
existing Pipeline 3 (conveying untreated water) may be terminated at this connection, or
Pipeline 3 may be connected to the new segment of Pipeline 6.

* A new segment extending from the Pipeline 4 to Pipeline 6 connection, running south
and parallel to Pipeline 4, to a connection to the existing Rancho California Water
District (RCWD) WR-26/WR-27 service connection. This pipeline will provide treated
water from the treated water segment of Pipeline 4 to WR-26/WR2T and will have a
diameter of 36 inches and an approximate length of 1.5 miles.

* A new 48-inch pipeline segment extending in an eastern direction from Pipeline 3 to
Pipeline 4 to provide treated water service to the existing FB&, RB9, and DLZ] Serviee
Connections along Pipeline 4, via a connection to a new 24-inch pipeline as described in
the following bullet, with an approximate length of 1.5 miles.

* A new segment running in a north-south direcion parallel to Pipeline 4 connecting the
existing FB6, RES, and DLZ] Service Connections to the new 48-inch pipeline segment
described previously, with a diameter of 24 inches and an approximate length of

1.2 muales.
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A new segment connecting the existing KBS Service Connection along Pipeline 4 to
Pipeline 3 with a diameter of 24 inches and approximate length of 0.4 miles.

Where Pipelines 3 and 4 are parallel and share a common easement, new piping
segments would be required to allow the exdisting treated water service connections on
Pipeline 4 to receive treated water service from Pipeline 3. The Pipeline 4 connections to
the Valley Center Pipeline and the North County Distribution Pipeline will also need to
be removed and reconnected to Pipeline 3. The new pipe segments assume that a new
turnout connection (new connection, 1solation valve, and valve vault) will be required
where each facility is reconnected to Pipeline 3. The following service connections
would be disconnected from Pipeline 4 and reconnected to Pipeline 3: RBY FCT, FB4
FCF, RB& FCF, VC 4 FCF, RBE3 FCF, VCF FCF, and OC 3 FCF. The OC2 FCF untreated
water servioe connection would need to be disconnected from Pipeline 3 and connected

to Pipeline 4.
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7.32 Supply from the West

1.3.21 Camp Pendleton Desalination Project

The Water Authority has recently completed feasibility evaluations for a regional seawater
desalination project on Marine Corps Base Camp Pendleton. Camp Pendleton s one of a
handful of locations on the Southern California coast that are potentially available to
support a large-scale, regional desalination project. A 2009 feasibility study conducted by
the Water Authority found that Camp Pendleton’s location in North San Diego County
provides the advantage of efficient integration of a new water supply into the existing
Water Authority aqueduct delivery system for distribution throughout the county (Water
Authority, 2009). The proposed project involves the development of an initial 50 mgd or
36,000 AT /YR seawater desalination plant, with subsequent expansions at 30 mgd
increments up to a maximum capacity of 150 mgd or 168,000 AF/YR. Working in close
coordination with representatives from Camp Pendleton, the 2009 study identified two
potential desalination plant sites, both in the southwest cormer of the base near the mouth of
the Santa Margarita River (see Figure 7-6). Both sites have adequate acreage (23 to 30 acres)
to accommodate treatment facilities sized up to the ulimate capacity of 150 mgd. Major
project components include new intake and discharge facilities, tunnels that will connect
offshore facilities to the plant, the seawater desalination plant, commercial power delivery
facilities, and the desalinated water convevance system.

With Camp Pendleton’s authorization to continue to study the two plant sites, the Water
Authority recently completed additional planning studies and feld investigations to further
evaluate the feasibility and cost of both subsurface and open ocean intake alternatives, the
discharge facilities, plant layout and siting requirements, power requirements, alternative
conveyance system alignments, facility operation, and facility impacts of integrating the
water supply from the desalination project into the Water Authority aqueduct distribution
systermn. Results from these studies validated the feasibility of buﬂdmg a desalination plant
at each of the two sites, the viability of both screened open ocean intake and subsurface
intake configurations, the viability of a diffuser type discharge systern, and the preference of
RO membrane technology for the desalination technology for the project. The studies also
confirmed that desalinated water from the project could be efficiently conveyed and
integrated into the Water Authority’s aqueduct system through a 19-mile conveyance
systern consisting of 72-inch-diameter pipelines and two pumping stations. Two alignments
were carried forward in the analysis, a northern corridor and a southern eorridor, as shown
in Figure 7-7. A location along each preferred alignment corridor was identified for the
intermediate pump station, which is also shown in Figure 7-7.

As shown in Table 7-5, the total capital cost for the project ranges between $1.43 billion for
the 50 mgd project and 53.26 billion for the 150 mgd project. Annual operations and
maintenance cost ranges between $70 million and $200 million for the 50 and 150 mgd
projects, respectively.

14
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TABLET-&
Camp Pendleton Desalination Promst - Capital and Coerating Cost Summary

Plant Production Capacity

50 rmgd 100 mgd 150 migd
. . a b 511112 51.74 to 52.32 to 5290 billion
Capital Costs — Desalination Flant g1 2% hillian %2 23 billion
Capital Costs — Conveyance ” 301 to 3313 million 5324 10 3338 million 3334 1o §346 million
Annual Coerating Coste £70 rnillicn 135 million £200 rmillion

Mote: The costs estmates are considered planningevel estimates and rely on the information available at the
tme the study wes conductad. Al costs are expressed in 2012 dollars.

“Includes a 30 percent allowance for construction contingencies and & 25 percant allowance for permitting,
legal, public outreach, investigations and surveys, enginesning and design, construchion management,
administration, insurance, and nght of way acguisitons,

“Desalination Plant costs include the saawater intake and brine discharge facilities.

-2



CHARFTER 7.0 FROUELT OPTIONE ANT PORTFOLIOS

Rivergide ,I‘

Marine Corps Base

" N, e i e ol -
PROJECT SITES i N i T L.!Irlp.ﬁelu:lh-tl_n

=
. [

San Diego' oa i

R I el R P
3o R S0 ey, 1Cubed

Figure 7-6 Proposed
San Diego County Water Authority Camp Pendleton Seawater

2013 Regional Water Facilities Desalination Plant Locations
Master Plan Update TSR .




This page intentionally left blank.



CHAPTER 7.0 FROUELT 0P TIONE ANT PORTFOLIOS

LEGEND

Pipeline Reach

[ Morthern Proposed Forebay and Pump Station
B Scuthern Proposed Forebay and Pump Station
e——— Exisfing Water Auth ority System
Camp Pendeton Baundary
— fajor Highways
I MCTSSA Site
B SRTTP Site
Proposed Northern Corridor Alignment Reaches
1A
—_— 1B
— G
10
— {E
Proposed Southern Commidor Alignment Reaches
28,
. 2B
— 20
e [0
—_— JE
— JF
— (5

— 2H

»

N ehitiitill

NGDP

San Diego County Water Authority
2013 Regional Water Facilities
Master Plan Update

Figure 7-T
Camp Pendleton Conveyance Corridors

] O7E 15 3 i5

e —




This page intentionally left blank.



CHARFTER 7.0 FROUELT OPTIONE ANT PORTFOLIOS

7.33 Conveyance from the East

1.3.31 Colorado River Conveyance

Through the Water Conservation and Transfer Agreement with IID (IID Transfer) and the
Q5A for conserved water from canal lining projects, the Water Authority has contracted for
delivery of 277,700 AF/YR of available water from the Colorado River. For supply planning
purposes, the Water Authority also assumes that an additional 2,500 AF /YR of conserved
water will be available from the Coachella Canal lining project, bringing the total supply to
280,200 AF/YR. This supply, which is considered a verifiable supply in the 2010 UWMP
(Water Authority, 2011a), is currently wheeled through MWD fadlities and delivered to the
Water Authority under terms of the Exchange Agreement with MWD, The Water Authority
pays MWD's applicable wheeling rate for each acre-foot of water delivered.” The legality of
this rate is the subject of pending litigation brought by the Water Authority in 2010 and
2012,

The proposed Colorado River Conveyance Facility would bypass MWD's facilities and
provide direct conveyance of IID and QSA supplies from the Colorade River to the

San Vicente Reservoir. Several potential routes for the Colorado River Conveyvance Facility
were previously analyzed by the Water Authority, beginning in 19%6. Subsequent studies
narrowed the potential routes to two preferred alternative alignments. These two preferred
alternatives were further analyzed in the 2013 Master Plan.

The 2013 Master Plan evaluation has included re-examining the assumptions and findings
from the previous studies, most recently conducted in 2001, and determining any potential
changes or fatal flaws in the alignments using current conditions. The evaluation also
included cost and schedule refinements that considers current land use along the
alignments; implementation of the 5an Vicente Dam Raise, Pipeline, and Pump Station;
increase in the number of local water treatment plants that may now be served by

San Vicente Reservoir; completion of the AAC relining project; completion of the Sunrise
Powerlink Project, and energy management strategies to optimize power costs.

The two preferred alternatives include the *Tunnel Alignment,” also known as Corridor 34,
that follows a more northerly route and contains 41 miles of tunnel, 12 miles of open
channel] canals, and 30 miles of pipeline; and the "Pipeline Alignment,” also known as
Corridor 5C, that follows a southerly alignment mostly along the international border and
requires 81 miles of pipeline and 11 miles of tunnel. Both alternatives begin at the westerly
terminus of the AAC at its junction with the Westside Canal and end at the S5an Vicente
Reservoir. Each Colorado River Conveyanee Fadlity alternative contains a mix of new
pipelines, tunnels, open channel canals, pump stations, power generating facilities, pressure
control facilities, new electrical transmission lines, and electrical substations. Water
treatment facilities were also considered to address potential TDS concerns. A brief
deseription and general location of the two alignment corridors are provided in Table 7-6

and shown in Figure 7-8.

FTIu.- 2015 whesaling rale is 3453 per acre-foal and includes Metropolitan's rates for sysbam access, waler slewardship, and
sysham powar, Tha whealing rabe will InCrease 1o G4k per acra-foot in 2014
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TABLE 74
Description of Alignment Garridors 54 and 50
Feature Corridor S& Corridor 5C
Total Langth 3.7 miles 81.8 miles
Canals 12mies e
Pipelines 3.3 miles B1.2 miles
Tunmnals 41.4 miles 10.6 miles
Fump Stalion=sForebays 212 &5
Fower Generating Facilities! e 3

Afterpays
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7.34 Storage Optimization

Storage optimization relies on increased in-region surface water storage and out-of-region
groundwater banking to alleviate peak demand constraints on the Baseline System.

The Water Authority will store water in four storage facilibes: the Olivenhain Reservoir, the
San Vicente Reservoir, Lake Hodges, and the Semitropic-Rosamond Water Bank. The

2013 Master IMan looked at ways to take advantage of storage opportunities and optimize
available storage. With the upecoming completion of the San Vicente Dam Raise Project, the
Water Authority will own significant storage capacity within the reservoir for carryover and
emergency use. As further discussed in Section 8.2.4, the Storage Portfolio assumed that
carryover capacity from in-region surface storage could increase by 90 TAF from the City of
San Diego’s 5an Vicente Reservoir. In order to use the 5an Vicente Reservoir carryover
storage, it may be useful to operate the San Vicente Pump Station at its full capacity of

444 ofs, depending on the demand patterns. This requires improvements to the pump
station, which currently only utilizes two pumps, to allow operation of the third pump, as
further discussed in Section 7.4.1.3. The actual reoperation of storage within San Diego
County may include multiple reservoirs that are connected to the agqueduct system. For the
purpose of the analysis performed in Chapfer 8- System Reliability with Facility Opfions, the
0 TAF of additional storage was modeled for San Vicente Reservoir as a surrogate for the
actual reoperation strategy that could be implemented in the future.

74 Projects Common to Each Portfolio

The projects described in the following sections include both new and existing
improvermnents that are required to assure reliable operation of the aqueduct system.

741  System Isolation Valves

The System Isolation Valves Project is a proposed new project that is needed to 1) isolate the
agueduct systemn from high-risk areas that have the potential to remove significant segments
of the system for extended outages, 2) allow for more efficient isolation of segments of the
aqueduct system to perform required inspections, maintenance, and repair work, and 3)
isolate segments of the aqueduct system during low-flow periods to address potential water
guality concerns. High-risk areas include river and lake crossings. Isolation valves are
anticipated to be butterfly valves and would be installed on existing pipelines in new below-
grade or partially below-grade concrete structures sized approximately 15 by 15 feet. The
valve structures would be located within existing Water Authority pipeline easements and
may require grading of new access roads for maintenance access. As shown in Figure 7-9
and described as follows, a total of four isolation valves are proposed for this project.

1. Tipeline 5 South of the San Luis Rey River Crossing - This valve would be constructed
on Pipeline 5 north of the City of Oceanside Weese WTD. This valve would allow
untreated water deliveries as far north as the Weese WTP should a failure of the

untreated water pipelines occur at the 5an Luis Rey River Crossing,

2. Tipeline 4 South of the San Luis Rey River Crossing - This valve would be constructed
on Pipeline 4 between the 5an Luis Rey River Crossing and the Vallecitos 10 Service
Connection near the Twin Oaks Valley WTT. This valve would allow treated water

T
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deliveries south of Twin Oaks should any portion of Pipeline 4 north of the valve be
taken out of service for extended periods for maintenance and repair. Depending on the
final location selected, this valve could allow treated water deliveries along Pipeline 4 as
far north as the San Luis Rey River should a failure of Pipeline 4 occur at the San Luis
Rey River Crossing. Implementation of the Pipeline 3/ Pipeline 4 Conversion Project
may impact the location of this isolabion valve.

3. DPipeline 3 at Mission Trails - This valve would be located on Pipeline 3 adjacent to the
enisting flow balancing structure. This valve would allow untreated water deliveries to
the City of S5an Diego Alvarado WTP should any porbon of Pipeline 3 between Mission
Trails and Lower Otay be taken out of service for extended periods for maintenance
and repair.

4. Tipeline 4 at State Route (SR)-125 - This valve would be constructed on Pipeline 4 in the
vicinity of SR-125. This valve would allow isolation of treated water deliveries to
address potential water quality concerns due to the presence of nitrification precursors.

7.4.2 North County ESP Pump Staticn

The North County ESP Pump Station is an existing CIP project. The project was referred to
the 2013 Master Plan to determine implementation requirements consistent with the options
to increase untreated water conveyancoe capacity. As part of the ESP, the North County
Pump Station would be utilized to deliver water to portions of the North County service
area during an emergency condition and when imported supplies are interrupted during
planned outages of the aqueduct system. The pump station would send treated water north
from the Twin Oaks Valley WTT to member agencies. The anticipated required footprint for
the pump station is one to two acres, includes an above-grade pump station structure, and
interconnects to the aqueduct system. The pump station would be sized for approximately
30 efs and would be located in Fallbrook, with the site of the pump station to be determined
consistent with the proposed new regional conveyance projects analyzed in the 2013 Master
Plan. If the Pipeline 3/ Pipeline 4 Conversion project is not implemented, then this new
pump station would likely be located in the vicinity of the Red Mountain Reservoir and
would require new tee connections to Pipeline 4 for the pump station influent and effluent,
as well as an isolation valve and vault in between the connection points. Howewver, if the
Pipeline 3/Pipeline 4 Conversion project is implemented, the pump station would likely be
located to the east of the I-15 freeway, near the intersection of Victoria Lane and East
Mission Road, and would require new tee connections to Pipeline 3 for the pump station
influent and effluent, as well as an isolation valve and vault in between the connection
points. A third location where the Pipelines 3 and 4 alignments converge south of RB-8 off
Dos Minos Road was also identified to facilitate ease in implementation regardless of
whether or not the Pipeline 3/Pipeline 4 Conversion project is implemented. This pump
station would need to be sixed slightly larger at approximately 50 efs to accommodate
additional flows from RB&. Figure 7-10 shows the general locations of the proposed pump
stattons.

-
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743 San Vicente 3 Pump Drive and Power Supply

This is an existing CIP project. The original purpose of the San Vicente Pump Station, as part
of the ESI, was to deliver *75 percent of normal demand during the period of a major
aqueduct outage due to earthquake or similar disaster.” This required delivery quantity
increases proportionately over the years as normal demand increase. When the pump
station was constructed and placed in service, it was realized that the ultimate emergency
demand that San Vicente Pump Station was intended to serve did not exist, allowing the
pump station to be put into service with a power capability to run only two of the three
pumps simultaneously. The current capacity with two pumps in service will vary with
reservoir level, but for purposes of the 2013 Master Plan, is estimated at approximately
300 ofs. Pumping capacity with all three pumps in service will be 444 ofs. This project was
referred to the 2013 Master Plan to confirm implementation timeframe based on based
projected ESP demands as well as normal operating demands.

The 5an Vicente 3~ Pump Drive and Power Supply Project will provide station upgrades
and a new power supply to allow the existing San Vicente Pump Station to be operated at
full design capacity. Even though peak untreated water demands through the planning
horizon of the 2013 Master Plan are not expected to exceed the current capacity of the

San Vicente Pump Station, the project will also provide operational flexibility to deliver
additional waber from San Vicente Eeservoir to meet unanticipated peak seasonal demands
on the untreated water system. The location of San Vicente Pump Station is shown in

Figure 7-11.
This project would upgrade the existing San Vicente Pump Station to add a third pump

drive and an electrical transformer within the existing pump station structure. No structure
modifications to the existing pump station are required to add the third pump drive and
transformer. The new power supply options to operate the third pump may include a new
12 kilovalt (kV) overhead power line {to be implemented by South Diego Gas and Electric
[SDGEE]) or onsite power generation using diesel or natural gas-powered generator sets.
For onsite power generation, the existing fence line would need to be demolished, and new
fencing would be provided to expand the site limits an approximate two to three acres for
new onsite generators. The onsite generators would be sired to operate one pump, requiring
a rated load capacity equal to about & megawatts (MW). The rated load capacity would
typically be met by installing either three 2 MW diesel generators or one & MW natural gas
generator. Additional vard switchgear and ancillary equipment would also be required

for the onsite generation options. A general layout for the generator option is shown in

Figure 7-12.

In addition, for the natural gas generator, a new natural gas feed line (to be implemented by
SDGEE) would need to be constructed from the nearest gas service to the project site. For the
diesel generators, a large onsite fuel storage tank would be required. The fuel storage tank
would be sized to provide sufficient fuel to conduct periodic monthly maintenance testing of
the generators. The monthly maintenance testing would require the generators to operate at
approximately 30 percent of rated load for a minimum duration of 30 minutes. For continuous
operation during an emergency event, each generator would require approximately

175 gallons per hour of fuel. Assuming storage for 24 howrs, the three units would require

T
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12,600 gallons of fuel. Thus, a 15,000-gallon fuel storage tank could be provided with a need
tor diesel fuel to be delivered to the site on a daily basis.

[
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744 Mission Trails Projects

The Mission Trails suite of projects includes several existing CIP projects that were originally
envisioned to meet expected untreated water demand increases resulting from improvements
to expand the capacity at several central and south county WTPs. The projects will also relieve
an existing hydraulic capacity constraint at the 30-inch interconnection between Pipelines 3
and 4 located in the Lake Murray area. The suite of projects includes the Mission Trails Flow
Regulatory Structure [T (MTFRSIT), the Mission Trails Tunnel, the Lake Murray Contral Valve,
and the relining of Pipeline 3 through Misston Trails Park. The tunnel project was constructed
in 2009, but with the recent reduction in demands, implementation of the remaining facilities
has been delayved. These projects were referred to the 2013 Master Plan to confirm project
sizing requirements and to determine an appropriate implementation time considering future
demand increases and the operational benefits of an increase in regulatory storage.

Two options for the Mission Trails projects were considered as part of the 2013 Master Plan as
shown in Figure 7-13. Both options alleviate the existing conveyanoce constraint at the 30-inch
Interconniction at Lake Murray.

7441 Alternative 1

Alternative 1 involves implementation of the project components as originally envisioned,
and would increase untreated water conveyvance capacity south of the Miramar WTT from
220 to 370 cfs. This alternative would also increase untreated water conveyance capacity south
of the Alvarado WTT from 70 to 140 cfs. The project includes a 12 million-gallon underground
concrete storage reservoir, appurtenant valve faciliies, connections at both the north and
south ends of the Mission Trails Tunnel to Pipelines 3 and 4, and a bypass around the Navajo
vent. The regulatory storage component of the project is located in Mission Trails Regional
Park with an anticipated footprint of approximately four to six acres. The storage reservoir
wold be connected to and operated in combination with the completed Mission Trails
Tunnel. The project also includes the Lake Murray Control Valve, constructed along Pipeline 3
near the intersection of Lake Murray Boulevard and Baltimore Dirive. The stze of the storage
reservoir may be reduced pending review of design and operational eriteria for

regulatory storage.

1442 Alternative 2

Alternative 2 of the Mission Trails Project involves a new interconnection between Pipelines 3
and 4, which would increase the capacity for deliveries from Pipeline 4 to Pipeline 3 to 140 ofs.
The new interconnection would be located on the east side of Lake Murray, south of the
inbersection of Laport Street and Baltimore Drive. This alternative would require
approximately 500 feet of 36-inch-diameter piping in a 100-foot-wide right-of-way. Two
isolation valves and a vault will be provided for operational flexibility. This alternative would
only alleviate the conveyance constraint at the exdsting 30-inch interconnection. This
alternative would be implemented if Alternative 1 can be further delayed.
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745 System Storage

The System Storage Project is an existing CIP project that would provide new regulatory
storage for improved operation of the aqueduct system. Regulatory storage is needed to
manage daily flow changes, provide storage for unanticipated flow interruptions that
otherwise may cause pipelines to drain or vent structures to spill, provide hydraulic control
for segments of the aqueduct systemn, dampen hydraulic transient pressures, and serve as a
pump station afterbay. The project includes two possible locations for new regulatory
storage facilities: at the Twin Oaks Diversion Structure and at the First Aqueduct and Valley
Center Pipeline connection. This project was referred to the 2013 Master Plan to confirm
potential storage locations and system integration requirements.

7451 Twin Oaks Diversion Structure

A new facility at the Twin Oaks Diversion structure site would provide regulatory storage
for deliveries associated with increased imported water conveyance capacity resulting from
the Pipeline 3/ Pipeline 4 Conversion Project. A new facility at Twin Oaks would also allow
tor replacement of the existing Rejecton Tower and Pressure Control Structure, improving
flow control stability for deliveries to the Twin Oaks Valley WTD and the Crossover
Pipeline.

As shown in Figure 7-14, the project would constst of a new 10- to 20-million-gallon,
above-grade to a partially below-grade reinforced concrete regulatory structure,
approximately 2,500 feet of new 96-inch-diameter pipeline, to connect the new storage
structure to Pipeline 5 and Pipeline 3 (or to Pipeline 4 instead of Pipeline 3 if the

Pipeline 3/Pipeline 4 Conversion Project is implemented), and a new pressure control
facility. The new regulatory structure would be located on a site north and west of the
existing Twin Oaks Valley WTP, with site selection based on providing a minimum
reservoir floor elevation of approximately 1,130 feet. The project would have an anticipated
footprint of approximately 10 acres. The size of the storage structure would be based on
operating and design criteria for regulatory storage needs, although it is anticipated that
twao 5 to 10 million-gallon storage structures and appurtenant connection faciliies would be
required. The total storage requirement could be implemented in a phased approach.

74582 First Aqueduct

As described in the 2003 Master Plan, a new regulatory storage structure is proposed along
the First Aqueduct to reduce occurrence of treated water spilling into the untreated system
south of Hubbard Hill. If located north of Hubbard Hill and closer to the point where
Pipeline 2A connects to the First Aqueduct, this new storage structure would also operate as
an afterbay for an expanded Pipeline 2A Pump Station. As an afterbay, the project would
provide operational storage and prevent a draindown of the First Aqueduct pipelines
during an unanticipated interruption of flows from the Pipeline 2A Pump Station. The
storage structure would be sized to provide approximately one to three million gallons of
storage. The project footprint would be approximately three to five acres. The project would
also include up to 2,000 feet of new 60-inch-diameter pipeline to connect the storage
structure to the First Aqueduoct and appurtenant control structures to regulate flow.
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746 Second Crossover Pipeline

The Second Crossover Pipeline is an existing CII project that is intended to increase untreated
water delivery capacity from Twin Oals to the First Aqueduct. The project was referred to the
2013 Master Plan to confirm implementation timeframe. The existing Crossover Pipeline was
constructed in the 1970s as a part of the aqueduct system reconfiguration that helped implement
the new surface water treatment water quality regulations of the time. Although the
northernmost part of the First Aqueduct is supplied with treated water directly from MWD,
essentially all of the available flow is consumed at peak times of year before reaching
Escondido, leaving an empty aqueduct at that point. Meanwhile, Escondido, Poway, the city of
San Dhego, and other customers along the more southerly part of this aqueduct have thetr own
treatment plants and can safely treat untreated water. The Crossover Pipeline moves untreated
flow from the Second Aqueduct to the First Aqueduct, to serve these untreated water
customers. In order to boost the capacity of the pipeline, a facility known as the rejection tower
was constructed to allow the Crossover Pipeline to be supplied at the higher hydraulic grade of
Pipeline 5. Without the rejection tower, the capacity of the pipeline is 130 cfs; when “boosted™ by
the rejection tower, the capacity of the pipeline s 200 ofs.

The 2000 UWMT projections indicated that demand served by this pipeline would significantly
increase (Water Authority, 2000). As a result of the projected flow increase and poor condition of
the existing Crossover Pipeline, the 2003 Master Plan recommended that a new parallel Second
Crossover Pipeline be constructed at significantly larger capacity, with the ultimate disposition
of the existing pipeline to be determined after flows had been switched into the new pipe

(Water Authority, 2002). Constructing a new Second Crossover Pipeline, parallel to the existing
one, as conternplated in the 2003 Master Plan, would increase delivery capacity of this pipeline
link to about 330 ofs. As a result of flows being lower than projected and recent condition
assessment of the exdsting Crossover Pipeline, it appears that the pipeline only has isolated
concems and could continue to be utilized in lieu of replacement once repairs are made.

The Crossover Pipeline corridor is shown in Figure 7-15.
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75 Cost

To aid the Water Authority in the timing and prioritization of implementing project options
and near-term projects, the 2013 Master Plan developed a costing basis and utilized costing
protocols as defined in this section. Project options were then compared against costs and
other criteria. Costs for the near-term projects were also identified.

751 Cost Basis

Cost estimates for each project option were assembled based on preliminary planning level
data collected and developed as part of this analysis. Due to the preliminary status of the
projects, the current unpredictable bidding climate, and unknown project schedules,
opinions of probable costs should be updated regularly as the projects are better defined.

To account for the preliminary nature of the analysis, allowances for construction
contingency and soft costs were applied to the project costs. The allowance assigned for
construction contingency varied from 30 to 50 percent for the projects, depending upon how
tar along they were in the planning stage. An allowance of 50 percent was applied for soft
costs that include permitting, legal, public outreach, investigations and surveys, engineering
and design, construction management, administration, and insurance. An exception is for
the several projects for which the Water Authority had previously developed cost estimates;
when these estimates were utilized, the contingency and soft costs applied varied from
those indicated above.

Based on the current understanding of each project’s key design criteria and general
assumptions made regarding facility locations and configuration alternatives, this opinion is
intended to provide a range of costs to bracket any alternatives within a project option.
Costs were developed from a variety of sources, including Water Authority cost data,
previous reports, historical data from similar projects, and input from cost estimators. When
required, costs were adjusted for inflation by applying a direct ratio of the Engineering
Mews Record (ENR) - Construction Cost Index (CCI) (ENE, 2012). At the time of the
estimate, the Los Angeles ENR-CCI was 10,283 {October 2012). Therefore, the costs can be
updabed once the schedule has been further defined. The costs are considered to be
feasibility level costs equivalent to a Class 4 Estimate using the Water Authority’s Cost
Estimating Guidelines (Water Authority, 2008). As such, the cost estimates have a range of
+3(0 to -20 percent accuracy. Detailed cost information is provided in Appendix H - Cost
Estimates. Table 7-7 provides a summary of the project costs, along with estimated project
durations. No projects were identified for the Storage Optimization portfolio; thus no costs
are included.
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TABLE 7-T
Capital Costs for Project Oplions
Caplital Cost

Portfollo Projects 15 millicns) Estimated Duration®
Conveyance from the North
Fipeline & Project 440 & years
Fipeline 3 ipealine 4 Corversion e & years
Supody from the West
Camp Pendleton Desalingtion Project
&0 mgd 314200 31,530 & years
100 mgd §2.070 w0 32,370 T years
150 rgd 22660 to 53,110 8 years
{5 i kel 52,0010 52,450 8 years
Projects Common to Each Portfollo
System Isolation Vales §11.0 3 years
Morth County Purmg Station 3235w 374 4 years
San Vicante Ird Purmg Drive and Powear $16.1 0 3320 3 years
klission Trails Projects
Alternative 1 543,910 3531 4 years
Alternetive 2 531 2 years
System Slorage 8562 o0 3575 4 years
Sacond Crossover Pipeling g3 3 years

“Estimated Duration refers to the anticipated planning, design, construction, and startup duration for the project.
‘Oiption 2 Costs, includes the MWD and Water Authority portions of the Pipeline 3Fipeline 4 Conversion Project
{i.e., extension of Fipeline 6 from the exsting Pipeling & to Twin Saks WTP)L Opticn 1 will b= less expansive.



Chapter 8.0 System Reliability with Facility
Options

8.1 Introduction

The evaluation presented in Chapter 6 - Baseling Sysfem Reliakility revealed a number of
specific limitations related to conveyance capacity constraints and overall water supply
reliability. The Baseline Systemn evaluation further indicated that the future reliability of the
systermn would be strongly dependent on demand trends, conservation savings, and member
agency local supply development. As expected, conveyance constraints were more prevalent
under the high-demand scenarios, with the constraints consistently exceeding performance
thresholds beginning in 2020. Under the lower-demand scenarios, the same conveyance
constraints were delayed three to five years out. On the supply side, system shortages only
begin to occur with the high-demand scenarios around the 2025 timeframe, allowing for
clarity of several local and statewide water resource issues to oceur before any significant
actions on new supply development by the Water Authority are needed.

With this understanding of the Baseline System, each of the four infrastructure portfolios were
evaluated to address specific supply or conveyance needs through the 2035 planning horizon.
The System Reliability with Facility Options analysis is summarized in Table 8-1 and
discussed in more detail inthe sections that follow.

Figure 8-1 shows the overall 2013 Master Plan process and the associated chapters.
Highlighted in Figure 8-1 are the elements described in this System Reliakilihy with Facilify
Options chapter (Chapter 8). This chapter describes how the fadlity options (discussed in
Chapter 7 - Project Options and Porffolios) were organized and evaluated for addressing future
systern needs (identified in Chapter 6). The chapter also evaluates how and when system
performance could be improved using the facility options.

TABLE &1
Sumemery of System Rekabi®y with Facity Oplions
Analysis Componant Descriplion

Four Master Flan Porlolics were geveloped that consigenad implameantation of the projecls o

project options described in Chagter 7 - Project Oplions and Porffaiios in varying order bo
Master Plan Porlfolios explone different siratagies to allaviabe reliability constraints projacied for the Baseling

System: Supply from the Wast (Wast), Sloraga Oplimization [Storage). Conveyanca Trom the

Morth [Merth), and Comveyance from the East (East).

Model simulations of each portfolio retative 1o the Baseine Systerm configuration wesa
Master Plan Porifolio conducied unser the four supply and demand scenarios descrived in Chapder 4 — Scenano
Ewvaluation Planning. Results for six padonmance matncs ware regorbas: Delivary Raliability, Conveyance
Utilization, Supgly Diversilication, WTF Utilization, Storage Utiization, and Energy Usaga.
The results presenbad in this section can be analyzed to idanlify which projects need 1o be
implamented in the rear bo mid-tarm, end which projects may be necessary only il iriggerad

Projectimplementation s 1 e concitions. The projecsed timeframe for implementation of each project evahated in
Ihie portlobss under gach ﬁhﬂﬂ':.l' and demand scanand 1B summanzed i Takble 3-6.
Waler BUW:.I' and demand scenanss considerad in the 2013 Masler Flan ssannead a broad
EIJI'I"IH'I-EIT rﬂﬂQE"i'.'ﬂ FI|ELI5IE'|E Tuture condilions and Flrl:lh'iﬂl"."lj invaluable inlonmation relaled o tha

perfarmance of the sysbem under these condiliong. System maodealing results dermonairabad
ihat all porflolics can reduca relighility consiranis.
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8.1.1  Model Implementation

The 2013 Master Plan recognizes that both agueduct system improvements and new supply
development needs will depend upon future conditions that have varving levels of
uncertainty. Therefore, successful strategies tor addressing system needs must be adaptive
to these uncertainties. Ideally, new improvements would be implemented under future
conditions in which they are most likely needed, and are most effective for minimizing or
preventing the risk of reoccurring conveyance constraints and supply shortfalls through the
planning horizon. The modeling approach developed for the 2013 Master Plan applies this
same “right sizing” and “right timing” strategy by implementing improvements only when
needed and to address specific supply or conveyance risks. In the modeling analysis, this
means that there 15 a specific project implementation sequence for each unique hydrologic
trace.

The CWASIm model was configured to monitor specific supply shortages and conveyance
constraints and to implement various project options within each portfolio when certain
performance thresholds were projected to be exceeded. For example, under a specific
supply-demand scenario and hydrologic sequence, the conveyance threshold may not have
been exceeded until 2028, In this case, a pipeline improvement project was implemented
within the model in that year to address the conveyance deficency. In another hydrologic
sequence or supply-demand scenario, the threshold may have been only exceeded in 2030,
and the implementation of the improvement project in the model would occur two years
later.
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For each of the portfolios, the model is also directed to implement projects in a defined
sequence, or if a phasing opportunity is available, in a defined order of increasing capacity.
This sequencing, or priority order of project implementation, is shown in Table 8-2.

TABLE B-2
Pricesy Ordar for Project Dotons Consicerad in the 2013 Masiar Plan
E 5 E E
s &. F £z 2
< 82 B & &d
Project Option E E‘ 2 E ﬁ E 2 £ 3 E
Delivery Rellability Optlans
Camp Fendleton Desalination - 50 mgd i
Camp Fendleton Desalination — 100 mgd 2

s

Camp Pendleton Desalination — 150 mgd

Storage Optimization — 80 TAF

Groundwater Banking — 20 TAF annual take 2
Conveyance Utilzatton Options

Pipeline 3 and Fipeline 4 Conwversion

Pipelinge &

Colorado River Conveyance

Second Crossover Pipeline

South County Intertia
Capacity Utilization Optlons

San Vicenta Purmg Station, usage to 240 cfy 1 1

San Vicenta Purmp Station, usage to 444 cfs 2

At the conclusion of each model] run/simulation, a summary of the selected project options
and their implementation iming was included in the results output. In addition, the
resulting performance metrics werne output for each year and hydrologic traces of the
simulation. These outputs allowed analysis of both the frequency and timing of option
implementation and the resulting improvements in system performance of each portfolio.
Figure 8-2 shows an example plot of option implementation for the “Supply from the West”
portfolio under the high-demand Scenario B. The figure shows the simulated timing at
which more than 90 percent of the hydrologie traces resulted in option implementation.

i
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8.2 Master Plan Portfolio Evaluation

The effects of the portfolios were simulated in CWASim for each of the four supply and
demand scenarios. The results are presented as a percentage of the traces that exceed the
performance threshold for each decision metric for the Baseline Systemn facilities
configuration and each of the portfolios over four distinet 5-year time periods spanning the
2013 Master Plan planning horizon: 2015-2020, 2021-2025, 2026-2030, and 2031-2035. For
ease of understanding, these values can be viewed as the percent likelithood of being
exceeded inany year during these periods. The results are also grouped according to
scenario (A, B, C, and 1)) (see Table 8-3) and portfolio (Baseline System performance vs.
West, Storage, North, and East portfolios).

TABLE B3
Master Plan Sun Scenarion
Scenario Description
Supplies and demands match 2010 UWMP {Water Authority, 2011a)
A - Uwe projections
8 - Reduced Local Supplies Holds current leval of local supplies, with reduced imported supplies
G — Enhanced Local Supplies Includes verfiaole and planned local supply projecis
0 — Adjusted Locs! Supplies Aszumes S0 percent wenfiable local supply and conservation sevings

The specific results related to the water delivery reliability, conveyance utilization, and the
role of storage are presented in the following subsections.
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8.21  Water Delivery Reliability (Supply Shortages)

Simulation results from the evaluation of portfolios were used to estimate to what degree
new facility investments could improve delivery reliability by alleviating projected supply
shortages to the member agendes. Figure 84 (top panel) shows the frequency of exceedance
for the water delivery metrics with portfolios in place compared with the Baseline Systern
for each 2013 Master Plan scenario.

In general, the vulnerability to exceeding the water delivery reliability threshold for the
Baseline System was very low (1 percent of the Hme or less) under the lower-demand
scenarios (Soenarios A and C), and implementation of any portfolio had no effect on
delivery reliability vulnerability. Under a higher-demand scenario (Seenario IV, delivery
vulnerabiliies would also remain very low through the 2026-2030 time period (2 percent of
the time), and only grow slightly to & percent of the time under the Baseline Systemn at the
later years of the planning horizon. The West, North, and East portfolios would reduce the
vulnerabiliies under Seenario D to less than 3 percent during the last ime period, while the
Storage portfolio would essentially not improve upon the Baseline System condition.

Only under the highest-demand scenario (Scenario B) did water delivery vulnerabilities
approach a level that warranted attention. Under Scenario B, water delivery vulnerabilities
could exceed 25 percent of the time under Baseline Systermn conditions. The West and East
portfolios would reduce these vulnerabilities to less than 5 percent, while the North
portfolio would reduce these vulnerabilities to 10 percent of the time. Simnilar to the
Scenario D condition, the Storage portfolio provides essentially no improvement compared
to the Baseline System.

Based on these results, the Baseline Systern presents a very low level of risk to delivery
reliability through the 2035 planning horizon. This risk level is acceptable when future
supplies and demands are on a trajectory that closely matches or slightly exceeds the
projections included in the 2000 UWMI (Water Authority, 2011a). The risk level, however,
begins to notably exceed performance thresholds under the highest-demand scenario after
the year 2025 and continues upward through the end of the planning horizon. As depicted
in Figure 8-3, at some tme after the year 2023, and possibly before the end of the planning
horizon, the supply reliability risk may reach a point that warrants implementation of a
portfolio option to lower the risk of a regional supply shortage.

Additionally, modeling results for delivery reliability indicate that under an extended dry
weather event, imported supply could be insuffident due to an MWD shortage under
preferential rights allocation and demands sufficiently high that no one facility option, or
combinations of facility options, could fully mitigate all possible supply-demand
imbalances. During such an event, it 15 likely that flexible Water Authority and member
agency operations or drought management measures will need to be implemented to
resolve these critical 1ssues.
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B.22 Conveyance Utilization

Simulation results from the evaluation of portfolios were also used to estimate to what
degree new facility investments could alleviate conveyance constraints at critical locations in
the aqueduct system. From the analysis of the Baseline System, we learned that the treated
water conveyvance systermn has sufficient capacity to meet projected demands through the
2035 planning horizon. We also learned that there are several potential constraints on the
untreated water conveyance system, notably at the MWD Delivery Point and at the 30-inch
interconnection near Lake Murray. Figure 8-4 (bottom panel) shows the expected frequency
at which the convevance utilization threshold will be exceeded for the untreated system at
the MWD Delivery Point with portfolios in place compared with the Baseline System for
each Master Plan scenario.

For all supply-demand scenarios, significant conveyance constraints at the MWD Delivery
Point are projected starting in the 2021-2025 period. The frequency of exceeding the
conveyance utilization threshold (43 days above 95 percent capacity) during the 2021-2025
period would range from 5 percent under the lowest-demand scenario, to approximately

20 percent under the 20010 UWMP assumptions scenario, and could exceed 40 percent of the
time under the higher-demand scenarios. By the end of the planning hortzon (2031-2035),
conveyance vulnerabilities would be experienced more than 40 percent of the time under all
seenarios for the Baseline System.
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All portfolios will reduce the frequency of conveyance constraints. The North and East
portfolios would be especially effective at reducing these vulnerabilities by expanding the
imported water conveyance capacity (Morth portfolio) or adding new conveyance into the
systemn (East portfolio). While not specifically a conveyance project, the new supply
developed by the Camp Pendleton Desalination Plant under the West portfolio would
provide significant improvements in the conveyance vulnerabilities by creating a new
supply downstream of the most significant constriction points in the system. The Storage
portfolio, on the other hand, would provide some improvement to the conveyance
vulnerability by exercising greater releases from existing storage during peak demand
periods. The Storage portfolio, however, would be limited by conveyance constraints in the
existing San Vicente Reservoir system and would not be able to achieve results comparable
to the other portfolios.

Based on the analysis, the Baseline System presents a low to acceptable level of risk to
conveyance reliability through the year 2020. The risk level, however, begins to exceed
performance thresholds after the year 2020 and continues rapidly upward through 2025, as
depicted in Figure 8-5. Sometime between 2020 and 2025, the conveyvance utilization risk
will reach a point that warrants implementation of a portfolio option to lower the
anticipated risk.

Pipeline Constraints — P3 & P5
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8.2.3 Evaluation of Other Existing CIP Projects

The majority of existing CIT* projects evaluated in this 2013 Master Plan were either part of
the Baseline System described in Chapter 5 - Description of Baseling Sysfem and CIP Projects
Comsidered i the Muster Plan or were considered a facility option as described in Chapter 7 -
Project Optioms and Portfolios. In addition to these existing projects, the CIP includes three
other projects that have been evaluated in the 2013 Master Plan —5D12 FCF Expansion,
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5D24 FCT, and Evaluation of the LMSE Pipeline. The evaluation results for these three
projects are summarized in this section.

8231 S0D12 FCF Expansion

This project was proposed by the city of 5an Diego to expand untreated water delivery
capacity to the city of San DHego Alvarado WTT. The planned expansion was from 96 to
150 mgd and was intended to meet capacity requirements for the recently expanded WTD.
Modeling results based on current operations and service area limits for the Alvarado WTT
indicate that the capacity of the existing 5D12 FCF, along with the City’s El Monte
conveyance systern, is sufficient to meet projected demands at the Alvarado WTT through
the planning horizon. Any request to expand service connection capacity to the Alvarado
WTT should be at the discretion of the city of 5an Diego.

8232 5024 FCF

This project was proposed to expand untreated water delivery capacity to the city of

San Diego Miramar WTT. The project was also intended to rehabilitate or replace the
enisting service connections service this WTP. The planned expansion was from 155 mgd up
to 215 mgd to meet capacity requirements for the recently expanded WTP. Modeling results
based on current operations and service area limits for the Miramar WTP indicate that
additional delivery capacity to the Miramar WTT may be needed by the end of the planning
horizon. The city of San Diego, however, has indicated that existing service connection
capacity is sufficient to meet foresecable WTP delivery requirements, and any request to
expand service connecton capacity should be at the discretion of the city of San Diego.

8233 Evaluation of the LMSE Pipeline

With the recent completion of the East County Regional Treated Water Improvements
project, the LMSE pipeline has recently been removed from service. This project was added
to the CII to determine the final disposition of the LMSE pipeline. Based on modeling
results, the LMSE is not required to meet any existing or projected delivery requirements.
Project options include abandoning the pipeline or transferring ownership to another
agency that may have a need for this pipeline.

B.24 Role of Storage to Optimize Management of Supplies

In-region storage serves a unique purpose in providing reliable deliveries during short-term
imbalances between supply and demand. On a seasonal basis, storage provides the ability to
mitigate against weekly or monthly imbalances and reduces the stress on the overall
conveyance systern that may not be able to deliver peak demands. For years in which the
total supply is insufficient to satisfy the demand, carryover storage is relied upon to ensure
short-term dry-year reliability or to lessen the impact of shortages.
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The Storage portfolio assumes an increase to in-region surface storage (bevond what is
currently planned) and out-of-region groundwater storage to specifically test dry-year
reliability. For purposes of this analysis, a surrogate to increase in-region surface storage
was simulated as an ability to increase use of carryover capacity (90 TAF) in 5an Vicente
Reservoir. Figure 8-6 shows an example trace of 5an Vicente storage under the Baseline
Systern and Storage operations. The figure shows simulated storage volumes with currently
constructed San Vicente storage (red) and with a 90 TAF increase in connected, in-region
storage (blue).

Simulated 5an Vicente Storage Operations
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Typical operations are to exercise a portion of the storage pool for seasonal operations.
During dry years, however, the operation may evolve into use of the carryover storage pool.
Water is subsequently withdrawn from the carryover storage pool to alleviate the annual
imbalances between supply and demand. The model simulates the use of carryover storage
by relying on the roughly 100 TAT of storage in San Vicente Reservoir, drawing about 30 to
35 TAF per year for up to three yvears. Increased storage could resolve some of the smaller
shortages by withdrawing a greater quantity of water from storage.

il
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The benefit of additional carryover storage was evaluated, beyvond the carryvover storage
that will be used in the San Vicente Reservoir following completion of the dam raising
project. The additional carryover storage was increased in the model to add another 90 TAF
of storage, all of which could be used in any year with the additional demand. Based on the
modeling results, the additional 90 TAF of storage significantly increases the untreated
water pipelines utilization (Pipeline 3, Pipeline 5, and the Crossover Pipeline) needed to
refill the additional storage during wet years. It appears that the additional 90 TAT is near
the maximum amount of additional storage that could be utilized without adding additional
conveyance capacity.

The ability to increase use of carryover storage provides marginal benefit for dry periods
lasting one to three years by drawing additional water from storage, and also for slightly
longer dry periods by extending the duration of draw of water from storage. However, for
periods of prolonged drought (greater than four years), in-region storage would provide
limited benefits because the imbalances would be significantly large and the carryover
storage pool would require intervening periods of excess supply in order to refill the storapge
pools. In summary, addibional in-region storage provides benefit during multiple dry years,
but during prolonged droughts, the storage is insufficient to resolve all delivery reliability
concerns. Use of additional storage for seasonal operations helps reduce conveyance usage
concerns during peak demand periods but results in significantly higher conveyance
utilization during refill perieds (fall and winter, and in years following prolonged dry
periods).

8.25 Summary of System Reliability with Facility Options

Six performance metrics were applied to measure the reliability of the Water Authority’s
system or to measure other operational performance measures with the implementation of
facility options. Tables 8-4 through 8-7 summarize the performance metric results for the
Baseline System and each portfolio under the four supply and demand seenarios.

As noted in Section 8.2.1, delivery reliability vulnerabilities are a concern only under the
high supply-demand scenario. The West, North, and East portfolios are able to reduce the
frequency of potential shortages by half or more. While these portfolios differ in terms of
strategies and factlity options, they are similar in delivery reliability performance. The West
and East reduce shortage frequencies to less than 1 percent, while the North portfolios
reduce frequencies to less than 3 percent. The Storage portfolio provided limited delivery
reliability improvements.

Conveyance utilization vulnerabilities are a concern under all supply-demand scenarios.
While none of the portfolios fully mitigate the delivery reliability vulnerability, the risks are
significantly reduced to acceptable levels with implementation of the East, West, and North
portfolios. The Morth portfolio, which emphasizes north imported water conveyance and
system conveyvance fixes, and the East portfolio, which re-routes Colorado River supplies to
San Vicente Reservoir, show the largest reductions. Even the West portfolio, which
emphasizes Camp Pendleton desalination supply, reduces conveyance vulnerabilities by
integrating the new supply and offsetting the need for additonal imported water. The
Storage portfolio, however, provides marginal improvement for conveyance vulnerabilities.
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The supply diversification metric measures the percentage of imported water supplies
compared to total annual supply. Imported supplies include MWD and Q5A sources. Only
the West portfolio, which adds new local supply with the proposed Camp Pendleton
Desalination project, provides a significant reduction on the reliance of imported water
toward the supply diversification metric. This metric indicates the West portfolio provides
an improved level of supply reliability compared to the other portfolios and the Baseline
Systerm.

The water treatment plant usage measures the percentage of annual plant utilization
compared to maximum plant capacity. This metric appears relatively insensitive to the
choice of portfolio and shows an increasing use of treatment plant capacity as demand
increases over time. Results are shown in Tables 8-4 through 8-7 for the Twin Oaks WTT,
with similar results projected for all local WTPs. No local WTP is expected to exceed its
maxirnum capacity on an annual basis through the planning horizon.

The 5an Vicente Reservoir storage utilization increases were applied to the East, West, and
MNorth portfolios. For the East portfolio, water is conveyed directly to the San Vicente
Reservoir area from the AAC, freeing up capacity in Pipelines 3 and 5. This additional
capacity in Pipelines 3 and 5 allows peak demands to be met from those pipelines and
creates opportunities to store water conveyed from the east in 5an Vicente. For the North
portfolio, the addiional conveyance in Pipelines 3 and 5 provides opportunities to both
meet peak demands and refill the reservoirs more efficiently. Therefore, more water is
stored and used in San Vicente. The West portfolio provides a base-loaded raw water
supply that will utilize San Vicente for storage during lower-demand periods. Here again,

Storage portfolio suggest that more than 75 TAF of additional carrvover storage was used
during dry periods in these portfolios. This expanded use of carryover storage allowed for
improved protection during multiple dry years, but the magnitude of this use was not
sufficient to eliminate reliability concerns for more than one to two vears bevond the current
storage capability.

Finally, energy usage is projected to increase under all portfolios. Under the West portfolio,
a significant increase (more than 10 Hmes) in the net energy use is projected with the
addition of Camp Pendleton desalination project as a Water Authority energy responsibility.
Similarly, the addition of the pumping needs (less energy recovery) for the dedicated
Colorado River conveyance in the East portfolio increases the net energy use by the Water
Authority by approximately six times the net use in the Baseline System.

il
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TABLE B+
Perfarmance Matric Results dor Eaen of the Six Measures Considerad in the 2013 Massar Plan (Scensro A — 2010 LRWVAS
Tirme
Pefformance Measure Period Baselinsa West Storage Morth East
Dalivary Reliability 2016-2020 0% 0% 0% 0% il
uancy of annual shortags
“E,E,EEH ;an 20 TAF for tao 2021-2025 0% 0% 0% 0% il
ti y
ponascuiie year) 2026-2030 0% 0% 0% 0% 0%
2031-2035 1% 1% 1% 1% i
Conveyance Utilization 2016-2020 3% 3% 3% 3% T
(fraquancy of untreatad water i
conveyance greater than 5 2021-2025 19% 1% 13% B% 13%
percent of capacity for 45 days . , .
during peak season) 2026-2030 50% 21% 35% 11% 12%
2031-2035 54% 179% A41%% 4% L%
Supply Diversification 2016-2020 BEY BE% G5% BEY G6%
(percant of supply from imported
water sources) 2021-2025 G8%% a7 GB% Ga% 68 %
2026-2030 TZ% B5% 2% G9% 69%
2031-2035 T3% 0% Tl % T0% 0%
Water Treatment Plant Usage 2016-2020 43% 42% 42% 42% 42%
(percant of Twin Oaks Vallay WTF - -
capacity usage) 2021-2025 5% 43% 4B% 43% 48%
2026-2030 56% 55 G55 559 54%
2031-2035 B0%% i 50% 9% 60%
Storage Utilization 2016-2020 45 & GB Gd GA
(rmean use of Water Autharity's
carryover pool in San Vicants 2021-2025 46 75 b= 79 e
Reservolr in TAF) 2026-2050 a4 72 63 77 52
2031-2035 43 T4 54 az 43
Enargy Usage 2016-2020 40 50 G0 50 50
{mean net annual energy uss in
GG 2021-2025 36 &4 44 50 44
2026-2030 i5 283 34 47 184
2031-2035 32 S4B ar A4 248

E-13
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TABLE B-5
Performance Mainc Resulis for Eacn of the Six Measures Considerad in the Master Pian (Seanano D - &dusted Locsl Cemand)
Time
Performance Maasura Period Baseline West Storage Morth East
Dellwery Rallakbility 2016-2020 0% iy % 0% 0%
{frequency of annual shortege
graater than 20 TAF for two 2021-2025 0% % % 0% 0%
GONEBCUVE YBErS) 2026-2030 2% 1%, 2% 1% 0%
2031-2035 6% 1% 55 3% 1%
Conveyance Utilization 2016-2020 9% &t 5% 6% 6%
{freguency of untreated water -
9% percent of capacity for 45 2ays  apppogan gan 30% 48% 13% 15%
during peek season)
2031-2035 7% 25% 61% L% L%
Supply Diversification 2016-2020 B G67% 67 % 67% G
{parcent of supply from im ed
Pe wgmrpgl::dms_] port 2021-2025 1% 69% T0% 70% T0%
2026-2030 5% 65% 5% 1% 1%
2031-2035 T 59% K" 724 729
Water Treatment Plant Usage 2016-2020 45% 48% 48% 48% 48%
iparcent of Twin Caks Valley WTP -
capacity usage) 2021-2025 LA 58% 5% £a8; £8%%
2026-2030 B5% 65% 65% G4% G5%
2031-2035 B 0% 69% 68% T0%
Storage Utilization 2016-2020 47 G G G G

{mean use of Waber Authority's

CRITYyoYer P"}'}l inSan Vicente 2021-2025 45 72 1 74 |
Reservoirin TAF) 2026-2030 42 67 54 75 45
2031-2035 38 T3 a7 76 a5
Energy Usage 2016-2020 40 50 a0 50 50
{mean net annual enengy use in
GWh) 2021-2025 38 a3 46 a7 48
2026-2030 iz 428 36 a7 185
2031-2035 ] 733 33 47 2548
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TABLE 85
Perfommance kMainc Resulis for Each of the Six Measures Considerad in fne Master Plan {Soanano B - Reduced Imperiad Supplies,
Zimate Change and Lower Local Suoply Developmend)

Time
Performance Measura Period Baseling West Siorage Morth East
Delivery Reliabllity 2016-2020 4% A% 3% 4% 4%
{frequency of annual shoriege ; ;
greater than 20 TAF for two 2021-2025 4% b 3% 5% 5%
conseculive years) 2026-2030 11% 4% 11% 8% 3%
2031-2035 8% I 26% 10%% 1%
Conwveyance Utllization 2016-2020 2% ) 4% 3% 3%
{frequency of untreatad water X
conveyance greater than 2021-2025 474 26% 26% 16% 27%
95 percent of capacily for 45 days  a026-2030 % 36% 52% 14% 16%
during peek s2ason)
2031-2035 T3% 29% 51% B% 3%
Supply Diversification 2016-2020 0% GE% G8% 68% 63%
{percent of supply from imporied ,
water sources) 2021-2025 T3% 1% T2% 720 T2%
2026-2030 ] B5% % 74% T4%
2031-2035 B0 G0% 9% T4% Ta%
Water Treatment Plant Usage 2016-2020 51% 50% 51% 50% 50%
t of Twin Gaks Valley WTP
e Capacty usage) 2021-2025  63% 62% 62% 62% 62%
2026-2030 [ 0% G9% 68% T0%:
2031-2035 T3 TE% Td% 73% TEY
Storage Utilization 2016-2020 45 G G5 64 64
{mean use of Watar Authonity's
carmyover poal in San Vicente 2021-2025 44 it B B B3
Reservair in TAF) 2026-2030 37 61 ad &7 a9
2031-2035 30 G¥ 34 64 40
Energy Usage 2016-2020 41 44 50 44 45
{mean net annual enengy use in
GWh) 2021-2025 ar 5 ad 45 43
2026-2030 0 530 K] 44 128
2031-2035 24 B35 34 a4 irz

E-15
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TAHLE B-T
Performanca Matc Resulis for Each of the Six Measures Considerad in the Master Plan (Soanano C - Enhanced Local
Razgurca Managamant)
Tirme
Performance Measura Period Baseling West Siorage Morth East
Delivery Rellability 2016-2020 0% 0 0 0% 0%
{frequency of annual shoriege ) : :
greater than 20 TAF for two 2021-2025 0% O 0 0% 0%
consscubve }'EEFE-:I EUEE-EDEU EI‘:'.": ':l:!l'::- ':l:!l'::- I:IE-u I:IE-u
2031-2035 0% O 0 0% 0%
Conveyance Utilization 2016-2020 0% 1% 1% 1% 1%
(frequency of unireated water  5p54 ag05 g% a%, 5% 4% 5%
conweyance greater than
95 parcent of capacity for 45 days  2026-2030 35% 10% 19% 8% B%
during peak season) 2031-2035 A4% 14% 20% B% %
Supply Diversification 2016-2020 BT B5% 5% B5% B5%
{percent of supply from imporied
P wamrpg::::dmsj part 2021-2025 BT % B5% Fi% G5% B3%
2026-2030 B B5% B B7% BT%
2031-2035 Ti% 62% T0% Ba% Ga%
‘Water Treatmeant Plant Usage 2016-2020 3% 6% 6% 6% 5%
{percent of Twin Osks Valley WTP 2034 3028  30% 39% 39% 35% 35%
capacity usags)
2026-2030 454 45%, 45% 458 44%
2031-2035 51% 50% 50% 50% S0%
Storage Utilization 2016-2020 47 e GH G4 G4
{mean use of Watar Authonity's
carryover pool in San Vicente 2021-2025 47 a3 ] a4 &3
Reservair in TAF) 2026-2030 46 T 73 74 G2
2031-2035 45 Ta GE a2 45
_ Energy Usage _ 2016-2020 40 51 51 51 51
AATIEEL: et E'"Ef_f" f”‘!’ﬂ*' usein  ap29-2025 10 58 53 53 53
'h
2026-2030 ar 157 46 44 a2
2031-2035 35 324 42 A4 118
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The East, Storage, North, and West portfolios by themselves cannot fully achieve a
performance level below threshold limits for all supply and demands scenarios. Combining
portfolios would likely achieve superior results, but the cost impacts for a reduced risk level
would likely be prohibitive. The goal of the 2013 Master Plan is not to achieve zero risk
tolerance. Instead, the 2013 Master Plan is intended to evaluate the performance of each
portfolio and develop a balanced approach to new infrastructure implementation and risk
of operation.

8.3 Option Implementation for Different Portfolios

The four portfolios evaluated in the 2003 Master Plan represent different approaches for
addressing the projected water delivery reliability and conveyance utilization
vulnerabilibies. These portfolios were developed as potential strategies, but the analysis
described herein was targeted at learning about the facility needs and effectiveness under
the changing-demand environment the region is experiencing. Analysis of the frequency
and timing of project implementation provided insight toward development of both near-
and long-term strategies for the Water Authority’s infrastructure needs.

Risk-based planning involves the use of evidence of risks (such as projected delivery
reliability concerns) to inform choiees about which eourses of action to adopt in the future.
The results presented in this chapter identify projects that should be implemented in the
miear term, as well as projects that may be necessary over a longer term, but only if certain
conditions external to the Water Authority warrant such project implementation. The long-
term demand trajectories, as presented in this report, can provide a starting point for
developing a monitoring approach to inform future infrastructure investment needs.

Some projects have sufficiently long implementation timelines such that decisions on project
implementation would need to be taken well in advance of the certainty of conditions that
warrant the investment. In such cases, the initiabion or continuation of project feasibility
studies would hedge against the possible vulnerable conditions. In reality, the actions taken
to proceed with early planning and design activities would be needed well in advance of
gaining certainty of the conditions that require the action. This is the reality of risk-based
planning, and the information provided in this 2013 Master Plan can assist in making
informed decisions about the Water Authority’s infrastructure needs.

The CWASIm model implements options according to the order defined by the portfolio
preference and in response to performance thresholds. Since each portfolio was
implemented in a step-wise fashion {options only implemented when needed), the iming of
each facility option could be ascertained from the simulation results for each scenario.

Table 8-8 provides a recommended timeframe for implementation of the facility options
according to each supply-demand scenario and is based on the year in which the facility
option was triggered in at least 10 percent of the traces under a given scenario.
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TABLE B3
Simulated Timing of Faciity Cpders Includad in Magiar Plan Portfolios for Each Scenario
{shading: green Tor prier b 2026, orandge for 2026-2030, brown for post-2030, and gray for nof lrigoed)

‘West Portfolio
First Yaar Scanmic
Facllity Options Avallable” A B c D
Camp Pendleton Desal {50 mgd}) 2023 A DhEs Bl 2033
Camp Pendleton Desal {100 rmgd) 2023 MiA B MiA
Camp Pendleton Desal {150 mgd) 2023 NiA A NI
Second Crossover Pipeline 2023 MiA B 2033
Fipelines 3 and 4 Intartie Pipeline 20145 2047 2017 2017 2017
San Vicente Pump Station — 3™ Pump 2015 MiA 2025 A 2033
Storage Portfollo
First Year Scenario
Facllity Options Avallable® A B C 8]
Enhanced In-Region Storage 2015 2031 2018 NIA _
Cut-of-Region Groundwater Storage 20145 MiA 2024 BA, 2034
Second Crossover Pipeline 2023 T T NIA
Fipelinas 3 and 4 Interie Pipeline 2015 207 2017 2m7F 2017
San Vicente Pump Station — 2™ Pump 2014 2031 2018 BA, 2026
North Portfolio
First Yaar Scanario
Facllity Options Avallable” A B c 8]
Fipelines 3 and 4 Conversion 2014 2022 20E2 2025 201
Pipeline &~ 2023 BN
Second Crossover Pipeling 2023 MiA, BA, 2035
Fipelinas 3 and 4 Intertie Pipeline 2015 27T 2017 2m7F 207
San Vicante Pump Station — 2™ Pump 2015 iy e 2025 20
East Portfollo
First Year Secanario
Facllity Options Avallable” A B c #]
Coloredo River Conveyance 2025 2026% 202g* 202 2026
Second Crossover Pipeline 2023 T T m
Fipelines 3 and 4 Intartie Pipeline 20145 2047 2017 2017 2017
San Vicente Pump Station — 3™ Pump 2015 2026 2026 2026 2026

* Reprasenis the first yaar this faclity option could be made available based on an estmate o complete
enviranrmanial, parrmitting, design, and construction.

* Pipsline & implementation dates are refiective of 2 higher threshold for implemantation than the
Fipeline 3Fipsline 4 Conversion Project .
*** Triggering of this option was fized in the simulation.

As shown in the table, the lower-demand scenarios (Seenarios A and C) only triggered
conveyance-related options. Supply-related options are not required for the lower-demand
scenarios. For the higher-demand scenarios, water supply options begin to be needed under
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Scenario D near 2030 and under Scenario B near 2025, Several other findings can be
highlighted from the analysis of the resulbs:

* The Pipelines 3 and 4 Intertie Pipeline addresses an immediate constraint near the
Alvarado WTP.

*  The San Vicente Pump Station options can currently operate two pumps simultaneously.
The two-pump operation is sufficient to convey seasonal and carryover storage for the
Baseline system. In the future, when a new portfolio is brought on-line, San Vicente
Reservoir will need to store more water, which will triggrer the need for a three-pump
operation.

®*  The Pipeline 3/ Pipeline 4 Conversion was consistently triggered in the 2020-2025 time
period, reflecting the need to resolve imported water convevance as demand recovers to
pre-2010 levels.

* Dipeline 6 was permitted to be triggered if conveyance utilization concerns continued to
arise after the Pipeline 3/ Pipeline 4 Conversion in the North portfolio. Additional
imported water conveyance (Pipeline 6) was needed in the high-demand scenarios, but
these conditions generally did not trigger until after the 2030 timeframe.

o The Second Crossover Pipeline was needed only in the highest two demand scenarios.

s  Under higher-demand scenarios, the Camp Pendleton Desalination Plant option was
triggered (2033), but only expansive demand growth triggered more than 50 med of
capacity.

*  Enhanced In-Region Storage (included in the Storage portfolio) was triggered in three of
the four scenarios in the 2020-2030 imeframe and delayed the need for Qut-of-Region
Groundwater Storage in this Portfolio. However, the enhanced storage provided little
overall benefit at resolving the delivery reliability metries over the planning horizon,
and this portfolio also did not provide significant relief to untreated water conveyance
constraints.

» Colorado River Conveyance was not simulated dynamically (that is, it always triggered
in the East portfolio), but would resolve many vulnerabilities if it could realistically be
developed by the assumed timeframes.

Facility options that are implemented in a wide range of future scenarios can be considered
common or “low regret” options, in that implementation is likely to prove beneficial
regardless of the external uncertainties. Conversely, options that are only implemented in
some scenarios and only under certain conditions may be beneficial for outlier events

(Le., very high-demand growth), but are not likely to be effectively utilized under other
conditions (Le., low-demand growth). Options consistently triggered very near the first vear
available also suggest that planning for this option should commence immediately. These
early action options, under Scemario A - Urban Water Management Plan, include Pipeline 3/
Pipeline 4 Conversion, the Pipelines 3 and 4 Intertie Pipeline, and the San Vicente pump
station upgrades.

The results suggest that new supplies or large-scale new conveyance are not likely to be
needed except under the highest-demand scenarios. Options that were triggered but with a
significant gap between the first year available suggest that monitoring of conditions should

E-18
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occur and planning could accelerate if conditions were to change. These longer-term action
options include Camp Pendleton Desalination project, enhanced in-region storage, out-of-
region groundwater storage, and the Crossover Pipeline. These options were only
implemented under specific demand scenarios or had long delays between the first year
available and simulated implementation.

Similar to the sensitivity analyses discussed in Chapler 6 - Baseline System Relisbilify,
implementation of any of the options is only expected to shift by two to three years based on
selection of different thresholds for delivery reliability and conveyance utilization metrics.

84 Summary

Water supply and water demand scenarios considered in the 2013 Master Plan spanned a
broad range of plausible future conditions and provided critical information related to the
evaluation of system performance under these conditions. Through the development and
application of a new Water Authority system model, CWASim, the simulation of the
agqueduct systern was possible at the level needed for water and infrastructure planning.
A suite of decision metrics were developed and quantified, then used as the indicators of
system performance such that model simulations of the system under future conditions
could be adequately evaluated. Performance thresholds were developed for the water
delivery reliability and conveyance utilization metrics, and used in the assessment and
eventual trigger for implementation of potential infrastructure projects.

Based on an analysis of modeling results with the Baseline Systern configuration, it was
tound that water delivery shortfalls are projected to occur only under the two
higher-demand scenarios and would be minimal under the lower-demand scenarios. These
results suggest that supply-based project options can be categorized as a long-term
infrastructure need that requires monitoring of certain local and statewide water supply
development actions before decisions are reached on a specific implementation date.
Conversely, conveyance vulnerabilities were consistent across all scenarios in the 2020-2025
timeframe and suggest the need to proceed with near-term actions related to these
improvermnent projects.

Systerm modeling with the different portfolios demonstrated that all portfolios can reduce
both the frequency and magnitude of supply shortages and conveyance constraints.

The 2013 Master Plan confirms that the current Water Authority system as envisioned in the
2003 Master IMlan {(Water Authority, 2002) is relatively robust.

Finally, the reliability analysts suggests that the elimination of all vulnerabilities is not
possible due to the nature of the prolonged dry-year conditions. These types of extreme
conditions can significantly influence the measurement of reliability but are also very
low-probability events. The Water Authority and its member agencies are continually
balancing the tradeoffs between improved reliability and the cost and appropriateness of
achieving the highest possible level of reliability. Concerted efforts by the Water Authority
and its member agencies on water supply improvements, effecive demand management
measures, and optimizing regional infrastructure will contribute to improving reliability

within and beyond the 2013 Master Plan planning horizon.



Chapter 9.0 Risk Factors and Mitigation

9.1 Overview

The ability of the Water Authority to deliver water to its member agencies can be affected by

a number of uncontrollable events, including prolonged drought, natural disasters,

shutdowns, or other unforeseen occurrences. These factors are generally outside the normal

long-range infrastructure modeling scenarios described in previous chapters of this 2013
Master Plan. Although there are a variety of risks that could impact the Water Authority,
this chapter focuses on risks to the physical condition of the aqueduct systern from events

such as earthguakes, floods, fires, and power outages, and provides a qualitative discussion

related to the severity and likelihood of the risks occurring. The risks presented in this
chapter were not specifically modeled as part of the 2013 Master lan. These risks are
summarized m Table 21 and discussed in more detatl in the sections that fallow.

TABLE 81

Summary &f Risk Faclons and Miigation
Consideration Description

This 2013 Master Plan builds upon the Emergency Sforage
Project SDCWA Agueducts Repsir Time Estimates, June 1553
{Black & Veatch/Ebesca/EQE, 1983), which estimated pipeline

1993 Vulnerability Report damapge and the amaount of time required to restore sarvice
after & natural hazard event, with a focus on earthouskes.
Report conclusions are still relevant to the current Watar
Authaority systam.

Additional Facilities and Vulnerabilities associated with major new faciliies were
Vulnerabllities Since the 1993 included in the 2013 Master Plan in order to determine the
Yulnerabllity Report miost effective emergency mitigation plan.

Hey naturel hazerd reasponss factors associated with the ESP
fecilities considered in this 2013 Master Plan included
convayanca system religbility, evailabiity of backup power
supply, and eccess fo various systamn facilibies.

The 2013 Master Plan considarad the ability of the Twin Oeks
Walley WTP to respond after a natural hazard event with

Twin Oaks Walley WTP | respect to untreated water supply [intake), treated watser
delivery pipeline, power, accass, and the structural integrity of
connecied older structures.

ESP Faciities

Chear thie last decada, the systam has endured significant
impacis due to ather natural hazerd events, such as the 2003
Cedar Fire, the 2007 Scutharn Califomia Wildfires, the Flood
Event of 2005, and the 2011 regional alectrical blackout in
San Diego. Thesa events ware considerad as par of the risk
and reliability planning.

Additional Relevant Matural Hazards

The 2013 Master Plan considerad Water Authority plans and
procedures in place to respond o emargency events, inchuding
a progctive Assel Management Program and a comprehansive
ESP.

Risk Mitigation

B
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Figure 9-1 shows the overall 2013 Master Plan process and the associated chapters.
Highlighted in this figure are the elements described in this Chapter 9 - Risk Factors and
Mitigation.

Stakeholder
Participation

Scenario Performance
Risk Factors SETTT Metrics
and Mitigation

Facility Options

Baseline System il Systern Reliability
Analysis Analysis

Energy
Management

Conclusions and
Recommendations

FIGURE 1
Elernents and Associated Chaplers Included in tha 2013 Master Plan

9.2 1993 Vulnerability Report

The report entitled, Emergency Storage Project SDCWA Agueducts Repair Time Esfimafes,

June 1993 (1993 Vulnerability Report) (Black & Veatch/Ebasco/EQE, 1993) provided a
comprehensive review of seismic risk on the Water Authority system. This document
supported decisions relabted to the need and sizing of facilities in the Water Authority’s ESP.
The document was reviewed as part of the 2013 Master Plan to confirm or update the report
findings.

The 1993 Vulnerability Report considered the potential for damage to the five existing
aqueduct pipelines, as well as the potential for damage to Pipeline & if it were constructed as
planned at that time. The report focused on identifying the potential natural hazards that
could impact the Water Authority’s ability to deliver water along its existing and proposed
conveyance systern, as well as estimating the degree of damage to the pipelines and the
amount of Hme required to restore service after a natural hazard event. Earthquakes of
various magnitudes were analyzed. Other pertinent information, such as geologic
conditions, pipeline size and material, ground shaking effects, and liquefaction potential,
was also considered in determining the number and location of outages as well as the
estimated repair ime. Figure 9-2 shows the faults and key infrastructure related to this
vulnerability assessment.
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The report concluded that with all five pipelines crossing the Elsinore Fault Zone, this
location was the most eritical and would experience the most disruptive scenario after a
large earthquake. The 1993 Vulnerability Report found that under a worst-case scenario,
restoration to full-service capacity for all five pipelines was estimated to take as long as

86 days. Based on the evaluation performed as part of this 2003 Master Mlan, the conclusions
made in the 1993 Vulnerability Report are still valid.

8.2.1 Identification and Quantification of Natural Hazards

Earthquake scenarios were considered for the Elsinore, San Jacinto, San Andreas, La Nacion,
and Rose Canyon faults. In addition to the direct damage caused by permanent ground
displacement at fault crossings, secondary damage 15 also likely to occur as a result of
transient pressures generated in pipelines and ground shaking and associated events.
Intense ground shaking associated with large earthquakes on the Elsinore, San Andreas,

San Jacinto, or other major faults is commonly accompanied by landslides, liquetaction,
ground settlement, and rockfalls, which can cause damage to buried pipelines and ancillary
structures.

For each fault or fault systermn, maximum probable events (MPEs) and maximum eredible
events (MCEs) were considered in estimating the potential damage to the Water Authority
pipeline systern. MPEs were defined as the largest events with a 10 percent chance of
occurrence over the next 50 years, or having a 475-year return period. These events were
based on long-term ground deformation rates and were positioned to have the maximum
impact on the Water Authority pipeline system. MCEs were based on geologic criteria such
as relationships between fault length, fault displacement, slip rate, and magnitude, based on
past studies of the region.

During development of the 1993 Vulnerability Report, two types of models were created in an
effort to estimate system breaks and expected repairs due to a natural disaster event. Pipeline
performance modeling integrated the effects of the selected earthguake scenarios with
peological information along the pipeline routes and the physical properties of the pipelines,
including material and size. This data combination allowed the model to estimate the [kely
number and location of repairs required.

Furthermore, a transient pressure analysis was performed to evaluate the secondary
damage due to the uncontrolled release of water caused by pipeline ruptures. If a break
occurs, positive and negative transient pressure surges would be created. The transient
models took into account the topographic profile along each pipeline, steady-state hydraulic
gradient, pipeline material and size, standpipes, and air valves. One model was created to
simulate ruptures in Pipelines 1 and 2; a separate model was created to simulate ruptures in
Pipelines 3, 4, and 5.
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9.2.2 Relative Estimate of Susceptibility of System to Damage

The pipeline perfformance and transient pressure models were used to determine the number,
extent, and location of breaks to be expected in each pipeline as a result of a disruptive event.
Repair time estimates were then developed using the failure data and the availability of
material and labor required to complete repairs. The most impactful events overall were the
Elsinore Fault scenarios. These scenarios had a majority of pipeline breaks oecurring at the
fault and in Temecula Valley - effectively cutting off supplies from MWD, The most impactful
scenario for causing damage from a fault within 5an Diego County was from the Rose Canyon
Fault. The 1993 Vulnerability Report repair time estimates are summarized in Table 9-2. The
predicted failure totals and impacts are summarized in Table 9-3.

TEBLE &2
Summary of Bepar Time Eslimalas

Total Repalr Time [Days)

Plpaline Elzinors MCE Elsimore MPE
4 40 38
3 54 50

1 &nd 2 64 63
g a6 T8

Sourca: 15493 Vulnerability Report (Black & Vestch/Ebaso'EQE, 1883)

TABLE 83
Summary of Impacts Expecled from Specified Earlhguakea Evenls
Fault/Fault Predicted
System Scenario  Magnitude Repalrs Impacts
= Damage within MWD system, no access io
Lake Skinner and Diamond Yalley Lake
MCE 5 118 = Mo water delivary from MWD facilities to the north
= Watar Authority system failures due to fault rupture
Elsinore and liguefaction at iver and creek crossings
= Similar to MCE scanano
MPE o 57 = Less extensive damage in Elsinore Fault Zons
= Mo access fo MWD facilities to the narth
= Catesirophic damags to MWD systemn in Riverside and
MCE 8.25 63 San Bemarding
San = ‘Water Authority system damage in areas that
Andreas expariance hgusfaction-induced ground failures
MPE 7.75 47 = Similar to San Andreas MCE scenario but less
gxtensivelinlense damags
= Disrupbon is limited 1o Pipelines 1, 2, and 3
San = Significant damage in lgusefaction-prone areas of
Jacinto MCEMPE TS 57 Temecula Valley
= Minimal damage in remainder of Water Authority
sysiam
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TABLE 8-3
Summary of Impacts Expecled fram Specified Earlbquake Evenls
FaultFault Pradicted
System Scenario  Magnitude Repalrs Impacts
= Minimal impacis bo Watar Autharity system
= Predicted repair locations likely in central and southem
La Naclon MCE B3 1 porticn of system
= Unlikely to affect MWD facilitias bo north
= Most repaire required on Fipalines 1 to 4 in central and
MCE 70 51 5%'-.111'|am peortion of 'u"nate.f .ﬁ.utn_::mg.-' EyElam
= Disruption should be Emited bo isclated pipeline
Rose segments
Canyon
= Minimal impacis bo Watar Autharity system
MPE 6.5 15 = Rapairs concentrated in cantral and southem portions
of system

Source: 1993 Vulnerabiity Report {Black & Veatch/Ebasco/EOE, 1803)

8.23 Mitigation Measures in the 1993 Vulnerability Report

The 1993 Vulnerability Report identified estimated repair times and a general schedule in
the event that Water Authority water supply service is disrupted. The emergency event
requiring the largest number of repairs (the Elsinore fault zone scenarios) was used to
estimate the time required to repair the predicted pipeline ruptures.

The repair ime estimation took into account sibe access, fabrication time for replacement of
pipeline segments, availability of equipment and personnel to accomplish repairs,
installation and testing of new pipeline segments, and other related ibems. It was estimated
that the Elsinore Fault MCE could produce 119 breaks at 117 locations. The resulting repair
estimate was 86 days for restoration of full service on all pipelines for this critical scenario.

The 1993 Vulnerability Report prioritized the restoration of potable water pipelines as
extremnely high, second only to [ifesaving activities. As such, the 1993 Vulnerability Report
prioritized repairing and restoring Pipeline 4 since it was then and still 15 the largest-
diameter treated water pipeline into the San Diego area. While all pipelines were considered
important, the availability of certified welders was considered a eritical limiting factor. The
estimated repair imes were based on having 20 working welders at the beginning of
repairs, increasing to 56 two weeks later, and remaining at 56 until completion. This number
wias chosen because it corresponded to the number of welders who could be used
concurrently for repairs on Pipeline 4 and represented approxdmately 10 percent of certified
welders located in Los Angeles, Orange, Riverside, San Diego, and Imperial counties.

The 1993 Vulnerability Report recommendations remain valid and provide sound planning
guidance for a seismic event. The one gap in the 1993 Vulnerability Report was an
evaluation of Water Authority structures such as the Twin Oaks Diversion structure or
similar structures that were not evaluated for seismic stability. The 2003 Master Plan
recommends further evaluation of these types of facilities.

During a natural disaster, the Water Authority will coordinate with regional agencies as
part of the Regional Mutual Aid agreements with other local agencies. These agreements
facilitate coordination and resource sharing to expedite service restoration as quickly and
efficiently as possible.

By
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9.3 Additional Facilities and Vulnerabilities since the 1993
Vulnerability Report

Since 1993, there have been important upgrades and improvements to the Water Authority
system. This sechon discusses vulnerability considerations associated with the ESI factlities
including the San Vicente Dam, Pipeline, and Pump Station; Rancho Pefasquitos Pressure
Control and Hydroelectric Facility; Lake Hodges Pumped Storage Project; Olivenhain Dam;
and Twin Oaks Valley WTT. These newly added fadilities have increased the reliability of
the systemn and will reduce impacts from natural hazard events. An understanding of the
vulnerability considerations associated with these facilities is essential in determining the
muost effective emergency mitigation plan.

9.3.1 Emergency Storage Project
A significant improvement in the Water Authority’s operation since 1993 is the
implementation of the ESP, summarized in Figure 9-3. The ESI is a system of reservoirs,
interconnected pipelines, and pumping stations designed to make water available to the
San Diego region in the event of an interruption in imported water deliveries. Key faclities
include Olivenhain Reservoir, Pipeline, and Pump Station; Lake Hodges Pipeline and Pump
Station; and the San Vicente Dam Raise, Pipeline, and Pump Station. Overall, the ESIP
provides up to six months of emergency water storage in the San Diego region, expands the
pipeline system to allow region-wide emergency water distribution, and adds
approximately 90,100 acre-feet of water storage for emergency use.
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The ESP was developed by the Water Authority to provide needed water storage and
distribution in the event a major natural disaster disrupts imported supplies from reaching
San Diego County. The existing ESI? factlities are described in the following section along
with related risk concerns.

9.3.2 Facilities Related to Delivering San Vicente Water as Part of ESP

The expanded San Vicente Reservoir s a major resource for supplying untreated water
during emergency events. A number of new faciliies allow the delivery of water from

San Vicente Reservoir to Pipeline 5 of the Second Aqueduct, and then both north to Del Dios
Valve Vault and south to the Lower Otay Reservoir. Figure 9-4 summarizes the flow of
water in these facilities during an emergency event.

e Ciiwenhain Supple
— o Vi SupEbe
- Pearrp Hlifeim

h’ Aijulating Valee
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FIGURE -4
Ban Vicanle and Olivenhain Ermengency Oparation Summary
Source: Dperaling Descriplions for San Vicenle Pump Station (Black & Vealch, 2011)

9321  San Vicente Reservoir

When the dam raise project is complete, 5an Vicente
Reservoir will be able to store over 242,000 acre-feet.
The reservoir capacity will be shared between the
Water Authority (152,000 acre-feet) and the City of
San Diego (90,000 acre-feet). The reservoir will be
key in the Water Authority’s plans for the ESI? and
regional carryover storage. The reservoir was
designed to meet current seismic requirements and
is expected to be functional following an

carthquake. - = :
9322 SanVicente Pipeline San Vicente Dam Ralse. The San Vicente

. - Resarvoir expansion will provide ragional
The 5an Vicente Pipeline and Tunnel connects slorage for EIEIF.';EIFQMG? miﬂ,ﬁnna_ ?

Pipeline 5 of the Second Aqueduct to the surge
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control facility at the 5an Vicente Reservoir. Water can be delivered from Pipeline 3 to fill
San Vicente Reservoir. With the San Vicente Pump Station, the flow is reversed to deliver
San Vicente Reservoir supplies westward to Pipeline 5. This pipeline was designed to meet
current design standards and 1s expected to be
functional following an earthquake.

9323 San Vicente Pump Station

The 5an Vicente Pump Station is located at the
San Vicente Reservoir and pumps reservoir water
to the adjacent surge control facility, allowing flow
westward in the San Vicente Pipeline to Pipeline 5.
Currently, there is power available to operate two
of the three pumps, allowing a pump flow range
between 100 to 296 cfs, depending on reservoir

elevations. The pump station has an ultimate The San Vicenta Pump Station will be utiized
design capacity of 444 ofs, which is to be achieved b 5‘-|EI'14}' untreated water during emergency
events.

with implementation of the San Vicente Pump
Station 3+ Pump Drive and Power Supply project. The pump station was designed to meet
current seismic standards and is expected to be functional following an earthquake.

9.3.24 Vulnerability Considerations Related to 3an Vicente Delivery Systems during
Matural Hazards

The key to the San Vicente system’s ability to respond after a natural hazard event includes
the following key considerations:

* Earthquakes. Each of the San Vicente delivery system facilities were designed to meet
current seismic requirements. Therefore, all these facilities are expected to be operational
following an earthquake.

» Conveyance System. Maintaining the ability to move water to and from 5an Vicente
Reservoir in an emergency event is crucial. While no deficient links were directly
identified, maintaining these assets is eritical hub for delivering untreated water during
emergency conditions in which northern supplies are interrupted.

* San Vicente Pump Station Power. Pump Station power is currently delivered via two
12 KV eircuits from the SDGEE grid. Both eireuits are mounted on the same transmission
poles. A power outage due to a natural hazard event could limit the pump station’s
effectiveness until one or both circuits are restored. The pump station currently has a
250 kW backup diesel generator that can provide limited power for lights and other
building support systems. Several options should be considered to power the third
pump, including onsite generation that would provide backup power for one pump in
the event the commercial power is unavailable.

s Access, Aceess to the San Vicente Reservoir, Pump Station, and Surge Control Facility is
provided via Highway 67, which is generally considered accessible.

a1
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9325 Rancho Pefiasquitos Pressure Control and Hydro Facility and Del Dios Valve Vault
The Rancho Mefiasquitos Pressure Control and Hydro
Factlity (RPIPC) and the Del Dios Valve Vault are also
considered part of the San Vicente Reservoir delivery
systermn. In an emergency event, flow from the
reservoir is pumped via the San Vicente Pump Station
to a surge control reservoir. The RPPC is used to
control the flow out of the surge reservoir and can
bifurcate the flow both northward and southward in
Pipeline 5. Flows to the south are regulated via
pressure control valves and serve the city of

San Diego’s Miramar, Alvarado, and Otay WTDPs and

The Rancho Pefiasguitos Pressure Control o
and Hydro Facility regulates flow to and from  the Sweetwater Authority™s RAL Perdue WTP.

the San Vicenta Reservoir. The pressure control operation at the RPPC also
allows flows to be diverted northward in Pipeline 5. By tsolating Pipeline 5 at the Del Dios
Valve Vault, water from San Vicente Reservoir can reach the San Dieguito/Santa Fe Badger
WTT. In additon, with the Del Dios Valve Vault closed, Olivenhain Eeservoir water can be
conveyed north in Pipeline 5 to the Twin Oaks Diversion Structure.

9326 Vulnerability Considerations Related to RPPC and Del Dios Valve Vault during
Matural Hazards

» FEarthquakes. These facilities were designed to meet current seismic requirements.
Therefore, all these facilities are expected to be operational following an earthquake.

* Conveyance System. No deficient links were directly identified. Maintaining these
assets is important for this location since it serves as a hub for delivering untreated
water during emergency conditions in which northern supplies are interrupted.

+ RFPPC Power Supply. Commercial power is supplied to the ROCP. The facility also has a
135 kW backup diesel generator that can provide power for lighting and limited
operation of the control valves.

9327 Lake Hodges Pumped Storage Project
The Lake Hodges Pumped Storage Project is part of the ESP. This facility enables
conveyance of water from Lake Hodges to the Olivenhain Reservoir.

93.28 \Vulnerability Considerations Related to Lake Hodges Pumped Storage Project during
Matural Hazards
* Earthquakes. These facilities were designed to meet current seismic requirements.
Theretore, all these facilities are expected to be operational following an earthquake.
* Conveyance System. Mo deficient links were directly identified. Maintaining these
assets is important for this locaion since it serves as a hub for delivering untreated
water during emergency conditions in which northern supplies are interrupted.

*  Power Supply. Commercial power is supplied to the Lake Hodges Pump Station. The
tacility also has a 200-kW backup diesel generator that can provide power for lighting



CHAFTER B0 AEEK. FACTDRE AND MITIGATION

and limited operation of the control valves. It will be important to maintain power
supply to the facility.

9329 Olivenhain Reservair
The Olivenhain Reservoir is part of the ESP. The reservoir supplies water to the northern
area of the county and ean provide untreated water to the Twin Oaks Valley WTDP.

8.3.2.10 Vulnerability Considerations Related to Olivenhain Reservoir during Matural Hazards

* Earthquakes. The Olivenhain Dam was designed to meet current seismic requirements.
Therefore, the reservoir is expected to be operational following an earthquake.

*  Conveyance System. No deficient links were directly identified. Maintaining these
assets is important for this location since it serves as a hub for delivering untreated
water during emergency conditions in which northern supplies are interrupted.

s  Power Supply Olivenhain Dam Qutlet Works. Commercial power 1s supplied to the to

the reservoir outlet works and will need to remain in service in order to readily control
flows out of the reservodr.

9.3.3 Twin Oaks Valley Water Treatment

Plant
The 100 mgd Twin Oaks Valley WTP was
completed in 2008, This facility, along with its
two 7.5-million-gallon treated-water clearwells
and the 22-million-gallon Twin Caks FRS
(untreated water), provide major benefits and
service enhancements related to system
vulnerability. The Twin Oaks Valley WTP serves

as a regional treatment plant capable of The Twin Oaks Valley WTP is a critical piece of

delivering potable water to multiple apencies '"f"E'E*""-";“-"'Ek:‘ the ':"ﬂﬂr -"EE“"G' = system.
T i . responsible for providing potable water deliveries

through the Water Authority’s system. Key to memioer agencies throughout the region.

considerations to the WTTs ability to respond
after a natural hazard event include the following:

* Untreated Water Supply (Intake). In an ESI* event, untreated water can be pumped
from Olivenhain Reservoir via the Olivenhain Pipeline and Pipeline 5 to the Twin Oaks
Valley WTP.

*  Treated Water Delivery Pipelines. Pipeline 4 will need to be operational to deliver
water from the Twin Oaks Valley WTT after a natural hazard event. The use of
Pipeline 4 to deliver treated water from the Twin Oaks Valley WTT was not considered
in the 1993 Vulnerability Report. The 1993 Vulnerability Report predicted significantly
fewer pipeline breaks south of Temecula Valley, which indicates that shorter repair
times should be required for these pipelines (depending on the location and severity of
any of these failures).

*  Power. The Twin Oaks Valley WTI currently has three 1.5 MW diese]l generators as
backup power sources. These generators provide power to operate at full capacity the

#id
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WTT and the Twin Oaks Valley FRS Pump Station, which s used to deliver untreated
water stored in the Twin Oaks FES to the WTD.

*  Access, The Twin Oaks Valley WTT is accessible in normal conditions, but it is possible
that acoess could be limited during a natural hazard event due to its rural location.
In emergency conditions, Water Authority personnel can access the plant via North
Twin Oaks Valley Road and through agqueduct alignment easements.

Any damage to the plant in an emergency event would be restored following the Water
Authority’s Integrated Contingency Plan, which complies with the National Incident
Management System (NIMS) protocol.

9.4 Additional Relevant Natural Hazards

The most likely critical natural hazard events for the Water Authority operation are
carthquakes. The conclusions from the 1993 Vulnerability Report, which focused mainly on
the primary and secondary effects of earthquakes, are still considered to be relevant to the
current Water Authority system. Owver the last decade, the region has endured other natural
hazard events that highlight key considerations for vulnerability system planning. These
other events include the 2003 Cedar Fire, the 2007 Southern California Wildfires, the Flood
Event of 2005, and the 2011 electrical outage in San Diego County.

9.4.1 Southern California Wildfires

From Oetober 25, 2003, to when it was
contained on Movember 5, 2003, the
Cedar Fire significantly impacted
portions of San Diego and was the
largest fire ever recorded in California.
While southermn California wildfires are
not uncommon during Santa Ana
weather conditions, the impact and
duration of the Cedar Fire was unusual
due to certain conditions. When the
Cedar Fire started, 11 wildfires already
were burning in southern California.
These fires diverted some of San Diego
County’s resources before the Cedar ulnerability systern planning considersd ather natural

svents experenced over the last decade, such &s fire,

Fire began and limited the amount of . .
R L - floods, and the massive 2011 electrical ocutage in San Diego
assistance that could be provided from Caunty.

neighboring counties. The fire impacted

traffic across the region and thus limited the ability to access facilites. The Water Authority
experienced some challenges in assisting member agencies with issues they faced. One
Water Authority vehicle was damaged during the Cedar Fire; however, the fire ultimately
did not impact the Water Authority’s ability to deliver water.

A series of 14 wildfires began burning across southern California on October 20, 2007, and
continued for 19 days until finally being contained on Movember 9, 2007, Major contributing
tactors included the extrermne drought condition in southern California, hot weather, and
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again strong Santa Ana winds gusting to 70 miles per hour (mph). The two biggest fires
were located in San Diego County. Some member agencies experienced issues during the
tires (for example, Ramona MWD had trouble getting water due to impacts from the fire to
its distribution system power supply).

Other fire impacts included impacts to flow control facilities. The roof of the San Dieguito/
Santa Fe 3, 4, 5 Service Connection Fadility burned down. Additionally, falling ash created
various water quality issues in reservoirs. High levels of ash in the El Capitan Reservoir
negatively impacted the water treatment process. Overall systern flexibility that provides
multiple options for water supply during periods of water quality challenges following
large fires will help mitigate the impact of ash runoff.

Southern California wildfires are not uncommon and ereate unique challenges. The fires
nobed previously did not have a direct impact on the Water Authority but did impact
member agencies that the Water Authority supported through mutual aid agreements.

9411 Impacts to Power
Power lines in remote areas are subject to damage in large fires and pose a significant risk.
Evaluation of backup power options is recommended as part of follow-up studies.

942 Flood Events

Flood events can jeopardize pipelines by eroding soil and exposing the pipelines to harsh
conditions. This is especially concerning where the aqueduct intersects with creek crossings.
Various sections of the aqueduct system have previously been subject to scour resulting in
exposed pipeline segments. In some cases, sheet piles were installed bo mitigate some scour
problems on the Second Aqueduct.

The last significant flood event was in 2005, when a prolonged period of heavy precipitation
occurred in southern California beginning Friday, January 7, and continuing almost
constantly through Tuesday, January 11. All major river basins in southern California were
impacted to some degree by the volume of precipitation that fell during the storm period.
The greatest impact was experienced along the San Luis Rey River near Oceanside. Flooding
from these storms took out the Valley Center TA and 1B facilities. The storm also exposed a
number of pipes.

The Water Authority’s existing Asset Management Program equips the Water Authority to
identify and correct scour problems before damage progresses. An additional CIP project is
suggested to evaluate older pipelines that could be subject to scour. The study would also
include surveying the locations where the aqueduct crosses creeks and provide repair
recommendations at locations that are determined to be damaged or in jeopardy of being
damaged.

9.4.3 2011 San Diego County Electrical Outage

Omn September 8, 2011, a substantial power outage oocurred throughout southern California
and Baja, Mexico, that affected approximately 5 million people, lasting up to 12 hours in
some portions of the county. While this event appeared to be caused by human error, some
key observations are worth considering since the impacts could be similar if electrical
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service were severely affected during an earthquake or wildfire event. These include the
tollowing:

Transportation Impacts - The lack of power throughout the county caused substantial
traffic delays as a majority of traffic signals were inoperable. A lack of power also limited
commercial airline operations at local airports.

Impacted Communications - Cell phone carrier capacity was taxed and was not
dependable during portions of the event.

Water Supply Issues - Within approximately four to five hours of the outage, four Water
Authority member agencies announced mandatory rationing of water supplies — Valley
Center Municipal Water District, Fallbrook Public Utility District, Helix Water District, and
Ramona Municipal Water District. The city of 5an Diego also announced mandatory boil
alerts in certain pumped pressure zones due to low pressures.

Lack of Commercial Fuel - The lack of backup power at gas stations throughout San Diego
restriched the availability of fuel at these commercial sources. During this event, the Water
Authority was allowed to utilize the county of San Diego’s fueling stations, which are
located throughout San Diego County and have adequate backup power. As a result of this
experience, the Water Authority is currently pursuing an agreement with the county of

San Diego to be able to use the fueling stations during unusual circumstances in the future.

During this event, the Water Authority inibated its Emergency Operation Center; the radio
sysbern was operable and worked effectively.

8.5 Vulnerability Mitigation

Preparing for a natural hazard event is as important as maintaining the existing
infrastructure. The Water Authority has plans and procedures in place to respond to
emergency events. Investments in an Asset Management Program and the implementation
of the ESI? have also contributed to system reliability and decreased vulnerability.

89.5.1 Asset Management Program

Chver the last decade, there has been a growing focus on sustainability, While sustainability
covers many aspects of the Water Authority’s operation, its application to the long-term
maintenance and protection of the Water Authority’s existing assets relates directly to
reducing vulnerability risks. Asset management i therefore one of the key elements in
ensuring that risks are managed and service levels are maintained. Natural hazard events
will test the systermn and will expose weak links in the system at a very critical time.

An active asset management program is one of the best means to continuously renew the
system and limit risks and liability during natural hazard events.

The Water Authority established an Integrated Asset Management Program in June 2009,
which united asset management efforts throughout the organization. The goals of the Asset
Management Program are to (1) maximize the value of assets over their entire serviee life,
and (2) enhance and maintain the condition of assets under the lowest possible cost while
continuing to provide a safe and reliable water supply. The Asset Management Program
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will significantly reduce the risk of infrastructure failures during natural hazard events
since these extreme conditions stress older, more vulnerable facilities.

The Asset Management Program implements several asset management industry best
practices, such as an asset registry, condition assessment, determination of remaining life,
and business risk. A comprehensive inventory, known as an Asset Registry, includes asset
information such as location, condition, performance, and useful life. The Asset Registry
also works with other enterprise software systems such as geological information system
(GI5) and the Computerized Maintenance Management Systern (Maximo). Ongoing
condition assessment efforts include visual inspections, internal inspections, steel thickness
measurements, remote field eddy current data (prestressed pipe wire break information),
real-time acoustic fiber optic data (prestressed pipe wire break information), and real-time
cathodic protection data.

Assets are classified into three main groups:

= Pipelines Class: Includes the various type of pipelines used to transport water to the
member agencies, with the exception of the facilities that meter, pump, or treat the
water. It includes a complex network of over 300 miles of pipelines ranging in diameter
from 20 to 108 inches and constructed with a variety of materials (for example, steel or
PCCP).

o Facilities Class: Includes all water delivery facilities in the system. Currently, more than
120 facilities are used to meter, pump, treat, generate electricity, and control the flow of
wiater,

*  Equipment Class: Includes construction equipment, SCADA system hardware,
Peoplesoft, technical equipment, and specialty tools required to operate and maintain
the water delivery system. Through this class, the Water Authority strives to track and
replace capital equipment when the capital equipment has reached the end of its
useful life.

The Asset Management Program generates recommendations for constructing, operating,
repairing, or replacing assets. The recommendations are based on two main factors: the
remaining asset life and the business risk. A custom computer program systematically
applies condition information (such as pipe decay index and the faclity condition score
metrics) to obtain the remaining asset life. The Water Authority can then assess the
consequence and probability of fatlure to determine the business risk metric for assets.

89.5.2 Pipeline Repair Material

The Water Authority stores a limited supply of repair material specifically related to fixing
pipeline breaks throughout the aqueduct system. Currently, supplies and materials are
available to repair approximately 30 sections of pipe. These materials are not intended for
massive emergency response preparedness, but rather for typical system repairs after an
unexpected disruption. The 1993 Vulnerability Report, Tables 9-1 and 9-3, includes
inventories of anticipated materials required to support the greatest number of repairs
expected after an emergency event.

LR
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8.5.3 Strategic System Isolation

Having strategic isolation points within the system is essential to being able to repair
damaged portons while they still remain in service. The 2013 Master Plan evaluations have
recognized this important system aspect and have determined select locations where
isolation valves would be beneficial.

854 Integrated Eﬂﬂtiﬂgﬂﬂﬂ}' Flan

The Water Authority has an Integrated Contingency Plan (ICT), which is a compilation of
emergency plans that are related to the Water Authority operations. The ICP includes an
Emergency Operations Plan (EOP), Functional and Facility annexes, and hazard-specific
Emergency Action Plans. The ICP is an important tool used to coordinate the initial
reSpONSe In any emergency.

9.6 CIP Projects to Mitigate Vulnerability

This section summarizes project recommendations based on the vulnerability assessments
performed under the 2013 Master Plan.

98.6.1 5}'3 tem Vulnerabili t"l.l' Assessment

The Water Authority’s system includes several aging stroctures that render it susceptible to
damage from a seismic event. A more detailed study is recommended to evaluate the
condition of existing structures and identify structural upgrades necessary to maintain
sysbern reliability. An example of facilities that should be evaluated in the Systern
Vulnerability Assessment include the rejection tower, pressure control facility, and weir
structure at the Twin Oaks Diversion Structure site to determine if seismic-related upgrades
and improvements are needed to reduce the risk of a eritical structure failure. With the
knowledge gained in recent years related to the response of structures to earthquakes,
enisting facilities that are at risk can be made more reliable through seismic retrofitting.

062 5}'5 tem lsolation Valves

Mew isolation valves are recommended at targeted locations, including high-risk river and
stream crossings that have a greater potential to incur failures due to scour or liquefaction.
The isolation valves would minimize service disruptions while repairs are performed on the
damaged pipeline segments. The addition of isolation valves would need to carefully
consider aqueduct system hydraulics since sudden valve operation can cause pressure
increases exceeding pipeline design tolerances, affect hydraulic transtent conditions, or
create overflows at vents or other regulating facilities. Section 7-4 includes a list of
recommended valve locations. In addition, a broader look at izolation valves s warranted,
including the potential for isolation valves at delivery points to agencies and other areas
deemed useful, but not currently considered eritical.

OR3 Enmpreh Bnsive EHEFQ}' Man gdgem ent Stratagy
Due to the challenges that the Water Authority experienced during the 2011 electrical
outage in San Diego County, and the fires of 2003 and 2007, it is recommended that the

Water Authority further evaluate emergency power requirements for critical facilities. This
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2013 Master Plan identified the need to develop sustainable strategies to operate facilities
through a range of power challenges such as general power outages, fires, and natural
disasters. Typical industry standards, such as backup power capacity, generator run-time,
fuel storage, and available materials for repairs, should be compiled and guidelines
developed to adequately equip facilities and ensure reliability in an emergency event.

The Water Authority has already iniHated some activities in this regard, including
coordinating the ability to obtain vehicle fuel from County of San Diego facilities in
emergency scenarios. This project would be a component of an energy management plan
further discussed in Chapfer 10 - Energy Management Analysis,

#1id



Chapter 10.0 Energy Management Analysis

10.1 Overview

The Water Authority’s consumption of energy is relatively small compared to the
substantial quantities of water that are conveyed through the aqueduct system and
delivered to its member agencies. Much of the aqueduct system operates under gravity flow
by taking advantage of the imported water supply elevation gradient at the MWD Delivery
Point. While energy use is a small component of aqueduct operations, controlling energy
consumption and understanding the important water-energy nexus is critical to meeting the
region’s need for an efficient and reliable delivery system.

Currently, total annual energy consumption for Water Authority-owned facilities is
approximately 115,000 MWh. To help offset this demand, the Water Authority has
implemented various energy conservation measures and developed renewable energy
generation that can provide up to 90,000 MWh annually. With the recent addition of new
tacilities to augment and manage the region’s water supplies, energy consumption is
projected to increase, and the management of both energy use and energy generation will
become even more important.

This chapter presents an energy management analysis of the Water Authority’s existing
systern and proposed improvements. Major components of the energy management analysis
are surnmarized in Table 10-1 and diseussed in more detail in the sectons that follow.
Figure 10-1 shows the overall 2013 Master Plan process and the associated chapters.
Highlighted in Figure 10-1 are the elements described in this Chapter 10 - Energy Muanagement
Analysis, Existing energy use and generation are shown in Figure 10-2.

TABLE 10-1
Surnmary of Enengy Managemanl Analysis

Analysis Cormponent Desecription

Energy use &t existing Water Authority facilities was identified for five major
categories of uss: traatmant, offices, pump stations, small faeilites, and
genergtion faciliies. Energy generalicn was assessead for hydroelectric power
generation facilities and solar facilities.

Existing Energy Portfollo

Potential renewable enangy includes hydroelectric, solar, and wind. New energy
opportunities such as in-conduit hydroslectric fecilities and repowering of existing
faciliies were identifiad.

Renewable Energy
Alternatives

New Energy Development Opportunities

An initial analysis of patential for in-conduit hydroeleciric facilives within the Water
In-conduit Hydrosleetie | Authanity's system wes followed oy 2 mone datalled review of key facilites.
A preliminary energy generaticn analysis and a financial analysis were performed.

Two axisting hydroelectric faciliies owned by the Water Authonty are currently out
Repowering of Existing | of service: Miramar Hydroeleciric Facility and Ahlvarado Hydroelectric Facilities,
Hydroelectric Faciliies | A feasibility review was performed of the repowering of one or both of thess
facilities.
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TABLE 101
Summary of Energy Managemeant Analysis

Analysis Component

Description

Fumped Siorage

Solar

Wind

An evelugtion of potential pumped storage opporbunities at the San Vicente
Reseryoir is being considerad.

Cperation of the photovoltaic solar panels at the Wabar Authority's Administration
Ciffice, Escondide Operations Center, and Twin Gaks Valley WTP, as well as
potential new projects, hes been reviewed.

The faasibility of new wind progacts, 2s wall &5 indirect purchase of wind enargy
from ather entities to offset GHG emissions, has been reviewsd.

Funding Cptions

Funding oplicns aveilable through local, state, and federal government programs
including low interast loans, grants, incentives, and rebates have been reviewsad.

Energy Management

Existing Water Authority energy management strategies, including partially or fully
offsatting energy usa and mitigating GHE emissions, have baen inconporated.
Additional strategies for energy managemeant are suggested, and specific
feasibility studies are recommendead.

Future Potential Enargy
Projections

Energy use and costs wera projected for operation of baseline facilities and
potential fulure infrastructure.

.

Stakeholder

Participation

Risk Factors
and Mitigation

Energy
Management

Baseline System
Analysis

Conclusions and

Recommendations

FIGURE 101
Elernents and Associated Chaplers Included in the 2013 Master Plan
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10.2 Existing Energy Portfolio

This section presents current energy use at the facilities throughout the Water Authority’s
systermn and describes energy peneration at the Water Authority’s hydroelectric power

generation facilities and solar facilities. -
| 23%

-""IJ-IIBH

H Treatment

10.2.1 Existing Energy Use

Energy use at existing Water Authority facilities was
separated into five major categories: treatment,
offices, pump stations, small facilities, and
generation facilities. The energy use and cost for
fiscal year 2003 is shown in Table 10-2. The table
also shows total energy use, and the graphic
indicates the percentage of average energy use
attributed to each of the major categories.

H Oifices
H g Stations
H Small Facilisies

H Serecation (Erecgy Lise)

Exisling energy use is categorized by five
kay types of facilities.

TABLE 10-2
Surmmary of Annual Energy Use and Generalion Projections (Exisling Faciiies)
Energy Use
Enargy Use
[M¥Wh)
Facility Flscal Year 2013 Comiment
Treatment
Twin Oaks Valley WTF 10,532
Treatment Subtotal 10,532
Offices
Adrninistration Offica 1,010
Cperations Canter 515
Offices Subtotal 1,525
Pump Statlons
Ezscondida Purna Station 31 | T-month operation
Valley Cantar Purng Station 12 | Nopumping {cycle anly)
Qlivenhain Pump Siation 1,154 | 4-month operation
San Vicante Pump Station 1475 | Mo pumping {cycle only)
Pump Stations Subtotal 2,672
Small Facilities
SCs 2B
Flow Regulatory a8
Aqueduct Protection Program 37 | Trending up
Small Facilities Subtotal 363
Generation (Enargy Use)
Lake Hodges Purmped Storags 09,800 | Start Full Year Operation
{25% Tima]
Rancho Pefiasguitos Hydroalectric Facility 21
Ganeration (Energy Use) Subtotal 89,621
TOTAL EMERGY USE [(MWh) 114,713

TOTAL COST

£14,200,000




CHAFTER 110 ERERGY WANAGEMENT ANA_YEHE

10.21.1 Treaiment

The Twin Oaks Valley WTT, which began operation in 2008, is the Water Authority’s largest
energy use facility. This facility has a current annual energy use of approximately

10,500 MWh. Energy use includes all treatment, control, and pumping facilities. Energy use
is dependent on the treatment plant utilization, which is based on the Water Authority’s
water supply demands during any given year.

10.2.1.2 Offices

The Water Authority has two main offices: the Administration
Office in Kearny Mesa and the Operations Center in
Escondido. These facilies combined have an annual energy
use of approximately 1,500 MWh. Energy use is dependent on
lighting, equipment, and wse hours for each office. Energy
efficiency measures have reduced annual energy uses for

fiscal years 2009 to 2011.

The Water Authority's Administration
Cfice constitutes a sezable amount of
their overall energy use.

10.2.1.3 Pump Stations

The Water Authority has five major pump stations,
which have a combined annual energy use of
approximately 2,700 MWh. Energy use is dependent
on frequency of operation and use of each facility.
The 5an Vicente Pump Station was operated during
startup and testing; however, this energy use is nota e Valley Center/P2A Pump Station is
typical annual use so it was not considered in the one of the Water Authority's five major
existing average annual use. During dry periods, the ~— PUMP stations.

San Vieente Pump Station will be used to transfer water stored in San Vicente Reservoir to
the aqueduct system.

10.21.4 Small Facilities

The Water Authority has multiple smaller faclities that contribute to its overall power use.
These smaller facilities include service connections (5Cs), flow regulatory structures, the
Aqueduct Protection Program, and other miscellaneous facilities. The smaller facilities have
a combined annual energy use of approximately 370 MWh. Energy use is dependent on
lighting, equipment, and cathodic protection needs.

10.2.1.5 Generation Facilities

The Water Authority’s hydroelectric facilities also consume electrical energy, accounting for
approximately 99,600 MWh. For the existing hydroelectric facility at Rancho Pefiasquitos,
power use is minimal and is dependent on lighting and equipment uses. The Alvarado
Hydroelectric Facility and Miramar Hydroelectric Facility are currently not in use and have
no power use. For the Lake Hodges Pumped Storage Facility, which recently came online,
the significant energy uses include operation of pump turbines, lighting, and equipment.
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10.2.2 Existing Energy Generation

Energy generation at existing Water Authority fadlities was
separated into two major categories: hydroelectric power
generation faclities and solar facilities. The energy
generation for fiscal years 2002 and 2013 is shown in

Table 10-3, while the graphic shows the relative average

percentages for these two categories. Exisling energy generation is catepgarized by
b key types of facilitias,

HHwdie Pomer
Ei5cdar

TABLE 10-3
Summary of Annual Energy Use and Generalion Projeclions (Exisling Faciifas)
Energy Generation
[MY¥Wh)
Facility Flscal Year 2013 Conmmeent
Hydroalectric Power Generation Facilities
Rancho Pafasguitos Hydroalactric Facility 14,500
Lake Hodges Purnped Storage 73,584 | Start Full Year Operation
{20% Tima)
Hydroelectric Power Generation Facilities 88, 484
Subtotal
Solar Power Facllitias
Twin Caks WTP 1,810
Administretion Office &ra
Cperations Canter 252
Solar Power Facllities Subtotal 2,738
TOTAL ENERGY GENERATION [MWh] 91,232
TOTAL REVENUE 45,985,000

10.2.2.1 Hydroelectric Power Generation Facilities

Since December 2006, the Rancho Pefiasquitos Pressure
Control Hydroelectric Factlity has been generating
maore than 20,000 MWh annually; however, there has
been a downward trend of energy generation due to
lower flows from reduced member agency demands.
The 4.5 MW Francis Turbine is designed to operate
year-round providing energy to the local grid, where it
is sold at a fixed rate to SDGE&E under a 10-year Power
Purchase Agreement. The Power Purchase Agreement
is set to expire in 2017.

To dale, tha Ranche Peflasquites Pressure Conlral
The Alvarado Hydroeledtric Facility was constructed and Hydroakacing "‘:'ﬂﬁ f;{ﬂ'ﬂ F'::T-F-".-'_Wl;_f;ﬂa;tﬂ a

: . s ] . . . . an erEnaion Sor lwar Wity The fac

in 1964 and l‘IIiJLl'_-L'_-t two 995-kilowatt (KW) generators, 8 8 e e of anergy glmmu e
a 26 kW standby diesel generator, associated b lerwver Theravs: Fromy reduced e sgency demands,
switchgear, transfer switches, mechanical piping,

control valves, electrical panels, and instrumentation and control devices. In March 2007, the
facility flooded and completely submerged the generators, shorted the switchgear, and
damaged electrical and mechanical equipment and devices. The facility is currently out of
SETVICE.

10T



CHAFTER 110 ERERGY WANAGEMENT ANA_YEHE

The Miramar Hydroelectric Facility was constructed in 1984 and houses two 400 kKW
generators. Due to higher flows and lower differential pressure than the design conditions,
the facility is out of service. The lower differential pressure is due to changed downstream
hydraulic conditions at the Miramar WTT.

The Lake Hodges Pump Storage Project, completed in 2012, consists of upper and lower
reservoirs, interconnected pipelines, and a pump house designed to make water available to
the San Diego region in the event of an interruption in imported water deliveries. The
connection of the City’s Hodges Reservoir to the Water Authority’s Olivenhain Reservoir
provides the ability to store 20,000 acre-feet of water in Hodges Reservoir for emergency
use. When water 1s transferred downhill from Olivenhain Reservoir into Hodges Reservoir,
it has the capacity to generate up to 100,000 MWh of hydroelectric energy per year.

10.2.22 Solar Facllities

The Water Authority currently holds a Power Purchase
Agreement (PPA) for photovoltaic solar power generated
at the Administrative Office, Operations Center, and
Twin Oaks Valley WTP. The P'PA 15 a 20-year contract
with Borrego Solar Systems, a San Diego-based energy
service provider. The Water Authority purchases solar
power under a preset reduced price structure, and the
energy service provider is responsible for design,
construction, and operation and maintenance of the

Solar facilities, like tase shown at the
Water Authority's Administrative Offics,

systems. The Water Authority expects to save help o generate energy and offset enengy
$1.7 million in energy costs over the 20-year life of the LsE.
PPA.

10.2.3 Existing | nfrastructure En ergy Projections

When evaluating the Water Authority’s total energy demand, the existing facility energy
use and generation must be included. Since the existing energy portfolio described in
Section 10.2.2 did not include operation of the San Vicente Pump Station (besides cyele
only), projections were necessary to estimate future conditions. Energy generation
projections are anticipated to be similar to existing use for the near future. Energy use and
generation projections for existing facilities are shown in Table 10-4 and in Figure 10-3.

- 13% %

W Treamaens
Wofmoes Elrguden Peranin
i Fun;z %=stizm

Eisolar

5l Fac I an

EGeneraion [Eaer gy Lae|

Future energy use projections show a significant Futura PIOSOGRONIG: Bn0 show & aigni!i:-ant
increase in usage from generation facilities. increase in potential enargy generation.
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TABLE 104
surmmary of Anrual Energy Use and Genaralion Projeclions (Exisling Facifias)
Energy Use
Projected Fulure
Energy Usa
Facility [M¥Wh) Comment
Treatment
Twin Qaks Valley WTF 10,532
Treatment Subtotal 10,532
Offices
Administration Offica 1,010
Cperations Center 515
Offices Subtotal 1,525
Pump Statlons
Ezcondida Purmg Station 31 | Y-month operation
Walley Cantar Pump Station 2000 | Mo pumping {oycle only)
Clivenhain Pump Station 1,154 | 4-month operation
San Vicante Pump Station 16,000
Pump Stations Subtotal 17,187
Small Facilities
SCs 228
Flow Regulatory ]
Agqueduct Protection Program 37 | Trending up
Srmall Facllities Subtotal J63
Generation (Energy Use)
Lake Hodges Purnped Storags 99,800 | Start Full Year Operation
{25% Tima)
Rancho Pefiasguitos Hydroalectric Facility 21
Generation (Energy Use) Subtotal 89,621
TOTAL EMERGY USE (MWh) 129,238
TOTAL COST £15,998, 000
Energy Generation
Projectad Future
Energy Generation'
Facility [M¥Wh) Comment
Hydroelectric Power Generation Facliities
Rancho Pefiasguitos Hydroalectric Facility 14,500
Lake Hodges Purnpsd Storags 73,584 | Start Full Year Operation
{20% Tima)
Hydroalectric Power Generation Facilities B8, 484
Subtotal
Solar Power Facilities
Twin Oaks WTF 1,810
Admin. Office 878
Cperations Cantar 252
Solar Power Facllities Subtotal 2,738
TOTAL ENERGY GEMERATION [MWh] 91,232
TOTAL REVEMUE 45,985,000

" Enargy use and generation will vary from year to year based on actual demands.
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10.3 Renewable Energy Alternatives

This section presents potential new renewable energy generation options that are available
to offset future energy use and provide an added revenue source. A brief synopsis of the
overall renewable energy marketplace, as well as specific opportunities for new
hydroelectric, solar, and wind alternatives, is provided. Other renewable alternatives are
also discussed. The Water Authority currently has hydroelectric and solar power generation
in operation.

10.3.1 Renewable Energy Market Place

The development of renewable energy is one of the fastest-growing areas in the global
energy market today, based on concern related to climate change, the desire to decrease
dependence on oil, and the creation of government incentive programs to promote
renewable energy. Economies are still a major driving factor. However, as supply and
incentives increase, project costs are dropping. It has been estimated that the cost to install a
behind-the-meter solar photovoltaic system (connected on the customer side of the meter
under a net metering agreement) has dropped by
17 percent within the United States from 2009 to
2010, and by another 16 percent from 2010 to
2011.° The costs of solar photovoltaic panels are

—DL03%

WHydro
rapidly dropping, but the installabion costs are —
sufficient to keep the installed cost per megawatt .
of solar photovoltaic power significantly higher e et
than fossil fuel generation at the present time. R
The electricity portfolio in the United States
includes B percent hydroelectric, 2.4 percent While renewable energy sources currently make
wind (an increase of 28 percent over the prior up less than 10.5 percant of the nation's
year), and 0.03 percent solar (45 percent electncity portfolio, the opportunities and

X . incantives availeble show promising growth for
E;_ruwﬂ1 OVET Prior year) atn.rrd.mg to the renewable energy projects.
United States Energy Information
Administration.

California’s Renewables Portfolio Standard (RPS) requires investor-owned utilities and
energy service providers to increase their procurement of eligible renewable energy
resources to 33 percent of retail energy sales by 2020, with interim targets of 20 percent by
2013 and 25 percent by 2016. This RPS requirement has driven demand for renewable

energy by major California utilities.

10.3.2 Hydroelectric

Various types of hydroelectric power generation exist, including impoundment (dam),
diversion (altering the run of the river), pumped storage (flow between two reservoirs), and
in-oonduit (within an existing piping system). In-conduit hydroelectric power generation is
built within the existing water distribution or transmission system harnessing unrealized

3G, Barbase el al. 2011, Tracking the Sun IV, An Hislorical Surmary of the Installed Cost af Pholovoliaics in the Linibad States
fram 15468 to 2010, Lewrence Berkedey Nationsl Laboratory, Saptembar
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hydraulic energy with minimal environmental impacts and small-scale construction, such as
the Water Authority’s Rancho Pefiasquitos Pressure Control and Hyvdroelectric Facility.

Within the Water Authority systemn, in-conduit hydroelectric power generation
opportunities exist where differential elevation or pressure change occurs in the system.
These locations are most often between pressure zones or at member agency service
connections and are dependent on flow rate and downstream pressure requirements.

10.3.3 Solar

Solar power is a viable renewable energy source, particularly with the funding incentives
deseribed in Sechon 1004, Solar power is typically obtained using photovaltaic panels. Solar
energy is either used onsite to offset energy uses or can be sold to other entities. Solar power
requires a significant amount of land to install the photovoltaic panels, ranging from 4 to

8 acres per megawatt depending on the panels and mounting systems, or panels can be
incorporated into existing structures to minimize the system’s footprint. The amount of
solar power generated depends on the conditions of a particular site (global horizontal
irradiance levels, site shading, soiling, cloud cover, and rainfall frequency) and the layout of
the system (the efficiency of the panel itself, mounting system type, and panel orientation).
Large solar projects near electric transmission infrastructure are typically more cost effective
than small rooftop systems. Most very large solar power units are solar-thermal and have a
much greater efficiency than solar photo-voltaic units. However, this solar thermal
technology is restricted to very large units and is not practical for single-building uses.

10.3.4 Wind

Wind power is generally less attractive in the 5an Diego region compared to surrounding
areas due to lower wind velocities and durations in the vicinity. Extensive permitting would
be required. The visual impacts of wind generabion projects can become challenging to
overcome. Wind farms do not require intensive land use due to the large spacing between
turbines; therefore, such land can often serve dual purposes (that is, wind power and
agricultural use). Wind farms are typically more effective in large-scale systems and at
locations near electric transmission infrastructure. The power generation from wind is
dependent on the wind resource {(velocity and duration), turbine size and mounting height,
and number of turbines.

10.3.5 Other Renewable ET'IEFQ"'." Alternatives

Other commercialized renewable energy alternatives include solid biomass, biogas, and
geothermal energy. Solid biomass utilizes biomass fuels such as waste wood and agricultural
residue to burn as fuels to generate power. Biogas, often derived from landfill gas or
anaerobic digestion of animal manure, sewage, or food waste, can be combusted or reformed
in a fuel cell to produce electrical power. Geothermal energy is generated from
high-temperature hot springs or through geothermal systems in which water is injected into
the ground where high temperatures are present, and the steam generated is used to operate
a turbine.

Fuel cells are not strictly considered to be renewable energy (unless operating on biogas) but
are a low-emission, high-efficiency way to convert hydrogen-rich fuel sources directly to

-3
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electricity through an electrochemical reaction. Fuel cells can sustain a high effidency, are
modular in nature, and can be easily sized according to power requirements.

MNone of these other renewable energy alternatives appear to be appropriate for the Water
Authority to directly pursue except possibly fuel cells. However, indirect purchase of
energy from these sources could be an option to offset GHG emissions.

10.4 New Energy Development Opportunities

Mew energy development opportunities evaluated in this section are pumped storage,
in-conduit hydroelectrie, repowering of existing hydroelectric faclities, solar, wind,

and other.

10.4.1 Pumped Storage

10.4.1.10verview

Pumped storage utilizes the elevation differential between two
reservoirs to generate energy during peak energy pricing periods
by releasing water from the upper reservoir through a turbine and
into the lower reservoir, and then pumping the water back uphill
to the upper reservoir during off-peak energy-pricing hours.
Pumped storage projects are also used to generate energy to meet
emergency condibons when other generation plants in the system
fail to operate, thereby providing increased reliability to the power
grid. For electric operators, pumped storage is considered a
preferred resource for meeting reserve needs because of its fast-
start capability and reliability. Pumped storage projects are new
energy development opportunities but are considered net users

The Laks Hodges Purmped
Storage Faciity is part of the

of energy. However, pumped storage projects can be used to ESF and has the abiity to
optimize renewable energy projects such as wind and solar to gensrata energy.

store energy during off-peak time periods for use during on-peak

time periods.

10.4.1.2 San Vicente Pumped Storage Project

The Water Authority is currently evaluating pumped storage opportunities at the

San Vicente Reservoir. The Water Authority is the current preliminary permit holder for a
proposed project (FERC Project No. 12747) that consists of the San Vicente Reservoir, a new
upper reservoir, conveyance tunnels/ shafts, powerhouse and pump station, access facilities,
and electric transmission lines. The preliminary permit will allow for continued feastbility
reviews to refine project size, economics, conduct additional environmental and engineering
studies related to the upper reservoir, and secure and maintain priority of an application for
an operating license. Four potential sites for the upper reservoir have been identified,
providing up to 300 MW of energy generation.

e
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10.4.2 In-Conduit Hydroelectric

10.4.2.1 Overview

The potential for inconduit hydroelectric facilities within the Water Authority’s system was
evaluated at key locations including service connections and pressure control facilities.
Service connections are located at member agency flow delivery points. Pressure head may
or may not be dissipated at the member agency flow delivery points to provide the desired
pressure downstream. Pressure control facilities are located at strategic points on the
agqueducts to ensure upstream and downstream pressures are maintained. In-conduit
hydroelectric energy generation was classified by size, as shown in Table 10-5.

TABLE 10-5
In-Conduil Hyvdroalectne Size Classificalion

Average Capital Cost

Siza Generation Range (SlW
Micro 5 to 100 kW 52,300
Small 100 to 500 kKW 52 100
Large 500 kW and higher 51,800

An initial analysis was conducted to identify locations with suffident flow and head for
feasible in-conduit hydroelectric installation. Candidate locations were initially screened
based on having a potential energy generation exceeding 100 kKW,

A typical schematic of an in-conduit small hydroelectric facility addition to an existing 5C is
shown in Figure 10-4.
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FIGLURE 10-4
In-Conduit Small Hydraslectric Faciity Schamalic

Micro-hydroelectric power generation facilities generate less than 100 KW and are typically
installed in small remote systems to provide a remote power source, and only a few

115
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manufacturers exist. The overall efficiency of a micro-hydroelectric system ranges between

4 and 70 percent, but a well-designed systemn will typically only be able to achieve an average
efficiency of 55 percent. This drop in efficiency is due to the inability of the less expensive
small hydroelectric equipment to adjust to variations in flow and head conditions.

10.4.2.2 Potential Energy Generation

Daily pressure and flow data for a two-year period was
provided by the Water Authority for all service connections
within the aqueduct system. The data was assumed to be
representative of future operating conditions with
conservatively lower flows due to water conservation.

An analysis was performed to identify system-wide
potential for in-conduit hydroelectrie facility generation.
The analysis assumed no change to current delivery
regimes or to the pressure gradient currently provided
downstream of the service connection. Table 10-6 presents
the system-wide generation potential, candidate sites, and
associabed head, flow, and generation potential.

Cipportunities for small hydroelectric
facilites should continue to be sbuedied,
as they apoear to have favorable
generabion potential.

TABLE 105
Surnmary of Polential In-Condu? Hydroelsclrc Enengy Generalion
Average
Average Average Power
Flow Haad Generation  Hydroalectric

Facility {cfs) ifeat) (kW) Size
Facllitles with Near-Term Potentlal
Ooeanside & FCF 22 B2 116 Emall
Oceanside & FCF 20 154 147 Small
Valleciios 2 FCF 21 124 164 Emall
Carsbad & 4 304 ra Small
Crossover Fipeline (Terminal Struchura) 35 220 454 Small
Escondido 3 FCF 20 104 130 Small
San Diego 14 FCF 24 Tr 114 Emall
San Diego 5C FCF 24 af BE Micro
San Diego 5B FCF' 48 &y 176 Emall
San Diego SA FCF* 41 iy 148 Small
Mational City'South Bay 1 FCF 23 233 419 Emall
Otay 11 FCF 11 143 102 Small
hational City'South Bay 4 FCF 1B 445 564 Large
Otay 12 FCF 24 148 227 Emall
Facllities as Part of Future Potential Waork
Twin Caks Vallay WTP [Pipeline 6] arg 1497 4,625 Large
Twin $iaks Valley WTFP (Flow Regulatory Storage) 500 62 1,967 Large

* Thie existing Miramar Hydroeleciric Facility combines flow from the SD5A and S05E FCFs.
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The flow and pressure data was averaged to obtain one representative flow and differential
head data point. Data entries with zero flow were eliminated from the data set based on the
assumption that flow would be unavailable and that the turbine would not operate.

The historical data provided insight into the typical operations of each service connection.
At ttmes, a service connection would not receive flow; therefore, 1 was assumed that the
facility would not always operate in the future. To ensure that the appropriate operations
were captured for each facility, an availability factor was applied to the generation estimates
based on the percentage of time that the service connection historically operated. The
availability factor was reduced an additional 4 percent to account for annual maintenance of
the turbine equipment.

Average energy generation was estimated for ecach service connection based on average
flow, differential head, and an assumed turbine-generator efficiency of 75 percent. For the
purpose of this evaluation, the net head was equated to the differential head at the service
connection control valve. Met head at the turbine was determined as the upstream hydraulic
grade line (HGL) at the turnout facility, minus the required HGL downstream of the
turbine, minus piping head loss between the turmout and turbine.

10.4.23 Financial Analysis

A preliminary finandal analysis was conducted to determine the best candidate sites. It was
assumed that potential energy generation would be sold to the grid due to lack of energy
demand onsite, SDGEE rates were obtained to determine the estimated annual revenue.
Energy rates were based on California Public Utility Commission Resolution E-4298,
adopting Market Price Referent Values for use in the 2009 RIS solicitations. The total
generation output is purchased based on the Market-Price-Referent (MIR), Time of Use
(TOU) Periods, and Energy Allocation Factors. The MPR defines the unit price (3/kWh) at
which the energy is purchased. The TOU Periods are associated with periods of the

day /night and seasons and are defined as On-Peak, Semi-Peak, and Off-Peak. Based on the
TOU Period, the generation output is assigned an energy allocation factor. The energy
allocation factors indicate the relative value of energy during the defined period and are
multiplied by the MPR to obtain actual energy rates for the TOU Period. For purposes of
this evaluation, the applicable energy rates were based on the TOU Periods and assumed a
contract period of 20 years at the 2012 MPR of $0.10898 /kWh.

The average energy generation for a representative year was estimated for each facility
based on average discharge, net head, representative turbine efficiency, and the assumption
that the facility would operate consistently throughout the day and year. The power output
was applied to TOU Period Energy Allocation Factors (and resulting energy rates) and the
corresponding number of days in the season within a representative year to determine the
potential annual energy revenue.

Total project costs were developed based on recent project experience and literature review.
Costs for turbines including installation are shown in Table 10-6. Remaining construction
costs include electrical, instrumentation and control, connection to the grid and coordination
with SDG&E, structure, piping modifications, and site work. A contingency of 50 percent
was used based on the Water Authority’s Cost Estimating Guidelines.
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A net present worth analysis was completed for each facility to evaluate the present worth
of the energy revenues and project capital costs, and determine the pavback period for the
project. To determine the net revenue, the annual operations and maintenance {O&M) costs
were subtracted from the annual potential energy revenue. The estimated O&cM cost for
turbines was 50,006/ kWh. A present worth discount factor of 2 percent and an annual
escalation rate of 3 percent were used in the economic evaluation. Facilities with a payback
period of greater than 25 years were considered to be not feasible based on a typical life
cycle of a turbine of 25 years. The finandal analysis results (arranged by payback period) are
presented in Table 10-7.

TABLE 10-7
Financial Analysis Hesults
Estimated
Capltal Ganeration Anmnual
Facility Cost Avallabllity Payback (M¥iyear) Revenuea
Facilities with Mear-Term Potential
Crossaver Pipeline (Terminal §2,310.000 B83% 2] 3,600 5386,500
Struchurs)
Citay 12 FCF £1,370.000 90% ) 1,800 5190500
Ocaanside & FCF £1,260.000 95% ) 1,700 5183,700
San Diego 5B FCF* 51,190,000 Ta% 10 1,200 5131800
Ocaanside 5 FCF 3980,000 93% 11 900 5101800
San Diego 14 FCF E490,000 81% 13 gaa 500,600
San Diego 54 FCF £1,040.000 67% 14 900 594 8O0
Carlsbad & 915,000 96% i7 Gl 569,800
Mational CibwSouth Bay 4 FCF £2 650,000 34% 14 1,700 5181200
Ciay 11 FCF E4930,000 57% 24 500 554,300
Vallecitos 2 FCF §1,160,000 41% MF MF MF
San Diego 5C FCF %4a0,000 49% MF MF hF
Escondido 3 FCF £1,030.000 24% MF MF MF
Mational CitwSouth Bay 1 FCF £2,050,000 16% MF MF hF
Facllities as Part of Future Potential Waork
Twin Caks Valley WTF 1 516,220,00 96% 3 38,900 54,236,600
(Pipeling &) ]
Twin Gaks Valley WTF 1 (Flow 56,440,000 96% 3 18,500 §1,800,000
Regulatory Storage)

MF = Mot Feasible {payback pariod greater than 25 years)
*The existing Mirarmar Hydroelectric Facility combines flow from the SD54 and S0EB FCFs.

The preliminary financial analysis suggests there are several candidate sites that may
provide a positive payback on the inital investment. Six of the candidate sites, with a
potential total power output of 2,100 kW, are at existing service connections and control
structures, and include the connections serving the Miramar and Alvarado WTPs, where
hydroelectric generators were previously in operation but have sinee been removed from
service due to changes in hydraulic parameters or equipment failure. Renovation of the
existing generators or replacement with new higher-efficiency hydroelectric generating
equipment is proposed at these two locations. The other candidate site, with a potential
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power output of 2,000 kW, is located at a future control structure associated with the
proposed System Storage project at the Twin Oaks Diversion Structure.

It is recommeended that addittonal studies for the more favorable candidate sites be completed
to confirm feasibility and economic returns. The additional studies would include a more
detailed hydraulic analysis based on available head and flow within the aqueduct system as
well as downstream elevation requirements within the member agency distribution system.
Desired operation schemes should be included in the analysis. Flow duration curves should
be developed to determine the destred design flow for the turbine. Manufacturers should be
contacted to obtain equipment quotes for more accurate economic analysis.

10.4.3 Solar

10.4.3.1 Overview

The Water Authority has photovoltaic solar
panels at the Administration Office, Escondido
Operations Center, and Twin Oaks Valley
WTP. These solar factlities are owned and
operated by Borrego Solar Systems through a
20-year PPA. The Water Authority has an
option to purchase these facilities and continue
to operate them at the end of the contract or
have Borrego Solar remove the fadlities. If the
Water Authority elects to continue operation
of the solar panels after the end of the

The Water Authority has identified various solar
’ - opportunities to supplement its renaweble anargy
contract, some routine maintenance and portfolio, similar to the solar panels installed &t the

replacerment of solar panels would be Twin Oaks Valley WTP.
required. Also, the contract and price
structure agreement with SDGEE would need to be renewed.

For new solar energy projects, the Water Authority is limited in the amount of land
available to install photovoltaie solar panels. The Water Authority owns land at the
Olivenhain Reservoir that may be suitable for a solar facility. In this case, the solar panels
would be floated on the reservoir surface with connection back to land for electrical power
transmission. This approach has not been demonstrated commereially on a scale suitable to
assess project viability and, therefore, carries a high risk factor. Some concerns with this
approach include operational interference with wabter management, O&M of the solar
tacilities, water quality, and visual impacts. One example of small-scale floating solar panel
is at the Far Niente winery in Napa Valley, California. Large-scale floating solar panels on
water reservoirs have been planned for a Singapore project, but not implemented.

10432 Feasibility

Continuing use of photovoltaic solar panels at the Administration Office, Escondido
Operations Center, and Twin Oaks Valley WTT is a feasible option for the Water Authority.
Ultimate ownership and operation of the solar panels at the end of the PPA s also feastble
depending on the market conditions and whether SDG&E implements grid connection fees
for net metering. The current rate structure may not be available or economically attractive
in the future if SDGEE eliminates net energy metering. Due to the limited land available,

1B
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new large solar projects for the Water Authority do not appear to be feasible. However,
indirect purchase of solar energy from other entities could be an option to implement new
solar generabion.

10.4.4 Wind
10.4.4.1 Overview

The Water Authority does not have any existing wind power facilities. For new wind power
projects, the Water Authority is limited in the amount of land available to install wind
farms. In addition, San Diego County has lower wind velocities and durations, and projects
would require extensive permitting and have more visual impacts.

10.4.4.2 Feasibility

Due to the limited land available, new wind projects for the Water Authority do not appear
to be feasible. However, indirect purchase of wind energy from other entities could be an
option. Offsite wind farms could be developed in conjunction with other parties, and the
Water Authority could take a percentage of the output from a larger wind farm located in
an area more suitable to maximize generation from wind resources, or the Water Authority
could enter into a PPA with a wind developer.

10.5 Funding Options

Several funding options are available through local, state, and federal government for
various renewable energy programs and projects. Potential funding options including low
interest loans, grants, incentives, and rebates available to the Water Authority for renewable
energy ane summarized in this section. These funding options will reduce the project costs
on the investment in energy development projects.

10.5.1 Low Interest Loans

The California Energy Commission (CEC) has received funding from the federal

government as part the American Recovery and Reinvestment Act (ARRA). This funding

makes available low interest loans or grants for several different programs: Clean Energy

Business Financing Program, Energy Conservation Assistance Act, and Energy Efficiency

Block Grant Program. Many of these programs currently have funding committed to

projects or have expired. Legislation may renew funding for these or similar programs in

the future,

*  (Clean Energy Business Financing Program - Low interest loans from $0.5 million to
$5 million are available to expand existing or retool facilities for energy effidency or
renewable energy.

*  Energy Conservation Assistance Act - Three percent interest loans are available for
energy effident projects including pumps and motors, and renewable energy generation
projects. The energy savings payback period must be 15 years or less,

Tk
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10.5.2 Grants
Grants have historically been available through local, state, and federal governmental
agencies for various renewable energy programs and projects.

Local Grants = Currently, there are no local governmental agency grants for renewable
energy programs or projects that meet eligibility requirements for the Water Authority.
In the future, there may be other opportunities for local grants.

California State Grants = The Water Authority took advantage of the solar rebates
offered by state grants that provided funding for new solar energy projects completed
by July 31, 2011. The grants were acquired by Borrego Solar as part of its agreement with
the Water Authority that ultimately reduced the cost to the Water Authority for
installation of solar energy panels at the Administration Office, Escondido Operation
Center, and the Twin Oaks Valley WTTP. Currently, no state grants are available for
renewable energy programs or projects that meet eligibility requirements for the Water
Authority. In the future, there may be other opportunities for state grants.

Federal Grants - Through ARRA funding, the federal government made available
renewable energy grants for renewable energy projects that began construction by
December 31, 2011. This program provided federal grants for renewable energy projects
such as hydroelectrie, solar, wind, and others for commercial users. Grants typically
equal 10 to 30 percent of the cost of the property for hydroelectric, solar, wind, and
others. Legislation may renew funding for these or similar programs in the future.

10.5.3 Incentives and Rebates

The following are incentive and rebate programs offered by various governmental agencies

tor renewable energy programs and projects that meet eligibility requirements for the

Water Authority.

Self-Generation Incentive Program - The California Public Uttlities Commission (CPUC)
has a program for incentives for implementation of self-energy generation projects.
Types of projects include turbine, wind, and advanced energy storage (pumped
storage), among others. This program is intended for all sectors including commercial
and governmental agencies. Wind rebates are currently set at $1.25/watt; turbines at
$0.50/ watt; and advanced energy storage at 52,00/ watt. Incentives are limited up to

3 MW with a reduced incentive scale (0 to T MW = 100 percent; 1 to 2 MW = 50 percent;
and 2 to 3 MW = 25 percent). This program is in effect through Janvary 1, 2016. Recently,
CTPUC expanded the program to include in-conduit hydroelectric projects with up to

55 mellion in incentives.

Energy Efficiency Business Rebates - SDGE&E has a program for businesses to receive
rebates for energy efficient systems. This program is intended for commercial users and
includes water utilities such as the Water Authority. Several incentives exist that the
Water Authority could pursue including the following:

= Cool Planet Rebate - rebate of 515,000 for energy savings of 500,000 kW

- Lighting - various rebates for reduced energy use for lighting

jFr gl
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= Motors and Variable Frequency Drives - up to 52,000 per motor and 580 per
horsepower (HT) for variable frequency drive

These rebates could be received in new or upgraded facilities.

*  Emerging Renewables Program - The CEC has a program for incentives for
implementation of emerging renewable energy including small wind (50 kW or less) and
fuel cell (30 kW or less). This program is intended for small commercial users. Small
wind rebates are currently set at 33 /watt for the first 10 KW and $1.50/ watt for
10 to 30 KW,

* (California Solar Initiative - This program is a rebate, either through a performance-
based incentive paid for actual generation over a five-year period or an expected
performance based on buy-down incentive, which is a single payment when the project
it brought online. These programs started in 2007, and the incentive is reduced each year
as the aggregated capacity of solar photovoltaic increases in each region. The rebates are
administered by the California Center for Sustainable Energy within SDGE&E's service
area. Current rebate amounts can be found at www.csi-trigger com.

» Modified Accelerated Cost Recovery System - This program allows businesses to
recover investments in fuel cells, wind, and solar, among other renewable energy
technologies, by allowing these investments to be fully depreciated on a five-year
timeline. The Water Authority would need to partner with a tax equity investor to
capitalize on this incentive, for example through entering into a PIPA.

*  United States Department of Energy (DoE) Renewable Energy Production Incentives
(REPI) - Originally authorized in 1992, the REP] program was renewed by the Energy
Policy Act of 2005 to be extended unti] 2026. The program provides payments of
1.5 eents per kWh of generation every year for a period of 10 years. Eligible facilities
must begin generation prior to October 1, 20016, Wind, solar, and fuel cells operating on
biogas are eligible. However, funding is allocated on an annual basis, and since 2003, the
program has been under-funded.

10.6 Energy Management
10.6.1 Energy Management Policy

The Water Authority recognizes the importance of managing energy use and generation,
particularly in light of potential impacts due to elimate change and GHG emissions.

In response, the Board adopted an Energy Management Policy, which is intended to
provide direction in the implementation and administration of energy efficiency projects
and programs. The Energy Management Policy also addresses consideration of cost-
effective energy generation at existing and planned fadlities. As new energy consumption
increases to meet future increased demands, energy management and adherence to the
energy policies will continue to be a major focus.

The State of California has adopted policies and goals to reduce human emissions of GHGs.
The Water Authority, as a local government agency, has voluntarily developed a CAP, a
GHG reduction plan, in conjunction with this 2013 Master Plan Update. The Water
Authority is one of the first local agencies to develop a CAP, which identifies emission

I
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reduction strategies consistent with statewide goals for attainment by the year 2020.
The CATP allows the Water Authority to look at agency-wide emissions and utilize its
unigue resources to reduce those emissions.

The Water Authority understands that changing climate conditions have significant
implications for long-term water supply, resilient facilities planning, and the need for
energy effidency and water supply adaptations. Development of a CAT is a part of the
Water Authority’s commmitment to energy efficiency and its contribution to attainment of
statewide goals for GHG reductons.

10.6.2 Strategies for Future Energy Management

The Water Authority is committed to continued focus on future energy management of
existing and future infrastructure faclities. Suggested additional energy strategies for
energy management include the following:

1. Minimize energy use at existing facilities to the extent practical.

2. Optimize energy use at pumping stations through best TOU operation.

3. Maximize development of renewable energy generation to offset energy use.

4. Increase use of in-conduit hydroelectric generation to harness otherwise lost energy.
3

Continue operation of solar facilities at the Twin Oaks Valley WTT, Administration Office,
and Escondido Operations Center after expiration of the PT'A depending on market
conditions and whether SDG&E implements grid connection fees for net metering.

10.6.3 Recommended Additional Studies

Based on the energy management analysis conducted and presented in this chapter,
additional studies are recommended to further detail the feasibility of various renewable
energy projects.

*  Conduct further planning level feasibility and economic evaluations of select in-conduit
hydroelectric facilities determined in this report to have a positive payback period.
Possible facilities for further evaluation include the following:

-  Oceanside & FCF
-  Twin Oaks Valley Flow Regulatory Structure
= Crossover Pipeline Terminal Structure
= Miramar Hydroelectric Facility Re-Power
= Alvarado Hydroelectric Facility Re-Power
- Otay 12 FCF
- Carlsbad 5 FCT

s  Continued evaluation of a large-scale pumped storage operation at San Vicente
Reservoir.

» Evaluation of continued use of solar power at the Twin Oaks Valley WTT,
Administration Office, and Escondido Operations Center after the PI'A has expired.
A sinking fund could be established to budget for Water Authority purchase of the solar
power facilities at the cost indicated in the PT'A at the end of the contract.

Er
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*  Continued tracking of GHG emissions and budgeting appropriate funding for future
impacts of the cap and trade program recently implemented by the state of California for
existing facilities and planned 2013 Master Plan facilities.

T



Chapter 11.0 Summary, Conclusions, and
Recommendations

11.1 Overview

The 2013 Regional Water Faciliies Optimization and Master Flan Update provided a
comprehensive evaluation of future infrastructure needs based on recent projections of
water supplies and demands. The 2013 Master Plan also considered system improvements
necessary for the safe and reliable operation of the aqueduct system and identified risk areas
where the future improvements may be needed to assure continuous operation following
natural or manmade events that interrupt water deliveries to the member agencies. Lastly,
the 2003 Master Plan evaluated opportunities for development of renewable energy
resources that could provide a new revenue source and mitigate greenhouse emissions.
Results from these evaluations have shown that while the Water Authority’s system of
conveyance, treatment, and storage facilities is robust, new infrastructure improvements
will be needed to alleviate potential conveyance constraints and supply shortages resulting
from projected demand increases as the region’s population grows throughout the 20-year
planning horizon of the 2013 Master Plan.

Figure 11-1 shows the overall 2013 Master Plan process and the associated chapters.
Highlighted in Figure 11-1 are the elements described in this Summary, Conclusions, and
Recommendations chapter (Chapter 11).

intreduction g

Stakeholder
Participation

H Scenario
Risk Factors Planning
and Mitigation

m Energy

Management

T o o o o B
] Conclusions and
Recommendations

FIGURE 11-1
Relationships between 2013 Master Plan Chaptars and Planning Pracess
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11.2 Summary of Planning Process

The planning process followed by the 2003 Master [lan assures that the scope and Himing
tor newly proposed projects, as well as the scope and timing for projects in the current CIP,
are optimized with recent infrastructure investments made by the Water Authority and its
member agencies. A comprehensive review and analysis of the Water Authority’s existing
agueduct systern and its ability to meet future demands for the San Diego region was also
part of the 2013 Master Plan process. Key elements of the planning process, leading to the
evaluation and screening of proposed new infrastructure projects, include an analysts of
projected supplies and demands, the development of planning scenarios that bracket a
plausible range of future supply and demand outcomes, the selection of infrastructure
evaluation metrics and performance thresholds, and the evaluation of the current
agqueduct system.

11.2.1 Supply and Demand Analysis

The supply and demand analyses included in the 2013 Master Plan, as discussed in

Chapter 2 - Reyional Demuand Analysas and Chapfer 3 - Regional Supply Analysis, are based on
projections included in the 2010 UWMDP (Water Authority, 2011a). These projections were
refined in the 2013 Master Man to develop daily demand patterns unique to each member
agency and to apply historical hy drulubu:u] data to better assess surface water supplies and
local storage operations. Planning soenarios, also consistent with the 2010 UWMP, were
developed to consider variations for local supply development, conservation savings,
imported water supplies, and climate change impacts. The planning scenarios, discussed in
Chapter 4 - Scenario Planning, assume imported supplies from MWD are reliable for normal
and single dry-year demand patterns. However, for a multiple dry-year pattern, MWD
supplies are assumed to be restricted in accordance with MWLY's preferential rights
allocation. When imported supplies are restricted to preferential rights, a perfformance gap
will oocur between available supplies and projected demands.

The planning scenarios also considered impacts from additional local supply development,
such as the City of San Diega’s proposed DPR/IPR project and the Otay Water District’s
Rosarito Beach Seawater Desalination Project. Finally, the planning scenarios reviewed

potential impacts on demand resulting from preliminary 5Series 13 demographic forecasts by
SANDAG, which may result in a slightly lower demand profile for the region.

11.2.2 System Reliability Evaluation

The evaluation of system reliability, beginning with the Baseline System described in
Chapter 5 - Description of Baseline System and CIP Projects Considered in the Master Plan, was
accomplished using a computer simulation model that processes member agency normal
and peak demands on conveyance, treatment plant utilization, reservoir operations, and
overall system response based on historical operations or system design. Modeling results
were evaluated against performance metrics that include Delivery Reliability, Conveyance
Usage, WTP Utilization, Energy Usage, Storage Utilization, and Supply Diversification. As
shown in Chapter 6 - Baseline System Reliakility, two of the more strategic metrics include
delivery reliability (expressed as an annual system shortage threshold) and conveyance
utilization, which provided the basis for determining when additional new water supplies
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or added conveyance capacity may be required to offset projected supply-demand gaps.
The threshold values, summartzed in Table 11-1, were established to strike a reasonable
balance between infrastructure needs, expected system operations, computer modeling
capabilities, and extreme weather events that may be more appropriately addressed through
discrete management actions, such as invoking drought response actions included in the
Water Authority’s Water Shortage and Drought Response Plan (Water Authority, 2003d).

A sensitivity analysis on the threshold values was also conducted to further justify

modeling results and risk potentials.

TABLE 11-1
Delvary Rakabiity and Comveyancs Ltiization Evaluatiion Mefics
Metric Threshold Basls for Threshold
Dielivery Annual system shortage of 20 TAF, teo Shoriege of 20 TAF mitgated by
S consacutive years. Sensitivity range up to managemeant actions, and would not provide

Reliability 50 TAF. a basis for new supply devalopment.

Conveyance Comveayance at 85 percent capacity for System may not meet peak demands or refill

Litilization 15 sequental daysb peak season days, storage if conveyance utilization exceads
bwo consecutive years. Senaibivity range to threshold durations.
120 days.

11.23 Projects and Portfolios

Project options and portfolios were developed early in the planning process to provide
different strategies to alleviate performance gaps. New and existing projects are deseribed in
Chapter 7 - Project Options and Porffolios to resolve the critical conveyance constraints and
supply-demand gaps. Infrastructure development was also focused on assuring timely
completion of the Emergency Storage Project and appropriate implementation of the
remaining projects in the current CIP. Other projects were developed to improve operations,
reduce risk (Chapfer 9 - Risk Factors and Mifigafion), manage energy usage, and identify
renewable energy development opportunities (Chapter 10 - Energy Management Analysis).
The identified projects were combined into portfolios and evaluated using the computer
simulation model. Modeling results provided an analysis of proposed system
improvernents on system shortcomings (Chapter 8§ - Systemn Relinbility with Facility Options).

A series of workshops and meetings were conducted with the project stakeholders
{Chapter 12 - Stakeholder Parficipation) to solict input, guidance, and acceptance of the
strategies employed to plan recommended future improvements.

11.3 Anticipating an Uncertain Future

The Water Authority must maximize value on its future investments. As the water
whaolesaler serving the San Diego region, the Water Authority must also assure sustainable
investments that require a focus on managing aggregate risk exposure. While the planning
process for this report has attempted to identify the best and most plausible range of future
outcomes, there still exists a significant level of uncertainty on how the many combinations
of supplies, demands, and facilities will actually come together in the future, presenting an
inherent risk associated with long-term planning,. It is understood that maximizing facility
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investments would cover a wider range of future demand conditions, but the cost for a
loweer-risk exposure could be prohibitive. This 2013 Master Plan worked through a process
tor optimizing water facilities and maximizing the probability of the Water Authority’s
success in the right sizing and timing of facilities. The process involved a methodical and
transparent approach to evaluating uncertainty that included defining critical needs,
identifying evolving member agency programs, and working through scenario planning to
address a range of plausible future conditions.

With anticipated population growth over the next several decades, the water demand is
expected to rise considerably, although at a slower rate resulting from continued
conservation and compliance with state-mandated per capita use reductions. While
outreach and conservation efforts have made the public more aware of their water use, the
Water Authority must continue to plan ahead to ensure that a reliable water supply is
available bo meet all dermands. Tt 1s eribieal that water continues to be made avatlable to the
San Diego region in the event of an interruption in imported water deliveries.

Uncertainties with the water portfolio for the region include the ongoing environmental and
conservation challenges in the Bay Delta, the probability of member agency implementation
of local supply development projects, and the aging infrastructure that comprises the
existing distribution systermn. The system is also susceptible to the vulnerabilities and risk
from natural disasters. The Water Authority is aware of these uncertainties and, with the
process followed in preparing this 2013 Master Plan, has been proactive in developing a
strategy to accommodate the range of potential challenges and risks.

11.4 Conclusions

As noted previously, the aqueduct system is comprised of a robust system of pipelines,
reservoirs, pump stations, and treatment facilities. Recent investments developing increased
storage at the San Vicente Reservoir, new treatment facilities at the Twin Oaks Valley WTT,
and a new drought-proof local supply from the Carlsbad Desalination Project further bolster
regional supply reliability. With the addition of these new facilities, along with planned
near-term investments under the Water Authority’s Asset Managemoent Program that will
maintain the service life of existing facilities, the aqueduct system is fully capable of meeting
regional demands through the mid-2020s. However, going beyond this timeframe, there is
limited operational flexibility to meet peak demands for untreated water supplies. Specific
conclusions and observabions regarding performance of the Water Authority aqueduct
system are provided in the following subsections.

11.4.1 Delivery Reliability

Delivery Reliability 15 a measurement of the frequency and magnitude of regional supply
shortages that may oocur as a result of insuffident supply, extreme dry weather demands,
or constraints in the aqueduct system. The following conclusions are based on a Delivery
Reliability threshold allowing for an annual supply shortfall of 20 TAF or less:

* Under normal and wet weather patterns, there is a very low occurrence of
supply-demand gaps through 2035, During multiple dry-year weather patterns, when
imported supplies are assumed to be restricted to MWD preferential rights,
supply-demands gaps will likely oocur.
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*  Under planning scenarios that place a higher reliance on the Water Authority aqueduct
systemn to meet regional demands, supply-demand gaps are more likely to socur
beginning in 2025, Under these scenarios, additional supply development would be
needed before the end of the 2035 planning horizon.

*  The frequency and magnitude of supply-demand gaps under all planning scenarios is
strongly influenced by member agency achievement of local supply development and
conservation saving goals. Additional local supply development, such as the City of
San Diego’s proposed DPR/IPR project and the Otay Water District’s Rosarito Beach
seawater desalination project, would essentially alleviate supply-demand gaps that
occur near the end of the planning horizon.

* Regulatory restrichions on imported water supplies were not considered in the planning
process but could further erode supply reliability.

s All four portfolios will reduce the oocurrence of supply shortages. The North and East
conveyance portfolios provide additional supplies during wet and normal years to
improve system reliability but do not significantly alleviate shortages during
multiple-year dry weather patterns. The Storage portfolio would delay the need for new
supply development by one to two years but would otherwise not reduce the occurrence
of supply shortages. The West supply portfolio provides a new supply source that will
significantly reduce supply shortage under all hydrologic conditions.

114.2 Conveyance Constraints

The treated and untreated water conveyance systems were separately analyzed, with the
member agency allocation of these sources based on the relatively recent expansions of local
WTPs. The expansion of local treatment plants has placed a greater emphasis on untreated
water conveyance. The following conclusions are based on a conveyance utilization
threshold that operates the aqueduct pipelines at 95 percent of capacity for 45 days during
the peak summer season.

o  Treated water conveyance capacity is adequate to meet all current and projected
demands through 2035.

* Anuntreated water conveyance constraint currently exists at the existing 30-inch
Pipeline 3/Pipeline 4 interconnection at Lake Murray. This constraint may limit the
ability to meet peak demands for the Perdue and Lower Qtay WTPs.

*  Under all supply-demand scenarios, a future untreated water conveyanoe constraint will
oocur between 2020 and 2025 at the MWD Delivery Point that will constrain peak
deliveries to local WTPs. Except for the high-demand scenario, the Pipeline 3/ Pipeline 4
Conversion project will reduce the occurrence of exceeding the delivery reliability to
acceptable levels. Under the high-demand scenario, additional conveyance capacity may
be required.

s Under the higher supply-demand scenarios, a future untreated water conveyance
constraint may ooccur at the Crossover Pipeline between 2030 and 2035

s Dror to the implementation of improvements that will alleviate a convevance constraint,
coordination with the member agencies to reduce peak delivery requiremnents and use of
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Water Authority-owned seasonal storage pools will be necessary to mitigate the impacts
of exceeding the conveyance utilization threshold.

All four portfolios will reduce the occurrence of conveyance constraints. The North and
East portfolios provide new imported water conveyance capacity that directly addresses
conveyance-related constraints. The West portfolio, while not providing new imported
conveyance, develops a new local supply that frees capacity in the existing aqueduct
pipelines. The Storage portfolio, while providing marginal benefit to reducing the
oocurrence of conveyance constraints, does not lower the risk to acceptable levels.

11.4.3 System Storage Utilization

Systemn storage is used to mitigate peak demands on the Water Authority’s aqueduct
systermn. Efficient use of system storage prevents peak flow delivery constraints, optimizes
systermn operations, and assures timely implementation of system improvements. Both
in-region and out-of-region storage were evaluated to reach the following conclusions:

The use of existing Water Authority-owned storage to provide a seasonal storage pool is
required to alleviate peak untreated delivery conveyance constraints. On average,
seasonal storage use will vary between 40 and 50 TAF.

Drawdown of the carryover storage pool at San Vicente Reservoir will help mitigate
supply-demand gaps during multi-year dry weather periods and delay the need for new
supply development. Annual drawdown for carryover use ranges from 30 to 35 TAF.

While an increase in regional storage (either though development of new storage or
coordinated operation of existing storage facilities) will further alleviate mult-year dry
weather impacts, additional imported water convevance capacity would be required to
fully optimize reservoir filling and drawdown needs.

11.4.4 Operational Flexibility

The CIT contains a number of remaining projects that will improve system operations and
assure continued reliable operation of the existing aqueduct systern. The 2013 Master Plan
included an evaluation of these remaining CIP projects to assure improvements are
implemented to match recent estimates for regional supplies and demands.

Completion of the ESP is needed to assure supply reliability throughout the Water
Authority service area. The remaining ESP projects include the North County ESP Pump
Station (to serve the northern reaches of the Water Authority service area) and the

San Vicente Pump Station 3rd Pump Drive and Power Supply (allows for use of the full
design capacity of this pump station). Opportunities for phased implementation of the
remaining ESP projects will allow project development to mateh current and future

ESP demands.

Except as noted as follows, completion of the remaining CIT projects in the Water
Authority’s fiscal year 2005 budget will assure operational reliability. The iming and
scope of certain CIIP projects should be re-assessed to better align with current and
projected demand profiles. Three existing projects may be deleted from the CIT as result
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of lower demands: 5D12 FCF expansion, 5D24 FCT, and Evaluation of the
LSME Pipeline.

*  Delivery reliability is predicated on continued functionality of all components of the
existing aqueduct systemn through the 2035 planning period and beyond. Maintaining or
extending facility service life through the Asset Management Program should
be emphastzed.

11.4.5 System Vulnerability

A system vulnerability assessment was performed as part of this study. This assessment
identified a number of potential vulnerabilities that should be further investigated to
confirm the condition and operability of a number of faciliies following extreme events
such as fires, earthquakes, and power outages.

* [Installation of system isolation valves at strategic locations will reduce member agency
supply disruptions during both planned and unplanned shutdowns of the

aqueduct system.

1146 Energy Management

A strong nexus exists between energy use and the conveyance and treatment of water
supplies. While overall energy consumption by the Water Authority is relatively low
compared to the quantity of water delivered by the agueduct system, energy use will
continue to grow.

s In-line hydroelectric generation opportunities exist at multiple locations within the
agueduct systemn. Approximately 2 MW of new hydroelectric power may be developed
with favorable payback terms. In-line hydroelectric generation will neither impact water
operations nor effect current member agency delivery regimes.

11.5 Recommendations

The results and conclusions from the planning process have provided a distinet time-related
separation for the implementation of new improvements that are required to assure system
reliability. A near-term timeframe can be established out to the year 2025 for implementation
of projects that will address conveyance constraints and operational improvernents.
Supply-related concerns do not oceur until after 2025, As a result, the recommendations for
niew facilities are categorized as either near- or long-term projects.

It is important to note that the 2013 Master Plan is considered the first step in identifying
improvemnents that are needed to assure system reliability. The project descriptions
provided in the 2003 Master Plan included sufficient detail to determine a reasonable range
of project costs and a timeframe for implementation. The projects recommended in the 2013
Master Plan will require follow-up planning-level and pre-design studies to provide further
project definition, refine cost and schedule estimates, and confirm integration requirernents
compatible with existing aqueduct system components.

-7
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11.5.1 Recommendations for Near-Term Projects

The near-term projects include improvements that are to be considered for implementation

prior to 20235, These projects are needed to alleviate a near-term constraint or assure timely
completion of needed system improvements included in the existing CIP. The near-term
projects also include planning initiatives that will evaluate potential system vulnerabilities,
water quality concerns, and the potential for new hydroelectric development. It is

recommended that the following projects be approved for further evaluation to determine
project sizing and confirm implementation imeframe. The anticipated implementation
timeframe for each project is summarized in Table 11-2.

Fipeline 3/Pipeline 4 Conversion (Mew Project): This project will alleviate the potential
untreated water convevance constraint at the MWD Delivery Point. The project will
increase untreated water conveyance capacity in the Second Aqueduct north of Twin
Oaks Valley by converting an existing segment of Pipeline 4 to untreated water service
and converting an existing parallel segment of Pipeline 3 to treated water service. Total
untreated water delivery capacity would increase by 190 cfs. Coordination with MWD is
required to determine new infrastructure requirements outside the Water Authority
service area that will facilitate the conversion of Pipelines 3 and 4.

MNorth County ESI' Pump Station (Existing Project): This project conststs of a new 30 ofs
pump station to deliver treated water to the northern reaches of the Water Authority
service when supplies from MWD are interrupted. Project location and pumping
capacity is dependent on implementation of the Pipeline 3/ Pipeline 4 Conversion
project.

Mission Trails Projects (Existing Project): This project will alleviate the existing
untreated water conveyance constraint south of Lake Murray. The project provides
regulatory storage for improved aqueduct operations and increases untreated water
conveyance capacity for deliveries to south county WTPs. The project includes a new
storage facility sized up to 12 MG, flow control valve structure, and connections to the
completed Mission Trails Tunnel project. An alternative to this project would be
constructing a new South County Intertie to only address the conveyance constraint
south of Lake Murray.

ESF San Vicente 3rd Pump and Power Supply (Existing Project): This project provides
station upgrades and a new power supply to allow operation of the existing pump
station at full design capacity. The project is needed to fully utilize an expanded San
Vicente Reservoir for emergency storage operation and provide operational flexibility to
deliver additional supply from the reservoir to meet peak seasonal demands. New
power supply options include a new 12 kV overhead circuit or onsite power generation
using diesel- or natural gas-powered generator sets.

System Isolation Valves (New Project): This project allows for more efficient isolation of
segments of the agueduct system to perform required inspections, maintenance, and
repair work and isolates segments of the aqueduct systemn during low flow periods to
address potential water quality concerns. High-risk areas generally include river and
stream crossings, lake crossings, and other areas where damage may result from a
seismic or flood event.
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*  System Storage (Existing Project): This project provides new regulatory storage to
manage daily flow changes and unanticipated flow interruptions. The project includes
two possible locations: at the Twin Oaks Diversion Structure (stzed 10 to 20 million
gallons) and at the First Aqueduct/Valley Center Pipeline connection (sized 2 to
3 million gallons).

» Tacility Planning Studies (New Project): This project includes new planning-level
studies that would evaluate infrastructure requirements related to the assessment of
water quality concerns and nitrification in the treated water system, system
vulnerabilibies at river and stream crossings resulting from flood and seismic events, and
the evaluation of new in-line hydroelectric generation opportunities.

TABLE 11-2
Summary of Project Implemaniation Timefame
Project Implementation Timeframea

Fipeline 3 ipeline 4 Conversion 20202025

Morth County ESP Pump Station 20152020

klission Trails Projecis 2052025

ESP San Vicents 3rd Pump and Powar Supply 20202025

System |lsolation Vales 201 52025

System Slorage 2020-2025

Facility Planning Studies 20152020

11.5.2 Recommendations for Long-Term Projects

The long-term projects include improvements that are to be considered for implementation
beyvond the 2025 timeframe. These projects will significantly alleviate projected conveyance
constraints or supply shortages that may occur towards the end of or beyond the 2013
Master Flan planning horizon. Given the long-term implementation needs, no specific
action is recommended to proceed with immediate development of the long-term projects.
Instead, the recommendations provide a course of action that allows for further evaluation
of project feasibility and cost while monitoring various local and statewide water resource
decisions that will affect local supply development and imported water supply reliability.
As these local and statewide water resource decisions unfold, appropriate incremental
actions regarding the long-term projects may be taken by the Water Authority. As an initial
and prudent step that recognizes the complexity and duration required for the various
project approvals, continuing to advance project feasibility and cost assessments of the long-
term projects is critically important to achieving long-term system reliability.

* Camp Pendleton Desalination Project (Supply from the West): This project will
provide a new water supply of up to 130 mgd and involves construction of a seawater
desalination plant on MCB Camp Pendleton property, intake and discharge facilities
connected to the plant, and the assoctated pipeline and pumping facilities that would
convey the product water to the Second Aqueduct. Two sibes within the MCB have been
approved for further evaluation.
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Recommendation: Continue with the next phase of project evaluation and conduct
pilot plant testing of seawater RO treatment technologies. The duration for the pilot
plant testing evaluations 1s 30 months. This phase of the project would also include
discussions with Camp Pendleton related to preserving the approved sites for future
development.

* Colorado River Conveyance Facility (Conveyance from the East): This project would
provide a new conveyance facility to transport Q5A supplies from the westerly terminus
of the AAC directly to the San Vicente Reservoir. Depending on the alignment selected,
facilities would include a combination of pipelines, tunnels, pump stations, forebays,
power-generating facilities, pressure control facilities, transmission lines, and
substations.

Recommendation: Continue with monitoring of financial and legal matters related to
the wheeling of QSA supplies through MWD's conveyance system. Further analysis of
project feasibility to determine financial impacts, permitting requirements, inberagency
agreements, salinity concerns, system integration requirements, and impact on

San Vicente Reservoir operations is not recommended at this Hme. These project
feasibility concerns should be considered upon resolution of the financial and legal
matters or with the next update of the 2013 Master Plan.

* Fipeline 6 (Conveyance from the North): This existing CIT project includes construction
of a new conveyance facility that would provide up to 500 ofs of new untreated water
delivery capacity. The project limits extend from the MWD delivery point to Twin Qaks

Valley. Project alignment studies were complete jointly with MWD.

Recommendation: Continue with monitoring of regional demands and local waber
supply development projects. Further analysis of the Pipeline 6 project is not
recommended at this time. The existing CIP budget should be modified to reflect an
implementation date beyond 2030,

*  Second Crossover Pipeline (Existing Project): This project alleviates a potential
untreated water convevance constraint south of Twin Oaks that serves east county
WTTs connected to the First Aqueduct.

Recommendation: Continue with monitoring of untreated water capacity constraints.
Further analysis of the Second Crossover Pipeline is not recornmended at this Hme.
The existing CIT* budget should be modified to reflect an implementation date
bevond 20630

* Enhancement of Storage Portfolio: This 2013 Master lan found that additional
investrments in conveyance capacity would need to be made to derive more benefits
from increased regional storage. The value of storage will not diminish over time, and
the additional benefits may be derived from future investments in the regional
CONVEeyance system.

Recommendation: Conduct detailed studies on optimized storage operations and
regional storage coordination, and evaluate options and benefits of interconnecting of
COSETY OIS,
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11.6 Summary Conclusions and Limitations

Implementation of the near-term projects will result in significant reductions in
vulnerabilities to the Water Authority’s systemn related to potential conveyance constraints
and supply shortages. Utilization of existing storage at the San Vicente Reservoir to meet
peak seasonal delivery requirements will further alleviate conveyance constraints.
Planning-related activities should continue on proposed improvements so they can be
implemented prior to the Hming of critical need. In addition, most systermn vulnerabilities are
linked to the rate of demand growth in comparison to supply reliability. The sensitivity of
option implementation across scenarios suggests that monitoring metrics and performance
thresholds should be developed and regularly updated to assure the latest trends,
demographics, and interagency coordination are considered.

Finally, the reliability analysis suggests that the elimination of all vulnerabilities is not
possible. The ability of the Water Authority to deliver water to its member agencies can be
affected by a number of uncontrollable events, including but not limited to prolonged
drought, natural disasters, and court-ordered mandates following environmental and water
rights litigation. The Water Authority and member agencies must continually balance the
tradeotfs between improved reliability and the cost and appropriateness of new
infrastructure investments. Concerted efforts by the Water Authority and its member
agencies on water supply improvements, effective demand management measures, and
optimizing regional infrastructure will contribute to improving reliability within and
bevond the 2013 Master Plan.

1111



Chapter 12.0 Stakeholder Participation

12.1 Overview

To be successful, the master planning process needs to take into account and be responsive
to the views and opinions of the project stakeholders. Stakeholder participation has been a
key element of the master planning process and assures regional water supply reliability
goals are achieved. Stakeholder participation will continue as the Wabter Authority’s
planning process moves forward in an effort to encompass ever-changing regional needs
and plans. The goals and objective for stakeholder participation include the following:

=  Seek a common understanding of local and regional planning concerns

* TProvide an opportunity to actively participate in developing a coordinated approach to
regional infrastructure planning

s  Optimize recent investments in both regional and member agency infrastructure
*  Seck consensus on new regional infrastructure needs

Topics covered by this chapter are summarized in Table 12-1 and are described in more
detail in the sechons that follow,

TABLE 121
Cverdew of Slakehokler Parlicipation Aclivilies

Stakeholder Participation

Component Description
Master Plan Stakeholder Early and continuing stekeholder engagemeant was providad to ensure the usa
Engagermeant of current and accurate information consistent with parallel planning aefforis.
Results and findings were communicated early to assess their validity and werify
assumplions.
intra-agemncy {Water Siaff from sevaral Water Authority deparimants weara actively involved in the
Authority] Stakeholdars master planning process through regularly held mestings: of the Water

Authorty's Master Flan Project Team and through focused workshops 1o
address model baseline date, the opticns development process, project
analysis, and other topic-specific meetings.

Interagency (Membear Water Authority member egencias were kept informed through General

Agency) Stakeholders Managers' meetings, Board meetings, end meetings with the Master Plan's
TAZ, A subcommittee of the TAZ was formed o evaluate resarvoir operations
and cpportunitias for coordingtion.

Ongolng Stakeholdar The 2090 UWRP (Water Authority, 2011} involved extensive coordination and

Participation communication with the member agencies. As tha 2010 UWMP is updated
every five years, the 2013 Master Flan will be revisited in the light of new
supply/dermand projections.

Figure 12-1 shows the overall 2013 Master Plan process and the associated chapters.
Highlighted in this figure are the elements described in this Stakeholder Particpation
chapter (Chapter 12).
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Intreduction

H Demand Supply Stakeholder
Analysis Analysis Participation

.......... .

i H H Soenario E Performance Facility Options
Risk Factors Planning Maetrics tvOp
and Mitigation

Energy Baseline System il Svctem Rellability

Management Analysis Analyss

Conclusions and
Recommendations

FIGURE 12-1
Relafionships babween 2013 Masher Plan Chapders and Planning Pracess

12.2 2013 Master Plan Stakeholder Engagement

Development of the 2013 Master Plan included participation from a cross section of both
Water Authority and member agency representatives. Engagement early on in the planning
process was critical to 1) ensure that current and accurate data and information was used for
the planning analyses, 2) identify parallel planning efforts that could influence the

2013 Master IMlan analyses and recommendations, and 3) communicate the results from the
metric and threshold analyses to assess their validity and verify assumptions.

The CEQA process for public review and comment on the documents prepared in support
of the 2013 Master Plan will provide opportunities for public engagement. The public also
had opportunities to parbcipate in the process through comments at Board meetings.

ey stakeholder meetings held in association with this 2013 Master Plan are summarized in
Table 12-2.

1221 Intra-agency (Water Authority) Stakeholders

Within the Water Authority, staff from appropriate departments were actively engaged in
considering and reviewing elements of the master planning process. The Water Authority’s
Master Plan Project Team was led by staff from the Water Resources Department and
included staff from the Departments of Engineering and Right of Way, Operations and
Maintenance, and Public Affairs. Twelve Project Team meetings were held, on average, on a
bimonthly or gquarterly basis over the 2003 Master Plan development process.

121



CHAFTER 130 STAKEHDLIER PFARTIAPATION

Staff meetings and workshops provided opportunities for identification and discussion of
key tssues, clarification of assumptons, and dedsion making. Additional topic-specific
meetings were held during the course of the project with various Water Authority staff to
solicit input and discuss results, review conclusions and recommendations, and make
significant dectsions. The Water Authority staff was updated on the progress and status of
the 2003 Master Plan at the Project Team meetings. Meetings were used to introduce and
familiarize the team with both the methods for analyzing the system and the analysis
results. Three workshops were conducted to discuss in detail topics such as the model
baseline data, the options development process, and optons analysis results.

12.2.2 Interagency (Member Agency) Stakeholders

The Water Authority’s member agencies were kept informed throughout the 2003 Master Man
development process through several forums: General Managers” meetings, meetings and
special workshops of the Board, and meetings with the Member Agency TAC, which
consisted of technical staff representatives from self-selected member agencies. In addition,
member agencies were invited to request individual meetings with Water Authority staff to
discuss their unique concerns and perspectives, and such discussions were held as requested.

A Beservoir Coordination Subcommitbee of the TAC was formed to consider whether there
was interest on the part of the member agencies with surface storage to integrate operations
to address regional storage needs. Through these discussions, current and planned member
agency reservoir operations were verified for inclusion in the 2003 Master Plan system
model. The conclustons of these discussions are presented in Section 3.4.4 of Chapter 3.

TABLE 122
Stakiehoder Invohermant in the Developrant of the 2013 Masler Plan

Activity Date

‘Water Planning Committes

Board approval of CH2M HILL contract
Member Agency TAC mesting

Frocess overview, reguest for input and data
tlember Agency TAC mesting

Discuss supply/demand scenarios and performance metncs

Decamber &, 2010

September, 2011

Mowvernier, 2011

‘Water Planning Committes — Special Meating
) February &, 2012
‘Workshop on supphw'demand scenarios and performance metrics

‘Water Planning Committes
Barch &2, 2012
Incorporate Coloredo River Conveyance option

Water Planning Committes — Workishop
January 10, 2013

Flanmning for dimate changs
‘Water Planning Committes
) January 24, 2013
Sietus of key master planning issuss
bembear Agency TAC mesting

) o ) February, 2013
Discuss initiel master planning rasults
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TABLE 12-2
Slakeholder Involvernent in the Developrnent of the 2013 Master Plan

Activity

Date

Water Planning Cormmities

Assassment of preliminary results

‘Water Planning Commities — Special Meeting

Workshop on siresses on the system, storege, end energy managemsent
Member Agency TAC mesting

Flanning results analyzing TAC input

‘Water Planning Committes

Camp Pendleton end Coloredo River Conveyance evaluations
Public Hearing

Motice of Preparation Public Scoping Meating

‘Water Planning Commitiee — Special Meeting

‘Workshop on solutions for reliability of the Water Autharity Sysbam — thresholds
‘Water Planning Commitiee

Recommeandad near-termn solutions

tlember Agency TAC mesting

Discuss facility oplicns and portfolio recommendations

‘Water Planning Commitiee

Discuss facility opticns and portfolio recommeandations

‘Water Planning Commitiee — Special Mesting

System needs and recommended projects

‘Water Planning Commitiee

Approval of recormmeanded projects for further avaluation under CEQA
‘Water Planning Committes

Froject evaluations and hydroelectric opportunities

‘Watar Planning Commitiee — Special Meating

Workshop on Draft CAP and SPEIR

Water Planning Commitiee

Master Flan Conclusions and schadule

tlember Agency TAC mesting

Discuss near- and long-term recommendations

‘Water Planning Commitiee

CAP analysis results

February 28, 2013

March 14, 2013

April 2013

April 25, 2012

April 25, 2013

May 18, 2013

May 23, 2013

June, 3013

June 2F, 2013

July 11, 2013

July 28, 2013

August 22, 2013

Septemiber 12, 2013

Septamboer 26, 2013

Oictober 10, 2013

Oichoner 24, 2013
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12.3 Ongoing Stakeholder Participation

The 20100 UWMTP (Water Authority, 2011), whose demand and supply projections served as
the foundation for the 2013 Master Plan analyses, involved extensive coordination and
communication with the member agencies and outreach to the general public. Urban water
suppliers are required to update their UWMDPs every five years in accordance with the
Urban Water Management Planning Act of the Water Code.

The next UWMTI update will be conducted in 2005 and will involve a similar stakeholder
effort as was required for the previous UWMP, Onee the revised demand and supply
projections are prepared and the UWMDP update is completed, the analyses conducted for
the 2003 Master Plan can be revisited to reflect the revised UWMDP supply and demand

projections.

The coupling of these planning exercises can provide an opportunity for the Water
Authority and stakeholders to evaluate the change in supplies and demands. This continued
monitoring and coordination assures that previously identified or potential new projects are
implemented at the right time. Continued coordination also provides the opportunity to
confirm or modify the demand patterns as they change temporally or geographically during
the intervening years following the completion of the 2013 Master Plan.

The continued participation of the Water Authority stakeholders in these regional planning
activities will be eritical to making informed and measured decisions about Water Authority
system improvements or enhancements to continue to reliably serve the San Diego region.
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