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Executive Summary

Introduction

According to projections by the Association of Bay Area Governments
(ABAG), Contra Costa County will grow from 800,000 residents to more
than 1.1 million residents by 2010. ABAG also projects that most of the
population growth will occur in the eastern communities of Antioch,
Qakley, and Brentwood. Brentwood is one of the fastest growing com-
munities in California. When population projections for Pittsburg are
included, eastern Contra Costa County (East County) is expected to
account for more than half of the total projected growth in Contra Costa
County by the year 2010. This report focuses on the water resources

and water treatment and supply infrastructure needed to respond to the
increased water demands associated with the urbanization of East County
and identifies potential water management strategies that can be used to
meet future water needs.

This study is being con-
ducted by the East County
Water Management Associa-
tion (ECWMA), a consor-
tium of 11 water agencies in
the study area (see

Figure ES-1). The study
activities are managed by
the Joint Managers’
Committee (JMC), a group
of the General Managers or
their designees from
ECWMA. Policy-level
guidance was provided by
the Governing Board Repre-
sentatives (GBR); the Board
consists of an elected official
(and alternate) from each member group.

+ Ciyof Pitshug

The East County Water Supply Management Study was divided into
two phases. Phase I, completed in 1994, provided a preliminary
analysis of future demand, water supplies, existing infrastructure, and
general issues related to cooperative water resources management.
Phase 1I focused on developing, evaluating, and recommending alter-
natives for providing cost-effective and reliable water supplies to the
study area through the year 2040.

SACHM 15543/017R.DOC ES-1
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Water Demands and Supply

East County is subject to significant growth pressures. As shown in
Figure ES-2, the urban water need in this area is projected to more than
double from 37,200 acre-feet in 1990 to about

99,700 acre-feet in the year 2040.

100,000“’4—

w
=
[=3 [=3
s &
o &

i l

On the other hand, agricultural demands are projected to
decrease from about 73,500 acre-feet in 1990 to about
48,600 acre-feet in 2040 (Figure ES-3). The industrial
demand in the Phase II study area remaing constant at
20,000 acre-feet during the 1996-2040 study period. The
total municipal, industrial, and agricultural demand in the
Phase 1I study area in the year 2040 is about 168,300 acre-
feet.

Average Annual Demand (ac-fiiyr)

1590 2000 2019 2020 2030 2040

Figure ES-2 Yeat

East County Urban Demands A wide variety of potential sup-

plies is available to meet the water

80,000

demands of the East County study g 70,000
area. Potential sources of water 3 60,000 ]
supplies include: E 50,000
=}
§ 40,000
s In-county surface water E a0000]
¢ In-county groundwater g, 20,000 -
<<

e Conjunctive-use development

o Reclaimed water

¢ Outside-county water
transfers

o Water conservation

Figure ES-3
East County Agricultural Demands

In-county surface water supplies provide the most significant source of
water supply to meet the study area needs. Yield estimates of in-county
surface water supplies range from a maximum of 343,100 acre-feetin a
normal hydrologic year to 271,200 acre-feet under drought conditions, as
shown above.

The service areas of in-county surface

oy of In-County Surface Water Supplies

Normal-Yea
- Supply

‘Drought-Year

i (ac-yr)
'CCWD's CVP.Coritract . 195,000
Agricultural Water Rights. 7. 110,000
River Divisions ‘=i

TTOUAL T 348000 L 271,200

water supplies, listed above, span
beyond the borders of East County.
Since these supplies cannot be geo-
graphically segregated, the total water
supplies were evaluated to meet water
needs for an area larger than East
County. In addition to East County,
this area includes CCWD's Treated

Water Service Area (TWSA) and industrial customers of CCWD. This
combined area, called the expanded study area in this report, is shown

SACI115543/047R.DOC
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471,000

in Chapter 1 (Figure 1-1); it corresponds to the Service Area E of the
Future Water Supply Study, as discussed in Chapter 2.

The East County area has access to a significant amount of surface water
supplies through Central Valley Project (CVFP) contracts and agricul-
tural, riparian, and appropriativé water rights. In-county surface water
supplies could meet the future water
Projected Population demands for the expanded study area

400,000

E78,000 641,000 684,000 708,000 . '
‘ ‘ in a normal hydrologic year, as

shown in Figure ES-4.

350,000
300,000 4
250,000 -
200,000 J

150,000

Water Volume {acre-feet)

190,000 +

50,000 +

0

NORMAL-YEAR SUPPLY

There are legal and institutional con-
straints, such as limits on place of use,
purpose of use, and point of diver-
sion, associated with these sources of
supply. These constraints reduce
flexibility in the use of the available
surface water supplies, which leads to
deficits, especially under drought
conditions.

PROJECTED DEMAND

The concept of “maximized surface
water supply pooling” has been

1990

Figure ES-4

Water Demand and Local Surface Water Supply

irnto one common

“supply pool to meet.

2000

2010 2020 2030 w40 developed to overcome these limita-

Year tions. The annual water demands for
the expanded study area are projected
to grow from 223,200 acre-feet in 1990
to 250,000 acre-feet in the year 2000 to
290,600 acre-feet in the year 2040. The demand shown is the demand for
the Phase I study area and CCWD's TWSA including CCWD's
industrial customers, as discussed above.

Without maximized pooling, significant additional water supplies are
needed in both normal and drought years. ECWMA members are
resolving water rights and institutional issues associated with pooling
of local surface water supplies.

Current groundwater use in the study area amounts to 14,500 acre-feet
per year (ac-ft/yr). Some areas (such as Brentwood, Discovery Bay,
Bethel Island, and Hotchkiss Tract) depend entirely on groundwater.
Others areas (such as Pittsburg, Antioch, and DWD) use groundwater to
supplement their surface water supply. Existing groundwater qualify
problems in East County may limit future groundwater development.
Total dissolved solids limitations have been noted in the Pittsburg,
Antioch, and some DWD service areas. Nitrate limitations have been
recorded in the Brentwood area. Discovery Bay’s groundwater supply
is showing levels of manganese concentrations exceeding secondary
standards.

A preliminary evaluation of groundwater resources indicates that an in-
county conjunctive-use program could be developed to mitigate

SACI115543/017rR.DOC ES-4




drought shortages. Conjunctive use implies the joint operation of
surface water and groundwater supplies to maximize the total water
supply through wet and dry hydrologic cycles; in conjunctive-use
operations, excess surface water supplies from wet periods are stored in
the groundwater aquifer for later use in dry years.

Other supplemental supplies identified in the study-—increased water
conservation, reclaimed water development, and outside-county water
transfers—provide differing levels of water supply with commensurate
implementation issues.

Water Supply Alternatives

The development of water supply alternatives began with an assess-
ment of broad water supply scenarios for the study area. Water supply
scenarios were developed to provide a framework within which more
detailed alternatives, dealing specifically with recommended methods
of providing water supply, could be developed. Based on this analysis,
three water supply scenarios were developed for the East County area:

e Scenario 1—Maximized local pooling of surface water supplies

e Scenario 2—Continued groundwater pumping with maximized
local pooling of surface water supplies

e Scenario 3—Continued groundwater pumping with existing levels
of local pooling

_— The concept of “maximized local pooling” of

Base Supplyj for Wate

¥ Supply Scen | surface water supplies was developed to
address the potential benefits associated with
fully using the water supply in East County.
Maximized pooling of surface water supplies

uses locally available surface water supplies to
the greatest extent possible to meet the East
County’s combined water needs.

Implementing the maximized pooling concept would require new
agreements for the long-term transfer of surplus water supplies from the
two agricultural districts (ECCID and BBID) to the agencies serving East
County urban areas.

Somie variation in normal-year supply under future conditions was
identified during analysis of potential supplies. CCWD's CVP supply,
with a current contractual supply of 195,000 ac-ft/yr, may be reduced in
the future. The supply could be reduced for many reasons, ranging
from the effects of implementation of the Central Valley Project
Improvement Act to the outcomes of the State Water Resources Control
Board water rights hearings and the CALFED process, a joint state /
federal evaluation of the Bay-Delta system. To account for the potential
reduction of CVP supplies, the study developed two optional normal-
year water supply levels:

SACH14554301TR.DOC ES-§




e  Option A-—CCWD CVP water supply contract maintained at a
current level of 195,000 ac-ft/yr from 1990 to 2040

¢  Option B--CCWD CVP water supply contract reduced to 166,000 ac-
ft/yr (15 percent reduction) at contract renewal in 2010.

A wide range of water supply surplus and deficit occurred through

the comparison of total available supplies to demands for both normal-
and drought-year conditions using the three water supply scenarios
described above. The water
supply surplus and deficit for

conditions in 2040 is summa-
rized in Table ES-1.

Table ES-1 indicates the signifi-
cant difference between the
water supply surplus or deficit
depending on the assumption
used for the reduction in the
CCWD supply. This ilustrates
the importance of CCWD’s CVP
supply assumptions for future
conditions.

Within this framework of three water supply scenarios, 30
alternatives were developed to meet the water supply needs
of the study area. The water supply alternatives addressed
the numerous methods available for securing adequate
supplies to meet the deficits projected in Table ES-1.

A water supply alternatives cost model was developed to
prepare cost estimates for the water supply alternatives. The cost
model integrated the projected demands for water with the
methods of providing normal-year and drought-year water
supplies. These alternatives were screened for a relative ranking.
The process used to screen these alternatives was as follows:

1. Screening criteria were developed in a workshop setting
with the GBR.

2. The screening criteria were applied to the water supply
scenarios.

3. The best apparent water supply scenario was selected
for more detailed screening.

4, The screening criteria were applied to the water supply
alternatives associated with the selected scenario.

Scenario 2 ranked the highest among the three scenarios.
This scenario provides a 15 percent buffer for municipal and
industrial demands against potential regulatory cuts and

SACH 15543017 DOC ES-6




Scenario 2 was selected

requires additional supply only during drought conditions. Spot water
transfers and short-term demand management are the best methods for
providing drought supply for this scenario. This is the recommended
alternative.

The water supply alternatives analysis illustrated the potential advan-
tages of the maximized pooling concept. The analysis of water rights
issues and laws conducted as part of this study indicates that the maxi-
mized pooling of surface water supplies under the recommended alter-
native is implementable; however, observation of the current water
rights environment indicates that this issue will be carefully observed
by others and may be contested.

Treatment Facility Improvements

The growth in East County’s future water demand will come primarily
from increased urban water use. Urban water use in East County is pro-
jected to more than double by 2040. As a consequence, East County’s exist-
ing water treatment facilities will not be able to meet treated water needs.

To address these needs, the Phase II study evaluated five water treat-
ment options for East County. However, recommending the best
treatment option was not the purpose of this analysis. Instead, detailed
technical and financial information is provided in this report for
ECWMA members’ use in
selecting a preferred option.

Infrastructure requirements
for delivering treated water
to Antioch, Bethel Island,
Brentwood, Discovery Bay,
Cowell Ranch, Diablo Water
District, and Hotchkiss and
Veale Tracts were evaluated.
The total freated water
demand, existing plant
capacity, and additional
required treatment capacity

for this service area are shown |, New larger East County WTP serves East
in Figure ES-5. Additional S  Antioch. Brentwood, and Discovery Bay; &
treated water needs can be met | N0 exparisio ‘at Antioch WTP or Randall--

by expanding existing plants
or by building new water

rcaument plants. The five | OPton 5:New Eest County WTP series Brentuood |

‘ \ = only; new BBID plant serves Discovery. -
water treatment and delivery v expanded Antioch-serves Ciiyfo
options were developed to : Antioch: i ion of Randall-Bol
provide this additional o T —
treatment capacity.

SAC/115543/017TR.DOC ES-7




Recommendations and Implementation Strategies

Recommendations for water supply development,
future investigations/ activities, and administrative/
institutional activities for the study area were
developed and are listed below.

e The recommended method of water supply
development involves maximum utilization of
local surface water supplies in the project area
and continued use of groundwater supplies at
the current level.

e A comprehensive groundwater study of the East
County area should be commissioned by the
ECWMA. The study should focus on the
groundwater quantity and quality and
interactions between surface water and
groundwater supplies. Priority should first be
given to the Brentwood/ Discovery Bay/Byron
area, followed by the DWD/Delta Island areas.

Maximum-Day Demand Treatment Capacity

e Development of an in-county conjunctive-use
Figure ES-5 program should be evaluated to mitigate dry-
Treated Water Demand and Capacity for year shortages. Conjunctive-use can be

Antioch, Brenfwood, DWD, and Discovery Bay accomplished by developing (1) an aquifer

storage and recovery (ASR) system; (2) surface recharge basins, and
(3) in-lieu recharge programs.

o Development of an ASR system should be investigated in the
Randall-Bold Water Treatment Plant area, should a requirement for
stopping diversions from the Delta for 30 days be imposed on
CCWD's Rock Slough and Old River diversions.

e The ECWMA should commission updates of the Water Supply
Study every 5 years, allocating 1 year in the planning schedule for
each update. ECWMA staff can update the study, with or without
consultant assistance.

e Significant cooperation among ECWMA members has developed
throughout this study; therefore ECWMA should maintain its
viability while the agencies implement the Phase II study recom-
mendations.

e An ECWMA library should be established at a location mutually
acceptable to all ECWMA members.

SACH15543/017R.DOC ES-8




e« ECWMA members should implement a dual water distribution
system program for all water service areas within East County. The
program should be structured to accomplish objectives similar to

Contra Costa County’s ordinance for the unincorporated areas
91-19).

e Interties between WTP service areas increase reliability and flexibil-
ity during emergencies. The Cities of Pittsburg and Antioch, the
CCWD, and the DWD should discuss potential intertie benefits
associated with CCWD'’s Seismic Reliability Improvements Project.

e ECWMA should actively participate in appropriate forums to ensure
that the area of origin and Delta Protection Act preferences provided
for in state law are applied to allocations made under CCWD's CVP
contract.

o The San Joaquin River water rights points of diversion should be
relocated to the Contra Costa Canal intake. These relocated points
of diversion should be considered additional points of diversion that
will supplement the current points of diversion; they would not
replace the current points of diversion.

Strategies for implementing these recommendations have also been
developed. Figure ES-6 presents the long-term plan for implementing
the recommendations and strategies from the Phase II study.
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Chapter 1—Introduction

SAC/115543/DIVIDER.DOC



Chapter 1—Introduction

1.1 Purpose of the Project

The purpose of the East County Water Supply Management Study is to
evaluate water supply management options for meeting future water
needs in eastern Contra Costa County (East County). The study area,
shown in Figure 1-1, consists of the cities of Antioch, Brentwood, and
Pittsburg; the unincorporated communities of Bethel Island, Byron,
Discovery Bay, Oakley, and Bay Point; Diablo Water District; East
Contra Costa Irrigation District; Byron Bethany Irrigation District;

and the rural portion
of East County.

100,000
Bast County is sub- 90,0007}
ject to Significant 80,0001

growth pressures; the
municipal water
need in this area is
projected to more
than double from
37,200 acre-feet in

70,600
60,000

Average Annual Demand (ac-ftiyr;

1990 to about _
99,670 acre-feet in - T5ss0 | 2000 | 2010 | 2020 | 2030 ' 2040
year 2040 (shown to : Vear
the right). Figure 1-2
East County Urban Demands
g 80,000 ) o In contrast, agricultural water
® 70,000 <18 & _ need is projected to decrease from
2 o000 - s about 73,500 acre-feet in 1990 to about
é 50,000 - 48,600 acre-feet in 2040 (shown left),
s while the industrial water demand
E 10,600 - . F B s : remains constant at 20,000 acre-feet.
S 30,800 . . q ; As a result, East County needs to
;-3 20,000 ~ BB R . develop water and infrastructure sup-
o
E;

10,000 1 B8 ply plans to meet future water needs as
well as to treat and deliver water to
meet municipal and industrial (Mé&I)
demands.

Figure 1-3
East County Agricultural Demands
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The East County Water Supply Management Study comprises two
phases. Phase I, completed in 1994, provided a preliminary analysis of
future demand, water supplies, existing infrastructure, and general
issues related to cooperative water resources management (Conira
Costa Water District, 1994). Phase II, the subject of this Summary
Report, was conducted to develop, evaluate, and recommend alterna-
tives for providing cost-effective and reliable water supplies to East
County through the year 2040 and to develop implementation strategies
and cost estimates for the water infrastructures required to deliver
treated water.

The focus of the Phase II study was on the development of water supply
alternatives and water treatment options, not on the development of
water supply and water demand data. Water demand and supply data
available from past and concurrent studies were synthesized and
refined based on recent planning information provided by the Joint
Managers’ Committee (JMC).

1.2 Project Background

According to projections by the Association of Bay Area Governments
(ABAG), Contra Costa County will grow from 800,000 residents to more
than 1.1 million residents by 2010. ABAG also projects that most of the
population growth will occur in the eastern communities of Antioch,
Brentwood, and Qakley. Brentwood is one of the fastest growing commu-
nities in California, When population projections for Pittsburg are
included, East County is expected to account for more than half of the total
projected growth in Contra Costa County by the year 2010.

Against this backdrop, the East County Water Management Association
(ECWMA) has undertaken this study to develop a regional water sup-
ply management plan for East County. The ECWMA consists of 11
member agencies:

¢ City of Antioch

e City of Brentwood

o Byron Bethany Irrigation District (BBID)

e Contra Costa County Sanitation District No. 19 (CCCSD—
Discovery Bay)

e Contra Costa County Water Agency

e Contra Costa Water District (CCWD)

o Delta Diablo Sanitation District (DDSD)

e Diablo Water District (DWD—Oakley and surrounding area}
e East Contra Costa Iirigation District (ECCID)

¢ Tronhouse Sanitary District (ISD —Oakley and Bethel Island)
¢ City of Pittsburg

SACM15643/017R.D0C 1-3




1.3 Project Scope

Phase 1T encompassed the development and analysis of water supply
alternatives to meet regional and individual water agency water needs
through the year 2040. The ECWMA developed a comprehensive issue
matrix (provided in Appendix A) of short-term (year 2000), mid-term
(year 2010), and long-term (year 2040) water supply issues; the major
issues are summarized below:

o TFeasibility of regional cooperation, such as pooling of surface water
supplies.

e Reliability of water supply for ECWMA members during normal
and dry years.

e  Availability of water rights for ECWMA members.

o Ability to implement a strategy to best use the ECCID and BEID
water rights.

o TFeasibility of using the Randall-Bold Water Treatment Plant
(WTP) to meet treated water needs in East County, as opposed to
constructing a new treatment facility in the Brentwood vicinity.

e Ability to expand the Randall-Bold WTP beyond 80 million gallons
per day (mgd); itis currently designed for expansion up to 80 mgd.

e Cost-effectiveness of obtaining supply from a regional WTP, such
as Randall-Bold, or from new or expanded local WTPs.

¢ Availability and usability of reclaimed water and ability to imple-
ment a reclamation system.

e Maximum use of groundwater without causing overdraft or degra-
dation of water quality.

s Legal, institutional, and infrastructural arrangements to ensure
adequate supply for East County.

To address these issues, the Phase IT scope was subdivided into six
elements.

Element 1: Study Management and Communication

This element provides for the coordination and review of all technical
and policy issues. The project team met with the JMC every month dur-
ing the project and conducted six workshops with the Governing Board
Representatives (GBR) to discuss progress, study assumptions and data,
project approach, and alternatives development and screening.

Element 2: Water Demands and Supply

This element involved synthesis and refinement of water demand and
supply data. The Phase II scope did not include the development of
water demands from land-use and population projections. Instead,
water demand estimates developed as part of Phase I and the CCWD's
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Future Water Supply Study (FWSS) were reviewed and refined for
Phase Il use. Similarly, data on water supply sources developed in
Phase T and the FWSS were used to estimate available East County sup-
plies. The water supply sources were evaluated for availability, relia-
bility, and use in a specific demand area. Available information on East
County groundwater resources was synthesized and evaluated for
long-term reliability and usability. Potential reclaimed water options
for East County were developed by synthesizing previously developed
reclamation planning projects for East County reclamation plants.

Element 3: Water Treatment and Delivery Options

Options were evaluated for delivering treated water to different
demand sites. The required improvements to, and construction of, raw
water facilities, treated water facilities, and delivery system facilities
were identified, and feasibility-level cost estimates were developed for
delivering water to the distribution systems.

Element 4: Short-Term Water Management Strategies

Short-term water management strategies were developed for meeting
ECWMA's near-term needs and for identifying long-term planning
alternatives.

Element 5: Mid- and Long-Term Water Service Alternatives

Mid- and long-term regional water management strategies were devel-
oped for meeting East County’s future water needs. Alternatives were
evaluated, and a recommended water service alternative with many
possible options for implementation was developed.

Element 6: Implementation Plan

An implementation plan was developed to integrate the most effective
short-term strategies and the highest ranked long-term water service
alternatives. Project activities for implementing the recommendations
were identified, and an implementation schedule was developed.

1.4 Other Related Studies

The Phase II study incorporates information from several related studies
that have been conducted or are being conducted on East County water
resources issues, including water master plans of the ECWMA members
and other recent studies on water supply, demand, and treatment.
Studies and reports used in the current Phase IF study are summatized
in Appendix B.

Two ongoing CCWD studies are particularly important to the Phase I
work: the FWSS and the Seismic Reliability Improvement Project
(SRIP). The FWSS has developed a comprehensive analysis of future
water needs in north-central and eastern Contra Costa County and has

SACI115543/017RDOC 1-5




evaluated alternatives to meet these needs through the year 2040, The
SRIP is evaluating the feasibility of a treated/raw water pipeline to
connect the Bollman and Randall-Bold Water Treatment Plants; this
intertie would provide additional overall reliability for CCWD's water
supply system.

1.5 Project Publications

This Summary Report summarizes the major findings and results of the
Phase I study. In addition, the following two documents were pre-
pared:

e Technical Report: A compendium of technical memorandum con-
taining technical details of the work conducted under the Phase II
study. Copies of this report are available at each ECWMA member
agency.

e Public Document: A four-page color brochure outlining Phase Il's
major conclusions and recommendations.
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Chapter 2—Water Demands
and Supplies

While developing water supply alternatives to meet estimated future
East County water demand was a primary task of the Phase II study,
analysis of future water demand from land-use and population projec-
tions was not within the study scope. As a result, the water demand
projections used in this study were derived initially from the FWSS, a
concurrent study conducted by CCWD. The FWSS has developed a
comprehensive analysis of future urban water demands in north-central
and eastern Contra Costa County. The initial estimates from the FWS5
were corroborated with demand estimates from existing water supply
master plans, and necessary refinements were made following consul-
tation with ECWMA members. A similar approach was used in esti-
mating available water supply for East County. The development of
water demand and water supply data for the Phase II study is summa-
rized below. A more detailed discussion can be found in Technical
Memorandum No. 2.

2.1 Development of Water Demands

Background

The land-use and water-use analysis from CCWD’s FWSS formed the
initial basis for estimating Fast County’s water demands. The FWSS
developed future municipal water needs for individual water service
areas in Contra Costa County using current data and trends and the
following demand forecast variables: service area size; rate, pattern, and
density of growth; land development potential; future land-use types
and water consumption by land use; population characteristics; and
water use habits.

The FWSS demand projections included consideration of savings from
existing state, federal, and local water conservation ordinances. Assum-
ing gradual market penetration of water conservation and conformance
with newer plumbing codes over time, conservation savings were esti-
mated to be 2, 4, 6, 8, and 10 percent for the years 2000, 2010, 2020, 2030,
and 2040, respectively.

Water supply master plans of ECWMA members provided another
source of water demand data. Demand estimates from this source were
compared with FWSS estimates. The differences were identified, inves-
tigated, and resolved through consultation with ECWMA members’
staff. The process used to develop water demand data for the Phase II
study is summarized in Figure 2-1.
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Industrial demand projections were developed by the FWSS based on
historical consumption records (canal sales, river diversions) and inter-
views with industry representatives. Agricultural demands for the agri-
cultural area were not included in the FWSS.

Two primary agricultural areas in East County are ECCID and BBID.
Current and future East County agricultural demands were estimated
from current and planned land-use data and from planned land-use
conversions resulting from development in the agricultural area.

Summary of Demands by Service Area

The estimated water demand associated with each water service area,
shown in Figure 1-1, is presented in Table 2-1. Total East County water
demand is projected to increase from about 142,900 acre-feet in the year
2000 to about 168,300 acre-feet in the year 2040. Table 2-1 also includes
demand for other FWSS areas. These areas were included to provide an
equivalent basis for comparison with FWSS water demand estimates,
which are provided for six large geographical areas. The combined
equivalent area represented in Table 2-1 corresponds to FWSS Service
Area F; it includes East County, CCWD's Treated Water Service Area
(TWSA), and CCWD’s industrial customers. This combined area is
called the expanded study area in this report.

The total municipal and industrial demand for the expanded study area is

projected to increase from 179,500 acre-feet in the year 2000 to 242,000 acre-
feet in the year 2040. The agricultural demand for the combined equivalent
area is projected to decrease from about 70,500 acre-feet in the year 2000 to

48,600 acre-feet in the year 2040. This change in the water demand pattern

between 2000 and 2040 is shown in Figure 2-2.

300,000
Total Demand

250,000 LuEii PR  Agricultural Demand [EESEEY

206,000

M & | Demand :

Water Demand (ac-ftfyr)
brl
5
2

Figure 2-2
Total Water Demand for Expanded Study Area
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TABLE 2-1
Water Demand Summary {ac-ftfyear)

ServiceArea 2000 2010 . 2020 2030 2040

East County

: Tota! D mand (M&I and Ag

“Total M&L démand (no Ag) :
includes 30° percent of L_J_nmcorporated Raw Water Serwce Area (HWSA)
Mincludes 35 percent of Uhin

.Includes 35. pe:cent of.

:~;°Not spemfucally all : y &
"Adjustment for dlﬁerences in. historic canal sales o |ndustr|es betwee
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Comparison Between Phase |l and FWSS Demand Estimates

Table 2-2 compares East County water demand estimates with FWS5
Service Area E water demand estimates. As shown, Phase IT demand
estimates without agriculture differ from FWSS demand estimates
(which exclude agriculture) by only 3 to 6 percent. These differences are
insignificant given the level of accuracy of the demand estimates, land-
use projections, and population projections.

Though the total water demand estimates for Service Area E are
remarkably close in both the FWSS and Phase II studies, the individual
area water demands sometimes vary significantly. This variation can be
explained largely by differences in the methods used to aggregate com-
ponent area demands for a given service area. To assess facility
improvements needed to meet future water demands, the general cate-
gories of water demand noted in the FWSS were allocated to specific
service areas of the Phase I study area. In many instances, this alloca-
tion resulted in additional demands beyond the demands shown in
existing master plans. These differences are discussed in Technical
Memorandum No. 2. In addition, in some cases, more recently refined
estimates were available from ECWMA members. These discrepancies
in individual area demands between the Phase II study and the FWSS
are discussed in detail in Technical Memorandum No. 2; a summary
discussion is provided in Table 2-3.
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2.2 Development of Water Supplies

The following water supplies were explored relative to meeting East
County water needs:

¢ In-county surface water

¢ In-county groundwater

¢ Conjunctive use development
» Reclaimed water

¢ Outside-county water transfers
e Water conservation

These potential supplies are discussed in the following sections.

To comprehensively compare water supplies to water demands, the
potential supplies from both the north-central and eastern portions of
Contra Costa County were analyzed. The resulting supply coincides
with the demands shown for the service areas in Table 2-1.

In-County Surface Water

Surface water supplies in East County consist of water rights (riparian
and appropriative) and water service contracts in the Sacramento-San
Joaquin Delta. These supplies do not yield a constant amount of water
every year because of hydrologic and water quality conditions in the
Delta. The primary in-county surface water sources evaluated in this
study were:

o CCWD's Central Valley Project (CVP) contract
e ECCID's and BBID's pre-1914 appropriative water rights

s San Joaquin River diversions from City of Antioch, Gaylord
Industries, Tosco Corporation, US5 Posco, and Dupont, and
CCWD's diversion from Mallard Slough

The amount of water entitlements associated with each of these sources
is presented in Table 2-4, along with an estimate of reliable supply dur-
ing normal and dry hydrologic conditions. A brief discussion of these
supply sources is provided below. For additional details, refer to Tech-
nical Memorandum No. 2.

Contra Costa Water District CVP Contract

CCWD's primary water supply is the U.5. Bureau of Reclamation’s
(USBR) CVP entitlement (Water Rights Permits 12726 and 12725). The
current contract, effective through 2010, provides that the USBR will
supply up to 195,000 acre-feet/year (ac-ft/yr) to CCWD at Rock Slough
or at Old River Intake, subject to the following shortage provision:
during regulatory restrictions, which may occuy due to hydrologic conditions
or environmental requirements, CCWD will receive the greater of 75 percent
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TABLE 2-4
Surface Water Supply Sources in East Contra Costa County

i Assumed Maxrmum - 'Assumed Mmtmum

Water Entitlement

yof Antroch does not have aquantrty I:mltatr i
91):, For the purpose of this study, _the entrtiement |s assume '
: gto increase thl

ormai year suppltes for the Sa Joaguin’ Ftrver spurces are. 0‘ tained by mu
; the ratlo (200!365) to represent number of days of.satrsfactery water uatrty
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of the contract entitlement or 85 percent of historical use; during water short-
ages, such as during drought years, CCWD will receive no less than the lesser
of 75 percent of the contract entitlement or 85 percent of historical use, but not
less than 75 percent of historical use. Historical use is defined as the aver-
age quantity of CVI” water put to beneficial use within the service area
during the last 3 years of water deliveries not affected by water short-
ages, plus the average amount of river diversions by Gaylord Industries,
the City of Antioch, and CCWD at Mallard Slough.

CCWD's CVP contract with the USBR also contains provisions for the
operation of Los Vaqueros Reservoir and for diversions from locations
on Old River to supply water to the reservoir and to the CCWD service
area directly. These provisions generally allow CCWD to manage its
water supplies to meet water quality objectives within its service area.
The Los Vaqueros Project (LVP) does not add any water supplies for the
service area.

ECCID Water Rights .

ECCID holds a pre-1914 water right from the Delta at Indian Slough for
jrrigation and other purposes. The California Department of Water
Resources (DWR) has acknowledged this water right with a contractual
agreement to furnish ECCID with up to 50,000 ac-ft/yr from the Delta.
The average diversion during the 1975-1992 period was 34,700 ac-ft/yr,
with a maximum of 49,200 acre-feet in 1976.

ECCID and CCWD entered into an agreement in 1990 to transfer

21,000 ac-ft/yr to CCWD for municipal and industrial uses within the
ECCID service area. In 1995, CCWD and the City of Brentwood entered
into an agreement that allows for the transfer of 7,000 acre-feet of this
supply to Brentwood. ECCID's water right is not subject to regulatory
deficiencies and, therefore, neither is the portion of the water that may
be transferred to CCWD.

BBID Water Rights

BBID holds a pre-1914 water right for Delta diversions for an unquan-
tified (i.e., no agreement with a state or federal water agency) amount
from the California Aqueduct intake channel for irrigation and domestic
use. In the absence of an agreement, DWR interprets pre-1914 water
rights based on the historical diversion pattern, which averaged about
40,000 ac-ft/yr during the 1959-1994 period and was at a maximum of
55,000 acre-feet in 1976. Discussions with BBID indicate that a total
supply of approximately 60,000 ac-ft/yr may be available. This amount
is used as the BBID entitlement in this study.

San Joaquin River Diversions

Entitlements for different river diverters are presented in Table 2-4.
Diversions from the San Joaquin River near the Delta can be limited by
river salinity, which is indicated by chloride concentrations in the water.
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The water entitlements can be fully exercised only in very wet years,
when chloride concentrations are satisfactory. Therefore, the river
diverters seek other sources for replacement supply for blending with
the river water or direct use. Other diverters, such as Tosco Oil and US55
Posco, rely more on the Contra Costa Canal water at times of poor
salinity conditions in the San Joaquin River. Some diverters, such as
Gaylord Industries and the City of Antioch, have obtained a contractual
guarantee from DWR to provide satisfactory water quality (ie., below
corresponding chloride threshold values) for a minimum number of
days (200 days for Gaylord, 208 days for the City of Antioch) innon-
drought years.

Due to the lack of an established reliability index associated with San
Joaquin River diversion in the Delta, this study assumed that satisfac-
tory salinity conditions will be met for at least 200 days in non-drought
years for the San Joaquin River diverters. As a result, the reliable supply
estimates for the river diversions, as shown in Table 2-3, are computed
by multiplying the entitlement amount by (200/365).

There are three exceptions to this rule: Gaylord Industries, USS Posco,
and CCWD at Mallard Slough. In the first two cases, reliable supplies
from the San Joaquin River are further limited to future water demands
because of the potential problems associated with the transfer of excess
supply from industrial customers to other users. The Phase Il study
recognizes that Gaylord Industries has recently discontinued operation;
however, for the purposes of planning, it was assumed that an industry
with comparable water needs would use this water right. The reliable
supply estimate for CCWD's Mallard Slough was 6,500 ac-ft/yr. This
cstimate was based on average historic diversions between 1974 and
1993.

Other Water Rights

Other water right holdings in East County (shown in Table 2-5} are
either appropriative water rights or water rights statements. These
were not considered for the East County supply because they are small
private water rights or their place of use is outside of the Fast County
demand area.

These other water rights, which are described in Table 2-5, may be used
creatively to augment East County’s water supplies, provided that the
legal and institutional issues regarding water transfers (e.g., real water
versus paper water, and many others) can be resolved. For example,
Reclamation District 830 (RD830) water rights for Jersey Island consist
of 40.22 cubic feet per second (cfs) of appropriative water rights from
March 1 to November 1, which is a total of 8 months. At full utilization,
this entitles RD830 to divert an annual total of 19,500 acre-feet during
the diversion period. A portion of this entitlement can be made avail-
able for transfer by using reclaimed water from ISD in lieu of water
diverted under this water right. At ultimate buildout, the projected flow
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at ISD is 8 mgd (8,960 ac-ft/ yr), which would make about 6,000 acre-feet
available for transfer between March 1 and November 1, assuming an
average daily flow condition; the actual amount would depend on the
wastewater flow pattern at ISD. In addition, if Brentwood conveys 6 to
8 mgd of its wastewater flow to [SD, as is currently being considered,
the total available water for transfer could be as great as 11,000 acre-feet.

CCWD has a permit to store or divert up to 9,640 ac-ft/yr from Kellogg
Creck, on which the Los Vaqueros Reservoir is located. Los Vaqueros
Reservoir, currently under construction, is a 100,000-acre-foot storage
facility that will store primarily CCWD's CVP water diverted from Old
River. The purpose of the LVP is not water supply development but
water quality improvement for CCWD's customers and the provision of
emergency water storage. The Kellogg Creek diversion permit
approved for CCWD is subject to prior water rights and the terms and
conditions in Los Vaqueros Project Decision 1629 (State Water Resources
Control Board [SWRCB], 1994}.

Summarty of Surface Water Resources

Total in-county surface water supplies available to meet the water
demand are shown in Figure 2-3. From a resource viewpoint, the com-
bined in-county surface water supplies alone can meet the ultimate
demand in normal hydrologic conditions as shown in Figure 2-3. How-
ever, in drought years, the demand exceeds available surface water
supplies and additional supplies will be required to meet water short-
ages. From a practical viewpoint, institutional and water rights issues
will determine the actual availability in a given year. Chapter 4 sum-
marizes the development of water supply alternatives with considera-
tion to these constraints.
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In-County Groundwater

Groundwater is a reliable water supply as long as its usage is limited to
the safe yield of the groundwater basin. Quantifiable estimates of the
safe yields of the groundwater basins in East County are limited. Avail-
able information on safe yields and current pumping levels were used
in this study to evaluate the potential groundwater supply available
within the county. A summary of the in-county groundwater supply
and quality is presented below; additional information on the hydro-
geologic characteristics of the various groundwater basins, including
groundwater quality, is provided in Technical Memorandum No. 3.

Current Bast County groundwater production is summarized in

Table 2-6. Total groundwater production in the area is about

14,500 ac-ft/yr. At present, some areas, such as Brentwood, Discovery
Bay, Bethel Island, and Hotchkiss Tract, are
entirely dependent on groundwater. Other
areas, such as Pittsburg, Antioch, and DWD,
use groundwater to supplement their surface

water supply.

Existing groundwater quality problems in East

County may limit future groundwater
development. Groundwater quality in the
Pittsburg/ Antioch area is marginal to poor,
with high total dissolved solids (TDS),
manganese, and iron concentrations; in addi-
tion, problems with saline intrusion have been
noted in this area. Groundwater quality in
DWD is also classified as marginal to poor,
with relatively high nitrate concentrations in
the southeastern part of the district. In addi-
tion, selected wells in the DWD area have demonstrated high concentra-
tions of TDS and chiorides.

Water quality in the Brentwood area was historically good; however, at
present, 40 percent of the wells in Brentwood have nitrate concentra-
tions higher than the maximum contaminant limit of 45 milligrams per
liter (mg/L). TDS concentrations have periodically exceeded the secon-
dary standard of 500 mg/L. The quality of water from deeper wells is
generally satisfactory for domestic use; the quality of water in the shal-
lower wells is suitable for agricultural use.

Groundwater quality from Discovery Bay wells meets the primary
(health-based) drinking water standards. However, some secondary
(aesthetic) standards are not met. For example, TDS concentrations in
wells range from 530 to 600 mg/L, compared to the secondary standard
of 500 mg/L for TDS; manganese concentrations range from 0.08 to
0.14 mg/L, compared to the secondary standard of 0.05 mg/L for
manganese. Iron was noted as exceeding the secondary standard of
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0.3 mg/L in one well (Luhdorff and Scalmanini, 1993). While observed
levels of TDS concentrations above the secondary standard are not
unusual, iron and manganese concentrations pose a more significant
potential problem due to possible regulation for the treatment of iron
and manganese in the near future. Discovery Bay is currently operating
some of its wells under a waiver of State Health and Safety Code secon-
dary standards.

In summary, quantifiable estimates of long-term yields from
groundwater aquifers are limited. Therefore, current groundwater
pumping was used in this study as an estimate of available in-county
groundwater supplies. A detailed groundwater monitoring program
should be developed, including an evaluation of overall groundwater
yields and available supplies for East County.

Conjunctive-Use Development

Conjunctive use implies the joint operation of surface water and
groundwater supplies to maximize the available water supply. Ina
conjunctive-use operation, excess surface water supplies from wet
periods are stored in the groundwater basin for later use in dry years.
Surface water supplies can be recharged through various mechanisms,
including recharge basins, injection wells, or in lieu methods.

The most implementable in-county conjunctive-use program would
involve converting current agricultural users of surface water to the use
of groundwater during dry years. ECCID is a likely candidate, since it
currently has an appreciable level of groundwater use. In this case,
groundwater wells would be installed to pump additional water sup-
plies from the local aquifer for delivery to the existing distribution canal
system. The surface water supplies normally used by ECCID would
then be transferred to urban users for subsequent treatment and use.
During periods of above-average runoff, agricultural pumping (about
3,000 ac-ft/yr) would be replaced by surface water use. Although this
example was developed for agricultural users in ECCID, a similar
example could be developed for BBID. Increased development of the
existing groundwater in BBID would be necessary for the effective
implementation of a conjunciive-tise program in BBID; in some
instances, this potential will be constrained due to the groundwater
supply limitations in certain portions of BBID.

Because of the low levels of groundwater use in Bast County and the
general lack of estimates of safe groundwater yield, in-county conjunc-
five use was not developed as a water supply alternative. However,
pending the conclusions of the recommended groundwater investiga-
tions, an in-county conjunctive-use program could be developed to
mitigate drought shortages.
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Conjunctive-use programs with sources from outside the county are
difficult to implement. Complications result from multiple-party
involvement, groundwater export ordinances for the project area, and
uncertainties relative to impacts from environmental regulations outside
the county.

The East Bay Municipal Utility District (EBMUD) is currently develop-
ing a conjunctive-use program in San Joaguin and Sacramento Counties.
Although out-of-county conjunctive-use development is not considered
as an alternative in this study, continued monitoring of EBMUD’s
program by East County interests is recommended.

Reclaimed Water

Development of reclaimed water supplies to meet East County water
demands is another potential source of water supply. ECWMA mem-
bers are currently evaluating and developing plans for the use of
reclaimed water within their service areas.

Several wastewater treatment plants exist in the study area. These treat-
ment plants process domestic wastewater and generally discharge to
surface water receiving streams and to land disposal sites. Current and
future reclaimed water supplies from area wastewater treatment plants
are presented in Table 2-7. :

The largest potential supplier of reclaimed water in the study area is the
DDSD reclamation plant. Several planning studies were conducted to
evaluate both industrial water recycling and urban irrigation water
recycling (JMM, 1989; Montgomery Watson, 1993). The current DDSD
treatment facility can produce 1 mgd of reclaimed water treated to levels
suitable for unrestricted nonpotable reuse, but it is not currently used.

Current effluent disposal at 1SD is limited to grass field irrigation and
pasture irrigation. ISD’s reclaimed water can be used in Jersey Island in
lieu of river water right of RD830; this in-lieu use would make about
6,000 ac-ft of water available for transfer as discussed in Section 2.2.

Traditional water supply development using reclaimed water involves
nonpotable reuse for either landscape or agricultural irrigation or
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industrial use. Several water reclamation studies have been conducted
for the East County study area, and specific reclamation projects have
been identified during those studies to provide reclaimed water as a
substitute, on a long-term basis, for other water supply sources.

Another method of developing reclaimed water supplies is potable
reuse, which can be direct or indirect (i.e., after dilution with other non-
reclaimed water supply sources). Although direct potable reuse is not
practiced in the United States, indirect potable reuse does occur in many
areas, especially in communities dependent on surface water. Methods
of implementing indirect potable reuse include surface water discharge
and blending with normal stream flows in the receiving water body or
blending with canal flows and groundwater recharge with subsequent
extraction in other parts of the aquifer.

The primary constraint to developing reclaimed water supplies is
economic due to additional treatment requirements for unrestricted
reuse. Additionally, there are regulatory and implementation issues
associated with reclaimed water, such as Delta Protection Commission
regulations prohibiting the use of reclaimed water or biosolids in the
Delta Primary Area. '

As described in Chapter 4, water supply alternatives involving non-
potable and indirect potable reuse are developed for this study. These
projects would provide normal- and drought-year water supply. In
addition to discussing the development of normal-year water supply
using reclaimed water, Chapter 4 discusses a potential method for
developing a drought-year water supply alone, using reclaimed water.
Development of reclaimed water to provide drought-year supplies only
is generally cost-prohibitive.

Outside-County Water Transfers

This study was conducted to develop a regional solution for water mar-
agement; as a result, emphasis is placed on the use of in-county water
supply sources through transfer agreements among ECWMA members.
The ability to transfer water supplies from outside East County has been
analyzed as part of CCWD's FWSS5. This information was used in this
study to assess the potential for water transfers as part of the overall
water supply mix.

Two types of water transfers are considered in the FWSS: permanent
and spot. Permanent water transfers are the long-term purchase of
water supply from water rights holders. This provides buyers with the
right to use the corresponding entitlement every year. Permanent trans-
fers are used to meet increasing demand or to replace water shortages
that may occur due to a permanent reduction in water supplies. Spot
surface water transfers are the periodic purchase of water during dry
periods only.
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Permanent and spot transfers differ in cost and feasibility. The legal
feasibility and procedures associated with a permanent transfer depend
on the type of water right that generates the supply being transferred.
The transfer of supplies from pre-1914 appropriative rights is not subject
to State Water Resources Control Board (SWRCB) approval, but it can
still be challenged in court. Supplies from riparian water rights cannot
be transferred under existing state law. However, it may be possible to
transfer Delta riparian water, made available by foregoing use, to other
in-Delta users under the area of origin provisions of the state water
code. Transfers of CVP contract water are subject to federal rules
promulgated under the Central Valley Project Improvement Act
(CVPIA). Under current guidelines, these transfers must be approved
by the USBR. Spot water transfers have been available through the
state’s Drought Water Bank, and state law provides temporary urgency
change and temporary change procedures for approval of annual trans-
fers under jurisdiction of the SWRCB.

The FWSS evaluated numerous potential water transfers based on their
physical and legal feasibility and potential water yield. Five out-of-
county water transfers are currently considered for the study area; these
water transfers are summarized in Table 2-8. These possible transfers
are identified only for this study; this identification does not imply a
willingness among interested parties, nor does it imply availability of
water.

';:f.'eqén_t_ial ‘transfers are listed for identificatio
willingness amiong interested parties o
- need to be taken to make water availa

purposes only; thi
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In addition to institutional, legal, and environmental issues associated
with these transfers, certain actions need to take place to make water
available for transfer, such as crop fallowing, substitution by ground-
water, and release from the reservoir storage. All potential transfers of
state permit water in Table 2-8 would be subject to SWRCB approval,
and water yield would be limited by any requirement on the ratio of
Delta inflow to exports. Transfers of the CVF contract water would be
subject to rules promulgated under the CVPIA.

Water Conservation

Long-term conservation reduces the future water demand and has the
same effect as increased water supplies. Therefore, conservation has
been considered for developing the East County water supply.

The existing demand estimates discussed previously in this chapter
include conservation savings that would result from programs man-
dated by existing state and federal laws and from the normal replace-
ment of water-using devices and appliances. The estimated water sav-
ings, shown as the baseline case in Table 2-9, are 4 percent in the year
2010, and 10 percent in the year 2040. In addition to the baseline
scenario, three alternative conservation programs are considered in the
FWSS; the corresponding water savings, beyond that achieved by the
baseline scenario, are shown in Table 2-9. In Conservation Program 1
(CP1), increased conservation (above current levels) would save 5 per-
cent more water by 2040, compared to existing programs. Conservation
Program 2 (CP2) assumes increased implementation of water-saving
measures. Conservation Program 3 (CP3) assumes earlier and more
aggressive implementation of conservation measures, new Best
Management Practices (BMPs), and more restrictive conservation
requirements and landscaping standards.

(savings in additionto
permanent conservation) -

“This s additional drought conservation savings after Implementation ofa - -
“permanent conservation measure. i e e R
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Permanent conservation measures result in similar water savings every
year after they are implemented. After implementation of permanent
conservation, fewer conservation measures remain available for drought
conservation, and they tend to be more costly. This phenomenon is
called demand hardening, and it is depicted by data on reduced ability
for drought conservation (Table 2-9).

2.3 Summary

East County’s total water demand is expected to increase from

142,900 acre-feet in the year 2000 to 168,300 acre-feet in the year 2040.
The growth in East County water demand comes primarily from
municipal use, which is expected to more than double from 37,200 acre-
feet in the year 1990 to about 99,700 acre-feet in the year 2040, thereby
doubling Fast County’s need for treated water. The municipal water
demand is expected to grow to 52,400 acre-feet in the the year 2000. The
industrial demand in the Phase II study area remains constant at

20,000 acre-feet during the entire study period. The agricultural
demand in East County reduces from 70,500 acre-feet in year 2000 to

48 600 acre-feet in the year 2040. The combined water demand for the
Phase II study area, CCWD’s TWSA, and other industries is expected to
increase from 179,520 acre-feet in the year 2000 to 290,570 acre-feet in
the year 2040. These demand estimates include consideration of water
savings from currently mandated conservation programs, which
provide as much as 10 percent savings at ultimate buildout.

In-county surface water supplies available to the combined service area
are 343,100 acre-feet in a normal hydrologic year and 271,200 acre-feet in
a drought year. As a result, from a resource analysis standpoint, surface
water supplies alone can meet the buildout water demand for the area
in a normal hydrologic year, provided that all surface water sources can
be used as a single pool of supply for the entire area without any
institutional or legal restrictions. However, institutional and legal
barriers do exist, and they reduce the availability of surface water
supplies to ECWMA members. The issue of cooperative agreements to
share in-county surface water supplies is addressed in Chapter 4.

The groundwater development potential for the project area cannot be
evaluated due to lack of adequate information. As a result, the current
groundwater pumping of 14,500 ac-ft/yr was used as an estimate for
available groundwater supplies.

Conjunctive-use opportunities exist, both outside and inside the Phase I
study area; however, in-county programs are preferred because they are
generally easier to implement, they do not involve approval
coordination with outside parties, and they do not require any
groundwater export ordinance.
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The existing in-county water reclamation projects can generate up to
50,700 ac-ft/ yr of reclaimed water; this can be used for agricultural and
urban irrigation and for industrial purposes. ECWMA members are
currently evaluating and developing plans for the use of reclaimed
water.

Significant potential supplies have been identified for consideration as
out-of-county water transfers. However, considerable legal, institu-
tional, and environmental issues are associated with implementing
these transfers.

Water conservation is a key element of the current water supply pro-
gram of each ECWMA member. The water demand estimates used in
this study include the water savings from the currently mandated pro-
grams. In addition, other local, ongoing conservation programs are
being conducted by members. Additional water conservation programs
that can save an additional amount of up to 12 percent are also evaluated.
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Chapter 3—Water Treatment
and Delivery Options
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Chapter 3—Water Treatment
and Delivery Options

The growth in East County’s future water demand will come primarily
from increased municipal water use. As presented in Chapter 2,
municipal water use in East County is projected to more than double by
2040. As a consequence, East County will experience a tremendous
increase in treated water need, which cannot be met by the existing
water treatment facilities in the area. As noted in Chapter 1, the deliv-
ery of treated water and tradeoffs associated with different water treat-
ment and delivery options are key concerns of many ECMW A members.
To address these concerns and issues, the Phase 11 study evaluated the
water treatment options for East County. The results of this evaluation
are summarized in this chapter. A cost analysis and a discussion of the
tradeoffs among the options are also presented. For a detailed discus-
sion, refer to Technical Memorandum 3.1.

Water treatment options were developed to address the issues and con-
cerns of the ECWMA members regarding future treated water deliveries
to their service areas. (The ECWMA’s issue matrix is presented in Appen-
dix A and is summarized in Chapter 1.) These treatment options were
developed in the Phase Il study to deliver treated water to Antioch, DWD,
Brentwood, Cowell, and Discovery Bay. Pittsburg and Bay Point were
excluded because the treatment plants serving these two areas have
adequate capacity to meet their buildout demand for treated water.

314 Existing Water Facilities

Existing East County water infrastructure includes canals, pump
stations, pipelines, and water treatment plants shown in Figure 3-1.
These facilities are discussed in detail in Technical Memorandums 3.0
and 3.1 and are summarized below.

Raw Water Conveyance Facilities

Four primary raw water conveyance facilities are associated with the
water treatment options developed in this study:

e Contra Costa Canal

e LVP Facilities

¢ ECCID Intake and Main Canal

e BBID Intake and Main Canal
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Contra Costa Canal

The Conira Costa Canal is the major conveyance facility that carries
CCWD's raw water (CVDP entitlement) from Rock Slough to several dis-
tribution turnout points. The canal capacity varies from 350 cfs at Mile 0
in Oakley to approximately 25 cfs at Mile 48 in Martinez. This canal sys-
tem is owned by the USBR and is operated and maintained by CCWD.

The Contra Costa Canal conveys raw water to WTTPs for municipal use;
it also delivers raw water to industrial and agricultural customers. Raw
water is delivered to the Randall-Bold WTP, the City of Antioch WTP,
the City of Pittsburg WTP, the Bollman WTP, and the Hill Street (Bay
Point) WIP. The major industrial deliveries are to Gaylord Industries,
USS Posco, Tosco Oil, and Shell Oil. There are also other numerous
turnouts along the canal for municipal, industrial, and agricultural
water deliveries. The Contra Costa Canal terminates into the Martinez
Reservoir in Martinez.

The current canal capacity is not adequate to take CCWD's full CVP
entitlement of 195,000 acre-feet at Rock Slough. However, CCWD has
indicated that no capacity upgrades are planned for the Contra Costa
Canal upstream of Pump Station No. 4 because of its ability to use LVP
facilities to divert and convey its CVI water.

The ongoing SRIP, conducted by CCWD and some of its raw water
customers, addresses the capacity and seismic reliability of CCWD’s
water delivery systems. This study is developing facilities that parallel
the Contra Costa Canal, with the intent of connecting the Bollman and
Randall-Bold WTPs to provide additional capacity required for the
Contra Costa Canal and to increase existing system reliability.

Los Vaqueros Project Facilities

Los Vaqueros Reservoir, currently under construction, is a 100,000-acre-
foot facility on Kellogg Creek in the southeastern portion of Contra
Costa County. This reservoir will store water to improve the water
quality of CCWD's supply by blending and to improve reliability by
providing emergency storage. The LVP facilities will enable CCWD to
divert its CVP water at the Old River intake and to use the LVP pipeline
to convey diverted water to the Contra Costa Canal and the Randall-
Bold WTP.

ECCID lntake and Main Canal

ECCID diverts water from Indian Slough in the Sacramento-San Joaquin
Delta. This water is distributed to the north and south from the ECCID
main canal, a dredged channel owned and operated by ECCID. ECCID
also owns and operates six groundwater wells used primarily in the
early spring and late fall of each year, when irrigation demands are light
and do not warrant operation of the main pumping plants. The wells
are also used to meet peak demands when needed (ECCID, 1994).
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BRID Intake and Main Canal

BBID has dual-intake pump stations just upstream of the California
Agqueduct intake channel and downstream of the Skinner fish screen
facility. The South Pump Station supplies the South Main Canal, and
the North Pump Station supplies the North Main Canal. Hydraulic
bottlenecks in the existing system configuration limit the canal system
from any additional capacity.

Water Treatment Facilities

Currently, the five water treatment plants shown in Figure 3-1 serve
Pittsburg, Bay Point, Antioch, CCWD's TWSA, and DWD. In addition,
wellhead chlorination of groundwater is used to develop potable water
supplies for Brentwood and Discovery Bay.

The current and expected maximum capacities of these plants are
summarized in Table 3-1. A detailed discussion of each of the WTPs is
provided in Technical Memorandum 3.1. The Bollman WTP serves
CCWD’s TWSA, the Hill Street WTP serves the Bay Point area, and the
Pittsburg WTP serves the City of Pittsburg.

'."The hydrautlc des;gn capamty at Ptttsburg WTP is 40 myd.
.treatment unlts can generate up to 40 mgd oi treated water |

_'dDesngn treatment capaclty is 80 mgd and design. hydrauhc capamty 8.
“fo' Technical Memorandum 3.1 for determination.of the maximum capamty
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3.2 Treated Water Needs

The total East County water demand is presented in Chapter 2. This
total water demand includes reguirements for municipal, agricultural,
and industrial purposes. The treated water need, however, consists of
municipal demands only.

Municipal water demand is not uniform throughout the year. For
example, municipal water demand is higher in summer than it is in
winter. In addifion, the demand on a given day is not the same as on
any other day, even within the same season and month. To accommo-
date this variation in demand patterns, WTPs are sized based on a
maximum-day demand (i.e., the highest demand on any day within a
year). The maximum-day demand for treated water in East County was
computed using the average-day demand and the maximum-day peak-
ing factors reported in the ECWMA members’ master plans. Table 3-2
shows the average-day and maximum-day water demands for the years
2010 and 2040 for Antioch, DWD, Brentwood, Cowell, and Discovery
Bay, which have additional need for treatment capacity.

The total treated water demand, existing plant capacity, and additional
required treatment capacity for this service area are shown in Figure 3-2.
The 64-mgd existing capacity shown represents 40 mgd at Randall-Bold
WTP and 24 mgd at Antioch WTP.

Maximum-Day Demand Treatment Capacity
Figure 3-2
Treated Water Demand and Capacity for
Antioch, Brentwood, DWD, and Discovery Bay
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TABLE 3-2
Summary of Treated Water Demands
‘Average-Day . oo ‘Maximum-Day

3.3 Development of Treatment Options

Water treatment options were developed to deliver treated water for mun-
icipal use to Antioch, DWD, Brentwood, and Discovery Bay. Pittsburg and
Bay Point area were excluded because the treatment plants serving those
areas have adequate capacity to meet their ultimate demand.

Basis of Treatment Options

Two WTPs, Antioch and Randall-Bold, serve Antioch and DWD. These
two plants have a combined current capacity of 64 mgd, which is 65

' mgd short of East County’s ultimate
treated water need of 129 mgd, as shown
in Table 3-2.

Five water treatment options were
developed to address ECWMA issues
regarding future water supply (see Appen-
dix A) and to meet the additional 65-mgd

New East County WTP for: Brentwood and | treated water need in East County. The
Discovery Bay. Expanded Antioch WTP:. basis for the development of the five
‘ nsion : ' ' o | treatment options is summarized in
Table 3-3.

Antioch;, Brentwood, and Discovery Bay; -

10 expansion at Anfooh WTP or at Rendal-Bold. §
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The water treatment options developed in this study meet the goals
of providing a total of 129 mgd of treated water to Antioch, DWD,
Brentwood, and Discovery Bay. However, the total capacity of the
WTPs associated with each treatment option is higher than 129 mgd
because of physical and institutional constraints, as discussed in the
next section. As a result, treated water contributions from the plants
differ from one option to another, as shown in Table 3-4.

;:—"Serves D;scovery BaS( only.--:Thus_ lant has an option'to be sized'to' 10 mgd to deliver an . .‘Ii
additional 4~mgd treated wa%er (not part of 129 mgd dem nd) to Byron and East County s
CAIrport S L B

Options 1 and 2 each have two sub-options, A and B, depending on how
the issue of separating the Los Vaqueros water is resolved (see Table 3-3
for a discussion of this issue). In Sub-Option A, the Los Vaqueros water
is shared and a single treatment plant is built at the Randall-Bold WTP
site, whereas in Sub-Option B, the Los Vaqueros water is kept separate
and two treatment plants are built at the Randall-Bold WTP site.

The City of Pittsburg WTP currently has a surplus treatment capacity
that can be used to serve the East County treated water demand area
(e.g., the City of Antioch) if CCWD builds the raw /treated water
pipeline proposed in the SRIP. This pipeline will parallel the Contra
Costa Canal and will cormect the Randall Bold WTP with the Bollman
WTP. The City of Pittsburg WTP has a current rated capacity of 32 mgd;
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however, its hydraulic design capacity is 40 mgd. As a result, the
addition of treatment units can generate up to 40 mgd of treated water
from this plant. On the other hand, the maximum day demands for
Pittsburg in years 2000 and 2040 are 24 mgd and 31 mgd, respectively,
including the demand allocation for the unincorporated Raw Water
Service Area (RWSA) (see Table 2-3). Hence, the City of Pittsburg WTP
can meet part of the treated water need in East County.

Treatment Plant Sizing

New water treatment plants were sized to meet the treated water need
in the corresponding service area. The expansions of existing water
treatment plants were sized on the basis of additional treated water
demand at the plant, as well as to accommodate the capacities of exist-
ing treatment modules due to practical consideration of design, con-
struction, operation, and maintenance. For example, in Option 2A, the
contribution from Randall-Bold WTP is only 74 mgd (see Table 3-4);
however, Randall-Bold WTP would be expanded to 80 mgd as planned
in the original design of the plant. Similarly, in Options 1B and 2B,
Randall-Bold would be expanded to 80 mgd though its contribution is
62 mgd to Antioch and DWD, and 31 mgd to DWD, respectively.

As a result, the capacities of the expanded WTPs under the five treat-
ment options do not equal the amounts of treated water the WTPs con-
tribute to East County. The capacities of each of the WTPs under the
five options are shown in Table 3-5. Figures 3-3 through 3-7 illustrate
facility configurations for each of five water treatment options. The
plant capacities shown in Table 3-5 were used in the cost analyses.
However, costs were adjusted for these treatment plant capacities to
provide an equivalent basis for cost comparison of the five treatment
options. These cost adjustments are discussed in Section 3.4 of this
report.

Treatment Process Selection

Costs associated with the water treatment plants depend on the treat-
ment process. WTPs can be either conventional plants or ozonation
plants. The conventional process and the ozone plus deep-bed filtration
process both meet current drinking water standards set forth by the
federal government through the Safe Drinking Water Act (SDWA) and
its amendments. Because substantial capital costs have been invested in
existing WTPs, it is assumed that any expansion of an existing WTP
will continue the use of the existing treatment process to maximize the
existing facilities. Thus, any expansion of the Antioch WTP will use the
conventional treatment process at that WIP while any expansion of the
Randall-Bold WTP will continue the use of the ozonation plus deep-bed
filtration process.

SACI115543/017.00C 3-10




TABLE 3-5
Treatment Capacities of Existing, Expanded, and New WTPs

f"(see Table 3.3). '.Thxs ekcess c'apeeﬁy dari ba used for CCWD s TWSA : : Vi
_.':351 mgd of excess capamty, with"49 mgd at Randail Bold exlsung plant 1. mgd at the neé) F{andall Bold plant and 1-mgd:

A 37-mgd p!ant‘wulif:suffsce (see Table 3 4) _

CA - -mgd plant will-sutfice for’ Dascovery Bay (see Table 3 4) A sub optlon te supply'
. East County Airport resulted m a 10 mgd WTR. SR N N e
;.“15 mgd’ of exc : tRandaiE Boid 1 mgd_at'Antuoch 1' mgd at new East Count n
new BBID. RSN RN IR T e

SAC/115543/017.00C 31



Mallard .‘-\
Reserwoir|

B e
i : s i g

FIGURE 3-3
EAST CONTRA COSTA COUNTY

e

OPTION 1A

Cenal & LVP

REBWTP (106 MGD)

_ ]

31 MoD

l__.,m MaD
DWD

@_'__H

s e

s e R
o;f:hkisss__T,ract-_‘%ﬁé
2 'ln

Marsh C re?-zl}gT,, i
Reservoir

Cowell Ranch

Flote, L'-:—-‘—

i

“=\Uropduard____Canal_J

W)
Coney Islagyd

W

X
AR

R il

EastCounty [

Antioch | £3 MOD —~

LEGEND TREATMENT OPTION 1 Fast Antech | Brantwood/Disaavary Buy o ] Airport
“= Highway == Contra Costa Canal OPTION 18 N
——— ROBdS —_— Plpmg Canal & VP Canal only i ‘ :‘__ —
'+ Railroad A Connection \ - B f’tifft;.gﬂ;unsiructiun ) -
1 Water Features S Turnouts \ i !

Los Vagueros Facilities B Water Treatment Plants N = I !
- (under construction) (Treatment Capacity) i it ! i

Study Area A
1 CCWD Treated Water I l e NOTE : Red lines indicate new features =

Service Area 0 0 000 24000 a1 MGD DWD ) ‘ =5

O — ractEl bmcioapsoney s o
GCALE IN FEET CHMHILL TG via SRIP pipe P LN
/bleccel/plots/altiaml

Septemnber 10, 1998 8:14 PM




=

— A

LS‘h erman ]sin.v_;d“'r

L "—S'E?e\{'r'w;&mz Lake A
[ W‘J :-\,‘_" .

o

i -i"‘ B —
| Maliard |
= Reservoir| -
ﬁq:ﬁi‘nﬁz el

Reserviir |

e

1 [ e Rock sl ) |
£} ot | Eéaan o Rk el |
) % el N (SeeOI'I‘IOI\VS 3 e i \}l- o

A & 2B)

L

Marsh Creekl

Ry Reservoir
1 — Cowell Ranch p
- - o \ - Canal & VP | -~ 2
|
FIGURE 3-4 Sidaee R
a )\,;- et . \'\?‘\‘\‘Iﬁ'uney I slaﬁé
- TREATMENT OPTION 2 fl"fo., il i o g oo .
& Tentwoot C ~ '\A‘:j . “‘
== Highway === Contra Costa Canal OPTION 2B TS, Y & )
— Roads = Piping Canal & VP Canal onily . I fgg{ﬁ;} aqueros )
“°+ Railroad & Turnouts '.“ (J__l_m'-—._, under consiruction
] Water Features 0  Water Treatment Plants N oy s ¢,
= Las Vaqueros Facilitics (Treatment Capacity) s ~Le.
(under construction) RBWTP (80 MAD) HRNTE Flecit 3 : : LN
T Bty Acea NOTE : Red lines indicate new features / .
L CCWD Treated Water o, 12000 24000 ae mu' | 1D , =
e — PSR pys DD 4 wan Pt
PO — CHMHILL Brantwood/Discovary Bay e N

Iblecce/plots/alt2.aml
September1

0,1996 B:16PM




Honker Bay \ I['

—— RN
. 7_1 : //

" Sherman Lake |
AL (

Maliard |
Reservoir' -

Hotohkiss Tract

Canrg - La-.gpu_ ;

~ - Reservoir.
: S
1
L
.4‘)

¢
|

r

b Marsh Creek
S Reservoir

Cowell Ranch

BBID.

FIGURE 3-5 Mari N coney 1o}
EAST CONTRA COSTA COUNTY Y cast Coumny ¢ N4
TR EA TM EN T OP TI ON 3 Airport ! ,'

LEGEND

=" Highway == Contra Costa Canal e ! ,
~ Roads — Hom A L gl

“** Railroad ®  Pump Stations/Intakes \ o m(under construction)
1 Water Features 5 Turnouts N ’ Ve
~ Los Vaqueros Facilities A  (Connection L-i'l'" e A £/
(under construction) O Water Treatment Plants o &7 " g
1 Study Area (Treatment Capacity) |;.. “ . )
L1 CCWD Treated Water o 600 12000 e / s

/

Srvicd Aren e e e =
SOALE IN FEET CHEMHILL NOTE : Red lines indicate new features ey

Iblacce/plots/alt3.aml
Septamberi0, 1996 8:23 PM



V' Mallord |
\\ Reservoir| -

1

Mt

az

* Beservoir,

Cantra Lgu;ﬁq,

[T

I‘:,| N # r Cus‘tﬂ :_f.
"/ s WalnutCreek |
i/ = - —@/’:’;"‘E_'i TR E e T

i Marsh Creek Uid ﬁlve:\\ .

=3 e Reservoir jrévi s ! : ;5)4

Cowell Ranch i

 [— M WP . D . N W =
{
FIGURE 3-6 sl
EAST CONTRA COSTA COUNTY 3 cast Commy
N TREATMENT OPTION 4 ; i
=" Highway == Contra Costa Canal o o Y. ‘F Los V.
— Roads = Piping L 1 Aoy Vemuenns B
“ - Railroad A (Connection | -‘. L ,-Ir_‘{under construction)
1 Water Features ®  Pump Stations/Intakes N 2 \ ;oW
~ Las Vaqueros Facilities C  Turnouts PV _ :
(under construction) O Water Treatment Plants & $§/ -
L] Study Area (Treatment Capacity) l ;" .
L CCWD Treated Water i - 12000 Sl : ] =
Service Area e ey ——— nfeerdte
SGALE IN FEET CRMHILL NOTE : Red lines indicate new features ey EIPERS,
Iblacce/plots/altd.aml

Cantaredarl® 1808 901 PM




W2, Franks Tract

ey ‘Bethel Istand .

N

" Mailard | 4
Reservoiry -~ J 1

s |
| By ey
| Y arting=
| Reservila
F e |
.

a

‘r ‘
b i
| e e
i T oA N V==
L
=
.f']
i i N
F Woodward Canal )
l ET'E“’ :.” \-.: Marsh Creff\;{:) 2
; e Reservoir
| i L Cowell Ranch
I /x’/"r
‘ BBID W |
FIGURE 3-7 e Canal |
EAST CONTRA COSTA COUNTY iy _;
TREATMENT OPTION 5 e ol |
LEGEND o B BBID WTP {3
= Highway == Contra Costa Canal i s T | et =
— Roads = Pipill.g Lt 1\ }%ggwﬁjang#erus
-+ Railroad A (onnection \ e, ~—-:-\gwn.der construction)
L1 Water Features ®  Pump Stations/Intakes N b W
— Los Vagueros Facilities 5 Turnouts A~ o
(under construction) O Water Treatment Plants ) s &
1 Siudy Area (Treatment Capacity) ' { ,
1 CCWD Treated Water 0 6000 12000 24000 b / LN
Service Area e = Y o Betheny,
SOALE IN FEET MH"U_ NOTE : Red lines indicate new features e ] 4“%“/1‘ \
/blaccc/plots/altS.ami

September 10,1996 9:02 PM




New WTPs can use an ozonation plus deep-bed filtration process or a
conventional granulated activated carbon (GAC) treatment process.
Cost estimates were developed for both types of WTPs because conven-
tional treatment processes may not meet future water quality objectives
set forth by regulatory agencies.

3.4 Cost Analysis of Treatment Options

Cost estimates at facility-plan level were prepared for each facility associ-
ated with the treatment options. These estimates are approximate; they
were made without detailed engineering designs. The estimates are
based on cost curves, actual and estimated costs from similar water proj-
ects, preliminary estimated costs for major facility components, treatment
plant budgets, observations during field trips, and consultation with
participating agency staff and treatment plant operators. An estimate of
this type is expected to be accurate from +30 percent to -15 percent.

The cost estimates were prepared for guidance in project evaluation and
implementation on the basis of information available at the time of the
estimate. The final costs of the projects and their resulting feasibility
will depend on the actual labor and material costs, competitive market
conditions, actual site conditions, final project scope, implementation
schedule, and other variables. Asa result, final project costs will vary
from the estimates presented here. Because of these factors, project fea-
sibility, benefit cost ratios, risks, and funding needs must be carefully
reviewed prior to making specific financial decisions or establishing
project budgets.

Costs for each of the treatment options are summarized below. A
detailed cost analysis of each treatment option is presented in Technical
Memorandum No. 3.1,

Capital Costs

Capital cost refers to building new facilities or expanding existing facili-
ties. The capital costs are developed in 1995 dollars using an Engineer-
ing News-Record (ENR) Construction Cost Index (CCI) of 6,700 for the
San Francisco Bay area. The construction cost indices account for
increases in construction costs due to inflation and changes in labor

and material costs; these indices vary from one geographical region to
another.

In developing capital costs, a contingency of 25 percent was used for
construction; an additional 25 percent was used for engineering and
administration. The contingency, which accounts for possible future
changes to the scope for each facility and for the refinement of design
details, was added to the subtotal construction costs to establish total
construction costs. The engineering and administration cost of 25 per-
cent was applied to the total construction costs to obtain the total capital
costs.
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Operations and Maintenance (O&M) Costs

O&M costs were developed for new water conveyance facilities, WTPs,
and treated water delivery facilities. The total O&M cost has two com-
ponents: fixed costs, which include labor, benefits, and building main-
tenance, and variable costs, which include power and chemicals. The
current operating budgets of the Randall-Bold and Antioch WTPs were
used to estimate an Q&M cost per mgd of treated water production.

Replacement Costs

Replacement costs refer to complete replacement of mechanical and
electrical components of a facility. For WTPs, replacement costs include
components such as pumps, COMpressors, 0zone generators,
supervisory control and data acquisition (SCADA) systems, motorized
valves, and electrical equipment. Approximate replacement costs for
WTPs were assumed to be 55 percent of capital costs, based on an
analysis using Randall-Bold WTP as a pilot plant. For pump stations, it
was assumed that the replacement cost would be 65 percent of the
capital cost, based on CH2M HILL project experience.

Cost Adjustment for Existing Facilities

Treatment option costs developed in the Phase 1T study include costs
only for new facilities and for expansion and upgrade of existing facili-
ties. However, some of the facilities were not owned by the recipients of
treated water. For example, Randall-Bold WTP is jointly owned by
CCWD and DWD and its current capacity of 40 mgd is shared between
them (25 mgd for CCWD, 15 mgd for DWD). However, in Option 1,

the CCWD's 25-mgd share is used to meet the demand for Antioch,
Brentwood, and Discovery Bay. Other treatment options also use the
CCWTD's share in varying amounts. Similarly, in Options 1B and 2B, the
Contra Costa Canal will be used for raw water delivery to a new treat-
ment plant adjacent to Randall-Bold, which serves Brentwood and
Discovery Bay. For the purpose of cost comparisons among, treatment
options on an equivalent basis, cost estimates were adjusted on a value
of use basis, as described below.

For use of Contra Costa Canal by Brentwood and Discovery Bay in
Options 1B and 2B, the value of use was assumed to be equivalent to the
cost of a new pipeline from Rock Slough to Randall-Bold. For use of
CCWD's share of Randall-Bold WTP's existing capacity, the value of use
was assumed to be equivalent to the actual incurred per mgd cost of the
40-mgd Randall-Bold WTP. It should be noted these cost adjustments
were used only for the purposes of cost comparisons; they are used
uniformly in all treatment options. Actual cost will be negotiated and
may be substantially different from the value of use estimates used in
this study.
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Water Treatment Option Cost Estimates

Detailed cost estimates and facility phasing of each treatment option are
discussed in Technical Memorandum No. 3.1. The phasing of the treat-
ment facilities was determined based on the growth patterns in service
area demands for each treatment plant. It should be noted that the costs
are presented in 1995 dollars for the purposes of comparison; the facili-
ties are built or expanded at different times depending on the growth in
the treated water need. Major facility costs in 1995 dollars for the five
treatment options are listed in Table 3-6 on the following page; total
costs with and without adjustments for the volume of use of the existing
facilities are shown separately in that table.

Net Present Value Analysis

A net present value (NPV) analysis was performed on the capital costs,
O&M costs, and facility replacement costs. The NPV analysis of the five
water treatment options provides a basis for comparing their costs. The
NPV computed here is a single dollar amount that accounts for all costs
(capital, O&M, and replacement) incurred over the 1995-2040 project
period; it includes consideration of inflation and discount rates.

The economic parameters used in the analysis are presented in
Table 3-7. The same inflation and discount rates are used for all treat-
ment options to provide an equal basis for comparison.

The present worth values of capital improvement costs during the
1996-2040 project period for the five treatment options are presented in
Table 3-8. Because of different bases of treatment option development
and design considerations, the amounts of additional treatment capacity
generated by the five options are not the same. Hence, the unit present
values per mgd of additional treatment capacity are provided in

Table 3-8; these unit values can be used as a measure of relative cost-
merit of one treatment option over another. The corresponding 1995
dollar costs for capital improvements are also provided in Table 3-8.
NPVs represent the impact of timing of the capital improvements
during the 1996-2040 study period.

The present worth values of capital improvements, capital replace-
ments, and total O&M costs during the 45-year project period are pre-
sented for the five water treatment options in Table 3-9.

SACI15543/017.00C 3-19




TABLE 3-6
Comparison of Capital Costs for Treatment Options®
(Capital costs in 1995 dollars rounded to the ne_a_rest‘m:_'fﬁon)b _

““Costs shown dofiot storage requirement from: 30-day restriction on Delta diversio

“Value ¢ se" FCi _WD s current share of 25. mgd at‘Handall Bold WIP (see: discussion: .Sectlon 3 4 i
t of $49.2 mil
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TABLE 3-7
Summary of Economnic Parameters.

‘Treatment. Optlon

-*Adjustments are du to the value of use of CCWD's share of 25 mgd at Randali:Bold WTP. i,
: ' ' ctude ‘costs for stor uilting from potential 30-

'-"(see 'Sec‘:tlon 3:5
““This option: generates 5

SAC/115643/017.00C © 3




Cost Comparison among Treatment Options

The net present values for the five treatment options are simtlar; they
are within 15 percent of each other. As a result, it is difficult to use net
present value to rank the treatment options on the basis of costs. How-
ever, certain tradeoffs in facilities can be determined from the results of
this economic analysis and from Technical Memorandum No. 3.1.
These tradeoffs are summarized below.

Cost Tradeoffs Between Antioch and Randaill-Bold WTPs

There would be no significant advantage or disadvantage to delivering
treated water to East Antioch by expanding the Randall-Bold WTP
(Option 1) or the Antioch WTP {Option 2). Total capital costs for the
treatment plant expansions and distribution system improvements for
Options 1A and 2A are $149 million and $143 million, respectively, in
1995 dollars (refer to Table 3-6). The O&M costs for both treatment
options are also similar, with a net present value of $305 million and
$306 million, respectively, for an operation period of 1996-2040. These
cost comparisons do not include the costs associated with the treated
water distribution system.

The current analysis does not include potential cost impacts from the
planned improvements associated with CCWD’s SRIP. If CCWD con-
structs a treated /raw water pipeline connecting the Randall-Bold WTP
with the Bollman WTP, it might provide Antioch with a cost-effective
means of using the available capacity at Randall-Bold.

Development of Treated Water Supplies for Discovery Bay

The capital costs associated with the treatment and delivery to
Discovery Bay from Randall-Bold WTP would range from $19 mitlion
to $22 million (1995 dollars). This estimate is based on $1.2 million to
$1.7 million per mgd for water treatment (depending on the choice of
Option 1A or 1B) and $11.7 million for a 12-mile-long delivery pipeline.
Capital costs associated with treatment and delivery to Discovery Bay
from the East County WTP would range from $13 million to $14 million
(1995 dollars). This estimate 1s based on $1.5 million (ozonation plant)
to $1.7 million (conventional plant) per mgd for water treatment and
$3.8 million for a 2.7-mile-long delivery pipeline.

On the other hand, capital costs associated with groundwater delivery
with additional treatment for trace metals (such as iron and manganese}
would range from $3.2 million to $4.7 million (1995 dollars) for a
5.6-mgd plant. This estimate is based on a recent study that evaluated
three alternatives for supplying Discovery Bay with treated
groundwater (DDSD, 1994).
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These cost estimates are for meeting the maximum-day demand of

5.6 mgd in Discovery Bay at the 2040 level of development; they do not
include costs for treatment and/ or storage for fire flow. The storage
requirement for fire flow in Discovery Bay would range from 540,000
gallons to 1 million gallons (MG),
based on maintaining 3,000 to

4,000 gpm for 3 to 4 hours. This fire
flow storage could be achieved ina
groundwater treatment option for less
than $1 million.

Annual O&M costs at a groundwater
treatment plant could range from
$3,000 to $15,000 per mgd, whereas the
variable component of the O&M costs at Randail-Bold WTP or East
County WTP would range from $48,000 per mgd (ozonation) to $51,000
per mgd (conventional).

Based on these initial cost estimates, groundwater delivery with addi-
tional freatment would be the most cost-effective means for meeting the
treated water needs of Discovery Bay. However, continued ground-
water pumping is subject to the constraints of water quality and long-
term yield of the aquifer. Based on previous studies, adequate water
supplies should be available to provide for the future demands in this
area. Future project activities should verify the safe yield of the Tulare
Formation in the area of Discovery Bay.

Development of Treated Water Supplies in the Byron Area

Costs of developing treated water supplies for the Byron area can be
inferred from the cost analysis presented in Technical Memorandum

No. 3.1. Byron has a projected demand of 4 mgd, which could be met ata
treatment plant cost component of about $6 million to $7 million (assum-
ing $1.5 million to $1.7 million per mgd cost at the East County WTP). In
addition, there are costs for developing a completely new distribution
system (current domestic water supplies are provided by onsite wells).

Given these relatively high costs of treated surface water for Byron, the
most cost-effective initial approach would be to continue to use treated
groundwater. However, as urbanization continues in the Byron and East
County Airport areas, developing a local water treatment facility should
be considered. A WTP would provide a better quality of water supply
that is less susceptible to changes in the groundwater quality resulting
from surrounding development. Funding of the necessary facilities
would require additional analyses that are beyond the scope of this study.
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3.5 Additional Project Implementation [ssues

Water Quality Effects on Non-LVP Participants

The purpose of the LVP, which is under construction, is to provide
improved water quality and emergency water supply storage, not water
supply development. LVP cost participants are the CCWD, the City

of Pittsburg, the City of Antioch, and DWD. Because Brentwood,
Discovery Bay, and Byron are not LVP cost participants, they cannot

use water from the Los Vaqueros Reservoir unless new cost sharing
agreements are signed and an additional environmental analysis 15 com-
pleted.

As a result, separate freatment plants are required to effectively segregate
deliveries to nonproject participants from the supplies stored in Los
Vaqueros Reservoir. At the Randall-Bold WTP, parallel treatment facili-
tes would be constructed for these deliveries (as described for Options 1B
and 2B). Separate raw water and treated water plumbing would be
required for the parallel plants, though the control building, laboratory,
etc., can be shared.

Raw water supplies delivered to the non-LVP participants would con-
tinue to be diverted at Rock Slough; no Los Vaqueros Reservoir water will
be available for blending during periods of reduced water quality in Rock
Slough. The historic quantification of this water quality effect is under
revision, due to the ongoing Bay-Delta program, the dedication of water
in CVPTA, and the SWRCB water rights hearings process. Absolute quan-
tification of this water quality effect is outside the scope of this study and
not possible until the potential impacts from these other programs are
known. Therefore, for this study, the total water quality effect on non-
LVP entities will remain relatively unknown.

Restrictions on Diversions

According to LVP permits, a 30-day restriction on diverting water from
Rock Slough and Old River is imposed on CCWD. "During April 1-30,
CCWD will avoid diversions from the Delta and will instead release up to
12,500 af of water (equivalent to CCWL's projected critical-year buildout
demands in April) from the LVR fo meet demands in the CCWD service ared.
These releases will occur only if storage in the reservoir is above entergency
storage levels and will continue until reservoir emergency storage levels
(70,000 af in wet, above normal, and below normal years and 44,000 af in dry
and critical years) are reached. When emergency storage levels are reached,
CCWD will, without limitation, be able to continue or initiate diversions from
the Delta for direct use within the CCWD service area.” (USFWS, Los
Vaqueros Project Biological Opinion for Delta Smelt, September 24,
1993; CCWD, Los Vaqueros Project Final Environmental Impact
Report/ Environmental Impact Statement, 1993; NMFS, Los Vaqueros
Project Biological Opinion for Winter-Run Chinook Salmon, March 18,
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1993; CESA Memorandum of Understanding, Reference 9339, 1994; and
SWRCB, Decision No. 1629, Los Vaqueros Project of Contra Costa Water
District and U.S. Bureau of Rectamation). According to the contract
terms, the Department of Fish and Game, United States Fish and
Wildlife Service, or National Marine Fisheries Service can require
modification in the time period mentioned above to protect endangered
or threatened species.

A significant issue relative to this 30-day restriction is whether it may
also apply to other diversions from Rock Slough or Old River. For
example, Option 1 includes continued diversion of water from Rock
Slough and treatment at a segregated treatment facility for Brentwood,
Discovery Bay, and Cowell. Because these entities are non-LVP partici-
pants, they do not accrue water storage benefits in Las Vaqueros Reser-
voir. Therefore, they must either continue to pump from Rock Slough or
provide for storage of approximately 30 days of flow adjacent to the
Randall-Bold WTP.

Because it is not yet resolved whether the 30-day restriction would
apply to other diversions from Rock Stough or Old River, costs
presented in this study do not provide for storage. Storage could be
provided in an above-ground storage reservoir (like Contra Loma) or
through an aquifer storage and recovery (ASR} system. Preliminary
hydrogeologic evaluations of East County indicated that the Sand Hill
area near Oakley has some potential for short-term ASR.

Costs of an ASR system will depend on the number of ASR wells
required to meet the maximum-day demand of Brentwood and
Discovery Bay. The maximum-day demand of 43 mgd would require
a total wellfield pumping capacity of about 30,000 gallons per minute

(gpm).

Depending on the choice of ASR site and well yield, about 20 to 30 ASR
wells should be able to meet the raw water need at the treatment plant.
Capital costs for such an ASR facility will range from $10 million to

$24 million based on a cost of $500,000 to $800,000 per ASR well.

How ever, more field investigations are necessary to verify this prelimi-
nary determination of number of wells and cost. It appears the ASR
approach probably would be more cost-effective than an aboveground
reservoir and easier to implement, given the current level of develop-
ment around the Randali-Bold WTP.

The 30-day storage requirement for Brentwood, Cowell, and Discovery
Bay would be 660 million gallons, or about 2,000 acre-feet (based on a
22-mgd average-day demand at the 2040 level of development). At
times outside of the restriction period, raw water from Rock Slough
would be conveyed through Contra Costa Canal to the proposed storage
reservoir. During the restriction period (April), stored water would be
pumped to the Contra Costa Canal for delivery to the Randall-Bold
WTP. Capital costs for a storage reservoir near Contra Costa Canal
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would be approximately $38 million (1995 dollars). This cost estimate
includes excavation, lining, appurtenance structures, fence, access road,
land purchase, site work, and a pump station and pipeline to connect
the storage reservoir with the Contra Costa Canal.

Incorporation of SRIP Improvements

CCWI's SRIP study, which is being conducted to address the seismic
reliability of the water delivery system, is nearing completion. This
study is evaluating the feasibility of treated /raw water pipeline facilities
that would parallel the Contra Costa Canal and connect the Bollman
and Randall-Bold WTPs, thus providing additional overall system
reliability. In addition, this connection pipeline could take advantage of
the available treatment capacity at Randall-Bold WTP, thereby offsetting
expansion requirements at Bollman WTP. This connection pipeline also
can convey the unused capacity of the City of Pittsburg WIP.

Depending on the outcome of the SRIP study, this study’s cost analysis
may need to be revised. For example, if CCWD constructs the pipeline
to connect the Randall-Bold WTP with the Bollman WP, the cost of
delivering treated water to East Antioch from Randall-Bold WTP would
be reduced. This reduction might be significant enough to affect the
decision on future expansion of the Antioch WTP.

Because the purpose of the Phase II Study treatment option analysis is
not to recommend treatment options, but to provide information
regarding the relative tradeoffs of decisions for treated water delivery to
be made by the ECWMA members, the unknown effect of the SRIP does
not prevent the Phase II program from proceeding. Rather, itis
important to note that the SRIP study will have a significant bearing on
ECWMA members’ future decisions regarding water supply facilities.
This impact should be evaluated as ECWMA members move forward in
implementing the overall recommendations of this study.
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Chapter 4—Water Supply
Alternatives

The development and evaluation of water supply alternatives for East
County is a primary objective of the Phase II study. Chapter 2 sum-
marizes the development of the projected water demands and the
potential available water supply sources. This chapter presents the
results of the water supply alternatives analysis for East County. The
potential alternatives are presented, along with the estimated water
supply development costs. The results of the screening workshops with
the JMC and GBR are also summarized .

4.1 Development of Water Supply Alternatives

As noted in Chapter 2, East County has a wide range of water supply
sources to meet its water demand. In fact, analysis has shown that there
is ample total supply in East County to meet the normal-year demands
through the end of the year 2040. Drought-year demands, however, will
not be met without additional supplies because available surface water
supplies from key sources, specifically CCW1D’s CVP contract and San
Joaquin River diversions, will be reduced during a drought.

In developing the water supply alternatives, this abundant total water
supply was evaluated in detail. A concept of “maximized pooling” of
the water supplies was developed to address the potential benefits
associated with fully using the water supply in East County. The
concept of “maximized pooling” of surface water supplies refers to the
ase of all locally available surface water supplies to the greatest extent
possible to meet East County’s combined water needs .

Practical implementation of the maximum pooling concept would
require new agreements for the long-term transfer of surplus water
supplies from the two agricultural districts (ECCID and BBID) to the
agencies serving East County urban areas. Currently, a water transfer
approach is being implemented on a smaller scale. CCWD and ECCID
have entered into a water service agreement that allows the transfer of
21,000 ac-ft/yr of ECCID's agricultural water supplies over the long-
term to CCWD for urban use within the ECCID service area.

Some variation in normal-year supply under future conditions was
identified during the analysis of potential supplies. As noted in
Chapter 2, CCWD currently has a contract for water supply from the
USBR through the CVP. This water supply contract provides for a total
supply of 195,000 ac-ft/ yr, subject to drought restrictions and regulatory
reductions. These water shortage provisions of CCWD's CVF contract
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are discussed in Chapter 2. As shown in Table 2-4, shortage provisions
during drought years reduce the amount of available CVF supply to
161,200 ac-ft/yr (in year 2040}. In addition, CCWD's CVP supply can be
reduced further in the future because of potential contractual changes;
any change in the contract will affect both normal-year and drought-
year supplies. Discussions with CCWD indicate that CCWD’s planning
assumptions for the CVP contract include a potential reduction of

15 percent of the total contract in the year 2010, when the current
contract will be up for renewal. The reasons for this potential reduction
range from the effects of the implementation of CVPIA to the outcomes
of the SWRCB water rights hearings and the CALFED process for the
Bay-Delta system.

To account for the potential reduction of CVP supplies, this study devel-
oped two optional normal-year water supply levels:

o Option A--CCWD CVP water supply contract maintained at a cur-
rent level of 195,000 ac-ft/yr from 1990 to 2040.

e Option B--CCWD CVP water supply contract reduced to 166,000 ac-
ft/yr (15 percent reduction) at contract renewal in 2010.

To develop the range of water supply alternatives available for East
County, three broad water supply scenarios were configured. These
scenarios, summarized below, compared the total water demands in
East County and CCWD's
TWSA to total water supplies
under normal-year and
drought-year conditions. It
was necessary to compare
total water supplies to total
demands, including areas out-
side of East County (CCWD's
TWSA), to evaluate the effects
of water shortages on the
overall expanded study area.

Scenario 1 uses local surface
water resources exclusively,
and to the maximum extent
possible, to meet the future
water needs. The use of
groundwater as a supply

between the ECWMA members requires the .
definition of how COWD's CVP supply is distributed

in drought years. Current CCWD practiceisto "B

source is limited to periods
when local surface water
supplies are inadequate to
meet water needs.
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Scenario 2 uses local surface water resources to the maximum extent
possible and also uses local groundwater at the current level of pump-
ing to meet future water needs. As a result, groundwater is not availa-
ble to meet water shortages in periods of drought or regulatory supply
reduction, unless the pumping level is increased beyond the baseline
level of groundwater pumping.

Scenario 3 uses local surface water resources within the limits of exist-
ing surface water sharing agreements (current pooling); no new water
transfers are assumed among the local water rights holders. The use of
groundwater is continued at the current level of pumping to meet the
future water needs.

The resulting surplus or deficit in total water supply for each scenario
in a normal year is summarized in Figure 4-1. It is assumed that there
will be no additional reductions in CCWD's CVP supply (i.e., the CVP
contract amount of 195,000 ac-ft/yr is assumed throughout the study
period). The surplus water supply shown in Figure 4-1 indicates that in
normal years, there is adequate total water supply to meet the projected
total demands in both the north-central and eastern portions of the
county under all three water supply scenarios . The total supply sur-
plus ranges from 28,100 ac-ft/yr for Scenario 3 to 67,000 ac-ft/yr for
Scenario 2 (at the 2040 projected conditions).

100,000

B Scenario 1

90,000 B Scenario 2
' B Scenario 3

Surplus {+) or Deficit (-} (ac-ftiyr)

2000 2020 2040
Year

Figure 4-1
Water Supply Surplus in Normal Year without CCWD Reduction {Option A}
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In a similar fashion, Figure 4-2 summarizes the projected surplus or
deficit in total supply during a drought year, assuming that CCWD's
CVP supply is not reduced. In Figure 4-2, deficits in supply (reported as
negative values) are indicated for all scenarios at the year 2020 condi-
tions and beyond. A surplus in supply is projected for the year 2000
conditions for Scenarios 1 and 2 (6,600 and 21,100 ac-ft/yr, respectively).
The maximum deficit is projected to be 43,800 ac-ft/yr for Scenarjo 3 at

the 2040 conditions,
ao,ooof d
- i Scenatio 1
20,0004 B Scenatio 2
! BAScenario 3

16,000

=10,000

20,000}

-30,000-1

-40,000

-50,0001

Surplus (+) or Deficit () (ac-ftlyr)

-60,000-]

70,000

2000 2020 2040
Year

Figure 4-2
Water Supply Surplus/Deficit in Drought Year
without CCWD Reduction (Option A)

Figure 4-3 summarizes the projected surplus or deficit in total supply
during a normal year under the assumption that CCWD’s CVP contract
will be reduced in the future. As previously described, the baseline
assumption used to assess the impacts of the potential reduction in the
CVP contract amount results in a total normal year supply of 166,000 ac-
ft/yr. This represents a 15 percent reduction from the current contract
amount. Figure 4-3 indicates that once again there is a surplus in avail-
able supply for the normal-year condition, with one exception. A slight
deficit in supply (on the order of 1,000 ac-ft/ yr) is projected for the 2040
condition with Scenario 3. Compared to the total amount of water
supply and demand (on the order of 300,000 ac-ft/yr), this deficit is
insignificant.

SACI115543/017.poC 4-4




--- -t @ Scenario T |— e m——
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Surplus (+) or Deficit (-} {(ac-ft/yr)

2000 2020 2040
Figure 4-3 Year

Water Supply Surplus/Deficit in Normal Year

with CCWD Reduction (Option B)

Figure 4-4 provides a summary of the projected water supply surplus
or deficit for each scenario under a drought condition, assuming
CCWTI)'s CVP contract is reduced as previously described. Under these
conditions, the maximum amount of water supply deficit is projected.
Although a surplus is still projected for the year 2000 conditions using
the Scenario 1 and 2 assumptions, the maximum deficit in 2040 has
increased to approximately 65,700 ac-ft/yr for Scenario 3. This differs
significantly from the deficits shown in Figure 4-2 and illustrates the
importance of the results of the study to CCWD’s CVP supply
assumptions for future conditions.

30,000-

: e — HScenario 1
20,000+ : @ Scenario 2
: K Scehario 3 |

10,000

L

-10,000-|

-20,000-}

~30,000-

-40,000-

Surplus (+) or Deficit (-} (ac-ftfyr}

-50,000-]

-60,000

-70,000-

2000 2020 2040

Figure 4-4
Water Supply Surplus/Deficit in Drought Year
with CCWD Reduction {Option B)

Year
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As shown in Figures 4-1 and 4-3, the

Water Rights Issues Associated with :: normal-year supply under all water
the Maximum Poo Img Concept [ supply scenarios is adequate to meet the
The abllity to |mp[ement the .m'ammuzed Iocal _poolmg ooncept s § projected full demands of north-central

and eastern areas {with the exception of
the slight deficit projected for Scenario 3
under a reduced CCWD supply assump-
tion). However, in a normal year,
CCWD's CVP contract is still subject to a
potential regulatory reduction of up to 15
percent under water shortage provisions.
Therefore, a buffer of normal-year supply
is needed to provide for this regulatory
reduction and to maintain adequate
deliveries.

In consideration of this potential
regulatory reduction, it was recom-
mended that all water supply alternatives
should have a reliable normal-year water
supply in excess of East County’s total
projected water demand. The following
criterion was used to determine how
much additional normal year supply is
required:

Normal year total water supply for
each alternative should be greater
than the total water demand by
approximately 15 percent of the
municipal and industrial demand.

Application of this criterion resulted in
supplemental water needs in normal
years, beyond the base water supply
available for the water supply scenarios
shown in Figures 4-1 and 4-3. The
normal-year supplemental water requirement can be obtained through
several mechanisms:

Y.
be antlc;pated and addresse

¢ Long-term water transfer agreements
e Water reclamation (nonpotable and potable)
¢ Long-term water conservation

Chapter 2 presents information on the implementability of each of these
mechanisms. All were deemed suitable for developing normal-year
water supplies. However, long-term water conservation can result in
demand hardening, which reduces the area’s ability to respond to
drought restrictions through short-term demand management.
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As presented in Figures 4-2 and 4-4, in drought years, the need for sup-
plemental water ranges from zero to 65,700 acre-feet. For the purpose of
this study, a critical drought was assumed to occur once in every 7 years
during the study period starting in year 2004; this assumption is consis-
tent with the FWSS assumptions and with the California DWR Planning
Criteria. The amount of drought-year supplies necessary in any one
year was based on providing the projected East County water demand
documented in Chapter 2. As presented in Chapter 2, East County’s
projected demands include an urban water conservation level of 10 per-
cent, achieved in 2 percent increments each decade from 1990 to 2040.

Numerous methods are available for obtaining drought-year supplies
for East County . The following methods were analyzed as part of this
study:

s Spot water transfers
s Short-term demand management/water conservation

¢ Continued groundwater pumping (only up to the limits
of current extractions)

e Short-term water reuse projects
¢ Groundwater banking

Water supply alternatives were developed to address all of these
methods of obtaining drought-year supply. Figure 4-5 summarizes the
water supply alternatives that were developed to evaluate the various
methods of obtaining both additional normal-year supply (when appli-
cable} and drought-year supply. '

4.2 Estimation of Water Supply Alternative Costs

A water supply alternatives cost model was developed fo prepare the
cost estimates for the water supply alternatives. The cost model inte-
grated the projected demands for water with the various methods of
providing normal-year and drought-year water supplies. The model
was configured to account for timing of water supply development,
inflation, and amount of water supply development. Details of the cost
estimating procedures and the detailed model output are provided in
Technical Memorandum No. 5.
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Figure 4-5
Water Supply Alternatives

Phase Il East County Water Supply Management Study
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Costs were estimated for water transfers, drought measures, and recla-

‘ mation facilities. Costs of transfer includes the cost for water only; it
ult‘;r’;atwes do not does not include other associated costs, such as permitting, environ-
?g;{;ﬁ ;:OCS;;)C s; T mental mitigation, potential legal costs, or associated water facilities,
b e ¢ au i th ut i ﬂp P y, i because they cannot be estimated now. Costs for alternatives with
reclamation include both the capital and O&M costs of reclamation
facilities. The water supply alternatives do not include costs for
CCWD's CVP supply, because that is the same for all alternatives. All
costs were combined to prepare a net present value cost for use in
comparing the alternatives. Economic factors used in the net present
worth evaluation were:

The water supply

e Capital cost escalation factor: 4 percent
¢ Annual cost escalation factor: 4 percent
e Discount rate: 6.5 percent

Table 4-1 summarizes the cost factor assumptions that were used in
developing the water supply alternative costs.

ostFastor Assumptions

eclamation (noripotable) -

Reclamation (potable).

 Groundwater Pumping $48 CVPIA-P elummary En\nronmental
L Impact Statement agricultural -
&conomics: study, plus back- che
with’ current pumpmg practlces

f-S.:or!'T mDemand Managem

" CVPIA Water Augmentation Study

-':Groun water Banktng
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As described in Chapter 2, several potential reclaimed water projects
have been studied in the project area. As part of this study, previous
reclamation work was reviewed and used to prepare costs associated
with developing reclaimed water supplies. A detailed description of
this analysis is provided in Technical Memorandum No. 3.

The cost analysis included the two reclamation: options found to be the
most applicable in meeting the water needs for the alternative water
supply scenarios. These options are the DDSD Reclamation Option and
the Ironhouse/ Brentwood Option. Their facility layouts are shown in
Figure 4-6. The DDSD Option uses reclaimed water from DDSD for
industrial reuse and urban irrigation in the Pittsburg and Antioch areas.
The potential industrial users of the reclaimed water are US5 Posco,
Dow Chemical, and Gaylord Industries (or equivalent replacement).
The Ironhouse/Brentwood Option uses reclaimed water from ISD and
Brentwood to irrigate agricultural lands in the ECCID. As noted in
Table 4-1, the range of costs (amortized) for developing these options is
$800 to $1,200 per acre-foot.

A potential exists to use reclaimed water as a drought supply, as well.
For developing drought supplies using reclaimed water, an option
similar to the Ironhouse/Brentwood Option was developed. It was
assumed that a pipeline would be installed to connect the ISD and
Brentwood WTPs to ECCID's main canal. In a drought, it was assumed
that reclaimed water would be delivered fo the ECCID canal in
exchange for surface water supplies. Due to the infrequent use of this
system, the costs would be high compared to other drought-supply
options. The cost of this reclamation drought supply would be
approximately $2,300/acre-foot.

Some alternatives were configured for possible potable reclamation in
the later years of the study period. Implementation of potable reuse in
the study area is not considered feasible in the foreseeable future, but it
may be a viable water supply option later in the study period. For this
reason, it was included in this analysis. To obtain a cost estimate for
potable reuse, it was assumed that highly treated reclaimed water from
DDSD would be delivered to the Contra Costa Canal for reuse. The
treatment process train for implementing potable reuse includes tradi-
tional secondary treatment with filtration, microfiltration, reverse
osmosis, decarbonation, and disinfection. Brine disposal through falling
film vapor compression evaporation and forced circulation crystalliza-
tion (resulting in salt production) was assumed.

Table 4-2 summarizes the results of the cost estimate analysis for the
water supply alternatives as reflected in the unit present worth cost of
these alternatives. The alternatives are grouped by the water supply
scenarios and segregated between those with and without reclamation.
Detailed information on each supply alternative is provided in Techni-
cal Memorandum No. 5.
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TABLE 4-2 _

Unit Present Value of_Wat_er Supply Afternatives. - - %

As shown in Table 4-2, the costs in terms of net present worth for the
water supply alternatives range from $40 to $197 per acre-foot of water.
Higher costs are associated with using reclaimed water for drought
supply or implementing potable reuse.

In general, alternatives associated with Scenario 2 are lower in cost. It
should be noted that these costs are for water supply development and
do not include treatment or distribution. Costs associated with treat-
ment and distribution are presented in Chapter 3. Costs of acquiring
current supplies (such as CCWD's CVP water supply) are not included
either because they are the same for all alternatives.

4.3 Screening of Water Supply Alternatives

Process for Screening Water Supply Alternatives

Numerous water supply alternatives were developed for this study.
The four-step process used to screen these alternatives is listed on the
following page.
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1. Develop screening criteria in a workshop setting with GBR.

S

Apply screening criteria to the water supply scenarios.

3. Select apparent best water supply scenario for more detailed
screening.

4. Apply the screening criteria to the water supply alternatives
associated with the selected scenario.

The following sections document the results of this process.

Criteria for Screening Water Supply Alternatives

Criteria for screening the water supply alternatives were developed by
the GBR and JMC early in the project based on six “critical success
factors” defined in the initial workshop. The development of these cri-
teria and the measures and rating method are described in Technical
Memorandum No. 5.

Screening of Water Supply Scenarios

As a first step in screening the water supply alternatives, the
alternatives were grouped into the water supply scenarios. Each
scenario was screened in a workshop session
with the JMC on February 27, 1996. The
resulting screening matrix is presented in
Figure 4-7.

e A summary of the tradeoffs between the
alternatives relative to each criterion is

presented below.

¢ Cost-Effectiveness. Scenario 3 ranked
consistently higher in cost, with the
exception of Alternatives 3B-2.1, 2.2, and
2.3, These alternatives used long-term
transfers to provide the additional water
supplies. Based on the assumptions used
for cost estimating, the long-term transfer
costs were similar to internal transfer
costs later in the study period. Scenarios
1 and 2 were generally equivalent in
costs.

ble over: §

4. nstltutlonal Independence .

. Alternatives should enable each entity ofmove forward ]
‘within the framework of fhe overaﬂ ofan. - N |

Cooperatzon!FleXIbrhty

AIternatrves should prowde operatrona! ﬂex:bmty to fake
advanrage of opporfumt' s.}and fo meet member needs E

Customer Sat:sfachon ‘ : % L
A!ternat:ves must ach;eve cusfomer satfsfactfon o _ﬁ

O‘J ;.:

SACH115543/017 poc 413




— TTIHINIZHD

Apmig Juawaieuepy Ajddng sarepn Aunoo 1se3 |j aseyd 1004 = m
soiieudds Ajddng iapep 104
xrijepy Suiuaalds eriajiid) S1BIIPOW =

/-t 2In314

?wEmmm:mEu:mEaﬁ m.(.u
. S 7 UOHEWRIIY ;

.

P R R O R T D T T

g
d d W W D D N P Jouiag) UbsaL 10 VT

| oz st il ..,.,, Bl issesal il O Ty T Pt a L < .
| o oy Py el Qe et SO IR "...,.;_..r.,,....;.._..u.L oA RAS ] PR i s e R AR e b i SR e

i

putiannt] et & PSR OERES T BEvERCETT S

sigjsued] 131epA Jods 1-YZ

Ajddns .Emn.ﬁﬁ DAL UV

@

./m\ Surjood Ja1eM 32RUNS JUILIND
< ST [ RRREA R el ey !

®

2,

Gipqixap]  Reauspuadopuy Aipiqe. Apddig | ssaUIADIIL]
Juoneodaory | [evoamysup | -juatudjdiu ST 12IEM ~J50)
ajenbapy. | 2ienbapy

Appiqeipy

WQs9s-61-80 Z-S/XUIB "USSIoS WD 0Q'0VEFSSLHE



o Reliability—Adequate Water Quantity. Scenario 3 required the
most water, so it received a poor rating. Seenatio 2 resulted in the
lowest requirement for additional water supply due to the continued
use of groundwater, so it received a good rating.

o Reliability—Adequate Water Quality. Scenario 1 resulted in the
highest amount of surface water supply because groundwater
supplies were used for drought relief only. Due to the differences in
water quality between surface water and groundwater supplies,
Scenario 1 was ranked high. The groundwater supplies would still
provide adequate water quality for domestic uses; however, it is
clear that the quality would be generally less, with respect to total
salts and certain specific constituents.

+ Implementability. Scenario 3 was rated poor because this scenario
required negotiations for additional supplies from outside the proj-
cct area. Scenarios 1 and 2 were deemed to be equivalent, since both
resulted in negotiations between ECWMA members to maximize
water supplies in the study area.

s Institutional Independence. Because maximizing the pooling of
water supplies in the study area generally resulted in less institu-
tional independence (due to the need to work more closely as an
association), Scenario 1 was ranked lower than Scenarios 2 and 3.
Scenario 3 would provide the highest level of institutional inde-
pendence, since each agency would be required to obtain water
resources for itself in the open marketplace.

« Cooperation/Flexibility. Scenarios 1 and 2 would provide the
maximum amount of cooperation and operational flexibility because
they embody the concept of maximized pooling of water supplies in
the study area. Scenario 3 would result in less cooperation and
flexibility.

o Customer Satisfaction. Although no rate effects were quantified, it
was generally assumed that lower overall water costs would have
less potential impact on rates. None of the alternatives would be
likely to have significant socio-cultural impacts; therefore, this factor
did not affect the ranking. However, Scenarios 1 and 2 would
coduce uncertainties in water supply, so they were ranked higher
than Scenario 3.

Based on this analysis, Scenario 2 was selected. This scenario has:

e Smallest supply deficits
¢ Narrowest cost range

¢ Best ratings in screening process
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Screening of Selected Water Supply Alternatives

Following the selection of Scenario 2, the associated water supply alter-
natives were analyzed. The water supply alternatives associated with
Seenario 2 are similar for each option; therefore, for simplicity, only
Option A was carried forward. If CCWD's CVP water supply is
reduced in the future, additional water supplies would be developed
through internal transfers.

The Scenario 2A alternatives were evaluated and reviewed with the
CBR at the March 27 workshop. Figure 4-7 summarizes the screening
matrix results for these alternatives. A summary of the tradeoffs
between the alternatives relative to each criterion is presented below.

e Cost-Effectiveness. Alternatives 2A-1and 2A-2 exhibited lower
costs. Alternatives that included the use of reclamation to develop
drought supplies were more expensive.

o Reliabjlity—Adequate Water Quantity. No major difference was
noted among the alternatives. All of the developed alternatives
provided the necessary water supplies.

e Reliability—Adequate Water Quality. Alternative 2A-2, short-term
demand management, was not affected by drought, whereas the
other two alternatives were affected equally in a drought.

¢ Implementability. Spot water transfers were viewed as being
relatively easy to implement, so Alternative 2A-1 received a good
rating. Implementation of a reclamation program for drought sup-
plies required more capital and environmental documentation, so
‘Alternative 2A-3 received a poor rating. Short-term demand man-
agement was also easier o implement than reclamation, but it was
more complex than spot water transfers, resulting in a moderate
ranking for Alternative 2A-2.

o Institutional Independence. Implementing reclamation involves
more agency coordination and financing, s0 Alternative 2A-3
received a poor rating. Acquisition of spot water transfers results in
the maximum amount of independence between agencies, resulting
in a good rating for Alternative 2A-1

s Cooperation/Flexibility. Implementing reclamation for drought
supply provides maximum flexibility, because it is easy to begin to
use the system once the infrastructure and agreements are in place.
Short-term demand management requires the implementation of
conservation-enhancing measures by the agencies, 0 it is less
flexible.

s Customer Satisfaction. Implementing short-term demand man-
agement is less satisfying to customers because it involves increased
cost and effort on the part of the customers.
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Chapter 5—Recommendations
and Implementation Strategies

This chapter summarizes the study recommendations for the develop-
ment of a water management plan to meet East County future water
needs. Implementation strategies for water treatment and distribution
facilities are also presented.

54 Recommendations

Water Supply Development Recommendations

The recommended method for water supply development involves
maximizing utilization of local surface water supplies in the project area
and continuing to use groundwater supplies at the current level. This
concept of “maximized pooling,” where ECWMA members’ surface
supply surpluses are combined into one common supply pool for use by
any member, would provide East County with sufficient normal-year
supplies to meet projected needs and minimize the need for additional
supplies during drought.

Successful implementation of the maximized pooling concept will
depend on the ability of the agencies to reach agreement on resource
sharing and to resolve water rights issues, s0 that potential legal
challenges by other interested parties can be met.

Treatment Options Presentation

The Phase Il study involved conducting an extensive analysis of the
water treatment options for East County and developing detailed cost
estimates for five options (see Chapter 3 and Technical Memorandum
No. 3.1). However, recommending the best treatment option is not the
purpose of this analysis. Instead, detailed technical and financial infor-
mation on facilities is provided in this report for ECWMA members’ use
in selecting a preferred option. Information on the implementation
strategies for these options is also provided in this report.

Treatment Option implementation Issues

Three significant issues were defined and considered during the devel-
opment of the water treatment options. They are described below.

Water Quality Effects on Non-LVP Participants

Brentwood, Byron, and Discovery Bay are not participants of the LVP.
As a result, their treated water quality will not acerue any benefit from
Los Vaqueros Reservoir storage. One option discussed by the JMC is
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modifying the LVP to allow Brentwood, Discovery Bay, and Byron to
participate in the project to the extent that they would receive the bene-
fits of Los Vaqueros Reservoir storage. This modification has serious
implications for LVP facilities operation and would require substantial
California Environmental Quality Act (CEQA) and National
Environmental Protection Act (NEPA} documentation, as indicated by
CCWD. Should the non-LVP participants pursue inclusion in the LVP,
Treatment Options 1 and 2 include provisions for centralized treatment
at the Randall-Bold WTP (Options 1A and 2A). Without modification of
the Los Vaqueros service area, the separate WTPs (Options 1B and 2B) at
Randall-Bold will provide treated water for the area.

Restrictions on Delta Diversions

The CCWD's Los Vaqueros permit imposes a 30-day restriction on
diversion from Rock Slough or from the Old River intake. Tt is not clear
whether the other ECWMA members (Brentwood, Discovery Bay)
wishing to develop freated water supplies from the Delta would be
subject to the same restriction. Ifa similar 30-day restriction is imposed,
water storage would be required to meet demands during those 30-day
periods.

Surface storage may be more costly than ASR (see Chapter 4).
Therefore, an ASR system should be considered. Should ASR be
chosen, treatment options that locate new treatment facilities in the
Sand Hill area of DWD should be favored; this would minimize the
costs of ASR by using the high transmissivity of the underlying aquifer.

incorporation of SRIP Improvements

As part of the SRIP, CCWD has determined that facilities paralleling the
Contra Costa Canal would increase the reliability of the water system.
The primary facility under consideration is a raw /treated water pipe-
line between the Randall-Bold WTP and the Bollman WTP. If CCWD
elects to construct this pipeline, the cost of delivering treated water to
the Antioch WTP from the Randall-Bold WTP could be reduced substan-
tially, depending on cost-sharing provisions. This cost reduction might
be significant enough to affect the decision on the Antioch WTP
expansion.

Cost Tradeoffs Between Antioch and Randall-Bold WTPs

Given that cost differences are insignificant, other factors (such as the
“opitical success factors” used in this study) should be considered in
determining which facility {Antioch WTP or Randall-Bold WTP) to
expand to meet East Antioch’s needs.

Cost impacts of the potential SRIP raw / treated water pipeline were not
evaluated. This pipeline might be able to deliver treated water to the
Antioch WTP from the Randall-Bold WTP and reduce the total delivery
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cost for Treatment Option 1. When determining whether to expand
the Antioch WTP, the City of Antioch should discuss with CCWD the
potential for savings by connecting to the SRIP pipeline.

Treated Water Supplies for Discovery Bay

Supplying treated surface water to Discovery Bay will be expensive.
The most cost-effective method analyzed involved a new East County
WTP, at a capital cost of approximately $13 million to $14 million
(treatment and distribution); this cost contrasts to an estimated cost of
approximately $3.2 million to $4.7 million for a groundwater treatment
facility.

These cost estimates are for meeting the maximum-day demand of

5.6 mgd in Discovery Bay at the 2040 level of development; they do not
include costs for treatment and/ or storage for fire flow. The storage
requirement for fire flow in Discovery Bay would range from 540,000
gallons to 1 million gallons, based on maintaining 3,000 to 4,000 gpm for
3 to 4 hours. This fire flow storage could be achieved in a groundwater
treatment option system for less than §1 million.

Treatment Option 5 includes the cost of a water treatment facility in the
Byron area. Additional distribution facilities would be necessary to
deliver water from the Byron area to Discovery Bay. This option was
not evaluated in detail, though it might provide a lower surface water
treatment cost, depending on cost-sharing provisions. Cost-sharing
discussions should be held between Brentwood and Discovery Bay
regarding the potential new East County WTP; a conceptual cost
analysis should be performed for the Discovery Bay/Byron option.

Treated Water Supplies for Byron

Developing treated surface water supplies for the Byron area will cost
approximately $6 million to $7 million (see Chapter 4). Because Byron
lacks a centralized potable water distribution system, installing the
needed distribution system would involve additional costs. Current
development plans for Mountain House in the BBID service area require
the construction of a surface WTP within this development area. Unfor-
tunately, the location of the proposed WTP within the Mountain House
development precludes its cost-effective expansion to meet Byron’s
capacity requirements. If this WTT is located closer to Byron, it might
be possible to achieve economies of scale in treatment capacity and
provide the Byron area with treated surface water supplies. BBID
should discuss this possibility with San Joaquin County and the
Mountain House developers.

Other Recommended Investigations/Activities

During this study, several other recommended investigations or activi-
tes were identified. These are summarized below.
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Evaluate ASR Potential Near Randali-Bold WTP

Any diverter of potable water supplies from the Rock Slough or Old
River Intake can be required to stop diversions for a 30-day period (see
Section 3.5). This requirement would be similar to the LVP permit
requirement, which may establish a precedence. One option for
meeting related storage requirements is to develop an ASR system,
which involves injecting water into a suitable aquifer through a well
when water is available and recovering that water from the same well
when it is needed. More than 20 ASR projects are currently operable in
the United States, including several in California, and several ASR
investigations are underway locally. ASR provides cost-effective water
storage with minimal water quality impacts and eliminates evaporation
loss that occurs with surface storage. ECWMA should investigate the
feasibility of ASR in the area of the Randall-Bold WTP. Preliminary
hydrogeologic assessment indicated that this location had the best
characteristics for an ASR project. There are many locations in the
United States where ASR programs are currently operational, such as:
the cities of Pasadena and Goleta and the Calleguas Municipal Water
District in California; the Las Vegas Valley Water District in Nevada;
and the cities of Peace River, Cocoa, and Boynton Beach in Florida.

Perform Groundwater Yield Study

Information is not sufficient on the allowable groundwater yield in

the study area. This is a significant concern, given the importance of
groundwater supplies to the study area. ECWMA should commission a
comprehensive groundwater study of the East County area.

This assessment would involve consideration of groundwater quantity
and quality and the interactions between surface water and ground-
water supplies. A unified groundwater monitoring program would
provide valuable input to the knowledge base on groundwater in East
County, which would be useful in a groundwater yield study. A com-
prehensive groundwater monitoring program could be managed by
ECWMA and formulated along an Assembly Bill (AB) 3030 approach.
AB 3030, the California Groundwater Management Act, encourages
local public water agencies to develop and implement groundwater
management plans to maximize their total water supply while
protecting groundwater quality and facilitates those efforts. If funding
is limited, the study should be focused on the Brentwood/Discovery
Bay /Byron area initially and then on the DWD/ Delta Island areas,
based on area groundwater extractions, groundwater quality concerns,
and the relative importance of groundwater development to the area.

Update Water Supply Study

Regular updating of long-term planning documents is the most effec-
tive way to continue to anticipate the impacts of changes in planning
assumptions, demographics, development plans, and external factors.
ECWMA should commission updates of the Water Supply Study every
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5 years, allocating 1 year in the planning schedule for each update.
ECWMA member staff could update the study with or without consult-
ant assistance.

Administrative/lnstitutional Recommendations

Waintain East County Water Management Association

Significant cooperation among ECWMA members has developed
throughout this study, and ECWMA should maintain its viability while
the agencies implement Phase 11 recommendations. Legal advice is rec-
ommended regarding ECWMA structure. A more formalized organiza-
tion (e.g., a Joint Powers Authority) could also be formed if that would
maximize the benefits of cooperative association.

Regular ECWMA meetings and continued provision for a Chairman,
Vice-Chairman, and Secretary/Treasurer are encouraged. Positions
could be rotated among ECWMA participants every 1 to 2 years. Regu-
lar funding of ECWMA activities by relatively small ECWMA assess-
ments should be considered. Special assessments would be appropriate
to fund additional technical analyses.

An ECWMA library should be established at a mutually acceptable loca-
fion.

implement Dual Plumbing System for Future Reuse

Contra Costa County has implemented an ordinance (91-19) supporting
the establishment of dual water system areas, designated areas that
have dependable supplies of nonpotable water. This ordinance is appli-
cable to the unincorporated areas of the county.

Fast County expansion is increasing wastewater flows and the demand
for potable water, including water for residential landscape irrigation.
ECWMA members should implement a dual water distribution system
for all water service areas within East County. This strategy would
make it easier and less costly to develop future water reuse projects .

A dual water distribution system is defined by the American Water
Works Association as:

A water distribution facility that distributes two grades of water to
the same service avea: one potable and the other perhaps nonpotable.
The quality, quantity, and pressure available in each system are
functions of the sources and intended uses for each grade of water.

Installing a dual water system during construction is more cost-effective
than converting an installed irrigation system to reclaimed water use
later. During construction, an irrigation system can be installed in con-
formance with guidelines for reclaimed water irrigation use; potable
water can be used until reclaimed water becomes available.
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Maximize Reclaimed Water Use for Construction

Reclaimed water can be used for construction and obtained from filling
stations at reclamation or remote facilities. Requiring reclaimed water
for construction may increase construction costs due to increased
hauling distances. To mitigate this effect, the requirement could be
lifted for construction sites too remote from reclaimed water supplies.

ECWMA members should develop applicable ordinances for the use of
reclaimed water for construction, where practical. Implementation of
this strategy would not adversely affect any of the long-term alterna-
tives being considered.

Provide Water System Interties

Interties between WTP service areas increase reliability and flexibility
during emergencies. ECWMA members are developing or have devel-
oped interties between Pittsburg, Antioch, Brentwood, and DWD. As
part of the SRIP, a raw/treated water pipeline between the Randall-
Bold and Bollman WTPs is being considered. This pipeline could pro-
vide additional reliability to the Antioch and Pittsburg WTPs. The
Cities of Pittsburg and Antioch, the CCWD, and the DWD should
discuss potential intertie benefits associated with the SRIP.

Secure Ares of Origin and Delta Water RightsPref&rences for CVP
Water Use

The USBR’s procedures for allocating water under its state-granted
water rights for the CVP water do not conform with the principles out-
lined in the area of origin and Delta Protection Act provisions of the
State Water Code. The USBR's allocation procedures export water from
the Delta that is needed in the areas of origin and the Delta service area,
which violates state water rights principles. ECWMA and individual
agencies should participate in appropriate forums to ensure that the
area of origin and Delta Protection Act preferences provided for in state
law are applied to allocations made under the CCWD's CVP contract.
CCWD has submitted comments on this to the USBR for its interpreta-
tion of the area of origin statutes and for its water shortage policies.
Antioch, Pittsburg, and DWD submitted comments and provided
testimony at the March 12, 1996, SWRCB workshop requesting that the
SWRCB require the USBR to make available for purchase by its
contractors whatever quantity of water is necessary to meet the
reasonable requirements of the users of water on lands in the Delta
during all years. Other ECWMA members should consider joining
Antioch, Pitisburg, and DWD in the SWRCB’s upcoming Delta hearings
for the purpose of presenting a united effort toward convincing the
SWRCB to enforce the statutory preference given to water users in the
Sacramento-San Joaquin Delta. Other avenues should also be pursued
to achieve this goal.
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Relocate San Joaguin River Water Rights Poinis of Diversion to the
Contra Costa Canal Intake

San Joaquin River water rights are held by two ECWMA members
(CCWD and City of Antioch) and two industries (Gaylord and Dupont).
The usefulness of these water rights is severely restricted in low-water
periods due to poor water quality at the originally authorized diversion
points. The relocation of these points of diversion to the intake of the
Contra Costa Canal, where the water quality is more acceptable, would
permit the use of this water during drought periods. The relocation of
these points of diversion should be considered as additional points of
diversion that will supplement the current points of diversion; it would
not constitute a replacement of the current points of diversion. Such a
change would require the consent of DWR because of the water rights
settlement contracts and might provide water only when DWR would
permit it. .

5.2 Implementation Strategies

Strategies for implementing the recommendations developed in this
study are described in this section. A long-term plan for implementing
these strategies is illustrated in Figure 5-1.

Develop Maximized In-County Water Supply Alternative

Implementing the maximized pooling recommendation to obtain water
supplies for the future will require water service agreements between
agricultural and urban agencies. Considerable environmental docu-
mentation and water rights analyses will be required. Related strategies
and implementation steps are summarized below.

Prepare Statement of Principles for Maximizing In-County Use of Water
Supplies

East County will maximize its use of available water and derive signifi-
cant benefits from a water exchange agreement. A recent presentation
to the GBR by ECWMA's special water rights counsel, Stuart Somach,
has verified the merits of the maximized pooling approach. The signifi-
cant legal question associated with implementing this approach is
whether “the change in purpose or place of use causes no injury to
others” (Water Code Section 1706). Although the change in purpose
and/or place of use of BBID and ECCID pre-1914 water rights is
expected to be problematic, at least one legal opinion, provided for
BBID, indicates that this change is possible.

A unified approach by Contra Costa County interests will be required to
maximize pooling. Preparation of a statement of principles is the rec-
ommended first step in developing this unified approach. Meetings and
negotiations between ECWMA’s members must continue. These dis-
cussions should be initiated at the JMC level, with periodic review and
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concurrence by the GBR. The current administrative framework for
Phase IT should be continued to implement this strategy. Advice from
water rights counsel regarding implementation hurdles and strategies is
recommended. After initial strategies are developed, further technical
analyses should focus on determining potential impacts on other water
rights holders and Deita diverters.

Track SWRCB Water Rights/ CALFED Process

The water rights process underway at the SWRCB is determining what
modifications to water rights, if any, should be implemented to improve
state water resource management, including meeting the public trust
requirements in the Delta. This effort could significantly affect this
study’s recommendations.

Concurrent with the water rights evaluation, the state and federal gov-
ernments are engaged in the CALFED process, which involves a joint
evaluation of the Bay-Delta system. The goal of this process is the
development of a means to “fix the Delta.” Because East County is
within and adjacent to the Delta, CALFED process developments will
affect the area’s future water resources management.

While some ECWMA members are actively involved in both of these
processes, this involvement should be expanded fo include the common
needs of the entire ECWMA. If this is not possible, the ECWMA should
consider an approach to obtain involvement in the processes from the
perspective of the entire East County. If available, ECWMA member
staff should be used to obtain this involvement. Otherwise, legal or
water resource professionals’ counsel is recommended.

Develop Envitonmental Documentation Strategy

The maximum pooling concept can be further developed and imple-
mented in numerous ways. Potential challenges to implementation are
most likely to focus on the “injury” that will be caused to other water
users or to the environment. As a consequence, the best way to pursue
the maximum pooling concept is to develop environmental documenta-
tion that analyzes issues involved in successful implementation. In par-
ticular, impacts to third parties and the environment that result from
water-use changes contemplated in the maximum pooling concept
should be fully evaluated. Assuming adverse impacts are identified,
mitigation measures can be identified. (This might involve modifying
basic elements of the concept.) In this way, the final alternative could,
in fact, be developed to fully incorporate solutions to potential problems
associated with the concept. Proceeding in this way would also allow
the environmental review process to act as it was intended: potential
areas of concern could be identified early.
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Prepare Environmental Documentation

Implementation of the maximized pooling concept may require a joint
CEQA/NEPA document. The required joint CEQA /NEPA document
should be prepared by a professional consultant.

Develop Water Service Agreements

Following preparation of the principles of understanding and comple-
tHon of environmental documentation, water service agreements could
be negotiated. Timing, amount, and price for transferred water would
be the primary topics involved.

Implement Water Transfers As Needed

Following negotiation of the water service agreements, the transfer of
water supplies could be scheduled to meet East County’s requirements.
Because current demands are less than projected in this study, sufficient
time should be available before transfers are required.

CCWD has negotiated an agreement with ECCID to use up to
21,000 ac-ft/yr of ECCID water to supply Mé&I demands within the
ECCID service area. Another agreement with the City of Brentwood
provides for the transfer of 7,000 acre-feet of this 21,000 ac-ft/yr to
Brentwood to meets its future water needs.

Develop Drought Water Supply

Acquire Spot Water Transfers as Needed

Spot water transfers may be needed during droughts. Atbuildout con-
ditions, drought spot water transfer needs may be as much as 65,700
acre-feet. During the early years, sufficient water supplies will be avail-
able for drought needs, as shown in Chapter 2. Later in the study pe-
riod, however, additional drought supplies will be needed. When the
transfer of local water supplies is insufficient to meet drought require-
ments, additional water supplies will have to be acquired from the
Drought Water Bank or other sources.

Develop and Implement Short-Term Demand Management Program

Urban water conservation programs effectively reduce short- and long-
term water demand in many urban California areas. Short-term
demand management relies extensively on temporary habit changes,
focusing on discretionary uses, During drought conditions, voluntary
and mandatory regulations will be invoked.

ECWMA members have prepared the plans for efficient water use
required by the State Urban Water Management Planning Act of 1993.
ECWMA should form a technical team to compile a comprehensive
short-term demand management program for East County that would
include best management practices and an implementation plan.
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Develop Alternative Water Supply

Evaluate Nonpotable Reclamation Options

Although not specifically recommended by this study, continued
evaluation of nonpotable reclamation is encouraged. Under any alter-
native, industrial reuse should be pursued in the area of the DDSD
WWTP. Industrial use of reclaimed water would reduce industrial need
to obtain supplies from other sources during droughts. Although costs
associated with reuse are greater than costs for acquiring equivalent
supplies from the Drought Water Bank, payment by industries could
reduce the cost differential.

Water planning assumptions may change in the future, and reclamation
may become more favorable. As shown in Figure 5-1, evaluation of
nonpotable reclamation is scheduled to coincide with the first review of
the Water Supply Study.

Evaluate Potable Reclamation Options

Because of current constraints and slowly changing public perceptions
of potable reuse, a 2020 target date has been selected for its potential
implementation.

Public acceptance of potable reuse will only be obtained if all other
potential sources of water have been allocated for other uses. Given the
planning assumptions used today, sufficient water can be acquired
without implementing potable reuse in the study area. Therefore, this
incentive is not projected for the future. Nevertheless, given the variable
nature of the planning assumptions, potable reuse should not be
removed from the long-term water supply picture.

investigate Long-Term Transfers as Backup

The “no injury” rule may not be answered to the satisfaction of the
SWRCB, which could limit internal transfers. If this occurs, long-term
transfers from outside the county should be considered. Five sources of
water were identified in the FWSS for potential long-term transfer.
Discussions with these agencies would be necessary to determine the
feasibility and terms of a long-term water transfer.

Select Treatment Option

Evaluate Resuits of Treatment Optiens

ECWMA members should evaluate the benefits of each treatment option
for each agency and for the group. For instance, the cost per million
gallons of treated water under each option, as presented in Chapter 3,
does not apply equally to all participants. Costs can be higher for certain
participants than for others because of specific infrastructure connec-
tions. Individual agency costs can be determined from the detailed cost
tables presented in Technical Memorandum No. 3.1.
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fnitiate Activities for New Treatment Plani(s)

Ornce a treatment option is selected, several actions should be initiated;
some actions should be pursued simultaneously.

Organizational Structure

The organizational structure of the project proponents should be
defined. This group needs to select an option, prepare a cost-sharing
mechanism, and identify the required capacities for the raw water
supply and the treatment and distribution systems. This action could be
accomplished during JPA development.

Feasibility Study

Potential environmental, technical, economic, social, and other issues to
be addressed in the environmental assessment must be identified and
documented. For new facilities, preliminary design criteria, location(s)
of the raw water supply system, location of the treatment plant, and
preliminary alignment of treated water supply lines must be selected,
and a preliminary cost must be estimated. This study will identify con-
nection points for supplying treated water to participating agencies’
water distribution systems. More site-specific information will be
provided by this feasibility study than by the Phase 1I study; this site-
specific information is needed to adequately define permitting require-
ments, environmental impacts, and necessary mitigation strategies.

Water Allocation/Diversion

If a selected option needs approval from the SWRCB, the application
and supporting documents must be submitted to the SWRCB early in
the process because the SWRCB approval process can be lengthy.

Environmental Impact Report {EIR}
An EIR for the proposed option must be prepared to meet CEQA
requirements.

Financing Plan

A financing plan must be prepared to analyze funding and financing
alternatives, revenue requirements, and modifications to water rates
and charges and to identify funding sources.

Environmental Permitting
Approvals or permits must be obtained from local, state, and federal
agencies for water diversion, zoning, and land-use issues.

Funding

A bond consultant and bond counsel should be retained to prepare and
implement proceedings to obtain project funding. A schedule should be
established for City Council or water district meetings to amend water
connectior fees and charges as a way of providing revenue for debt
repayment and to meet operational and maintenance costs.
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Engineering Design

A professional engineering firm(s) should prepare preliminary and
final design drawings/specifications/contract documents for raw water
conveyance, treatment plant, and treated water supply facilities. To
expedite design and construction, a Program Manager should be
retained to coordinate the project. The Program Manager could be
selected from ECWMA staff.

Award Construction Confract

It will be necessary to advertise bids for construction, review contrac-
tors’ subrnittals, select a contractor, obtain bond and insurance docu-
ments from the contractor, and issue a notice to proceed.

Construction and Operation

A Construction Manager should be retained to facilitate facility con-
struction. After initial startup, facilities should be turned over to opera-
tion and maintenance staff.

Perform Other Investigations/Activities

Evaiuate Groundwater Resources/ Safe Yield Analysis

A comprehensive groundwater assessment of the study area should be
performed. Depending on the level of effort ECWMA desires, a budget
of $100,000 to $500,000 should be allocated to this activity.

Evaluzte ASR Potential Near Randali-Bold WTP

A feasibility assessment and the conceptual design of an ASR program
is recommended to determine the general feasibility of the ASR process
at the specific aquifer under investigation. Depending on the level of
effort ECWMA requests, a budget of $80,000 to $120,000 should be
planned for the ASR assessment.

Tasks associated with a feasibility assessment include the following:

o Compile and review existing hydrologic data to develop a concep-
tual model of the potential area. Data for existing wells should be
reviewed and inventoried to identify a well that could be used for
ASR testing.

¢ Develop a conceptual model of the area that describes depth and
thickness of aquifers, hydraulic conductivity, storage coefficients,
continuity of aquitards, gradients, water chemistry, and projected
well performance.

o Conduct fieldwork on existing wells including aquifer testing and
spinner logging, water quality sampling, and filter testing.

e Develop operational scenarios for a demonstration test and full-scale
operations. These scenarios would form the basis for conceptual
numeric groundwater modeling.
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Perform preliminary groundwater modeling to obtain a better
understanding of the movement and fate of injected water prior to
ASR testing.,

Perform preliminary well and wellfield designs and prepare order-
of-magnitude costs.

Evaluate institutional and regulatory issues. Discussions with the
appropriate regulatory agencies would be part of this work.

Prepare a report that documents the results of the work.

Depending on the outcome of the feasibility level ASR study, a pilot
ASR field study can be conducted; this can be followed by the develop-
ment of an ASR program in the study area.

Update Water Supply Study

An update of the Water Supply Study is recommended every 5 years
during the study period. This update should take approximately 1 year
to perform. Depending on the level of effort requested by the ECWMA,
a budget of $150,000 to $250,000 should be planned.
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