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The following terms and acronyms have been used throughout this Water Supply Evaluation to improve
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document clarity and readability.
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EXECUTIVE SUMMARY

PURPOSE AND OBJECTIVES

Over the past few decades, Zone 7 Water Agency
(Zone 7) has developed a robust system that
provides a reliable and sustainable treated and
untreated water supply for the Livermore-Amador
Valley (Valley). However, 80% of Zone 7’s long-
term average water supply — State Water Project
(SWP) water — is currently subject to a very
uncertain future due to legal and environmental
constraints in the Sacramento-San Joaquin Delta
(Delta). In fact, over the past few years, Zone 7’s
long-term average yield from the SWP has been
reduced by over 12 thousand acre-feet (TAF), or
about 17% of total supplies.

Figure ES-1. Water Supply Reduced from SWP

3%
2 TAF

69%

48.6 TAF

O State Water Project ODelta Crisis OArroyo Valle OBBID

Consequently, Zone 7 staff developed a
probability-based water supply model to help
assess near-term and long-term risks of a water
supply shortage. A preliminary analysis completed
in November 2009 indicated that the chance of
water supply shortages increased dramatically
beyond 2015 as projected water demands began
to exceed long-term average water supplies
sometime between 2015 and 2020.' In light of
this analysis, Zone 7 completed this Water Supply
Evaluation (WSE) to help identify operational
improvements and additional studies that will

! Zone 7 Water Agency, 2009. Interoffice Memo — Water Supply
Update. November 18.

minimize near-term risks of water supply
shortages and maximize long-term flexibility by
evaluating potential new supply sources.

Due to the future uncertainty of the Delta, Zone 7
staff also evaluated the ability of various mixes of
water supplies to meet different reliability targets
to facilitate future discussions with the Zone 7
Board of Directors.

PROJECTED WATER DEMANDS

Zone 7 staff — in close coordination with its four
Retailers — developed projected water demands
for the Valley through buildout of adopted

general plans. Zone 7 staff also estimated
potential  Valley-wide  water conservation
requirements associated with the Water

Conservation Act of 2009 (Conservation Act),
which was approximately 6 TAF. Of this amount,
Zone 7 staff assumed that approximately 4 TAF
was associated with traditional conservation
measures (e.g., low-flow toilets) and that about 2
TAF was associated with additional recycled
water. The demand projections also assume that
Zone 7 can reduce its unaccounted-for water by
approximately 1.3 TAF.

Figure ES-2. Projected Zone 7 Water Demands>
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METHODOLOGY FOR EVALUATION

Zone 7 staff considered water supply, facility
needs, salt balance, and delivered water quality
while evaluating the Current
Plan and two backup

Figure ES-3. Methodology

Zone 7 staff used the term sustainability to
describe the trend of median storage levels. A
decreasing median storage level would indicate
that a particular water supply
portfolio is relying on drought and

Define Scenario
(reliability target <
desired)

portfolios under various
scenarios (see Figure ES-3).

emergency storage during normal
hydrologic conditions, ultimately
an unsustainable condition.

Develop Portfolio
(supply/facility
mix)

Portfolios are mixes of
different water supplies and
facilities, while scenarios
refer to different reliability
targets.

Run supply model
(various
hydrologies)

Water Supply Methodology

Is system
reliable &
sustainable?

Zone 7 used Microsoft Excel,
along with Frontline
System’s Risk Solver, to
develop a new water balance

model. Unlike typical water Facility
balance models, key water Evaluation
supplies were modeled as p_—
uncertain variables — their Evaluation
value was determined o
eview
through Monte Carlo Delivered
h d Water
methods. Quality
~—

Climate Change

The SWP provides Zone 7 over 80% of its long-
term average water supplies; hence, climate
changes that reduce SWP allocations likely
dominate the potential impacts of climate change
on Zone 7’s overall water supplies. Consequently,
this analysis used DWR projections of SWP
allocations that incorporated climate change.?

Definition of Reliability and Sustainability

Zone 7 staff used two criteria to evaluate the
effectiveness of various water supply portfolios:
reliability and sustainability. Zone 7 defined
reliability based on the maximum shortage
possible, but for completeness, also provided two
additional pieces of information based on a risk
curve developed for each scenario: (1) a mid-
point shortage and (2) the percent of time no
shortages are expected.

® Allocations based on DWR’s 2009 Reliability Report for the SWP.

Modify
water
;”?ap;‘{lt"f;: The portfolios involved different
T water supplies that drove facility

needs. Therefore, Zone 7 staff

Water Facility Methodology

compared and recommended
facility  production  capacities
necessary to meet current

policies—both peak day and
outage scenarios.

Salt Balance Methodology

One of Zone 7’s goals is to

balance long-term salt loading

and removal within the Main

Basin. Different water supply

Develop sources have different water
quality characteristics, which

could change salt loading.
Consequently, Zone 7 staff conducted a

preliminary analysis using updated salt balance
models previously developed as part of the
original Salt Management Plan (SMP). However,
Zone 7 staff is recommending further evaluation
as part of the planned Groundwater Management
Plan update, which will include an SMP Update.

Delivered Water Quality Methodology

Zone 7 staff completed a qualitative review to
determine potential positive or negative water
quality impacts on Zone 7’s system using the goals
established in Zone 7's Water Quality
Management Plan.

Cost Estimating Methodology

Zone 7 staff divided portfolio costs for each
scenario evaluated into three categories: (1)
water supplies, (2) water facilities, and (3) water
quality. This allowed for a more refined
comparison of portfolio and scenario costs.
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EVALUATION OF THE CURRENT PLAN

The Current Plan assumes that the State of
California implements a Delta Fix that restores the
reliability of the SWP and that Zone 7 successfully
implements its existing Capital Improvement
Program (CIP). This portfolio also assumes Zone 7
can reduce unaccounted-for water, reduce
demineralization losses, confirm the minimum
yield of the Byron Bethany Irrigation District
(BBID) contract, implement an enhanced in-lieu
recharge program, and perfect its existing local
water right permit.

Delta Fix Assumptions

The following assumptions for a fix in the Delta
were used to evaluate the Current Plan:

e Long-term Average Yield: 75% of Table A

e  Water Quality: ~20% Avg. Reduction in TDS

e Online between 2020 & 2030: assumed 2025

e  Cost: $12 Billion (5140 Million to Zone 7)

Reliability: 85 to 99%

Based on the analysis completed, Zone 7 staff
found that the Current Plan provides a minimum
reliability of 85%. More specifically, there is a less
than 1% chance of a shortage larger than 15%,
there is only about a 2% chance of a 10%
shortage, and there will not likely be any
shortages 96% of the time. Storage levels were
found to be sustainable. Zone 7 staff identified
two options for increasing reliability above 85%:
(1) Chain of Lakes (COL) pipeline and (2) spot-
market water for drought.

Facilities, Salt Balance, and Water Quality

The current facility policies can be met once new
treated-water capacity (~20 MGD by 2023) was
constructed to meet maximum day demand.
However, the construction schedule of new
capacity influences the ability to meet facility
outages. At least one more phase of
demineralization is required to achieve salt
balance, but staff recommends further evaluation
as part of the GWMP/SMP Update. No potential
negative delivered water quality impacts were
identified as long as the Delta Fix reduces average
TDS concentrations by ~20%.

Reductions
|

Figure ES-4. Supply & Demand Mix: Current Plan
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Figure ES-5. Estimated Costs: Current Plan
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e  Minimum reliability is 85%

e COL Pipeline & Spot Market water required to
increase reliability above 85%

e Still requires additional surface water treatment
plant capacity: 20 MGD by 2023

o Still requires Well Master Plan wells & Chain of
Lakes recharge

impacts identified (requires verification)
& Cost Increase from 85 to 99%: < 10% (469 to Ssosy

e With additional demineralization, no water quality
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POTENTIAL BACKUP SUPPLY SOURCES

Starting in early 2010, Zone 7 staff began
developing a comprehensive list of potential
water supply options to help create backup
portfolios in case the Current Plan assumptions
change. The options ranged from the obvious to
the wunlikely, but the entire list was vetted
internally, with the Retailers, and with the Zone 7
Board of Directors. Based on input received, Zone
7 staff then screened the options to develop two
backup portfolios.

Supply Options Divided into Categories

For comparative purposes, the original 24 water
supply options identified were divided into six
different categories:

e Increased yield from existing supplies,

e New or additional water supplies,

e  Stormwater runoff and rainfall capture,

e  Recycled water,

e Desalination and demineralization, and

e  Operational improvements.
The supply options ranged from simple
operational improvements (e.g., reducing

unaccounted-for water) to complex multi-partner
arrangements (e.g., regional desalination).

Supply Options Screened Down to 12

Zone 7 staff then screened the 24 water supply
options based on potential water supply yield, the
associated technical and institutional barriers, and
any unique contributions any particular supply
added to Zone 7’s water system. The remaining
12 water supply options (see Table ES-1) were
then used to create two backup portfolios to
augment the Current Plan.

Two Backup Portfolios: In-Valley and Intertie

The first backup portfolio focused only on those
local supply options available to the Livermore-
Amador Valley and eliminated imported sources;
this group of supplies was called the “In-Valley”
Portfolio. The second backup portfolio focused on
the lowest unit cost options that also provided
the highest water quality benefit; this option was
called the “Intertie” Portfolio.

Table ES-1. Options Used to Develop Portfolios

Average | Amortized
Yield, acre- Cost,
feet S/acre-
Option annually foot®
Arroyo Valle — Perfection
of Existing Permit 3,800 »20
Reduce Mocho
Demineralization Losses 260 »30
Reduce Unaccounted-for 1,300 $100

Water Losses

Enhance Existing In-Lieu 500 to 830 $110

Recharge

Arroyo Las Positas Water 750 $200

Rights

Arroyo Mocho Water 900 $200

Rights

Confirm BBID Yield 3,000 $285

Intertie Supply: Long-term up to

Leases 10,900 >1,400
. up to

Recycled Water — Direct 3,700 $1,500

Groundwater Injection:

Recycled Water 2,800 »1,600

Intertie Supply: Regional up to

Desalination 9,300 »2,000

up to
Recycled Water - Storage 17,300 $2,400

@ Based on 2010 ENR SF CCI. Amortized costs assume a 6% interest
rate for 30 years.

In-Valley Portfolio: This portfolio focused
mainly on recycled water supplies and
acquisition of other local water rights.

Intertie Portfolio: This portfolio focused mainly
on the lowest unit cost and highest quality
water supplies.
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EVALUATION OF BACKUP PORTFOLIO: IN-VALLEY

The In-Valley Portfolio assumes Zone 7 is able to
work with the Retailers to develop new recycled
water supplies. This portfolio also assumes
acquisition of additional local water rights.

In-Valley Portfolio Assumptions

The following assumptions were used to evaluate

the In-Valley Portfolio:

e Assumes SWP Yield: 60% of Table A Amount

e  Potable demand reduction is available

e Recycled Supply Sources: Dublin San Ramon
Services District (DSRSD), Livermore, and
Pleasanton

Reliability: 75 to 99%

Based on the analysis completed, Zone 7 staff
found that the In-Valley Portfolio could provide
reliabilities ranging from 75 to 99% while also
maintaining sustainable storage levels. The
additional recycled water required, beyond
existing programs and assumed conservation,
ranges from 1,000 to 5,600 AF, and must be
online by 2025.

Key Issue: Salt Balance

Based on the preliminary salt balance analysis,
only a portion of the additional recycled water
can be applied over the Main Basin without
triggering more than one additional phase of
demineralization. Zone 7 staff recommends re-
evaluating as part of the GWMP/SMP Update.

Key Issue: Potable Demand Reduction Required

The analysis in this WSE identified the potable
demand reduction required. Zone 7 staff strongly
recommends that the Retailers and Zone 7 work
together to verify costs and potential recycled
water demands in a separate study.

Facilities and Water Quality

Zone 7 found that the current facility policies
could be met by providing enough treated-water
capacity (~7 to 15 MGD by 2024 to 2030) to meet
maximum day demand. No potential negative
delivered water quality impacts were identified as
long as the amount of recycled water applied over
the Main Basin is limited.

Figure ES-6. Supply & Demand Mix: In-Valley
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Still requires additional surface water treatment
plant capacity: 7 to 15 MGD between 2024 and
2030

Still requires Well Master Plan wells & Chain of
Lakes recharge

Backup Portfolio Results: In-Valley

o  Minimum reliability is 75%

With additional demineralization, no water quality
impacts were identified (requires verification)
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EVALUATION OF BACKUP PORTFOLIO: INTERTIE

The Intertie Portfolio assumes Zone 7 constructs a
new intertie with another water agency (e.g.,
EBMUD or SFPUC) and wheels new high quality
water supply into Zone 7’s water system. The
Intertie Portfolio also assumes Zone 7 acquires
additional local water rights.

Intertie Portfolio Assumptions

The following assumptions were used to evaluate
the Intertie Portfolio:

e Assumes SWP Yield: 60 percent

e  Water Quality Similar to EBMUD supply

e No added capacity for meeting peak demands

Reliability: 90 to 99%

If Zone 7 acquired at least 5,100 AF of normal/wet
year supply, then the Intertie Portfolio provided a
minimum reliability of 90%. Dry year supply needs
were up to 5,600 AF depending on the reliability
target evaluated. The new supplies would need to
be online between 2020 and 2030. The analysis
indicated that long-term storage levels were
unsustainable if new normal/wet year water
supplies were not continued beyond 2038.

Key Issue: Uncertainty of Supply Source

Preliminary discussions with EBMUD staff indicate
that normal/wet year water cannot be wheeled to
Zone 7 via EBMUD’s Freeport project because it is
only used during dry years. Additional discussions
with  EBMUD indicate that there are no
normal/wet year water supplies available in the
Mokelumne watershed, and due to source water
constraints, EBMUD may not currently have a
source of supply they can use to participate in a
groundwater-banking program with Zone 7. The
most likely source of normal/wet year water is
regional desalination (requires additional study).

Facilities, Salt Balance, and Water Quality

The analysis completed for the Intertie Portfolio
yielded similar results to the Current Plan: (1) ~20
MGD of additional treated-water capacity by
2023, (2) Zone 7 staff recommends verifying salt
balance results as part of the GWMP/SMP
Update, and (3) no potential negative delivered
water quality impacts were identified.

Figure ES-8. Supply & Demand Mix: Intertie
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Figure ES-9. Estimated Costs: Intertie
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Minimum reliability to achieve sustainability is 90%

Backup Portfolio Results: Intertie

Still requires additional surface water treatment
plant capacity: 20 MGD by 2023

Still requires Well Master Plan wells & Chain of
Lakes recharge

No water quality impacts anticipated

Cost Increase from 75 to 99%: ~ 14% (5360 to 54099
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RECOMMENDED NEAR-TERM ACTIONS

Based on the analysis completed as part of this
WSE, Zone 7 staff recommends a series of “no
regret” actions that will help minimize near-term
risks of water supply shortages, and several
additional studies necessary to confirm key
assumptions made for both the In-Valley and
Intertie Portfolios. Figure ES-11 provides a
preliminary schedule for key actions and studies.

“No Regret” Actions

All of the following activities are lowest-cost
alternatives and within local control (i.e., either
Zone 7 or the Retailers):

e Reducing Unaccounted-for Water,

e  Minimizing demineralization brine losses,

e Confirming available supply under existing
contract with BBID,

e Enhancing existing in-lieu recharge program,

e Continued support of the Conservation Act,

o Working with Retailers to develop a water
conservation tracking methodology, and

e Continuing to implement the Well Master
Plan and Chain of Lakes projects.

These no regret actions will help Zone 7 minimize
the risk of shortages larger than 1% for the next
10 to 13 years, until completion of a major new
water supply project, which can take over 10
years to complete.

Figure ES-10. Benefits of No Regret Actions
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Recommended Studies: Current Plan

The key to improving reliability under the Current
Plan is to work with the other SWP contractors
and other stakeholders to increase the reliability
of the SWP; consequently, Zone 7 staff
recommends continued participation in any
studies and other efforts potentially leading
toward increased reliability of the SWP and
sustainability of the Delta.

Recommended Studies: In-Valley Portfolio

Zone 7 and the Retailers may need to develop as
much as 7,600 AF of additional recycled water
supply—above the 5,900 AF already planned by
the Retailers—to meet various reliability targets
under the In-Valley Portfolio. This is a significant
amount of recycled water; Zone 7 staff therefore
recommends:

e Refining potential water quality assumptions
as part of the GWMP/SMP update,

e Identifying or linking feasible potable demand
reduction using recycled water irrigation, and

e Identifying feasible recycled water storage
options — both local and non-local.

Recommended Studies: Intertie Portfolio

The water supply yields and costs for each
potential supply source under the Intertie
Portfolio are still uncertain at this time;
consequently, Zone 7 staff recommends:

e Identifying feasible options for a new intertie
with another water agency,

e Continuing to participate in studies for the
Bay Area Regional Desalination Project, and

e Confirming available water supplies.

Recommend Reviewing Reliability Policy

This analysis indicated that costs and individual
portfolios are not strong drivers, but that other
factors (e.g., demand hardening and uncertainty)
could drive changes in the reliability policy. Zone
7 staff recommends working with the Retailers to
develop several proposals for changing the
existing reliability policy for the Zone 7’s Board of
Directors to consider.

July 2011
w:\wse\Planning\WSE\2010 Update\

Zone 7 Water Agency
2011 Water Supply Evaluation



Figure ES-11. Measures of Success: Preliminary Schedule of Next Steps

ID |Task Name 2011 2012 2013 2014
2la3fas/aifa2a3laslaila2]a3]aslai]a2]a3]as|a1]
1 [|Finalize Water Supply Evaluation
2
3  |Review Reliability Policy
4 Develop Proposals with Retailer Input
5
6 |No Regret Actions
7 Unaccounted-for Water Study
8 Brine Loss Study
9 Confirm BBID Yield
10 Formalize Enhanced In-Lieu Recharge Program
11 Water Conservation Tracking Methdology
12
13 |On-Going Studies for the Delta and SWP v
14
15 |Activities for the In-Valley Portfolio
16 Link Potable Reductions Required to Potential Recycled Water Demand
17 Investigate Feasible Recycled Water Storage Options
18 Understand Water Quality Implications Associated with Recycled Water
19 (in coordination with the Groundwater Management Plan Update)
20
21 |Activities for the Intertie Portfolio b g
22 Identify Feasible Intertie Options %“
25 Investigate Potential Normal/Wet Year Supply Sources
24 Investigate Potential Dry Year Supplies with EBMUD
25 Bay Area Regional Desalination Project Studies e
Completion of WSE + Task In-Valley
LEGEND
Summary P——— Current Plan Intertie
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1. PURPOSE AND OBIJECTIVES

Over the past few decades, Zone 7 Water Agency (Zone 7) has developed a robust water supply system
that allowed Zone 7 to store excess water in the wet years and draw on these reserves during dry years
to provide a reliable and sustainable water supply for the Livermore-Amador Valley (Valley). However,
approximately 80% of Zone 7’s water supply is Table A water purchased from the Department of Water
Resources (DWR) — the reliability of Table A water is subject to a very uncertain future due to legal and
environmental constraints in the Sacramento-San Joaquin Delta.

In response to this challenge, Zone 7 staff developed a probability-based water supply model that uses
Monte Carlo methods to help assess near-term and long-term risks of water supply shortages within its
water supply system. In November 2009, Zone 7 staff completed a preliminary evaluation of the existing
system. This analysis indicated that the reliability of Zone 7’s existing water supply system (both supplies
and drought storage combined) could decrease from 100 percent to approximately 97 percent in the
next five years, 91 percent in the next 10 years, and to 65 percent over the next 20 years.* The risk and
magnitude of potential shortages increased dramatically beyond 2015 as projected demands exceeded
long-term average supplies, and the likelihood of having sufficient stored water during drought periods
was significantly lower.”

In light of these results, Zone 7 completed this Water Supply Evaluation (WSE) to:

(1) Develop a diverse set of water supply options and corresponding portfolios to help identify
supplemental studies necessary to assist Zone 7 in refining associated yields and limits,

(2) Evaluate the ability for various water supply portfolios to meet future reliability targets, and

(3) Identify low-cost, zero-impact actions that will minimize near-term risks of water supply
shortages, while maximizing flexibility.

This WSE presents the work plan that outlines minor operational improvements and additional studies
necessary to minimize risk until more is known regarding a Delta fix and does not layout a roadmap of
major water supply acquisitions and facility improvements over the next 30 years. Therefore, this WSE is
not a master planning document that provides a “blueprint” for major water supply investments. Many
of the portfolios still have supply ranges and costs that require further analysis before an actual project
or program can be developed. Consequently, based on an initial evaluation completed by Zone 7
environmental staff,> Zone 7 filed an exemption to the California Environmental Quality Act (CEQA) for
this WSE.

* Zone 7 Water Agency, 2009. Interoffice Memo — Water Supply Update. November 18.
*> Appendix H provides the CEQA exemption filed.
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2. DESCRIPTION OF ZONE 7 WATER AGENCY AND ITS SERVICE
AREA

Zone 7 Water Agency (Zone 7) is a public agency that supplies water, manages the local groundwater
basin, and provides flood control services for the Livermore-Amador Valley. This section provides an
overview of the history and primary functions of Zone 7, along with a description of the area served.

2.1 ZONE 7 WATER AGENCY: HISTORY AND PRIMARY FUNCTION

The Alameda County Flood Control and Water Conservation District (District) was created in 1949 by the
California State Legislature to provide control of flood and storm waters and to conserve water for
beneficial uses in ten zones in Alameda County. The District is also vested with the power to store water
in surface or underground reservoirs within or outside of the District for the common benefit of the
District; conserve and reclaim water for present and future use within the District; appropriate and
acquire water and water rights; and import water into the District.

The District is further authorized by the District Act to prevent interference with or diminution of, or to
declare rights, in the natural flow of any stream or surface or subterranean supply of waters used or
useful for any purpose of the District. Additionally, the District has the authority to prevent
contamination that would render surface or subsurface water unfit for beneficial use in the District and
to levy replenishment assessments upon the production of groundwater from all water-producing
facilities, whether public or private, within the District.

In the mid-1950s, the Livermore-Amador Valley—designated as Zone 7 of the District—was primarily
rural in character, with a population of approximately 30,000 people. The area faced a number of
problems, including groundwater overdraft, poor drainage and flood hazards, and uncertainty over the
status of future water supplies. It was against this backdrop that the residents of the Livermore-Amador
Valley voted, in 1957, to create Zone 7 as a separate agency governed by a seven-member board of
directors (Zone 7 Board). Each director is elected at-large by residents within Zone 7’s service area to a
four-year term. The Zone 7 Board sets policy and provides direction to agency management and staff.

In 2003, the legislature passed Assembly Bill 1125 and gave the Zone 7 Board full authority and
autonomy to govern matters solely affecting Zone 7 independently of the District’s governing body, the
Alameda County Board of Supervisors, which governs the other nine zones of the District.

2.1.1 Key Management and Administrative Activities

Zone 7’s key functions include:
e providing treated and untreated water supply;
e monitoring and protecting surface water and groundwater quality;
e operating and maintaining a water treatment and transmission system; and
e managing regional flood and storm water for public safety and protection of property.

Under Zone 7’s Groundwater Management Program, Zone 7 also administers oversight of the local
groundwater basin, the Livermore Valley Groundwater Basin, and prevents groundwater overdraft. The
Main Basin is the portion of the Livermore Valley Groundwater Basin that contains high-yielding aquifers
and good quality groundwater. Within this capacity, Zone 7 monitors groundwater extractions and
imports water to both artificially recharge the Main Basin (thereby supplementing natural recharge) and
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to provide water to Retailers and other users (thereby reducing pumping demands on the Main Basin).
Zone 7’s groundwater management policies and programs are described in the Groundwater
Management Plan®. Every year Zone 7 completes an annual report for its Groundwater Management
Program. The most recent report was completed in May 2010 for the 2009 water year’.

2.1.2 Wholesale Water Supply

This Water Supply Evaluation (WSE) focuses on Zone 7’s key function as a water wholesaler for the
Livermore-Amador Valley, also known as the Tri-Valley Area®. Zone 7 supplies untreated water for
agriculture and golf courses, and treated drinking water to four retail water supply agencies (Retailers):

e (California Water Service Company (Cal Water),
e  Dublin San Ramon Services District (DSRSD),

e (City of Livermore (Livermore), and

e (City of Pleasanton (Pleasanton).

These Retailers deliver water for municipal and industrial (M&I) purposes within their individual service
areas. While the Retailers represent most of the demand on Zone 7’s system, Zone 7 does also sell
treated water directly to several commercial/institutional customers.’

2.2 SERVICE AREA

Zone 7’s water service area is located about 40 miles south-east of San Francisco, and encompasses an
area of approximately 425 square miles of the eastern portion of Alameda County, including the
Livermore-Amador Valley, Sunol Valley, and portions of the Diablo Range. Zone 7’s service area also
overlies the Alameda Creek Watershed. This watershed encompasses almost 700 square miles, and
extends from Altamont Pass to the east, San Francisco Bay to the west, Mount Diablo to the north, and
Mount Hamilton to the south. Figure 2-1 illustrates the location of Zone 7’s service area.

2.2.1 Major Streams and Arroyos in the Service Area

Major streams in Zone 7's service area include the Arroyo del Valle, Arroyo Mocho, Arroyo Las Positas,
Alamo Canal, South San Ramon Creek, and Tassajara Creek (see Figure 2-1). Both the Arroyo del Valle
and Arroyo Mocho originate in the woodland forests of the Burnt Hills region in Santa Clara County, in
the sub-watershed above Lake Del Valle. The Arroyo del Valle and Arroyo Mocho have the largest
drainage areas within the Zone 7 service area.

The Arroyo del Valle flows into Lake Del Valle above Lang Canyon, and then continues its journey below
the Del Valle Dam and flows westerly through a regional park on the southern border of Livermore and
reaches Pleasanton. The Arroyo del Valle then flows southwesterly through the historical downtown
area of Pleasanton and joins the Arroyo de la Laguna. It is used by Zone 7 for groundwater recharge.

The Arroyo Mocho remains a natural waterway as it flows southwest through the oak woodlands east of
Livermore, and then flows through the southern portion of Livermore; from there, it becomes an
improved channel and proceeds through the gravel mining area west of Livermore and meets the Arroyo

® Jones and Stokes, 2005. Groundwater Management Plan for the Livermore-Amador Valley Groundwater Basin.
7 Zone 7 Water Agency, 2010. Annual Report for the Groundwater Management Program: 2009 Water Year.
® The Tri-Valley Area includes the City of Dublin, City of Livermore, City of Pleasanton, and part of the City of San Ramon.

® These customers are described in more detail in Section 3.
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Las Positas in Pleasanton. This stream is also a major component of Zone 7’s groundwater recharge
program. At the request of Zone 7, the Department of Water Resources (DWR) releases water into both
Arroyo Mocho and Arroyo del Valle for groundwater recharge purposes that also provide secondary
aesthetic and environmental benefits.

The Arroyo Las Positas mainly flows westerly along I-580, and is fed by the Arroyo Seco, Altamont Creek,
Cayetano Creek, Collier Canyon Creek, and Cottonwood Creek. In northeast Pleasanton, the Arroyo Las
Positas joins the Arroyo Mocho, where the streambed becomes a wide, trapezoidal-shaped flood control
channel. The Arroyo Mocho then flows into the Arroyo de la Laguna, which is a tributary of Alameda
Creek.

Figure 2-1. Location of Service Area and Major Streams and Arroyos
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2.3  EXISTING WATER USE SECTORS

Zone 7’s service area is home to a diverse, vibrant, and rapidly growing community that supports a
population of approximately 220,000 people and a myriad of vital and dynamic commercial, agricultural,
and industrial enterprises. The eastern reaches of Zone 7’s service area include oil wells and acres of
energy generating windmills, while other areas include large employers such as AT&T, Oracle, Providian
Financial, SAP, and Lawrence Livermore National Laboratory. This area also supports a number of award-
winning wineries. Examples of industrial water users include: Applied Biosystems (biotech), Clorox
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Services Company (chemical company), Roche Molecular Systems (medical research and development),
and A-1 Enterprise (waste hauler).

As discussed previously, Zone 7 provides wholesale treated water to the Retailers, who use this water
for M&I purposes within their service areas; through this arrangement, Zone 7 indirectly serves
approximately 66,000 residential, commercial, industrial, institutional, and landscape water use
accounts. Two of the Retailers—DSRSD and Livermore—also provide recycled water for landscape
irrigation to supplement treated water supply. In addition to supplying treated water, Zone 7 also
supplies raw or untreated water to agricultural uses and golf courses in the service area; agricultural
uses primarily consist of vineyards in the southern portion of the Livermore Valley, but also produces
olives, pistachios, and prime beef.

As shown in Table 2-1, water accounts within Zone 7’s service area are primarily residential (90%)."

Table 2-1. 2009 Accounts by Water Use Sectors Directly and Indirectly Served by Zone 7

Water Use Sector Accounts % of Total
Single-Family Residential 57,198 86%
Multi-Family Residential 2,327 4%
Commercial/Institutional 3,807 6%

Industrial 175 0.3%
Landscape 1,844 3%
Agriculture 14 0.02%

Other 868 1%
Total 66,233 100%

) Based on data provided by the Retailers and data from Zone 7’s annual water supply reports.
These values do not include recycled water, but do include untreated surface water provided to
agriculture.

2.4 POPULATION GROWTH

As shown on Figure 2-2, the population within Zone 7’s service area increased 65% between 1990 and
2009, and is projected to grow by another 35% by 2040, from 216,000 in 2009 to 291,000; a majority of
the projected growth occurs within the next 10 years.

1% Water demands in the service area are discussed in detail in Section 3.
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Figure 2-2. Historical and Projected Population within Zone 7’s Service Area
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2.5 CLIMATE

The climate within Zone 7’s service area is best described as Mediterranean, characterized by hot, dry
summers and cool, moist winters. Figure 2-3 provides data for average temperatures, rainfall, and
evapotranspiration rates (ETo)" within Zone 7’s service area over the year. Average annual precipitation
is approximately 14.6 inches of water, while total evapotranspiration is approximately 49 inches of
water; average monthly temperatures vary from 45 to 69 degrees Fahrenheit throughout the year.

1 . .
! Evapotranspiration based on standard grass as reference.

July 2011 29 Zone 7 Water Agency
w:\wse\Planning\WSE\2011 Update 2011 Water Supply Evaluation




Figure 2-3. Climate Data for the Zone 7 Service Area
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Notes:
- ETo and Temperature based on CIMIS Station 191 from 5/2004 to November 2009, downloaded on 12/21/09:
w 90 www.cimis.water.ca.gov. ]
q - Rainfall based on NOAA Livermore Station (County ID: 15E) from 1931 to 2009, downloaded 12/21/09: www.ncdc.noaa.gov.
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3. HISTORICAL AND PROJECTED WATER DEMANDS

The purpose of this section is to describe the historical and projected water demands used for the
analysis completed in this Water Supply Evaluation (WSE), including assumptions regarding water
conservation and other forms of demand reduction, for Zone 7 Water Agency (Zone 7).

3.1 HISTORICAL WATER DEMANDS SERVED BY ZONE 7

Historically, treated water provided to water supply retailers (California Water Service Company [Cal
Water], Dublin San Ramon Services District [DSRSD], City of Livermore [Livermore], and City of
Pleasanton [Pleasanton]; collectively referred to as the “Retailers”) have represented nearly 90% of the
demand on Zone 7’s water supply system. Raw or untreated water served to agricultural customers
make up most of the remaining 8-10% of demand; treated water served directly to retail
commercial/institutional customers represents a minor fraction. Water losses through Zone 7’s treated
water transmission system also exert a small but significant demand (2-4%) on Zone 7’s water supplies;
these system losses are referred to as “unaccounted-for water”.

Table 3-1 presents historical water demands met by Zone 7 within its service area between 1990 and
2009. As shown, water use currently served by Zone 7 has approximately doubled since the early 1990s.
A majority of this increase is associated with water served to the Retailers. Table 3-1 also indicates that
unaccounted-for water increased by 1,000 to 2,000 acre-feet (AF) after 2003; potential reasons for this
increase are discussed in Section 3.3.4. Including water pumped directly by three of the four retailers
from the Main Basin as part of their groundwater pumping quotas (GPQs), the total demand in the
Livermore-Amador Valley has averaged approximately 44,000 and 53,000 acre-feet annually (AFA) over
the last 20 and last 5 years, respectively.™

Table 3-2 presents the historical Municipal and Industrial (M&I) per capita demand served by Zone 7 and
the Retailers (includes all groundwater pumping). M&I demand is derived by subtracting untreated
surface water demand from the total water demand listed in Table 3-1. As shown in Table 3-2, per capita
demands have stayed above the historical average of 213 gallons per capita per day (gpcd) over the last
ten years; however, more recently, there has been a downward trend and the five-year average of 215
gpcd is now very close to the historical average.™

Figure 3-1 compares historical M&I per capita demand to precipitation, which is used as an inverse
indicator of outdoor water demands. As shown, the demand pattern is generally responsive to the
pattern of precipitation: that is, with an increasing rainfall trend, there is a decreasing trend in water
demand.

2 Note that recycled water used for irrigation is not included in these demands; recycled water is discussed in Section 6.2.2.

B As discussed in Section 6.21, future reduction of daily per capita consumption has been mandated statewide by state legislation passed in
2009.
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Table 3-1. Historical Water Demand in the Zone 7 Service Area, acre-feet

Total Municipal and Industrial Water Use
Served by Zone 7

Untreated Total Retailer Total
Zone 7 Water for Demand || Pumping | Water
Year Retailers® | Retail®™ | UAFW“ | Total Agriculture(d) onZone7 || (GPQs) | Demand
1990 23,869 1,070 1,876 26,815 3,170 29,985 5,882 35,867
1991 14,831 500 754 16,085 1,845 17,930 9,730 27,660
1992 20,714 1,010 1 21,725 2,344 24,069 6,447 30,516
1993 23,926 1,200 59 25,185 1,782 26,967 4,146 31,113
1994 22,734 680 691 24,105 1,985 26,090 6,598 32,688
1995 28,519 1,190 316 30,025 3,481 33,506 1,819 35,325
1996 29,901 790 4 30,695 4,329 35,024 2,920 37,944
1997 28,802 780 63 29,645 6,287 35,932 7,602 43,534
1998 26,640 510 5 27,155 4,370 31,525 7,573 39,098
1999 32,292 240 3 32,535 5,607 38,142 6,934 45,076
2000 34,632 270 423 35,325 5,899 41,224 6,826 48,050
2001 36,601 320 24 36,945 4,845 41,790 7,237 49,027
2002 38,176 260 4 38,440 3,523 41,963 6,981 48,944
2003 38,169 370 1,321 39,860 3,359 43,219 6,911 50,130
2004 42,371 770 819 43,960 3,422 47,382 6,573 53,955
2005 38,912 282 1,676 40,870 3,309 44,179 6,583 50,762
2006 40,414 316 1,064 41,794 3,488 45,282 6,581 51,863
2007 43,132 312 1,940 45,384 3,642 49,026 6,434 55,461
2008 42,982 270 1,649 44,901 4,164 49,065 6,026 55,091
2009 38,083 233 1,900 40,216 4,920 45,136 6,569 51,705
'X\S/teor;';:' 32,285 | 569 730 | 33,583 3,789 37,372 | 6319 | 43,691
/i\?e::;; 39,347 | 340 | 1,082 | 40,770 4,057 44,827 | 6,672 | 51,499
5-Year
Average 40,700 300 1,600 42,600 3,900 46,500 6,400 53,000

@ Data collected from the Retailers and from the Zone 7 Annual Supply Reports (WR OM1 and WR OM3). Includes groundwater
pumping quota for DSRSD (but not for the other retailers).
Zone 7 directly serves six customers with potable water - data based on historical records.

' Unaccounted-for water (UAFW) is based on the difference between total production and actual deliveries. Production is
water purchased from the State Water Project plus Zone 7 groundwater pumping minus brine concentrate losses (beginning
in 2009 when the demineralization facility started operating).

) Zone 7 serves 74 customers through 7 accounts with untreated surface water.
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Table 3-2. Historical M&I Per Capita Water Demands in the Zone 7 Service Area

Total Water Total Municipal

Demand in and Industrial M&I Per

the Service (M&I) Demand in Capita

Area, gallons | the Service Area, Total Demand, | Precipitation,

Year per day'® gallons per day® | Population' gpcd inches'
1990 32,018,113 29,188,313 131,000 223 9
1991 24,692,006 23,045,009 132,000 175 9
1992 27,240,758 25,148,312 135,000 186 8
1993 27,774,133 26,183,375 138,000 190 21
1994 29,180,194 27,408,221 140,000 196 12
1995 31,533,975 28,426,551 142,000 200 21
1996 33,871,819 30,007,400 144,000 208 20
1997 38,862,055 33,249,766 148,000 225 15
1998 34,902,155 31,001,137 154,000 201 25
1999 40,238,273 35,233,007 159,000 222 13
2000 42,893,609 37,627,680 165,000 228 14
2001 43,765,482 39,440,439 174,000 227 11
2002 43,691,729 40,546,812 176,000 230 11
2003 44,750,192 41,751,675 181,000 231 17
2004 48,164,287 45,109,531 185,000 244 13
2005 45,314,135 42,360,252 190,000 223 19
2006 46,297,583 43,183,909 199,000 217 17
2007 49,508,893 46,257,746 204,000 227 10
2008 49,178,982 45,461,856 211,000 215 11
2009 46,156,104 41,764,111 216,000 193 11

Historical Average 166,200 213 15

10-Year Average 190,100 224 13
5-Year Average 204,000 215 14

@ Data collected from the Retailers and from the Zone 7 Annual Supply Reports (WR OM1 and WR
OM3). Includes all groundwater pumped for and by the Retailers.

®) Total water demand minus untreated water for agriculture served by Zone 7.
“ Data provided by the Retailers.

@ source: http://wwwecimis.water.ca.gov/.
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Figure 3-1. Comparison of Historical Municipal and Industrial (M&l) Per Capita Demand to
Precipitation
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3.2 BREAKDOWN OF WATER ACCOUNTS AND USE BY SECTOR IN 2009

As a wholesale water agency, Zone 7 does not track water use by individual water use sectors (e.g.,
Single Family Residential or Commercial). However, Zone 7 indirectly serves these sectors by supplying
water to the Retailers. Tables 3-3a and 3-3b present the breakdowns of water accounts and water use
by sector in the service area, including those customers served directly by Zone 7 and including the
water produced by the Retailers using their groundwater pumping quotas. Agricultural accounts, which
are served untreated surface water by Zone 7, are included, while recycled water accounts are not
included in these tables.

As shown in Table 3-3b, three of the top water use sectors by volume are: residential (54%),
commercial/institutional (16%), and landscape (13%).
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Table 3-3a. Breakdown of Water Accounts by Sector in the Service Area in 2009"!

9
Water Use Sector W(;?cler DSRSD | Livermore' | Pleasanton | Zone7 || Total 'I'/:)':)a:cl
Single-Family Residential | 16,466 | 13,303 7,988 19,441 - 57,198 | 86%
Multi- Family Residential 82 2,000 20 225 - 2,327 4%
Commercial/Institutional 1,301 432 1,084 984 6 3,807 6%
Industrial 1 168 - 6 - 175 0.3%
Landscape - 420 440 984 - 1,844 3%
Agriculture - - - 7 7 14 0.02%
Other 19 676 173 - - 868 1%
Total 17,869 | 16,999 9,705 21,647 13 66,233 | 100%

@ Based on data provided by Cal Water, DSRSD, Livermore, and Pleasanton, and Zone 7’s annual water supply reports. These
values do not include recycled water, but do include untreated surface water provided to agriculture.
®) The City of Livermore has developed new estimates that are included in their draft Urban Water Management Plan; these
estimates were not available in time to include as part of this evaluation.

Table 3-3b. Breakdown of Water Use by Sector in the Service Area in 2009, acre-feet”

Cal % of
Water Use Sector Water | DSRSD | Livermore'® | Pleasanton | Zone 7 | Total | Total
Single-Family Residential 7,597 4,722 3,224 9,484 25,027 | 49%
Multi-Family Residential® | 561 1,196 N/A 760 4,726 | 5%
Commercial/Institutional 2,483 1,423 2,576 1,504 233 6,010 16%
Industrial - 261 - 73 334 1%
Landscape 1,463 436 4,679 6,577 | 13%
Agriculture - - - 4,920 [ 4,920 | 10%
Other 14 6 - - 20 0%
Unaccounted-for Water 359 457 129 916 1,900 | 3,762 7%
Total 11,014 | 9,528 6,365 17,416 7,053 | 51,375 | 100%

@ Based on data provided by Cal Water, DSRSD, Livermore, and Pleasanton, and Zone 7’s annual water supply reports. These
values do not include recycled water, but do include untreated surface water provided to agriculture. These values include
the total potable water supply provided by the Retailers to their customers, and therefore include groundwater-pumping
quotas in 2009: DSRSD — 645 AF, Pleasanton — 3,505 AF, and Cal Water — 3,064 AF.

(b

) For Livermore, this value is included under commercial/institutional.

“ The City of Livermore has developed new estimates that are included in their draft Urban Water Management Plan; these
estimates were not available in time to include as part of this evaluation.
@ Note that because of the different accounting methods used by the various agencies, there is a minor discrepancy (<1%)
between the total shown here (51,375 AF) and the total shown in Table 3-1 (51,705 AF).
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3.3 PROJECTED WATER DEMANDS

Projected water requirements for Zone 7 were estimated by evaluating demands from the Retailers,
Zone 7’s retail customers, and untreated water customers. Demands were also adjusted to account for
potential future water conservation savings, unaccounted-for water and other system losses, and water
required to maintain a sustainable groundwater basin. Each of these factors is discussed in more detail
below.

3.3.1 Treated Water Retailer Demands

Zone 7 obtained projected water demands from each of the retailers through a series of stakeholder and
one-on-one meetings. Zone 7 staff met with and collected water demand and supply information from
the four retailers in June, August, and September 2009, and in January 2010, as part of the development
of the 2010 Urban Water Management Plan. Additional information was provided by the Retailers
throughout 2010. For example, as part of its operational planning, Zone 7 annually collects demand
projections (“Delivery Requests”) for the next five years; the 2010 Delivery Requests were one of the
sources of data used to estimate near-term (2010-2015) demands.

Retailer water demands consist of three components: treated water supplied by Zone 7, groundwater
pumped by the Retailers under their groundwater-pumping quotas (GPQ), and recycled water. Table 3-4
presents the amounts of water supply required from Zone 7 by the Retailers. These amounts do not
include groundwater pumped by three of the four retailers under their GPQ to meet the rest of their
demands: Cal Water (3,069 AF), Pleasanton (3,500 AF), and Livermore (31 AF); Zone 7 pumps DSRSD’s
GPQ of 645 AF and this amount is included in the table. DSRSD and Livermore currently produce
recycled water to supplement their water supplies; recycled water demands are not included in the
table.

The water demand projections presented in Table 3-4 do not account for additional water conservation
efforts that may be implemented by the Retailers to comply with the Water Conservation Act of 2009;
the associated potential future water conservation in the Zone 7 service area is discussed in Section
3.3.5.
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Table 3-4. Projected Treated Water Demands from Retailers, acre-feet®®

Demands from Zone 7 Total Retailer
Demands in
Cal the Service

Year Water DSRSD Livermore | Pleasanton TOTAL GPQs @ Area

2010 9,160 13,057 7,160 16,400 45,777 6,569 52,346
2011 9,160 13,222 7,160 16,600 46,142 6,569 52,711
2012 9,230 13,351 7,210 16,800 46,591 6,569 53,160
2013 9,290 13,556 7,220 17,020 47,086 6,569 53,655
2014 9,340 13,840 7,310 17,210 47,700 6,569 54,269
2015 9,400 14,076 7,390 17,460 48,326 6,569 54,895
2016 9,840 14,297 7,800 17,820 49,756 6,569 56,325
2017 10,050 14,774 7,900 18,040 50,763 6,569 57,332
2018 10,260 15,187 8,000 18,260 51,707 6,569 58,276
2019 10,490 15,603 8,100 18,480 52,673 6,569 59,242
2020 10,730 16,139 8,200 18,700 53,768 6,569 60,337
2021 10,990 16,552 8,200 18,900 54,642 6,569 61,211
2022 11,270 16,995 8,200 19,100 55,565 6,569 62,134
2023 11,560 17,416 8,200 19,300 56,476 6,569 63,045
2024 11,870 17,836 8,200 19,500 57,406 6,569 63,975
2025 12,210 18,157 8,200 19,700 58,267 6,569 64,836
2026 12,230 18,474 8,200 19,900 58,804 6,569 65,373
2027 12,250 18,714 8,200 20,100 59,264 6,569 65,833
2028 12,280 18,907 8,200 20,300 59,687 6,569 66,256
2029 12,300 19,071 8,200 20,500 60,071 6,569 66,640
2030 12,330 19,169 8,200 20,700 60,399 6,569 66,968
2031 12,350 19,224 8,200 20,700 60,474 6,569 67,043
2032 12,380 19,224 8,200 20,700 60,504 6,569 67,073
2033 12,400 19,224 8,200 20,700 60,524 6,569 67,093
2034 12,420 19,224 8,200 20,700 60,544 6,569 67,113
2035 12,450 19,224 8,200 20,700 60,574 6,569 67,143
2036 12,470 19,224 8,200 20,700 60,594 6,569 67,163
2037 12,500 19,224 8,200 20,700 60,624 6,569 67,193
2038 12,520 19,224 8,200 20,700 60,644 6,569 67,213
2039 12,550 19,224 8,200 20,700 60,674 6,569 67,243
2040 12,570 19,224 8,200 20,700 60,694 6,569 67,263

@) Groundwater pumping quotas for Cal Water (3,069 AF), Pleasanton (3,500 AF), and Livermore (31 AF). Zone 7 pumps
DSRSD’s GPQ of 645 AF and this amount is included under DSRSD’s Zone 7 demand.
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3.3.2 Zone 7 Retail Demands

Zone 7 provides treated water directly to a number of commercial/institutional customers within the
service area. These customers currently include the East Bay Regional Parks District (EBRPD),
Department of Water Resources (DWR)", Livermore Area Regional Parks District (LARPD), Lawrence
Livermore National Laboratory (LLNL), Veterans Association (VA) Hospital, and Wente Winery.

Figure 3-2 illustrates the historical water demand from Zone 7’s retail customers between 1999 and
2009. As shown on Figure 3-2, water demand for these direct retail customers has been relatively steady
for the past 10 years with the exception of 2004. The spike in water demand in 2004 is the result of
additional water supplied to LLNL resulting from an interruption in supplies normally provided to LLNL
by the San Francisco Public Utilities Commission.

For planning purposes in this analysis, Zone 7 staff assumed that the long-term (2015-2040) water
demands for Zone 7’s retail customers would be equal to the average demand observed over the past
10 years, which is approximately 300 AF after rounding to the nearest 100 AF. The additional water
demand spike resulting from LLNL is relatively infrequent, and can likely be accommodated using
existing facilities if necessary. In the near-term (2010-2014), direct retail water demands were based on
customers’ projections as presented in their 2010 Delivery Requests. Table 3-5 summarizes the
projected supply required from Zone 7 for its retail customers.

Figure 3-2. Historical Zone 7 Retail Customer Demand, acre-feet

| Notes: Includes the Dublin Housing Authority (DHA), East Bay Regional Parks District (EBRP), DWR , Livermore Area Regional Parks District _|
(LARPD), Lawrence Livermore National Laboratory (LLNL), Veterans Association (VA) Hospital, and Wente Winery. Average rounded to
nearest 100 AF.
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“ DWR has a storage/corporation yard located along the South Bay Aqueduct that requires treated water.
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Table 3-5. Projected Demands from Zone 7’s Retail Customers, acre-feet®®

Year Demand (AF)
2010 285
2011 285
2012 285
2013 235
2014 235
2015-2040 300

3.3.3 Zone 7’s Untreated Water Demands

Zone 7 currently supplies untreated surface water to seven turnout customers through eleven South Bay
Agueduct (SBA) turnouts. These seven turnout customers then branch into 74 different untreated water
customers.

Figure 3-3 presents historical untreated water demands between 1985 and 2009. As shown on Figure 3-
3, untreated water demands significantly increased between 1994 and 1997, and then experienced a
significant decrease between 1999 and 2009; 1998 was a wet year (i.e., demands were being partially
met by rainfall), while 2008 and 2009 is response to drought conditions. This large decrease is the result
of agricultural acreage being taken out of production and water conservation efforts—water
conservation has reduced agricultural unit water use from about 1.5 to 0.7 AF/acre (a 50% decrease).

Figure 3-3. Historical Zone 7 Untreated Water Demand
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Based on the 2010 Delivery Requests, untreated water demands are expected to remain constant at
approximately 4,500 AFA over the next five years. However, Zone 7 has existing contractual obligations
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up to 8,250 AFA (or 8,300 AFA after rounding to the nearest 100 AFA); it is unknown when untreated
water demands could increase to 8,300 AF. Consequently, for planning purposes, it was assumed that
untreated water demand would increase linearly from 4,500 AF in 2015 to 8,300 AF in 2030 and remain
at that level through 2040. Table 3-6 presents the projected supply required for Zone 7‘s untreated
water customers.

Table 3-6. Projected Demands from Zone 7’s Untreated Water Customers, acre-feet®

Year Demand
2010 4,500
2011 4,500
2012 4,500
2013 4,500
2014 4,500
2015 4,500
2016 4,738
2017 4,975
2018 5,213
2019 5,450
2020 5,688
2021 5,925
2022 6,163
2023 6,400
2024 6,638
2025 6,875
2026 7,113
2027 7,350
2028 7,588
2029 7,825
2030-2040 8,300

@ Assumes demand increases linearly from 4,500 AF in
2014 to 8,250 AF in 2030; demands rounded to the
nearest 100 AF for planning purposes.

3.3.4 Zone 7’'s Unaccounted-for Water

Unaccounted-for water is generally defined as the difference between total production (water delivered
from the SBA to water treatment plants and groundwater pumped from Zone 7 wells") and the total
deliveries made at each of Zone 7’s transmission system turnouts. Figure 3-4 illustrates historical
unaccounted-for water within Zone 7’s system from 1995 to 2009 as a percentage of total production.
As shown on Figure 3-4, between 1995 and 2002, unaccounted-for water was typically very low at less

' Since 2009, this amount is net of groundwater demineralization losses through brine concentrate disposal.
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than 1.2%; however, starting in 2003, it increased significantly, and has averaged approximately 4%
between 2003 and 2009.

Figure 3-4. Historical Zone 7 Unaccounted-for Water (Acre-Feet and % of Total Production)
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Possible causes for the increase include:

e water losses associated with Zone 7’s water treatment plants,
e water losses associated with system flushing,

e meter accuracy and reading errors, and/or
e transmission system leakage.

As described in Section 6.3.2, Zone 7 plans to investigate the cause/s of the upward trend in
unaccounted-for water in the next few years and hopes to reduce its percentage down to 2% or less of
total water production. Assuming that this improvement occurs starting in 2012, Table 3-7 presents the
projected supply lost due to unaccounted-for water.

Note that losses through the disposal of brine concentrate from the demineralization facility are
accounted for separately and incorporated into “storage losses” as discussed in Section 3.3.7.
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Table 3-7. Supply Required for Zone 7’s Unaccounted-for Water, acre-feet®®

Year Unaccounted-for Water
2010 1,900
2011 1,900
2012 1,000
2013 1,000
2014 1,000
2015 1,000
2016 1,000
2017 1,000
2018 1,100
2019 1,100
2020 1,100
2021 1,100
2022 1,100
2023-2040 1,200

(a) Unaccounted-for water is based on total projected demands
and an average unaccounted-for water percentage loss of 2%
of total water production starting in 2012.

3.3.5 Projected Demand Reductions Under the Water Conservation Act of 2009

In November 2009, the California legislature passed the Water Conservation Act of 2009 (Conservation
Act), also known as Senate Bill SBX7-7. The Conservation Act created a framework for future planning
and actions by water supply retailers and agricultural water suppliers to reduce California’s water use.
More specifically, the Conservation Act requires water supply retailers to reduce their per capita water
consumption 20 percent from their baseline by 2020.

Although Zone 7 is not directly subject to the requirements of the Conservation Act because it is a
wholesale water agency, Zone 7 fully supports the existing and planned efforts of the Retailers to
comply with this new law. To estimate the potential additional water conservation savings (equivalently,
demand reductions) that can result from implementation of the Conservation Act, Zone 7 calculated a
service area-wide average baseline daily per capita water consumption in accordance with DWR
guidelines™. The resulting value was 227 gallons per capita per day (gpcd) based on the total potable
water demand in the service area over the ten-year period from 1999 to 2008". The total potable water
demand included retailer demands from Zone 7, groundwater pumping quotas, direct retail demand,
and unaccounted-for water. The period 1999 to 2008 was chosen as it resulted in the highest baseline
value and most conservative estimate for water supply planning purposes.

' DWR, 2010. Methodologies for Calculating Baseline and Compliance Urban Per Capita Water Use.

7 For water providers using less than 10% recycled water in 2008, any ten-year sequence between 1995 and 2010 can be used for the baseline
calculation.
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The regional target for daily per capita consumption was subsequently calculated assuming a 20%
reduction from the baseline, resulting in a target of 181 gpcd by 2020. Zone 7 adjusted the total
projected demands from the Retailers (including GPQs), direct retail customers, and untreated water
customers to reflect a reduction of unaccounted-for water (UAFW) from 4% to 2% as discussed in
Section 3.3.4. Applying the 181 gpcd target to the population projections (Section 2.4) and the adjusted
total projected demands results in an estimated target demand reduction of 6,000 AF in the Livermore-
Amador Valley by 2020. The interim demand reduction target for 2015 was assumed to be half of this
amount at 3,000 AF in accordance with DWR guidelines. Demand reductions were assumed to increase
linearly to the 2015 and 2020 targets.

Note that these water conservation estimates were developed by Zone 7 for planning purposes only;
retailers will be calculating their individual targets for compliance with the Conservation Act as
presented in their individual 2010 Urban Water Management Plans.

The water conservation or demand reduction calculations are summarized in Table 3-8 below.
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Table 3-8. Projected Water Conservation or Demand Reduction Under the Water Conservation Act of
2009, acre-feet®®

Year Estimated Required Demand
Reduction
2010 0
2011 600
2012 1,200
2013 1,800
2014 2,400
2015 3,000
2016 3,600
2017 4,200
2018 4,800
2019 5,400
2020 6,000
2021 6,000
2022 6,000
2023 6,000
2024 6,000
2025 6,000
2026 6,000
2027 6,000
2028 6,000
2029 6,000
2030 6,000
2031 6,000
2032 6,000
2033 6,000
2034 6,000
2035 6,000
2036 6,000
2037 6,000
2038 6,000
2039 6,000
2040 6,000

@ Projected service area-wide water conservation savings estimated
by Zone 7 based on data provided by Cal Water, DSRSD, Livermore,
and Pleasanton.

3.3.6 Projected Supply Required for Zone 7’s Artificial Recharge Activities

As discussed in more detail in Section 4.2, Zone 7 considers the Livermore Valley Groundwater Basin as a
storage facility and not a long-term water supply because Zone 7 only pumps groundwater it has
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artificially recharged using its surface water supplies. The portion of the Livermore Valley Groundwater
Basin that contains high-yielding aquifers and good quality groundwater is used for storage and supply;
this portion of the basin is referred to as the Main Basin.

Planning-level analysis completed by Zone 7 staff indicates that Zone 7 could recharge, based on a long-
term average, as much as 9,200 AFA via artificial recharge activities in the Arroyo Mocho and Arroyo del
Valle.” Although Zone 7 will eventually have additional recharge capacity available via the Chain of
Lakes (see Section 4.2), existing artificial recharge capacity is limited to the local arroyos.

The amount of water Zone 7 will be using to recharge the Main Basin will vary from year to year
depending upon the availability of excess water, storage available in the Main Basin, recharge capacity,
available facilities, and other operational factors such as planned extraction of groundwater supply. For
planning purposes, the modeling of Zone 7’s water supply system, which is described in more detail in
Section 5, performs a yearly analysis of artificial recharge activities based on the water supply mix and
reliability being analyzed.

3.3.7 Projected Supply Required for Storage and Demineralization Losses

Zone 7’s groundwater storage facilities, both local (Main Basin) and non-local (Semitopic Water Storage
District [Semitropic] and Cawelo Water District [Cawelo]), are described in detail in Section 4.2. There
are different storage losses associated with these facilities: 10% loss for the Main Basin and Semitropic,
and 50% loss for Cawelo. The amounts of water placed into storage will vary yearly depending on
availability of excess water, storage available in the Main Basin, recharge capacity, available facilities,
and other operational factors such as planned extraction of groundwater supply; consequently, storage
losses, which are calculated as a percentage of the amount of water placed into storage, will vary yearly.
Over time, however, these storage losses will generally decrease as the amounts of water placed into
storage decrease (e.g., because the storage facilities are full or there is no excess water available to
bank).

Water is also lost through the disposal of brine concentrate from the Mocho Groundwater
Demineralization Facility (for more details, see Sections 4.3.4 and 6.3.3) and any future demineralization
facilities (see Section 6.5.1). The demineralization losses will vary according to the operation of these
facilities.

For planning purposes, the modeling of Zone 7’s water supply system performs a yearly analysis of
artificial recharge or groundwater banking activities based on the water supply portfolio and reliability
policy being analyzed.

3.3.8 Summary of Projected Water Demands

As described in the previous sections, incoming water supplies are used to meet demands from the
Retailers, Zone 7’s direct retail customers, and untreated water customers. Water supplies are also lost
through UAFW, and losses through storage and demineralization activities. The projected demands
provided by the Retailers'® during the data collection for the WSE in 2009 and 2010 (Section 3.3.1) are
expected to be lowered as a result of the Water Conservation Act of 2009 (see Section 3.3.5).
Furthermore, Zone 7 plans to lower UAFW losses from 4% to 2% of treated water production.

'8 Zone 7 staff used its newly developed water supply model to estimate the average and median recharge capacities along the Arroyo Mocho
and Arroyo del Valle. This analysis indicated that the median and average were nearly identical at approximately 9,200 AF. Actual recharge may
be significantly more or less than this estimate.

» Projections of retailer demands were provided by the Retailers during 2009 and 2010 during the development of the Water Supply
Evaluation.
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Figure 3-5 shows the projected water demands from the Retailers, retail customers, and untreated
water customers with and without the adjustments described above. The Water Supply Evaluation used
the lowered projected demands that account for the reductions associated with the Conservation Act
and UAFW. At buildout in 2040, the Zone 7 water demand is estimated to be 64,500 AF.

Figure 3-5. Summary of Projected Water Demands from the Retailers, Retail Customers, and
Untreated Water Customers
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Additionally, the water demand projections presented in Figure 3-5 are planning-level estimates that will
likely change in the future. As described in Sections 6 and 8, however, Zone 7 evaluated a myriad of
water supply options that have a range of potential water supply yields; Zone 7 staff believes the scope
of these options is sufficiently broad and flexible enough to absorb future changes in these estimates.
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4. DESCRIPTION OF THE EXISTING WATER SYSTEM

The purpose of this section is to describe the existing water supply system of Zone 7 Water Agency
(Zone 7). This system includes three major components: 1) water supplies, 2) water storage facilities,
and 3) facilities used to convey, extract, and treat raw water, and facilities used to transmit treated
water.

4.1 WATER SUPPLIES

The average yields presented for each water supply below are based on historical data and are therefore
representative of historical hydrologic conditions. As part of this Water Supply Evaluation (WSE), Zone 7
developed a new model to incorporate variations in historical hydrologic sequence. Based on this model,
Zone 7 analyzed probable water system operations—including water supply availability by source—on a
year-by-year basis, resulting in a more rigorous estimate of supply availability. The methodology and
criteria used in the WSE are described in detail in Section 5.

4.1.1 Imported Surface Water - State Water Project

Imported surface water is by far Zone 7’s largest water source, providing approximately 90% of the
treated water supplied to its customers on an annual basis, either directly or after storage. Zone 7
imports surface water from the State Water Project (SWP) and from the Byron Bethany lIrrigation
District, but the SWP by itself represents approximately 80% of Zone 7’s supply.

The SWP is the nation’s largest publicly-built water storage and conveyance system and currently serves
water to over 25 million people throughout California. It was built and is operated and managed by the
California Department of Water Resources (DWR). In addition to
delivering water, the SWP also generates power, controls floods,
provides recreational facilities, and enhances habitat for fish and
wildlife.

SWP water primarily originates within the Feather River watershed,
is captured in and released from Lake Oroville, and flows through
the Sacramento-San Joaquin Delta (Delta) before it is conveyed by
the South Bay Aqueduct (SBA) to Zone 7 or by the California
Aqueduct to other south-of-Delta SWP contractors. Zone 7 entered
into a 75-year agreement with DWR to receive water from the SWP
in November 1961. Including Zone 7, there are 29 SWP contractors
spread across California, serving areas as far north as Plumas County

Supply from the SWP is delivered via the

and as far south as San Diego County. SBA. Approximately 90% of Zone 7’s
existing supply is conveyed through the
Within Zone 7, SWP water is used directly to meet treated water SBA.

demands from municipal and industrial customers—both wholesale

and retail—and untreated water demands from agricultural customers. Water from the SWP can also be
stored in Lake Del Valle for later use as described in Section 4.2.1. In addition to aboveground storage,
SWP water is used to artificially recharge the local groundwater basin as discussed below in Section
4.2.2, or fill non-local groundwater banks as discussed in Sections 4.2.4 and 4.2.5. Aquifer storage of
surface water supplies is a major component of Zone 7’s water supply reliability efforts.
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4.1.1.1 Table A Allocation and Carryover

The primary allocation agreement between DWR and its SWP contractors is recorded in Articles 12(a)
and 18(a) of the agreements and is based on each contractor’s annual water delivery request. Each
contractor is limited to an annual contractual amount as specified in Article 6(c) and Table A (hence,
water that falls under this contractual limit is commonly referred to as “Table A” water). As previously
noted, Zone 7 first entered into an agreement with DWR in 1961. As the SWP was expanded and as Zone
7 demands increased over the years, Zone 7’s Table A amount was increased, reaching the amount of
46,000 acre-feet annually (AFA) in 1997.

Since 1997, Zone 7 has increased its supply from the SWP through a series of five permanent transfers.
In December 1999, Zone 7 secured Table A SWP allocations from Lost Hills Water District of 15,000 AFA
and Berrenda Mesa Water District of 7,000 AFA. In December 2000, 10,000 AFA of SWP allocation from
Belridge Water Storage District was acquired. An additional 2,219 AFA was obtained from the same
source in October 2003. Finally, 400 AFA of water was acquired from the Tulare Lake Basin Water
Storage District in 2003. Together, these transfers have raised Zone 7’s current Table A allocation to
80,619 AFA through 2036 with an option to renew for another
75 years.

In practice, the actual amount of SWP water available to Zone 7
under the Table A allocation process varies from year to year due
to hydrologic conditions, water demands of other contractors,
SWP  facility capacity, and environmental/regulatory
requirements. In January 2010, DWR issued the State Water
Project Delivery Reliability Report for 2009%°, which estimates a
long-term average yield of 60% of Table A amounts, equivalent
to 48,400 AFA for Zone 7. This is equivalent to a median yield in
a normal water year of 51,400 AFA (approximately 64%) to Zone
7. Figure 4-1 shows the projected allocations from the SWP.

Zone 7 has the ability to carryover Table A water The projected long-term average yield of the SWP has decreased

from one year to a“;et::r':l‘;': storage in San Luis by 15% since 2007, when it was at 75%. This decrease reflects

the impacts of Delta pumping restrictions resulting from

concerns over threatened/endangered species in the Delta and the predicted impacts of climate change.
This 15% reduction translates to a total loss of 12,100 AF of water supply.

* DWR, 2010. State Water Project Delivery Reliability Report for 2009. (Available at
http://baydeltaoffice.water.ca.gov/swpreliability/index.cfm).
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Figure 4-1. Projected Allocations from the State Water Project
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As a SWP contractor, Zone 7 has the option to carry over unused Table A water from one year to the
next when there is available storage in San Luis Reservoir (SLR). The SLR is located approximately 70
miles southeast of Livermore. This “carryover” water is also called Article 12e and 56¢ water. Article 12e
water must be taken by March 31 of the following year, while Article 56c water may be carried over as
long as SLR storage is available. When SLR is full, and Article 21 water is available (see next section), a
portion of carryover stored by each contractor is “spilled” or converted back to general SWP supplies,
effectively reducing each contractor’s carryover balance. The total amount of spill is equal to the
amount of Article 21 water and is split amongst the contractors in proportion to their maximum Table A
contract amounts.

The amount that Zone 7 can carry over from one year to the next depends on DWR'’s allocation for that
year. For example, if the allocation is equal to or less than 50 percent of Zone 7’s Table A amount, then
carryover is limited to 25% of Zone 7’s total Table A amount, or approximately 20,200 AFA (0.25 x
80,619 AFA). However, if allocations are equal to or greater than 75% of Zone 7’s Table A amount, then
carryover is limited to 50% of Zone 7’s total Table A amount, or approximately 40,300 AFA (0.50 x
80,619 AFA). For drought protection, Zone 7 typically aims to have a total of 10,000 to 15,000 AF of
carryover water available at all times to supplement the current year’s allocation in case a dry year
occurs.
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4.1.1.2 Article 21 Water (Interruptible or Surplus Water)

Under Article 21 of Zone 7’s contract with DWR, Zone 7 also has access to excess water supply from the
SWP that is available only if: 1) it does not interfere with SWP operations or Table A allocations, 2)
excess water is available in the Delta, and 3) it will not be stored in the SWP system. The amount of
Article 21 water available is calculated as the pumping capacity available at Banks Pumping Plant minus
the contractor demands. If there is no demand for Article 21 water, this excess water flows out to the
ocean. Per the State Water Project Reliability Report for 2009%, the projected yield from Article 21 is
very low and represents neither a significant nor a reliable water supply for Zone 7.

4.1.1.3 Article 56d Water (Turnback Pool Water)

Article 56d is a contract provision that allows SWP contractors with unused Table A water to sell their
water to contractors who have water needs that exceed their allocation for the year. Historically<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>