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@ mwH

Mr. Hasan Abdullah

East Bay Municipal Utilities District
375 11" Street, MS407

Oakland, CA 94607

June 8, 2010

Subject:  Bay Area Regional Desalination Project
Pilot Plant Engineering Report, Final

Dear Mr. Abdullah,

The MWH Team is pleased to submit the final Pilot Plant Engineering Report for the Bay
Area Regional Desalination Project. Per your request, enclosed are two copies of the
document. Two copies have been sent under separate cover to Contra Costa Water District,
San Francisco Public Utilities Commission, Santa Clara Valley Water District, and Alameda
County Flood Control and Water Conservation District Zone 7. Six copies and an additional
CD were sent under separate cover to the California Department of Water Resources.

The pilot study was conducted with a nominal 50 gpm pilot plant installed and operated at
the existing Mallard Slough Pump Station. Pilot testing verified the technical feasibility of a
full-scale desalination facility at that site to meet the water quality targets of the four
agencies, despite the complex feedwater quality. Pilot testing also provided a set of design
criteria for evaluating a full-scale facility at that site, including capital and operational costs.

The pilot study demonstrates that the desalination treatment facility would experience a wide
range of salinities due to the influence of the Sacramento River and San Joaquin River, and
due to tidal effects within San Francisco Bay and Suisun Bay. If the plant is located at the
East Contra Costa Site, our team recommends for the plant to be designed for a maximum
Total Dissolved Solids concentration between 11,500 mg/L and 12,000 mg/L, based on
historical dry year conditions. Data also indicate that the plant will be subjected to a normal
TDS range between 500 mg/L and 5,500 mg/L during a dry year.

Our analysis indicates that facility design should be based on pretreatment utilizing
ultrafiltration membranes followed by a two stage reverse osmosis process. Brackish and
seawater membranes within the first and second stages will provide a high level of recovery
exceeding 80% during average dry year TDS conditions.

Capital cost for a facility that would utilize 25 mgd of feedwater to produce 19.8 mgd of
treated water, including the intake and pipeline for conveyance to existing transmission
system, is estimated to be $168.5M, or approximately $8.50 per gpd. This value includes
contingencies and planning, permitting, engineering, and administrative costs which would
be incurred during the course of the project. With an annual operating cost estimated at
$10.45M, the present worth of the facility is determined to be $373M, or approximately $550
per acre-foot of water.




We have thoroughly enjoyed working with the four agencies on this interesting project and
look forward to assisting with future phases of work. This report is the final outcome of
extensive work which was initiated in 2007. It reflects the combined efforts of MWH as well
as all four agencies. We are pleased with the final results, which could not have been
possible without the time and effort spent by agency representatives to review the various
interim draft reports and to insure conformance with project requirements and goals.

Please contact me if you wish to discuss any of the findings or recommendations contained in
this final report.

Sincerely,

C.%.

Charles Bromley, P.E., BCEE
Project Manager
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1.0 EXECUTIVE SUMMARY

The Bay Area’s four largest water agencies, the Contra Costa Water District (CCWD), the East
Bay Municipal Utility District (EBMUD), the San Francisco Public Utilities Commission
(SFPUC), and the Santa Clara Valley Water District (SCVWD) are jointly evaluating the
development of a shared regional desalination facility to improve water supply reliability of the
Bay Area and benefit approximately 5.4 million residents and businesses served by the four
agencies. The goal of the Bay Area Regional Desalination Project (BARDP) is to develop one or
more desalination plants operating on brackish water or on seawater to provide supplemental
water supply during droughts, emergencies such as earthquakes and levee failures and
maintenance-related outages.

The four agencies have worked together to better utilize and leverage existing infrastructure and
assets owned by the four water agencies to receive and distribute desalination product water. By
pooling resources together and leveraging existing infrastructure and assets, a regional treatment
plant would:

e Minimize potential adverse environmental impacts associated with the construction of
separate desalination plants in close proximity to one another and construction of new
facilities;

e Provide substantial cost savings through economies of scale, such as pooling resources
and sharing of project administration, as compared to individual projects conducted
separately by the agencies; and

e Promote a strong regional cooperation concept by joint ownership, operation, and
management of a regional desalination facility that will serve the needs of four major
water providers in northern California.

Since 2003 the four agencies have worked together to conduct a Pre-Feasibility Study for the
BARDP. The Pre-Feasibility Study findings concluded that a regional desalination facility in the
Bay Area is feasible. The environmental, permitting, institutional, and public outreach aspects of
such facilities need to be systematically addressed and the viability of the BARDP will depend
on the commitment of each agency’s stakeholders, including board members, management and
staff.

Next, the agencies continued work on a Feasibility Study which was completed in June 2007.
The Feasibility Study developed a process for evaluating regional desalination facilities. It
evaluated institutional options such as Joint Powers Authority and other institutional
mechanisms, developed a process and criteria to evaluate optimal desalination sites, and began
the public stakeholder outreach for the BARDP. The Feasibility Study concluded that there are
at least three Bay Area locations that are suitable for siting such a regional desalination facility
(see Figure 1-1).
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The Feasibility Study recommended conducting a pilot test at CCWD’s Mallard Slough Pump
Station site located in the eastern part of Contra Costa County. The goals of the pilot test are to
collect data on technical feasibility (pretreatment options, membrane performance, design
parameters) and to assess the potential environmental impacts (brine disposal, marine life) of an
East Contra Costa desalination facility. Additionally, the East Contra Costa site was selected for
piloting to fill in the data gap that currently exists regarding desalination piloting in an estuarine
environment; other agencies have recently conducted pilot tests in the San Francisco Bay (Marin
Municipal Water District) and the Pacific Ocean (Santa Cruz).

The pilot test was started in October 2008 and continued through April 2009. Approximately 50
gallons per minute (gpm) were drawn from CCWD’s Mallard Slough intake. Performance data
were collected for treatment by two types of ultra-filtration pre-treatment membranes, two types
of Reverse Osmosis (RO) membranes, and one Nanofiltration (NF) membrane. This report
presents the pilot test findings and provides recommendations for future steps.

With the State of California facing water supply challenges, the State Department of Water
Resources (DWR) provided grant funds to the four agencies to conduct a Feasibility Study
through Proposition 50 — the Water Security, Clean Drinking Water, Coastal and Beach
Protection Act. Later, following successful completion of the Feasibility Study, another State
Proposition 50 grant was awarded to conduct the Pilot Study. The combined State grants paid
for 50% of the projects’ costs. In addition, the BARDP is authorized to receive $4 million in
federal grants under the Water Resources Development Act of 2007, Section 5158 (88).
Obtaining these grants underscores the importance of this BARDP effort.

1.1 Pilot Study Objectives and Background
The primary objectives of the Pilot Plant Study (PPS) were to:

e Establish an organizational structure to implement the pilot study;

e Maximize the efficiency of operating and maintaining a regional desalination facility
including sludge/solids disposal evaluation and water quality testing;

» ldentify potential environmental impacts and evaluate methods to mitigate these potential
impacts;

e ldentify the preferred pre-treatment for this site;

e ldentify the preferred RO system configuration for this site; and

e Develop an information sharing platform to share test data, methodologies and project
information with other interested parties in the State.

The Mallard Slough Pump Station (MSPS) located in eastern Contra Costa was chosen as the site
of the pilot study (Figure 1-1). The MSPS site had several benefits: ready access to potential
source water in the Suisun Bay; available power and related utilities; and ease of operations and
site use as the site is owned by CCWD. Existing fish screens that were already in use at the
pump station intake were used for drawing water from the slough, eliminating the need for a
dedicated pilot intake while minimizing biological or other potential environmental impacts.
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Figure 1-1: Pilot Plant Location

The MSPS serves to furnish untreated water to CCWD during periods of low salinity and so
consequently does not operate for much of the year. It is located in a remote area in
unincorporated Pittsburg and is a fenced site with controlled access via several locked gates. The
site is shown in Figure 1-2. For security purposes the piloting equipment was installed inside of
the temporary containers and trailers within the area designated on the left side of the Figure 1-2.

Water in Suisun Bay is a blend of fresh water from the Sacramento and San Joaquin Rivers and
naturally occurring seawater entering tidally through the San Francisco Bay. As evidenced by
existing water quality monitoring stations, and confirmed during the pilot study, source water is
subject to significant tidal influence, resulting in wide variations of total dissolved solids (TDS)
observed on a daily, monthly and seasonal basis.
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