Appendix I
Water Supply Assessment
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May 26, 2009

Mr. Terrence Grindall

Community Development Director
City of Newark

37101 Newark Boulevard

Newark CA 94560-3766

Dear Mr. Grindall:

Subject: Hdusing Element Update & General Plan Amendments/Zoning Ordinance
Amendments Draft Program Environmental Impact Report

‘ The Alameda County Water District (ACWD) wishes to thank you for the opportunity to
comment on the “Housing Element Update & General Plan Amendments/Zoning Ordmance

Amendments Draft Program Envn'onmental Impact Report.”

ACWD supplies water to a populatlon of over 330,000 in the cities of Fremont, Newark, and
Union City. ACWD was formed in 1914 by an act of the California Legislature for the purpose
of protecting the water in the Niles Cone Groundwater Basin and conserving the water of the
Alameda Creek Watershed. Local runoff along with imported water is percolated into the Niles
Cone Groundwater Basin through recharge in Alameda Creek itself and through recharge ponds
within th€ Quarry Lakes Regional Recreational Area and adjacent areas. The water is
subsequently recovered through groundwater production wells and provided as potable supply to
ACWD’s customers. ACWD’s other supplies include meorted water from the State Water

Project and San Francisco Regional Water System.

- A detailed discussion of ACWD’s water supplies can be found in ACWD’s 2006-2010 Urban

Water Management Plan (UWMP) and in the Water Supply Assessment for the Newark Areas 3

and 4 Specific Plan EIR Project (WSA), provided to the City of Newark in November, 2008.

The Newark Areas 3 & 4 identified the key uncertainties facing ACWD’s water supplies. Since

November 2008, ACWD has received additional information regarding factors that may affect

ACWD’s future water supply availability. A summary of the most recent information available

to ACWD regarding water supply uncertainties, ACWD’s plans to address these uncertainties,

‘ and potential impacts on the concluswns of the November 2008 WSA is provided in Attachment
A to this letter.
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ACWD conducts groundwater management and protection activities under the statutory authority
granted to ACWD under the County Water District Law (commencing with Section 30000 of the
Water Code); the Replenishment Assessment Act of the Alameda County Water District (Section
4, Chapter 1942 of the Statutes of 1961, as amended in 1970 and 1973), which grants additional
powers to ACWD to prevent pollution, contamination, or diminution in quality of the
groundwater supply; local well ordinances (Fremont No. 950, as amended; Newark No. 136; and
Union City No. 109- 73) agreements with other agencies; and local hazardous materials

ordinances.

ACWD has reviewed the Draft Program Environmental Impact Report (DPEIR) and would
appreciate your consideration of the following comments:

1.

Access to ACWD Facilities: A number of ACWD’s facilities and monitoring wells are
located in the City of Newark. Some of these facilities and wells have been identified in
Areas 2, 3, and 4 through ACWD’s comments to Notice of Preparation of Environmental
Impact Reports for these areas. ACWD requests that the PEIR address maintaining access to
ACWD’s facilities.

Groundwater Well Protection/Destruction: A major portion of ACWD’s water supply is
obtained from the Niles Cone Groundwater Basin that approximately coincides with
ACWD’s boundaries and extends west under the San Francisco Bay. Therefore, it is
imperative that ACWD protects the water quality and ensures the continued use of the
groundwater basin for water supply for ACWD’s customers.

In order to protect the groundwater basin, each well located within the project area must be
either protected or properly destroyed prior to or during construction activities. If the wells
are to remain, a letter so indicating must be sent to ACWD. In addition, any abandoned wells
located within the project area must be properly destroyed prior to consfruction activities. If
a well is damaged or the surface seal is jeopardized in any way during construction activities,

the wells must be destroyed in compliance with the City of Newark Well Ordinance or any
future regulations enacted by the City or ACWD. :

Drilling Permit Requirement: As the enforcing agency for the City of Newark"s Well

- Ordinance, ACWD requests that the DPEIR include the requirement of obtaining a drilling
- permit from the Alameda County Water District prior to the start of any subsurface drilling

activities. Application for a permit may be obtained from ACWD’s Engineering Department,
at  -43885 South . Grimmer Boulevard, Fremont or online = at
http://www.acwd.org/engineering/drilling_permit.php5. Before a permit is issued, the
applicant is required to deposit with ACWD, cash or check in a sufficient sum to cover the
fee for issuance of the permit or charges for field investigation and inspection. All permitted
work requires scheduling for inspection; therefore, all drilling activities must ‘be coordinated
with ACWD prior to the start of any field work.
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4. Groundwater:

a

1i.

1il.

The area of the City of Newark located near San Francisco Bay, including portions of
Area 2 and the majority of Area 4, is low elevation land. Our records indicate that some
of this land was a former marsh area that existed prior to the early 1900°s. In addition,
there is documentation of a large historical spring area near the flood control channel that
may be currently active in Area 4. Since these facts indicate that groundwater is near the
surface and may be impacted by any proposed development, the DPEIR should include a
detailed evaluation of the potential impact on groundwater resources.

Since groundwater is very shallow within the project area, the DPEIR should address
temporary and permanent dewatering activities and the potential impact of projects on the
local drinking water supply. In addition, ACWD requests that the following potentially
significant impacts related to dewatering activities be addressed by the DPEIR:

The project area includes properties that are known Leaking Underground Fuel Tank
(LUFT) and Spills, Leaks, Investigation, and Cleanup (SLIC) sites. The DPEIR
should address the potential impacts that dewatering activities and construction may
have on the investigation and cleanup of those sites.

Since groundwater is an important component of ACWD’s water resources, it is
critical that the amount of water that may be extracted by dewatering be estimated
and documented. Alternative designs should be evaluated that would minimize the
amount of dewatering required during and subsequent to construction. Groundwater -
losses due to dewatering should be measured and may be subject to a replenishment
assessment fee. Mitigation measures should be proposed to replace all significant
losses of ACWD’s water supplies.

ACWD regulates the installation and destruction of dewatering wells by working with
licensed drilling contractors and agencies that require dewatering wells for the
installation of their facilities. ACWD permits are required for dewatering well
installations and destructions within the City of Newark; however, dewatering wells
are exempt from permit fees.

5. Section 4.6, Hazardous Materials, pages 55 & 56: The DPEIR states that there are four

properties that have open contaminated cases as a result of a leaking underground storage
~ tank or other sources of contamination. The DPEIR also states that a Phase 1 Environmental

Site Assessment conducted ten years ago for Area Two identified three add1t1ona1 active

contamination cases that may have been subsequently closed :

The DPEIR should acknowledge that as part of ACWD’s Groundwater Protection Program,
ACWD entered into Cooperative Agreements with the California Regional Water Quality
Control Board — San Francisco Bay Region (Regional Board) and the City of Newark which
allow ACWD to provide the technical oversight of investigation and remediation at Leaking
Underground Fuel Tank (LUFT) and the majority of the Spills, Leaks, Investigation, and
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10.

Cleanup (SLIC) sites. There are 38 LUFT cases and 44 SLIC cases in the City of Newark.
However, 13 of the LUFT cases and 12 of the SLIC cases have been closed resulting in 25
open LUFT cases and 32 SLIC cases in the City of Newark. The three SLIC cases identified
in Area Two are still active SLIC cases and are included in the 32 open SLIC cases.
Therefore, any proposed changes to the properties of open LUFT and SLIC cases should be
coordinated with ACWD and the Regional Board (when the Regional Board is the lead
agency at SLIC sites).

Mitigation Measure 4.6-2a (hazardous materials), page 58: The DPEIR states that if
contaminated soil or water is identified in a Phase I Environmental Site Assessment, a Soil
and Water Management Plan will be prepared to describe procedures for sampling,
removing, and disposing of the contaminated material. The Soil and Water Management
Plans must be submitted and approved by ACWD since ACWD is both the permitting agency
for drilling activities and the lead agency for all LUFT and many SLIC cases as described
above.

Mitigation Measure 4.6-3 (impacts related to contaminated groundwater), pages 58 & 59:
The DPEIR states that one or more housing sites are likely located over historic groundwater
contamination plumes associated with former uses of the properties. Therefore the applicants
for development of these sites will be required to prepare a plan to deal with dewatering of
the site, safe disposal of contaminated groundwater, and potential vapor intrusion issues. The
plan should address dewatering issues identified in the Groundwater section above.

Water Supply Impacts, page 114: The DPEIR does not provide sufficient information to
quantify the total increase in demands as a result of the implementation of the proposed
Housing Flement Update. For instance, information is not provided for water demands
associated with office or commercial space that could be constructed as part of a mixed use

development project.

Mitigation Measure 4.12- la, page 114: The DPEIR states that, as a water supply mitigation
measure, developers will be required to secure a “will serve” letter from ACWD. It is not

_clear how this proposed measure will provide mitigation for the mcreased water demands

assomated with the Housing Element Update.

Mitigation Measure 4.12-1b, page 114: ‘The DPEIR states that, as a mitigation measure, all
future housing projects will be required to install low flow plumbing features, install drought
tolerant landscaping and install automatic irrigation systems. However, the DPEIR does not
provide sufficient information to confirm that this mitigation measure will reduce the water

_ supply impacts to “less than 31gmﬁcant” as stated in the DPEIR.

11.

Water Supply Mitigation Measures, page 114: As part of the Housing Element, some
development projects may occur along a recycled water pipeline route identified in ACWD's
Recycled Water Master Plan. ACWD recommends as a mitigation measure for Impact 4.12-
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1 that any development project along ACWD's recycled water pipeline route which has an
account eligible to use recycled water be required to use recycled water for that account.

12. ACWD Contacts: The following ACWD contacts are provided so that the City can
coordinate with ACWD as needed during the CEQA process:

» FEric Cartwright, Water Resources Planning, at (510) 668-4206, or by email at
eric.cartwright@acwd.com, for coordination regarding water supply issues.

= Steven Inn, Groundwater Resources Manager at (510) 668-4441, or by email at
steven.inn@acwd.com, for coordination regarding ACWD’s groundwater resources.

»  Michelle Myers, Well Ordinance Supervisor, at (510) 668-4454, or by email at
-michelle.mvers@acwd.com for coordination regarding groundwater wells and drilling
permits.

= Ed Steveﬁson, Development Services Manager, at (510) 668-4472, or by email at
ed.stevenson(@acwd.com, for coordination regarding public water systems and water
Services.

' Thank you for the opportunity to comment on the project at this time. Please provide copies of
the Final PEIR document to ACWD when available.

Sincegel

Paul Piraino
General Manager



ATTACHMENT A: UPDATE ON ACWD WATER SUPPLY PLANNING ISSUES

MAY 2009

ACWD Sources of Water of Water Supply

As described in ACWD's 2006-2010 Urban Water Management Plan, ACWD currently has three primary
sources of water supply: (1) the State Water Project (SWP), (2) San Francisco's Regional Water System
and (3) local supplies. The SWP and San Francisco Regional Water Supplies are imported into the
District service area through the South Bay Aqueduct and Hetch-Hetchy Aqueduct, respectively. Local
supplies include fresh groundwater from the Niles Cone Groundwater Basin (underlying -the District
service area), desalinated brackish groundwater from portions of the groundwater basin previously
impacted by seawater intrusion, and surface water from the Del Valle Reservoir. The primary source of
recharge for the Niles Cone Groundwater Basin is from percolation of runoff from the Alameda Creek
watershed. To a lesser degree, a portion of ACWD's SWP supplies are also used for local groundwater
percolation. [nfiltration of rainfall and applied water also contribute to local groundwater recharge.

On average, the SWP provides approximately 40% of the District's supplies, San Francisco Regional
Water System provides approximately 20%, and local supplies provide approximately 40%. However, the
actual amounts utilized from these sources can vary significantly from year to year depending on
hydrologic conditions, environmental restrictions and other factors. Chapter 3 of the UWMP provides
additional details on each of these supply sources.

ACWD Water Supply Planning

ACWD’s long-term water supply strategy was developed as part of the District's Integrated Resources
Planning Study (IRP), and adopted by the ACWD Board in 1995. ACWD’s 2006-2010 Urban Water
Management Plan (UWMP) incorporates this water supply strategy. An integrated resource planning
approach was adopted by ACWD to ensure that the most appropriate facility and resource decisions be
made in the planning process. The IRP is based on an inclusive process that begins with the premise that
a wide range of traditional and innovative supply-side and demand-side (i.e. water- conservatlon)
resources must be considered in developing water supply strategies. »

Demand Forecast: A key compdnent to developing and updating the IRP is the forecasting of future water
demands in the service area. ACWD'’s approach to water demand forecasting for the UWMP is to: 1)
evaluate existing water demands of lands already developed in the service area; 2) estimate future

" demands of currently undeveioped lands that are designated for development (and _redeveldpment plans);

and 3) combine the existing and future demands to estimate the overall District-wide future demands.
This demand forecasting is done for six primary land use categories: single family residential, multi-family
residential, commercial, industrial, institutional, and “other”. In order to estimate future demands of
currently undeveloped lands in each of these .categories, ACWD obtains the most recent zoning
information for these lands. The land use information is provided by the cities’ planning staff, and
includes general plan land use designations and, when available, more detailed information from specific
plans or other planning documents. A District-wide water demand forecast for each land use category is
then developed by.multlplymg the planned land use under each land use category by a District-wide
average unit water use specific to that land use category. Additional potential future land use is also
accounted for in the demand projections, and is based on city-approved plans for redevelopment and/or
intensification -of specific areas. The demand forecast also considers future demands associated with
Association of Bay Area-Governments (ABAG) Smart Growth projections.



Water Supply Strategy: As part of the 1995 IRP process, the District evaluated a wide range of water
supply and water conservation options. These options were packaged into nine alternative water supply
strategies, each of which was evaluated with the goal of meeting policy objectives including: (1) improving
water supply reliability; (2) improving aesthetic quality of the water by reducing hardness; and (3)
minimizing costs and rate impacts to ACWD'’s customers. The recommended water supply strategy,
chosen because it best met the District’s objectives, called for supplementing the District's then-existing
supplies (i.e. State Water Project, San Francisco Regional and local supplies) with desalination, recycled
water, additional conservation, groundwater management and off-site banking/transfers. A summary of
the implementation status of the IRP’s recommendations is provided in Table 1 below.

Table 1
Recommended IRP Strategies and Implementation Status as of May 2009

]

IMPLEMENTATION STATUS
(As of May 2009)

1995 IRP RECOMMENDATION, by Year
2030

IRP COMPONENT

2000 2010 2020

[

All cost-effective water conservation
best management practices (BMPs)
are being implemented. New
programs focused on landscape
irrigation in place.

Implement cost-effective conservation measures with
focus on outdoor water use
(IRP Package 2)

Demand Management

5mgd 10 mgd Bmgd 10 mgd Phase 1 Desal (5 mgd) completed
Brackish : and in operation. Grant funding
Groundwater Note: 1995 IRP recommendation of 3 mgd and 8 mgd secured for Phase 2 (10 mgd), with
Desalination was revised to 5 mgd and 10 mgd as part of the 1996- construction scheduled for
2001 Engineer's Report. 2009/2010.
Off-Sité StorageIBanking - Secured 150,000 AF of off-site
Capacity 65,000 AF 95,000 AF 100,000 AF | 140,000 AF | banking storage capacity at
i Semitropic Groundwater Banking
Program. - :
Completed the Quarry Lakes
rehabilitation project to enhance
groundwater recharge capacity.
Groundwater -
Management +1 ft, msl -5 ft, ms! -5 ft, msl -5 ft, msl Additional groundwater modeling
(Minimum inland . confirms these levels would not
groundwater elevation) - adversely impact the groundwater
basin under temporary, drought
conditions. .
ACWD/USD Recycled Water Master
. Plan updated and satellite treatment . -
. : Phase 1: Phase 2: plant feasibility study completed.
Recycled Water 1,600 AF/Yr | 1,000 AF/Yr Y -
installed 1.8 miles of distribution
B L main and 14 service lines. ‘

10-Year IRP Review: In 2006, ACWD completed a 10-year review of the District's IRP and the status of
the implementation of the recommended strategy. As part of this process, the District updated the long-
term water demand forecast (based on the most recent data available from the cities in the service area
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and ABAG projections). The District also updated assumptions on water supply availability for its water
sources, based on information provided by the California Department of Water Resources (for SWP
supplies), San Francisco Public Utilities Commission (for San Francisco Regional Water supplies) and
~most recent hydrologic modeling analyses by ACWD (for local supplies). The results of this review

confirmed that, as of 2006 conditions, ACWD was on track to'meeting its near-term and long-term water
supply reliability goals through the year 2030.

Water Supply Uncertainties

The 1995 IRP identified key areas of uncertainty which could impact ACWD's ability to meet its planning
goals. Both the 2006-2010 UWMP and 2006 IRP 10-Year Review provided an update of uncertainties
potentially impacting ACWD's water supply reliability. However, since these reports were finalized in
2006, there has been additional information related to water supply uncertainties, most significantly
regarding environmental restrictions on Delta export pumping which impact SWP supply reliability. As
part of the water supply assessments provided to the Cities of Fremont, Newark and Union City in 2008
(2008 WSAs), ACWD provided an update on uncertainties, including recent information on factors
affecting SWP reliability. The following discussion of uncertainties is largely from these 2008 WSAs (see
References for complete list of 2008 WSAs), with additional updates per the most recent information
available to ACWD as of May 2009.

Climate Change

Climate change may result in less snowfall, more local rainfall and rising sea-levels. Under current
conditions, much of ACWD's imported water supplies are held in “storage” in winter and spring snowpack
in the Sierra Nevada Mountains. With a diminished snowpack, the yield of the State Water Project and
San Francisco Regional System may be significantly impacted. The magnitude of the impact of climate
change on water supplies is not known. However, the following provides an overview of recent studies
that have evaluated potential impacts on surface water and groundwater supplies in California.

Surface Water: In 2006 DWR released a report on climate change and its potential impact on
California’s water resources. Entitled Progress -on Incorporating Climate Change into Management of
California’s Water Resources (2006 Climate Change Report), the report summarizes recent research into
change in precipitation, air temperatures, snow levels, and snowmelt runoff. The report also evaluates
possible future impact on California water supply through model simulations which reflect four climate -
change scenarios. Each scenario applies one of two weather conditions (weak temperature warming and
weak precipitation increase or modest warming and modest drying) to one of two geopolitical conditions
(high population growth and regional based economic growth coupled with slow technological advances
or low population growth, global based economic growth coupled with sustainable development). '
The main results of the 2006 Climate Change Report relate to climate change’s estimated lmpacts on the
State Water PrOJect around the year 2050:

o Estimated changes in annual average SWP south-of-Delta Table A deliveries range from a slight
increase of about 1 percent for a wetter scenario to about a 10 percent reductlon for one of the
drier climate change scenarios. :

"o Estimated ‘increased winter runoff and lower Table A allocations resulting in slightly higher
average annual Article 21 deliveries in the three drier climate change scenarios’. However, the

! Article 21deliveries refer fo Article 21 of the SWP contracts which allows for coniractors fo receive additional water deliveries only
under specific conditions. These conditions include: 1) Article 21 water is available only when excess water is available in the Delta,
and 2) Article 21water is available only when conveyance capacity through the SWP facilities is available. Due to the uncertainties
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increases in Article 21 deliveries do not offset the losses to Table A. The wetter scenario with
higher Table A allocations results in fewer Article 21 delivery opportunities and slightly lower
annual Article 21 deliveries.

+ Estimated SWP carryover storage is reduced in the drier climate change scenario and is
somewhat increased in the wetter climate change scenario.

The 2006 Climate Change Report notes that there are a number of factors for which the models do not
account that could significantly impact delivery capability, ranging from change in water management
practices, levels of rainfall, changes in evapotranspiration, and increased Delta salinity. The report also
notes that there are no technical tools available currently to model! these issues.

In August of 2008, DWR released its State Water Project Delivery Reliability Report, 2007 (2007 SWP
Reliability Report). The 2007 SWP Reliability Report considered the potential impacts of climate change
on SWP supplies by including the same four scenarios of future climate change that were simulated in the
2006 Climate Change Report. The 2007 SWP Reliability Report estimated the impact of climate change
on SWP deliveries by interpolating between future studies which assumed no climate change and studies
which assumed 2050-level emissions. The report estimates that, under future conditions, average annual
SWP Table A deliveries will be 66% to 69% of the maximum Table A amount®. Further, though the
estimated average annual amount of future SWP Table A deliveries increases when compared to current
conditions, the amount of Article 21 deliveries decrease. Also, the amount of SWP Table A deliveries
during multiple dry year periods in the future tend to decrease compared to current conditions. The 2007
SWP Reliability Report finds that this decrease could be significant, but that such an outcome depends on
which of the various climate change scenarios is considered.

Groundwater: In 2003, and then again in an update prepared in August of 2005, the Pacific Institute for
Studies in Development, Environment and Security prepared a literature search report for DWR, which
summarized recommendations for coping with and adapting to climate change from key peer-reviewed
publications and specifically considered the potential impacts of climate change on groundwater. The
Pacific Institute’s report. is entitied, Climate Change and California Water Resources: A Survey and
Summary of the Literature, by Michael Diparsky and Peter H. Glelck Pacific Institute (Climate ChangeA
and Water Resources).

Climate Change and Water Resources found that little work has been done on the impacts of climate
changes for specific groundwater basins, or for general groundwater recharge characteristics or water
quality. . As the following conclusions from the report illustrate, the potential impacts of climate change on
groundwater resources ‘are divided, with some potentially resulting in increased availability of
groundwater and others potentially resulting in less. : :

» Changes in recharge will result from change in effective rainfall as well as a change in the timing
of the recharge season. Increased winter rainfall could lead to increased groundwater recharge.

» Higher evaporation or shorter rainfall seasons could mean that sonl deﬂcnts persist for longer
periods of time, shortening recharge seasons. : .

» Because a significant portion of winter recharge comes from deep percolation of precipitation
below the rooting zone, warmer winter temperatures between storms would be expected to

regarding the availability of Article 21 water, ACWD does not include this supply in its water supply planning and Urban Water
Management Plan.

2 As described below, the 2007 Draft SWP Reliability Report also includes an analysis of SWP deliveries operatlng under a recent
court ruling to protect endangered fish in the Delta (“Wanger Decision”).
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increase and dry out the soil between storms. A greater amount of rain in subseguent storms
would then be required to wet the root zone and provide water for deep percolation.

» Sea-level rise could affect coastal aguifers through saltwater intrusion.

e Warmer, wetter winters would increase the amount of runoff available for groundwater recharge.
However this additional runoff would be occurring at a time when some basins are either being
recharged at their maximum capacity or are already full.

» Reductions in spring runoff and higher evapotranspiration because of higher temperatures could
reduce the amount of water available for recharge.

Local Supplies

In addition to potential climate change impacts, the availability of ACWD's local supplies may be
influenced by a variety of other factors, including operational and facility modifications to accommodate
Alameda Creek steelhead fishery restoration efforts. The restoration efforts are an on-going process
which includes multiple stakeholders in the Alameda Creek Watershed. ACWD'’s participation in this
effort is focused on providing fish passage past the District's facilities in the Alameda Creek Flood Control
Channel, such that in-migrating steelhead can access spawning and rearing grounds in the upper
watershed, and out-migrating steelhead can return through the flood control channel to San Francisco
Bay. ACWD existing facilities in the flood control channel include three inflatable rubber dams and seven
off-stream diversions. These facilities are critical for the groundwater recharge operations for the District’s
local supplies from the underlying Niles Cone Groundwater Basin.

In order to provide for the needed fish passage in the flood control channel, ACWD is planning to remove
one barrier (ACWD’s lower inflatable dam) and install two fish ladders (one at the middle inflatable dam
and an adjacent flood control structure and one at the upper rubber dam). ACWD has recently installed a
fish screen at one of the District’s off-stream diversions, and plans are underway to install screens at the
remaining diversions. As part of the permitting process for these restoration projects, ACWD will need to
secure the appropriate permits from the regulatory agencies including the California Department of Fish
and Game, U.S. Army Corps of Engineers and National Marine Fisheries Service. |t is likely that ACWD
will need to make operational changes in order to accommodate fish passage at the fish ladders, and
downstream in the flood control channel. As of May 2009, the extent of these operational changes at the"
groundwater recharge facilities is not known. It is anticipated that over the next 6 to 12 months (as part of
the permitting process for ACWD’s fish ladder projects) ACWD will be working with the resource agencies
to determine these future operating conditions. However, the overall impact, if any, of these changes on
ACWD's water supplies is not-currently known.

Upstream land use, flood control and water supply projects in the Alameda Creek Watershed may also
impact the supply and quality of water available at ACWD’s groundwater recharge facilities. Similarly,
efforts to develop groundwater supplies by agencies in the South East Bay Plain {north of ACWD) may
also impact ACWD’s groundwater supply availability. However, the extent of these impacts on ACWD's
local supplies, if any, is not currently known. o

San Francisco Regional Supplies

In order to enhance the ability of the SFPUC water supply system to meet identified service goals for
water quality, seismic reliability, delivery reliability, and water supply, the SFPUC is undertaking a Water
System Improvement Program (WSIP). Completion of the projects in the WSIP is critical to ensuring the
reliability of the San Francisco Regional supplies. Towards that end, on October 30, 2008 the Program



EIR for the Water Supply Improvement Program was certified by the San Francisco Planning
Commission. The SFPUC adopted the “phased variant” alternative of the EIR, which included all planned
system reliability projects. However, due to concerns regarding the development of new supplies, under
the adopted alternative, the SFPUC will be limiting the amount of water delfivered to its wholesale
customers to 184 mgd for the next ten years (i.e. through 2018).

In addition, the SFPUC water supply contract with ACWD, as well as those with other SFPUC wholesale
customers, will expire in June 2009. A new Master Water Sales Agreement between San Francisco and
its wholesale customers (including ACWD) has recently been negotiated with San Francisco. This new
agreement was approved by the SFPUC on April 28, 2009. The new agreement has a term of 25 years
and provides a commitment from San Francisco to provide, collectively, up to 184 mgd to its wholesale
customers. ACWD's existing contractual purchase amount (13.76 mgd) will remain the same under the
new agreement. ACWD is currently scheduled to approve both the Master Water Sales Agreement and
the corresponding individual Water Sales Contract in June of 2009,

State Water Project Supplies

Delta Export Pumping Restrictions: The reliability of ACWD's State Water Project supplies will continue to
remain uncertain due to the on-going concerns regarding the sustainability of the Delta. These concerns
include the Delta ecosystem and potential future environmental regulations, levee stability and the
potential for catastrophic failure of these levees, urban encroachment within the Delta, and water quality
within the Delta due to urban and agricultural discharges.

On December 14, 2007, Federal District Court Judge Oliver Wanger issued a final court order which put
-into place an operational plan requiring the State Water Project (SWP) and Central Valley Project (CVP),
the state’'s two largest water delivery systems, to reduce Delta export pumping operations (“Wanger
Decision"}. The operational plan, formalized a preliminary framework issued by Judge Wanger on August
31, 2007, reduced Delta exports from the SWP and CVP to protect an endangered fish species, the Delta
smelt. The California Department of Water Resources (DWR) released a report estimating the reliability of
the SWP supplies if operated under the Wanger Decision over the long-term (2007 SWP Reliability
Report). The report estimated that, under the Wanger Decision, the long-term average delivery reliability
of the State Water Project would be reduced from 77% to 66%-69% (under 2025 conditions). As
described in the 2008 WSAs, this represents a potential reduction in ACWD supplies of approximately
4,600 AF, representing an overall decrease in ACWD's average year supplies of approximately 5%.

The interim order was in place until federal agencies could develop a revised federal biological opinion
(BO) for Delta smelt to ensure the projects’ compliance with Endangered Species Act requirements. This
revised federal biclogical opinion was delivered on December 15, 2008. The revised BO outlines certain
physical conditions that must exist in the Delta to protect this species; those conditions are translated into
flow guantities and temperatures which directly influence the timing and quantity of water that can be
routed through the Delta. These are compleAx calculations which the Department of Water Resources
(DWR) must analyze through operations and hydrologic modeling in order to estimate just how much
water it can deliver to State Water Contractors (SWC). To date, the DWR has not released a modeling
analysis reflecting the SWP reliability under the revised BO. However, based on information provided by

- DWR as part of a press release on the revised BO (DWR, December 15, 2008), under a “most likely”

scenario, the water supply impacts under the revised BO would be similar to that of the Wanger Decision.
However, under a “worst case” scenario, the revised BO.would have significantly greater water supply
impacts. o
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Factors other than protection of the endangered Delta smelt may also impact the future reliability of the
SWP supplies. For instance, the California Fish and Game Commission recently decided to accept the
longfin smelt as a candidate species under the California Endangered Species Act (CESA). Under CESA,
candidate species receive the same legal protection as listed threatened and endangered species. Also
notable, a new biological opinion is currently being prepared for Delta salmonids, which is expected to be
released in June of 2009. State Water Contractors staff has indicated that within several weeks of the
release of the BO, modeling analyses of the water supply impacts will be made publically available. Until
that information becomes available, ACWD will not be able to gquantify the potential impacts of this
decision on its SWP supplies. Lastly, the DWR is scheduled to release a 2009 update of the SWP
Delivery Reliability Report in October of 2009. It is anticipated that this report will contain a complete
modeling analyses of the impacts on SWP reliability due to the recent environmental restrictions for
protection of the Delta smelt, longfin smelt and salmonids.

in addition to the environmental restrictions described above, State, Federal and other agencies are
currently in the process of developing a Bay Delta Conservation Plan with the goal of providing long-term
Federal and State Endangered Species Act compliance for Delta export operations. In addition, the State
Water Contractors and others have recently filed suit over the Delta smelt biological opinion. Similarly,
the DWR has recently (May 7, 2009) requested that the U.S. Fish and Wildlife Service reinitiate the
consultation process on. Delta smelt (as a result of new scientific information on smelt habitat and other
stressors). It is currently not known how the Bay Delta Conservation Plan, the SWC law suit or a
reconsultation will impact the reliability of SWP supplies. '

Semitropic Water Banking Program: As described in the District's UWMP, ACWD has secured 150,000
AF of groundwater storage capacity at Semitropic under this program. The purpose of ACWD's
participation in this program is to improve the dry year reliability of ACWD’s SWP water supplies. In wet
years, ACWD delivers its unused (excess) SWP supplies to Semitropic for storage in their groundwater
basin. In dry years, ACWD can recover these supplies through: (1) an “in-lieu” exchange whereby ACWD
will receive a portion of Semitropic’'s SWP supplies (and Semitropic will utilize groundwater previously
stored by ACWD in the Semitropic groundwater basin); and (2) a “pumpback” program where Semitropic
directly pumps stored groundwater into the California Aqueduct. The groundwater pumped into the
aqueduct flows downstream to southern California SWP contractors, and through exchanges, ACWD
receives a like amount of SWP water that otherwise would have been delivered to the southern California
SWP contractors. As with local groundwater storage in the Niles Cone Groundwater Basin, the
Semitropic Groundwater Banking Program does not provide a new source of supply for the District.
Rather, it provides a means to store the District’s unused SWP supplies in wet years for use during dry
years when the delivery of SWP supplies may be significantly curtailed. :

Since ACWD first began participating in the Semitropic Water Banking Program in 1996, ACWD has

placed over 120,000 AF of SWP supplies in storage at Semitropic. In addition, because of the on-going

drought conditions and recent Delta export pumping restrictions, over the past three years ACWD has
withdrawn approximately 20,000 AF from storage to make up for reduced allocation of SWP supplies.

ACWD's participation in the Semitropic Banking Prdgram is formalized through long-term contracts with
the Semitropic Water Storage District that provide for water storage and withdrawal capacity through the
year 2035 (consistent with ACWD’s SWP contracts). Key uncertainties regarding the Semitropic Water
Banking Program include: 1) the quality of the groundwater that is pumped from the Semitropic
groundwater basin into the California Aqueduct does not adversely impact downstream SWP contractors;
and 2) the adequacy of SWP supplies delivered to southern California SWP contractors in the fall months



(when the Semitropic pumpback program would be operational) to provide exchange capacity for ACWD
and other Bay Area water agencies to recover their stored water through exchanges.

In order to address the groundwater quality issues, Semitropic has operated their pumpback facilities in
conjunction with other Kern County pump-in programs, which when evaluated on the whole, have met the
DWR’s criteria for pump-in water quality. In addition, over the past year Semitropic has implemented a
pilot water treatment program, which has successfully demonstrated the capability to treat groundwater
prior to pumping into the California Aqueduct. With regards to the future availability of SWP supplies for
exchanges (as needed to recover water through the pumpback program), ACWD and the other
participating Bay Area water agencies are working closely with DWR and southern California SWP
contractors to ensure that these exchanges can be accomplished in dry years. Over the past three dry
years, there has been sufficient exchange water available for all Semitropic Banking Program
participants. However, in the future, there may be limitations on the availability of exchange water that
could adversely impact ACWD’s ability to recover water from Semitropic. In this event, ACWD may need
to rely on either 1) water stored in local reserves (e.g. Lake Del Valle, Niles Cone Groundwater Basin, or
San Luis Reservoir); or 2) additional water purchases through programs such as the DWR Drought Water
Bank. It should be noted that the uncertainties with the Semitropic Banking Program would only affect
ACWD's dry year water supplies, and would not adversely impact supplies under normal or wet year
conditions.

Uncertainties: Quantification of Water Supply Impacts

‘As described above, ACWD's water supplies are facing numerous uncertainties due to a variety of
factors. At this time, ACWD does not have sufficient information to quantify the range of impacts, if any,
on either the District's local or imported supplies that may occur as a result of these uncertainties.
Because of these uncertainties, the November 2008 WSA for the Newark Area 3 and 4 Specific Plan
included two scenarios for the comparison of water supplies and projected demands (based on the
demand forecast developed for the 2006-2010 UWMP). The first scenario assumed that the long-term
SWP reliability would be addressed through the Bay Detta Conservation Plan and other planning efforts,
and the long-term SWP reliability would be similar to that prior to the Wanger Decision (“Pre-Wanger”
conditions). The second scenario assumed that the Wanger Decision would continue to govern the long-
term Delta-export operations, and the long-term average SWP reliability would be reduced from 77% to
66% (“Post-Wanger” conditions).

Under the “Post-Wanger” scenario, ACWD's water supply “buffer” (i.e. supplies in excess-of demands) is
reduced substantially from 5000 AF to approximately 400 AF under normal year conditions. Given that
ACWD is facing additional water supply uncertainties that were not factored into the November 2008
WSA scenarios (e.g. Delta smelt BO, salmonid BO, etc.), there is a high likelihood that there may be
further reductions in ACWD water supplies which, without the implementation of additional water
management measures beyond ACWD's existing IRP strategy, couid result in a water supply/demand
imbalance (demands greater than supply availability). The magnitude of this potential imbalance, if any, is
not currently known, and will be largely be dependent on the outcome of environmental regulations that
are outside the control of ACWD.

Planning Update
Because of the water supply uncertainties facing ACWD, the District is currently in the process of

evaluating its water supply management strategy. As part of this process, ACWD will be evaluating the
ability of the District to meet its long-term planning objectives, including water supply reliability, given the



changing regulatory conditions affecting ACWD’s SWP and local supplies. Key components of this
planning update will include, as necessary:

1. Update of the District's demand forecast (based on the most recent land use planning
information from the Cities of Fremont, Newark, and Union City and ABAG);

2. Evaluation of projected water supply availability (based on information to be provided by
the DWR on SWP reliability given the recent and upcoming biological opinions)

3. Comparison of water supply and demands to determine the potential water
supply/demand imbalance, if any, as a result of additional reductions in ACWD’s water

supplies.

4. Evaluation of potential additional water management alternatives in order to: 1) offset any
potential water supply/demand imbalances, and 2) address future water supply

uncertainties.

5. Recommendations for revisions to ACWD's existing- water management strategy, if
needed, to ensure that ACWD’s planning objectives for water supply reliability can be
met.

It is currently anticipated that this planning effort will be accomplished over the next nine to twelve
months, and the results of which will be incorporated in the next update to the District's Urban Water
Management Plan (due by December 2010). However, as described above, key information regarding
future water supply reliability (most notably the SWP reliability under the existing and upcoming biological
opinions) is not yet available. Based on information provided by the DWR and State Water Contractors,
ACWD anticipates that preliminary information will be available in the summer of 2009, followed by an
update to the DWR's SWP Delivery Reliability Report in October 2009. Once this information becomes
available, ACWD will include it in the District's planning update.

Potential Additional Water Management Alternatives

In anticipation of the need for additional water management measures to offset the potential SWP supply

~ impacts as a result Delta pumping export restrictions, ACWD together with other Bay Area water agencies

that rely on SWP supplies (Santa Clara Valley Water District and Zone 7 Water Agency), recently
completed a study of potential water supply options (CDM, May 2009). This study evaluated a range of
regional water storage, water banking and water supply opportunities, and provided comparisons of these
alternatives based on costs, water supply benefits, key issues and uncertainties, and timing. The
evaluation of these alternatives was based on information available at the time of the study, and did not
include detailed design, cost analysis or environmental analyses of these alternatives. Of the seven
alternatives evaluated, the study recommended that several of the alternatives merited further
investigation as potential water management opportunities for ACWD and the other Bay Area agencies:

e Expanded Los Vaqueros Reservoir_Project: The Contra Costa Water District (CCWD), in
conjunction with the U.S. Bureau of Reclamation, is currently evaluating the expansion of the Los
Vaqueros Reservoir (in eastern Contra Costa County) from 100,000 AF to 275,000 AF. As part of
this effort, CCWD has identified the potential for Bay Area water supply agencies, including
ACWD, to participate in the project. Potential benefits to ACWD include additional water supplies,
improved dry year water supply reliability, and emergency water storage. A draft EIR/EIS was

S



recently completed for the project and it is anticipated that a finalized EIR/EIS will be completed
by the fall of 2010. ACWD's participation in this project will be dependent on a variety of factors
including actual water supply benefits, costs, and consistency of the project with a long-term

Delta solution.

Bay Area Regional Desalination Projects: Currently Bay Area water agencies are in the process
of developing desalination projects in the Bay Area: 1) the Bay Area Regional Desalination
Project (BARDP) sponsored by a variety of agencies including Contra Costa Water District, Santa
Clara Vailey Water District, East Bay Municipal Utility District, and the San Francisco PUC; and 2)
the Delta-Diablo Sanitation District Desalination Project. Both projects are in the early phases of
implementation, and both projects would provide a new, reliable supply regardiess of the
hydrologic conditions. Both desalination projects are located in Contra Costa County, and would
require agreements with neighboring agencies (e.g. EBMUD, SFPUC) to wheel water through

their systems to ACWD

Semitropic Groundwater Banking Program - Stored Water Recovery Unit: Although not a new
source of supply, groundwater storage provides the potential to improve water supply reliability by
storing water when it is available for later use. ACWD is already participating in the Semitropic
Groundwater Banking Program, and has the opportunity to expand its off-site groundwater
banking by participation in the Stored Water Recovery Unit (SWRU) program recently developed
by Semitropic Water Storage District. Semitropic has completed the necessary environmental
documentation for this program, and portions of the SWRU have aiready been constructed.
However, as with the existing Semitropic banking program, ACWD faces similar uncertainties with
regard to recovering stored water (e.g. pumpback water quality and sufficient SWP deliveries for
exchanges). :

In addition to the regional water supply options described above, ACWD has other local water
management alternatives that may be available to offset the impacts of reduced water supplies. As
described below, these opportunities include additional water conservation and additional recycled water.

Additional Water Conservation: The implementation of a comprehensive water conservation
program is a key component of ACWD’s adopted IRP water management strategy. As such,
ACWD has implemented a conservation program that includes a broad range of conservation
measures for its residential, commercial, industrial and landscape customers. As part of its
planning update, ACWD will consider the implementation of additional measures to further reduce
demands. Examples of potential additional measures include: 1) additional incentives for
residential and landscape customers to further reduce landscape irrigation water use, and 2)
additional incentives for businesses and industries to improve efficiencies through installation of
water efficient plumbing fixtures and on-site water recycling. '

Additional Recycled Water: ACWD’s existing water management strategy includes plans for
providing up to 1,600 AF/Yr of recycled water by the year 2020. A potential option available to
ACWD may be to accelerate and/or expand the planned recycled water program. In addition,
ACWD may provide incentives for large industrial .customers to develop their own, on-site
recycled water systems to reduce their need for potable supplies from the ACWD distribution
system. ‘

10



Potential Impacts on the Conclusions of the November 2008 WSA for the Newark Areas 3 & 4
Specific Plan Project

Based on the results of the planning update (and the potential need to secure additional water supplies),
ACWD may incorporate one or more of the above alternatives into its water supply strategy. As a next
step after the IRP is updated, the District's Capital Improvement Plan (CIP), as well as financial planning
model, will be updated. In addition, because of the potential reduction in ACWD's water supplies, ACWD
may be requiring additional mitigation for the water .supply impacts associated with Areas 3 & 4 Specific
Plan Project. The requirements for additional mitigation have not yet been determined, and will be
dependent on the magnitude of the water supply shortages that ACWD may be facing. Consistent with
the provisions in the November 2008 WSA, the implementation of these additional mitigation measures
may be a condition for providing a water supply verification and/or as a condition of providing water
service to the Newark Areas 3 & 4 Specific Plan Project.
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Terrence Grindall

Community Development Director
City of Newark

37101 Newark Blvd.

Newark, CA 95020

Dear Mr. Grindall:
Subject: Water Supply Assessment for Newark Area 3 & 4 Specific Plan EIR Project

As requested by the City of Newark, Alameda County Water District (ACWD) has prepared a
water supply assessment for the Newark Area 3 & 4 Specific Plan EIR Project (enclosed). The
water supply assessment was adopted by the ACWD Board of Directors on November 13, 2008
(resolution enclosed).

The water supply assessment was prepared pursuant to California Water Code Section §10910
which requires that a water supply assessment be provided to cities and counties for a project that
is subject to the California Environmental Quality Act (CEQA), and which surpasses a threshold
for the number of housing units and/or square feet of commercial/industrial buildings. The water
supply assessment documents sources of water supply, quantifies water demands, evaluates
drought impacts, and provides a comparison of water supply and demand that is the basis for an
assessment of water supply sufficiency. The water supply assessment also includes provisions
for irrigation of the golf course as well as water conservation measures to be implemented by the
Project applicant. As noted in the assessment, these provisions will be a condition of water
service to the Project.

Please contact Thomas Niesar, ACWD’s Senior Water Resources Engineer at (510) 668-4210,
with any questions regarding this assessment.

Sincerely,

-

Paul Piraino
General Manager

Attachment



RESOLUTION NO. 08-070

OF BOARD OF DIRECTORS OF ALAMEDA COUNTY WATER DISTRICT
ADOPTING THE NOVEMBER 2008 NEWARK AREA 3 & 4 SPECIFIC PLAN
EIR PROJECT WATER SUPPLY ASSESSMENT

WHEREAS, California Water Code Section §10910 requires that a city or county that
receives an application for a project that is subject to the California Environmental Quality Act
(CEQA), and that exceeds a threshold for the number of housing units and/or square feet of
commercial/industrial buildings request the public water system that would supply water to the
project to provide a water supply assessment;

WHEREAS, the City of Newark (City) has received an application for the Newark Area 3 &
4 Specific Plan EIR Project (Project) that involves the construction of an 18-hole golf course, up to
1,400 housing units of mixed density, an elementary school, open space wetland mitigation areas,
and three acres of office/public space ;

WHEREAS, the Project exceeds the statutory thresholds;

WHEREAS, on August 18, 2008 the Alameda County Water District (District) received a

request from the City to prepare a water supply assessment for the Project;

WHEREAS, staff has prepared a water supply assessment for the Project which includes a

water supply and demand comparison under a range of hydrologic conditions;

WHEREAS, Water Code Section 10910 requires the District’s Board of Directors to

approve the water supply assessment.

NOW, THEREFORE, BE IT RESOLVED by the Board of Directors of the Alameda County

Water District that the November 2008 Newark Area 3 & 4 Specific Plan EIR Project Water Supply



Assessment is hereby approved and the General Manager is authorized and directed to submit it to

the City of Newark.

PASSED AND ADOPTED this 13™ day of November 2008, by the following vote:

AYES: Directors Gunther, Koller, and Weed

NOES:; None

ABSTAIN: Director Huang

ABSENT: Director Lampert

ATTEST:

/sl GINA MARKOQU

Gina Markou, District Secretary
Alameda County Water District
(Seal)

{s/ JOHN H. WEED

John H. Weed, President
Board of Directors
Alameda County Water District

APPROVED AS TO FORM:

/s/ PATRICK T. MIYAKI for

Ray McDevitt, Attorney
Alameda County Water District



CERTIFICATE

I, the undersigned District Secretary of ALAMEDA
COUNTY WATER DISTRICT, do hereby certify that the
foregoing is a full, true and correct copy of a Resolution of
the Board of Directors of ALAMEDA COUNTY WATER
DISTRICT, a political subdivision, which said Resolution
was duly adopted at a meeting of said Board regularly held
on November 13, 2008, that a copy of said Resolution was
forthwith duly entered in the minutes of said meeting of said
Board, and that the same is in full force and effect.

Dated: November 14, 2008
Tuna, 1]
Gina Markou, District Secretary
Alameda County Water District
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SECTION 1
INTRODUCTION

BACKGROUND

The City of Newark has requested a Water Supply Assessment for the Newark Area 3 & 4
Specific Plan EIR Project (“Project™)'. The Specific Plan includes an 18-hole golf course, up to
1,400 housing units of mixed density, an elementary school, open space wetland mitigation
areas, and three acres of office/public space. Areas 3 and 4 cover approximately 950-acres and
are located in southwest Newark, bounded by Mowry Avenue on the north, Cherry Stieet on the
east, Stevenson Boulevard on the south, and salt flats on the west (Figure 1). The Project
includes all of Area 4 and only 86 acres of Area 3. Most of Area 3 has already been developed
and includes the Newark Ohlone Campus, a Technology Park and the Silliman Center (see
Figure 2.) The current schedule anticipates ground breaking in 2010 with build out by 2016; the
golf course would be completed by 2012.

Development of this site was included in the most recent Demand Forecast and Urban Water
Management Plan (UWMP). Area 4 had previously been planned as a combination golf-course
and residential development and Alameda County Water District (ACWD, “District”) has long
planned for this project to form an anchor demand for the development of a non-potable,
reclaimed water distribution system (“purple pipe”). The portion of Area 3 included in the
Project had previously been planned as a high-tech park. The section of Area 3 will require a
General Plan amendment to be consistent with the proposed Specific Plan Project.

The Project will require water supplies for the golf-course, new homes, school and additional
building aveas. The existing water provider in the area is the Alameda County Water District.
ACWD is a retail water purveyor with a service area that includes the cities of Fremont, Newark
and Union City. ACWD provides water primarily to urban customers: approximately 70% ;Sf
supplies are used by residential customers, with the balance (approximately 30%) utilized by
commercial, industrial, institutional and large landscape customers. Total distribution system
water use (excluding system losses) was approximately 49,100 acre-feet (AF), or an average of
43.8 million gallons per day (mgd) in fiscal year 2007-08. The District’s primary sources of
supply come from the California State Water Project (SWP), the San Francisco Regional Water
System, and local supplies from the Alameda Creek Watershed and Niles Cone Groundwater

Basin (underlying the ACWD service area).

California Water Code Section §10910 requires that a water supply assessment be provided to
cities and counties for a project that i subject to the California Environmental Quality Act
(CEQA), and which surpasses a threshold for the number of housing units and/or square feet of
commercial/industrial buildings. The City of Newark has confirmed that, while titled a Specific
Plan, the EIR will encompass a Development Agreement with the major ptoperty owner in the
Project Area, Newark Partners LLC, and will be the only environmental review necessary for the

I The City of Newark has confurmed thal, while tided a Specific Plan, the EIR will encompass a Development
Agreement with the major property owner in the Project Area, Newark Partners LLC, and will be the only
environmental review necessary for the development of the housing and recreational project in Areas 3 and 4
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development of the housing and recreational project in Areas 3 and 4. The cities and counties
are mandated (o identify the public water system that might provide water supply to the project
and then to request a water supply assessment. The water supply assessment documents sources
of water supply, quantifies water demands, evaluates drought impacts, and provides a
comparison of water supply and demand that is the basis for an assessment of water supply
sufficiency.

PURPOSE

The purpose of this Water Supply Assessment is to document ACWD’s existing and future water
supplies for its service area and compare them to the area’s future water demands, including the
future water demands of the Project. This comparison, conducted for both normal hydrologic
conditions and drought conditions, is the basis for an assessment of water supply sufficiency in
accordance with the requirements of California Water Code Section §10910.

METHODOLOGY

ACWD’s long-term water supply strategy was developed as part of the District’s Integrated
Resources Planning Study (IRP), and adopted by the ACWD Board in 1995. ACWD’s 2006-
2010 Urban Water Management Plan (UWMP) incorporates this water supply strategy. The
UWMP (included as Attachment A) documents ACWD'’s existing and future water supplies,
projected future demands in the service area, and provides a comparison of water supplies and

demands under normal and dry year conditions. The UWMP provides the basis for this water’

supply assessment.

This assessment does differ slightly from the UWMP in that it includes an additional increment
of forecast demand, specifically 560 acre-feet per year (AF/Yr) for the Patterson Ranch
Development Project in Fremont. These demands were determined and analyzed in a water
supply assessment completed in April of 2008 and are now considered part of ACWD’s baseline
demand forecast. While Patterson Ranch may be built in phases, the demand is assumed to be
fully in place as early as year 2010. Also changed from the UWMP is the addition of 600 acre-
feet per year of recovery capacity from the Semitropic Groundwater Banking Program.
Acquisition of this additional dry year recovery capacity is a condition for ACWD to provide
water service 1o the Patterson Ranch Project (as documented in the April 2008 Patterson Ranch
Water Supply Assessment).

Finally, this water. supply assessment also considers uncertainties in the future reliability of
ACWD’s water supplies, specifically supplies from the SWP that are conveyed through the
Sacramento-San Joaquin Delta. As a result of a recent court ruling imposing restrictions on the
SWP operations in erder to protect endangered fish, the future reliability of SWP supplies may
be decreased from that which was assumed at the time of the preparation of the UWMP. Given
this uncertainty, this water supply assessment provides supply-demand comparisons under two
scenarios for futwre SWP reliability. The first scenario assumes that the future long-term
reliability will be similar to that estimated by the State Department of Water Resources prior to
the court ruling, and the second assumes that the court’s restrictions placed on Delia export
pumping will remain in place for the foreseeable future.

2
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SECTION 2
WATER DEMAND

This section provides an overview of historical and current water use in the District, and a
summary of future projected water demands for the Project and ACWD’s service area.

WATER USE CATEGORIES

Water use in the ACWD service area is divided into two categories: 1) distribution system use,
and 2) groundwater system use. The distribution system use includes all water uses supplied by
ACWD’s treatment and production facilities, and conveyed to ACWD customers via the
District’s distribution system. This use is further subdivided into the categories of single family
residential (SFR), multi-family residential (MFR), commercial, industrial, institutional,
landscape and other use. '

Groundwater system use includes private (non-ACWD) groundwater pumping (primarily for
industrial and municipal landscape iirigation nses), ACWD’s Aquifer Reclamation Program
pumping, and saline groundwater outflow to San Francisco Bay. The Aquifer Reclamation
Program (ARP) pumping is an ongoing ACWD program to pump saline groundwater out of the
aquifer system and replace it with fresh water recharged at the District’s groundwater recharge
facilities. Saline groundwater outflow to San Francisco Bay represents the groundwater outflow
required to maintain groundwater flow in a bayward direction necessary o prevent seawater
intrusion into the local aquifer system and to flush saline groundwater back to San Francisco

Bay.

The District’s groundwater system use is not anticipated to change significantly in the future.
Therefore, the following discussions of water use are focused on the District’s distribution

system water use.
HISTORICAL AND CURRENT WATER USE

Table 1 provides a summary of the last ten years of water use within the District. As shown in
the table, residential water use comprises approximately 70% of District water use, with the
remaining 30% used by commercial, industrial and institutional customers. ‘

Water consumption patterns in the ACWD service area are a function of many independent
factors including growth, weather conditions, economic conditions and water conservation
behaviors. The District saw dramatic declines in consumption during the 1987-1992 drought due
to voluntary conservation and District-sponsored demand management efforts. However, during
the drought recovery period since 1992, several significant consumption-influencing factors have
occurred, From 1993-2001 accelerated growth of both residential and business customers
(including the high technology industry) occurred due to a strong economy. During this period,
vacancy rates decreased and water consumption rose. From 2001 to 2007 the overall
consumption in the District has been relatively flat, attributed primarily to less robust local
cconomic conditions, mild weather and on-going water conservation programs.



WATER DEMANDS - ACWD SERVICE AREA

ACWD’s approach to water demand forecasting for the UWMP is to: 1) evaluate existing
demands of lands already developed in the service area; 2) estimate future demands of currently
undeveloped lands that are designated for development; and 3) combine the existing and future
demands to estimate the overall District-wide future demands. This demand forecasting is done
for six primary land use categories: single family residential, multi-family residential,
commercial, industrial, institutional, and “other”. In order to estimate future demands of
currently undeveloped lands in each of these categories, ACWD obtains the most recent zoning
. information for these lands. The land use information is provided by the cities’ planning staff,
and includes general plan land use designations and, when available, more detailed information
from specific plans or other planning documents. A District-wide water demand forecast for
each land use category is then developed by multiplying the planned land use under each land
use category by a District-wide average unit water use specific to that land use category.
Additional potential future land use is also accounted for in the demand projections, and is based
on city-approved plans for redevelopment and/or intensification of specific areas. The demand
forecast also considers future demands associated with Association of Bay Area Governments

(ABAG) Smart Growth projections.

It should be noted that the actual unit water use for any specific land use project may vary
significantly from the District-wide average. However, determining the actual unit water use for
each specific development project in the service area is beyond the scope of ACWD’s UWMP
demand forecast. Rather than providing demand forecasts for specific land use projects, the
UWMP provides an aggregated, District-wide demand forecast for each land use category, as
well as the total District-wide demand. This approach is considered by ACWD to provide
sufficient accuracy for long-term, District-wide demand forecasting and is consistent with the
California Water Code requirements for urban water management planning. However, if the
District has detailed information about the water demands of a specific project during the time it
is preparing the UWMP, the District will account for the specific project's water demands in the
UWMP in lieu of the District-wide average.

The projected future demands in the ACWD service area are summarized in Table 2 (for thé

years 2010, 2015, 2020, 2025 and 2030). The water demand forecast also includes projected 7

savings due to water conservation, both District-sponsored water conservation and “natural”
conservation due to plumbing code requirements (i.e. savings due to the replacement of non-
conserving plumbing fixtures with low flow fixtures). ACWD is a signatory to the California
Urban Water Conservation Council’s MOU on Urban Water Conservation and is committed to
the implementation of all locally cost-effective water conservation best management practices.
A complete description of ACWD’s water conservation program, as well as water saving
assumptions, is provided in Chapter 7 of the attached UWMP. '

As described in the following section, the Project’s demands are considered to be consistent with
the District’s UWMP demand forecast, and therefore, are not listed separately in Table 2.
However, the demand forecast for the Patterson Ranch Development Project, which was not
previously accounted for in the UWMP, has been included in Table 2, per the April 2008

Patterson Ranch Development Project Water Supply Assessiment. Demands associated with other -

projects requiring water supply assessments, already adopted or scheduled to be adopted in the
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near future (i.e. Union City Intermodal Station District Mixed Use Project, Solyndra Solar Panel
Manufacturing Facility, Creekside Landing Project, and Ballpark Village Specific Plan) are all
considered to be included in the UWMP demand forecast and will not change the conclusions of
this assessment.

WATER DEMANDS - NEWARK AREA 3 & 4 SPECIFIC PLAN EIR PROJECT
Estimation of Project Water Demands

The Newark Area 3 & 4 Specific Plan EIR Project includes an 18-hole golf course, 1,400
housing units of mixed density, an elementary school, open space wetland mitigation areas, and
three acres of office/public space. The Project area is located in southwest Newark, bounded by
Mowry Avenue on the north, Cherry Street on the east, Stevenson Boulevard on the south, and
salt flats on the west (Figure 1 and Figure 2 ). The Project includes all of Area 4 and only 86
acres of Area 3. Most of Area 3 is already developed and includes the Newark Ohlone Campus, a
Technology Park and the Silliman Center. The current schedule anticipates ground breaking in
2010 with build out by 2016; the golf course would be completed by 2012.

Development of this site was included in the most recent Demand Forecast and Urban Water
Management Plan (UWMP). Area 4 had previously been planned as a combination golf-course
and residential development and ACWD has long planned for this project to form an anchor
demand for the development of a non-potable, reclaimed water distribution system (“purple
pipe”). The portion of Area 3 included in the Project had previously been planned as a high-tech
park. The section of Area 3 will require a General Plan amendment to be consistent with the

proposed Project.

Information on the Project’s proposed land use was provided by the City of Newark. The City
also provided a water demand estimate with their letter of request for a water supply assessment.
The estimate, included as Attachment C, was prepared by Kier & Wright (Consultant), a civil
engineering consultant to the City for the project. ACWD reviewed the demand estimate and
found certain elements to be inconsistent with demand data for our service district and opted to
replace those values with the standard unit demands developed by ACWD for the UWMP. These
elements include the residential unit demands and the office space demands.

ACWD retained elements of the Consultant’s demand estimate which were based on relined
project detail including artificial turf athletic fields, xeriscaped open spaces, parks and landscape
buffers and irrigation demands for the golf course’ The revised project demand estimate was
shared with the City and Consultant on 10/01/2008 and were discussed and accepted in a
meeting held on 10/13/2008. The revised Project water demand estimate analyzed in this WSA

is 1,100 AF/Yr” (see Table 3.)

?Including an 8% distribution system loss, which is calculated as the difference between the total water produced at
ACWD’s treatment and production facililies and the tolal measured water use by the District’s distribution system
cuslomers. Distribution system tosses include non-melered water used for fire suppression, distribution system
flushing, distrihution piping and service line leaks, ete.



The Consultant’s analysis provided by the City states that the landscaping and golf course will
use reclaimed water when such a supply becomes available. Once a reclaimed supply is
available, the demand for potable system water will be reduced to roughly 550 AF/yr (see Table
4). Prior to the availability of reclaimed water, the golf course will be irrigated with an existing
private onsite well. This well will draw from ACWD’s managed groundwater resources in the
Niles Cone, however it will not burden ACWD’s potable distribution system and production

Tacilities.

Comparison with the UWMP Demand Forecast

- As described above, ACWD’s UWMP does not include a demand forecast for specific land use
projects, such as the proposed development outlined in the Project. Rather, at the time of the
UWMP demand forecast (2004), the then-current information for Areas 3 & 4 was utilized to
develop a forecast for aggregated, District-wide demand. The currently proposed Project for the
site is very little changed from the previously planned development, save that Area 3 was
intended for a high-tech industrial park but will now be converted to additional housing. Despite
the change in proposed land use, the projected demands of the Project are consistent with the
range of demands that were anticipated during the development of the UWMP demand forecast.
Therefore, for the purpose of this water supply assessment, the Project’s forecasted demands are
considered to be consistent with the current UWMP demand forecast, and do not represent a
new, or additional demand in the ACWD service area, beyond what was forecast for the UWMP.
However, because of the change in land use assumpiions at the Project site, the Project will result
in a slightly different breakdown in the aggregated demands for the land use categories reported
in the UWMP. The next update to the UWMP (scheduled to be completed by 2010) will include
a revised breakdown of the forecast demands in each land use category based on changes to the
land use assumptions that have occurred in the service area since the current UWMP was

adopted.
IMPACTS OF DROUGHT ON DEMANDS

Dry petiods may impact water demands in the ACWD service area in several ways. Because
approximately 40% of the District’s residential demand is for landscape irrigation, dry periods
may result in an increase in demands due to less local rainfall available to meet the
evapotranspiration requirements of lawns and other landscaping, However, demands may also be
reduced due to customer efforts to be more water efficient during dry periods. As an example,
during the 1987-1992 drought, ACWD customers reduced overall water use by approximately
20%. 'This response to the drought was due both to voluntary efforts as-well as mandatory
restrictions imposed by ACWD. However, because many customers have retained a “water
conservation ethic” since the 1987-92 drought, and because of increased efficiencies of plumbing
fixtures and the implementation of on-going District-sponsored water conservation programs, the
ability to reduce overall water use during future droughts by similar levels may be lessened.

For planning purposes, it is assumed that during drought periods water demands for ACWD’s
distribution system customers (including the proposed Newark Area 3 & 4 Specific Plan EIR
Project) do not change from those during normal years. However, the groundwater system
demands may be reduced during dry vears as’a result of reduced ARP pumping and reduced
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saline groundwater outflows (as groundwater levels are temporarily lowered due to increased
reliance on local groundwater reserves during dronght conditions). Summaries of projected
demands under single dry year and multiple dry year conditions (based on a five year drought
under 2026-2030 demand conditions) are provided in Table 5 and Table 6, respectively.
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SECTION 3
WATER SUPPLY

ACWD’s three primary sources of water supply are: 1) the State Water Project (SWP); 2) San
Francisco’s Regional Water System; and 3) local supplies. The SWP and San Francisco
Regional Water Supplies are imported into the District service area through the South Bay
Aqueduct and Hetch-Hetchy Aqueduct, respectively. Local supplies include fresh groundwater
from the Niles Cone Groundwater Basin (underlying the District service area), desalinated
brackish groundwater from portions of the groundwater basin previously impacted by seawater
intrusion, and surface water from the Del Valle Reservoir. The primary source of recharge for
the Niles Cone Groundwater Basin is percolation of runoff from the Alameda Creek watershed.
To a lesser degree, a portion of ACWD’s SWP supplies are also used for local groundwater
percolation. Infiltration of rainfall and applied water within the ACWD service area also

contribute to local groundwater recharge.

ACWD’s planned future water supplies also include recycled water. As described below, ACWD
anticipates implementing a recycled water program to provide up to 1,600 AF/Yr for non-potable
uses (i.e. irrigation and industrial uses) by the year 2020.

Due to the configuration of ACWD’s water production facilities and the interconnection with the
District’s distribution system, the proposed Project may receive water supplies from all three
primary sources of supplies, and would not be dependent on any single source of supply.
Therefore, a description of all of ACWD’s water supplies is provided below. Table 7 provides a
summary description of the contracts and permits for these supplies and Table 8 provides a
summary of the historical use of these supplies by ACWD.

WHOLESALE WATER SUPPLIES

As described above, ACWD’s wholesale water supplies are: 1) State Water Project supplies
purchased from the California Department of Water Resources; and 2) San Francisco Regional
Water System supplies purchased from San Francisco. ACWD’s contracts for these wholesale
supplies are provided in Attachment B and each supply is described in greater detail below.

State Water Project

In 1961, the District signed a contract with the State Department of Water Resources (DWR) for
a maximum annual amount of 42,000 acre-feet from the State Water Project (SWP). The SWP,
managed by the DWR, is the largest state-built, multi-purpose water project in the country. The
SWP facilities include 28 dams and reservoirs, 26 pumping and generating plants, and
approximately 660 miles of aqueducts. The water stored in the SWP storage facilities originates
from rainfall and snowmelt runoff in Northern and Central California watersheds. The SWP’s
primary storage facility is Lake Oroville in the Feather River Watershed, Releases from Lake
Oroville flow down the Feather River to the Sacramento River, which subsequently flows to the
Sacramento-San foaquin Delta. The SWP diverts water from the Delta through the Banks
Pumping Plant which lifts water from the Clifton Court Forebay (in the Delta) to the California
Aqueduct and Bethany Reservoir. From Bethany Reservoir, the South Bay Pumping Plant lifts




o

water into the South Bay Aqueduct, which delivers State Water Project supplies to ACWD and
other Bay Area water agencies in Alameda and Santa Clara Counties.

Semitropic Banking of ACWD’s SWP Supplies: Because of the variability in the SWP supply
availability, ACWD’s 1995 IRP identified the need to secure 140,000 AF of off-site storage
capacity to improve the dry year reliability of this supply source. Based on this IRP
recommendation, ACWI has confracted with Semitropic Water Storage District for participation
in the Semitropic Groundwater Banking Program in Kern County. In wet years, ACWD delivers
its upused (excess) SWP supplies to Semitropic for storage in their groundwater basin. In dry
years, ACWD can recover these supplies through: (1) an “in-lieu” exchange whereby ACWD
will receive a portion of Semitropic’s SWP supplies (and Semitropic will utilize groundwater
previously stored by ACWD in its basin); and (2) a “pumpback” program where Semitropic
directly pumps stored groundwater into the California Agueduct and ACWD recovers this supply
through SWP exchanges.

The rate at which ACWD can recover stored water in dry years is constrained by contractual
limitations and limitations on the capacity of the Semitropic pumpback facilities. Based on the
terms of the agreements with Semitropic, the amount of return capacity is based on the amount
of storage capacity purchased. Because of these limitations, ACWD secured a total of 150,000
AT of storage capacity at Semifropic (in excess of the IRP’s recommendation of 140,000 AF), in
order to provide sufficient dry year return capacity to meet ACWD’s projected needs in all but
the most severe drought conditions. :

As with local groundwater storage in the Niles Cone Groundwater Basin, the Semitropic
Groundwater Banking Program does not provide a new source of supply for the District. Rather,
it provides a means to store the District’s unused SWP supplies in wet years for use during dry
years when the delivery of SWP supplies may be significantly curtailed.

San Francisco’s Regional Water System

ACWD also receives water from the San Francisco Regional Water System, operated by the San
Francisco Public Utilities Commission (SFPUC). This supply is predominantly from the Sierra.
Nevada, delivered through the Hetch-Hetchy aqueducts, but also includes treated water produced
by the SFPUC from its local watersheds and facilities in Alameda and San Mateo Counties. The
amount of imported water available to the SFPUC’s retail and wholesale customers is
constrained by hydrology, physical facilities, and the institutional parameters that allocate the

water supply of the Tuolumne River.

In 1984, ACWD along with 29 other Bay Area water suppliers signed a Settlement Agreement
and Master Water Sales Contract (Master Contract) with San Francisco, supplemented by an
individual Water Supply Contract. These contracts, which expire in June 2009, provide for a 184
mgd Supply Assurance to the SFPUC’s wholesale customers collectively. ACWD’s individual
Supply Assurance is 12 mgd (or approximately 13,400 acre feet per year). In 1994, the District
and SFPUC execuled an amendment to the contract which provides an additional supply of 1.76
mgd (approximately 2,000 AF), effectively increasing the maximum aunnual delivery of San
Francisco Regional Water System supplies to ACWD to 13.76 mgd (approximately 15,300
AF/Yr).  Although the Master Contract and accompanying Water Supply Contract expire in
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2009, the Supply Assurance (which quantifies San Francisco’s obligation to supply water to its
individual wholesale customers) survives their expiration and continues indefinitely.

LOCAL SOURCES

As described above, ACWD’s local sources include fresh groundwater from the Niles Cone
Groundwater Basin, brackish groundwater desalination, and surface water supplies from the Del
Valle Reservoir. Each of these supplies is described in greater detail below.,

Niles Cone Groundwater Basin

The principal source of local supply for the District is the local aquifer system known as the
Niles Cone Groundwater Basin. The primary source of recharge for the Niles Cone
Groundwater Basin is local runoff from the Alameda Creek Watershed, which is captured,
diverted and recharged at the Disirict’s groundwater recharge facilities. To a lesser extent,
infiltration of rainfall and applied water within the ACWD service area also provide a local
source of recharge for the groundwater basin. ACWD also uses a portion of its imported State
Water Project supplies for groundwater recharge.

The water quality in the groundwater system is characterized by fresh groundwater in the eastern
portion of the groundwater basin transitioning into brackish groundwater in the western portion
of the basin. The brackish groundwater is a result of historical seawater intrusion from the
adjacent San Francisco Bay. Since the 1960’s ACWD has managed the groundwater basin to
prevent any additional seawater intrusion and has an on-going program to pump trapped brackish
groundwater back to San Francisco Bay through the District’s Aquifer Reclamation Program

wells,

The Niles Cone Groundwater Basin has capacity to store water from year to year (“local
groundwater storage”). However, the usable storage capacity of the groundwater basin is
significantly limited by the potential for seawater intrusion if groundwater levels are maintained
too low. Although local groundwater storage (i.e. groundwater supplies in excess of recharge)
provides a short term source of supply during dry years, it is not a supply that is available every
year because the groundwater system will require replenishment from. freshwater sources,
without which seawater intrusion would occur.

Chapter 4 of the UWMP (attached) provides a comprehensive description of the Niles Cone
Groundwater Basin, including groundwater quality, groundwater levels, historical and projected
groundwater pumping, and ACWD’s groundwater management activities. A copy of ACWD’s
groundwater management policy is also provided in the UWMP. The Niles Cone Groundwater
- Basin is also described in DWR Bulletin 118 — Update 2003; California’s Groundwater, and is
not listed as in “overdraft” or “potentially overdraft condition” by the DWR.

Brackish Groundwater Desalination

In 2003 ACWD commissioned the Newark Desalination Facility. This 5-mgd facility utilizes the
reverse osmosis process to remove salts and other impurities from the brackish groundwater
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pumped at ACWD’s Aquifer Reclamation Program wells. Treated water from the Newark
Desalination Facility is blended with untreated local groundwater and provided as a supply for
the distribution system demands. ACWD plans call for an expansion of this facility from 5-mgd
to 10-mgd by the year 2010,

Del Valle Reservoir

The District and Zone 7 Water Agency of the Alameda County Flood Control and Water
Conservation District {hereafter referred to as “Zone 7"}, have equal rights on Arroyo Del Valle
to divert water to storage. When the California Department of Water Resources (DWR)
constructed Del Valle Dam in the upper Alameda Creek Watershed, those rights were recognized
in an agreement among DWR, the District, and Zone 7. Consequently, DWR typically makes a
total of 15,000 AF of storage available annually in Del Valle Reservoir for use by ACWD and
Zone 7. ACWD and Zone 7 equally share this storage capacity, thereby providing up to 7,500
AF of storage capacity annually to ACWD.

Recycled Water

Although ACWD does not currently have a recycled water supply, the District’s long-term
supply strategy includes a recycled water program to be implemenied by 2020, which will
provide up to 1,600 AF/yr of non-potable supply (e.g. landscape irrigation and industrial process
water). A potential source of recycled water is from a joint project with Union Sanitary District
(USD). Similar to ACWD, USD’s service area includes the cities of Fremont, Union City and
Newark. USD cwrently treats approximately 28 mgd (approximately 31,000 AX/Yr) of
wastewater, the majority of which is discharged to San Francisco Bay via the East Bay
Dischargers Authority pipeline facilities. Because ACWD’s planning is based on providing
1,600 AF/Yr of recycled water, it is anticipated that there will be a sufficient source of
wastewater supply available for a future recycled water project in the ACWD service area.

Recycled water distribution pipelines will be separate from the District’s existing potable
distribution system and, therefore, would not adversely affect existing potable supply operations.
The volume of recycled water produced would be the same in drought years as in noimal years,
thus providing a firm source of supply. Demand for recycled water for irrigation purposes is
highest in the summer months. Therefore, in addition to increasing water supply, use of recycled
water would help meet peak monthly and daily production capacity needs.

ACWD and USD have evaluated two potential sources of recycled water: In 1993 and in 1999
ACWD and USD evaluated a potential program whereby the recycled water would originate at
USD’s Alvarado Wastewater Treatment Plant (Alvarado WWTP), located at the north end of the
service area in Union City. As an alternative to constructing a recycled water treatment facility at
the Alvarado WWTP, in 2003 ACWD and USD completed an evaluation of the feasibility of
constructing a satellite recycled water treatment facility in southern Fremont at USD’s Irvington
Pump Station, In addition, ACWD will continue to consider the potential use of other regional
recycled water supplies, should such supplies become available. The ultimate decision on the
source of a recycled water supply will likely be based on a variety of factors including costs,
permitting issues, environmental constraints and location of recycled water customers.

11



WATER SUPPLY UNCERTAINTIES

The purpose of this section is to identify factors which may impact current planning
assumptions, the significance and magnitude of which are curtently unknown. As described
below, the potential impacts of global warming are a key uncertainty which may impact all of
ACWD supplies. In addition, each of ACWD’s supplies face uncertainties which may be unique
to the source of supply. A summary of water supply uncertainties facing ACWD’s supplies is
provided in Table 9 and discussed in greater detail below.

Climate Change

Climate change may result in less snowfall, more local rainfall and rising sea-levels. Under
current conditions, much of ACWD's imported water supplies are held in “storage” in winter and
spring snowpack in the Sierra Nevada Mountains. With a diminished snowpack, the yield of the
State Water Project and San Francisco Regional System may be significantly impacted. The
magnitude of the impact of climate change on water supplies is not known. However, the
following provides an overview of recent studies that have evaluated potential impacts on
surface water and groundwater supplies in California.

Surface Water: In 2006 DWR released a report on climate change and its potential impact on
California’s water resources. Entitled Progress on Incorporating Climate Change into
Management of California’s Water Resources (2006 Climate Change Report), the report
summarizes recent research into change in precipitation, air temperatures, snow levels, and
snowmelt runoff. The report also evaluates possible future impact on California water supply
through model simulations which reflect four climate change scenarios. Each scenario applies
one of two weather conditions (weak temperature warming and weak precipitation increase or
modest warming and modest drying) to one of two geopolitical conditions (high population
growth and regional based economic growth coupled with slow technological advances or low
population growth, global based economic growth coupled with sustainable development).

The main results of the 2006 Climate Change Report relate to climate change’s estimated
impacts on the State Water Project around the year 2050:

s Hstimated changes in annual average SWP south-of-Delta Table A deliveries range from
a slight increase of about 1 percent for a wetter scenario to about a 10 percent reduction
for one of the drier climate change scenarios.

s Fstimated increased winter runoff and lower Table A allocations resulting in slightl
higher average annual Article 21 deliveries in the three drier climate change scenarios™.
However, the increases in Article 21 deliveries do not offset the losses to Table A. The

3 Article 21deliveries refer to Article 21 of the SWP contracts which allows for contractors to receive additional
water deliveries only under specific conditions. These conditions include: 1) Article 21 water is available only when
excess water is available in the Delta, and 2) Article 21 water is available only when conveyance capacity tlwough
the SWP facilities is available. Due to the uncerlainties regarding the availability of Article 21 water, ACWD does
not include this supply in its water supply planning and Urban Water Management Plan,
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wetter scenario with higher Table A allocations results in fewer Artcle 21 delivery
opportunities and slightly lower annual Article 21 deliveries.

» Estimated SWP carryover storage is reduced in the drier climate change scenario and is
somewhat increased in the wetter climate change scenario.

The 2006 Climate Change Report notes that there are a number of .factors for which the models
do not account that could significantly impact delivery capability, ranging from change in water
management practices, levels of rainfall, changes in evapotranspiration, and increased Delta
salinity. The report also notes that there are no technical tools available currently to model these

185U€ES.

In August of 2008, DWR released its Srate Water Project Delivery Reliability Report, 2007
(2007 SWP Reliabiliry Report). The 2007 SWP Reliability Report considered the potential
impacts of climate change on SWP supplies by including the same four scenarios of future
climate change that were simulated in the 2006 Climate Change Report. The 2007 SWP
Reliability Report estimated the impact of climate change on SWP deliveries by interpolating
between future studies which assumed no climate change and studies which assumed 2050-level
emissions, The report estimates that, under future conditions, average annual SWP Table A
deliveries will be 66% to 69% of the maximum Table A amount®. Further, though the estimated
average annual amount of future SWP Table A deliveries increases when compared to current
conditions, the amount of Article 21 deliveries decrease. Also, the amount of SWP Table A
deliveries 'during multiple dry year periods in the future tend to decrease compared to current
conditions. The 2007 SWP Reliability Report finds that this decrease could be significant, but
that such an outcome depends on which of the various climate change scenarios is considered.

Groundwater: In 2003, and then again in an update prepared in August of 2005, the Pacific
Institute for Studies in Development, Environment and Security prepared a literaturé search
report for DWR, which summarized recommendations for coping with and adapting to climate
change from key peer-reviewed publications and specifically considered the potential impacts of
climate change on groundwater. The Pacific Institute’s report is entitled, Climate Change and
California Water Resources: A Survey and Summary of the Literature, by Michael Diparsky and
Peter H. Gleick, Pacific Institute (Climate Change and Water Resources).

Climate Change and Water Resources found that little work has been done on the impacts of
climate changes for specific groundwater basins, or for general groundwater . recharge
characteristics or water quality. As the following conclusions from the report illustrate, the
potential impacts of climate change on groundwater resources are divided, with some potentially
resulting in increased availability of groundwater and others potentially resulting in less.

¢ Changes in recharge will result from change in effective rainfall as well as a change in
the timing of the recharge season. Increased winter rainfall could lead to increased

groundwater recharge.

1 As deseribed below, the 2007 SWP Reliabiliry Report also includes an analysis of SWP deliveries operating under
a recent courl ruling to protect endangered fish in the Della (“Wanger Decision™).
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e Higher evaporation or shorter rainfall seasons could mean that soil deficits persist for
longer periods of time, shortening recharge seasons.

e Because a significant portion of winter recharge comes from deep percolation of
precipitation below the rooting zone, warmer winter temperatures between storms would
be expected to increase and dry out the soil between storms. A greater amount of rain in
subsequent storms would then be required to wet the root zone and provide water for

deep percolation.
o Sea-level rise could affect coastal aquifers through saltwater intrusion.

o  Warmer, welter winters would increase the amount of runoff available for gfoundwater
recharge. However this additional runoff would be occurring at a time when some basins
are either being recharged at their maximum capacity or are already full.

e Reductions in spring runcff and higher evapotranspiration because of higher temperatures
could reduce the amount of water available for recharge.

Local Supplies

In addition to potential climate change impacts, the availability of ACWD’s local supplies may
be influenced by a variety of other factors including operational and facility modifications to
acconunodate on-going Alameda Creek fishery restoration efforts. Upstrearmn land use, flood
control and water supply projects in the Alameda Creek Watershed may also impact the supply
and quality of water available at ACWD’s groundwater recharge facilities. Similarly, efforts to
develop groundwater supplies by agencies in the South East Bay Plain (north of ACWD) may
also impact ACWD's groundwater supply availability. However, the extent of these impacts on
ACWD’s local supplies, if any, is not currently known.

San Francisco Regional Supplies

In order to enhance the ability of the SFPUC water supply system to meet identified service
goals for water quality, seismic reliability, delivery reliability, and water supply, the SFPUC is
undertaking a Water System Improvement Program (WSIP). Completion of the projects in the
WSIP is critical to ensuring the reliability of the San Francisco Regional supplies. However, it is
currently uncertain if the SFPUC will be successful in implementing this program, and if it will
be accomplished in a timely manner. In addition, the SFPUC water supply contract with ACWD,
as well as those with other SFPUC wholésale customers, will expire in 2009. It is not clear what
the terms of the re-negotiated contracts will be, or how they may impact ACWD’s planning
assumptions., However, SFPUC’s Supply Assurance (which quantifies San Francisco’s
obligation to supply water to its individual wholesale customels) survives their expiration and

continues indefinitely.
State Water Project Supplies

The reliability of ACWD’s State Water Froject supplies will continue fo remain uncertain due to
the on-going concerns regarding the sustainability of the Delta. These concerns include the Delta
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ecosystern and potential future environmental regulations, levee stability and the potential for
catastrophic failure of these levees, urban encroachment within the Delta, and water quality
within the Delta due to urban and agricultural discharges.

Most recently, on December 14, 2007, Federal District Court Judge Oliver Wanger issued a final
court order which put into place an operational plan that requires the State Water Project and
Central Valley Project (CVP), the state’s two largest water delivery systems, to reduce Delta
export pumping operations (“Wanger Decision”). The operational plan, formalizing a
preliminary framework issued by Judge Wanger on August 31, 2007, calls for a reduction in
Delta exports from the SWP and C'VP to protect an endangered fish species, the Delta smelt. The
court had specified that reduced operations will last until September 15, 2008, while federal
agencies develop a revised federal bioclogical opinion for Delta smelt that will ensure the
projects’ compliance with Endangered Species Act requirements. The Federal Defendant in the
case has requested an extension until December 15, 2008.

In addition to the revised federal biological opinion, state, federal and other agencies are
currently in the process of developing a Bay Delta Conservation Plan with the goal of providing
long-term Federal and State Endangered Species Act compliance for Delta export operations. It
is currently not known how the revised federal biological opinion or the subsequent Bay Delta
Conservation Plan will impact the reliability of SWP supplies. However, the DWR has recently
released a report which estimates the reliability of the SWP supplies assuming that the Delta
export restrictions under the Wanger Decision remain in effect over the long-term (2007 SWP
Reliability Report). This report provides an update to the SWP reliability assumptions provided
by the DWR in 2005 (2005 SWP Reliability Repor. t) Information from the 2005 SWP Reliability
Report is incorporated in ACWD’s UWMP.

Factors other than protection of the endangered Delia smelt may also impact the futore reliability
of the SWP supplies. For instance, the California Fish and Game Commission recently decided
to accept the longfin smelt as a candidate species under the California Endangered Species Act
(CESA). Under CESA, candidate species receive the same legal protection as listed threatened
and endangered species. However, at the time of the preparation of this water supply assessment
no information is available on the impacts that this listing (or other potential future listings under
the ESA or CESA) may have on SWP operations.

WATER SUPPLY IN NORMAL AND DRY YEAR CONDITIONS

The projected availability for each of ACWD’s water supplies under normal, critical dry year
and multiple dry year conditions are provided in Table 10 through Table 15. As documented in
the District’s 2006-2010 UWMP, information on the projected availability of ACWD’s local
supplies is based on the long-term historical hydrologic conditions in the Alameda Creek
Watershed, Information on the projected reliability of ACWD’s wholesale supplies from the
State Water Project and San Francisco Regional Water System supplies were provided by the
DWR and San Francisco Public Utilities Commission, respectively.

Because of the uncertainties in the future masagement of Delta export operations, this water
supply assessment considers two scenarios for SWP reliability. The first scenario (2005 SWP
Reliability scenario) assumes that long-ternmt SWP reliability will be addressed through the Bay
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Delta Conservation Plan and other planning efforts, and that the long-term reliability will be
similar to that provided by the DWR under the 2005 SWP Reliability Study. The second scenario
(2007 SWP Reliability scenario) is provided as a sensitivity analyses and assumes that the
Wanger Decision will continue to govern the long-term Delta export operations, as assumed
under the DWR’s 2007 SWP Reliability Report’.

As described below, the second scenario (2007 SWP Reliability scenario) would have a
significant impact on ACWD’s water supplies. Because of the reductions in the SWP supplies
under the Wanger Decision, ACWD would likely have significantly less flexibility in the use and
management of its water supplies. Therefore, it is likely that if the revised biological opinion
(due in December 2008) results in Delta pumping restrictions similar to the Wanger Decision,
ACWD would likely need to revise and update the District’s Integrated Resources Plan and
Urban Water Management Plan to reflect the changes in the long-termn SWP reliability
assumptions. These revisions would likely include a review of ACWD’s planning and operating
criteria, water quality, facility needs and costs. However, the analyses provided in this water
supply assessment, while including a Wanger Decision scenario, are primarily focused on the
comparison of water supply and demands under a variety of hydrologic conditions (i.e. normal
year, critical dry year and multiple dry year conditions).

Water Supply under Normal Year Conditions

In order to be consistent with the recommendations by the DWR in the use of SWP reliability
information, this water supply assessment characterizes long-term average conditions as normal
year conditions. As shown in Table 10, under normal year conditions and under the 2005 SWP
Reliability assumptions, supplies from the SWP and San Francisco Regional Water System
comprise approximately 60% of the water available to ACWD, with the balance coming from
local supplies. All of the supplies listed in Table 10, with the exception of recycled water, are
existing supplies available to ACWD, and have been historically utilized by the District.
Recycled water, not currently available to ACWD, is anticipated to add approximately 1,600
AF/Yr to the District’s normal year water supplies by the year 2020. Supplies from local
groundwater storage and the Semitropic Groundwater Banking Program are not included as
normal year supplies because these supplies are intended for dry year conditions (or other water
shortages) and are not intended to meet normal year demands,

The projected availability of ACWD’s normal year water supplles under the 2007 SWP
Reliability assumptions (with Wanger Decision restrictions on SWP supplies) is provided in
Table 11. Under this scenario, ACWD's SWP supplies may be reduced by approximately 4,600
AF/Yr (under 2030 conditions), as compared with the 2005 SWP Reliability scenario. This
reduction in SWP supplies would result in an overall decrease in ACWD total supplies during
normal years of over 5%.

5 The 2007 SWP Reliability Report provides four scenarios for future (2027) delivery reliability, Each of these
scenarios includes SWP pumping restrictions due o the Wanger Decision, but has different assumptions for the
impacts of climate change on SWP supplies. This water supply assessment utilizes the most conservative scenario
(“GFDL Model with BI Bmissions™) that results in the lowest average annual SWP deliveries (66%).
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Water Supply under Critical Dry Year Conditions

As shown in Table 12 and Table 13, the availability of ACWD’s overall water supplies under a
critically dry year may be significantly reduced. Results from the 2007 Reliability scenarto
(Table 13) indicate that the Wanger Decision does not significantly differ from the 2005 SWP
Reliability assumptions for critically dry years (Table 12). Under both of these SWP supply
reliability assumptions, during critically dry conditions the SWP deliveries would be reduced to
4-6% of the maximum contractual amounts (referred to as the “Table A” amounts in the SWP
contracts). In addition, ACWD’s other supplies from the San Francisco Regional Water System
and local supplies from the Alameda Creek Watershed may also be substantially reduced during

a critically dry year.

In order to mitigate these potentially severe water supply cut-backs, ACWD would rely on
groundwater reserves stored in the local Niles Cone Groundwater Basin, and reserves stored at
the Semitropic Groundwater Banking Program. As described above, the amount of storage in
the local Niles Cone Groundwater Basin is limited (due to seawater intrusion concerns when
groundwater elevations are lowered below sea-level). ACWD has therefore invested in additional
off-site storage at the Semitropic Groundwater Banking Program. Under two separate
agreements with Semitropic, ACWD has contracted for a combined total of 150,000 AF of
storage capacity. The District currently has approximately 113,000 AF of water in storage at the
Semitropic banking program. However, the maximum rate at which stored water can be returned
to ACWD from Semitropic is constrained by ACWD-Semitropic contractual limitations. As
shown in Table 12 and Table 13, under the most severe drought conditions, the maximum rate at
which water can currently be returned to ACWD is 13,500 AF/YI®,

Water Supply under Multiple Dry Year Conditions

Table 14 and Table 15 provide summaries of the projected supply availabilities under a long-
term (5 year) drought for 2026-2030 demand conditions. This multiple year drought sequence is
based on the 1929-1933 historical hydrologic conditions, which represents the most severe 5-
year drought on record (based on projected availability of ACWD’s supplies over the 1922-94
hydrologic period). The results from these analyses indicate that, under both the 2005 and 2007
SWP Reliability assumptions (Table 14 and Table 15, respectively), ACWD’s water supplies
may be significantly reduced during a multiple year drought. However, the supply reduction
would not be as severe as during a single, critically dry year condition. As with. the single dry
year condition, both local groundwater storage and off-site groundwater storage in Semitropic
will play key roles in offsetting shortfalls in the District’s other local and imported supplies.

6 ACWD’s maximum rate of recovery from the Semitropic Groundwater Banking Program during critically dry
years will increase by 600 AF/Y'r (from 13,500 AF/Yr Lo 14,100 AF/Y'r) as a condition of ACWD providing water
service to the Patterson Ranch Development Project in Fremonl, per the Aprit 2008 Pauterson Ranch WSA.
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SECTION 4
WATER SUPPLY AND DEMAND ANALYSES

The following provides a comparison of ACWD water supplies and projected future demands,
including the demands associated with the proposed Project. The supply/demand comparisons
are provided for normal, single year dry, and muitiple dry year conditions under both the 2005
and 2007 SWP Reliability scenarios.

NORMAIL YEAR WATER SUPPLY

Table 16 and Table 17 provide a comparison of normal year water supply and demands under
future levels of development (in five-year increments from 2010 through 2030) under the 2005
and 2007 SWP Reliability scenarios, respectively, with the proposed Project. As shown in the
tables, ACWD’s projected supply under normal year conditions is anticipated to exceed demand
under either SWP reliability assumption.

SINGLE DRY YEAR WATER SUPPLY

Table 18 and Table 19 document the comparison of water supply and demand under a single
critical dry year condition (based on 1977 hydrologic conditions), assuming the 2005 and 2007
SWP reliability estimates, respectively. As with the normal year conditions, the single dry year
supply/demand comparison is provided in five year increments between 2010 and 2030,

As shown in the tables, the assumptions for ACWD total available supplies under both SWP
reliability scenarios are similar, and under both scenarios ACWD would be facing water supply
shortages of similar magnitude. For instance, ACWD has previously determined in the UWMP
that shortages of up to 11,000 acre-feet (approximately 15% of dry year demands) may be
expected during a single, critically dry year. Because of the relative infrequency of a drought of
this severity (approximately 1 in 35 years), ACWD has not secured the supplies to fully mitigate
for the potential impacts. Rather, ACWD would likely atiempt to mitigate the shortage impacts
through a combination of demand management measures (including rationing) and purchases of
dry year water through p1ograms such as the Drought Water Bank (initiated during the 1987-92
drought by the DWR).

MULTIPLE DRY YEAR WATER SUPPLY

-

Table 20 and Table 21 document projected water supply and demand under an extended dry
period (multiple year drought) assuming the 2005 and 2007 SWP reliability estimates
respectively. As documented in the UWMP, ACWD recognizes the hydrology of 1929 to 1933 to
be most severe five-year period for the District’s imported and local supplies. The muliiple year
dry period was reviewed for build-out level of demand anticipated between the years of 2026 and

2030.

Similar to the single dry year analysis, ACWD has already determined in the UWMP that
shortages may be expected during a multiple year drought. However, the magnitude of the
shortages (approximately 4% under 2005 SWP Reliability assumptions, and approximately 7%
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under 2007 SWP Reliability assumptions) is significantly less that which would occur during a
single critically dry year.

WATER EFFICIENCY AND RECYCLING REQUIREMENTS TO BE INCORPORATED IN PROJECT

The water supply and demand comparison analyses provided in this WSA indicates that ACWD
has sufficient supplies to meet the District’s projected demands as well as the Project’s demands
under normal year conditions. However, during critically dry or multiple dry years the service
area may be facing water supply shortages. Because the Project’s demands are already factored
into the UWMP, the development of the Project will not result in increased shortages from those
which are already factored into ACWD’s planning under current and foreseeable conditions.

However, ACWI)’s water supplies face several future uncertainties with the potential for long-
term reduction in supplies as outlined in the WATER SUPPLY UNCERTAINTIES section of
this WSA. The current Project timeline suggests a somewhat protracted build-out period of eight
years which conld conceivably be extended given the current housing and economic downturn.
This only increases the exposure to uncertainties in water supply. The determination of the water
supply sufficiency in this WSA is based on the commitments made by the City that the Project
will be developed with the following water efficiency measures:

i, The Project will be developed with the latest water conservation technologies that we
describe below. (

il. The Project will be developed with a separate non-potable distribution system to utilize
recycled water for non-potable purposes as described below

These water efficiency measures must be included in the environmental analysis for this project
and in-the conditions for the approval of the Project. ‘

Even with the implementation of these measures, the water supplies provided to the Project may
be cut back under future dry year conditions. However, the level of cutback would be consistent
with the rest of ACWD’s customers, and would depend on the magnitude of the shortage facing
the entire District.

~ Water Conservation Measures

The Project shall be developed with the latest technology in water efficient plumbing fixtures
and irrigation systems at both residential and non-residential developments, including but not
lirnited to the following:

For residential applications:

o High efficiency (1.3 gallons per flush or less) and dual flush toilets,
e High efficiency clothes washers with a water factor of 6 or less,

e High efficiency dish washers,

o Water cfficient bathroom and kitchen [ixtures
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For commercial applications:

o High efficiency (1.3 gallons per flush or less) and dual flush toilets,

e High effliciency urinals (1/2 gallon per flush or less),

s High efficiency clothes washers with a water factor of 6 or less,

o High efficiency dish washers, where feasible, sensor driven c-line, or rack conveyor
machines that recycle final rinse water,

¢ Low flow pre-rinse spray nozzles,

® Air-cooled ice machines,

o Water cfficient bathroom and kitchen fixtures (e.g. faucets with auto shut-off
mechanisms)

Water efficient irrigation systems include weather-based irrigation-controllers, drip irrigation
systems for non-turf areas and the installation of drought-tolerant landscaping in-lieu of irrigated
turf, wherever possible.

All decorative fountains shall recycle water. The latest water efficient technologies for
comiercial car washing and cooling shall be used.

Many, if not most, of these technologies will actually be legal requirements under the pending
Plumbing Code revisions expected in 2010.

Recycled Water Measures

ACWD’s water management planning, as documented in ACWD’s 2006-2010 Urban Water
Management Plan (UWMP), includes provisions for supplying recycled water to golf courses
and other large landscaped areas in Area 3 and Area 4. ACWD is reviewing several options for
providing recycled water to the service area, however, recycled water is not currently available.
The Project shall accommodate the future use of recycled water for large landscape areas by
installing a separate, non-potable distribution system (i.e. “purple pipe”) for the golf course and
other non-residential landscape needs. This distribution system shall, at a minimum, include a
non-potable water transmission main extending through the site with at least two points of
connection to- Cherry Street (for connection with a future recycled water main) at the northern
and southern limits of the site’s frontage with Cherry Street. The on-site system shall also
include non-potable distribution mains extending to areas where recycled water could be used.
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SECTION 5
SUMMARY AND CONCLUSIONS

. The City of Newark has proposed the Newark Area 3 & 4 Specific Plan EIR Project that

includes an 18-hole golf course, up to 1,400 housing units of mixed density, an elementary
school, open space wetland mitigation areas, and three acres of office/public space.

. The total projected demands for the Project are approximately 1,100 AF/Yr. Half of this

demand will eventually be met with non-potable (recycled) water once a reclaimed source is
available at the site. In the interim, groundwater from a local, private well will be used for all
irrigation needs of, at least, the golf course.

. The Project demands are consistent with the level of demand previously assumed for the

Project area. Thus, the Project’s demands do not represent a new, or additional demand in the
ACWD service area, beyond what was forecast for the UWMP.

. ACWD has diverse sources of supply that include imported water from the State Water

Project and San Francisco Regional Water System, as well as local supplies from the
Alameda Creek Watershed and underlying Niles Cone Groundwater Basin. Due to the
configuration of ACWD's water production facilities, the proposed Project would not be
dependent on any single source of supply.

. ACWD’s imported and local water supplies may be significantly cut back during droughts. In

order to improve ACWD’s dry year reliability, ACWD has secured 150,000 AF of off-site
storage capacity at the Semitropic Groundwater Banking Program in Kern County. ACWD
currently has approximately 113,000 AF in storage at the Semitropic Program.

. Key uncertainties facing ACWD’s supplies include the effects of climate change as well as

supply restrictions due to endangered species and environmental protection. The restrictions
on Delta export pumping imposed by a recent federal district court decision (Wanger
Decision) on SWP supplies would significantly impact ACWD’s water supplies, if
maintained over the long-term. Based on DWR projections, ACWD’s SWP supplies may be
reduced by approximately 4,600 AF/Yr under normal year conditions, representing a 5%
decrease in ACWD’s total water supplies. In order to account for future Delta pumping
restrictions, this water supply assessment includes scenarios for SWP reliability with and
without the Wanger Decision pumping restrictions.

. Under normal year conditions, ACWD’s water supplies are projected to be sufficient to meet

the future demands in the seivice area, including the Project’s demands. These supplies are
projected to be sufficient in either SWP supply reliability assumption (with and without the
Wanger Decision pumping restrictions).

. ACWD’s UWMP identifies that ACWD may face walter supply shortages during a critically

dry year, or during a multiple year drought. As described in the UWMP, ACWD would look
to secure additional supplies through a DWR drought water bank or similar water
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10.

purchase/transfer program under these severe drought conditions. ACWD may also
implement a drought contingency plan, which includes provisions for ACWD customers to
cut back on water use, the magnitude of which would depend on the severity of the shortage.
Because the Project’s demands are consistent with the UWMP demand forecast, the
development of the Project will not result in increased shortages from that which is already
factored into ACWD’s planning. However, because ACWD anticipates potential future
shortages under severe drought conditions, water supplies to the Project may be cut back
during these severe dry year conditions. The level of cut back to the Project would be
consistent with the rest of ACWD’s customers, and would depend on the magnitude of the
dry-year shortage facing the entire District.

As part of the Project description, the Project shall be developed with the latest technology in
water efficient plumbing fixtures and irrigation systems at both residential and non-
residential development. Water efficient plumbing fixtures include high efficiency toilets,
washers, water heaters, showerheads, and faucet aerators. Water efficient irrigation systems
include weather-based irrigation-controilers and drip irrigation systems for non-turf areas.

Project demand estimates include assumptions for athletic fields, open space, park and
landscape buffer areas being xeriscaped or using artificial turf. These demand reducing
measures are considered by ACWD to part of the project description and any change in these

- plans may change the determination of water supply sufficiency in this water supply

11

12

13.

assessment.

As part of the Project description, the Project shall be constructed to accommodate the future
use of recycled water for large landscape areas by installing a separate, non-potable
distribution system (i.e. “purple pipe”) for the golf course and other non-residential landscape
needs. This distribution system shall, at a minimum, include a non-potable water
transmission main extending through the site with at Jeast two points of connection to Cherry
Street (for connection with a future recycled water main) at the northern and southern limits
of the site’s frontage with Cheiry Street. The on-site system shall also include non-potable
distribution mains extending to areas where recycled water could be used.

The determination of water supply sufficiency is based on the construction and
implementation of the water efficiency measures set forth in paragraphs 9-11 above and these
water efficiency measures must be included in the environmental analys1s for this Project and
in the City’s conditions of Project approval.

Under Government Code §66473.7 ACWD will be required to issue a written verification
ensuring sufficient water supply for the Project prior to approval of the Project’s final
subdivision map. ACWD will re-evaluate the assumptions, and conclusions of this water
supply assessment at that time. If these assumptions have changed significantly ACWD may
require additional mitigation measures as a condition of providing a water supply verification
and/or as a condition of providing water service to the Project.

14. This water supply assessment is based on the proposed land use of the Newark Area 3 & 4

Specific Plan EIR Project, as provided to ACWD by the City of Newark (as documented in
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15.

Table 3). I, prior to Project approval, the proposed land use within the Project area changes
from what is currently incorporated in this water supply assessment, ACWD will evaluate the
impacts that these changes may have on ACWD’s water supplies. In the event that the land
use changes impact the conclusions of this water supply assessment, ACWD may require

~ additional mitigation measures as a condition of providing water service to the Project. If the

proposed land use changes occur after Project approval and approval of the final subdivision
maps, ACWD will evaluate the potential water supply impacts of these changes, and may
require additional mitigation as a condition of providing water service to those areas with the
changed land use condition.

The determination made in this water supply and demand analysis is based on the
circumstances as of the date this water supply assessment was approved. ACWD reserves the
right to impose conditions that go beyond the conditions that the City of Newark may impose
as part of the environmental analysis at the time ACWD provides a verification of sufficient
supply for the Project and/or enters into a. water service .agreement with the developer to
provide water service to the Project.
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Table 1 ACWD Past and Current Water Use (Acre-Feet)

Water Use Category Fiscal Year _
96-97 07.98 08-99 99-00 00-01 01-02 02-03 03-04 04-05 05-06 06-07
Distribution System
Single Family 24,700 | 22,900 24,100 | 25000 [ 25700 | 25200 ) 25300 | 26,000 | 23,700 | 24,900 25,200
Residential :
Multi-Family 8.600 8,300 8,500 8,600 8,900 8,200 8,500 8,100 8,200 8000 8,100
Residential
Commercial 5,100 5,300 5,600 5,800 5,600 5,200 5,000 5,200 5,300 3,500 5,300
Industrial : 5,200 4,700 4,600 4,700 4,600 4,300 4,100 4,100 3,400 3,500 3,400
Institutional - 2,200 2,000 2,000 2,100 2,300 2,200 2,200 2,300 2,000 2,100 2,100
Landscape 4,600 3,900 4,500 5,200 5,300 5,600 5,600 6,300 5,700 5,200 5,700
Other 300 300 200 200 200 200 200 200 100 100 100
Total Consumption 50,900 | 47,400 49,400 51,700 | 32,600 | S0,800 | 50,700 | 52,300 | 48,400 | 49,300 { 49,900
System Losses 4,200 4,100 4,200 4,200 3,600 4,300 3,700 4,100 3,200 3,800 3,000
Distribution System 55,100 | 51,500 | 53,600 | 55900 | 56,200 | 55,100 [ 34,400 { 56400 | 50,600 | 53,100 54,900
Total
Groundwater System
Private Groundwater 5,000 3.900 3,200 3,100 3,800 3,100 3,400 3,600 3,800 3,000 3,000
Groundwater
Reclamation
-ARP Pumping 7,800 3,800 10,600 6,300 4,300 7,400 1,700 11,100 9,400 11,600 9,900
-Saline Cutflow 2,300 3,900 6,100 7400 6,600 6,300 5,800 7,200 6,600 7,500 6,800
Groundwater System 15,100 11,600 19,900 16,800 14,700 16,800 16,900 | 21,900 | 19,800 | 22,100 19,700
Tatal
Grand Total 70,200 | 63,100 | 73,500 | 72,700 | 70,900 | 71,900 | 71,300 } 78300 | 71,400 { 75,200 ( 74,600
Notes:
1. Annual consumption is based on units billed during the Fiscal Year (July 1 to June 30). ACWD uses a bi-
monthly billing cycle.

2. All values rounded to the nearest 100.

3. Total Consumption values may not equal sum of individual components due to rounding.

4., Multi-Family Residential, Commercial, Industrial, and Institutional categories do not include dedicated
landscape irrigation water use within these categories,

5. Landscape water use includes all dedicated landscape accounts for Multi-Family Residential, Commercial,
Industrial and Institutional customers,

6. Distribution System Total represents total water production, as reported in ACWD's Annual Groundwater
Survey Reports.

7. System Losses are calculated as the difference between Distribution System Total (total production) and Total
Measured Consumption and include water for fire suppression, distribution system flushing, distribution system
and service line leaks, etc.

8. Groundwater System demands are based on annual reported values in ACWD's Annual Survey Report on
groundwater conditions.

9. Groundwater Reclamation demands represents groundwater system demands to protect and reclaim the
groundwater system from seawater intrusion.

10. Groundwater System demands do not include "Other Qutflows" as reported in ACWD's Annual Survey
Report on Groundwater Conditions.
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Table 2 Estimated Future Water Demands in the ACWD Service
Area — Normal Year (AF/yr)

Year
J. 2
Water Use Category 2010 | 2005 | 2020 2025 2030

Distribution System {source; UWMP)
Single Famity Residential 27,300 28,300 28,600 28.600 28.600
Multi-Family Residential 9.800 14,100 10,500 10,900 11,200
Commercial 6.500 6.600 6,800 6,900 7.000
Industrial 7,700 8,400 8,700 9.000 9,200
Institutional 3,800 3.800 4,700 4,700 4,700
Other 300 300 300 300 300
Sub-Total 55,400 57,600 59600 60,400 61,000
Adjustment for plumbing code savings (T00) {1.100) {1,500) {1,700} (1,900)
Sub-Total Distributiénr Svstem Demand (without losses} 34.800 36,500 58100 S8.600 389,100
Sub-Toral Distribution Svstem Demand (with losses) 50.500 61,400 63,200 83.700 64,300
Adjustments for water conservation savings {700y (1,500) (2,200 (2,200 (2,200)
; Total Distribution System Demand {source: UWMP) 58,800 59,900 61,000 61,500 62,100

i

Groundwater System Demand (source: UWMP) 14,800 14,800 14,800 14,800 14,800
2008 Patterson Ranch WSA - Demands : 600 600 600 600 600
Total ACWD Forecast Demands ' 74,200 75,300 76,400 76,900 77,500

Notes:
1. Total ACWD Forecast Demands reflects sum of UWMP demands and 2008 Patterson Ranch WSA Demands

2. All values rounded to the nearest 100. Total values may not equal surit of individual components due to

rounding errors.
3. Landscape Trrigation included within Multi-Family Residential, Commercial, Industrial, and Institutional

categories.

4. Adjustment for conservation includes savings due to District-sponsored water conservatlon programs.

5. Total Distribution System:Demand (with losses) includes estimated system losses of 8%. Distribution system
losses are calculated as the difference between total production and total measured consumption and include water
for fire suppression, distribution system flushing, distribution system and service line leaks, etc.

6. Groundwater System demands include: (1) private pumping, (2) ARP pumping and (3) saline groundwater
outflows.

25




‘Table 3 Newark Area 3 & 4 Specific Plan EIR Project Demand Estimate

GPD/ Remand Estimate
Element Number of Planned Units | planning unit {AF/yr) Notes
Area 4
Residential 500 Dwelling 440 246 1
units
Open space 10.8 Acres 849 10
Golf Course 130 Acres 3,371 491
Area 4 Subtotal 748
Area 3
Single Famity Dweliing
Residential 760 units 250 213 4
Muitiple ,
Family 158 Dwelling 150 27 5
. . units
Residential
School 600 Students 15.7 11 6
Parks and
Open Space 14.0 Acres 849 13 2
Office 3 Acres 1,894 8 3
Area 3 Subtotal 270
Subtotal 1.017
8% Unaccounted for water 88 7
Estimated Project Demand (rounded to nearest 100 AF) 1,100

Notes:

—

Assumes 6,000 to 7,000 sq ft lots and unit demands from ACWD’s ’04 Demand Forecast
Demand units provided by City in WSA request letter of 8/14/2008, “Athletic fields, open space, parks

and landscape buffers are assymed to be xeriscape or artificial turf supplied by reclaimed water”

Demand units provided by City in WSA request letter of 8/14/2008
Assumes half of units are townhomes and half are high density SFR residential on 2,000 to 5,000 sq it
- lots and unit demands from ACWD’s '04 Demand Forecast
Assumes podium style condomininms and unit demands from ACWD’s *04 Demand Forecast
15.7gpd/student based 07/08 demands for all FUSD schools and an approximate 32,000 enrollment (FY
06-07 32,087 students)
Long-term average 8% unaccounted for water (UAW) assumed.
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Table 4 Potable and Non-Potable Water Demands for Newark Area 3 & 4 Specific Plan EIR

Project

Demand Estimate

Eiement (AF/yr)

Noh-potable Water Demand
Arga 3 Open space 10
Area 4 Open space 13
Golf Course 491
Future Non-Potable Water Demand with 8% UAW 560

Potable Water Demand

AII other project elements 503
Future Potable Water Demand with 8% UAW 550

Notes:

-

1. Demand units provided by City in WSA request letter of 8/14/2008, “Athletic fields, open space parks

and landscape buffers are assumed to be xeriscape or artificial turf supplied by reclaimed water

2. Demand units provided by City in WSA request letter of 8/14/2008
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Table 5 Estimated Future Water Demands in the ACWD Service
Area — Critical Dry Year (AF/Yr)

Year
Water Use Categor
er e Lategory 2010 [ 2015 | 2020 | 2025 | 2030
Distribution System (source: UWMP)

Single Family Resiclential 27,300 28,300 28,600 28,600 28,600
Multi-Farnily Residential 9,800 10,100 10,500 10,900 11,200
Comumercial 6,500 6,600 6,800 6,900 7,000
industrial 7,700 8,400 8,700 9,000 9,200
Institutional 3,800 3,900 4,700 4,700 4,700
Other . 300 300 300 300 300
Sub-Total 35400 57,600 59,600 60,400 61,000
Adjustment for plumbing code savings {(100) (1,100) {1,500) (1,700) - (1,900
Sub-Towd Distribution System Demand (without losses) 54,800 56,500 " 58100 58.600 39,100
Sub-Total Distribution System. Demand (with losses) 59.500 61,400 63,200 63.700 64,300
Adjustments for water conservation savings (700) (1,500) (2,200) (2,200) {2,200
Total Distribution Systern Demand (source: UWMP) 58,800 59,900 61,000 61,500 62,100
Groundwater System Demeand {source: UWMP) 10,500 10,500 10,500 10,500 10,500
2008 Patterson Ranch WSA. - Demands 600 600 600 600 600
Total ACWD Forecast Demands 69,900 71,000 72,100 72,600 73,200

Notes: . ,
1. Total ACWD Forecast Demands reflects sum of UWMP demands and 2008 Patterson Ranch WSA Demands

2. All values rounded to the nearest 100. Total values may not equal sum of individual components due to
rounding errors.

3. Landscape Irrigation included within Multi-Family Residential, Commercial, Industrial, and Institutional
categories. :

4. Adjustment for conservation includes savings due to District-sponsored water conservation programs.

5, Total Distribution System Demand (with losses) includes estimated system losses of 8%. Distribution system
losses are calculated as the difference between total production and total measured consumption and include water
for fire suppression, distribution system flushing, distribution system and service line leaks, etc.

6. Groundwater System demands include: (1) private pumping, (2) ARP pumping and (3) saline groundwater
outflows. -
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Table 6 Estimated Future Water Demands in the ACWD Service
Area — Multiple Dry Years (AF/YT)

Year
Water Use Category 2026 | 2027 | 2028 | 2029 | 3030

Distribution System (source: UWMP)
Single Family Residential 28,600 28,600 28,600 28,600 28,600
Multi-Family Residential 10,960 11,020 11,080 11,140 11,200
Comimercial 6,920 6,940 6.960 6.980 7.000
Industrial 9,040 9.080 9,120 9,160 9,200
Institational 4,700 4,700 4,700 4,700 4,700
Other 300 00 300 300 300
Sub-Total 60,520 60,640 60,760 60,880 61,000
Adjustment for plumbing code savings (1740) (1,780 (1.820) (1.860) {1.900)
Sub-Toral Distvibution Svsienr Demand (without losses) 58.780 38.860 38,940 S%.020) 59,100
Sub-Total Distribution Svstem Demand (with losses) 64,000 64.000 64.700 64,200 64,300
Adjustments for water conservation savings (2,200) (2,200) (2,200} (2,200) | (2.200)
Total Distribution System Demand (source: UWMP) 61,800 61,800 61,900 62,000 62,100
Groundwater System Demand (source; UWMP) 10,800 5,900 | 5,600 5,500 6,400
2008 Patterson Ranch WSA - Demands 600 600 600 600 600
Total ACWD Forecast Demands 73,000 72,200 68,000 68,000 69,100

Notes:
1. Total ACWD Forecast Demands reflects sum of UWIVLP demands and 2008 Patterson Ranch WSA Demands

2. All values rounded to the nearest 100. Total valnes may not equal sum of individual components due to

rounding errors.
3, Landscape Lrrigation included within Multi- Fanuly Residential, Commelcml Industrial, and Institutional

categories.

4, Adjustment for conservation includes savmgs due to District-sponsored water conservation programs.

5. Total Disiribution System Demand (with losses) includes estimated system losses of 8%. Distribution system
losses are calculated as the difference between total production and total measured consumption and include water
for fire suppression, distribution system flushing, distribution system and service line leaks, etc,

6. Groundwater System demands include: (1) private pumping, (2) ARP pumping and (3) saline groundwater

outflows.
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Table 7 Overview of Contracts and Permits for ACWD’s Existing

Water Supplies

SUPFLY Category Description l\(f,l)?l}:rl:ﬁ;n Ever
COMPONENT (AF/YT) Used
Imported Supplies
In 1961, ACWD signed an agreement with the Galitoinia
State Department of Water Rasources for a maximum
- State Water annual amount of 42,000 AF/Yr from the State Water
Project Contrast | projact (SWP). SWP water is delivered to ACWD via the | 4000 | Yes
South Bay Aqueduct. This contract expires in the year
2035.
In 1984 ACWD (and other Bay Area agencies) signed a
Settlement Agresment and Master Water Sales
Agreement with San Francisco. ACWD supply assurance
under an indivicual water supply contact is 12 mgd
San Franci (approx. 13,400 AFfYr. In 1894 ACWD and San
A an '?”WG"O;CO Contract | FrNcisco executed an amendment to the contract which — y
Segtwna ater ontrac provides an additional 1.76 mgd (approx. 2000 AF/Yi). ' 68
ysiem Although the Master Contract and accompanying Water
Supply Contract expire in 2009, the Supply Assurance
{which guantified San Francisco's obligation to supply
water to its individual wholesale customers} survives
thelr expiration and continues indefinitely.
Local Supplies
- Mameda Creek ACWD received a water rights permit from the SWRCB
Diversions for Water-rights | in 1949 (permit no. 8428) to appropriate up to 40,000 40,000 Yes
Groundwater parmit AFfYrof unappropriated water from the Alameda Creek !
Recharge for groundwater storage and replenishment.
ACWD received a water rights parmit in from the
; . SWRGB in 1958 (permit no. 11320) ta appropriate up to
hgséxi[ilre Wat:rr-r::ﬁhls 60,000 AF/Yr of unappropriated water from Arroyo Del 60,000 Yas
P Valle in the Alameda Creek Watershed for storage and
later benefical use.
- Groundwater ACWD d protacts the Niles C
Storage in Niles manages and protacts the Niles Cone
Cane Groundwaler Groundwatar Basin for water supply under its
Basin Groundwater Management Policy (adopted 1989,
Other amended 2001), This Policy is based on the statutory N/A Yes
i - authority granted io ACWD under the County Water
Bl;%sk?shi?atlon of District Law; the Replenishment Assessment Act of
Giolndwater ACWD; and focal wall ordinances.
Banking / Transfers
Ih 1996 and in 2001 entered into agreements with
Semitropic Water Storage District for 150,000 AF of © 13,500
- Semitropic combined groundwaler storage capacity for banking of {maximum
Groundwater Confract ACWD’s excess SWP supplies in wet years, The banked | retum quantity | Yes
Banking Program water is to be returned to ACWD in clry yoars via a series | during critically

of exchanges. These banking agreements expire in the
year 2035.

dry years)
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Table 8 Historical Water Supply Utilization by ACWD (AF/YT)

WP Net Local o
s San Groundwater Total In- BPPY
. supplies . Newark .. delivered
Fiscal Francisco Recharge (less District
psed at Del Valle . Desal . to
Year ; Regional o evaporation Water . .
ACWD Facility Semitropic
o s Water and other Supply
facilities 1 for
085e8)
Storage
93-94 21,600 5,000 12,200 28,500 67,300
94-95 16,100 4,200 13,000 - 35,900 69,200 -
95-96 18,600 5,300 12,200 27,600 63,700 -
06-97 7,700 15,800 14,700 25,300 63,600 6,200
97-98 12,800 10,600 13,700 58,000 95,200 10,000
98-09 20,800 5,300 13,600 - 33,200 72,900 18,780
99-00 25,200 3,800 13,800 26,900 69,700 7,230
00-01 26,400 200 13,000 31,000 70,600 7,250
01-02 21,900 4,600 13,500 32,100 72,100 83
02-03 17,600 7,400 14,000 31,400 70,400 20,800
03-04 18,500 6,700 13,700 2,600 30,700 72,200 4,000
04-05 18,800 | 6,000 11,800 3,900 38,700 79,200 8,300
05-06 15,600 7,700 11,700 2,100 31,100 68,200 41,540
06-07 13,800 11,000 15,300 2,800 26,000 | 68,900 11,936
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Table 9 Summary of Potential Future Factors that may Influence
ACWD Water Supply Reliability

Factor
SUPPLY Legal/Environmental | Water Quality | Climatic
Importad Supplies
-State Water Project ESA* requirements may Potential seawater intrusion Supply is dependent on

constralin Delta pumping

Impacts if Delta Levess fall.

hydrologic conditfons

- San Francisco Regional
Supply '

ESA requirements may
require additional reservoir
releases

None anticipated

Supply is dependsnt on
hydrologic conditions

Local Supplies

- Groundwater Recharge

ESA requirements may
impact groundwater
recharge operations

None anticipated

Supply is depandent on
hydrologic conditions

- Groundwater Storage

None anticipated

None anticipated

Supply is dependent on
avallabiiity of water to
store in wel years

- Del Valle Release

ESA requirements may
require downstream flow
releases

None anticipated

Supply is dependent on
hydrologic conditions

Supply is dependant on

- Desalination None anticlpated None anticipated local groundwater
conditions
- Recycled Water Nonis anticipated None anticipatad None anticipated
Banking/Transfers

- Semitropic Banking

None anticipated

Banked groundwater may
require treatment

Supply is dependent on
availability of water to
store In wet years

* Endangered Speties Act
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Table 10 Projected Normal Year Supply — 2005 SWP Reliability

Assumptions

SUPPLY 2010 2015 2020 2025 2030
Imported Supplies

- Siate Water Project 28,800 30,000 31,100 32,300 32,300
- 8an Francisco Regional 15,000 15,000 15,000 15,000 15,000
Total Imported Supplies 43,800 45,000 46,100 47,300 47,300
Local Supplies

- Groundwater Recharge 21,400 21,400 21,400 21,400 21,400
- Groundwater Storage 0 0 0 0 0
- Del Valle Release 7,100 7,100 7,100 7,100 7,100
- Desatination 5100 5100 5100 5,100 5,100
- Recycled Water 0 0 1,600 1,600 1,600
Total Local Supplies 33,600 33,600 35,200 35,200 35,200
Banking/Transfers

- Semitropic Banking N/A -~ Not intended or needed to meet normal year demands

TOTAL SUPPLY 77,400 78,600 81,300 82,500 82,500

Table 11 Projected Normal Year Supply — 2007 SWP Reliability
Assumptions

SUPPLY 2010 2015 2020 2025 2030
Imported Supplies

- State Water Project 26,600 26,900 27,200 27,500 27,700 -

* - San Francisco Reglonal 15,000 15,000 | 15,000 15,000 15,000

Total Imported Supplies 41,600 41,900 42,200 42,500 42,700
Local Supplies

- Groundwater Recharge 21,400 21,400 21,400 21,400 21,400
- Groundwater Storage 0 0 0 0 0,
- Del Valle Pelease 7,100 7,100 7,100 7,100 7,100
- Desalination” - 5100 5,100 5100 5,100 5,100
- Recycled Water 0 0 1,600 1,600 1,600
Total Local Supplies 33,600 33,600 35,200 35,200 35,200
Banking/Transfers . -

- Semitropic, Banking /A - Not intended or needed to meet normal year demands -

TOTAL SUPPLY 75,200 75,500 77,400 77,700 | 77,900
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Table 12 Projected Critical Year Supply — 2005 SWP Reliability

Assumptions

SUPPLY 2016 2015 2020 2025 2030

Imported Supplies

- State Water Projact 1,700 1,800 1,800 1,800 1,900

- San Francisco Redional 11,700 13,700 14,100 12,700 13,100

Total Imported Supplies 13,400 15,600 15,900 14,600 15,000

Local Supplies

- Groundwater Recharge 15,600 15,600 15,600 15,600 15,600

- Groundwater Storage 10,000 10,000 10,000 10,000 10,000

- Del Valle Release 100 100 100 100 100

- Desalination 5,600 5,600 5,600 5,600 5,600

- Reoycled Water 0 1,600 1,600 1,600

Total Local Supplies 31,300 31,300 32,900 32,900 32,800

Banking/Transfers

- Semilrapic Banking 14,100 14,100 14,100 14,100 14,100

TOTAL SUPPLY 58,800 60,900 62,500 61,600 62,000
Notes:

1. Critical Dry Year conditions are based on projected water supply availability under 1977 drought conditions.
2. Semitropic Banking assumes ACWD's existing recovery capacity increased by 600 AF/Yr (from 13,500

ABfYr to 14,100 AF/Yr), per 2008 Patterson Ranch Development Project Water Supply Assessment.

Table 13 Projected Critical Year Supply — 2007 SWP Reliability

Assumptions

SUPPLY 2010 2015 2020 2025 2030

Imported Supplies

- State Water Praject 2,600 2,700 2,800 2,900 2,900

- 8an Franciseo Reglonal 11,700 13,700 14,100 12,700 13,100

Total imported Supplies 14,300 16,400 16,900 15,600 16,000

Local Supplies .

- Groundwater Rechargs 15,600 15,600 15,600 15,600 15,600

- Groundwater Storage i 0,000 1 0,000 10,000 1 0,000 1 0,000

- Dgl Valle Release _ 100 {. 100 100 100 100

- Desatination 5,600 5,600 5,600 5,600 5,600

- Recycled Water ) 1,600 1,600 1,600

Total Local Supplies 31,300 31,300 32,900 32,900 32,800

Banking/Transfers -

- Semitropic Banking 14,100 14,100 14,100 14,100 14,100

TOTAL SUPPLY 59,700 61,800 63,900 62,600 63,000
Notes:

1. Critical Dry Year conditions are based on projected water supply availability under 1977 drought conditions,

2. Semitropic Banking assumes ACWD's existing recovery capacity increased by 600 AF/Yr {from 13,500 AT/Yr

to 14,100 AF/Yr), per 2008 Patterson Ranch Development Project Water Supply Assessment,
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Reliability Assumptions

Table 14 Projected Multiple Dry Year Supply — 2005 SWP

SUPPLY 2026 2027 2028 2029 2030
Imported Supplies
-State Water Projact 11,400 27,800 10,500 16,000 13,600
- San Franeisco Regional 15,300 15,300 13,100 15,300 15,300
Total Imported Supplies 26,700 43,100 24,000 31,300 28,900
Local Supplies
- Groundwater Recharge 2,700 12,100 9,800 19,800 14,000
- Groundwater Slorage 9,100 0 10,000 0 3,300
- Del Valle Release 800 5,200 1,000 3,400 1,000
- Desalination 5,000 5,000 2,000 1,900 2,600
- Recycted Water 1,600 1,600 1,600 1,600 1,600
Total Local Supplies 29,300 23,900 24,500 26,700 22,500
Banking/Transfers
- Semitropic Banking 16,800 26,000 16,500 19,400 18,000
TOTAL SUPPLY 72,800 83,000 65,000 77,400 69,400
Notes:

L. Critical Dry Year conditions based on projected water supply availability under 1929-33 drought conditions.
2. Semitropic Banking assumes ACWD's existing recovery capacity increased by 600 AF/Yr (from 13,500 AF/Yr
1o 14,100 AF/YT), per 2008 Patterson Ranch Development Project Water Supply Assessment.

Reliability Assumptions

Table 15 Projected Multiple Dry Year Supply — 2007 SWP

SUPPLY 2026 2027 2028 2029 2030
Imported Suppliés _
-State Water Project 8,200 21,800 10,500 . 13,700 16,400
- San Francisco Regional 15,300 15,300 13,100 15,300 15,300
Total Imported Supplies 23,500 37,100 23,600 29,000 31,700
Local Supplies
- Groundwater Rechaige 12,700 12,100 8,900 19,800 14,000
- (Groundwater Storage 9,100 0 10,000 : 0 3,300
- Dal Valle Release 800 5,200 1,000 3,400 1,000
- Desalination 5,000 5,000 2,000 1,800 2,600
- Recycled Water 1,600 1,600 1,600 1,600 1,600
Total Local Supplies 29,300 23,800 24,500 26,700 22,500
Banking/Transfers
- Samitropic Banking 15,000 22,700 16,300 18,100 19,600
TOTAL SUPPLY 67,800 83,700 64,400 73,800 73,800
Notes: )

I, Critical Dry Year conditions based on projucted waler supply availability under 1929-33 drought conditians.
2. Semitrapic Banking assumes ACWD's existing recavery capacity increased by 600 AF/Yt (from 13,500 AF/Yr
to 14,100 AF/YT), per 2008 Patterson Ranch Development Project Water Supply Assessment.,
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Table 16 Water Supply and Demand Comparison: Normal Year —
2005 SWP Reliability Assumptions

Year
SUPPLY/DEMAND 2010 2015 2020 2025 2030
Total Supply with 2005 SWP 77,400 78,600 81,300 82,500 82,500
Forecast Demands 74,200 75,300 76,400 76,900 77,500
Difference 3,200 3,300 4,900 5,600 5,000
Notes:
1. All values rounded to the nearest 100 AF.
2. FPorecast Demands include Project demands.
Table 17 Water Supply and Demand Comparison: Normal Year —
2007 SWP Reliability Assumptions
Year
- SUPPLY/DEMAND 2010 2015 2020 2025 2030
Total Supply with 2007 SWP 75,200 75,500 77,400 77,700 77,900
Forecast Demands 74,200 - 75,300 76,400 76,900 77,500
Difference 1,000 200 1,000 800 400
Notes:

1. All values rounded to the nearest 100 AF.

2. Forecast Demands include Project demands.
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Table 18 Water Supply and Demand Comparison: Critical Dry
Year — 2005 SWP Reliability Assumptions

Year
SUPPLY/DEMAND 2010 2015 2020 2025 2030
Total Supply with 2005 SWP 58,6800 60,900 62,900 61,600 62,000
Forecast Demands 69,800 71,000 72,100 72,600 73,200
Difference (11,100) {10,100} {. {9,200) {11,000} {11,200)
Notes:

1.  All values rounded to the nearest 100 AF,

2
3.

Forecast Demands include Project demands.

Critical Dry Year conditions are based on projecled water supply availability under 1977 drought
conditions.

Table 19 Water Supply and Demand Comparison: Critical Dry

Year — 2007 SWP Reliability Assumptions

Year
SUPPLY/DEMAND - 2010 2015 2020 2025 2030
Total Supply with 2007 SWP 58,700 "~ 61,800 63,800 62,600 63,000
Forecast Demands 69,9001 71,000 72,100 72,600 73,200
Diffarence {10,200 (9,200) (8,200) {10,000) {10,200)
Notes: . . SR

1. All values rounded to the nearest 100 AF.
2. Forecast Demands include Project demands.
3. Critical Dry Year conditions are based on projected water supply availability under 1977 drought

c

onditions.
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Table 20 Water Supply and Demand Comparison: Multiple Dry
Year — 2005 SWP Reliability Assumptions

Year
SUPPLY/DEMAND 2026 2027 2028 2029 2030
Total Supply with 2005 SWP 72,800 93,000 65,000 77,400 69,400
Forecast Demands 73,000 72,200 68,000 68,000 69,100
Difference {200) 20,800 {3,000) 9,400 300
Notes:

f.

All values rounded to the nearest 100 AF.

2. Forecast Demands include Project demands.
3. Maultiple Dry Year conditions are based on projected water supply availability under 1929-1933 drought
conditions.
Table 21 Water Supply and Demand Comparison: Multiple Dry
Year — 2007 SWP Reliability Assumptions
Year
SUPPLY/DEMAND 2026 2027 2028 2029 2030
Total Supply with 2007 SWP 57,800 83,700 64,400 73,800 73,800
Forecas! Demands 73,000 72,200 68,000 68,000 69,100
Difference (5,300} 11,500 (3,600) 5,800 4,700
Notes:

1. All values rounded to the nearest 100 AF.
2. Forecast Demands include Project demands.

3. Muliiple Dry Year conditions are based on projected water supply availability under 1929-1933 drought

conditions.
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Figure 1 ACWD Service Area and Newark Area 3 & 4 Specific Plan EIR Project
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Figure 2 Newark Area 3 & 4 Project Site
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CHAPTER
INTRODUCTION

LI PURPOSE

This updale to Alameda Counly Water District's (ACWD or Dislrict) Urban Water Management Plan
{UWMP or Plan) has been prepared in response o the Slate of California’s Urban Waler Management
Planning Act, Water Code Sections 10610 through 10657. The Act requires that every urban water
supplier providing water for municipal purposes to more than 3,000 customers or supplying more than
3,000 acre-feet of water annually to prepare and adopt an urban water management plan. The Act also
requires that waler suppliers provide updates to their Plan every five yaars.

L2 PLAN PREPARATION

This UWMP Update covers the period from 2006 through 2010, and is the fifth plan adopted by the
ACWD Board of Directors (the four prior plans covered the periods from 1986-1990, 1991-1995, 1996-
2000 and 2001-2005). Several changes have occurred since ACWD's first UNMP was adopted in 1985,
which have resulled In the need for a broader, more sophisticated representation of the District's waler
supply, demand management and operational alternatives. Accordingly, in 1992, the Distric! began
implementation of a planning effort that would apply the approaches and fechnigues of integrated
resources planning {IRF) to ensure that appropriate facility and resource decisions are made. IRP is an
inclusive process that begins with the premise that a wide range of traditionat and innovative supply-side
and demand-side (conservation) resources must be considered. The process aiso provides information
on potential consequences and aids in judging the value of trade-offs among resource strategies.

In August 1995, the ACWD Board of Directors adopted the recommendations of ACWD's Integrated
Resources Planning Study as its road-map for both supply and demand-side planning through the year
2030. Because this planning process involves assessment and treatment of conservalion as a resource
that s evaluated as rigorously as supply-side oplions, the IRP process and results form the foundation for
this and future urban water management plans. In addition, because the process applied is inclusive of
both supply and demand-side options, it generally goes beyond the statutory requirements outlined the
Urban Water Management Planning Act in Its analysis of resource management options. ACWD is
currently In the process of updating the assumptions and implementation status of the 1995 IRP and the
IRP water supply strategy recommendations. As such, the Dislrict's adopted 1995 Integrated Resources
Plan and the on-going 2005 update to the IRP form the core of this report. Table 1-1 provides a
comparison of the key components of the District's IRP and 2006-2010 UWMP Update.

A key poficy criterion used in the formulation and evalualion of water supply strategies in the IRP process
Is to maximize local control of resources while maintalning a high level of service reliabilily. This is
especlally important for ACWD because of the reliance on imported water supplies from the State Water
Project and San Francisco Regional Water Supply System for approximately half of the District’s total
supplies. As described in this UWMP, ACWD's waler supply strategy Includes maximizing the use of
local water supplies (local groundwater and surface water, brackish groundwater desalination and
recycled water), together with off-site groundwater banking of SWP suppiles and a strong demand
management program to minimize dependency on imported supplies.

1-1



California Department of Water Resources

Table 1-1

Comparison of UWMP and
ACWD's Integrated Resources Plan (IRP)

{tem wme iRP
Planning Horizon 2025 2030
(20 Years)
. Planning Criteria * Retiability " ‘Reliability
; * Water Quality - "Water Quality
i ¥ Erwironmenlal Impacts *Cost
{ *Environmental tmpacts
: *Local Control

. Bemand Projeclions . Yes Yes
; Existing Water Supply Availabiity ' Yes Yes L
Supply Opportunilies:
-Demand :
Management ! Yes Yes
-Recycled Water
.. Walter Translers
Long-Term Water Supply Strategy Yes Yes
- Water Qualily Considerations Yes Yes
Treatmenl & Produclion Facililies No Yes
Shortage Conlingenty Plan Yes No

ACWD has coordinaied wilh all appropriate agencles in the development of the District's IRF and this
Urban Water Management Plan Update. Table 1-2 below provides a summary of the agencies that
ACWD has coordinated with and the relevant information incorporated in this UWMP.

Table 1-2

Agency Coordination

Agency ACWD has cavrdinated with |

Refevant information incorparated in the UWMP

Estimaled future reliability of Slate Water Projecl supplies

San Francisco Public Utilihes Commission

Esitmated future reliability of San Francisco Regional Waler
System supplles

Bay Area Water Supply and Conservation Agency

Estimated fulure reliability of San Francisco Regional Water
Syslem supplies

Union Sanitary District

Potenlial future recycled waler suppfies and projects

' City of Fremonl
{

Projected future land use condilions (Clty General Plan) in
Fremont

* City of Union City

Projected fulure land use conditions (City General Plan) in
Union Cily

Cily of Newark

Projecied future tand use conditions (Cily General Plan) in
Newark
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As per saclion 10621 (b) of the Urban Water Management Planning Act, all cities within the District's
service area were notified of ACWD's UWMP planning process. The Cilies of Fremont, Newark and Union
City were nofified, as was the County of Alameda.

1.3 PUBLIC REVIEW AND ADOPTION OF PLAN

Sectlion 10642 of the Urban Waler Managemenl Planning Acl requires urban water suppliers to make the
Plan available for public review and hold a public hearing prior to adopting the Plan. The Draft Plan was
distributed for review and comment beginning on October 27, 2005. In order to encourage the
involvement of ACWD's. customers, including both residential and non-residential customers, ACWD
made copies of the Draft Plan available on the District's web-site, as well as provided copies for review at
the District’s headquarters and city libraries. Copies of the Draft Plan were also provided to the Cities of
Newark, Union City and Fremont, as well as the San Francisce Public Utilities Commission, Caiifornia
Department of Water Resources and Union Sanitary District. A public hearing was also held on the Plan
on November 10, 2005 and comments were raceived through December 15, 2005. This Plan was
adopted on December 15, 2005 by ACWD Board of Directors Resolution No. 05-055.

As per the requirements in Water Code Section 10644 (a) a copy of ACWD's Urban Waler Management
Plan was provided {o the following agencies: the California Depariment of Water Resources, the
California State Library, the City of Fremont, the City of Newark and Union City, California on or before
January 15, 2006, within 30 days of the Plan's adoption.

ACWD will periodically review its Urban Water Management Plan to ensure that it accurately reflects the
Districl’s management activities. Changes will be adopted and incorporated into the plan via amendments
or other appropriate means as sel forth in Water Code sections 10640 through 10645.

14  REPORT FORMAT AND ORGANIZATION

This UWMP provides an update of the elements contained in the District's Integrated Resources Planning
Study, and discusses the status of projects, programs, and studies in water supply planning, water
conservation and recycled water that were recommended asg part of the IRP. This Plan also meels the
requirements of the Urban Water Management Planning Act. Table 1-3 provides an index of the required
components of the UWMP, and their location within this ACWD 2006-2010 UWMP Update, respectively.

Chapter 1: Introduction - This chapter provides an overview of the Urban Water Management Planning
Act requirements, the preparation and organization of this report, and background information on ACWD.

Chapter 2: Past, Current & Future Water Use - This chapter provides an gverview of historical and
current water use in the District, as well as a summary of future projected water demands.

Chapter 3: Sources of Supply - This chapter provides a summary of the District's sources of supply and
their avallability, as well as an overview of the management of these supplies.

Chapter 4: Groundwater - This chapler describes the Niles Cone Groundwater Basin, the District's
reliance on it as-a source of water supply, and the District's policy and activities for managing it.

Chapter 5: Desalination — This chapter describes the Newark Desalination Facility and the District's
plans for expanding capacity {o augment this source of water supply.

Chapter 6: Water Recycling - This chapter describes the Union Sanitary Distric's wastewater system
(which serves the ACWD service area), and the opportunities for the use of recycled.

' The Plan has been amended to include additional information on projected water accounts and wastewater flows,
The amended Plan was adopted on April 27, 2006 by the ACWD Board of Directors Resolution No. 06-030.
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Table 1-3

2005 Urban Water Management Plan Checklist

Section of Water

Code Section in Plan ftems to Address
§ 10620 (d){1) (2 1.2 Coordination with Appropriate Agencles
§ 10620 {e) 1.2 Urban Waler Management Plan Preparation
§ 10620 (1) 8.18.2 Describe resource maximizatior/impart minimization plan
§ 10621 {a} 1.3 Plan Updated in Years Ending in Five and Zero
§ 10621 (b) 1.2 City and Counly Nolification and Padlicipalian
§ 10621 (c) 13 Periodic Review, Adaplion of Changes or Amendments
§ 10830 1.2 Appropriate Level of Planniag for Size of Agancy
§ 10631 {a} 1.6 Servica Area Information
5 10831 (b} 3082 Waler Sources
§ 10631 (b} (14) 4.1-4.4,83 Groundwgler as an Exfsting or Planned Source {see Appendix A)
§ 10631 {c} {1-3} 318283 Relability of Supply
§ 10631 {c) 3.4 Waler Sources Not Avallable on a Conglstent Bagis
& 10631 (d) 31,82 Transfer or Exchange Opportunities
5 10831 {e) {11 (2) 22,23 Waler Use Provisions
§ 10631 {f) 71,72 Description of Water Demand Management Measures {OMMs)
£ 10631 {g) 7.2 Nan-Implemented DMMs
5 10631 (hy 82,83 Planned Water Supply Prejects and Programs
§ 10631 () 5253 Opportunities for Desatinated Water
5 10631 () 7.1 District is a CUWCC Signatory and suhmils the bi-annuat BMP slalus reports (see Appendix B)
§ 10831 k) 3.1 Wholesale suppliar agencies information
§ 10631.5 172 Daterminalion of DMM Imptementation
§ 10632 9.1-8.5 Water Shorlage Contingency Plan
& 10632 {a) 9.3 Water Shortage Contingeney Plan - Stages of Aclion
§ 10632 (b} 9.2 Three-Year Minimum Waler Supply
§ 10632 (c} 9.5 Preparation for catasirophic water supply interuplion
& 10632 {d) 93 Prohibitions
§ 10632 (e) 9.3 Consumplion Reduction Melhads
§ 10632 (R 9.3 Penallies
% 10632 (g} 94 Revanug and Expendilure Impacls
§ 10632 th} 9.3,9.4 Water Shortage Conlingency OrdinancefResctulion
§ 16632 {i) 93,94 Reduclion Measuring Mechanisim
§ 10633 6.1 .Recycling Plan Agency Coordinalion
§ 10633 (a-h) 6.2 Waslewaler System Description
s 10633 (d} 64 Recycled Watar ~ Potential Uses
§ 10633 (e} (i} 6.4 Projected use of Recyclsd Water/Incenlives to Use
§ 10833 {t-g) 65 Plan to Oplimize Use of Recycled Water (with Incanlives)
§ 10634 3.3 Waler Quality Impacts on Availability of Supply
§ 10835 (a) 4.3 Supply and Demand Comparison to 20 Years
§ 10835 (a) 8.3 Supply and Demant Companison; Single Dry Year Scenario
§ 10635 {a) 8.3 Supply and Demtand Companison: Mullipte Dry Year Scenario
§ 10835 (b} t.2 Provision of Water Service Reliability to Gilies/Counties within Service Area
§ 10642 1.3 Public Parlicipalion and Plan Adoplion
§ 10643 8.2 Raview af Implementalion of 2000 UWMP
§ 10644 (a) 13 Provision of 2005 UWMP to Local Governmenls
§ 10645 13 Availability for Public Review
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Chapter 7: Demand Management - This chapter provides an overview of the District's demand
management strategy {adopled as part of the IRP process) and a summary of the implementation of the
District's water conservation programs.

Chapter 8: Water Supply Strategy - This chapler summarizes the planning criteria utilized by the District
in developing the District’s water supply strategy (as part of the [RP process), followed by a summary of
the recommended water supply strategy for the District and the implementation status of key IRP
programs.

Chapter 9 - Water Shortage Contingency Plan - This chapter provides the District's water shortage
contingency plan, as required under the Urban Waler Management Planning Act. This contingency plan
includes scenarios for shortages of up to 50%.

1.5 ACWD BACKGROUND

The Alameda Counly Water District is a retail water purveyor with a service area of approximately 100
square miles encompassing the Cilies of Fremont, Newark and Union City (Figure 1-1). The District was
established in 1914 under the California County Water District Act and is governed by a five-member
Board of Directors. It was originally created to protect the groundwater basin, conserve the walers of the
Alameda Creek Walershed and develop supplemental water supplies, primarily for agricultural use. In
1630, urban distribution became an added function of the District. Today, the Dislrict provides waler
primarily to urban cuslomers: approximately 70% of supplies are used by residential customers, with the
balance (approximalely 30%) ulllized by commerclal, industrial, inslitutional and large landscape
customers. Total distribution system water use {excluding system losses) was approximately 48,400
Acre-Feet (43 million gallons per day, mgd) in fiscal year 2004-2005.

Figure 1-1
ACWD Service Area




The Niles Cone Groundwater Basin was the principal source of water supply for the District untii 1962.
Up to that time, groundwater use by the District and numerous privale pumpers exceeded recharge, and
this imbalance permitted salt water from the Bay to intrude into the basin, severely limiting its use. In
1962, the District was the first stale contractor to receive water from the State Water Project (SWP).
State water was used to recharge the groundwater basin. As a result, groundwater levais rose and
prevented additional saltwater intrusion. However, cerlain areas within the groundwater basin remain
brackish due to past years of seawater intrusion.

Today, the District's primary sources of supply come from the Bay—Delta {via the SWP); the San
Francisco Regional Water System; and local supplies including groundwater from the Niles Cons
Groundwater Basin,

1.6 SERVICE AREA DESCRIPTION AND POPULATION PROJECTIONS

As part of the San Francisco Bay Area, the District's service area of Fremont, Newark and Union City
(“Tri-Cities") is home to a population of over 324,000, and over 7,500 businesses. As indicated in Table
1-4, the projections provided by the Association of Bay Area Governments indicate that the population in
the service area may grow to over 400,000 by the year 2030 {see Table 1-4).

Table 1-4
Projected Population in the ACWD Service Area
(source: ABAG, 2003}

City Year
2670 2015 2020 2025 2070
Fremont | 221,600 | 226,700 | 236,700 | 245,500 | 257,100
Newark 47,000 48,500 50,000 51.700 53,500
Union City | 77.200 81.500 86.000 91.100 95,300
Total 345.800 | 358,700 | 372.700 | 386,300 | 405.900

Caiifornia’s only automobile manufacturing plant {New United Motor Manufacturing Incorporated) is
located in the District's service area, as well as numerous high-tech, bio-tech and other industries. The
Tri-Cities is also home to numerous retail and commercial businesses that support the Tri-Cities and
surrounding communilies. The 2003-04 assessed valuation (land, improvements and personal property)
of the Tri-Cities area was over $386 billion.

The Dislrict's service area is jocated approximately 20 miles southeast of San Francisco on the
southeastern shores of the San Francisco Bay. The District is bounded by San Francisco Bay on the
west, by the hills of the Diablo Range on the east, by the Hayward Plain to the north and by Coyote Creek
Slough to the south. The western portien of the District area consists primarily of sall evaporation ponds
ang saltwater marshes. These ponds and marshes extend from one to four miles inland and cover an
area of approximately 35 square miles.

Most of the District area is relatively flat with an average elevation of approximately 20-50 feet above
mean-sea-level (MSL). The highest elevations (1,600 feet MSL) occur on the eastern boundary of the
District, along the easterly slopes of the Diablo Range. In addition, elevations in the Coyote Hills, located
adjacent to the salt evaporation ponds are up to 300 feet MSL.

The mean annual precipitation within the District is geographically variable due to the Diablo Range on
the eastern boundary of the District. Along the Diablo Range the mean annual precipitation is the highest
with approximately 20 inches, However, along the western boundary, adjacent to San Francisco Bay, the
mean annual precipitation is approximately 13 to 15 inches. The mean annual precipitation al the Niles
precipitation gauging station is approximately 19 inches. The precipitation in the area is highly seasonal
with over 75% of the rainfall occurring in the winter months betwsen November and March. Climate data
for the ACWD service area is provided in Table 1-5.

1-6



Table 1-5
Climate Data for ACWD Service Area

Clinvte Data November | Apell-June | July - dug Sopt- Annwat
frreantidy avoragel «March dctoher _
Evapolranspiration {in) 1.9 5.4" 6.0" 30 41.5" ‘
Rainfall {in) g 1.3 0.2" o7 202"
A’;;I;’I.peralure (F) 51.0'F 59.1°F 64.8°F 81.9°F 57T F
j Maximum Daily Temperalure (F) | 624" ¥ 62.3 F 74.8°F 75.1°F 68.6"F

Note. Data represents period of record for CIMIS Station 8171 (Unfon Cily), Feb 2001 Lo July 2005.

L7 REGIONAL INTEGRATED PLANNING

ACWD water supply planning is coordinated with other agencies throughout the Bay Area ragion.
Examples of ACWD's participation in regional integrated planning include the following:

Inlegrated Regional Water Management Planning in the Niles Cone Groundwater Basin: In June 20085,
ACWD, together with the Union Sanitary District (USD), East Bay Regional Park District {EBRPD), and
Alameda County Fiood Control and Water Conservation District (ACFCAWCD) completed an integrated
regional plan which documents the coordinated planning efforts of these agencies in the Niles Cone
Groundwaler Basin (contiguous with the ACWD service araa). This report included the numerous existing
and planned water management activities that are closely coordinated lo provide for water supply,
wastewater trealment and disposal, stormwater management, flood control, recreation and habitat
protection and enhancement in the region. An example of the coordination among the agencies in the
Niles Gone Groundwater Basin is shown in Figure 1-2.

Figure 1-2
Integrated Regional Planning in the Niles Cone Groundwater Basin
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Bay Area Integrated Regional Water Management Plan: Water Quality_and Water Supply Element.
ACWD is participating with ten other Bay Area walter agenciss (serving a combined population of over 5
million) to develop a Bay Area integrated regional water management plan. The purpose of this Bay Area
planning effort is to (1) faciiitate regional cooperation in water management planning and (2) foster
coordination, collaboration, and communicalion among the participaling agencies to achieve greater
efficiencies, enhance public services and build public support for vital plans and projects.

Alameda Creek Watershed Planning: ACWD participates in several stakeholder-based Alameda Creek
Watershed management planning efforts including: (1) a watershed management planning effort to
develop a comprehensive management plan for the watershed; and (2) the Alameda Creek Fisheries
Resloration Workgroup, which is focused on restoring sleelhead trout, a federally listed threatened
species, fo the Alameda Creek Watershed.
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CHAPTER 2
PAST, CURRENT AND FUTURE WATER USE

This chapter provides an overview of historical and current water use in the District, as well as a summary
of future projected water demands,

2.4 WATER USE CATEGORIES

Walter use in the ACWD service area is divided into two categories: 1) dislribution system use, and 2)
groundwaler syslem use. The dislribution system use includes all water uses supplied by ACWD's
treatment and production facilities, and this use is further subdivided into the cateqories of single family
residential {(SFR), multi-family residential (MFR), commercial, industial, institutional, landscape and other
use,

Groundwaler system use includes private {non-ACWD) groundwater pumping (primarily for industrial,
agricultural and municipal landscape irrigation uses), ACWD's Aquifer Reclamation Program pumping,
and saline groundwater outflow lo San Francisco Bay. The Aquifer Reelamalion Program {ARP) pumping
is an angoing ACWD program lo pump saling groundwater out of the aquifer system and replace it with
fresh waler recharged at the District's groundwater recharge facilities. Saline groundwater outflow to San
Francisco Bay represents the groundwater outflow required to maintain a bayward groundwater flow
direction to prevent seawaler intrusion into the iocal aquifer system and to flush saline groundwater back
to San Francisco Bay.

The District's groundwater syslem use is not anticipated to change significantly in the future. Therefore,
the following discussions of water use are focused on the District’s distribution syslem water use.

2.2 HISTORICAL AND CURRENT WATER USE

Table 2-1 provides a summary of the last ten years of waler use within the Disirict, Table 2-2 provides a
summary of the active water accounts by customer classification in the ACWD service area. Figure 2-1
provides a summary of water consumption by customer classification. As indicated in Figure 2-1,
residential water use comprises approximalely 70% of Disirict water use, with the remaining 30% used by
commercial, industrial and institutional customers.

Waler consumption patterns are a function of many independent factors including growth, weather
conditions, economic conditions and water conservation behaviors. The District saw dramatic declines in
consumption during the 1987-1992 drought due to voluntary and District-sponsored demand
management efforts. However, during the drought recovery period since 1992, several significant
consumplion-influencing factors have occurred. From 1993-2001 accelerated growth of both residential
and business customers (including the high technology industry) occurred due to a strong economy.
During this period, vacancy rates decreased and water consumplion rose. From 2001 to 2005 the overall
consumption in the District has been relatively flat, atiributed primarily to weak local economic conditions
and mild weather.

As indicated in Figure 2-2, average residential waler use from 1993 - 2005 has not rebounded to pre-
drought conditions {1986-87), indicaling that a water efficiency “ethic” has been retained by the District's
residential customers. In addition, beginning in January 1992, California legistation required all new
construction to be done with low-flow plumbing devices. Also, starling in 1994 all new toilets sold in the
Slate of California were required 1o be low-flow models. Therefore, the District anticipates waler savings
will continue to occur via “nalural conservation” {as older plumbing fixtures are replaced with water
efficient fixtures).
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Table 21
ACWD Past and Current Water Use (Acre-Feet)

Warter Use Catoyory Fiscal Yoar
84.05 | [TXTH [913.9? | 97-98 | $8.09 | 8900 | 001 | .2 | 02-04 | aip4 | 0405
Distribution System
Single Family 21,000 | 23,100 | 24,700 | 22,900 | 24,100 | 25,000 | 25,700 | 25,200 | 25.300 | 26,000 | 23,700
Residenlial
Multi-Family 7,700 8,300 8,600 8,300 8,500 8,600 8,900 8,200 8,500 8,100 8,200
Residential
Commercial 4,400 4,900 5,100 5,300 5,600 5,800 5,600 5,200 5,000 §.200 5,300
Industrial 4,000 4,800 5,200 4,700 4,600 4,700 4,600 4,300 4,100 4,100 3,400
Inslitulionat 1,700 1,800 2,200 2,000 2,000 2,100 2,300 2,200 2,200 2,300 2,000
Landscaps 3,200 3,800 4,600 3,800 4 500 5,200 5,300 5,600 5,600 6,300 5,700
Other 200 200 300 300 200 200 200 200 200 200 100
Tolal Consumplion 42,300 | 46,900 | 50,800 | 47,400 | 49,400 | 51,700 ; 52,600 { 50,800 | 50,700 | 52,300 | 48,400
Syslem Losses 2,900 4,100 | 4,200 4,100 4,200 4,200 3,600 4,300 3,700 4,100 3,200
Distribution System | 45,200 | 51,000 § 55,100 | 51,500 | 53,600 | 55,900 } 56,200 | 55,100 | 54,400 | 56,400 | 51,600
Total
Grotinowater
System
Private Groundwater 4,200 5,700 5,000 3,900 3,200 3,100 3,800 3,100 3,400 3,600
Groundwaler
Reclamation
-ARP Pumping 9,400 | 17,000 | 7,800 3,800 | 10,600 | 6,300 4,300 7,400 7,700 | 11,100 -
-Saline Oulllow 7,800 2,400 2,300 3,800 6,100 7,400 6,600 6,300 5,800 7.200 -
Groundwater 21400 1 25,100 | 15,100 | 11,600 [ 19,800 { 16,800 { 14,700 | 16,800 | 16,000 | 21.900 -
System Total
Grand Tolal 66,600 | 76,100 | 70,200 [ 63,100 | 73,500 | 72,700 | 70,800 | 71,800 | 71,300 | 78,300 -
Notes:

1. Annual consumplion is based on unils billed during the Fiscal Year (July 1 10 June 30). ACWD uses a bi-monthly billing cycle.
2. All values rounded to the nearest 100
3. Tolal Consumplion vafuas may nol equal sum of individual componenls due lo rounding
4. Mulli-Family Residential, Commercial, Industrial, and Inslilutional categories do nol include dedicated landscape irrigation waler
use wilhin these calegories
5. Landscape waler use includes all dedicated landscape acgounis for Mulli-Family Residential, Commercial, Induslrial and

Inslilutional customers.

6. Distribution System Tolal represents total waler produgtion, as reported in ACWD's Annual Groundwaler Survey Reporls
7. System Losses are calculated as \he difference belween Distribution Syslem Total (toial production) and Totai Measured

Consumplion.

8. Groundwaler Syslem demands are based on annual reported valugs in ACWD's Annual Survey Report on Groundwalter

Conditions.

9. Groundwater Reclamalion demands represents groundwaler system demands to prolect and reclaim the groundwater syslem
from seawater intrusion.

10. Groundwater Syslem demands do nol Include "Other Qulilows” as reported in ACWD's Annual Suivey Report on Groundwaler
Condilions.

11. Groundwater Sysiam demand for FY2004/05 was nol available at lhe lime of preparation of this UWMP Updale.



Tahle 2-2
ACWD Water Accounts by Customer Classification
(Number of Accounts)

Historieal (Fiscal Year} Projected
99-01 | 00-01 I o102 I o203 I g3-0d I 04-04 FERr] 018 2020 2025

Water (750 Gatagory

Singla Family
Residential 67,061 | 67,820 | 68,365 | 68,623 | 68,805 | 68,994 | 72,679 74,992 | 75,439 { 75,438
Multi-Famity
Residenlial 2,012 2,013 2,016 2,017 2,017 2,020 2,265 3,226 4,832 6,306
Commercial

207 2,317 2,337 2,348 2,314 2,310 2,368 2,386 2,421 2,432
Induslrial

667 696 718 715 716 726 787 862 903 939
Insiilulional

429 431 439 448 447 448 456 467 472 476
Landscape

1,649 1,704 1,773 1,804 1,816 1,833 1,915 2,172 2,543 2,882
Olher

1,648 1,722 1,780 1,795 1,792 1,823 1,947 2,338 2,941 3,489
Grand Total 5,783 | 78,703 | 77,437 | 77,748 | 77,907 | 78,154 | 82,306 | 86,453 | 89,551 | 91,063
Noles:

1. Number of hislorical accounts represenls accounls at mid-point of fiscal year

2 Multi-Family Residenllal, Commercial, Industrial, and Inslitutional categories do not include dedicated landscape irrigalion
accounts within these categories

3. Landscape includes all dedicaled lendscape accounts for Mulli-Family Residential, Commaercial, Indusirial and Institutional
cusiomers.

4. Olher accounis include fire ines and hydrant meters.

5. Assumplions for projected fulure accounts are include: {a) current ratio of equivalent 2" meter per acre of development for non-
residential use; (b) current ralio of landscape lo non-landscape accounts for Mulli-Family Residenlial, Commercial, industrial and
Inslitutional cuslomers; (c) one account per 1.25 residenlial dwelling unils forecast; and (d) current ratic of Other accounls to sum of
Multi-Family Residential, Commercial and Indusiria! accounls

Figure 21
Relative Water Cansumption by Customer Classification, FY04/G5
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Figure 2-2
Water Use Trends - Single Family Residential
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232 PROIECTED FUTURE WATER DEMAXNDS

The forecas! of fulure water demands is an integral part of ACWD planning for water supplies and water
production facilities. In 1993, ACWD completed a comprehensive investigation of projected water
demands to the year 2030 (1993 Foracast). The water demand projections from this investigation served
as the basis for the District's Integrated Resources Plan which was compleled in 1995, In 1989, District
staff refined the 1993 Forecast with updated information on land use and water use trends (1999 -
Forecast).

The 1899 Forecast utilized a similar methodology to develop demand projections as was developed in the
1993 Forecast. These water demand forecasts were developed by first analyzing and relating current
and historical Iand and waler use frends. From this analysis, unit water use equations were developed
that relate water use to the specific land use (l.e., gallons per day per housing unil for residential fand
use, and gallons per day per building square footage for commercial and induslrial land uses). Unit water
use equations were developed for each of the District's customer classifications. The demand forecast
was then developed by relaling these unil water use equations to the projecled buildout conditions for
each of lhe cities in ACWD's service area - Newark, Union City and Fremonl. Buiidout conditions were
based on each of the three cilies' General Plans.

2-4



2004 Demand Forecast

The Tri-City area is rapidly approaching build-out of existing undeveloped land. State level and regional
planning objectives are now influencing local government general plans through the implementation of
Smart Growth policies. These policies are expected to result in reclassification of some undeveloped land
from non-residential to residential uses. More significantly, Smart Growth will likely see the reciassification
and redevelopment of existing developed iands to create more housing. This will result in replacing an
existing water demand (typically non-residential) with a new demand (residential) as existing developed
areas are replaced with new residential housing. Smart Growth projections anticipate acceierated growth
in housing beyond city planning levels beginning in around the year 2015.

To address these issues as well as to develop a means of serving ACWD's engineering and financial
planning needs, ACWD again updated the demand forecast analysis in 2004 (2004 Demand Forecast). A
new forecast method was developed for the 2004 Demand Forecast that uses an additive approach, one
that considers future demand on-lop of existing demands. This approach utilized a GIS database of
available and developable lands as well as direct input of cily-ptanned development. Through the GIS,
this model allows tracking of development and more frequent revision to the demand forecast as nesdsad,

The 2004 Demand Forecast projected future waler use is based on planned fulure land usage in the
service area. This future land use Is based on vacant, undeveloped lands which are zoned for
development. Additional potential future land use was also included in the 2004 Demand Forecast and is
based on city-approved plans for redevelopment andfor intensification of specific areas. Fulure water
demands associaled with proposed, but not city-approved, development projects on lands currently
zaned for agriculture and apen space, such as Patterson Ranch In Fremont, are not included in this 2004
Dentand Forecast.

For all three cities, general plans, amendments.and planned redevelopments were reviewed, including:

City of Union City
o 2002 General Plan Policy Document

o 2002 DEIR for the General Plan Update

Newark City
o General Plan Update 1992 (governing planning document)
o Area Two Specific Plan, 1999
o Redevelopment Plan for the Newark 2001 Redeveiopment Project
o Housing Element of the General Plan 2002

City of Fremont
o General Plan, 1991

o Housing Element 2001-2006

Close coordination with cily planning staff from Fremont, Newark, and Union City was maintained
throughout this process including an initial and final meeting to review all potential areas for development
and new water demands. Details for all large new and redevelopment plans (e.g. Area Two in Newark,
Pacific States Steel in Union City, and Pacific Commons in Fremont) were provided during these
meetings in order to capture the most up-to-date planning information available. Additional details on land
use assumplions provided by the cities are included in ACWD's documentation of the 2004 Demand
Forecast (ACWD, 2604).

The 2004 Demand Forecast also considers future demands associated with the Association of Bay Area
Government Smart Growth projections (ABAG, 2003). These ABAG projections are based on appreciably
higher new development than is currently included in the cities’ existing plans. The ABAG projections
begin to diverge from city projections between the years 2015 and 2020. The 2004 Demand Forecast
assumes that 50% of the difference between city and ABAG projections will oceur in housing, starting in
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the year 2015. It is assumed that this new housing is only multi-family residentiai and thus adds a
retatively smalt incremental waler demand. it is also assumed that, given the limited availability of land,
this additional housing will be more in the form of redevelopment and will thus replace a portion of
exisling water demands.

Results of the 2004 Demand Forecast form the basis for this Urban Water Management Plan Update, and
are summarized in Table 2-3 (for the years 2010, 2015, 2020, 2025 and 2030) and in Figure 2-3. This
forecast is provided for the single-family residential, multi-family residential, commercial, industrial,
institutional and other waler use categories. Landscape water use is included within the multifamily,
commercial, indusirial and institutional categories, and is not estimated separately. The water demand
forecast also includes projected savings due to "natural® waler conservation (i.e., savings due to the
replacement of non-conserving plumbing fixtures with low flow fixtures). Water savings atlributed to new,
Districl-sponsored conservation programs are considered separately in Chapler 8 of this report.

Table 2-3
ACWD Estimated Future Water Demands from the 2004 Demand Forecast (AF/Yr)
Year
Water Use Catego
gary 7610 | 2016 | 2020 | 2025 | 2030

Distribution Systam
Single Family Residential 27,300 28,300 28,600 28,600 28,600
Mulli-Family Residential 9,800 10,100 10,500 10,900 11,200
Commercial 8,500 6,600 6,800 6,900 7,000
Industrial 7.700 8,400 8,700 9,000 9,200
Institutional 3,800 3,900 4,700 4,700 4,700
Oliher 300 300 300 300 300
Sub-Total 55400 | . 57,600 59,600 60,400 61,000
Adjustment for natura! conservation (700) {1,100} {1,500} (1,700) (1.800)
Total Distribution System Demand {without lossas) 54,300 56,500 58,100 58,600 59,100
Total Distribution Sytem Demand {with losses) 59,500 61,400 63,200 63,700 64,300
Groundwater System Demand 14,800 14,800 14,800 14,800 14,800
Grand Total 74,300 76,200 78,0600 78,500 79,100

Notes:

1. Al values rounded lo the nearesl 100.

2. Tolal values may not equal sum of individual componenls due lo rounding errors.

3. Landscape !rrigation included within Mull-Family Residential, Commercial, Industrial, and Institulional categories.

4. Adjusiment for natural conservation represenls estimated savings dua to retrofit of pre-1994 plumbing fixtures (showerheads,
loilels) with water efficienl models.

5. Totat Distribution System Demand {with losses) Includes estimated system losses of 8%.

6. Groundwater Syslem demands include: (1) privale pumping, (2) ARP pumping and {3) saline groundwaler outflows.
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Figure 2-3
Historical and Projected Distribution System Demands (with System Losses)
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SFPUC Wholesale Customer Water Demand Projections

In addition to the 2004 Demand Forecast prepared by ACWD, water demand projections for the ACWD
service area were also developed as part of a series of technica! sludies performed in support of the
Capital Improvement Program for the SFPUC Regional Water System: SFPUC Wholesale Customer
Water Demand Projections (URS 2004); SFPUC Wholesale Cuslomer Waler Conservation Potential

(URS 2004); SFPUC Wholesale Customer Recycled Water Potentiai (RMC 2004); and SFPUC 2030

Purchase Estimates (URS 2004).

The SFPUC's water demand projections ("SFPUC Projections") for the ACWD service area were
developed independently of, and prior to, ACWD's 2004 Demand Forecast. The SFPUC Projections are
based on the development and use of an "End Use” model to forecast future demands. Two main steps
are involved in developing an End Use model: (1) establishing base-year waler demand at the end-use
level (such as toilets, showers) and calibrating the model to initial conditions; and (2) forecasting future
water demand based on future demands of existing water service accounts and future growth in the
number of water service accounts.

Establishing the base-year water demand at the end-use level was accomplished by breaking down total
historical water use for each type of water service account (single family, multifamily, commercial,
irrigation, elc.) lo specific end uses (such as toilets, faucets, showers, and irrigation).

Forecasting future water demand was accomplished by determining the growth in the number of water
service accounts in the ACWD service area. Once these rates of change were determined, they were
incorporated into the model and applied to those accounts and their end water uses. The SFPUC
forecast also incorporates the effects of the plumbing and appliance codes on fixtures and appliances
including toilets (1.6 gal/fiush), showerheads (2.5 galfminule), and washing machines (lower waler use)
on existing and future accounts,
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A comparison of the 2004 Demand Forecast and SFPUC Projections is provided in Table 2-4. In general,
the two approaches provided similar results. For instance, the ACWD 2004 Demand Forecast is wilhin
3% of the SFPUC's projections under 2030 conditions. The differences are attributed lo the differences in
methodologies and assumptions regarding the implementation of ABAG's "Smart Growth” projections.
However, for the purpose of this UWMP, ACWD's 2004 Demand Forecast resulls are utilized for all

supply/demand comparisons (see Chapter 8).

Table 2-4

Comparison of ACWD's 2004 Demand Forecast and SFPUC Forecast for ACWD service area
{Distribution Demands only)

Water Demand Forecast Yaar
{Distribution System Dernands) 2010 | 2015 | 2020 [ 2025 | 2030
ACWD 2004 Demand Foracast 59,500 61,400 63,200 63,700 64,300
SFPUC Forecasl for ACWD Service Arga 61,000 62,100 63,300 64,400 66,400
Difference (%) {2.5%) {1.1%) 0% {1.1%) {3.2%)




CHAPTER 3
SOURCES OF SUPPLY

This chapter provides a summary of the District's sources of supply and their availability, as well as an overview
of the management of these supplies and how water qualily may impact future water supply refiability. A
stimmary of ACWD's water supply strategy is provided in Chapter 8 - Water Supply Strategy. -

KN SOURCES OF SUPPLY AND SUPPLY AVAILABILITY

ACWD currently has three primary sources of waler supply: (1) the State Water Project (SWP), {2) San
Francisco's Regional Water System and (3) tocal supplies. The SWP and San Francisco Regional Waler
Supplies are imported into the District service area through the South Bay Agueduct and Hetch-Helchy
Aqueduct, respectively. Local supplies include fresh groundwater from the Niles Cone Groundwaler Basin
(underlying the District service area), desalinated brackish groundwaler from perlions of lhe groundwater basin
previously impacted by seawater intrusion, and surface water from the Del Valle Reservoir. The primary source
of recharge for the Niles Cone Groundwater Basin is from percolalion of runoff from the Alameda Creek
watershed. To a lesser degree, a portion of ACWD's SWP supplies are also used for local groundwater
percolation. Infiliration of rainfall and appfied water alse contribute to local groundwaler recharge.

Before being supplied to ACWD's customers, the source water supplies are treated to meet and surpass all state
and federal drinking water standards. ACWD operates two surface waler treatment plants that treat SWP and
local surface water from Del Valle Reservoir. The Newark Desalination Facility treats brackish groundwater to
remove salts and other impurities, and the Blending Facility blends high quality San Francisco water with local
fresh groundwater (with higher hardness) lo provide a blended supply with lower overall hardness. Figure 3-1
provides a schemalic of the District's sources of supply and production facilities.

Figure 3-1
ACWD Water Supply and Production Schematic
Supply Production/Traatment Demand
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Over the 1994-2004 period, 27% of the lotal in-District water demands (disiribution system and groundwater
system demands) have been met by Stale Water Project supplies, 19% from San Francisco Regional supplies
and 54% from local supplies (Del Valle Reservoir and groundwater recharge from local runoff and infiltration of
rainfall and applied water). When considering only the distribution system demands (potable water), over the
.same lime period, about 36% of the District's distribution system water supply was from the State Water Project.
This water was either purified at one of ACWD'’s lwo waler treatment plants or used to recharge local aquifers.
Water from the San Francisco Regional System provided approximately 25% of the distribution system waler
supply and local supplies from Del Valle Reservoir and groundwater (recharged from runcff from the Alameda
Creek Watershed and infiitration of rainfall and applied water) accounted for the balance (about 39%) of the
distribution system supplies. Figures 3-2 and 3-3 provide a summary of the District's sources of supply.

Figure 3-2
Average Sources of Supply {1994.2004)
for Combined Distribution System and Groundwater System Demands

San Frantlsco,
19%

Lacal Supplias
54%

B Siate Water

" Project, 27%

Figure 3-3
Average Sources of Supply {1994-2004)
for Distribution System Demands Only

San Frincisco,
25%

Lozal Supplles,
9%
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Each of the Dislrict's water supply sources is discussed in grealer detail betow. Table 3-1 provides a summary
of the estimated availability of each of these supplies and Table 3-2 provides a summary of the factors that may
affecl the existing and fulure reliability of these supplies. Tables 3-3 and 3-4 provide a summary of the
availability of wholesale waler supplies from the SWP and San Francisco Regional System.
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Table 3-1
Summary of Water Supply Availability for Existing Supplies {AFIYr)

| Estimated Water Supply Avaflability N

SUPPLY COMPONENT Medlan Yaar? | Long-Termn | Maxinum Minimum !
i

;

(1944 Conditions) | Average’™ | Avaltabitity™ | Avaitabifity™

imporied Supplies

State Water Project 31600 | 28,800 42,000 1,600
San Francisco Raglonal 15,300 15,000 16,300 11,700
: Latal Supplies
 Groundwater Recharge®: 23,200 21,400 40,000 7,600
- Groundwater Slorage NIA N/A 10,000 0
. Det Valle Release 3,500 7,100 | 20,200 0
Desalinalion® . 5,100 5,100 ! 5,600 5,100
ankingfTranslors o
Semilrppic Banking NA N/A 33,450 13,500
TOTAL SUPPLY R 787001 77400 WAL WA

NIA Nol Applicable
Notes:

1 Median Year vaiues represent the medlan projecled supply avallability considering lhe sum of all of ACWD exlsling supplies and
are based on the 1922-1994 hislorical hydrologic condilions {assuming 2005 operaling conditions). The water supply availability
under the year 1944 hydrologlc conditions is ulilized for the Median Year. Local Groundwaler Slorage and Semiiropie Banking
are nol included in the Median Year because these supply components are used solely for dry year supplies and nol under
Median Year condilions.

2 Long-term Average values represent lhe average water supply availability based on the 1922-94 hislorical hydrologic condilions,
Local Groundwalter Storage and Semilropic Banking are not included In the Leng-term Average because these supply
componenis only provide dry year supplies and are based an a balanced "pul” and "take” over the long-lerm.

3. Maximum Availability represents lhe maximum quandity of supply from each supply component. For the imported supplies, these
quantilies represent the maximum conlraclual amount that ACWD can receive from these sources For local supplies, lhe
maximum guaniilies represent the maximum amount projected to be avallable based on the 1922.94 historical hydrologic
condilions For Groundwaler Slorage, the maxinwm assumes thal the groundwater basin is within normal operaling levelsin the
beginning of the year. For Semilropic Banking, Ihe maximum amounl is based on maximum conlraciual relurn capacily o ACWD
assuming 100% SWP allocalion. The Maxlmunm supply quanlities listed above are nol addilive because the availabilily of lhese
Indlvidua! suppiles may net eecur under the same yearihydrotagls condllion.

4. Minimum Avallabllity represents the mlnimum quantity of supply from each supply componenl, These quanlilies represent the
minimum projected supply availabllily based on the 1922-94 hislorical hydralogic condilions, For Groundwaler Slorage, he
minlmum quanlily assumes that the groundwaler basin was al the minimum operaling groundwaler elevalion in the beginning of
{he year and \here is no usable groundwaler slorage available. For Semlirople Banking, Ihe minlmum quantity assumes lhal only
Semilropic “pumphack” capacily is avaitable to relurn banked waler lo AGWD. The Mininun Availabifily quantitles are nol
addilive because the avellability of these Individual supplies may not occur under the same year/hydrologic condition.

5. Groundwaler Recharge is calculaled as recharge Irom deep percolation of rainfall and applied waler plus recharge al ACWD's
groundwaler percolation facilities (willi local runafl iram Ihe Alameda Craek Watershed) less *Olher Outflows” {as described in
ACWLD's annual Groundwaler Survey Reporls). Groundwater Recharge values in Table 3-1 do nol include recharge from Slate
Waler Projecl or Del Valie Reservoir supplies.

6. Maximum Avallabilily of Dasalinalion based on Phase 1 Newark Desalinalion Facliily capacily of 5 mgd operaled year-round
Meclian Year availahility hasad on 0% olilage Minimum Availahilily hased an modsling analyses with 2005 supplyidamand
condilions and long-term hydrotagic condilions {1922 1894) Minlmum Availabity under future demand condilions may be less
dute lo Aquifer Reclamalion Pragram pumping limilations if greundwaler elevalions are lowered during exlended dry periods.
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Table 3-2

Summary of Potential Future Factors that may Influence ACWD Water Supply Reliabllity

SUPPLY

legal |

Environmantal

imported Supplies

Fagtor ...
| water Quality

GCiimalic

-State Water Project

None anticipated

EBA” retpiramants
may constrain Della
pumping

Potential
Seawaler
intrusion impacls
il Della Levees
fail

Supply Is depandent
on hydrologic
conpdilions

i - San francisco
i Regional Supply

. ESA requiremanis

Nang anlisipaled ;

may raquire additional |
; reservoir releases .

Local Supplies

Nong anticipatad

T Supply is dependent

nn hydrologin
condilions

- Groundwater Recharge

» Groundwaler Storage

Paotential

onsirai
consirainls on ESA_requiremenls Supply is dependent
future may impacl Nane anlicipated hydroloai
groundwater groundwaler recharge nlicipate ggn dy“tr)?]gglc
managemenl operations !
operations

Potenlial
conslrainls on Supply is dependent
fulure . . on avallabillly of
groundwater None anlicipated Nona anlicipated water Io store in wel
management years
operalians

- Dal Valla Release

None anlicipaled

ESA requirements
may require
downslream flow
releases

- Desalination

None anlicipaled

None anticipated

Noene anlicipated

Nuone anticipaled

Supply is dependenl
on hydrelogic
condillons

Supply is dependent
on local groundwster
condillons

- Recycled Water

None anliclpated

None anlicipated

Banking/fransfers

Mone anlicipated

None anticipated

* Endangered Species Acl

- Semitropic Banking

None anticlpated

None anlicipaled

Banked
groundwaler may
require lreatment

Supply is dependent
on availability of
waler lo slore In wet
years




ACWD Supply Request and Projected Availability of SWP Supplies {AF/YT)

Table 3-3

Supply Request and Year
Projacted Availability 7005 2010 2015 2020 2025 2030
ACWD Forecast Daflvery 42,000 42,000 42,000 42,000 42,000 42,000
Request
DR Projected Supply
Avgilability
Maximum 42,000 42,000 42,000 42,000 42,000 42,000
Medlan Year 31,600 32,700 33,800 34,900 36,000 36,000
Single Dry Yesi 1,600 1,700 1,800 1,800 1,900 1,900
Multiple Dry Year
-Year 1 1,300 11,300 11,400 11,400 11,400 11,400
~Year 2 29,200 28,900 28,500 28,200 27,800 27,800
-Year 3 10,400 10,500 10,700 10,800 10,200 10,800
-Year 4 14,400 14,800 15,200 15,600 16,000 16,000
Year 5 13,600 13,600 13,600 13,600 13,800 13,600

Seurce: Galifornia Deparimen! of Water Resources, Motice to State Waler Project Conlractors, May 25, 2005

Table 34
ACWD Supply Request and Projecied Availabllity of San Francisco Regional Supplies {(AF/Yr)
! Supply Request and Year
¢ Projected Availahility 2008 2010 2015 2020 2025 2030
ACWD Forecast Detivery 15,300 15,300 15,300 15,300 15,300 15,300
Reqgueast
SFPUL Projecied Supply
Availability
Maximum 15,300 15,300 15,300 15,300 15,300 15,300
Medlan Year 15,300 15,300 15,300 15,300 15,300 15,300
Single Dry Year 11,700 11,700 13,700 14,100 12,700 13,100
Mulliple Dry Ysar
Year 1 15,300 15,300 15,300 15,:300 15,300 15,300
-Year 2 15,300 15,300 15,300 15,300 15,300 15,300
-Year 3 13,500 13,500 13,700 14,100 14,600 13,100
-Year 4 15,300 15,300 15,300 15,300 15,300 15,300
Year5 15,300 15,300 15,300 15,300 15,300 15,300

Source: San Francisco Public Utilities Commission, Transmillal Lefier to ACWD, June 1, 2005
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State Water Project

In 1961, the District signed a contract with the State Department of Water Resources (DWR) for a maximum
annuai amount of 42,000 acre-feet from the State Water Project (SWP). The SWP, managed by the DWR, is the
largest state-built, multi-purpose water project in the country. The SWP facilities include 28 dams and
reservoirs, 26 pumping and generating plants, and approximately 660 miles of aqueducts. The water stored in
the SWP storage facilities originates from rainfall and snowmelt runoff in Northern and Central California
watersheds, The SWP's primary storage facility is Lake Oroville in the Feather River Watershed. Releases from
Lake Oroville flow down the Feather River to the Sacramento River, which subsequently flows to the
Sacramento-San Joaquin Delta. The SWP diverts water from the Delta through the Banks Pumping Plant which
lifts water from the Clifton Court Forebay (in the Delta) to the California Aqueduct and Bethany Reservoir. From
Bethany Reservoir, the South Bay Pumping Plant lifts water into the South Bay Aqueduct, which deiivers State
Waler Project supplies to ACWD and other Bay Area water agencies in Alameda and Santa Clara Counties.

State Water Project Availability

DWR planning studies provide data for the projected supply availabilily for the District's State Water Project
supply. The DWR has developed a State Water Project Delivery Reliahility Report which provides an analysis of
the projected availability of SWP supplies. The DWR is responsible for updating this report every two years. At
the time of the preparation of this Urban Water Management Plan, the DWR was in the process of developing
the 2005 Delivery Reliability Report, and therefore a final version of the 2005 report was not available for use in
the preparation of this UWMP. However, in a May 25, 2005 Notice lo State Water Project Contractars, the DWR
provided relevant sections from the working drafl of the 2005 Reliability Report for use in the preparation of the
UWNMP, including the most recent modeling analyses of SWP availability under current and future demand
conditions. For purposes of the preparation of the ACWD's UWMP, DWR scenarios 6 and 7 have been ulilized
by ACWD. Both of these scenarios assume the 2004 Long Term Central Valley Project Operations and Criteria
Plan {OCAP) is in place. Scenario 6 is projected deliveries under 2005 conditions and Scenario 7 is based on
2025 conditions. As provided by the DWR, supply avaifability for the intervening years is interpolated from the
2005 and 2025 conditions. A summary of the projected supply availability is provided in Table 3-3.

In order to assist the DWR in ils water supply planning, on an annual basis ACWD submits its forecasted yse
{through the year 2035) of its SWP supplies to the DWR. For planning purposes, ACWD requests the full
delivery of its maximum contraclual amount of 42,000 acre-feet. Currently, SWP waler that is not directly used
by ACWD within the service area (to meet distribution and/or groundwater system demands) is stored within the
local groundwater basin or at the Semitropic Groundwater Bank for later dry year use (see discussion below).

Semitropic Banking of ACWD's SWP Supplies

Because of the variability in the SWP supply availability, ACWD's 1995 IRP identified the need to secure storage
to improve the dry year reliability of the District's SWP supplies. Based on this IRP recommendation, ACWD has
contracted with Semitropic Water Storage District for participation in the Semitropic Groundwater Banking
Program. ACWD has secured 150,000 AF of groundwater slorage capacity at Semitropic under this program. In
wet years, ACWD delivers ils unused (excess} SWP supplies to Semitropic for storage In their groundwater
basin. In dry years, ACWD can recover these supplies through: {1) an “in-lieu” exchange whereby ACWD will
receive a portion of Semitropic's SWP supplies (and Semitropic will ulilize groundwater previously stored by
ACWD in its basin); and (2) a "pumpback” program where Semitropic directly pumps stored groundwater into the
California Aqueduct. As with local groundwater storage in the Niles Cone Groundwater Basin, the Semitropic
Groundwater Banking Program does not provide a new source of supply for the District. Rather, it provides a
means to store the District's unused SWP supplies in wet years for use during dry years when the delivery of
SWP supplies may be significantly curlailed.
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San Francisco’'s Regional Water System

ACWD also receives water from the San Francisco Regional Water System, operated by the San Francisco
Public Utilities Commission (SFPUC). This supply is predominantly from the Sierra Nevada, delivered through
the Hetch-Hetchy agueducts, but also includes treated water produced by the SFPUC from its local watersheds
and facilities in Aiameda and San Mateo Counties. The amount of imported water available to the SFPUC's retail
and wholesale customers is constrained by hydrology, physical facilities, and the institutionai parameters that
allocate the water supply of the Tuolumne River. Due to these constraints, the SFPUC is very dependent on
reservoir storage to firm-up its water supplies.

In 1984, ACWD along with 29 other Bay Area water suppliers signed a Settlement Agreement and Master Water
Sales Contract {Master Contract) with San Francisco, supplemented by an individual Water Supply Contract.
These contracts, which expire in June 2008, provide for a 184 mgd Supply Assurance to the SFPUC’s wholesale
customers collectively. ACWD's individual Supply Assurance is 12 mgd (or approximately 13,400 acre feet per
year). In 1994, the District and SFPUC executed an amendment to the contract which providas an additional
supply of 1.76 mgd (approximately 2,000 AF), effectively increasing the meximum annual delivery of San
Francisco Regional Water System supplies to ACWD to 13.76 mgd (approximately 15,300 AF/Yr). Although the
Master Contract and accompanying Water Supply Contract expire in 2009, the Supply Assurance (which
quantified San. Francisco's obligalion to supply water to its individual wholesale customers) survives their
expiration and continues indefiniteiy.

In order to enhance the ability of the SFPUC water supply system to meel identified service goals for watsr
quality, seismic reliability, delivery reliability, and water supply, the SFPUC is undertaking a Water System
Improvement Program (WSIP). The goal of the WSIP is to deliver capital Improvements aimed at enhancing the
SFPUC's ability to meet its water service mission of providing high quality water to its customers in a reliable,
affordable and environmentally sustainable manner.

The origins of the WSIP are rooted in the SFPUC's "Water Supply Master Plan” (Aprif 2000). Ptanning efforts for
the WSIP gained momentum in 2002 with the passage of San Francisco ballot measures Propositions A and £,
which approved the financing for the water syslem improvements. Also in 2002, Governor Davis signed
Assembly Bill No. 1823, the Wholesale Regional Water System Security and Reliability Act. The WSIP is
expected to be completed in 2018.

A Program Environmental Impact Report (PEIR) is being prepared by San Francisco under the California
Environmental Quality Act (CEQA) for the Water Supply Improvement Program. A PEIR is a special kind of
Environmental Impact Report under CEQA that is prepared for an agency program or series of actions that can
be characlerized as one large project. PEIRs ganerally analyze broad environmental effects of the program with
the acknowledgment that site-specific environmental review may be required at a later date.

Projects included in the WSIP will undergo individual project specific environmental review as required. Under
CEQA, project specific environmental review would resuit in preparation of a Categorical Exemption, Negative
Declaration or Environmental Impact Report. Each project will also be reviewed for compliance with the National
Environmental Policy Act and local, state and federal permitting requirements as necessary.

San Francisco Regional Water System Supply Avallabilily

Table 3-4 provides a summary of the projecled supply availability of San Francisco Regional Water System
supplies under median {normal), and dry year conditions. These projections are based on the delivery requests
ofthe SFPUC’s wholesale customers, including ACWD's supply requests of its full contractual amounts from the
SFPUC through the year 2030. Water supply reliability information provided by the SFPUC indicates that the
SFPUC can meet the demands of its retail and wholesale customers, including ACWD, in years of average and
above average precipitation. However, the Master Contract allows the SFPUC to reduce water deliveries during
droughts, emergencies and for scheduled maintenance activities. The SFPUC and all wholesale customers
adopted an interim Water Shorlage Allocation Plan in 2000 to address the allocation of water between San
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Francisco and wholesale customers in aggregate and among individual wholesale customers during water
shortages of up lo 20% of system-wide use, This plan also expires in June 2008. Under the Master Contract,
reductions to wholesale customers are to be based on each agency's proportional purchases of water from the
SFPUC during the year immediately preceding the onset of shortage, unless this formuta is supplanted by a
water conservation plan agreed to by all parties. The Master Contract's default formula discouraged SFPUC's
wholesale customers from reducing purchases from SFPUC during periods of normal water supply through
demand management pragrams or development of alternative supplies. To overcome this problem, SFPUC and
its wholesale customers adopted an Interim Water Shortage Allocation Plan (IWSAP) in calendar 2000. This
IWSAP applies lo water shortages up to 20% on a system-wide basis and will remain in effect through June
2008.

The IWSAP has two components. The Tier One component of the IWSAP allocates water between San
Francisco and the wholesale customer agencies collectively. The IWSAP distributes water between two
customer classes based on the leve! of shortage:

Level of System Wide Share of Available Water
Reduct::qn:ig:ter Use SFPUC Share Suburban Purchasers
Sharg
5% or less 35.5% 64.5%
6% through 10% 36.0% 64.0%
11% through 15% 37.0% 63.0%
16% through 20% 37.5% 62.5%

The Tier Two component of the IWSARP allocates the collective wholesale customer share among each of the 28
wholesale customers. This allocation is based on a formula that lakes three factors into account, the first two of
which are fixed: (1) each agency's Supply Assurance from SFPUC, with certain exceptions, and (2) each
agency's purchases from SFPUC during the three years preceding adoption of the Plan. The third factor is the
agency's rolling average of purchases of water from SFPUC during the three years immediately preceding the
onset of shortage.

The IWSAP allows for voluntary transfers of shortage allocations between SFPUC and any wholesale customer
and between wholesale customer agencies. Also, water "banked” by a wholesale customer, through reductions
in usage greater than required, may also be transferred.

The IWSAP will expire in June 2009 unless extended by San Francisco and the wholesale customers. The
projected amount of water which ACWD expects to receive from SFPUC (as shown in Table 3-4) has been
calculated by SFPUC on the assumption that the Plan will in fact be extended.

Local Sourqes

As described above, ACWD's local sources include fresh groundwater from the Niles Cone Groundwater Basin,
brackish groundwaler desalination, and surface waler supplies from the Del Valle Reservoir. Each of these
supplies is described in greater detail below.

Niles Cong Groundwater Basin. The principal source of local supply for the District is the local aquifer system
known as the Niles Cone Groundwater Basin. The primary source of recharge for the Niles Cone Groundwater
Basin Is local runoff from the Alameda Creek Watershed, which is captured, diverted and recharged at the
District's groundwater recharge facilities. Alameda Creek annual runoff at the USGS Alameda Creek near
Niles stream gage {located near ACWD's recharge facilities) has varied from a recorded minimum of 650 AF/Yr
in 1960-1961, lo a recorded maximum in 1982-1983 of 360,000 AF/Yr, Typically, ACWD diverts only a smal!
portion of the local runoff flowing in Alameda Creek. The majority of local runoff flows downstream through the
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Alameda Creek Flood Control Channel to San Francisco Bay. To a lesser extent, infiltration of rainfall and
applied waler also provide a local source of recharge for the groundwaler basin. ACWD also uses a portion of
its imported State Water Project supplies for groundwaler racharge.

The water quality in the groundwater system is characlerized by fresh groundwater in the eastern portion of the
groundwaler basin Iransitioning into brackish groundwater in the western portion of the basin. The brackish
groundwater is a resull of historlcal seawater intrusfon from the adjacent San Francisco Bay. Since the 1860's
ACWD has managed the groundwater basin to prevent any additional seawater intrusion and has pumped the
trapped brackish groundwater back to San Francisco Bay through the District's Aquifer Reclamation Program
wells.

The Niles Cone Groundwater Basin has capacity to store water from year to year ("local groundwater storage”).
However, the usable storage capacity of the groundwater basin is significantly limited by the polential for
seawater intrusion if groundwater levels are maintained too low. Although local groundwater storage (i.e.
groundwater supplies in excess of recharge) provides a short term source of supply during dry years, itis nota
supply that is available every year because the groundwater system will require replenishment from freshwater
sources, without which seawater intrusion would oceur.

Brackish Groundwater Desalination: In 2003 ACWD commissicned the Newark Desalination Facility. This 5-
mgd facility utilizes the reverse osmosis process to remove salts and other impurities from the brackish
groundwater pumped at ACWD's Aquifer Reclamation Program wells. Treated water from the Newark
Desalination Facility is blended with untreated local groundwater and provided as a supply for the distribution
syastem demands. Chapler 6 provides addilional information on ACWD's existing and planned desalination
faciiities.

Del Valle Reservoir: The District and Zone 7 Water Agency of the Alameda County Flood Control and Water
Conservation District {(hereafier referred to as *Zone 7"}, have equal rights on Arroyo Del Valle o divert waler lo
storage. When the California Department of Water Resources (DWR) constructed Del Valle Dam in the upper
Alameda Creek Watershed, those righls were recognized in an agreement between DWR, the District, and Zone
7. Consequently, DWR typically makes a lotal of 15,000 AF of storage available annually in Del Valle Reservoir
for use by ACWD and Zone 7. ACWD and Zone 7 gqually share this storage capacity; thereby providing up to
7,500 AF of storage capacity annually to ACWD.

Local Water Suppiy Availability

A summary of the estimated water supply availability from ACWD's local supplies is provided in Tables 3-1 and
3-2. As indicated in these tables, the amouni of local water supplies available to ACWD from Del Valle
Reservoir and fresh groundwater sources varies widely from year to year, depending primarily on hydrologic
condilions and availability of local runoff. in general, desalination of brackish groundwater provides a more
reliable water source than other local supplies. However, there may be limitations 1o this source if groundwater
levels are lowered lo the extent that a reduction in Aquifer Reclamation Program purmping is required to prevent
new seawater intrusion. Other polential factors that may affect local supply availability include: (1) competition
for tocal water supplies with environmental needs, such as the on-going efforls to restore a steelhead fishery to
the Alameda Creek Watershed and (2) concerns regarding groundwater levels and land devetopment in the
western service area. ACWD is currently working to address both of lhese issues. However, it is not clear
whether or not these issues will ultimately impact ACWD's local supplies. Any future changes to ACWD’s local
waler supplies due to these or other currently unforeseen factors will be reflected in future updates to this Urban
Water Management Plan.
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32  MANAGEMENT AND DISTRIBUTION OF WATER SUPPLIES

With local water and two sources of imported water, the District has the flexibility to change the timing and use of
supplies to best meet its water management ohjectives, which include:

+ Maximizing total usable supply

¢ Maximizing water quality/providing uniform water quality

« Protacting groundwater resources from degradation due to previously intruded seawater

» Protecting groundwater resources from further seawater intrusion

District customers receive water from one or more production sources: the San Francisco Regional Water
System, the District's Mission San Jose Water Treatment Plant (MSWTP), the District's Water Treatment Plant
Number 2 (WTP 2}, the District's Blending Facility which blends local groundwaler (from the Mowry and Peralta-
Tyson Wellfields) with San Francisco Regional supplies, and the Newark Desalination Facility.

Flow from the SBA and releases from Del Valle Raservoir may be diverted into either of the two treatment plants,
diverted into Alameda Creek, or both. Depending on the water quality and flow in Alameda Creek, water can
also be diverted into percolation ponds for groundwater recharge. San Francisco Regional Water Syslem
supplies are either routed to the Blending Facility for blending with local groundwaler supplies or, under certain
conditions, direclly supplied to users.

Groundwater Management and Protection

Groundwatler is an important component of the District's supply, as demonstrated in Tables 3-1 and 3-2. ACWD
has had a Groundwater Management Policy in place since 1989. This management policy outlines the District's
protection and management activities for the Niles Cone Groundwater Basin lo ensure a reliable supply of high
quality water that satisfies current and future water needs in the ACWD service area. Chapter 4 in this UWMP
describes the District’s groundwater management and protection poiicy in more detail.

Groundwater Recharge

During wet periods, local runoff from the Alameda Creek Watershed is diverted into the groundwater percolation
ponds. When local runoff is not available, water may be released from either Del Valle Reservoir or from the
SBA for groundwater recharge. Currently, the District operates three inflatable dams to capture and divert
Alameda Creek flow into ths percolation pends. Diversions typically take place when Alameda Creek flow at the
diversion point is less than about 700 cubic feet per second (cfs). The dams are deflated for protection from
debris when creek flow is above 700 cfs and no off-stream diversions occur during these high flow conditions.

The District is currently pursuing fish passage improvement projects that will eliminate the need for some of
these groundwater recharge structures; however, these projecls are not anticipated to adversely affect the
District's groundwater recharge capability.

Del Valle Supplies

Typically, all stored Del Valle water is used by the fall to maximize the capture of local runoff during the winter
and spring seasons. In decreasing order of priority, Del Valle water is delivered to ACWD:

+ Via the SBA to the District's treatment facilities (MSIWTP and WTP2).
+ Via the SBA and released info Alameda Craek at Vallecitos Takeoff for groundwater recharge.

Into Arroyo Del Valle Creek, where it flows to Arroyo de 1a Laguna and eventually into Alameda Creek
for groundwater recharge.

3-10

.‘/Tﬂ'\



State Water Project Water

Water from the SWP (delivered via the S8BA) can either be taken at Vallecilos Takeoff and discharged to
Atameda Creek for groundwater basin recharge or taken at the Alameda-Bayside Takeoffs for delivery to the
treatment plants. By October 1 of every year, the District must submil its anticipated requests for monthly water
deliveries for the upcoming year. The State confirms the District's request or provides the District with the
anticipated percentage allocation by December 1. The estimated percentage defivery is then adjusied during the
spring based on estimated runofi.

Blending of San Francisco Regional System Water with Groundwater

San Francisco Regional Water System supplies can be taken at any of nine takeoffs throughout the District's
distribution system. This water supply is significantly lower in hardness than ACWD's locai groundwater supplies.
The District blends the San Francisco Regional water with higher hardness groundwater at ACWD's Blending
Facility with the objective of providing a uniform water quality with hardness levels similar to those of other
sourcas of supply. Since the Blending Facility has come on-line, most of the 8an Francisce Regional System
water has been taken at the Fremont connection for direct delivery to the Blending Facility. The New United
Motors Manufacturing, Inc. (NUMMI) plant and a few industrial, business and residential customers receive San
Francisco Regional water directly.

3.3 SOURCE WATER QUALITY

As required by law, Drinking Water Scurce Assessments are conducted to determine the vulnerability of
ACWD's drinking water sources to contamination. As described below, assessments have been completed for
all of ACWDY's water sources:

« The San Francisco Public Utilities Commission, which administers the San Franclsco Regional Water
System, completed its assessment in 2000. It was found that the SFPUC's watsrsheds are vuinerable
to contaminants associated with wildlife and, lo a limited extent, human recreational activity.
Historically, the levels of contamination have been very low in the watersheds.

¢« The South Bay Aqueduct Bource Assessment was completed in 2002 to evaluate potential
vulnerabitittes to ACWD's State Water Project supplies. This source is most vulnerable to agricuttural
drainage, wastewater treatment plant discharges, urban runoff, recreational usage of the water, and
cattle grazing. In addition, seawater intrusion in the Delta contributes salt and bromide to the water
supply.

e ACWD's assessment of local groundwater sources was also completed in 2002, This assessment
concluded that local groundwater is most vulnerable to gas stations, known contaminant plumes,
confirmed leaking underground storage tanks, dry cleaners, metal plateffinishing/fabricating, and sewer
collection. The potential for saltwater intrusion into the aquifer system is also of concern to ACWD.

Although ACWD raw water sources are vuinerable to potentially contaminating activities, ACWD treatment and
blending facilities ensure that all potable water delivered by ACWD meets the stricl standards set by state and
federal regulatory agencies. In addition, ACWD's groundwater management program (see Chapter 4) has been
devaloped to protect the local groundwater supplies from contamination. As such, under most future scenarios,
it is not anticipated that future changes to source water quality will adversely impact the long-term availability or
reliability of these supplies. However, catastrophic events (i.e. levee failures in the Delta resulting in seawater
intrusion impacts on Deita supplies) or other unforeseen circumstances may impact ACWD supplies and their
reliability, resulting in water supply shortages. Chapter 9 {Water Shortage Conlingency Plan) addresses potential
future shorlages.



CHAPTER 4
GROUNDWATLER

This chapter describes the Niles Cone Groundwater Basin, the District's reliance on it as a source of
waler supply and the District's policy and activilies for managing it.

4.1 BACKGROUND

As described in Chapter 3 (Sources of Supply), the Niles Cone Groundwater Basin provides & significant
source of water supply for the ACWD service area. ACWD manages the basin both in conjunctive use
mode {most recharge of surface water oceurs in the wet season, with most groundwater extraction
oceurring during the dry season} as well as in a groundwater banking mode (excess water is stored in the
basin during wet years for recovery during dry years when local and imported supplies may be
significantly cut back). Because of its importance as a local supply, the protection of this valuable local
resource has long been a high priority for ACWD.

Niles Cone Groundwater Basin Hydrogeology

The Niles Cone Groundwater Basin, as delinealed by the Department of Waler Resources (DWR), exists
almoslt exclusively within the District's boundaries. The groundwatser basin is an alluvial aquifer systemn
consisting of unconsolidated gravel, and, silt, and clay. The groundwater basin is divided by the Hayward
Fault which 1s an active fault with low permeability that impedes the lateral flow of groundwater. Large
differences in waler levels on either side of the fault demonstrate the relatively impermeable nature of the
fault, ACWD manages both the Above Hayward Fault (AHF) and the Below Hayward Fault (BHF) sub-
basins. The AHF sub-basin on the east side of the Mayward Fauit is composed of highly permeable
sediments referred fo as the AHF Aquifer. The BHF sub-basin is composed of a series of relatively flat
lying aquifers separaled by exlensive clay aquitards. The location of the Hayward Fauit is shown in
Figure 4-1. Figure 4-2 provides a cross-section based on a DWR conceptual figure (DWR, 1968).

Figure 4-1
ACWD Groundwater Management Facilities
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Figure 4.2
Niles Cone Groundwater Basin Schematic
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The shaliowest regiohal aquifer in the BHF sub-basin, the Newark Aquifer, is an extensive permeable
gravel and sand layer between 40 and 140 feel below ground surface (bgs), except in the forebay (inland)
area where it begins at the surface. The thickness of the Newark Aquifer ranges from less than 20 feet at
the western edge of the basin to more than 140 feet at the Hayward Fault (PWR, 1968). The Newark
Agquifer is overlain in most of the sub-basin by a thick tayer of silt and clay called the Newark Aguiclude
(DWR, 1968). The Newark Aquiclude is absent in the forebay area, allowing direct recharge lo the
Mewark Aquifer from Alameda Cresk and the recharge ponds. Within the Newark Aquiclude,
discontinuous fayers of sand and sill comprise a non-regiopal hydrogeclogic unit known commonly as the

shallow water-bearing zone. .

An exlensive thick clay aquitard separales the Newark Aquifer from the Centerville Aquifer. The
Centerville Aguifer, the lop of which lies at an average depth of 180 to 200 feet bgs, overlies a Lhick clay
aquitard, which in turn overlies the Fremont Aquifer which exists in the interval of 300 to 390 fesl bgs.
The Centerville and Frement Aquifers are considered as one combined aquifer (Centerville-Fremont
Aquifer) in some parts of the basin based on lilhology and water level data that indicate that they are in
good hydrogeaiogic connection. However, water level and water chemistry results from recently installed
wells indicale that, in some areas of the basin, these two aquifers are isolaled from each other.
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The deepest water-bearing units, referred to collectively as the Deep Adquifers, are present at
approximately 400 and 500 feet bgs {and possibly deeper) and are separated from the overlying Fremont
Aquifer by a competent regional aquitard. Also, based on ACWD's lithologic data and DWR (1967), these
deep aquifers are both hydraulically separated and connecled by the presence or absence of intervening
clays dependent on the location in the basin, and extend beyond the limits of the Niles Cone Groundwater
Basin to act as conductive tayers for the migration of groundwaler out of the basin.

Groundwater Quality

Groundwater qualily in the AHF Aquifer is acceptable for potable use; however, groundwater quality in
certain areas of the BHF aquifers has been degraded by salt water intrusion. The salt water intrusion was
first noticed in the 1920's and occurred due to historical pumping from the basin that was in excess of
recharge (.e. overdraft). Many years of this chronic overdraft caused the groundwater levels in the
Newark Aguifer to drop below sea level. This relalive elevation difference betwaen the groundwater in
the basin and the saline water fram San Francisco Bay caused a landward direction of groundwater flow
through the Newark Aquifer and intrusion of salt water into the groundwater basin. Several decades of
salt water intrusion occurred and saline waler migrated as far as the forebay area. The piezometric
heads in the deeper aquifers are generally lower than that of the Newark Aquifer, and the aquitards
separating the aguifers are thin to absent in the Forebay area. As a result, saline water in the forebay
area migrated downward from the Newark Aquifer and into the lower aquifers. Also, saline water may
have migrated downward from the Newark Aquifer to the deeper aquifers through abandoned and
improperly sealed water wells.

Since 1962, ACWD has purchased State Water Project water supplies to supplement local recharge and
raise groundwater levels. This has resulted in bringing the water lable above sea level and returning the
hydraulic gradient lo ils natural bayward direction in the Newark Aquifer. Although there has been
substantial improvement in the basin, a considerable volume of saline water still remains in the aquifers.
As described below, ACWD has also implemented an Aquifer Reclamation Program (ARP) to pump out
brackish groundwater from the impacted areas of the aquifer system. Historically, this brackish water has
been discharged back to San Francisco Bay through local flood control channels. However, a portion of it
is now treated at the Newark Desalination Fagcility for potable use.

In order to protect the Basin from further seawater intrusion the District's operational goals are lo maintain
groundwater levels above sea-level in the Newark Aquifer system. During critically dry periods the District
may temporarily reduce groundwater levels slightly below sea-level {no lower than -5 feet mean sea-
level), in the Newark Aquifer in the Forebay area. Groundwater modeling analysis has indicated thal
temporarily drawing the aquifer down in this inland area can provide additional supply in critically dry
years without impacting the integrity of the Basin.

Groundwater Facilities

ACWD's groundwater management activities include groundwater recharge as well as production. As
shown on Figure 4-1, ACWD groundwater facilities include production wellfields and groundwater
recharge facilities. Currently, 16 wells are available for production in the Forebay area. Eight of the wells
are located in the Peralta-Tyson Wellfield in the AHF sub-hasin. The remaining eight wells are located in
the Mowry Wellfield in the BHF sub-basin.

The Niles Cone Groundwater Basin is recharged through {1) deep percolation of rainfall and applied
waler, and (2) percolation of water in Alameda Creek received at ACWD's groundwater recharge facilities.
Most of the water for this artificial recharge program is from Alameda Creek Watershed runoff and the
remainder is imported supplies releasad to tributaries of Alameda Creek. Water percolates into the
groundwater basin through the stream channel bed and through the District's off-stream recharge ponds.
The District utilizes inflatable rubber dams in the channel to divert water from the creek into the ponds.
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As described helow, ACWD's Aquifer Reclamation Program, which is designed to remove and conlrol the
movement of intruded saline water, has been in operation since 1874. The program facilities consist of
nine wells. These wells also provide the source water for the Newark Desalination Facility. This facility
removes salls and other impurities from the brackish groundwaler and provides the treated water as a
source for the Districl's distribution system.

Aquifer Reclamation

High volume pumping in the 1920's through the early 1960's without adequate recharge for replenishment
of the basin led to lower water levels in the Newark Aquifer and salt water intrusion. The District,
concerned with this sall waler intrusion, began importing water from the SWP to artificially recharge the
groundwater basin. The District's aggressive artificial recharge program and its use of imported waler in
lieu of groundwaler have causad water levels to stowly rise above sea-level. Thus, further seawaler
intrusion has been prevented and saline water In the Newark Aquifer is now flushed towards San
Francisco Bay. However, because the Centerville-Fremont and Deep Aquifers are not in direct hydraulic
connection with San Francisco Bay, saline waler in those deep aquifers cannot be easily fiushed back by
simply raising groundwater levels. Consequently, thare are trapped pockets of saline water in these
deeper aquifers.

In 1974, the District initiated its Aquifer Reclamation Program (ARP) to reslore water quality in the
groundwater basin by removing the saline water trapped in the aquifer system. Nine wells are utilized for
reclamation pumping: three in the Newark Aquifer, five in the Centerville-Fremont Aguifer, and one in the
Deep Aquifer. This brackish groundwaler is the source water for ACWD's Newark Desalination Facitity,
with any excess pumped brackish groundwater discharged to San Francisco Bay through flood control
channels. The quality of groundwater in the basin is improved as recharge water replaces the pumped
brackish groundwaler. ARP pumping also prevents the plume of brackish water in the Centerville-
Fremont and Deep Aquifers from further migrating toward ACWD's Mowry Welifield.

Groundwater Elevations

ACWD actively manages the Niles Cone Groundwater Basin Lo prevent groundwater overdraft conditions
thal could lead to fulure seawaler intrusion and groundwater overdrafl. In order to monitor the
groundwater basin conditions, since 1961 ACWD has conducted the Spring/Fall Groundwater Monitoring
Program to visit wells, obtain water level measurements and collect waler samples. The data collected is
summarized in an annual groundwater monitoring report prepared by ACWD,

The groundwater elevalions throughout the basin fluctuate seasonaily due to seasonal changes in
groundwater pumping and recharge. in general, the groundwaler elevations are the highest in the late
winter and early spring {in response lo high recharge and lower groundwaler pumping) and are the lowest
in the fafl months (in response to peak groundwater pumping during the warmer summer and fail months}.

-However, throughout.the year groundwater. elevations_in.the. Newark Aquifer.are maintained_above sea- ...

level with a positive groundwater gradient from the inland area (al the recharge ponds) towards San
Francisco Bay. The groundwaler elevations in the Centerville/Fremom and Deep Aquifers are generally
lower than that of the Newark Aquifer. thereby allowing percolation from the Newark Aquifer o these
desper aquifers. Because ACWD operates the groundwater basin in a balanced “put and take” mode,
groundwater elevations over the past thirty years have remained fairly consistent {within a iypical
operating range), and there have been no long-term trends that suggest the basin is In overdraft
condition.
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4.2 GROUNDWATER MANAGEMENT AND PROTECTION POLICY

In 1989 ACWD adopled a Groundwater Management Policy to protect and manage the Niles Cone
Groundwater Basin. This Groundwaler Managemen!t Policy was last updated in 2001, and effectively
serves as ACWD's groundwater management plan for the Niles Cone Groundwater Basin. This
Groundwater Management Policy is based on the statutory authority granted to ACWD under the County
Water District Law {(commencing with Section 30000 of the Water Code); the Replenishment Assessment
Act of the Alameda County Water District (Chapter 1942 of the Statutes of 1961, as amended in 1970 and
1873), which grants additional powers to ACWD to prevent poilution, contamination, or diminution in
quality of the groundwater supply; local well ordinances (Fremant No. 950, as amended; Newark No. 136;
and Union City No. 108-73); agreemenits with other agencies; and local hazardous materials ordinances.

A copy of ACWD's Groundwater Management Policy is provided in Appendix A.
Groundwater Management Policy Statement

ACWD's groundwater management policy statement is as follows:

“If is the policy of the Alameda Caunty Water District lo efficiently protect and manage the Niles Cone Groundwaler
Basin lo ensure a reliable supply of high qualily waler thal salisfies present and future municipal, induslrial,
recrealional, and agricuilural water needs in the ACWD service area. ACWD will develop and implement appropriale
programs within the ACWD service area to prolect and manage the groundwater basin as a long-term source of
waler supply for ACWD. ACWD will also actively protect the groundwaler basin from aclivities outside the ACWD
service area that may negatively impact the water qualily and/or water supply of the basin.

This Palicy is intended to serve as a guide lo ACWD management in the conlinued development and implementation
of programs lo manage and protect ACWD waler resources and as a nonltechnical document to explain ACWD
groundwaler programs lo members of the public. This Policy is nol inlended to create legal rights in any person or
organizalion, or to imposs legal obligations on ACWD. It may be amended or repealed by the Board of Directors at
any time.”

Policy Ohjectives

The purpose of the Groundwater Management Polley is to protect and improve ACWD's groundwaler
resources for the benefit of both ACWD’s customers and private well owners by taking actions designed
to meet the following objeclives:

* Increase groundwater replenishment capability.
« Increase the usable storage capacity of the groundwater basin.
= Operate the basin o provide:
- A reliable water supply to meet baseload and peak distribution system demands,

- An emergency source of supply, and
- Reserve storage to augmeni dry year supplies.

* Protect groundwater quality from degradation from any and all sources including: saline water
intrusion, wastewater discharges, recycled water use. urban and agricultural runoff, or chemical
contamination.

* Improve groundwater quality by:

- Removing salts and other contaminants from affected areas of the basin, and
- Improving the water quality of source water used for groundwater recharge.
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4.3 GROUNDWATER MANAGEMENT PROGRAMS

The following eight major groundwater management programs have been developed and implemented by
ACWD lo achieve ACWD’s Groundwater Management Policy objectives:

+ Water Supply Management

* Groundwater Replenishment

» Watershed Protection and Monitoring
+ Basin Monitoring

» Wellhead Protection Program

s Aguifer Reclamation Program

» Groundwater Protection Program

» Well Ordinance Administration

A brief summary of each of these programs Is provided in Table 4-1. A detailed description of each
program is included in the Groundwater Management Policy which is altached in Appendix A.

4.4 GROUNDWATER RECHARGE AND PRODUCTION

The primary components of the groundwaler budget for the Niles Cone Groundwater Basin are: {1)
pumping; (2} recharge; and (3) saline groundwater outflows. Groundwater pumping includes pumping at
ACWD's Peralta-Tyson and Mowry Wellfields), private (non-District) pumping; and pumping from the
District's Aquifer Reclamation Program {ARP) wells. Groundwater recharge occurs primarily through
percolation at ACWD's recharge facilities and natural percolation of rainfall and applied water. Saline
groundwaler oulflows represent the groundwater outflows from the Newark Aquifer to San Francisco. As
is typical in coastal groundwaler basins, groundwaler outflows are required to prevent seawater intrusion
from accurring.

As required by the District's Replenishment Assessment Act, the District melers all active wells in the
District, and prepares an annual Groundwater Survey Report which summarizes the total well production,
eslimated recharge, and changes in groundwater storage. A summary of groundwater pumping, recharge
and change in storage is provided in Table 4-2. As indicated in the table, annual groundwater supply
from ACWD’s production wells has ranged from 17,800 AF/¥r lo 20,800 AF/Yr over the past eight years.
Over the same period aquifer reclamation pumping has ranged from 4,300 to 11,100 AF/Yr and private
groundwater pumping has ranged from 3,100 to 5,000 AF/Yr. Annual groundwater recharge has ranged
from 34,000 AF to 52,500 AF/Yr.

Future Use of Groundwater

As described In ACWD's Integrated Resources Planning Study, ACWD will continue to rely on the Niles
Cone Groundwater Basin as a source of supply for the service area. ACWD's plans are to_conlinue 1o
manage the groundwaler basin in a balanced “"put and take” mode whereby groundwater pumping and
saline outflows are balanced with groundwater recharge. Year to year variations in recharge, pumping
and saline outflows will occur due to variations in local hydrologic condition and other factors, Therefore,
in some years recharge may exceed the sum of pumping and saline outflows resuiting in a temporary
imbatance. Similarly, in some years pumping and saline cutflows may exceed groundwater recharge, also
resulling in a temporary imbalance. However, over the long-term, the operation of the basin will be
balanced to ensure that the basin is prolected from seawater intrusion and thal reclamation of the basin
from previous seawater intrusion conlinues, It is anticipated that ACWD's fulure groundwater pumping will
continue to oceur at the Mowry Wellfield, Peralta-Tyson Wellfield, and the Aquifer Rectamation Program
wells. ACWEY's projected future use of groundwater under normal and dry year conditions is summarized
in Chapter 8 - Waler Supply Strategy.




Table 4-1

Summary of ACWD Groundwater Management Programs

Groundwater Program

Description

Water Supply Management

Planning, managing, and optimizing ACWD's sources of supply: watershed
runoff, SWF water for recharge, SWP water for treatment, SFPUC waler for
blending, and water banking,

Groundwater Replenishment

Operation of ACWD groundwaler recharge facilities o optimize 1) capture of
local runoff, 2) replacement of water extracted from production and ARP
wells, and 3} maintanance of groundwaler levels to prevent salt water
intrusion.

Watershed Protection and
Monitoring

Assisling in the proteciion and monitoring of the walershed 1o optimize the
qualily of runoff water available for ACWD water supply.

: Basin Monitoring

Sampling and measuring wells to assess and evaluate 1) groundwater
quality, 2) water pressures within the basin, and 3) lhe direction of
groundwater flow.

! Wellhead Protection Program

Identify sensilive recharge and groundwaler areas, maintain an invenlory of
potential threats within these areas, assess the vulnerabilily of source water,
and develop management strategies to minimize the polential for
graundwater guality impacts.

Aquifer Reclamation Program

Pump brackish water from degraded aquifers In order to 1) increase useable
basin storage, 2) improve overall water quality, 3) prevent movement of
brackish water toward ACWD production wells, and 4) provide (future) supply
augmentation through trealment to poiable water standards.

! Groundwater Protection Program

Well Ordinance Administration

Maintain an active role in 1) assisting with the identification of potential
groundwater contamination, 2) implementing monitering systems at
hazardous materiats storage siles, and 3} providing lechnical oversighl for

_ | investigations and cleanups at hazardous materlals spill sites.

As enforcing agency for municipal ardinances governing construction, repair,
or destruction of wells, ACWD provides inspeclion services, collects fegs, and
performs fisld searches for abandoned wells which could act as a conduit for
contamination of groundwaler,




Table 4-2
Groundwater Budget for the Niles Cone Groundwater Basin (AF/Yr)
(source: ACWD Annual Groundwaier Survey Reports)

Gieantived ey Hurdgat #mn

Fiscal Year

!

FHE97 rH9T/98 | 199899 1995/00 0000F 09102 0003 200304
Total Kt Recharger 34,500 52,500 38,300 34,000 35,200 35,200 36,900 35,900
[}
Pumping
Production Wells 19,300 17,800 19,000 20,200 20,800 18,200 20,900 20,100
ARP Wells 7,800 3,800 10,600 6,300 4,300 7.400 7,700 11,100
Other Pumping®® 6,700 1,000 0 0 0 0 0 0
Privale (non-ACWD) Wells 5,000 3,800 3,200 3,100 3,800 3.100 3,400 3,600
Totat Pumping 38,800 26,500 32,800 29,600 28,900 28,700 32,000 34,800
Saline Grouindwater Outhons 2,300 3,900 6,100 7.400 6,600 6,300 5,800 7,200
Charyga in Stairgn -6,600 22,100 -600 -3,000 -300 200 -500 -6,100

Nales:

(1} Total Net Recharge is calculaled as recharge from deep percolalion of rainfall and applied water plus recharge at ACWD's
groundwater percolalion faciliies less the sum of evaporation losses and “Other Ouiflows" {as described in ACWD's annual

Groundwaler Survey Reports).

{2) Other Pumping represents Quarry Pits dewalering !hal lock place as part of the recharge ponds' rehabilitation project from 1998-

1998,
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groundwaler basin).

CHAPTER §
DESALINATION

This chapter describes local opportunities for desalination, including ACWD's Newark Desalination
Facility and the District's plans for expanding capacily to augment this source of waler supply.

5.1 DESALINATION FACHATY PLANNING AND BACKGROUND

As part of lhe development of the District's 1995 Integrated Resources Plan, the District evaluated an
extensive list of potential water supply alternatives. This included supply-side altematives {i.e.
supplemental sources, facilities, and operational modifications) and demand-side (i.e. conservation)
allernatives. ACWD's goal was to end up with a manageable number of the most effective resource
options. Included within the potential supply-side alternatives was brackish groundwater desalination and
seawater desalination. However, because of the high costs of seawaler desalination and potential issues
with concenlrate disposal, the seawater desalination allernalive was eliminated from furher consideration
during the screening process of the IRP alternatives.

After careful consideration, ACWD adopted an IRP strategy iha! consisls of & mix of conservation,
operational alternatives, new supplies and facilities, This included implementation of a Phase 1 {5 mgd)
and Phase 2 {increase to 10 mgd) brackish groundwater desalination facility.

5.2 CURRENT DESALINATION CAPACITY AND USE

On September 19, 2003, the Alameda County Waler
District dedicated the first brackish water desalination
facility in norlhern California {Figure 5-1). The Newark
Desalination Facility (Desal Facility) produces potable
water by removing salls and other minerals from
brackish groundwater. The Newark Desalination Facility
has an existing capacity of 5 mgd, and provides up to
10% of the District's water suppty.

The source ol water for the Newark Desalination Facility
is from portions of the Niles Cone Groundwater Basin
thal contain brackish groundwater due to previous years
of seawater intrusion (see Figure 5-2), The District
operates a series of wells thal remove brackish water
{approximate TDS range of 1,100 to 2,400 mg/l from the

~ This program, called the Aquifer Reclamation Program (ARP), was developed to stop the spread of

saltwater already in the groundwalter basin and to reclain the aquifers of the basin for future potable use.
Brackish waler from some of these wells is treated at the Newark Desalination Facility rather than being
allowed to flow back into San Francisco Bay The Newark Desalination Facility utilizes reverse osmosis to
convert brackish waler lo polable water.

The soft waler produced by the Desalination Facility is blended with 1he harder grounciwaler lo maintain 2
more uniform waler hardness throughout the year. So In addition to being a relalively new local source of
waler, the Desalination Facility improves both the quality and reliability of the ACWD water supply.
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Figure 5-1
Newark Desalination Facility and Asscciated Facilities
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Reclamallon
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Figure 5-2
Newark Desalination Facility and Aquifer Reclamation Program Schematic
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The Newark Desalination Facility provides the following water supply and water qualily benefits:

« Improved dry year water supply reliability: The District's IRP identified potential dry year water
supply shortages of up to 53% (37,400 AF) in 2030 without further action. To improve dry year supply
reliability, the District-adopted water managernent strategy includes conservation, reclamation, off-site
groundwater banking and desalination. The desalination facility improves ACWD's dry year supply
reliability by providing a new source of potable supply for the service area.

« Improved water system reliability and security: The Newark Desalinalion Facility improves lhe
overall reliability and security of the District's supplies by providing a source of supply west of the
Hayward Fault and Calaveras Fault. ACWD’s imported water supplies are conveyed via aqueducts
{South Bay Aqueduci and Hetch-Hetchy Aqueduct) that are susceptible to failure due to earthquakes
along these faults. The Newark Desalination Facility provides ACWD with increased local production
capacily, which is key for the District in the event of temporary loss of imported water supplies or
production facilities east of the Hayward Fault due to a seismic event,

» Increased water production capacity: In addition to the District's dry vear reliability needs, the
District's IRP also identified the need for additional water production capacity to meet peak summer
demands. Although water conservation (targeting outdoor use) and recycled water programs
identified in the IRP will help to reduce some of the additional peak demands, additional production
capacity in the service area is also needed. The Newark Desalination Facility heips meet the existing
and future peak summer demands by providing additional production capacity.

» Improved water quality: Because the District's existing potable groundwater supplies are relatively
high in hardness, the District blends these groundwalter supplies with San Francisco Regional Water
System supplies {o reduce the overall hardness and improve water quality. Implementation of the
desalination fagility has allowed the District to further improve water quality for its customers and to
provide a supply that meels the District-adopted hardness goals.

s+ Reduced future rellance on imported supplies: The Newark Desalination Facility allows ACWD to
reclaim local, brackish groundwater for potable use, reducing the District's need for additional reliance
on imported water supplies from the Delta to meet increasing demands in the service area.

s Groundwater basin protection and reclamation: The source of the brackish groundwater comes
from ACWD's Agquifer Reclamation Program (ARP) in the focal Niles Cone Groundwater Basin. The
ARP program is an on-going program in which ACWD has been reclaiming to freshwater conditions
the portions of the local groundwater basin that have previously been impacted by seawater intrusion
from 8an Francisco Bay. Historically, ACWD has pumped the brackish groundwater out of the basin
and disposed of it back to San Francisco Bay. However, the desalination facility now treats this
brackish water and allows it lo be used as a potable supply.

53 PLANNED INCREASED CAPACITY AND USE

ACWD's current plans are to expand the capacity of the desalination facility from 5 mgd to 10 mgd. The
expansion is planned to be completed by 2009. This Phase 2 Desalination Project will utilize the most
advanced reverse osmosis technology currently available to treat brackish groundwater. Given the high
quality of the treated water, the expanded Desal Project treated water will be blended with harder
groundwater to improve the overall quality of the water delivered to customers and fo the extent possible,
extend the local supplies.
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CHAPTER 6
WATER RECYCLING

This chapter describes lhe Union Sanitary District’s wastewater system (which serves the ACWD's
service area), and the opportunilies for the use of recycled water in the ACWD service area.

61 AGENCY COURDINATION

As described below, Union Sanitary District (USD) provides waslewater transport, treatment and effluent
disposal for the Cities of Fremont, Newark and Union City (encompassing the ACWD service area).
ACWD has coordinated with USD in the development of a recycled water master plan {1993) which
served as the basis for ACWD's recommended recycled water use plans, as outlined in the District's
Iniegrated Resources Plan. Since 1993, ACWD and USD have joinlly updated the master plan, most
recently in 2003 with a feasibility study of a satellite recycled water treatment facility in southern Fremont.

6.2 WASTEWATER SYSTEM DESCRIPFTION

The following provides a description of USD's facilities and operations, as previously summarized in
USD's District-Wide Master Plan.

Wastewater Transport

Waslewater generated within the USD service area is collected and conveyed by gravily sewers lo three
major pump stations. The Irvington Pump Station serves the southern portion of the service area, the
Newark Pump Station serves the central portion and the Alvarado Pump Station serves the northern
portion. Waslewater collected in the southern and central areas is transported to the Alvarado
Wastewater Treatment Plant (Alvarado WWTP) in Union Cily via dual 33-inch and 39-inch force mains.
The northern drainage area wastewater is pumped directly to the WWTP headworks from the Alvarado
Pump Station.

Wastewater Treatment

The Alvarado WWTP uses activated sludge as the biological liquid treatment process to meei the
Nationat Pollutant Discharge Elimination System (NPDES) permit requirements for secondary treaiment.
Additional treatment processes include primary and secondary clarification, and chlorination. The
capacity of the WWTP is 33 mgd.

Solids handling ai the WWTP includes: sludge thickening, digestion and dewatering. Sludge thickening is
accomplished by gravity thickeners that are equipped with odor scrubbers, After thickening, the sludge is
stabilized by anaerobic digestion and dewatered lo about 20 percent solids using belt filter presses.
Dewalered sludge is then transported by truck to approved agricultural fields in Sacramento County, (also
Solano and Alameda Counties) where biosalids are surface applied and incorporated into the soil.

Effluent Disposatl

All wastewaler generated within the USD service area, including peak wet weather flows, receives full
secondary lreatment and is discharged to the East Bay Dischargers Authority's (EBDA) systemn for
disposal in San Francisco Bay. Currently, there are no wet weather bypasses or overflows from the
District's facilities. The EBDA system conveys treated effluent for discharge to the Bay from several tocal
agencies. The facilities consist of approximately 58,000 feet of pipsline ranging in diameter from 60
inches, where USD discharges into the system, to 96 inches at Lhe outfall. USD's contractual discharge
capacity is about 43 mgd.
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A portion of the USD's effluent is diverted from the EBDA pipsline to supply fresh water to the Hayward
Marsh, a constructed wetland located just north of the San Mateo Bridgse. In 1991, USD assumed
responsibility for the Hayward Marsh Project. Located just norlh of the San Mateo Bridge, the marsh
consists of 145 acres of fresh and brackish wetland, with wide-ranging environmental benefits, Before the
marsh was restored from abandoned salt ponds, there was no wildlife habitat at the site. Now the marsh
is a popular stop for migratory waterfowl and includes a preserve for the endangered Saft Marsh Harvest
Mouse. High qualily treated effluent supplied by USD is the fresh water source for this marsh ecosystem.

Existing and Projected Dry Weather Flows

The current average dry weather flows treated at the Alvarado WWTP is approximately 29 mgd. As part
of its 1993 District-Wide Master Plan, USD developed dry weather flow projections of 31.8 mgd, 33.1mgd,
34.3 mgd and 35.6 mgd for the years 2010, 2015, 2020 and 2025, respeclively. Thess dry weather flow
projections were based on a review of existing and planned growth in the service area {based on the
cities' General Plans) and were used for the sizing and phasing of future planned wastewater conveyance
and treatment facilities.

6.3 CURRENT USES OF RECYCLED WATER

As described above, as part of USD's effluent disposal program, a portion of USD's effluent is provided to
the Hayward Marsh Project {located within the ACWD service area) as a fresh water source for the marsh
ecosystem. Approximately 3.5 mgd {(approximately 3,900 AF/Yr) of high quality, treated effluent are
provided to the marsh annually from USD's Alvarado WWTP. However, currently there are no uses of
recycled water in the ACWD service area that are off-setling potable water demands. ACWD's waler
supply strategy, documented in the District's 2001-2005 Urban Water Management Plan and Integrated
Resources Plan (IRP), includes plans for a recycled water project in the service area by the year 2020. As
described in the IRP, a brackish groundwater desalination facility was implemented prior to a recycled
water project because the desalination project was determined to be more cost-effective while also
providing a high-quality potable source of supply (as opposed to a non-potable recycled water supply).

6.4 FUTURE RECYCLED WATER OPPORTUNITIES

The use of recycled water to offset the distribution system demand is included as part of ACWD's long-
term water supply strategy in the District's Integrated Resources Plan. Recycled water in the service area
is planned solely for non-potable use, primarily for landscape irrigation and industrial use. The District is
not considering the use of recycled water as a potable water supply. ACWD's IRP strategy includes a
phased approach to developing a recycled water supply with the first phase providing up to 1,600 AF/Yr
by the year 2020. A potential second phase providing up to an additional 1,000 AF/Yr is also considered
in the District's IRP (see Chapter 8 for ACWD's planned use of recycled water in 5-year increments),

ACWD- and USB--have- evaluated several oppoerlunities-for reeycled-water use as a non-potable water
supply in the service area. Potential sources of recycled water include treated wastewater from either the
USD Alvarade Wastewater Treatment Plant or from a satellite treatment facility located in the southern
service area. Each of these cpportunitias is described in greater detail below.

Recycled Water Treatment at USD’s Alavarado Waste Water Treatment Plant

In 1993 ACWD and USD completed a Nonpotable Recycled Water Master Plan (1993 Master Plan} for
the development of a recycled water program within the ACWD/USD service area. The 1993 Master Plan
identified a total non-potable recycled water demand (primarily for landscape irrigation purposes) of
approximately 4,000 AF/Yr, The recycled water source would be from a new tertiary treatment facility at
USD’s existing Alvarado WWTP in Union City. The 1993 Master Plan recommended a three phase
implementation plan which allows for the most cost-effective users (i.e. those in the northern service and

6-2

sy

T

[ N—
e v



central service areas, known as the Phase 1 and Phase 2 sarvice areas, respectively) to be connected to
the system first,

Since 1993, a number of changes have occurred which prompted a Recycled Water Master Plan Updale
in 1999, including potential new demands and new regulatory requirements. The 1999 Masler Plan
Update identified potential demands in the Phase 1 and 2 service areas of 2.4 mgd or approximately
2,700 AF/Yr. Because of the large landscape irrigation companent, the demand peaks during the
summer irrigation season and is minimal during the winter. The maximum day demand during the
summer is projected to be 6.8 mgd compared to a typical winter demand of about 0.3 mgd.

The recycled waler would originate at the Alvarado WWTP, located at the north end of the service area
(Figure 8-1). For a system such as that proposed for ACWD and USD, lhe recycled walter must be
suitable for application on unrestricted use sites such as schoolyards, parks, playgrounds and food crops.
This requires a high level of treatment that Title 22 designates as "disinfected terliary recycled waler.”
Following secondary trealment of the waslewaler, this treatment level- requires chemical addition,
flocculationfcoagulation, filtration and disinfection.

_ Figure 6-1
1993 & 1999 Recycled Water Master Plan - Proposed Recycled Water Facilities
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Recycled Water Treatment at a Satellite Treatment Facility

As an alternalive to conslructing a recycled water treatment facility at the Alvarade WWTP, in 2003
ACWD and USD completed an evaluation of the feasibility of construcling a satellite recycled water
treatment facility in southern Fremont at USD's Irvington Pump Station (Figure 6-2). This satellite facility
would benefit ACWD by providing a recycled water source for customers in southern and central Fremont,
and would benefit USD by providing advanced treatment for a potential new wet-season outfall, thereby
addressing some of the wet-weather disposal issues facing USD. This feasibility study identified a
potential fulure recycled water demand of approximately 1,600 AF/Yr in ACWD's southern service area.
However, much of this projected demand is for two planned golf courses, which have not yel been
conslructed. Therefore, prior to moving forward with this project, primary customers' {i.e. golf courses)
demands must be in place.

Figure 6-2
2003 Recvcied Water Satellite Treatment Feasibility Study - Pronosed Recvcled Water Facilities
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6.5 OPTIMIZATION OF RECYCLED WATER SUIPPLIES

As described above, ACWD has plans lo develop a recyclad waler project with USD lo provide up lo
1,600 AFfYr of recycled waler supply by the year 2020. Because the planned implementation of a
recycled water project in the ACWD service area is still at least ten years away, ACWD has nol developed
a detailed recycled water optimization ptan. Future updates to this Urban Water Management Plan will
include the documentation of an oplimization plan as the recycled water project planning continues.
However, potenlial actions that may be taken by ACWD and USD to encourage cuslomers to accept the
use of recycled water include the following:



+ Financial [ncentives; This would pravide an incentive by offering customers a lower rate for
recycled water than for polable supplies from the distribution system. Other financial incentives
may include reduced connection charges and service charges.

» Guarantee of Firm Supply: This would provide an incentive for recycled water use by
guaranteeing that lhe recycled water supplies would not be subject to voluntary or mandatory
cutbacks during droughis and/or waler supply shortages.

+ Reqguirements for New Developments: As a condition for ACWD service, the District may require
that developers install separate distribution systems for the use of recycled water for landscape

irrigation purposes. Requirements may also be put in place for these new developments to accept
the recycled waler for landscape irrigation in-lieu of polable water.

The actions described above have not been formally adopted by ACWD or USD but represent potential
actions that may be taken in the future as recycled water becomes avalilable. In addition, projections of
the quantilies of recycled water that may be utilized as a result of these potential actions have not vet
been developed. As with the recycled water optimization plan discussed above, these projections will be
devefoped as recycled water planning in the service area progresses and will be included in future
updates to this Urban Water Management Plan. However, based on discussion with many of the
potential recycled water customers, including city parks, schools, planned golf courses and industrial
parks, there is a high degree of acceptance for the use of recycled water in the service area, and no
significant obstacles to the full utilization of the planned recycled water quantities is anticipated.
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CHAPTER 7
DEMAND MANAGEMENT

Demand management is an inlegral part of ACWD's long lerm water management siralegy. As part of
ACWD's IRP process, potential demand managemnent programs were evaluated at the same level of detall as
other supply-side options. In some instances, it may be more cost-effective to implement demand
management programs than it would be to secure additional supplies and productionftrealment facilities to
meet existing and growing demands. A discussion of the District's water supply strategy and how demand
management plays a key role in this strategy is provided in Chapter 8.

in addition to implementing demand management measures as part of its IRP program, ACWD is a signatory
to the Memorandum of Understanding (MOU) on Urban Waler Conservation, and as such, is committed to
implementing those water conservation Best Management Practices (BMPs) which are cost effective for the
District. As a signatory to the MOU, ACWD is alsc committed to providing bi-annual reports to the California
Urban Water Conservation Council {CUWCC) on the status of the District’s BMP implementation. A copy of
the mos! recent report (submitted to the CUWCC in December 2004) covering FY02/03 - FY(03/04 is presented
in Appendix B,

The following is a summary of ACWD's demand managemenit strategy developed as part of the District's IRP
process, followed by a summary of the implementation status of the District's demand managemeant program.

7.1 ACWD DEMANID MANAGEMENT STRATEGY

As is the case with supply-side options, a systemalic approach was applied to develop the conservation
options as part of the District's IRP process. The conservation analysis included the following sleps:

= Disaggregate demand data to determine water-use patierns in the District;

« Carefully screen conservalion measures lo determine the ones thal are appropriate for use in the
District;

o Target specific water uses with cost effective conservation measures;
¢ Design appropriate delivery mechanisms, including incenlives and markeling approaches;

+ Characterize the programs, Including participation levels, program costs, water savings, revenue
impacts, demand hardening impacts (a term used to describe the diminished ability or willingness of
customers to reduce demand during a supply shortage), and staffing requirements; and

o Package conservalion programs into logical groups for integration with supply options.

The IRP recommended a water conservation program that focuses on reducing seasonal (ouldoor) demands
(thereby reducing the need for additional production and storage facilities lo meet peak summer demands)
while still addressing indoor water demands. Specific conservation programs included under the
recommended conservation program include: residential audits, conservation kit dislribution,
businessfindustrial audits and incentives, water efficiertcy workshops, and large landscape audits and
incentives.



T.2 IMPLEMENTATION STATUS OF DEMAND MANAGEMENT PROGRAM

Based on IRP recommendations and commitments to implementing BMPs, ACWD has a multi-faceted
demand management program that includes a variety of activities that reach out to residential, business,
industrial and landscape customers. A summary of the BMP requirements, and ACWD's progress in meeting
our commitmenits to the MOU, is also provided in Table 7-1. in general, the District is on track in meeting both
our IRP demand management recommendations and BMP implementation commitments. The following
describes each of ACWD's key waler conservation activities and their implementation status; these programs
are also summarized in Table 7-2.

Residential Conservation Kit Distribution Program

In 1997, the District initiated an aggressive program to
market and distribute free watar conservation kits to its
residential customers in pre-1992 homes (i.e., homes
built prior to the implementation of laws requiring the
use of low flow plumbing fixtures). Free conservation
kits {including high quality low-flow showerheads) were

0 (2) Low Flow Showerfivads
N (2) Favcet deratory

offered through bill inserls and direct mailings. To (1} ‘follet Tank Koy .

date, over 21,400 conservalion kits have been (1} Toilet Water Sarer

provided to SFR customers. The District continues to (8) Leak Betector Tatdetn

offer free kits to customers through our web site and ; Y XN
periodic advertisements in the District’s newsletter, -W Q‘ \# ‘ %

In addition, free waler conserving fixtures have alse been provided to qualifying multi-family complexes that
have participated in the District's survey program. To date, the District has provided over 2,100 showerheads
and over 1,700 faucet aerators to 24 apartment complexes. ACWD has also developed a program to market
and distribute free water conservation kits to townhouse and condominium owners in the Tr-Cities area. Qver
12,700 kits have been distributed through this program.

Residential Surveys

The District initiated a pilot residential survey program in 1995. The purpose of the program is for a trained
water auditor to conduct an onsite review of water use practices and fixtures, check for leaks, and provide
recommendations for improving water efficiency (both indoor and outdoor}, Tadale, the District has conducted
surveys for over 850 single-family residences (SFR) and 49 multi-family (MFR) apartment complexes
(representing over 7,100 apartment units). Free waler conservation kits are also provided on an as-needed
basis. In 1997 the District evalualed the cost-effectiveness of continuing a large-scale SFR survey program.
Based on actual water savings and costs of the program, it was determined to not be cost-effective. However,
the MFR survey program was continued. The District continues to offer MFR surveys lhrough its commercial
survey program {soe below),

Residential Clothes Washer Rebate Program

Since 1997, the District has participated in a rebate program for water and energy efficient clothes washers.
These water conserving washers are estimaled to save aver 5,000 gallons par year, compared with non-
conserving washers. This program is conducted in parinership with ather tocal water agencies. To date,
ACWD has provided over 9,800 rebates to Districl residential customers who purchased new water efficient
washers.




Table 7-1

Summary of District Water Conservation BMP Implementation

Bme

District Progress

1. Residential Water Surveys

Surveys covering mora than 7,900 residential unils completed since 1996
Multi-family program exceeds 10-year BMP largets

Single-family program cost-effectiveness exemption

Meets BMP Requirements

2. Residentiat Plumbing
Retrofit

Dislributed over 21,400 kils 1o residential unils since 1891,
Masts BMP Requirements

3. System Water Audits

Annual syslem audits indicaled unaccounied for fiows al‘ess than 9% {below indusley
average)

Over 100 miles of distribulion system checked lor lgaks annually

Meels BMP Reqiiirements

4. Metering

All accounts are metersd
Meots BMP Requirements

5. Large Lantscaps
Programs

Landscape budget program implemented for dedicated landscape accounls
Landscape survey program for mixed use accaunts meels BMP targets
Partially Meets BMP Requiremenls

6. Washing Machine Rebates

Over 9,800 rebates provided since 1995
Meets BMP Requirements

7. Public Informetion
Programs

Program includes billing newslellers, newspaper ads, postcard reminders, prass releases,
web-site, and parlicipalion at communily evenls.
Meets BMP Reguirements

#i. School Education
Programs

Program inchiges classroom prasentations, free resource material, teacher
trainingiworkshops, grants, and fiekd Yrips.
Meets BIP Requirements

9. Commercial, Industrial,
[nstitutional Programs

Over 300 accounts surveyed since 1998

Commercial ULFT and washing machine rebate programs offered in conjunclion with Union
Sanitary District

Meels BIMP Requirements

10, Wholesale Assistance

Not applicable lo ACWD

11. Conservation Pricing

Currently using uniform raie struciure
Implemented inverted block rate siruclure during drought
Meets BMP Reguiremnenls

12, Conservation
Coordinator

Conservation Conrdinaleyr position is slaffed
Meets BMP Reqirirements

13, Water Waste Prohibltion

Implemented ardinance during drought
Meots BMP Reqidrements

14. Residential ULFT
Replacement

Pragram in place for low-income multi-famiy
Large scele rebate program cost-effeclivenass exerplion
Meets BMP Requirements




Table 7-2
Summary of District Water Conservation Programs

Program Name

Program Description

Conservation Kit

Distribution Pragram

Resideniial Clothes
Washer Program

Provide a rebale to individuals who install a qualifying Energy Star clothes washer in the ACWD service lernlory.

Seasonal Irfigalion
Posteard Program

Posteards are senl on a seasonal basis to SF residents to update them on curent landsaape irngaton
requirements; all SF residents, three times a year sinca 1968

Resideniial Leak
Detection Program
{9

Custamer Service notifies custamers of non-lypical waler usage al their address with suggested remedies for lhe ?
problem. Approxmately 1,200 customers are contacted annyally.

Residential High
Water Use Nalificalion
. Program

Uiilizing GIS, letlers are sent to a residence where water consumplion is signifizantly higher than average
comparsd to others in their area with similar It sizes. Analysis 1s conducted and lellers are mailad out once per
year.

; Bay Friendly Garden
i Tour

AGWD's Broughl Tolerant Garden is & leclure slop an a lour of Bay Area residential Jandscaps gardens that mael .
and excaed Bay-Friendly Gardening standards. During the lour conservalion slaif spends ime discyssing waler
congervalion and ihe use of drought tolgrant plants with visitors. ,

’ Cll Water Use
. Efficiency Survey
Program

£ Conduct on-site visils to service area businesses 1o evaluate water use praclices and fixlures. A writlen repert of
| findings and recommendations is senl oul to lhe cuslomer aflet lhe site visil,

Commercial ULFT

Conduct outreach to Gl and low-income MF markels to accelerate the rale of laiet replacemant. Currently a

Rebate Program $150 rebate is being offerad in parnership with USD.
Commercial Clothes | A statewide program providing tiered rebates for qualifying commercial clothes washing machines of up lo $450,
Washer Rebate Current lunding includes matching funds from USD and a grant from the California PUC, Over 160 rebates have
' Program been approved since pregram inceplion,
: 2?2?16;112;1?: A partnership program for conducting Gl surveys that qualify Alameda Counly businesses as ‘green’ or
! Program anvironmenlally frigndly. ACWD uses lhese survey opportunilies lo conduct more comprehensive GIt sUVeys.

Spray and Rinse Valve
Installation Progra

A stalewide grant program that partners waler agencies will their energy providers to install waler and anergy
efficient spray valve nozzles in service area restaurants al no cost to ihe restawrant, The program is co-funded by
Ihe California PUC and local waler agencies. To dale aver 440 nozzles have been installed 2t restauranis
throughoul ACWD's service area.

Alameda County Slop
Wasle Pragram

* Anin-kind parinership belween lhe Bay Area utilites, government agencies and non-profil organizations lo

promole resource conservalion. Sponsored by the Alameda Gounly Wasle Management Autharily
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Table 7-2 {(continued})
Summary of District Water Conservation Programs

A large landscape survey and water budget program offered to Cif and MF customers with dedicated landscape

Dedicated Landscape | accaunts. Through a site survey or GIS analysis turf and non-turf areas are measured to estabiish an irrigation
Partnership (DLP) budget based on square feotage and climate conditions. Watar use reports are issued to customer and their
tandscape comtractor three fimes a year.
Irrigation audils are provided as a componant of the DLP. DLP participants thal are over-budget are provided
Iigalion System Audits | with an irigation system walk-through lo determine the efficiency of Ihe system. Recommendalions to improve

system efficiency and a suggesled irdgation schedule are provided to the customer at the end of the audit,

Conservation Business
of the Year Recognilion
Program

Those DLP Participants that remain within thelr water budget for the previous year are recognized. Participants
and their landscape contraclors receive an award cerdificate and their business name and landscape contracter
are placed on a kist and published in Argus one Sunday in May during Water Awareness Menlh.

Weather-based Imigation
Controller Grant

Avenues for Public
Qutreach

Installation of weather-hased irrgalion controllers at pre-setected large landscape sites within the service area.

ACWD website, Aqueduct newsletter, newspaper advertisements, public appearances, brachures, ste.

School Education

Program to work with chitdren in the service area to betier equip them for undarstanding and practicing water
conservation lechniques. ACWD's classroom programs reach over 7,000 sludenls annually, and the ACWD

Programs sponsored assembly prograim reaches approximately 18,000 studenls annually.
%gi:)xarl;imhﬁ e?ir:: Addressing customer queslions aboul water conservation whether in persen, via phone or email. Mailing print
Distribution materials to assist customers in achieving conservalion goals.

Leak Detection and

ACWD's on-going program for evaluating the distiibulion system for leaks and implemeniation of necessary

Repalr repairs lo the system. ACWD surveys approx. 165 miles of pipaline each year (five year cycle).
Metering All ACWD accounts are metered to account for actual water usage by customers,
Biliing Each of ACWD's accounts is &illed 1o the customer based an amount of water used.

[

o
[ .



Residential Seasonal Irrigation Reminders

Residential landscape irrigation represents one of the
single largest uses of water in the District’s service area,
and also provides an opportunity for one of the largest
sources of water savings through improved efficiency. In
1988, the District implemented a prograrn to provide
residential customers with landscape irrigation
guidelines. As part of this program, the District provides
seasonal notices through postcards andfor our web site
for adjusting irrigation rates depending on the season.
These seasonal nolices have heen sent to all single-
family customers in the fall {lo indicate that walering
times can be reduced in half from summer schedules), in
the winter {to indicate that sprinkler systems can be
turned off) and in the spring (to provide efficient watering

tips).

Single Family High Water Use Notification

Utiizing (IS data linked with our
customer service database, customer
waler use is compared lo similar
households’ water use (based on parcel
size and location). Those customers in
the top 0.5 % for water consumption are
sent high water use alert letters, A list of
possible reasons for their much higher
than average water use are suggested,
along with conservation tips, and they
are encouraged to call to discuss their
waler use practices with a conservation
staff member. On-sile surveys ars also
offered to customers through this
program. The program has been run
three  times since early 2004,
Cansumption is monitored annually to
confirm program effectiveness.

tderied plata showing water wse at single family homes, in galions per day)

Residentlal Ulra Low Flow Tollet Replacement

The District has completed a comprehensive evaluation of a large scale residential ultra low flow toilet (ULFT)
rebale program. This analysis indicated that such a program would not be cost-effective for the Dislrict
because 1)legislation enacted in 1992 requires that all new toilets sold in the State be ULFTs {therefore, older
toilels are "naturally” replaced with ULFTs even without a rebate program), and 2) the ACWD service area
does nol face the wastewaler disposal restrictions that other areas in the Stale face. As such, ACWOD has
submilted a cost-effectiveness exemption for a large scale ULFT rebate program to the CUWCC. Howaver, as
described below, ACWD does offer rebates for ULFTs lo mul ti-family residential facilities through the Distrigl's
Cll ULFT Rebate Program.
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Residential Leak Detection and Notification Program

Leak detaction is an on-going part of ACWD's bi-monthly
meter reading program. If an abnormally high water
consumption is detected, the meter reader is alerted
{through their handheld devices) to check for a leak — and
an abnormai read is noted on a report. The meter reader
looks at the meter to see if the instruments ars spinning. If
they are, the meter reader will knock on the door to check
and see If anyone is home. If no one answers they assume
there is no one home (and thus no one using water} so
they leave a door hanger that states there might be a leak
and the customer should contact customer service with any
questions. If someone is home they have them turn off ait
water in the house, look at the meler again, and if it is still
moving thay inform the owner in person that they most
likely have a leak.

For billing purposes, the meter reader enters a leak report
code indicating whether or not the abnormal read may be
the result of a leak al that residence. Two weeks later a re-
check is performed. If there is still an indication of a leak, a
leak letter is sent to the customer. Ancther chack is
performed 2 weeles later, followad by a setond lsak letter il
needed.

Residential Landscape Workshops

7-7

ACWUD regularly hosts and co-sponsors
garden tours and workshop series for
service area residents through a
partnership with Alameda County Waste
Management Authorities’ StopWaste
Program and the Bay-Friendly Gardening
Program. ACWD's Drought Tolerant
Garden is a lecture stop on a tour of Bay
Area residential landscape gardens thal
meet and exceed Bay-Friendly Gardening
standards. During the tour, consetvation
staff spends time discussing waler
conservalion and the use of drought
toterant plants with visitors.



Large Landscape Program: Dedicated Landscape Partnership (DLP)

The District has over 1,800 dedicated irrigation
accounts at multi-family, commercial, industrial and
Institutional sites. In order to ensure that these sites
are being irigated efficiently, the District initiated a
survey and water budgel program in 1999. As part of
this program, the District offers all customers with
designated landscape accounts a free survey to
determine the landscaped ares (iurf and non-turf).
Alter the survey is completed, an individual teport
comparing actual water use wilh calculated landscape
waler needs is issued every four months to the
customer and their landscape contractor.

ACWD has also utilized GIS to identify turf
and non-turf areas and to match parcels
to meler numbers to create water budgsts
for customers with dedicated landscape
accounts and for large municipal parks in
the service area. To date, 532 large
landscape sites are participating in the
DLP program {representing over 90% of
the total landscape water consumption),

LG R LI A TR AT L1

ACWD also recognizes those Dedicaled Landscape

it v Partners that remain within their annual water budget
” l"_" through a “Water Conservation Business of the Year”
ST e J: awards program. In 2004, 126 DLP parlicipants
R i qualified to recelve the award. These recipients were
P e ‘ iisled in a Sunday edition of the local newspaper

during May, Water Awareness Month.

Future plans include expanding the DLP program to all large landscape customers and continuing to offer
detailed irrigation audits to over-budge! participants to identlify efficiency issues and lo make ET-based and
site-specific scheduiing recommendalions. ACWD will also be offering financial incentives for the installation of
weather-based irrigation controllers through a DWR funded grant program.
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Commaercial, industrial, and Institutional Surveys

The District's commercial, induslrial and instilutional survey program is {ailored to meet the specific needs of
our customers. The commercial survey program is targeted at hotels, restaurants and other commercial
customers with high indoor use from facilities such as restrooms, laundry, and food preparation/clean up.
Some of the surveys are coordinated through a pannership with the Alameda County Green Business program
and the slaiewide Rinse & Save spray valve replacement program. The induslrial survey program is lailored
lowards industrial customers such as high-tech and other manufacturing facifities that utitize large quantilies of
process water and water for cooling towers. Approximately 300 Cll surveys have been conducted to date.
Some surveys have been conducted by staff while the larger commercial and industrial surveys have been
conducted by consultants. On-site surveys include a comprehensive review of existing waler use, ident/fication
of areas for improvement, and waler use sfficiency recommendations outlined in a report provided to the
cuslomer. These recommendations include an analysis of potential water and cost savings, as well as a
payback analysis. Fres conservalion devices and follow-up assistance are offered to parlicipating Cli
customaers.

Spray Vaive Replacement Program

ACWD participates in this statewide grant program that partners
water agencies and iheir energy providers (i.e. PG&E) o install
waler and energy efficient spray valve nozzles in service area
restaurants. These spray valves are water and energy efficient
and are installed at no cost to the restaurant. The programis co-
funded by the California Public Utilities Commission and local
water agencies. To date over 440 nozzles have been installed at
restaurants throughau! ACWIF s service area.

Commercial Ultra Low Fiow Toilet Rebale Program

tn 2000, ACWD together with Union Sanitary District initiated a pilot program lo provide rebates of up to $150
to commercial and low-income homes for the reptacement of non-conserving toilets with water conserving
ULFTs. The purpose of this program is to target District customers that have the highest potential water
savings when older, non-conserving toilets are replaced with ULFTs, Analysis by the CUWCC and others has
indicated that commercial customers such as restaurants and gas stations, as well as multi-family residentiai
unils have the highest polential waler savings. To date over 360 non-conserving loitels have been replaced
with ULFTs within the ACWD service area. The program is marketed through the Cil survey program.

Commercial Clothes Washer Rebate Program

ACWD pariicipales in a statewide program which
provides tierad rebates for qualifying commercial
clothes washing machines of up 1o $450.
Current funding includes malching funds from
Unicn Sanitary District and a grant from the
California Public Utilities Commission. Over 160 R
rebates have been approved since the program i
inception. Participants  have included S
laundromals and apartment complexes with on-

site laundry facilities.
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School Education Program

ACWD's school education program was established prior to 1991. The school education program includes the
following:

Classroem Instructian: ACWD provides trained statf 1o conduct water supply and conservation
programs al public and private schools in ACWD's service area. Programs are available for
kindergarten through 12" grade and are aligned with California education content standards. They
are taughl as special classes (in which an ACWD instructor substitutes for the regular teacher) and
are aclivity-based. ACWD provides all of the necessary resource materials required for these
programs (see below for description). Each year, ACWD reaches approximately 7,000 students
through these classroom presentations. '

School Assembly Program: Each year, ACWD sponsors a
water conservation school assembly program for 40 schools in its
service area. The program stresses the various facels of water
conservation through the use of music, storxtelling, and drama
and is appropriate for kindergarten through 6™ grade. The school
assembly program reaches approximately 18,000 students each
year.

Educational Resource Materials: ACWOD provides rescurce matenals for teachers o use in
leaching about water supply and waler conservation. These materials include workbooks, lesson
plans, curriculum guides, brochures, pamphlets, videos, posters, maps, gamas, slickers, pencils,
rulers, and magnets. All materials are provided to schools and leachers upon request. Each year,
approximately 70,000 pieces of material are distributed to local schools.

Tours: AGWD offers tours of the District’s facilities to local schools. These tours include visits to our
water trealment and groundwater recharge facililies. All tours are led by District staff.

Water Conservation Poster and Slogan
Contest: Each year, ACWD sponsors its
extremely popular Water Conservation Poster
and Slogan Contest. First through 8™ grade
students are invited to enter posters and siogans
that encourage water conservation. Winning
entries are included in a Water Conservation
Calendar that is distributed to the over 1,200
teachers in the District's service area.
Approximalely 1,800 students enter the contest
each year.

Other: Students who participale in ACWD
sponsored aclivities are encouraged lo visit our
home page (hbp:/www.aswd.org) which includes educational material and water conservation
material. In addition, ACWD participates in Water Awareness Month by providing leachers with free
water conservation lesson plans developed by the California Water Awareness Campaign. ACWD
also sponsors a mini-grant program for local teachers and conducts free educational workshops
{Project WET, etc.).




Public Information Program

ACWD’s public information program was also established prior to 1991, The public informaltion program
includes the following:

Demonstration garden: ACWD ' T I

»

tosht - Tolerant Gardery

maintains a drought resistant
demonstration garden and provides
brochures of the garden and
irrigation system for our customers,
ACW0G has also assisted Union City
with the development of a
demonstration garden at their City
offices.

BHl inserts: Bill inserts for ACWD customers are Included approximately every two months. These
inserts include information about water conservation, leak dstection, water guality, water rates and
other District related information.

New customer packet: All new ACWD customers receive a packet from ACWD that includes
information on water conservation and leak detection,

Brochures: ACWD has a wide variety of water conservalion brochures on such topics as leak
detection, water conservation devices and measures, irrigation guidelines and drought resistant
fandstaping

Previous use shown on bill: The customer’'s consumption from the previous year is provided on all
customer billing statements.

Community Events: ACWD routinely
parlicipates in a wide variety of community
events and other local events.

internet home page: ACWD maintains a
home page on the Internet
(hilp:dhvewwe acwd org), which provides a
wide variety of information on water
conservation measures such as leak
detection, water saving fixlures and
drought resistan! landscaping.

Conservation Accomplishments and Future Plans

ACWD has successfully worked with other water agencies on large scale conservation programs and has
actively pursued conservation grant opportunities. The District has developed the in-house capacity to conduct
commercial and landscape water use efficiency surveys and has creatively utilized new technologies, such as
GIS, to advance conservation programming.

In addition to the programs detailed above, ACWD conservation staff will continue to seek grant funding to
maintain, identify, develop and implement projects that contribute toward meeting the District's demand
management goals. ACWD will continue to creatively use new technologies to maximize program
effectiveness {e.g. weather-based irrigalion {ET) controllers, the use of GIS and other applications, higher
efficlency appliances), work with other agencies and participate in regional and slatswide conservation
programming.
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CHAPTER 8
WATER SUPPLY STRATEGY

ACWD's Integrated Resources Plan recommendad a water supply strategy to meet the District's planning
objeclives for water supply reliability, costs, water quality, environmental protection and risk. Included in the
District's water supply strategy are programs for additional conservation, recycled water, brackish groundwater
desalination and water banking/transfers. This chapter summarizes the planning criteria utilized by ACWD in
developing the District's water supply strategy as part of the IRP process, followed by a summary of the
recommended water supply strategy for the District and the implementation status of key IRP recommended
programs. '

8.1 PLANNING CRITERIA

The [RP utilized the following planning criteria in the formulation and evaluation of potential water supply
strategias:

Costs: In addition to avolding rate shocks, key IRP objectives related to costs are to 1) minimize resource
costs, and 2) maintain low average customer bills. The District believes that keeping costs, and therefors
customer bills, low is a paramount objective.

Reliability: The District intends to maintain a high level of service refiability for its current and future
customers. The IRPs’ primary focus was long-term water supply reliability because the District has
contingency plans and internal standards (e.g., storage standards and peak-day spare capacity for pumps and
lanks) to address short-term reliability issues. Through publie and stakeholder input during the IRP process,
the District determined that a shortage of greater than 10% in 1 out of every 30 years is unacceptable.
Likewise, frequent small shortages have also been deemad unacceplable. Hence, resource stralegies that
result in shortages of greater than 10% or chronic shortages were not considerad.

Water Quality: In addition to maximizing the health-relaled treated water qualily, the District's IRP objectives
also included avoiding sudden changes in water \aste or appearance. Aesthatics, especlaily taste, are
extremely important to District customers. Major fluctuations in aesthetics are noticeable to customers and
may generate customer inquiries. One determinant of taste is hardness, expressed as mg/L, or parts per
million {(ppm) as CaCOs. A key criterion used in the IRP process was to provide uniform hardness levels and
lirnit the maximum monthly hardness.

Environmental impacts: The Dislrict's planning objactive was to avoid or mitigate environmental impacts. For
a resource option to be considered viable, appropriate mitigation needs to be provided such that any
significant environmental impacts are reduced o levels that are less than significant,

Local Control: In light of the current uncertainties associated with the District's imported supplies, the District

determined that local control of future resources is desirable. Factors considered in evaluating local contral
include:

The number of enlilies invoived in developing or acquiring the supply options:

The firmness of the District's water rights or contractual allocations;

The amount of water that the District would have to share with other contractors; and
Whether slate or federal agencies are involved in allocating water deliveries.

PP

isk: The tast key planning objective was to minimize risks due o future uncertainty. These risks include:

Financial risk: The tikelihood of spending more meney than expected or spending money
unnecessarily. This rating Is affected by factors such as the ratio of fixed to variable cost, construction
and permitting lead times and resource size. For example, resources with high capital cost are more
financially risky than resources characterized by variable costs.
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« Water quality regidatory risk: The likelihood of being unable to comply with fulure health-related
water quality regulations. Even though the cost of treatment needed 1o comply with current standards
is included for all source options, some sources have an inherenlly higher risk of not meeting future
standards with existing treatment facilities,

o Availability risk: The likelihood that a supply source Is not available due to external legal or ;
regulatory changes or uncertainties in the quanlity of supply provided or saved. For example,
agricultural transfers may be risky because of contractual and through-Della delivery issues.

8.2 WATERSUPPLY STRATEGY AND IMPLEMENTATION STATUS

As part of ACWD IRP process, the Dislrict evaluated a wide range of water supply and waler conservation
oplions. These oplions were packaged into nine allernative waler supply slrategies, each of which was
evaluated against the Dislrict's planning objectives (described above). The recommended water supply
stralegy, chosen because it best mel the District's objectives, included desalination, recycled water,
conservalion. groundwater management and off-site bankingftransfers. Table 8-1 provides a summary of the
key projects incorporated in the District's water supply strategy and their current implementation status,

Table 8-1
Recommended IRP Strategy and Implementation Status

| P,

Conservalion (IRP) (IRP) (IRP} (IRP) implemented. New programs focused on

IRP Component 2000 2010 2020 2030 | implementation Slatus f

¥

Package? | Package? | Package? | Package2 | 1 costeffeclive BMPs are being

landscape irrigation in place.

Phase 1 Desal {5 mgd) completed and in

. Desalination {mgd) 5 0 i 10 10 operalion. Granl lunding secwred for
: Phase 2 (10 mgt).

. . Secured 150,000 AF of off-sile banking

g’f'igﬁs“f’;gg’fg)"k'“g 65 9 100 40 | slorage capaciy al  Semilropic
apaclly {1, Groundwater Banking Program,

Groundwater Managernent Completed  lhe  Quarry  Lakes

(Min. Infand GW Elev., ft 1 -5 -5 5 rehabililalion projecl to  enhance
mean sea-level) groundwaler recharge capacily.

Trealment Plant Upgrades Added 2 mgd of lreatment capacily o

mad) 4 MSJWTP during plant upgrade and
tmg conversion o uitra-fittration.

Phase 1 Phase 2 | ACWDIUSD Recyclad Water Master Plan

Recycled Waler {1,600 (1,000 updated and salellile treatmenl plant
! AFfYT) AFRYT) teasibilily slurdy completed.

ACWD's previous Urban Water Managemant Plan (2000-2005) was based on the same IRP water supply

strategy that is included in this 2006-2010 Plan. Since the 2000-2005 Plan was adopted by the ACWD Board

in 2001, ACWD has made significant progress in the imptementation of this strategy. This progress includes:

{1) on-going implementation of the Districl's water conservation program; (2) securing of an additional 100,000 :
AF of off-site storage capacity at the Semitropic Groundwaler Banking Program {2001); (3) completion of the {
Phase 1 {5 mgd} Newark Desalination Facility (2003); (4) completion of upgrades to the Districl’s Mission San

Jose Water Treaiment Planl (2005); and (5) completion of a joint ACWD/USD feasibility study for a recycled

waler satellite trealment facility (2003).
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Each of the key components of ACWD water supply strategy are discussed in greater detail below;
Desalination

As described in Chapler 5, the IRP recommended developing a brackish groundwater desalination facility
which would provide a new local source of water supply for the District. The desalination facility would produce
potable waler by removing salts and other minerals from brackish {slightly salty) groundwater in the local
aquifer system. :

ACWD completed construction of the first phase of the Newark Desalination Facllity in 2003. This desafination
facility has a capacity of 5 mgd, and was constructed to allow for future expansion to 10 mgd. The Newark
Desalination Facility utilizes state-of-the-art reverse osmosis technology to convert brackish water to potable
water. This process forces water under pressure across a semi-permeable membrane. The membrane allows
water molecules to pass through but stops dissolved minerals such as salls and iron. The soft water produced
by the Desalination Facility is blended with the harder groundwater to provide a supply with lower overall
hardness.

The source water for the desalination facility comes from a series of wells that remove brackish water from the
Niles Cone Groundwater Basin. This program, cailed the Aquifer Reclamation Program, was developed to stop
the spread of saliwater already in the groundwater basin and to reclaim the aquifers of the basin for future
potable use. With the start-up of the Newark Desalination Facility in 2003, a portion of the brackish
groundwater pumped from these wells has been treated for subsequent potable use rather than being allowed
to flow to San Francisco Bay, as was previously the case. This represents a new source of supply to the
extent that this brackish groundwater would be pumped regardless (through the District's Aquifer Reclamation
Program) in order to improve water quality in the basin and to protect the District's Mowry Wellfield.

ACWD plans on expanding the capacily of this desalination facility to 10 mgd by the year 2010. ACWD was
recently awarded a $2.8 million grant from the California Department of Water Resaurcas for this expansion.
ACWD is currently evaluating various operational strategies for this expanded facility as part of the update to
the District's IRP. Alternative sirategies include the use of this expanded facility to meet peak summer
production needs during normal and dry years (i.e. providing 5,100 AF/Yr supply), and base-loading the facility
(10 mgd year-round) during above-normal and wet years. For the purpose of this UWMP, it is assumed that
the expanded desalination facllity will provide 5,100 AF/Yr of treated water supplies under normal year
conditions. This assumption will be reviewed in future updates to this Urban Water Management Plan.

Recycled Water

The District's long-term supply strategy includes a recycled water program to be implemented by 2020, which
will provide up to 1,800 AF/yr of non-potable supply (e.g. landscape irrigation and industrial process water).
As described in Chapler § of this report, the source of recycled waler will be from a Joint project with ACWD
and Union Sanitary District (USD). Reclaimed water distribution pipelines will be separate from the Districl's
exisling potable distribution system and, therefore, would not adversely affect existing potable supply
operalions. The volume of reclaimed water produced would be the same In drought years as in normal years,
thus providing a firm source of supply. Demand for reclaimed water for irrigation purposes is highest in the
summer months. Therefere, in addition to Increasing water supply, use of reclaimed water would help meet
peak monthly and daily production capacity needs.

In 2003 ACWD and USD compieted an evaiuation of the feasibility of constructing a satellite recycled water
treatment facilily in southern Fremont at USD's Irvington Pump Station. This satellite facility would benefit
ACWD by providing a recycled water source for cuslomers in southern and central Fremont, and would benefit
USD by providing advanced treatment for a potential new wet-season outfall, thereby addressing some of the
wel-weather disposal issues facing USD. As described in Chapler 8, prior to moving forward with this project,
prirmary customers (i.e. golf courses) demands must be in place.
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Demand Management

As discussed in Chapter 7, demand management is a key component of ACWD's long-term water supply and

management strategy. The IRP recommended program (“Package 2") includes components to reduce both
indoor and outdoor use for all customer groups within the District's service area. However, the focus of the
recommended program is to reduce peak summer demands in order to reduce the need for additional
production and storage facilities. In addition, as a signatory to the MOU on Urban Water Conservation, ACWD
is committed to implementing locally cost-effective water conservalion best management practices (“BMPs"),
as developed by the California Urban Water Conservation Council (CUWCC). A summary of ACWD's water
conservation program is presented in Chapter 7 and Appendix B (BMP Implementation Report).

As part of the IRP process, the Dislrict estimated that the total long-term savings from District sponsored
conservation measures would range from approximately 1,600 AF/Yr to 4,900 AF/Yr. A range in potential
savings was developed due to the uncertainties in actual savings associated with water conservation
programs. For planning purposes, an average annual projected savings of 2,900 AF/Yr by the year 2020 is
utilized. This quantity of savings is based on year 2000 base conditions. Of this total quantity of savings, it is
estimaled that approximalely 700 AF/YT of savings has occurred lo date {i.e. fromn the 2000 baseline conditions
through 2005) due to conservation measures already implemented, and another 2,200 AF/Yr of annual
savings will be achieved by the year 2020. 1t should be noted that these projected conservation savings do
not include savings that would occur due to “natural conservation” {i.e., savings due to the retrofit of non-
canserving plumbing fixtures wilh fow flow fixtures). Rather, savings from natural conservation are accounted
for in the District's water demand projections as are savings from pre-2005 District sponsored conservation
programs.,

Groundwater Management

As stipulated in the District's Groundwater Management Palicy (adopted on January 26, 1989, and amended
on March 22, 2001), it is the policy of the District lo efficiently protect and manage the Niles Cone
Groundwaler Basin to ensure a reliable supply of high quality water that satisfies present and future municipal,
industrial, recreational and agricultural water needs in the ACWD service area (see Chapter 4 for a more
detailed discussion of local groundwater management). In order to protect the Basin from seawater intrusion,
the District's operational goals are to maintain groundwater levels above sea-level in the Newark Aquifer
system (the upper aquifer which Is hydraulically connected to San Francisco Bay). However, durlng critically
dry periods the District may temporarily reduce groundwater levels slighily balow sea-level (-5 feet mean sea-
level minimum level), in the Newark Aquifer in the Forebay (inland) area. Detailed modeling analysis has
indicated that temporarily drawing the aquifer down in this inland area could provide additional suppiy in
critically dry years without impacting the integrity of the Basin. This analysis assumes that (1) there are no
new parties pumping from the Basin, and (2) thal groundwater outflows from the Basin are not increased due
i increased pumping in adjacent groundwater basins that are hydraulically connected with the Niles Cone
Groundwater Basin.

A key component of ACWD's management of the Niles Cone Groundwaler Basin is the capability to recharge
the groundwater system through the District's groundwater percolation ponds. In order to maintain the
recharge capacity at these ponds, the District completed a rehabilitation of these percolation ponds in 1997.
Under an agreement with the East Bay Regional Park District, the Quarry Lakes rehabilitation project also
allowed for joinl use of these percolation ponds for recraation and wildlife purposes.

Off-Site Banking and Transfers/Exchanges

Even with new programs for water conservation, recycled water and desalination, the District identified the
need for additional supplies during dry and critically dry years. Analyses parformed during the development of
the IRP indicated that the District will require up to 20,000 AF/Yr in critically dry years and up to 100,000 AF
over an extended 7-year drought. In 1999, the District completed an evaluation of a wide-range of alternatives
to maet our dry year water needs. The report identified the potential methods to secure dry year supplies
through both off-site banking and transfers/exchanges.
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Off-site storage involves storing excess ACWD SWP supplies during wel and above normal years, for use
during dry years. Since ACWD has limited local storage in the Niles Cone Groundwater Basin, storage needs
to lake place at off-site surface reservoirs or groundwater basins. The IRP shows a total need of 100,000 AF
of off-site storage capacity by the year 2020, and 140,000 AF by the year 2030. To meet these goals, in 1997
ACWD secured 50,000 AF of storage capacity at the Semitropic Groundwater Banking Program and in 2001
secured an additional 100,000 AF, for a total combined storage capacily of 150,000 AF. As of December 2005,
ACWD has stored approximately 100,000 AF at the Semitropic Groundwater Bank

Akey limitation to the Semitropic Banking Program is the capacity to return water to ACWD during dry years.
Under ACWD's water banking agreements with Semitropic, the amount of return {or "take" capacity) from the
program is based on the total amount of storage capacity. Because of this limitation, the amount of storage
capacity ACWD has secured at Semitropic has exceaded the IRP recommended quantity. ACWD water supply
analyses has indicated that in most dry years this groundwater banking capacily, in combination with the
District’s other water supplies, will be sufficient to meet the District's water needs. However, during the most
critical droughts (e.g. 1877 conditions), ACWD may still not have adequate take capacity from the Semitropic
Banking Program to meet all in-District water demands.

Anolher option to meet dry year water supply needs is for ACWD to enter into exchange agreements for dry
year supplies or to purchase raw water supplies in dry years. Typically, these optlons would invoive
purchasing Delta water supplies from an entity which could temporarily use a local groundwater supply in-lieu
of surface water supplies provided to ACWD. ACWD currently parlicipates with the Depariment of Water
Resources and Stale Water Contractors on an annual basis to evaluste potential water transfer apportunities.

Treatment Plant Upgrades

The District's JRP recormmended that, by the year 2030, an additional 4 mgd of treatment plant capacity should
be added to help meet peak summer day demands and te ensure that ACWD water tuality goals could be
met. in 2003 ACWD began construction at the District's Mission San Jose Water Treatment Plant {(MSJWTP)
to convert the treatment plant to ullrafiltration. In this process, water is forced through porous membranes.
Due to the small size of the membrane pores, ultrafilration provides a vary effective barrier against the
passage of particulate matter, protozoan cysts, bacteria and viruses. An advantage of this lechnology is that it
reduces the amount of chemical disinfection that is required to kill disease-causing agents. As part of this
upgrade, the overall peak summer capacity of the treatment plant was also Increased by 2 mgd,

8.3 WATER SUPPLY AND DEMAND COMPARISONS

A key recommendation in the Dislrict's 1995 Integrated Resources Planning Study was that the
implementalion status and planning assumptions be reviewed every ten years. As of December 2005, ACWD
isin the process of completing this update to the IRP. As part of the update process, ACWD has completedits
analysis of the projecled water supply availabilily and demands under average year, single dry year, and
multiple dry year conditions. These analyses are based on the most recent water supply availability projections
(as described in Chapter 3) provided by the DWR and the SFRPUC for ACWD's imparted water supplies.
Profections of local water supply reliability are based on modeling analyses under long-term local hydralogic
conditions (1922-1894 historical rainfail and runoff in the Alameda Creek Watershed). These analyses also
assume Implementation of the ACWD water supply strategy as detailed in the IRP and ACWD's Capital
Improvement Plan. '

The results of these analyses are presented in Table 8-2 and indicate that under normal year water supply
conditions (representing median*year water supply availability based on 1922-1994 historical hydrologic
conditions) ACWD will have sufficient supplies to meet projected fuiure water demands, as adjustad for
estimated future water conservation savings. As indicated in Table 8-2, this analysis also indicates that during
these hydrologic conditions, ACWD would have sufficient supplles available (in excess of the projected
demands) for placing into groundwater storage (locally or at the off-site Semitropic Groundwater Bank) for later
use in the service area in dry years,
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Table 8-2
Projected Normal Year Water Supply and Demand Comparison (AF/Yr)

Yeay
SUPPLYIDEMAND 2017 2015 2020 2025 2030
SUPPLY COMPONENT
i Importad Supplies
-State Waler Projecl 32,700 33,800 34,900 36,000 36,000 ;
- San Francisco Regional 15,300 15,300 5,300 15,300 15,300 :
Total imported Supplies 48,000 49,100 50,200 51,300 51,300 !
Lo¢sl Suppligs
- Groundwalter Recharge 25,700 25,700 25,700 25,700 25,700
- Groundwater Slorage 0 0 0 0! 0
| ;
- Del Valle Release 3,400 3,400 3,400 3,400 3,400
- Desalinalion 5,100 5,100 5,100 5,100 5,100
- Recycled Water 0 1,600 1,600 1,600
Total Local Supplies 34,200 34,200 35,800 35,800 35,800
Banking/Transfers
- Semiliopic Banking 0 0 [1} 0
TOTAL SUPPLY 82,200 83,300 86.000 87,1600 87,100
DEMAND COMPONENY
- Distibutlon System Demand 59,500 §1,400 63,200 63,700 64,300
- Eslimated Conservation Savings {700) (1,500) {2,200) (2,200) {2,200)
- Groundwater System Demands 14,800 14,800 14,800 14,800 14,800 .
TOTAL DEMAND 73,600 74,700 75,800 76,300 76,300
SUPPY & DEMAND
GCOMPARISON .
- Supply Totals 82,200 83,300 88,000 87,100 87,100
-Demand Totals 73,600 74.700 75,800 76,300 76,900
¢ - Difference 8,600 8,600 10,200 10,800 10,200
- Difference as % of Supply 10% 0% 12% 12% 12%
1 - Difference as % of Demand e 12% 13% Lo %

Noles:
1. Normal Year condilions are based on lhe median supply availability based on 8 review of 1822-1994 historical hyerolagic conditions,
The yaar 1944 was selecled as It Is the closas? year 1o the stalislical median for current and fulure \olal water supply availabilily.

2. Groundwaler System Demands include: {1} ARP groundwaler praduclion, {2} privale groundwater pumping, and (3} saline groundwaler
outfiows.

3. ACWD anlicipates expanding the Newark Desalination Facility from 5 mgd to 10 mgd by Ihe year 2010, Depending on groundwaler
conditions, Ihe expanded desalination facillly may provide up lo 11,200 AFfYT of supply.

4. Under Normal Year condllions, ACWD does nol anlicipale ufilizing Groundwater Slorage (groundwatar Use in excess of recharge) or
Semilropic Groundwater Banking. These supplies would be used under dry year condilions when imporied and locai supply avallability
would be reduced.

§ As documented in ACWD's 2001-2005 UWMP, ACWD's long-lerm planning is based on conservalion savings of 2,900 AF/¥r lo be
achieved by the yaar 2020 Of the 2,900 AF/Yr eslimaled savings, il is estimated that 700 AF/Yr of savings has already besn achievad
due lo conservalion program implementation belwesn the years 2000 and 2005, This existing level of conservation savings (700 AFP/r)is
already accounted for in the demand projections, Therefore, this 2006-2010 Urhan Water Managemeanl Plan assumas thal the remaining
balance of 2,200 AF/Yr savings (or 2,900 AF/Yr minus 700 AF/Yr) will be achlevad by the year 2020.
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Table 8-3 provides a summary of the supply availability under the most severe single-year drought on record
(1977). This drought year represents the projected minimum water supply availability considering all of
ACWD's water supplies (i.e. Stale Water Project, San Francisco Reglonal and local supplies). This analysis
indicates that ACWD would experience a shortage of approximately 15% during a similar critical drought under
all future demand conditions (2010, 2015, 2020, 2025 and 2030). Under this dry year scenario, ACWD's SWP
supplies would be cutback by approximately 95%, and ACWD would need to rely on local and off-site
groundwater storage for approximately 24,000 acre-feet to help make up for this shortfail. Under such severe
critical drought conditions (1in 70 year occurrence), ACWD would look to secure additional supplies through a
DWR drought water bank or similar water purchase/transfer program. In addition, ACWD would also likely
implement the drought contingency plan described in Chapter 9 of this Plan.

Tables 8-4 through 8-8 provide summaries of the projected supply availabilities under a fong-term (5 year)
drought for 2006-2010, 2011-2015, 2016-2020, 2021-2025, and 2026-2030 demand conditions. This multiple
year drought sequence is based on the 1929-1933 historical hydrologic conditions, which represents the most
severe 5-year drought on record (based on projected availability of ACWD's supplies over the 1922-94
hydrologic period). The results from these analyses indicate that ACWD will have sufficient supplies to
withstand a similar long-term drought. The maximum shortage projected (4% in the third year of the drought
sequence) is well within the District's reliability goals of no more than a 10% shortage on a one in thirty year
basis. As with the single dry year condilion, both local groundwater storage and off-site groundwater storage in
Semitropic will play key roles in offsetting shortfalls in the District's other local and imported supplies.
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Projected Single Dry Year Water Supply and Demand Comparison (AF/Yr)

Table 8-3

et e - ;
SUPPLY/IDEMAND 2010 2015 2020 2025 2030
SUPPLY COMPONENT '
imported Supplies
-Slate Waler Praject 1,700 1,800 1,800 1,900 1,900 ;
.~ 8an Francisco Regional 14,700 13,700 14,100 12,700 13,100 ;
. _Total Imported Supplies 13,400 15,500 15,900 14,600 15,000
Local Supplies
- Groundwater Recharge 15,600 15,600 15,800 15,600 15,600 !
- Groundwaler Storage 10,000 10,000 10,000 10,000 10,000
.- Del Valle Release 100 100 100 100 ; 100
~ - Desaiination 5,600 5,600 5,600 5,600 | 5,600
- Recyeled Water 0 0 1,600 1,800 | 1,600
Total Local Supplies 31,300 31,300 32,900 32,900 32,900
_Banking{Transfers
- Semitropic Banking 13,500 13,500 13,500 13,500 13,500
TOTAL SUPPLY 58,200 60,300 62.300 61,000 61,400
DEMAND COMPONENT ‘
_- Distibution System Demand 59,500 61,400 63,200 63,700 64,300
i_» Estimated Conservalion Savings {(700) (1,500} {2,200} (2,200} {2,200)
- Groundwater System Demands 10,500 10,500 10,500 10,500 10,500
TOTAL DEMAND £9,300 76,400 500 | 72060 72,600
SUPPY & DEMAND
COMPARISON :
- Supply Totals 58,200 60,300 62,300 61,000 61,400
. - Demand Totals 69,300 70,400 71,500 72,000 72,600
i - Difference {11,100) (10,100} (9,200 (11,000} {11,200 .
i - Diffarence as % of Supply -19% 17% -16% -18% -18%
| - Difference as % of Demand -16% -14% c13% -15% -15%

Noles:
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1. Bingle Dry Year condliions are based on lhe projecied supply avallabilily under 1977 dreught conclilions.

2. Groundwater sysiem demands include. (1) ARP groundwater praduction, (2) privata groundwater pumping, and (3) saline groundwater
outflows. Under dry year condilions ACWD's groundwater syslem demands may be reduced from Normal Year conditions due to a
reduclion In sallne groundwaler outllows as jocal groundwater elevalions are temporarily lowered

3 ACWD anlicipales expanding the Newark Desalinalion Facilily from 5 mgd 1o 10 mgd by the year 2010 Depending on groundwaler
condilions, lhe expanded desalination facility may provide up lo 11,200 AF/Yr of supply.

4. As documenled In AGWD's 2001-2005 UWMP, ACWD's long-lerm planning Is based on conservalion savings of 2,900 AF/YrF to be
achleved by the year 2020. Of the 2,900 AF/Yr estimaled savings, il is eslimaled thal 700 AF/Y: of savings has already been achieved
due lo conservation program implementaiton between the years 2000 and 2006. This exisling level of conservalion savings (700 AFfYr)is
already accounled forin the demand projaclions. Thersfore, Ihls 2008-2010 Urban Waler Manageinent Plan assumaes thal the remailning
balance of 2,200 AF/Yr savings {or 2,800 AF/Yr minus 700 AF/Yr) will be achisved by tha year 2020, ’



Table 8-4

Projected Multiple Dry Year Period Water Supply and Demand Comparison for 2006-2010 (AF/Yr)

Yoar
" .
SUPPLY/DEMAND 2006 2007 2008 2009 2010
SUPPLY COMPONENT
Imported Supplies
-State Waler Project 11,300 28,900 10,500 14,800 13,600
- 8an Francisco Regional 15,300 15,300 13,500 15,300 15,300
Total imporied Supplies | 26,600 44,200 24,000 30000 28,900
Local Supplies
- Groundwater Recharge 12,900 13,000 9,000 20,800 13,700
- Groundwaler Storage 8,800 0 10,000 0 4,100
-DelValte Release 800 5,100 1,000 3,400 1,000
- Desalination 5,000 5000 4,500 5,600 4,500
- Recycled Waler 1] ) 0 0 0 ]
___Total Local Supplies 27,600 23,100 24,500 29,900 23,300
Banking/Transfers
- Semitropic Banking 16,100 2,300 15,600 17,900 17,400
TOTAL SUPPLY 70300 63600 64,100 77,900 69,600
PDEMAND COMPONENT :
- Distribution System Demand 57,300 57,800 58,300 58,900 58,500
- Estimated Conservation Savings {100} {300) (400) {600) (700)
- Groundwater Syslem Demands 11,900 10,400 8,800 13,800 8,700
TOTAL DEMAND £9, 100 87,900 66,700 72.100 67,500
SUPPY & DEMAND
COMPARISON
- Supply Totals 70,300 69,600 64,100 77,000 69,600
- Demand Totals 69,100 87,900 66,700 72,100 67,500
- Difference 1,200 1,700 (2,600) 5,800 2,100
- Difference as % of Supply 2% 2% -4% 7% 3%
- Differgnce as % of Demand 2% 3% 4% 8% 3%

Notes:
1. Mulliple Dry Year condilions are based en the projected supply availabiiily under 1929-33 droughl conditions.

2, Groundwater syslem demands include: (1) ARP groundwaler produclion, (2) privale groundwaler pumping, and (3} saline groundwater
culllows, Under dry year cenditions ACWD's groundwalter system demands may be reduced from Normal Yesr conditions due 1o a
reduction in saline groundwaler outflows as local groeundwalar elevalions are temporarlly lowerad.

3. ACWD anticipates expanding the Newark Desalination Facllily from 5 mgd lo 10 mgd by the year 2010. Depending on groundwaler
condilions, the expanded desalinalion facillty may pravide up lo 11,200 AF/Yr of supply.

4. As documented in ACWD's 2001-2005 UWMP, ACWD's lang-term planning Is based on conservailon savings of 2,900 AFfYr to be
achigved by the year 2020, Of the 2,900 AF/Yr eslimaled savings, it Is estimated that 700 AF/Yr of savings has already been achieved
due lo conservallon program implementation between the years 2000 and 2005. This exislingievel of conservation savings (700 AF/Yr) is
already accounted for in the demand projections Therefore, this 2006-2010 Urban Waler Management Plan assumes hal the remaining
batance of 2,200 AF/Yr savings (or 2,900 AF/Yr minus 700 AF/Yr) will be achieved by the year 2020,
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Table 8-5
Projected Multiple Dry Year Period Water Supply and Demand Comparison for 2011-2015 (AF/Yr)

Year
SUPPLY/DEMAND 011 | 2012 2013 2014 2015
SUPPLY COMPONENT
imported Supplies
-Stale Waler Project 11,400 28,500 10,700 15,200 13,600
- San Francisco Regional 15,300 15,300 13,700 15,300 15,300
Tolal Imported Supplies 26,700 43,800 24,400 30,500 28,900
Local Suppiies :
- Groundwaler Recharge 12,800 12,300 9,800 19,800 14,100
- Groundwater Storage 9,300 0 10,000 0 3,100
- Del Valle Release 900 5,200 1,000 3,400 1,000
- Desalination 5,000 5,000 4,500 5,500 4,500
- Recycled Water 0 0 0 0. 0
Total Local Supplies 28,000 22,500 25,300 28,700 22,700
Banking/Transfers
- Semitropic Banking 16,100 5,400 15,900 18,700 17,400
TOTAL SUPPLY 70,800 71,700 65,600 77,900 65,000
DEMAND COMPONENT
- Distribulion System Demand 59,800 60,200 60,500 £0,900 61,400
- Estimated Conservalion Savings {800} (1,000 {1,200% {1,300) {1,500)
- Groundwater System Demands 11,300 10,000 8,700 10,100 8.700
TOTAL DEMAND 70.200 69,200 68,000 69,700 68,600
SUPPY & DEMAND
COMPARISON
- Supply Totals 70,800 71,700 65,600 77,900 69,000
- Demand Totals 70,200 69,200 68,000 69,700 68,600
- Differerce 600 2,500 (2,400) 8,200 400
- Difference as % of Supply 1% 3% -4% 11% 1%
- Difference as % of Demand 1% 4% -4% 12% 1%

Noles;

1. Muliipte Dry Year condilions are based an lhe projected supply availabilily under 1929-33 drought conditions.

2. Groundwaler system demands include: (1) ARP graundwater production, {2) privale groundwater pumpging, and {3} saline groundwater
oulflows. Under dry year conditions ACWD’s groundwaler system demands may be reduced from Mormal Year conditions due o a
reduction in saline groundwater outflows as local groundwaler elevalions are lemporarily lowerad.

3. ACWD anlicipales expanding the Newark Desatination Facillly [rom 5 mgd lo 10 mgd by the year 2010. Depending on groundwaler
conditions, the expanded desalination facilily may provide up to 11,200 AF/Yr of supply.

4. As documenled In ACWD's 2007-2005 UWMP, ACWD's long-lerm planning i$ based on conservalion savings of 2,900 AF/Yr lo be
achieved by the year 2020. Of the 2,900 AF/Yr estimaled savings, It is estimated thal 700 AF/Yr of savings has already been achieved
due 1o canservalion program implementalion between the years 2000 and 2008. This exisling level of conservation savings (700 AF/Yr)1s
already accounled for in lhe demand projections. Therefore, this 2006-2010 Urban Water Managemant Plan assumes thal the remaining
balance of 2,200 AF/Yr savings (or 2,900 AF/Yr minus 700 AF/Yr) will be achieved by ihe year 2029,
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Table 8-6

Projected Multiple Dry Year Period Water Supply and Demand Comparison for 2016-2020 {(AF/YT)

f Year
I
| SUPPLY/DEMAND 2016 2017 2018 2019 2020
i SUPPLY COMPONENT
| Imported Supplies
| -State Water Project 11,400 28,200 10,800 15,600 13,600
- San Francisco Regional 15,300 15,300 14,100 15,300 15,300
Total Imported Supplies 26,700 43,500 24,900 30,900 28,300 |
i
Local Supplies :
- Groundwaier Recharge 12,600 12,100 9,700 19,600 14,100 -
- Groundwater Slorage 8,100 0 10,000 0 2,600 ¢
- Del Valle Release 900 5,200 1,000 3,400 1,000
- Desalination 5,000 5,000 4,500 5,500 4,500
- Recycled Water Q 0 0 4] 1,600
Total Local Supplies 26,600 22,300 25,200 28,500 23,800
Banking/Transfers
- Semifropic Banking 16,100 5,400 15,900 18,700 17,400
TOTAL SUPPLY o 69,400 71,200 66,000 78,100 70100
DEMAND COMPONENT
- Dislribution System Demand 61,600 61,300 62,200 62,400 63,200
- Esfimated Conservation Savings {1,600} {1,700} {1,800) (2,000) {2,200}
- Groundwaler System Demands 10,900 10,000 8,700 10,200 8,700
TOTAL DEMAND 70.900 70.200 69,000 70.600 69,700
SUPPY & DEMAND
COMPARISON
- Supply Tolals 69,400 71,200 66,000 78,100 70,100
- Demand Totals 70,900 70,200 9,000 70,600 69,700
- Difference {1,500) 1,000 {3,000) 7,500 400
- Difference as % of Supply -2% 1% -5% 10% 1%
- Difference as % of Demand 2% 1% -4% 11% 1%

Notes:

1. Mulliple Dry Year condilions are based on the projected supply availability under 1929-33 droughl conditions,

2. Groundwaler syslem demands include: {1} ARP groundwater production, (2) private groundwater pumping, and (3) saline groundwaler
culflows. Under dry year conditions ACWD's groundwaler syslem demands may be reduced from Normal Yesr conditions due o a
reduction in saline groundwaler outllows as local groundwaler elevations are temporarily lowered.

3. ACWD anlicipales expanding the Newark Desalination Facilily from 5 mgd to 10 mgd by the year 2010. Depending on groundwater
conditions, the expanded desalination facifity may provide up to 11,200 AF/YT of supply.

4. As documenled in ACWD's 2001-2006 UWMP, ACWD's long-term planning is based on conservalion savings of 2,900 AF/Yr (o be
achieved by the year 2020, Of the 2,900 AF/Yr eslimaled savings, il is estimated that 700 AF/Yr ol savings has already been achieved
due te conservalion program iniplementation batween the years 2000 and 2005. This existing level of conservation savings (700 AFfYr)is
already accounled for in lhe demand projections. Therefare, Ihis 2008-2010 Urban Waler Managemant Plan assumes thal lhe remaining
balance of 2,200 AFTYr savings (or 2,900 AF/Yr minus 700 AF/Yr) will be achieved by the year 2020.



Table 8-7
Projected Multiple Dry Year Period Water Supply and Demand Comparison for 2021-2025 {AF/Yr)

Year
SUPPLY/DEMAND 2021 2022 2023 2024 2025
SUPPLY COMPONENT
Imported Suppligs
-State Water Project 11,400 27 800 10,900 16,000 13,600
- San Francisco Regional 15,300 15,300 14,600 15,300 15,300
Totat Imported Supplies 26,700 43,100 25,500 31,300 28,900
Local Supplies L
- Groungwaler Recharge 12,600 12,000 9,700 19,700 14,100
- Graundwater Storage 6,900 0 10,000 0 3,100
- Def Valle Reloase 900 5,200 1,000 3,400 1,000
- Desalination 5,000 5,000 4,500 5,500 4,500
- Racycled Water 1,600 1,600 1,600 1,600 1,600
Total Local Supplies 27,000 23,800 26,800 36,200 24,300
Banking/Transfers
- Semitropic Banking 16,200 5,400 15,900 18,700 17,400
TOTAL SUPPLY 69,900 72.300 58.200 80,200 70,600
| DEMAND COMPONENT
- Distribution System Demand 63,300 63400 63,500 63,600 63,700
- Estimaled Conservation Savings (2,200) {2,200} {2,200 {2,200) {2,200}
- Groundwater System Demands 10,700 9,900 8,760 10,200 8,700 |
TOTAL DEMAND 71,808 71100 70.000 71600 70,200 ;
SUPPY & DEMAND
COMPARISON
- Supply Totals 69,900 72,300 68,200 §0,200 70,600
- Demand Totals 71,800 71,100 70,000 11,600 70,200
- Difference {1,900} 1,200 {1,800} 8,600 400
- Diiference as % of Supply -3% 2% -3% 11% 1%
- Difference as % of Demand -3% 2% -3% 12% 1%

Noles.

1. Mulliple Dry Year condilions are based on the projected supply availabitity under 1929-33 drought condilions.

2. Groundwaler system demands include: (1) ARP groundwater production, (2} privale groundwaler pumping, and {3) saline groundwater
oufftows. Under dry year condifions ACWD's groundwaler system demands may he reduced from Normal Year conditions due lo a
reduclion in saline groundwaler oulllows as Incal groundwaler elevalions are lemporarily lowered.

3 ACWD anlicipales expanding the Newark Desalination Facilily from 5 mgd o 10 mgd by (he year 2010, Depending on groundwater
condilions, the expanded desalination facility may provide up lo 11,200 AFFYr of supply.

4. As documented in ACWD's 2001-2005 UWMP, ACWD's long-term planning is based on conservalion savings of 2.900 AF/Yr lo be
achieved by the year 2020. Of the 2,900 AF/Yr estimated savings, Il is eslimated thal 700 AF/Yr of savings has already been achieved
due lo conservalion program imple mentation between the years 2000 and 2005. This existing level of conservation savings (700 AFFYr)is
alrgady accaunled for in the demand projeclions. Therefore, this 2006-2010 Urban Water Management Plan assumes thal the remaining
balance of 2,200 AF/Yr savings (or 2,900 AF/Yr minus 700 AF/Yr} will be achieved by the vear 2020,
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Table 8-8

Projected Multiple Dry Year Period Water Supply and Demand Comparison for 2026-2030 {AFIYry)

Year
SUPPLY/DEMAND 206 | 2027 2028 2020 | 2030
SUPPLY COMPONENT i
Imparted Supplies
-Slate Water Project 11,400 27,800 10,900 16,000 13,600
- San Francisco Regional 15,300 15,300 13,100 15,300 15,300
Total lmmported Supplies 26,700 43,100 24,000 31,300 | 28,900
Local Supplies
- Groundwaler Recharge 12,700 12,100 5,900 19,800 14,000
- Groundwater Storage 9,100 0 10,000 ] 3,300
- Del Valls Release 900 5,200 1,000 3,400 1,000
- Desalination 5,000 5,000 2,000 1,800 -2,600
- Recycled Watsr 1,600 1,600 1,600 1,600 1,600
Total Local Supplies 28,300 23,900 24,500 26,700 22,500
Banking/Transfers
" - Semitropic Banking 16,200 6,200 15,500 18,700 17,400
TOTAL SUPPLY 72200 73,200 64,400 76,700 68,900
PEMAND COMPONENT
- Distribulion System Demand 63,800 83,300 64,000 64,100 64,300
- Estimated Conservalion Savings {2,200} (2,200 {2,200 {2,200) {2,200)
- Groundwater System Demands 10,800 9,200 5,600 5,500 6,400
TOTAL DEMAND 72,400 71.600 67,400 87,400 68,500
SUPPY & DEMAND
COMPARISON
- Supply Tolals 72,200 73,200 64,400 76,700 68,800
- Demand Tolals 72400 71,600 67,400 67,400 68,500
- Difference (200} 1,600 (3,000 8,300 300
- Difference as % of Supply 0% 2% 5% 12% 0%
- Difference as % of Demand 0% 2% 4% 14% 0%

MNaotes:
1. Muttiple Dry Year condilions are based on lhe projected supply availability under 1929-33 drought conditions.

2. Groundwaler sysiem demands include: (1) ARP groundwaler production, (2) private groundwaler pumping, and {3) saline groundwater
outfiows. Under dry year conditions ACWD's groundwaler system demands may be reduced from Normal Year conditions due to a
feduction in saline groundwater oulflows as local groundwater elevalions are temporarily lowered.

3. ACWD anlicipales expanding the Newark Desalination Facilily from 5 mgd lo 10 mgd by the year 2010. Depending on groundwaler
condilions, {he expanded desalinalion facilily may pravide up to 11,200 AF/Yr of supply.

4. As documented in ACWD's 2001-2005 UWMP, ACWD's long-lerm planning is based on conservation savings of 2,900 AFfYr lo be
achieved by the year 2020. Of lhe 2,800 AF/Yr eslimated savings, it is eslimated that 700 AFfYr of savings has already been achieved
-due lo conservation program implementation between the years 2000 and 2005. This existing level of conservation savings (700 AF/Yr)is
already ac¢ounled for in Ihe demand projections. Therefore, this 2006-2010 Urban Water Management Plan assumes thal the remaining
balance of 2,200 AF/Yr savings (or 2,900 AF/Yr minus 700 AF/Yr) will be achieved by the year 2020.



CHAPTER Y
WATER SHORTAGE CONTINGENCY PLAN

This chapler providss the District's water shortage contingency pfan, as required under the Urban Water
Management Planning Act. Although it is the District's water supply reliability goal to sustain a shortage of no
more than 10% during dry and crilically dry conditions, the polential exists for interruptions to either our
imported or local water supplies (due lo earthquakes, etc.) that may result in significantly greater shortages.
As such, this conlingency pian includes scenarios for shartages of up to 50%.

3.1 CONTINGENCY PLAN OVERVIEW

The District has sufficient water supplies to meet demands in most years, but deficiencies can occur as a
resull of dry winter weather or through extended interruption of imported supplies.  Under normal
circumstances the Niles Cone Groundwater Basin provides the storage capacity needed to protect against
short-term water supply deficlencies or disruptions. ACWO will also utilize off-site storage al the Semitropic
Water Storage Disltrict’s Groundwater Banking Program to help meet dry year waler supply needs. Howeaver,
long-term shortfalt between available water supply and demand will eventually appear in the form of lower
waler lgvels in the upper aquifer (Newark Aquifer) of the Niles Cone Groundwater Basin.

The Newark Aquifer is subject to saltwater intrusion particularly if inland groundwaler levels remain at or near
sea-level for a protracted period of time, or if inland groundwater levels drop further than five feet below sea
level for any period of time. For this reason the District has been aperating the basin to maintain a water level
in the Newark Aquifer of at least five fest above sea level. ACWD has an ongoing program 1o assess water
supply and demand imbalances. Each year during the months of December, January and February, the
impacts of demand and supply balance are assessed, including the effects of potential reductions in imported
San Francisco Regional supplies and State Water Project supplies, (Annual Survey Report on Groundwater
Conditions). On the basis of this assessment, the groundwater levels in the Niles Cone Groundwater Basin for
the foliowing September can be estimated. These September levels are generally the lowest of the year due
10 high summer consumption and low rainfall. As such, they are key indicators of the presence of potential
shortage. A change in the waler level of five feet represents about 5,000 acre-feet of water or roughly one
average month of District water supplies at current consumption levels. Figure 9-1 summarizes the
management measures that go into effect at the various levels of projected reduction. Based on ths
anticipated September groundwater levels, Figure 9-2 summarizes the steps the District would take to
implement a Water Deficiency Action Plan in response to determining that a water supply shortfall exists.

92  THREE YEAR PROUGHT ANALYSIS

An eslimale of the minimum water supply available to ACWD over the next three years (2006-2008) was
developed based on the driest three year sequence that is incorporated in ACWOD's planning model, and is
summarized in Table 9-1. The planning model utilizes lhe 72-year historical hydrologic conditions of 1922-94
for projections of local and imported supply avaitability. A review of the projected local and imported supply
availability over the 72-year planning period indicates that the minimum cumulative imported and local water
supply avallable to ACWD over a three-year sequence occurs under the 1931-1933 drought conditions.
Modeling analysis indicates that this three year drought, ifit occurred in the nex! three years would not resuli in
significant shortages to ACWD. ACWD's ability to withstand a severe, three year droughl without shortages is
aresult of, {1} the recent completion of the Newark Desalination Facility which provides up to 5,600 AF/YT of
supply; {2) the investment in off-site groundwater banking at Semitropic which could provide a total estimated
supply of over 50,000 AF during the three-year drought sequence; and (3) the use of local groundwater
storage in the Niles Cone Groundwater Basin which could provide over 14,000 AF of total supply over the
three year droughtl scenario.
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Figure 9-1
District Water Deficiency Response
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93  WATER SHORTAGE MITIGATION OPTIONS

The following is a discussion of options that ACWD can utitize to ofiset the impacts of water supply shortages:

Augmentation of Supply

tn any given year ACWD slrives to achigve a balance between basin supply and overall demand requirements.
The goal of this effort is to mainlain a basin level that is either at or above sea level, lo prevent overdraft
andfor saltwater intrusion. In order to meet ACWD’s water supply reliability goals, the District's water supply
strategy includes the development of desalinaiion, recycled waler, and off-site groundwaler banking pragrams.
In addition, the temporary drawdown of the groundwater basin to below sea-level {-5 fest, minimum level} may
be allowed to meel short term demands. Alt aspects of supply management are discussed in Chapter 8.

Evaporation

All District distribution reservoirs are covered to minimize evaporation while protecting the water from
contamination.

Percolation
ACWD has percolalion ponds which are necessary for the replenishment of ifs groundwater supply. Since the

District’s service area covers roughly the same area as the Niles Cone Groundwaler Basin, recharge through
ihe District's percolalion facilities is an important District supply.



Figure 9-2
District Water Deficiency Action Plan

If mederate deficit, the following
management Measures are necessary:

implement voh.intary measures
(0-20% reduction)

If water deficiency worsens, implemeni
mandatory measures (20-50%
reduction)

System Audits

The District has conducted an annual leak delection and repair program since 1987. This program will
continue as a regular part of our operations.

Modifications to Operations

A blending facility which blends softer San Francisco Regional Water Systern supplies with harder
groundwater has been in operation since 1992, This facllity, along with other planned facilities, will help to
meet ACWD's hardness goals and to help insure an equalized feve! of taste and hardness for all ACWD
customers. However, under severe drought or emergency situations when sufficient San Francisco supplies
are not available, the hardness criteria may be relaxed and addifional, higher hardness groundwater may be
utilized.
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Table 91
Estimated Worst Case Three Year Drought Scenaric

Drought Drought Drought
SUPPLY/DEMAND Year 1 - 2006 Year 2 - 2007 Year 3 - 2008
Supply
imported Supplies
-State Water Project 10,400 14,400 13,600
-San Francisco Regional . 13,500 15,300 15,300
Local Supplios
- Groundwater Recharge 9,000 20,900 13,700
- Local Groundwater Storage 10,000 0 4,100
- Del Valle Release 1,000 3,400 1,000
- Desalinalion 5,600 5,600 5,600
Banking/Transfers
- Semilropic Banking Program 15,600. 17,900 17,400
Total Supplies 66,100 77,500 70,700
Demang
Distribulion System Demand 57,300 57,800 58,300
Estimated Conservalion Savings {100) {300} (400)
Groundwater System Demand 8,800 13,800 8,700
Total Demand 66,000 71,300 66,6600
% Short to Meet Demand 1% 0% 0%
Notes:

1. Undar crilically dry canditions, lhe grundwater system demands may be reduced from Normal Year candilions, which would occur as a resull of
temporarily lowering groundwaler Jevels in Ihe Newark Aquiler {in the Forebay area) to slighlly below sea-lavel (minimum elevalion of -5 feel mean sea-
level). This lemparary drawdown of the Newark Aquifer may subsequentliy reduce the quanlity of saiine grouadwaler outlows to $an Francisco Bay,
Iheraby reducing the averall groundwaler syslem demands.
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Emergency Inter-ties

ACWD also has water distribution system pipeline interconnections with the City of Hayward and the City of
Milpilas. These have been planned to be used during emergencies such as earthquakes. If appropriate,
these interconnections could be used during a water supply emergency. In addition, as a SFPUG wholesale
customer, ACWD may also receive emergency supply benefits from a recent inter-tie between the EBMUD
system and the San Francisco Regional System,

Drawing from Reserve Supplies

ACWD is participating in the Semitropic Groundwater Banking Program. ACWD has 150,000 AF of storage
capacitly reserved at Semitropic, with over 100,000 AF currently in storage. in a drought situation, ACWD can
retrieve waler previously stored at Semitropic to help meet service area demands.

In addition, groundwater modeling of the Niles Cone Groundwater Basin has indicated tha! the basin
groundwater levels may be temporarily drawn down to below sea-level without causing long-term water quality
impacts to the Basin. In a severe drought or water shortage emergency, as documented in ACWD's
integrated Resources Planning Study, ACWD may allow the Basin groundwaler elevation lo be temporarily
drawn down as low as 5 feet below sea-level.

Reduction of Demand

ACWD is committed to providing a reliable supply of water to its customers. The District strives to provide the
highest standard of service possible to all customers within its service area. During a time of water supply
shortage, first priorily is given o meeting health, safety and human consumption requirements.

Since the opli.ons for supply augmentation are fimited, the District's need to reduce demand during the drought
emergency is very imporiant. By adhering to the BMPs in the waler conservation MOU, we are working to
reduce demand in all customer categories. Chapter 7 provides a detailed description of these programs.

It is also important that business and industry be allowed to continue to operate, therefore, some consideration
is made for these customer classes when demand reduction levels are developed. These levels extend o a
potential 50 percent shortfall, in comptiance with the requirements of Water Code Seclion 10631. Howaever, it
should be noted that if this level of reduction were to actually occur, there is a potential for major economic
impacts among the more water inlensive industries in the District's service area. Table 9-2 shows billed water
consumption by customer class for FY 2003/04. Using these figures as a base, Table 9-3 shows a typical
sensitivity analysis for demand reduction by customer category.

Once the demand reduction level has been determined, ACWD will enact a program that will include actions

required by each customer group. The Drought Management Action Plan for various levels of supply shortage
is described in Tables 9-4a through 9-4d.
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FY 2003/04 Consumption by Customer Class

Table 9-2

Customer Class Cansumption (AF)
Residential 34,100
Indusltry 4,100
Business 5,200
Institulional 2,300
Landscape 6,300

Total 52,000

Table 9-3

Example Sensitivity Analysis for Reduction in Levels of Consumption

Water Consumption |No Deficiency 10% Deficiency (20% Deficlency (30% Deficiency |50% Deficiency
) Amt. (AF) % Anit (AF) % Amt (AR} %  Amt (AF)  |%  Amt (AF)
1. Total FY03/04 consumption 52,000 52,000 ' 52,000 52,000 52,000
{oxchides hydrantsfiretines)
2. Required overall reduction |0 ] 10 5200 20 10,400 30 15800 50 26,000
3. Required level of 52,000 46,800 41,600 36,400 26,000
lconsumption ‘
4. Example level of reduced
consumption:
Residentiaf 100 34,100 90 30,590 80 27,280 68 23,188 57 19,437
Incustrial 100 4,100 90 3,690 86 3485 85 3,485 70 2870
Busingss’ 100 5,200 90 4,680 85 4,420 85 4,420 50 2,600
instittional 100 2,300 90 2,070 85 1,955 85 1,955 50 1,150
Landscape 100 6,300 90 5,670 70 4410 54 3,402 0 0
Total 52,000 46,800 41,550 36,450 26,057
5. Residential level of
consumplion-
Avg. god per unlils servec 293 264 234 199 167
Avg. gpd per capita® 94 84 5 Lifeline 64 Lifeling 53

Notes:

' Daoes not include water use for dedicated landscape accounts {i.e. residential, industrial, business and institulional landscape agcounts). This waler use s
listed separately under Ihe “Landscape” category,
2Based on a lolal of 103,970 single-family and multi-family residential units in 2005 (source: ABAG).

3 Based on Janwary 2005 Department of Finance population eslimate of 324,838 for Fremont, Union Cily and Newark,
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Table 9-4a
Drought Management Action Plan
Minimal Shortage (5-10%)

ACWD Action

« Initiate public information campaign.

« Explain drought situation to the public and governmental bodies.

+ Explain other stages and forecast future actions.

» Request voluntary water conservation.

* Prepare and disseminate educational brachures, bills inserts, etc.

+ Send technical information to specific customer types on ways o save water,
« Display infermation at Public Programs.

+ Nolify media.

» Begin advertising campaign.

Requested Customer Actlons
Residential
« Implement voluntary water use reductions.
« Adhere to water waste ordinance.
- Business/industrial
« Research reuse options,
s Improve cooling tower efficiency.
Cities/Schools

« Request water conservation measures be instituted.

Enforcemoent
1. Educational letter, call or visil.
2. Educational visit and warning.
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Table 9-4b
Drought Management Action Plan
Moderate Shortage (10-20%)

ACWD Actions

Adopt ordinance banning water waste such as: hosing of paved surfaces, irrigation during daylight
hours, unrepaired leaks water running into the street, fountains, except those using recirculated water.

Set Allocations by cuslomer type.

Accelerate public information program.

Disseminate technical information.

Insti{ule rate program to support conservation.

Ask consumers for water use reductions at proscribed levels.
Lobby for passage of drought ordinances by cities in service area.
Encourage use of ET rate for landscape watering.

Train staff for more interaction with the public especially leak detection and irrigation prablems.
Increase efficiency of ACWD operation lo ensure supply.
Increase advertising.

Minimize hydrant flushing.

Conduct water audit pragram.

1 Requestad-Sustomer Actions

Residential

Adhere to water waste ordinance,
Remain within water allocation or request an exception.

Urge use of water saving plumbing devices in the home.

Cammercial/industrial

Adhere to ordinance.

Stay within ailocation, or request an exception.
Recycle wherever possible.

Water served to restaurant customers on request only.

Use of ET for watering of landscaping.

Cities/Schools

Reduce landscape watering.

Enforcement

1. Educational letter, call or visit.
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Table 9-4¢
Drought Management Action Plan
Severe Shortage (20-30%)

ACWD Actions
+ Adopt Base Consumption Allowance for each customer class and establish use charges.

» Advise area planning slaffs of possible short-term inability to supply new developments/ annexations
due to shortages to existing customers.

»  Continue public information program at accelerated pace.

* Implement rate program fo include fines for water wasters.

* Require all homes and businesses to adhere to mandatory requlations.
s Main fiushing for emergencies only.

+«  Waler audit program expanded.

Customet Actions
Residential
» Adhere to allocations, and restrictions as stated in ordinance.
s Use of ET for landscape watering needs.
» Use of greywater encouraged for landscape.
Business/Industrial
| + Limit landscape watering.
¢ Submit audit of company water use demonstrating conservation efforts.
Cities/Schools
« Limit landscape watering.
= Cover pools.

+« Al fountains turned off.

Enforcement .

1. Educational letter and visit. Fine for overuse/waste.
2 Final warning. Fine for overuse/waste.

3 Instaliation of flow restrictor. Fine for overuse/waste.
4 Shutoff, and reconnection fee.
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Table 9-4d
Drought Management Action Plan
Critical Shortage (30-50%)

ACWD Actions
» Al steps intensified,
+ No potable waler used by Jandscape meters.

+ Reassess allocation plan for possible per capita residential allowance.

Customer Actions

Residential

e Adhere to ordinance.

+ Remain within alfocation.

¢ Car washing prohibitad.

+ Suggest monitoring water meter.

s Pools filled with water from lank truck services.

» Dripirrigation, greywater or reclaimed water used for landscaping.
Business/Industry

* Landscape walering limited to tank truck services or reclaimed water.
s+ Recycling of watsr required wherever feasible in process.

s Fountains turned off.

Clties/Schools

= lLandscape watering fimited to tank truck services or raclaimed water for playing fields.
s Pools filled with tank truck water only.

s All public water not required for heaith or safety prohibited, except if tank truck walter can be used.

Enfor¢ement

1. Educational letter and visit. Fine for overuse/waste.
2 Final Notice. Fine for overusefwaste.

3. Flow restrictor. Fine for overuse/waste.

4 Shutoff and reconneclion fee.
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94  ADMINISTRATION OF PROGRAM

In keeping with ACWD's Water Deficiency Action Plan, afler comprehensive study the Board will enact, and'
staff will implement, a water demand management plan based on actual condilions. As done in 1991, a
drought rate structure would be developed to augment and suppor the demand reduction pregram. Shown in
Table 9-5 is an example of drought rate structures based on the four levels of supply deficit.

Tabie 9-5
Example Rate Structures Based on Deficit

Residential

Cutback 10% 20% J0% 50%

Base Consumption N/A 350 250 200
Allowance {gpd)

Base Rate ("BR") BR Up o 350 Up lo 250 Up to 200
2 x Base Rale 351 lo 475 261 to 350 201 10 300
3 x Base Rate 476 lo 600 351 to 500 310 to 400
4 x Base Rate 601+ 501+ 400+
Greater than Flow restrictor

4 x Base Rate Threat to shut off

Business/industrial Governmental/Muiti-Family Residential

Base Consumption Allowance (BCA) Base Rale

20% above BCA 2x Base Rate
30% above BCA 3x Base Rate
40% above BCA 4x Base Rate

Above 40%, full audit and possible flow restrictors or shut off.

Nole: Aclual rate struclure and base consumption allowance lo be sel by ACWD Board al the lime \he waler demand
managemeni plan is implemented.

Impacts on Revenues/Expenditures

In 1987, the District's Board of Directors established a Dry Year Conlingency Reserve that was designed to
minimize the impacts of future shor-term demand reduction on rates. The reserve was based on the
assumption that two out of every ten years could be expected to require demand reduction efforts due to
drought. When fully funded, it would be able to maintain lhe District in a revenue-neutral position through two
successive years of 25 percent reductions below normal demand levels. The reserve was applied during fiscal
year 1991-92 to offset the effects of the drought emergency, and rates did not have lo be raised 1o offset
revenue losses caused by the demand reduction.



In 1996 the District replaced the Dry Year Conlingency Fund with a Dry Year Water Supply component in the
District’s Capital Improvement Program. The purpose of this CIP component is to provide funding for the
District's dry year water supply program, including the costs of the Semitropic Banking Program, and other
potential programs such as purchases from a Drought Water Bank. This GIP component is currently funded at
approximately $2.8 million per year, with a provision for unused funds being carried over from year to year.
This fund will help to reduce impacts on rates during dry years that occur as a result of reduced revenue due
to reduced water sales, and additional costs of securing supplies during shortages.

In addition, the adoption of the District's water supply emergency plan (Ordinance #30, see below) would atso
include the implementation of excess use charges. The revenue from the excess use charges would help to
offset impacts from reductions in revenues due to cutbacks in water supplies.

Adoption of Plan

During a water supply shortage, the ACWD Board would take action to declare a water supply emergency and
enact appropriate ordinances as required by California Water Code Section 350-358. In May of 1991,
Qrdinance #30 (Appendix C)was put into effect. This Drought Emergency Ordinance delineated the elements
of the mandatory conservation program for the ACWD service including waste restrictions and excess use
charges. The ordinance is updated as base rates change.

Impact on the Billing System

In order to implement a comprehensive billing program that could inciude differing rate levels for the drought, a
new computerized system was installed. This system is capable of making changes in billing, and ailows
maximum flexibility for data retrieval.

Monitoring Use

The District monitors water use In two ways: total water production at each of the District's production facilities
is monitared daily and monthly by the Operations Department, and billed consumption is menitored monthly
through the Finance Department. The District reads each customer's water meter, and provides a water bill
(with consumption information) on a bi-monthly basis.

Coordination with Other Agencies

ACWD serves the Cities of Fremont, Newark, and Union City. During the 1991 Drought Emergency, Union City
enacted an ordinance that supported ACWD's restrictions, and the City of Fremont set forth 2 Resolution that
supported the District’s actions. During a future water emergency, ACWD will coordinate with the three cities to
help resoive the situation. The District also has developed emergency inter-ties with the City of Hayward and
the City of Milpitas.

Customer Notification and Assistance

ACWD has an active Public Information Program that shares information with the public in a variety of forms.
The District's web-site, bill insertions, direct mailings, newspaper articles, a speaker's bureau, school
malerials, and purchased brochures are examples of this program, All District departments assist customers
inneed of help. Leak detection, service verification, bill adjustments, and engineering support are all offered
lo our customers at no extra charge.
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9.5 CATASTROPHIC INTERRUPTION OF WATER SUPPLIES

Emergency Response Planning

In addition to preparation for water supply shortages due to droughts, ACWD’s planning also includes
preparation for catastrophic loss of supplies due to earthquakes, power outages, hazardous material spills, fire
emergencies, water quality emergencies and malevolent acts and events. ACWD has in place an emergency
response procedure that documents the responsibilities and response procedures for these types of events,
These procedures are documented in detailin the District's Emergency Response Manual, and the key actions
are summarized below:

* Mobilize using the Standardized Emergency Management System/incident Command System.

Assess damage to water system and its infrastructure.

« Evaluate damage and develop remedial action plan.

« Initiate repair and restore water service.

¢+ Monitor progress of repairs and restoration.

s Communicate with health officials, the media, and water users on supply status.

» Coordinate with local, county and State in accordance with established emergancy management
guidelines.

» Document damage and repairs.

Evaluation of Catastrophic Loss of SWP Water Supplies

in 2004 ACWD completed an analysis of the potential water supply impacts of the loss of SWP supplies due to
a catastrophic failure of Delta levees. This evaluation focused on the District's SWP supplies because the
SWP provides the greatest quantity of imported supplies o the District service area. The emergency supply
scenario evaluated by ACWD was based on concerns surrounding the 2004 Jones Tract levee failure that
threatened use of the Harvey O. Banks Pumping Plant to provide ACWD its SWP supplies. Under the scenario
evaluated, it is assumed the South Bay Aqueduct is functional with its sole supply coming from Del Valle
Reservoir (i.e. no supplies from the Delta are available). Thus, the analysis evaluated ACWD's ability to
provide water to its customers considering no State Water Project or Semitropic/transfer water supply
available and all applicable production and hydraulic constraints. The analysis assumes the current (2005)
distribution system demands and no emergency conservation benefit.

The analysis assumed existing conditions from May 2004, specifically average groundwater levels, median
SFPUC allocation, and 6,000 AF of emergency storage from Del Valle with no additional ACWD storage. The
following rain year replenishment of local supplies assumed 2003 conditions for ground water and available
diversions as well as 3,000 AF of inflow to Del Valle wilh no additional emergency storage. Median SFPUC
supply is agsumed for the following year as well.

Findings from the analysis show that ACWD could continue to provide full water deliveries to its customers
for over 12 months, including the projected annual increase in water demand, before supply and
production constraints limit further defiveries, ACWD's estimates of its ability to withstand an extended
outage of its SWF supplies is attributed to the projected availability of its local supplies (groundwaler,
desalination), emergency storage from Del Valle Reservoir in the Alameda Creck Watershed , and
continued purchases of San Francisco Regional Water System supplies.

9-13



Appendix A

ACWD’s Groundwater Management Policy



ALAMEDA COUNTY WATER DISTRICT
GROUNDWATER MANAGEMENT POLICY

(Adopted January 26, 1989)
(Amended March 22, 2001)
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GROUNDWATER MANAGEMENT POLICY
ADCPTED JANUARY 26, 1989
Amended March 22, 2001

BACKGROUND

The Alameda County Water District (ACWD) was created by a vote of area residents in
December 1913, thereby becoming the first water district in Caiifornia to be formed under the
County Water Disirict Act enacted earlier that year. It is governed by a five-member board of
directors, elected at large.

~ Inthe years preceding the vote, local farmers and residenits had become concerned about
water companies and agencies exporting water from both Alameda Creék and local groundwater
to nearby communities such as Oakland and San Francisco. The result of these exports was that
the groundwaler table was falling at a rapid rale. The voters hoped, in establishing ACWD, to
regain control over local water supplies, to protect the underground water in the Niles Cone
Groundwater Basin, and to conserve the waters of Alameda Creek.

ACWD now has several sources of supply, including water purchased from the State Water
Project {via the South Bay Aqueduct) and the San Francisco Public Utilities Commission (via the
Hetch Helchy aqueduct syslem). But groundwater remains an important component of its supply,
currently furnishing 35% of the water ACWOD distributes. In dry years, groundwater has contributed
over 60% of the supply. Thus, conservation and preservation of the groundwater basin continues

to be a vitally important program for ACWD.

AUTHORIZATION
This Groundwater Management Policy is based on the statutory authority granted to ACWD
under the County Water District Law (commencing with Section 30000 of the Water Code); the -

Replenishment Assessment Act of the Alameda County Water District {Section 4, Chapter 1942
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of the Slatutes of 1961, as amended in 1970 and 1973), which grants additional powers to ACWD
to prevent pollution, contamination, or diminution in quality of the groundwater supply; local well
ordinances (Fremont No. 950, as amended; Newark No. 136; and Union City No. 109-73);

agreements with other agencies; and local hazardous materials ordinances.

POLICY STATEMENT
Itis the policy of the Alameda County Water District to efficiently protect and manage the
Niles Cone Groundwater Basin to ensure a refiable supply of high quality waler that satisfies
present and future municipal, industrial, recreational, and agricultural water needs in the ACWD
service area. ACWD will develop and implement appropriate programs within the ACWD service
area to protect and manage the groundwater basin as a long-term source of water supply for
ACWD. ACWD will also actively protect the groundwater basin from activities outside the ACWD

service area that may negatively impact the water quality and/or water supply of the basin.

OBJECTIVES
The purpose of this policy is to protect and improve ACWD's groundwater resources for
the benefil of both ACWD's customers and private weli owners by taking actions designed to meet
the following objectives:
* Increase groundwater replenishment capability.
* Increase the usable storage capacity of the groundwater basin.
« Operate the basin to provide: (1) a reliable water supply to meet baseload and peak
distribution system demands, (2) an emergency source of supply, and (3) reserve
storage to augmen! dry year supplies.

+ Protect groundwater quality from degradation from any and all sources including: saline
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water intrusion, wastewater discharges, recycled water use, urban and agricultural
runoff, or chemical contamination.

* Improve groundwater quality by (1) removing salts and other contaminants from
affected areas of the basin, and (2) improving the water quality of source water used

for groundwater recharge.

The specific groundwater management programs thal have been developed and implemented by
ACWD to achieve these policy objeclives are listed in Table 1and are described in greater detail

in Attachment 1 to this Policy.

This Policy is intended to serve as a guide to ACWD management in the continued development
and implementation of programs to manage and protect ACWD waler resources and as a
nontechnical document to explain ACWD groundwater prograrhs to members of the public. This
Policy is not intended to create legal rights in any person or organization, or to impose legal

obligations on ACWD. it may be amended or repealed by the Board of Directors at any time.
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TABLE 1 - SUMMARY OF ACWD GROUNDWATER MANAGEMENT PROGRAMS

Groundwater Program

Description

Water Supply Management

Planning, managing, and optimizing ACWD's sources of supply:
walershed runoff, SWP water for recharge, SWP waler for
lreatment, SFPUC waler for blending, and water banking.

Groundwater Replenishment

Operalion of ACWD groundwater recharge facilities to oplimize
1) capture of local runoff, 2) replacemaent of water extracted from
production and ARP wells, and 3) maintenance of groundwater
levels to pravent salt water intrusion.

W atershed Protection and
Manitoring

Asslsting in the protection and monitoring of the watershed to
oplimize the quality of runoff waler available for ACWD water

supply.

Basin Monitoring

Sampling and measuring wells to assess and evaluate 1)
groundwater quality, 2) waler pressures within the basin, and 3)
the direction of greundwalter flow.

Welthead Protection Program

Idenlify sensitive recharge and graundwater areas, mainiain an
inventory of potendial threats wilhin these areas, assess the
vulnerability of source water, and develop management
strategies 10 minimize the polential for groundwater guality
impacts, -

1

Aquifer Raclamation Program

Pump brackish water from degraded aquifers in order to 1)
increase useable basin storage, 2)yimprove overall waler quality,
3) prevent movement of brackish water toward ACW D production
wells, and 4) provide (future) supply augmenltation through
treatment to potable water standards.

Groundwater Protection Program

Maintain an active role in 1) assisting wilh the identification of
potential groundwaler contamination, 2) implementing monitoring
systems al hazardous malerials slorage siles, and 3) providing
tachnical oversight for investigations and ¢leanups al hazardous
materials spill sites,

Well Ordinance Administration

As enforg¢ing agency for municipal ordinances governing
conslruction, repair, or destruction of wells, ACWD provides
inspeclion services, collecls fees, and performs field searches for
abandoned wells which could act as a conduit for contamination
of groundwater.
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ATTACHMENT 1
ACWD GROUNDWATER MANAGEMENT PROGRAMS
{March 22, 2001)

Eight major groundwater management programs have been developed and
implemented by ACWD to achieve the objectives identified in ACWD's Groundwater
Management Policy:

. Water Supply Management

. Groundwater Replenishment

. Watershed Protection and Monitoring

. Basin Monitoring

«  Wellhead Protection Program

. Aquifer Reclamation Program

. Groundwater Protection Program

. Well Ordinance Administration

Water Supply Management

— . ACWD has three primary sources of water: (1) runoff from the Alameda Creek
Walershed, (2) treated surface water purchased from the San Francisco Public Utilities
Commission (SFPUC) and delivered through the Hetch Helchy aqueduct system, and (3)
untreated surface water purchased from the Stale Water Project (SWP) and delivered
through the South Bay Aqueduct. Alameda Creek watershed runoff and imported water
from the State Water Project are used for replenishment of the Niles Cone Groundwater

Basin.
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The groundwater basin is used conjunctively with surface water supplies. Generally,
surface water production facilities are operated throughout the year to meet distribution
system demands. Groundwater production facilities are operated to meet a portion of the
base load-demand and to meet peak and emergency demands. A desalination facility is
planned to be operational in 2002 to treat some of the brackish groundwater currently being

| discharged to the San Francisco Bay from the Aquifer Reclamation Program wells (see
Agquifer Reclamation Program section) and produce a new source of high quality water.

ACWD conducts an annual survey of groundwater conditions to determine the
amount of imported water needed to maintain groundwaler levels within an acceptable
range and to determine a replenishment assessment rate. Groundwater levels are also
used to trigger dry year water management response programs, including additional waler
conservation and utilization of off-site water banking and/or exchange programs,

Owners of wells who pump water from the groundwater basin are required to pay
areplenishment ass_es_smen_t to r.eimburse ACWD_for a por_tion of the cost of.irr_rpc_)rted water
used to recharge the depleted groundwater basin and to help offset ACWD’s groundwater
basin operations and management costs. Currently, the owners or operators of 234 wells
receive annual registralion forms as part of the replenishment assessment program.

Reclaimed wastewater is a potential alternative source of supply for ACWD. ACWD
will cooperate with the Union Sanitary District lo explore appropriate and beneficial uses of

reclaimed wastewater within ACWD's service area in locations where there is very little risk

of percolation into the aquifers used for potable water production.

Groundwater Replenishment

ACWD ulilizes sections of the Alameda Creek Flood Control Channel behind three

inflatable rubber dams and recharge ponds (abandoned quarry pits) lo store and percolate
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water into the aquifers of the Niles Cone Groundwater Basin. The groundwater
replenishment program serves two major roles:

(1} Replenishment of groundwater extracted tomeet local demands and to replace
brackish water exiracted as part of the Aquifer Rectamation Program.

{2) Maintenance of groundwater flow toward San Francisco Bay, in order to
prevent future saline water intrusion from the bay and te displace brackish
water remaining from historic saline water intrusion.

Through ACWD's fong range Capital Im;arovement Program, a major portion of the
recharge ponds below (i.e., west of) the Hayward Fault were rehabilitated in 1997 and 1998
and resulted in greater storage capacity within the ponds and increased the rate at which
water is recharged to replace water pumped from the groundwater basin.

Recharge facilities are operated to maximize the capture of local runoff. The
operating crileria for the recharge facilities and the groundwater basin are continuously

evaluated to_opt_i__mize the use of these resources.

Watershed Protection and Monit::rtnq

ACWD plays a major role in coordinating and com}nunicating with other state and
local agencies to influence policy decisions related to activities within the watershed of
Alameda Creek which could have a negative effect on ACWD water supplies and the
groundwater basin. This includes review of environmental impact reporis, technical
evaluation of National Pollutant Discharge Elimination System (NPDES) permits,
emergency response to surface spills, participation in walershed planning and technical
committees, and participation in planning studies for expansion of wastewater export
facilities in the Livermore-Amador Valiey.

As part of ACWD's walershed protection program, ACWD will require (to the extent
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ACWD has legal authority to do so) and in all cases will request that lead agencies for
- future development projects within the Upper Alameda Creek Watershed that may affect
water quality in Alameda Creek determine the extentand significance of those impacts, and
will request such lead agencies lo require adequate mitigalion of any significant impacts fo
Alameda Creek and ACWD. Specific mitigation measures will depend on the particutar
features of individual projects including their location, size, volume of water applied andfor
discharged, and the physical/chemical/biclogical composition of such water. Mitigation may
include either or both implementation of on-site source control measures or contributions
to off-site mitigation projects, such as reimbursement of a portion of ACWD's cost of
constructing and operating a demineralization faciiity. The goal of whatever mitigation
measures are employed is to prevent individual project or cumulative effects of
development (or other projects within the Alameda Creek Watershed) from adversely
changing the quality of groundwater in the Niles Cone Groundwater Basin.

ACWD is working in coordination with other agencies o impiement a watershed
monitoring program consisting of sampling surface water, measuring water quality
parameters, and estimating water flow rates at key localions in the watershed. ACWD also
palrols Alameda Creek performing visual inspections and collecting samples for water
quality analysis. ACWD has constructed and maintains an automated monitoring station
located adjacent to Alameda Creek at the west end of Niles Canyon which provides
continuous information and signals an alarm to ACWD when there are significant changes

in water flow or quality that may affect the operation of ACWD's recharge facilities.

Basin Monitoring
The District performs weekly water level measurements of representative wells in

each major aquifer to monitor changes in groundwater levels. A more comprehensive
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monitoring program consisting of sampling and measuring water levels is performed in the
spring and fall of each year to assess the groundwaler quality, water pressures within the
basin, and direction of groundwater flow. Production wells are monitored regularly for a
wide variety of water quality parameters specified by state and federal regulations. The
groundwater recharge area is monitored daily for water level fluctuations to track
percolation rates and to schedule water impons.

Because of development, many privately owned water wells that ACWD has utilized
in the past for monitoring basin water levels and saline water intrusion have been
destroyed. Since these wells are critical fo the management of ACWD's groundwater
basin, replacement monitoring wells have been included in the Capital Improvement
Program. From 1997 through 1989, 32 monitoring wells have been installed as part of the
Menitoring Well Construction Project. A total of approximately 60 wells are expected to be
installed by 2007 to provide additional geologic information, to replace destroyed wells, and
to improve water sample and water level data acquisition through efficiently located and

appropriately designed wells.

Wellhead Protection Program

The 1986 Amendments to the Safe Drinking Water Act require each state o
establish a Wellhead Protection Program which “protects the wellhead areas of all public
water systems from contaminants that may have adverse human health effects.” California
is relying on local agencies to plan and implement this program. ACWD has initiated the
identification of surface and recharge areas vulnerable to contamination for the protection
of ACWD's groundwater facilities. The program alsoincludes the identification of potential
cantaminant sources, deveiopment of management practices to reduce the contamination

risk, identification of areas to be monitored, and preparation of a conlingency/emergency
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response plan in the event of a contamination incident. As an example of a management
practice, ACWD has worked with the City of Fremont to require a "Do Not Pollute” decal at
each storm drain inlet within a development adjacent to the recharge facilities and has
mailed a stormwater runoff public education brochure to all houses on streets with storm
drains that discharge directly into a recharge pond.

The groundwater portion of the Source Water Assessment Program {SWAP) that
is now being required by the California Department of Health Services (DHS) has a similar
focus to that of the Wellhead Protection Program. SWAP requires the identification of
sensitive surface water and groundwater areas, an inventory of potential threats within
lhose areas, and an assessment of source vulnerability. The primary difference between
the programs is that the Wellhead Protection Program additionally identifies management
strategies to minimize the potential for groundwater quality impacts. Because of the
overlap belween these programs, development of the programs will be closely coordinated.
Since DHS is requiring a SWAP for all new sources of water, a “pilot” SWAP is currently
being prepared for Aquifer Reclamation Program wells that will serve as supply wells for
ACWD's futurg desalination facility. This pilot SWAP will serve as a model for developing
a SWAP for all ACWD facilities in the future.

Both of these programs are expected lo benefit from the resulls of the American
Water Works Association Research Foundation project being jointly conducted by ACWD
and the Lawrence Livermore National Laboratory. The project, titled “Predicting Water
Quality Changes from Artificial Recharge Sources to Nearby Wellfields," began in the
spring of 1997 and is expected to be completed in 2001. The scope of work includes the
characterization and evaluation of groundwater flowing between the percolation ponds and
ACWD's production wells using isotopic tracers, age-dating techniques, and production and

monitoring well sampling. A major objective of the study is determining groundwater and
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chemical travel times within the fastest flow paths belween the recharge facilities and the
production wells.

ACWUD's efforts in developing a Wellhead Protection Program and maintaining a
strong public education program have been recognized as a Groundwater Guardian Affiliale
by the Groundwater Foundation, a private non-profit educational organization that is
dedicated to educating the public about the conservation and protection of groundwater.
The Groundwater Guardian Affiliale designation is awarded to entities at the regional level

that work to promote shared responsibility for groundwater protection.

Adquifer Reclamation Program

The goal of this program is to remove entrapped saline water from degraded
portions of aquifers in the Niles Cone Groundwater Basin in order to increase usabie basin
storage, to improve overall water quality, and to prevent the movement of this saline water
toward production wells. Pumped water from a combination of nine Aguifer Reclamation
Program (ARP) wells is discharged to flood contro! channels in accordance with a NPDES
permit issued by the Regional Water Quality Control Board. Operation of this program
depends on the annual availability of water supplies to replace the water that is pumped out
of the aquifers. In the future, some of the wells used in this program will be converted to
supply water to the brackish groundwater desalination facility planned for Newark to
supplement ACWD’s drinking water supply.

Five other wells are being evaluated as possible additions to the Aquifer
Reclamation Program. These wells are former Salinity Barrier Project wells, The Salinity
Barrier Project (SBP) was initiated in the late 1970's by ACWD in cooperation with the
Department of Water Resources. The plan was to install 14 extraction weils strategically

located to create an alignment jusl inland of the salt evaporator ponds, running parallel
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along the entire stretch of ACWD’s shoreline. Simultaneous pumping of the wells would
create a trough along the alignment to prevent inland migration of saline water originating
from the bay and evaporator ponds during drought periods. In addition to preventing new
sea water inlrusion, SBP operation was planned as a potential augmentation of the Aquifer
Reclamation Program during non-drought periods for mitigating histaric sea water intrusion
in the interior part of the basin. By the late 1980's, five of the fourteen wells were
constructed. However, the project was postponed pending further evaluation.

In the course of comprehensive water supply and facilities planning in the 1990's,
ACWD determined that operation of the basin below sea level during drought periodsis no
longer a necessary or desirable strategy relative to other water supply options that have
since become available to ACWD. Because the basin is not likely to be operated
significantly below sea level during drought periods, SBP is not needed to prevent new sea
water intrusion. Although ACWD's groundwater basin strategy no longer includes a salt
waler barrier, groundwater modreiing indicates that pumping these wells may help to
improve water quality in the infand portions of the groundwater basin (which is the goal of
the Aquifer Reclamation Program), especially if they are pumped during wet periods with
high piezometric head. More groundwater modeling work is needed to determine whether

their contribution to water quality improvement would justify their activation.

Groundwater Protection Program

ACWD takes an active role in (1) assisting regulatory agencies and industry in
identifying sources of potential groundwater contamination, (2) implementing monitoring
systems at hazardous materials storage siles, and (3) providing technical oversight for the
investigation and cleanup operations at Leaking Underground Fuel Tank (LUFT) and Spills,

Leaks, Investigation, and Cleanup (SLIC) sites to assure the proteclion of the groundwater
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basin. Coordination with federal, state, county, and city agencies similarty involved is a key
to the success of this program. This program’s objectives are to protect the basin from
future water quality degradation by ensuring that existing tanks have not leaked and that
future chemical releases are quickly identified and controlled.

Since 1988, ACWD informally provided assistance to the California Regional Water
Quality Control Board - San Francisco Bay Region {Regional Board) in overseeing the
tnvestigation and remediation at LUFT and SLIC sites. In order to memorialize the terms
of this participation and to further strengthen the coordination between the Regional Board
and ACWD, the agencies entered into a Cooperalive Agreement on June 27, 1996. ACWD
entered into similar Cooperative Agreements with the Cities of Fremont, Newark, and Union
City on March 25, 1897, June 26, 1997, and August 12, 1997 to further strengthen the
interagency coordination and cost-effective implementation of groundwater protection within
the cities. ACWD also entered into an agreement with the City of Hayward on July 27,
2000 to work cooperatively on sites which threaten or affect water quality in the portion of

the City of Hayward that is within ACWD's service area (Hayward Delachment areas).

Well Ordinance Administration

Ordinances to regulate the construclion, repair, reconstruction, destruction or
abandonment of wells with the boundaries of the Cities of Fremont, Newark, and Union City
were adopted by each city (City of Fremont Ordinance No. 950 on June 26, 1973, as
amended by Ordinance No. 963 on October 16, 1973; City of Newark Ordinance No. 136
on July 12, 1973; and City of Union City Ordinance No. 109-73 on June 18, 1973). The
purpose of the ordinances is:

“to provide for the construction, repair, reconstruction, and destruction of

wells, including cathodic protection wells and exploratory holes, to the end
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that the groundwater found wholly or partially within the area of the [cities]

will not be polluted or contaminated and that water obtained from water wells

will be suitable for the beneficial uses intended and will not jecpardize the

health, safety or welfare of the people of the said city, and for the

destruction of abandoned wells or wells found to be public nuisances,

including cathodic protection wells and exploratory holes, to the end that

such wells will not cause pollution or contamination of groundwater or

otherwise jeopardize the health, safety or welfare of the people of the said

city."

Each of the ordinances designates ACWD as the enforcing agency as defined by
the Department of Water Resources and requires that a written permit be obtained from
ACWD prior to conducting any of the work described above in each of the cities, By
separate resolutions on January 10, 1974, ACWD agreed to implement the cily ordinances
and authorized the collection of fees to defray the expenses of enforcing them (Resolution
No. 74-002 to implement Ordinance No. 950 as amended by Ordinance No. 963 of the City
of Fremont; Resolution No. 74-003 to implement Ordinancé No. 136 of the City of Newark:
Resolution No. 74-004 toimplement Ordinance No. 108-73 of the Cily of Newark). ACWD
has also worked with the Cily of Hayward to amend the City Well Ordinance to require
ACWD's approval prior to the construction, operation, or destruction of wells in Hayward
Detachment areas.

ACWD has developed a well destruction program in cooperation with the cities.
When land use changes are proposed, the cities require the property owners ordevelopers
to obtain a letter from ACWD indicating whether wells are located within the boundaries of
the development. This process gives ACWD the opportunity to conduct a record and field

search for wells before development occurs. If wells are located within the development,
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the city and appropriate parties are notified. The destruction of abandoned wells then
become a condition for approval of the proposed development or land use change by the
city building or planning departments. ACWD also maintains a process to insure that

abandoned wells are properly destroyed before water service improvements are accepted.
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Appendix B

CUWCC Best Management Practices Annunal Reports:
2002-2003 & 2003-2004



SONTI6LA YODT=I83 A POSTUNEATIIR= LS YOLM; OSSR U otid At ud duwq Ao samns dusqy-dis SO0TI6146 LO0T=122 ), PISIINEMIDIL=LLIOIYD Y 0558 wrepiunid auned dwig Faomaamna-durgsdan

SOIG L6 jo & teprodey o6 116 J¢ 58 papnday
Pl FETTI R paJRewuly posejay
0 0 LIP9S Lo6LL 1BIOL 0 0 §REYS geLee 19304
¢ N 5L ¥MN POWNDISRUN 6 ¢ N f23- LY palLnOISeLN ‘6
] 1] 611 2621 N0 g o 0 (743 S6L1 0 g
¢ 3 0 2 e, poapkady 0 o 0 g Jolep PatsAdy 2
a 2 00ta j=1%: 31 vonelii prempey § ¢ bl £85% L4%:H uelesuy paenpaq ‘g
o] ¢ 5622 vy IeUeaNESY) 5 [+] ] 8212 gy eucRImsY| 'S
Q Fi] 2401 173 [eLIsnpU; ‘b 0 8 0y Sie Jeusnpuy
a Q LbES 134 JeRRMIGT g o o] S50 h:1 o0 RIALWD £
0 0 [¥41:) 2192 Apwe J-ainp 7 [} [} 8258 202 Liwseg-mep 2
Q 0 55652 50989 Arweg-a8ug 3 Q o 5262 £2929 Apwied-Buig -t
1) o {4v) i {2v) (o) uno
ol il S oo Smea T
pausjeunin paielen edA ] pajejewan prielow add)
{dv} sepaageq Jejep PUE SJUNOIDY JO JOquNY ‘g (3} sataalleg 8RR pUR S)UNO3Y 30 Jequiny g
OSZELE UORRIICOd Bole IS 1BI0) 'L 05ZEzE uonendod a8 soaseE 10} |
JuojewIojut uORRIRdod Rty adjAleg Ty UORELLIGN} bONRNdog BRIy 8IAIBS y
500212190 FO0ZH 0L
ooz DOMOD WViLSQ 191epM AJUnoD epaluepy fx1 114 2DMND 13141810 2 ps KJuno) epaiue)y
HEBA 0] peprugng aweN yun Supoday e C) papuugng sweN W Suucday
¥SM] 1RVM P SIUNOIDY 2s[) JOIBM B SN0y
1401 23y IS7) INBAN 99 SIUNODOY WL | 3 {401 a8ey

EN SR W SWNODY LAl MmN




L00T6ie

i 3Ry

L1181 PIBOAAADG =LY 1M OFTT| U0 MOYS AWOL OB R 10-somna gy dm

WINPT GOHLNAEIOT S AL vILIN PusEE S O0E-000Z @ 1uBuAdan

wnoda teuewing

L Oug

) PR By

4

PrauRsnoy Aruwep-nny Jad Sunssad ebeieay ‘gL

— 4

proy@snou]

RIB{ JED A avep

SO0T/6116

Zio [ ey

£ 1 1E£6 ] FIEaAISeUaLLIO Iy M O5sR] ULOpMOYSiau0,duq B0 om0 dusdysdin

Aiei-aBurs s2d SuoLrad 28y G|

SPOYIINOY
Aure)-ini 10 BB 80532 6eAR Jeal-an oL

Sproyasnoy Apuwey
-36uss o B1e) Beves A0RiAE sEab-anLy T

Poyssnay
Awes-ninw 53¢ SIapot 0 Bownu BbeRAy 7|

preyesAoy
AjjwegeiBurs Jod SIBHOL j0 Jequinu ebeeny 11

) dNg

664 UF SIUNDIDT [PUSINIISU PUR {R1LISHEU
‘e AQ (4] #5n feiEm 10} 0L

nmmN_.._

Si¥ £651 W SIUNGoDe 1L ooyl J0 OGN G

Z661 Ut SIUNODOE [BIISNEU JO SBQWNN §

2661 1 SIWNODOE [EIBWILICS 10 AS0INN 2

6 PUZ § Sgang

L661 U] SINMODDE PEBLUN J0 JBqWInN ‘g

v dNg

Z664 55 301 SHUN AYUIRI-RL 4O JOQWINK 'S

2661 01 10ud pAOMSUOY
spun BUSNOY ARwEy-a(burs JO Jaquiny "¢

PL PU® Z SdiNg

05S8gE

L661 Ul SHUR Afwigj-ainus jo saguny ¢

1 £8y9)

L66) W SRWOISND Apwej-aifuss 10 saqunN 2

I NG

"R IESBON) B 1] PIXIOU oM SRL A3 LU SIED e 11 ) (MIBIMED 11 ITE, SMQ AR MBD
) YIS " LERMEMIOT) WGSH) J0) SR 100 I ) P Thea (0m I1 ard LRI IINE D ]
L RS AU RO R i Utubos g1 (860 T A, $90G hy Uig St 0 2661 U
IOTY M Poths Doyt 23) epenyy Suvmdy0) A LD B ENTINGIED $ VT “BYTA 350 2006
Ll L] o oA L WITeR AUMN 3 10K
“L661 %1 YYIA BSVE N0y

&

, FUIH ¥R (A g-piny
._n__Enn_o_nc_md.nn.._n_::cwa:o_auoc_uwauu ._nEo.w:u..om

"M G} 01 IGEFEAR SHUOIIY LOTBULIONT ISI0B1G JICU J 'SHOEA 1DD

DUE Blendn UED N0 SRIBWNES BIGEUOSED AW 'SNIE[IBAE (0 1 pAsINbI; eep
U 2 JUCS Y "pNEINPUY 5B SJING DYIDAAS sy SUAWIINED; B6e18a0d Bt
11 PITA 8 WD} S13] UC PIPIAGK BIBP FY L SO Siyg Ave Sy o soud
OTMND 3 04 PIAWANS Pue pe1oidwod B8 ASNW 0] SHyL SSNOILIMNLSNI

0e0L
DIANT 0} patiwgng

1PUIs)( Jajem funo)) epewe)y
' Supy Bawoday

2jeq te2A eseg o).

Buicumanpurn

0 whpUEOWoR

BIEQ) JEY ) I5eF




CU0ZIE 116 16155 O5SRy AIOIIqLIPRID Mumauorduwq i somny dusy; dut $00L/610 SH6 1S 8Lossey Aorsumpas/auniauosdug/Ra0 amny Jwgydin
I |
Liuw) Aq suoype) 1 SMEQSY LI IEHUSDIEEy JO JeqUnN o [] 2 041
a o 3 L] [] [] [ ney o 5 [0
u [ ] L} L] 9 [T ° hl 688
i Q 5L
K L] o ¢ & ] & |eam ) L) Ty
¢ 0 ¢ ] a ] L) 01 [ [ bl
L] ] o @ o ° & 2443 2 % L.l
) [ 7061
@ ° [ [ o 0 o (v ) o 1561
& 0 [} [} 0 [ I HL dn-motioy mona
Buiaecey Bumpoey eay
L L} [] L} [} a a 2o81 10N SABams sAaamng
9 o o o o 0 LI et 1na), fq papsidin] SASAINS T4YISUNY) JO JeQunN g
tumounun]esaoumfleouzspeeyn 190 I I Tl [ oL
Jea) AQ Jopas DORZAI w0 pIBIS
1D AQ RUOEHEIRU] O] LN MOTRAMN 11D 12019 () wed) 3 &a o et
L] L h] 9 ? b b ey BORZIEILE vo PILADg
[) o 0 0 a [] L] Ll Er o8
L] 0 2 o o ¢ i 1858} .
0 o ] o o c 3| vesn v s LN L0 BasraTs
[ o 2 [] o 2 v 4 tent il
9 Q Q @ bl [ o L BRI LS v Sl umns
[ o © [ ° o o | tees ° ¢ e
2 o 2 2 ¢ ° ¢ e DB UP paTRLLRG
[] o [} [] [ v b | st [ e vast
._u_uh._z diyusquey | Bnuzy | mon | miesy | poos | oiny jsee, \ . T P————"
Jesy, A aopes 8L
112 A SUONE)EISY] IS0 L YN FMOTENIN N feauesny (| Bed) g 200ZriliE | Vo pRimRtng
st ol iy ¢ ° ZoMi
D55 joxy . L] BOOZH NI | U0 prtusng
oS o5 o ° 2 .
bes o Ll shoang Aywe sdoning fiwes
4 4
H “M _..“” “RICN "o -oibiuys "o IR
0es it [T Jwep Aq sAeang ez JejEM TYINSOISIN §O Jequny Y
o a (13
o [] 156k eiep Buisxa ypa
P3{JIRA JON 9§ PaIop wiIS Traj, 40 BI2R AP it OL B DINOM NOA BUGUM HYDA P} 100195 1183 ),
Jve), Aq sumiBoid (|3 WOy (LA74Y) SONIAYS HALYM phimugs3 g feo [T 1661w osooys @& e o
ARAUSE Sy J0) SWBWRINLEs wheianaD A
L] ” 0 £
u ] [] M “_ M H”. DUEMOL UPAI BIBMOIED 01 ALl 0u Baey i WAISAS GU) ‘KyrySe gy smomasd 10 WiouEcwe
FIU3 310U O 1104 | 04 yadS jeu 1aj 12D AN WD LIS O OOV 01,09
L) ) ] 2 3 [ 1885 NN pUe JEak £ #S00UT ‘MORG PEZURLNE LOYBWGL S BRALI0T 15T AOK
) ¢ ) ) o [ [ Al 1984 S 10} 11P8:7 WEIQ0 6 "SusuraAnbas SBRIBASD dWE Surete pesl o TR @
[ [ [ [ [ [ 5061 toud paRiturs AIAE W HESID o ssooieuBis EMOie | BQUXE 'SNOILONYLSNI
o [ [ 0 [ [ T M 18
[ Qk [ ot @ [) Fv) et Rt hu..w_aou epaurery
[ [] o ) ) 3 Tobt . ) N Gunrodey
o 3 5 5 0 o | MBMIFAQ 1ea)-aidInK TAI0ISIH AARSY dNE @
APrmagey an | dreasiey | Ofreohcy 0w | oreopes | drraoiog oN | drrsansy chind i o -
feuspMnSuE e an] FRII0UALCY EC
Ten;, A pmmdio? SABAUNG 11D J5 SQUnN D Buii3 wodey saonueiyg tuawabeuey Jsag
£30 2 aBey MINIDA0) TAIOISIN ANADY AWA IIMAS £Jo | 7824 MANATIIAL) TAIOINH AIANOY JIAE SIMAT




S0GT/H /6

Tiu | ey

2

1]
¢

swun
LULLEJULT ]

LEGL0N0

sak
EE6LA0N0

seh

E£66L/1L/6D

€00z
AL

LOOT=TRIA 1 O=d W ossep dquuisdpuud dug/3a0 aamnyduaqyrdiv

sarmpuadyy wesBosy Assung Jmep o

“GoLeULOU SHN Sxoel AousBe ok moy sauosag g
LPOADEN SADAING DIB wWHTy JBUM Ul 'S Y B
[l e
UBaQ SISE0 AJAINS pue 'SNSas ASMINS "PatHdues
ou PUE PAIBKO SABAITTS 40 JAQUINU 3Y) BABH TL
LSutinEpuadinonal sbuies
SBEM DUE SIIISRI LOIRNIEAD PIPNRW 124] SieNIed
oy oy LR L PRDIADIG WBAA LY
{$482unS 0f PRINDS) 10U 109G POp )
Pesn Aqendd) 5 pOUIW JUIWAINSERL YA D
(sAenans 20) pexnbes 1ou

ou NG PROUILLIIY ) BIUe MGeliil E10] BNTERY G
{8hanits 10y pBIAbet 100
e " Dy } e pod W '8
oy NPIYIE VORRBLL JWOTEND JORASD JO M L
oy SJ3UN PUE WeSAS uofedun ¥0eyT g
tAIAING JOODING

Aessaoau
3% sa0cey 1910 Sumeat averian HAesanoau
se ‘weib)d | Lo TR 129D

JG BEARD (Ua KLip o uonepeEIEL P
ol 3O RIS OF SO PUR BSIRI o JOR0) 94T S

A5500u §f WBIEIN8)
DUSLRLIOSS! X 39E1UR) O 1940 pUE ‘S218)
o A FRRIIE 'SRIBA MO} PERIMNYS NI b
S¥0UD IHBW
ou PUR SIIOTE} "sieRt) Buipnmu; ‘Syee 10} ¥Ry g
heAing Jodbpey
[+ ‘PIRIGWOD Skanns jO sBquny 7
Q SPEIENO SADAINS 1O JDqWINN 'L
qurosdy
fpurey 1SN0 Adauns
sifurg
BR(] ABAING 18388 ')
PRI 3 SBA USYM "534 )5 '€
Lehanng
SN SO IEM \ENLEDIER ATIWY 1L 10) ABereas Bunayrewr
Buiabi e palsawadun pue podoRAep ADUIBE JNDA Sey 'f
LPAUOWRIdWI G xem udum 'S4 1| e
skanns
250 D{EM IBNLSDIE: A NWYTIDNS J0 ASeress Suneysew
ABugabie e perewdtis pue patteaap Louale 1ok 5B 2
. ‘8 3IMT INA ADILVYHLS
Aoualiy INoA "L6B1/ZLIEC P MO Poubrs ol yo paseg 1
uaiepus wejduy "y
MW[AWoD %00 19SIQ JeiRpp ANin0Y) Epawwely
BNTEIS UN0S JNG upy Buniodey
SIAWOISND {eNUIPISaY AjIURS-[H{DW

pue Ajrwe-eiBuig Jo) sweiBoid A3ANS JAEM 'LO JNG

10 WS g | Ymnn

S00T/61/6

g g Ifey

S 16152055 LOISIGIPIR/SWHAW0,d w210 23mna dugydin

Hrsracky

P iy Filis mv
"Ry DONEAAHERNC) 1A LN BB | (OZ-000Z G 1WGiAcaTy
reba Ly At oz ord BT L

G o oy
Q 0 sy
o o 1881
I a M
o ] F661
1 o 5L
] [ [T
1 o tus
4 Ll 1. 13

Ruwegnng Apieg-#iug [

Lme Ag SUonEyRISY)
 SUORNGLS(] PERYIBMOUS MOJ4-MO [EUSPINY JO JOGUINY 'O

[] ] oL
o a (1}
] ] 1681
o 0 OB6L
¢ [ sasl
] [ vl
¢ & [N
¢ 1 7681
[ [ 168}

AlwEg-umy )

Auieg-otBurg

MIARAL TAIDISEH ANATY AT I A0




S00T/01/6

T30 | 98rg

POOT=IR A5F | O=d N B¢ ossep dugiubid suudpdus 830 oomno dwgyrdan

sBmupusdxy ureBoid AeAINS J9TEM D

"vonewelu) U SHres Aouolie sk Moy SQUIST g

Puoy LPINIEN] SAIANS B U TRUM ) S0 ) B
spawaen
VARG $1500 AJAINS DUE “SINSAr ARAMS "POIduios
PUE DBIBLO BAIAINS 10 JBqUINU AT} BABH ZL
SRUCIHEDUBUNLOIR) $EuAes
SB1RM PUR S)MTS0U UONENEAD DRPNIN TRY) Spedoed
UORRLIO: L PAPIAGHT SIGLTTEDS 23084 'Lt
(#A9AmE 20; pannbas 10U JnG Papum )
GUON PN AeidAl 51 DOLTAW JUBUIIMNTESW YN 0}
{sAamms Jo) pasnbes 10u
ou = Ing pep ) ease Ggebun mo, G K-
(8A2AMS 10} PRANDY 10U
ou I POLUALIWCIBL) 9 padEatpuR] SINSERN ‘G
ou #0pTPS vonelivs! JPWoISnD dORAIR JO MaIADY "4
ou Ssaus pue WIiSAT uonebin N0y 9

SRenng Joopng

ou au

ou Qu

gee

Aiessanay

st soddeg texo Bues) eceder 'Aesaosoy

ce wek K3 1) 0 ey
40 3D1A3D ) ol ! i

™m,

1O HRTSU G JOHO DUR SHES MOQ 1ON0] ¥04T) G

Aessessu p eweaeda)

PUILLLIODAL SO I3LIER O] KO PUE 'SAes

MO, SOIBIIE SHIE) MO PESUIDMOYT NPT I

™20ys e

Pue SKANE) 'Stapc) GUIPRpU ‘SHES J0) X50N5 'E
:AsAing Joopup

POIHALOD $APARIS JO QUINN "2

POIBHO SABAINS [0 JOGUUNK "L

flunosy
Kipuey unoy Asung
#Buig

BRUN)
A -y
ejeg Aeaing Jeieg ‘g
LE6UL0NG LPOURLNTUL I SEM UM ‘DK j
LsAanng

BEN /BJEA [ENUSRSE AN vL-LINW sop ABejens Butianpeus
s34 fButiebuer e polawadus pue padosep Ansate ok s ¢

£66L11071Q LPAURUDIOW ir SeM UBUM "SI Jf B
Lhanms

QSO APIEM LIPSO AWy -3 TONIS 103 Aletens Bunewews
[1-78 fBunatise)  pa MR Pue POCOOADD Aouebe nDA sey ‘2

1 ALVQA NG ADALYYLS
£66L/1 L60 Aowaly mod ' LESL/ZLIG) “SIER NOW Powds anod uo peses 1

uonejuswsdiu] 'y
$00T 9|dwoD %00 918K JMEM Aunoy epaswery
Jea, Shiels Lo Jng un Bugiodey

SIBWOIEND |RRUSPISIY AJUIBJ-HInN
pue Aue.i-aiBiig 1oj sweiBosy Aeaing 191em L0 dWE

M ANA WAl Yamnn

SUUTO LD

SU/ELI8 o SE paLeday

Tu 7 siey

L0018 AT 1 D=d N Osser dwguisdnud /g B30 30 mn durgys:di

wesbe 16 STouRmbBeya SUMLDIED O1 ABNUIE

PARHIUOW B I STIUICES! PRFIOU JTBU] (B LOHGWNSIDL) SAGILGW LaIS
UOHEAIGSUOD £ L3I £ BEN 1TIEM SOU] STIIEE PUR 1] |63 OF PIDBNE
OS[e Bue SIWAISNT Sdil LONEABSLOD ynm BUOIR PaptDs B8 250 Ruou
eyl ) SN 07 SHeaIS500 J0 15k v SIeNE] L3E D50 r@1Em ylng parss

DI UWIOU U BNOGR FUOABLABY PIRDUES | VB SUBIE 950K ] ‘351 301Bm
SPIOUSSNOY EHrenuns O PAIRA0D § 95N 110K CIBWOENT “BIEL G Ade
JOIGISND N0 e Pamutt Blep SIG By "wabosd sapa Vary asn

snem 4BIH ¥dS 1w & papune) oste seY gDV S} uoedisn sdedspu
SOYLITY JOJ OYSI N0 OF PRISAD OB BIE $ISWOISTD Plie *SBDISS)
Apurej-e1Buss ye o S8 10 894 POINO 22 $ILINB LOREBL yapseE Jo
PIBA 235183y £ J0npOsd S (M €8 BULAEM J19A0 TunusabId Aq sma saem
HEUL 2OMDR UED LUUOISN 12 AAIVEIUT BT Yl Je1UM Due f|t) Buuids
) Ul SANPIDS BulPiEm 26yL ISRIER OF MOL UG SUOIBTISY yim Spien
150 Japuiway vortelun peubsan worsm sivepse) Agwej-aibug e spuss
QMOV " 42183m DU} 11 obrewd |BUCSes yoes 10 BUIDD BU) B "SW31sks
vozebus g isnipe o) {eak 10d Sown o) Aneucyeas UaDISY:
Apure;-BiBUrS we paiou SRy CADY “KIPBK G TSRO BLL ARG "SIHUOENS

Y45 SAMIV 0 1E S42es) Yolum wesboud vonesynou vonelun

IERURDISA; € DajUhudcul Sey Om oy “weibosd ypne eruoprsas sy
Tk SnJEVIIHE UL Sy IUGWeINBDT | Jwg Apwes-eibuis ) 10} vondwexa
UE Paly SEy Due WeWRANDa) | gpg ATNESEINY G 10w TRY MDY

susuurey) °3

sE

DAITIBYA SE IS TE, 0 Ol 1 BZSUOT NOK AUM DU | IQILHT WoU; 35940
dINE FI Jo vonEIIRWeIdIo JNGA MOy [€10D w Uigidxa axeald SIANE

oN

Jmey jxoN

AW UL O lueuea
T BAOLR SE jSEd l2, Ve SURUAWRIdW) ANTOY Nk 8 °|

WS 8ARS0HD Sy 1SR 4y, 'Q
Swnkpuedx g ety 7
saimipuadcy paefipng |

anvg sy,

N AWH A ' 3 Smnny




SR0T/6 146

Tio 128y

£00Z=T03 A FT0—diN: 055y dwquudaund dutg/Sio oomnadusg:di

, £500A0p

$9A MAY-a0; §O 1507 PUe LONNEASIP 6y yoen Ausbe mok saog g

1] [-Frd PRINQUISID SI0JEIDR |FIITE) O ISqWNN 'S

[ 0 IPANGIASIP Srddey O] O QWY ‘3

“pRINQuISp

4] ¥ SIAIP jULEIRIISI- 1910 JO JAQUON E

painguISn

0 asi SPEIYSIMOUS MOY-MD] JO BTN ‘7

wa SN Hunassy 45 OS] PONQUISIG £8HAB] MOLFMa]
"SUEsUI g

YENoIY BUrSIuAADE SB 13w ST 'SILUBAS ALUALUWCD 18 LonmquIsH {ges o
WU O0g) SsgEMm 1P0 EGuL {Spaeo 1500t Burpew 10aap YBnays sy
LOIBAIISUOD SIBH0 QMDY 2 PRILA0T I8 St [BNUSDISA) ZEB1-82 Iy

“ASayens Bunegew [Gunedie] Jnok equaseq ‘G
Abaens
QBBLIAOILD sy Bunuseuodis (iSa Asuelie ok pib umyms. ‘SIAH E®
£SBIABD moY-mo] Busnguisip s0;
54 Abzteas Sunewiew /Sunbbe) B pado|eaep AJuabe Mok Seyy °y
UOHELLIOJU] UONNG)S|Q B2JASQT MO|4-Ma") ‘G
‘%02
PIITEB jOU SDOP UDIENYES BTSSR [ JAADY 'PBISItW0D Bg be Apms
PUGCES B TEUE GUR| YIRS UM JGARMOH "UOIEIMIES (BNIIE SUILLBIEP O
JMIn) JeeU AU v PHIRIWED 9 1M APMS UCHEIMES PUDSS v "HOAZ ANT
“ApmS SBUIABS PUB SISO ST DOMAD I Ul DRIBY 9121 4200 1,07
~IZ 34 Vg 9ANEAIBEUDD BIO0W ABtie)sqns 818 Aoyl aows sabmuannad
S} W ISBHUDD SRBE OOV 1884 ad 46 1enba seres Apeenw
Pug 94 s3d g1 L eNba SITe) RUBWARIde) Ahwe-aiSuls sabepend
Q00T 25941 VO ISP "SRR 20U J0) SN May pabueyy
SpiRpUEIS Biquiryd eouis 1o pousd @24 ¢  Jane pagsIduse
U3 SINQJ IEOY ] "SHINWE|-HOUS IO SO OUE S3ipwe} eiBurs 1oy
%S DI0m ER JIUTS (IADY U SPRELIMOYS 10) SHEI uonmmes “Apmis
1Y UC PIERY G JF SULIGS Sy: 1 pAISNPLIOS B ADNIS UONEIMES v

YRR ADauns Aue 30 SHNSDy puk sBlep ey Bupnou
PAULGIID TEM UOTEIIES MOY SQUITIP SSED|d “IACQE b HO 2 SiSHANY

SPESUIBMOYS

%UEe AOL-MOF KA SPI0GEEN0Y AIMIEEHNL JO NS phewss g
L5UUn Bisnoy Ajwer-inge

ou 01 WML VOIS %6, SU) ASySHES ADuBbe JR0K e
SPEIYBMOYS

w%0% MDY-m0] lish SPOLESTIoY, ARYe)-3i50is j0 1uasa0 paledhisD £
&sinar Busnoy AsLuey-aGurs

seh =y te %5/, oyl paysies Luabe oA ser -z

UIER Ul BB
JO IPOD DU B9 BIADS MO UF SUCNHPSLINT (2307 191 "GTA )] '®

LEWETAUNGD MO{J-M0L UL UTM STIMY BEN Sojem
FE0 puB SpRamoys moy-yEy 0 wawareidss buumbing esse
ou BOIAJDS SN0 L1 199 Ls FTUBUID/O AGEGDIONT UE 2L 5" |

uonejowa)duy "y

£002 @j0,dwo) %004

ey SRS uiod g HISIO IEM Auna) epswsely

) Bundodayy
ony Buiquinig [enuepIsed (20 dWg

0 ANR UL 3w

SO0Le 15

POOT=IEIA W] ?&Em...ov.m«_.aEﬁ:_..m.a:_._nlEp@o.uaZan.mE&.\”aE

SEBLIG O SE pevoday

Tioz a8y

‘utesBoxd jo STRUDAAES JuLIAP 0) Aenuue

PHOIDL 6 1M SIIVEPISH) DELROU FH8U] TE LONTWNSUOD JHGBWAW LEIS
UOREARISLOD © Yl SOOR0ES 8N JBKEM Jis SSNIEIP PUR W 183 01 pataelIp
OS|E 242 30T "Ml DOREADSUOS im Tuole DOPAd JuE 38N tewaou
sy 166K J0) BRSSO JC 15T Y "LIale] L3R 981 10iem yBiy panes:

DIT UNOU B PACTE SUCTIEINGD PIBDUE]S § Uey Sy B0y asr I3iem
SPITUBSHOY IALLIBIWIE O} PRIBTLOS S| IS0 SAIEM SIDWOIERY ‘S1ED ¥nDe
SFUOTEID NG Yi DIyl erep Sro) Bummnn ‘wesSosd ana) Loy e

FNEAR UBIH WIS 100 E POYTUTIE! 0SB SBY GMOY “SIN LoneBl.x adeaspue
ALY JO) BUSGRM IO O] PIIDILP OS{e I BRWAISTD PUE “SIIDPISIL
Aure-ambuss e o1 B2y 0 33y passyo 9 sl ucneSul uIpes 1o
Pres sonjlieey € 2anpax se lam s 'Buyatem Jaa Suluanesd Ag SITG snem
SE GEN0AS UED SIFUOTED JEUL JANLIII $1 UM JSILL PUE 42y “Buuds
3l Ut SBINPIDS Bunisiem 46y) 13nipe OF MOy UG SLORINSU LIV SPIRT)
150d RpuILUsy vonebun peulisep WIS SIvaEs Ajwe)-9)Bus |2 Spuas
GMOY “Fyleds Bu) Ll IEUBYD |BUOEEas 10ea 40 BUiued By YA “SWRIsAS
uceSuy aoy) 1snipe o (1eak 1ad Sy L) AleUOSEIS SJUapISss
Afiliey-915uIs HE PIYILOU SBY OMDY "$289K ¢ 1SBd Ty} J2A0 “SRWISAD
H4S 5.0MOV JO € $8u0es: uiium weBoid uoieayioy uonebux

I2NUSRIER) & PeruswRIdw! SeYy MDY "Wessad IPNe [BIuaomss) Byl

Q1 eageUIANfe LB Sy lustnindal | ding Ahwed-8i5ing o 0 vonduaxs
UE P SBY U WIWAENDE) | 4T Apedniniy du) 18ur SRY

Spuawwe3 -3

o8
AMDBYD S 158 B, 64 OF N JANISUCD NOA Aym pue | RQIUXT WOy Siagp
<INE S 40 voenueit MOA MOy 2380 11 wedxs aCeod "SI e

<8 SR O Jueisea
oN -5 31239 SE 1500) Je, Ue Bunusweldul ADNIDY oA 5y

«SY 8AR28})H SY 1SRG IV, 'Q
] samipuadrg lenpy 7
0 0 Sanppuatiny paRbpng (|
JERLXON  resa sy

iNAWA RUAT Yy




S00Lre 6

210 | 3By

WT=reI A WTO=dING Lot duqiuud sunddwgrBio 2amn dwqy:du

£SRTABR

EEYS MOY-M0H JO 1509 PUR LORNGUISID 3YI Y784 A2UaBE 1ok §300 'y
o] 162 TDOINGUISIP SSOIBIOE 10ONRY |0 JBQUNN ‘G

5§ 0 ‘panqusp saddey 13H0) |0 1Sguny,
panguis

pl 16 SBIABD JBWAIBITSIP-KFD) O QNN ¢
NG

0 L SPEDUIBAMOLS MOY-mO1 O IRILINN T
L] v 4S o [PRINGLIS|Q SEHAB] MOy

LT

UBNGI; BUKILIBADE $2 (M SE 'SlUdas AUUNWUioD 18 voinquise (Hes @
Jequiny (o8} Slsqem ino ySroig (spied 1sed) Suipew 138ap uBnoy siy
LONBAIBSLOD SIBR0 TANVDY "2 TERNUSET 1B SPUA ERUBPISa) ZEEL-Y I

"Aleeds Sunawew Sunotie] Jnok esag 'q

iASarens

9EEL/ILD/LD sng Bunuewsdus wbee Aouble JnoA pip uaum 'SIA 5 e
LEIABD MOY-D) Bunruistp Joj
=24 ABajeas Sunayew Bunabie) ¢ padopep KaueBe ok teH '

UGHRULION| LONNGIISI] 324685 MO|4-MOT "R

‘%08

PIIIXT |OU 580D VO ] 1 QMDY Pas 29 ves Apms
DTS € JEL BUA] YDNS [JUN JIADAO0M "HOREIMES TRNIDE SUNUDIoR &)
ANy BB BY) W D 90 i AES Uor PUTORS ¥ “OO0T Anr
"Apmg sBuises pue SI500 JiNG DDMNGD 84l Ul PArsK Sl A29D 0T
-0 Wi VELD SAITAIBIUOD B0 AEHUEISQRS SJeABx) ovurt sadenaomd
PSR Ut UADGLD $183; (WMDY “TEK Jad 4.6 [enbe sete: Apuep-mnw

put stk md %44 enbe sees susweneida) Spue-aitiun *sateoasd
CO0Z S50 U0 POSEL "SSP JAMOYY 10} SUIES MOy PIBLEYD

sprepues Bugund Sours JO *Pouad 1834 § 2 B0 PeySTeWotoE

i STIED GSHU ] FHIWEL-NINW 10§ %OP PUE SeyIwe) Aitius Jaf

5,05 IOM EIE BIAISSE (MDY U) PRI UE 2 SIey "Aphis.
1BUI WO PRSER "G00 J0 Suiidy U3 U PIPNPUDD SEM APNIS UONRINES v

Yoseeses Aams At o SHNse) pue SHED U Buipniul
"PAULISSD SEM LONEMTES Moy 9QIS0p Oseand ‘SA0qR RO Z D1 SIL 1 Y

[BPPOYIBMOYS

%08 MO[jMO] LI SPIOUISNOY ANWEI-NU J0 JUAACE PARWIET 5
&SHUN GUIENCY Ajrue-ninus

sak 201 WIS ADAS UOIEINIES 4,62 a1 paystes Aouabe ok sex y
SPRIYIBAOYS

%08 MY 405 LM SPIOUBSNOY Aluej-adurs 10 1uaDIed SAEWRSS ¢
2suun Sanznoy Lnuer oibus

S04 403 WAWIRNNDAY UOIENIES % 5L My PAYSNES Aouebe 304 sep 2

UJEB W BOUBLDD

10 BpOY PUE E35E IDIAKES INOA Ul BUORDIPSIIN 7800) 4S1 "SIA It @
LSUETIFIUNGD MOY-M0| A3Y] UM SBIOTXY SN IG1EM
1D Pue SpesyIomays MarySiy Jo wewesees Sunbes esne
ou ITAITE INCA W DAY 11 IILUIRK HYLVDUOLED LB SiAY1 5) 'L

roas
BB

uofjiuawedity y

@o)dwo) %001

SMEIS W04 ding 12810 J8jeas AJUNO2) Bpayy

up) buiodey
ooy Suiguinig jenuIpIsey 170 dine

o0 AWR WLAL YN

00856 118

230 ¢ 3%y

£00C=IT AR 0=d N GLosvR HuqLiadanud A

SO/B1/G 0 5T patitay

wesSontd 1048 o5y 9B Y 39 oNoN o Jo

ped 8 10 Jepo Juoyd U0y 900 SUSTIM SMOY S1A JBWOISTD oL o)
PRIDYC D€ SINAGD Y] ZHE | O JOUS PHITIEWN SOIND0] YIA SIBUOISND
B PUE M5 I8 7 T0MIE LONEAITUCS 003) S3Pikosd QMDY

we/Rso aamnydusy i

swewweD 3

Jse
BADBKD SE ISP 12,30 S) 1 /episuoD noA A Put | GIYFE WOk Sep
dY¥E S8 O UONBIUAWRHIWS INOK Ay JEIRD U ERIXD aseRd 'S I} R

B Sl e Ieuea

oN <SB ANE e (see 1e, ve Butpunitun A NSO Y Inod sy |
W3 Al DBl vy 1ERe 1Y, 0

005y sQunypuadxl Aoy 2

I 0 $9unppusdxg papbpng |

P TR LT R T Y]

SwnpUMXs UORAGIRIQ B2\ABY MO}{-MOT T

‘PoGuISIp

1ep pue (1S58 Ui pRSNI0 I Su 4 '3'l) PIPESY B BN 3 UoHInnsuoY
TH61 240 "x UNDI0E "aLoyd "SSBIDDE FWRU SSWasnD SIPHY2U) B
"SI FNIDD QUM TITWISAD 11 FORN Of PISH T ISRARIEP S$ITTY Sy

" URISAS LOINGIASIP pue Busjaes ;nok SquU2sep 'S0k 11 g

PRI TINAID
#5e0E120 MAY-MO| BT U0 JEUM 1 'STIA ) e

M AWE Al Y an




S00Tre1/n

E00Z=TE% A W E0=dN G4 055%] dwquudnuuddig Sio samn dwigydm

SOI5LIG & SR pILocaN

30 | #feyg

SUBwWos ‘g
-

SAIIGNG ST ISEE (2, 39 O1 ¥ JBPISLOD NOA Ay pue | IqRx3 EQFEU.._E“
B FRA JO UCUBIURLSIG JN0L MOU HEIRP U wgitxa 3sead "SA 4 B

LWE SiA jo
an RIEUEA 52 QA0043 S 1SE8] 1E_ Ve BUmeweitw; ANy N0k §) ¢
«S¥ 8AHDAY] 5Y J5E87 3y, °d
pRYYZ ssnppuedyy By 2
QgoLs SRZLE SInypuadxg patebpng |
ey AL )
sanypusdxy weificid uoyoaeg xea ; upny weisss 5
F43 "PIAGAINS U] WASAS VOISO JO SB1L JO JRdWIng ‘2
1] ‘Ul WAHSAS LONNQUISID JO $R4US JO JoqWny |L¢5 TS
eieg famung g
{9k seeh g} eak sed suadyd jo seuww cgy Ap I de Laang
wesSosd uusep yea sy SqUIsap ‘sak e
sak twesbeud uoioerep xes; WaisAs & eesedo Auabe ok 300’5
LUPNE PHIDIDWIOD BUY) 10} SISOUSKIOM UPTIE YAAMY POIENXLIOT
sak YL I0 SERSS) JipRe JO SRl SH0Y- ntyuiew AJuebe ok $90G 5
cu vodai siyr Sutinp pne xeas-ny £ 0o wed Aouabe snod w.ﬁon
LUDHINPOIT 1B jO e0sed € Se S8sn agegues SBRIED O] posn
o e B A3 01 S} U0 SRp JRSSondu gy fuatie 104 490Q "¢
“pennbos S| Jpne walshs
QIESSHIN B Byl 0 > $1 AKddng 1010 / (sasy) aiqeyuen
£6°0 JOUID + SIES PABI) § IA0GE SR ) Buss B
SBErS (2v) WaisAs ayy o Addns. el 3unEg >
il (v} Sa5n BIGEYUBA WAISAS 1WBUI0 IUWIAIE] g
P50 {49} ss1es pasersw Buwmteg €

UORNpOS |21e) 1o wassad
€ ST 25N B|QRYLVA HEINUELD O) PISN (JIEBA/IY] SIMER 9] BT ‘SIANT

¢1eek Suroson

524 STE IO} 1PNE WiSAS Buusess-axd ¢ paledwes Kougbe mok se -y
uolejumuadws) 'y
£00Z oeditios) %001 PUIKY 8 Aunad epaiwepy
feay SMEIS WIS JINg ‘nun Suodey

Jteday pue uonsalaq yea 'SPy Jejem weysks (0 JWE

FHAWS WA sy

SPOT6 L6

zjozafey

$00T=122 4 FT0=dNBL 0552 dwqauudpundsdwg, 10 20mns-duty, - dni

SOELIG 40 52 papoday

‘paunba
DI SPINIPUBIND OU 'BIG/ALIT | “$1Y BUOILPPR seyamY 0] paau
QU SEM 2240 POED A L1 SISO} SIADN0 I9ATD Q) Buseunuiay Arojsaau
TUSITS DR MOV "IN Ul SIY LOYRIBAIOEUCS SESEYDINY AMIY 22
Bue L3 10} vyl weiBosd 10ad 85 o1 uErH Jo BatoN o Jo
HEd 58 40 o puaud Wity Mt Fjsges QMY 210 JBWRIRND B4 O]
PRUBO AIE SINADE OIUL 2664 0 JOUC DONRISIM SBIMXY YuM SIFLOTST
M PUR HIS pe 01 SI0MBR LINEAIBSUDT SR} EINIMNE QMDY
Sawwon 'y
Jse
FHLIIYI ST [SBIT 18, 50 01 Il SIPISROD MO Aum DUR | PO WOl SR
oWV SKIT O UONEISBLIBI0EN MG MOY JIEIID Ur UIBICXD 9982 "3 4 4 &
£aiNg Sy o eups
on .58 8930 SR 1SEE e, Ue Bunuawaidun | oNTBY Rk 5| ‘1
»SY IMIDIPF sy 1SR Ty, g
o SRINbpUAdXS [erity 7
000% 1] samppuadsg pawbpng 4
Je0y pxeN eap St

SINYPUBEX UONNAWISI IIAB] MO)4-MOT 5

‘pRrGSID

Ttep pue (IS u pAeDIo iy du P91} papasy 51 BENRY | UHRANSUCD
2661 0id "2 1rGme “Suond "SSAIPDE ‘Slweu JawoE D sapnpul g1eq
SIY SARI81 OUM SIBICISTI R X O] PASH ) ISEqERP S50V S

T WSAS UonnquISD pue Sunrer nod Qs sAh ) o

LpeyeN SImARn
asegeg MOY-AO) BIE JRLLICE 1B UISTA J1

20 dWf i ymnn




SONZre LG £007 182 Prled B ossey dwquuud nud dmgyBio-somna dusqyr.dur

SUIELIG O S8 pauoday

15212 0U $200 SUOIPBULIDD DAL 30 W Sosd jgonms ¢ o) pasu
U] "UDEING] PRI S BRE DDIADS AT FUL LI SN0 iy
SluMuWe?s -3
JtE
DAIDRLO S8 {SES| JB, B 0} il JADISUOD NEK LA PUR | BRI WOL SISP
N SIL JO UCHEWIBWRUN ITOA MOy sap Ut etz @seaid 'S L e
LdWg STy J0
oN WELEA S8 OAD043 S¢ 1583] 10, VB Buiuawsamdur ADNIOV 04 §) ]
~5Y 9A[I293] By 15907 Iy, 'Q
o wuﬁ:i.-uaﬂw Ny 2
[ 0 sameuaday perfiong 1
B8 IXBN JERL BIUL
sainypuldxy weuBosd Jjoqey Ny
“poitad Bnpodar Buunp sl Lonedin paleNpap
0 WAL DR)0ID: SIFI0W GSN-DRXILL tyim SIUNgOYE |[7) 0 SBGUWNE g
£0SE "R BSN-HEXIU M SIUNOA0E 11D 1O JeqIn T
“ApIS AlEhSER; Sy BAUTSE 'q
[AAppmins)
LPEIINDUOT ADNIS ANISED) BUl SEM USUM ST I T
45,8100 BAEISDUR) DEESIDSP 8} SIUNGISE
BSA-PANIL YOIMS O $8ANUEU epinoud O wnbaxd e §2 suew
ou @yl 532558 O) Aprys E.ﬁﬁnw_ € pRLNpUY Aouale oA seyy ‘|
Apmig Aupqrsesd g
1A Boda) Suung
fi] SIGIIW YW DAY SILUNDOSE PRIMMBUN A[SAICIAGIG JO JAQUINY ¢
5B 10U SBOP SUONIIULDD PRI IG LRNGIE 1000 £ X0) pBay
Y1 'SI0JRIAY L, "PRBIAL YIE BRIE 0ATIS CARDY BU URJUA SIUNOTe I

weBoad 3 eqUISe g

sun BuysSLog 25

“R-Ensmion E 109 PuE yoLe: 0 VB 5] Sem uoyw ‘S3A e
LOSM0-BUWINOA Aq WS pue SUCUIRUUOD PuSlalIuh

ou Bunsize buiiyones Jo; weabard ¢ aaey Asuslie nek seog 'z

LWET0-BILIN0A AQ

534 11 PUE SUOHDOUUED Ml (12 J0) S1352W Dartbas Asualie 1nok ssog |
vopTUaWedLY v

£00Z a8dwos %601 1oUISIQ Jejep unios epeusey
BB SNIENS HUOY JiNg U Supodey
Bupsixg 30 1403y PUB SUOHIAULOY

MmaN fje 10) sApY Aiporiwo) ynm Bupeiel #0 dng

L40 [ 982y 0 AWE 0 [ N

SO0TB1 /0 POOT=1E2 A R 0=d WBL os5el duqiuud auud dug/Eio samnordwgydin
SU/E1/6 10 SE PALOLI,
SJIRILMLCS g
_SE
MIDBYS TE KT T, 54 01 Y JIPISUED NOA Ay DUE | IGIINE WOy S0
dWE ST 0 voReaWwsKdUn MR MOy RN W IR0 sseod *SIA i ®
LW i1 O
oN IURUEA SE VN0 s I1SEM JE, ue Sunuawadul A5N3 Yy NOA 5 'y
«SY $A1I8Y 3 Sy s IV, Q
254 SINPOUSCN {BPIDY 7
feluiny] oo0Ls seunppuadx] pAedpng L
oy
-y ELLT TN
sampusdyy weslicad uononeg Xeny / UpaY weysis
22 PAABAINS BUR WISAS LONNQLIFIF (0 SIIW JO IBAWRN 7
iR "UN WATIAS UOINQUISID jO SATLU I SIRWINY 1RI0L |
eieq Kerns ‘g
{8043 1204 1) ek ad it j0 so3W £F ARE W Aanng
wesfod CONsMap Yes) Y IGUISIO 'S §r e
sak Lwestnd uotI9I9p YR WIAS € 9181000 ASuebe Jnok seog g
{UpNe DRIRIdWOD 3UL IO} SIBRUTHIOM UPTIE YALMY PASITWOS
sak U IC A1 PR |O SPI003) teNoy-w1 uejuiew AswaSe anok seog ¢
iens
sak Hodes sig Supnp ipne dres-gry £ 918dwos Sauebe inok pig o
LUHIONN0A 1101 )0 A £ Y2 SOSR HIqEYLDA SIRINED D) 035N
sak saniea auy Aian m 3 vo mep Aesseasy dein Aouabe ok spog) g
‘peantas S Ipne WwAsAs
FEITHN BUAYL ' > $1 dEng o), 1 [s9sn epaegan,
£60 18I » SET PIRON) P FNOGE S160UIMY By} Buksn D
L2ve5 {4%) wanshs 21 o Addng @0 Suweag ‘o
741 v} 5957 arEYLon WaisAs S0 suuUAIaG q
06023 (Jv) seles posaiow sunwaag e
TIPS 210 4O Tuaosad
2 58 350 ozm_,sus HLIMAED O P30 (824/5Y) SOnes Iy SRS "SIA L2
Lrend Buodas
sak S14) 304 pPNE WAHSAE Blrusios-axd @ SoteRiuee »Q:umu Inod sey -y
vopeuawe)du) y
00T 9adwo) %001 1BRISH] JWem uno epewey
UgAA, S5 W04 JWa Jury Buoday
1ed9y PUR UOKIAR(] e SHIpRY Jejea WEISAS (00 dIE
130 1 ofey 0 ANS TULA | A Ymn




£008/61/6

£jo 1 2%y

A =TUISS TN MOUSTPE00Z=IB9 A TG 0ndINE L0558 ] duiquuid anud g 80 somns-dtuqy-du

EZD Ad BLaiid s au) Jo) PIZHLGRND MPPHOS UoREBLN PIRLWISD
WE SE jfas S "SUMEPUAWILIODE.) PUE STUp; yum Aenng yoes SAOE)
Hodes y ' $8esasr alencies o) pewiepad 51 153 dno 2 pue “paredwod
51 4Bnan] HEM UOTRIS-AG-UMIETS © "BII0U GUR SHNPIYTS XKD udnesis
1€ $43AINS dn-mON0) 9594} Buning “SaIUSIRE! 0] ¥I5UD O Sanins
uonefiul paneap pRR0 Bie 1aBpng-0A0 Agerunuos ose yey; sjunoyy

“MORK) BQLISEPD 'SIA 1 T

23kanns pavapdwon

94 Asnomadd 10} sABAINS dn-molo) apinasd ASusbe nok 5800 'g

34 LSHnS; pue siaga Aauns e nok og g
sak UOIELION| { LOCOY SIS BpraOly
sk ey 3eliu) 1210 Jnsesy 9
SBA B3y dEISpURT ANSeaw P
Sy sempayas vonebiy dapasn ; rardy o
ou SiSARUY AL UGHNGASIL 'q
ou WBUT WIILG uonefi) ¢

A3ams oA jo ped e Slualsr adeospuer] Busa)f ayt 10 yJiym aenpuj ¢

[vard "PAIGIHMID SABAINS JO JIQuIny "¢

|44 PRBYD SAPATIS J0 1IGUINN ‘7.
“ADRNITE BITSUS O)
PénnuCped JuE SUORESYLDA DHN- RSND puer #51e; 20 abBejo;

=asenis sdErpUL] NRNHES O] VORGSR SIoYd |aueE Jue 15 Gun
AOU S OMOY "USTEAILET SEAUISNY U290 10; BUAKOe s1ewoysha
a0y} & $Aeins spa0xd &3 wesboug ssaursng uedg AuneD epawyy
Ul ulim posdinied CSIE SR CADY "UONBLLOU| DRSS JOLUQISS
FIASUB O] ped 822 S|[2D JUOND dn-moHo 'SIS0edmd Guedprq

0] BOIE pRGEISpUE] SINSEDW O1 BIS-UT 64 ||t 4eta 10y1 218D & Suwb
‘HediLd 6] paperRs Yo BBy Ay Sutlempy) [uslew ud a4 Unm
PEpIPL BI8 KB BHI o 33 WORAWMSUED EAULE U Pasey
$:030 dot petebie) o) Payew 51 WESe sy BuguIse) eueIRw g

<A Sunetize; ; Buy wuoadusag q

ABaens sup

565110010 Buuausaidiy tBad Asusbe INok pip ueum ‘g3 L e
£shanrs sdeaspue) o) ABaess
FEYS Sunabie; | Bunaxiew € pedciaaap founlie Mo sey

sAsaing sdesspue 'g
L9142 Bumg yoes s108png Yum

534 X SIURCIL 01 SATNOU ASN e opiassd Kauabe 1nok 9 'S
() sabpng
62rE SRR Winin SIIMOD0Y 13901 wanebi 10} 350 BNy o
. {dw) sinbpag
5542 SR IM SIINCOSY 19794 YoRGHIF X0y 051 Dejebpng ¢
s308png
X7 SRR, il SIUfo00Y Le1aw uonebiu) pejesped K eouny 17
Zi8 FWAon0y S0y UOIESIN PAIESIPAC 4O MqUINN " |
s1eBpng a8 Jotep v
sjduwion o =msIg
..mmmm _muqud m__ S E.wun_\n.uw‘_.m 3R QUNOT) eppwe|y
) Suioday
SAA[UIdY|

pue sweiboig uonemasuon adeaspue sbue 50 grig

S LA T S annsy

SO/6LI6G 40 52 pawoday

ISI%E 10U SAap 03 % Y {0 weBad one) e 10} pasy
DI SMERY | “PRRBIW HE EE OADS JMDY SUL Ui SUnacoe e
SO "

_'se
MIIYS S 1201 1L, B 01 1; FBOEUGT NOA Ay UE | VXY tios Sopp
NG SiA O UONEYMRIRIC SNOA MOY 2160 w Lveidve seard 'SOAH T
Ldwg sul o
oN WRUBA 52 BAI0I4E SE 1589) 12, VB BususRidur AONTOY JNoK 5 |
SY BALDLY 8y 38R 1Y, 'O
[V sanppuatyy enisy 2
0 ] sempusdcy pejabeng 1
AGBL IxRN JewA Sty)
s3nyipuodxy wriBouy Jyoey Jeten o)
*povad Sunodes Suung sivew wonelun pasesipap
g WM D3L0NF RINSW SSNHPEXI YIm SIUN0TIIE J]3 3P /9GuInay E
LIt "RIPIBUS OS-HOXAD LIk SIUN0DIE {13 10 ST T
APrs Amnqises) au; equosaq q
{AAmpaun)
LPIPRPUOT KBS AINQISes; ) sem ueym ‘S | ©
£S48 FTTITPUE| DBIEIPIP O] SIWNaIoE
BEC-LRAIL USPMS T) Saauacul aperd o wesboud ¢ jo suaw
Qu Y1 SEISTE 03 ApyS ARQISED) B PIINPUDD Axisbe snod SR |
Apmig Kingisesy g
“seoh yodes Buunp
0 S in pEY) SANOYIR PRIeKLUN AEnoig.d jo sequiny s
1545 10U S300 SUCIEIEULGT DRBIRILLN 16 weaboud 1yeNs) & 10} pasa
B U0JIGY | PR WIT BAIE INARE CMOY FY) Ungim Slunosde jny

‘weibeud ay; 3quaser -q
£LPHEICUIED SUBIIBUUCS PasRIAWUN Bullse asn
“IO-BUINOA KQ 11 PUR 10492 01 UeId ) SEm uBum “STA 4 B
£OSF-0-2UINIGA AT 1§ PUR SUBISTULES PRIGIBLIUN
ow Bunsiea Bumyaias Jo) wesBoud & saey Ausbe nok £300°7
LW Ag
s34 1RQ PUE SUDHGILIOD Moy 112 10} $39130 GaNDH Auabe Mok s30g ]
uohijuewaduy y
+007 8)9jdwes %4o06L 131 1eleps Qiunog) epauiely
uBBy ISMEIS WS g Jun Guuoday
Bunsixy jo oney pue SUGRIAUUOY
MIN 112 40} SNBY Appounnog i Buumaw ivo Ging

SOUTB1I6 BOOT T8 A P rD=ging; osver dwqiubd auudd wgrfo sompsdwigysdip

140§ adeg B0 AWR 10U | 3 ans

J




§00%/el/0 D A=BUISTUAMOUSTFEO0T=IEPA FS0=d WH055%] ruquuud pund jdus o somner diug -6n

SOMELIG 30 9 paucday

“Buynpays vonebiin medoxd pue vor K ue
Seh} JBLIN) 20] BYSGRM 2N I(SiA IO JIGLIFW HEIS UOIIARSULS T Y20 UGS

£Jo ¢ afeg

0 A oud Ly van~

POGT/61/6

4407 3%y

mu>|w=_mm.__)_3Emﬁﬁ8muh3>ﬂmcu.m2mh..anu_.aEnEtabcrgEEn\Eo.uok.._u.uEn.a..nu

] P o

15D d 1ByiEaMm pue suosess o Bubvew

U1 Jpm SwRsAT voyeBus TenipE O) siapunkas Bre Sphda esay

U POPR[IL] “Sloieqio edesspue) syl put svedrbed ¢ o papew
B2 SUOdR) VEENG sk SUIOW IN0Y LIBAT UOIIEYLE)D Y "STRIC
POITIIOT JIBLING LB} PAEAITSUCD DIt T I Lated pue 8¢

EI2 I8 $edenspur; sienoo witd Suiyeasq si 1B Aaus Aeansyers yo
~IN3 FERA 13 D (000°L But BN BUOD SUBIEFOIED "6 | uewy Jaedh
Suasive s adesspue obae) o sesod:d eyl 1) 215 10y Hgedeoe

] “weabiosd @hpng M 1 96:2] ay} W LorsT o ) paebie)
DI LONAWNSUCD J6 1804 JBd SN (100" 1< Yim Siuhotoe adeaspue
PHEINAP 1B D031 "B Syl /0 Fasadind aut Joj odesspur abe
Suimpisues Swered Juk by U op Aaul ‘Ses I8 40 IS ews g O
oNQ “SI[EL adEIEHUE POIROIPED itk PANY LOAG DALY SRS |IEWS AuBw
‘wesS0xF Buualew S QMDY 18 SEeRENaI0 SuI o) eng uenesguem Ly

TIBWWOY) "y

Jse

SALIMD §R 1SES) 18, 84 0L 1| JOPISUTD NoA Am DUB | HAITRT L0y SI2p
SHIS S O UoNRIUSWeICUY JNOA MOy TRIeD U uieidea pseayd K-ETY R

oN

0
v, pey

seh

sak
$94
sak
$94

oN

ppaemy

LB T 0 Lueuea
<SR IADAYT K ISeY e, v Suivauaiiu ANZOY 2004 3 1)

~FV 3A4D8}3 Sy 1sR8 1Y,

0521 sRunupuadxs Eroy 7
000202 sesppuadsy pa1alpRg |
HEW) AL

sainppusdix3 wesBoig uoneassuoy sdesspuey qa

iuosees

wodebui sy yp pus g1 e Sayov Sswitrsny vmacud nok o g

LUDSEDS vonEBun

Ui 0 PIS BU] LB SIHIGL JIWOIEND BACKE NOA B 2
¢ualaw vonebiu Datesbep aney I se0p sad ) g
LINMIS-R1eM U S 'sed ) e

cIaURoE) oA 18 Bus parebus aay noA o g
MOBY BQUISH "SI A g e

£582095 SUIBURYD SBW0ISND PUR SJRWDISND Mau )

i K YD IS0 SR pUBE PO NOA O "¢
o 0 SR 2
) 0 Sueos g
o 0 SRIRAI)Y ¥

{ren ),
SIMHSIND 01 rurjeg) B AtE ST

¥ 1ee)

o
s

84

Ppivmy saquny (efipng Ij2uRYL Jo 2dky
LABDYE 25N e 1

hQIdw Of SBANUBIUI EBDURLY A0 AduoBe nok 800 ¢
By uoneBiur adesspue) sayo nok o0t

“stebipng

SRS PUBY Yim S1UN0TDE ISP-Dow L WD 10 sequinpy 'z
is1ebpog adenspues

Ml SIUNGBIE O6M-PIXTW BPNcId Kouebe Inok srog
weibox

Asaims edeaspuer abie; g o nay o safpng edespus; peseq
013 M SIIRGI0E ISN-pamus Sp1A0d L Aouabe wy 1y

SUONIY § JNG JWI0 D

PO Rim SAANT DEYETRD oMy

THAWR WL 3ymny




POOZ=IEPARCO= g 0s5e duaiundauad dwg o samna-durgedie

HRIS LOHRAIFSUED B |22 20y1d 0] POISANE P TIOMNISHY “Susaed
yleam pue 0 BUIBUELS BUS ntm A5 uoRetius 18nipe &
SIFPUHLG) BIE FLODBE ISIY U} PEPN|DY] 'S010INOD SIS PUE] JaNyE pue
siledioised ye of payew »e spoda: 196png sajem "SYILOW noj Ligagy
TUDHETGURID Gy "Br0AD Buibioda: pou eyi b peDRRl 8 mm SlUnooge
£of BULTOwas a1 A5 Sy 04 SLOd2) }SPNQ AUL U PIPNBW QM
1D YIm pAASAINS SILNOIDE UGS Ad 10198 | “PIGIUDUNDIE 35am
SHOREILIGA DIGY PRINDAL 1 SBIIS B 10U RGN0 'UDHRIeId I Cloyd
resve pue 515 Susn Bupeda: 126ana 1atem 0 as0dind M0 Jo) o0
Ad Buunp siunate | 5 peiesins MDY uoNEIHIIE D Py SSwapsed
padeone Juaurs uty] eaueAESLO? 00w 1 S1y) SatEasd pue Be

72 53 SIEISPULT 8400 Juind Blueorg sty eus mous Agesatpers o
-Ing JERA 53d Huh GO0TL BY) GUISN BLOD SUOHEIRNED "QI0E | UEy) 181835
SuiyiAue 51 adeospuer a8 10 5a50dind Byl X0 85 101 GIGEINSE
#y) ‘wesBoud plong srem sdrrsiue) sbie ou) Uy VOISO 0] peistie
82 LoBduNSUCD 10 Jead Jed SIUM O Le YIm STUMNeTTE Bdedspuer
PAEIDOD B '210M04,] “diNg Sul) JO Sesodind aus 40 adegspue obiet
BUMEU0T S:0IRLIEIRT 1) T 1OV Op AR 'Saps SERL 1O B2]S RS Gul 0]
ang "SIP)IU SARISERIE] PAIRIIPID Gim ATl udBd BARY SIS PSS Avew
“wesBoud Bulslew 5,000 10 SSIUYBRoIoY) B O S WwONEIgLeY) Ly

SJUeUALOD "4
/'sB
BANSUYI SE ISEI) 1e, 89 05 Y 20D1SU0T N Aum DUE | IgrD woy SRpp
SWE SV 10 uoERBWSIdW! INCA MmOy PEISp W Urerdia aseard 'S ;) 2

<diig Sy} jo luenea
oN W32 SMUDBYS SE ISET| 18, ve Bunuswadun AONIDY Jnok 5] 1|
«SY #AIOHT SY 1SPET )Y, 3
oaor sasypuedyy RSy 2
50052 0 sunjipuadrg peRbong
1eR), XN Jes ) sy
sanypuadxy weiBorg uoeatasuoy) ederspue g
P
94 UOREDLIN Gy) O PUD BU) 1E SIHNOU JMUOIEND apmad oA og g
{uosees vonetiun
sak UL IR DEss u) 1E S0V BT apadsd nok oQ T/
sal cBulimaw vonefiu peiempad aaky 1t S9op 'sad )i g
534 Lluaaya-selem 1 51 53k 5| e
s34 £500'198) 1nok 18 Suidedspue) parebu 9ARY NOA 07 4

OIS0 HAUSSIP 'S34 e

£3B0asas BuiBueLd SIOWOISRY PR SAMLOISTID MY O)
VGHBLLOIU ATUdIOigD B8N Jatem IUEDSOUR) Ipmoud Aok og 5

oN
¢ A} g e 3
q [»] 0 sueny-q
) o o s3je59y 'E
(away
papiemy x 1AN0 o} sienag) SFANUBDUY
unowy E10]  peRlEmy saduiny eBpng 1RpouRUl g Jo SOA]
LATIRIYS IS0 IDIEM SECTSPUE;
ou 3A010uN 01 SIAUBIU EOURLY JBy0 Aouebe JnoA 903 v
sal £Bures vonebiu adesspuel oo nok og ¢
‘sjebpng
z SCEDSHUR) Ui SIUNCITE BSA-LOAN )17) JO SBGLUNN ‘T
i%ebeng adesspury

it Sunoooe esn-poxiw anmosd Aauebe Jnoi sa0g

COAWR a3

FOOZ=I2I A\ P CO=dIN B 05sRy duquuisd pundsdiog e somes dwgpdut

“WweboIs

Agamns 3deosoues abuer  jo ran u $198png atiedspue; paseq

$24 0L Y SJURCDSe 3SP-PaTib 2piA0rd ued Aouabe uy 4

SUCHIY § dNB 130 D

"PRUEOLBC Sus SAAANT DORETRR X
POEQ Ad Bubng “ans s Joj pAZILOTIND ANPRYDS uomedu pewnsa
UB SE [fam SE "SUONEpUILNUGSE) pUE sEUIDL im Aaains yoes samopno)
LO4H y i 685942 NENOD O PALLCLAY §1 1591 OnD £ pur palathuto
S14BNDIG WEM WHETE-AG-UtIINS B PRI SIE SHINDIUSS woP uonetun
e SAaans dn-moncy 53y Suung “Sepuaniiaul Jo) %39 o1 Saamns
uonebiu papeap paage ae 196Nq-1Bal AIEnunuos oie ey TIUND3TY

MO FQVISBE'SIA 8
LsAauns pejadwes

sak Aisnowaud 10) SAeAINS d-molI0) BACId Aauale oA 00 9§

sak £51INS@s Puk S840 Aamns xoes nod o '

ok UONBULON | Loding BWOISND 8pI0NY

sk RNy BIRSLY (€10] sunseaw &

E1-1 2.y edesspue amseep 'p

ou SANDADT uoeBu doRASQ 7 MB1ADY "D

o siEAlety AUULOpUrt volngsIg g

ou P Weisig vonebun e
Aanrng ok jo Lea e SWHuBIT AdeIsPUET BUIMGHO) By JO UDrgm ABMpuL p

LSE “patanino? shamng 1o Rgump g

L5e "pARBYC Shaaing O Jequiny 7

UONEILDT) SFOUISNg LIy D) Buiddde Lmwmsno

ISOU; O SRS OPIA0IG OF LuRIBOs SEIUIENR USRIO) ALNGY epoweny
O it PO OSIE SEY (JADY "AMINOOE BInSUR O] peuapad

812 SUCHESIDA (il *SIOIEND ddespue) AGse) 1o} aSewu-aents
30eISpUL) PIBINDIED O} UOITERAAIZIL Cioyd elde DUE GO Sesn OMDV

ABatens Bunabes 1 Bunsapew jo vonduseen g

LAboaas sy

GSEL/LID Bunsusatiuy wibeg AaueBe Jrod pip weym ‘g3 4 e
. Saans sdzsspue o) ABaens
s34 Buiefise; s Bunawew & pRooRAIp AUBSE MG Sey |

sheaing adeospuet g
LOPAS Bulg yaes s1abong yive

=4 SUREIGE O) SIHIOU BN JBIEM 8pmoid ASuale Inok $0¢) 5
{3 wabprg
TLL SBM U SIUN00IY K9P LONEELY) 10 350 fenidy 'y
(3w} s19bpng
i FBIPA UM SJUNODTY JDI0YY uciebiu Ja) 351 peleBpag ¢
spebpng
[¥7] O, Yum ¥ T3 woljet), HBOQ) 40 SRGWAN 2
9.8 FSWNCIYY 19y volRbIL) PAIRPAQ) SO RQUINN “L
s1eBpng o5 Jejep, "y
Pz
wdwor ¥
M R e e e
awn Buwoday
Saapueduy

pue sweibold uogeasssuoy sdesspue abie 50 JNE

S ANR WU L Ym0~




SO0CHE LG 53 4 =TBISSHAMOUS RELOZ=I9 A, 990 =N L 055l duiquud qupd g /R0 2amna duitydpe SO0E/H1/6 vo_uwlau>ﬁmoumEmmnmmm_.aEnErn_bc ud g R0 oamns dug, pdir

SHELIE JO sE DALOday

“OGLS O ARGR: B 0L UHIMUILOT §28 S GMDY palse

SARY PINCAM SRIL "HMQ Ui uesS spuny Buiyojew € waij paidene sem

@yeqas ;) jo ved & {£0/Z04d) ponad Surboda: jo ay) jo vowod e Suung
SIuALWGD "

58

BLIBYG S2 1SRN T, 8G 0) 1| SMHEUOT NOA AU PUB | JqXT WOl SIeyD

dNE Sh O UenETUSwSKiun INOA MOy (fB16P Ul wieidxe 88800 ‘SaA ) T

LB S J5 iuBLA

ou .St enaya s 1sea) B, ue SuRuawaidun ANNTOY oA St
wSY BARDSYT SY )5S89 Iy, ‘D

5916381 SRURBPUAIXY ey 2

033051 aoogsL sasngpuadxy poafipog 1

Jea) 1eN ey L
spinypuedxy weiboiy Aeqey ‘g

o661 ‘PAPIERE SEGRI 0 DGUWINN v
Gi LOIEI0S Bl 2O 13001 BUTS HUAL £
sak isPyses Susmys-ubny 1o serequ rage éveBe moh s30g 7

"SRRGS SHUTEM SIYIOME [EMMLICD U0 QDY

yliw saupsed op Aoy yBnouye SIaUSem [ETUSMSSL UD SEG JaYd KU tp
“OUEKT ATpsRS uoin AN JBTem ISEM SOMIY Souyoew Sulysesm
S0P POIE IBS AB13U3 uB JO SREUNG &) X0} SR1E0RIISIARURIL!
TERLY DIBYRO JPOd "s1oha Buniodas ey o suonod Buung

8t sapiacud A sevem JtsemsAlaus
BU1 SuMm TE fjom se eyl pue SBuLeD SUI SQUISN TSI N €
LEreusEM Aounmape-udy JoF SAEGE) JoU0 TAe INNSS

sak NGA Ul sBNIIIN saIEM BISEM JO 21ap0IE DA ABsBue Aue o |y
vopejuaeqdu; -y
£002 ajedwo) 4,001 PISIg dorem Aunoy epewrepy
JeBA  ISMIEIG W04 JWE N Buruoday SO 193¢ panicdo
swizsBoag ‘Bupnpauns LokeBun
ayegay suryrey Buiysem Asusia3-4BiH 190 JNG . Racud DU UONAXISIED U0 SO JKILNG 10] SISYAM 100 (1Sn 40 SAGUOLI

i 301 29y At AR LU [ MY - fo ¢ 298y 0 AWR WEE 300




SO0T/6 116

SOA=BUSSANMOYS WL =179 A RL0= I osse dwguuud suud,dwg@o somna dusgyrdy

G616 40 SE paLOtaY

14V 1 28y

sSuwwo’ g
.58
SABIIYS SE 1S 18, 3 O) I 1ADBU00 ROA KU DUE | JIGIYNT WOy, SIdyD
dNT ST 0 voireluaweidun ok soy peiep U wiedxa aseoqd 'SANN

LIS S0 O Juenea

oN -SE DAIDGHE ST 15eR 1B, ue Suluewrsidur AONSOY N0A S 7|
SV SAIIDG))3 sY Jseo) Iy, D

LigrsL snRpuadxYs Ry 7

£6as9t BELSL seamupuedxs pabong *(
IERA AN newp AL
sampuaday wesbolg uohrwiiom) uojRAIBSLEOY ‘g
P pue SOnc® [Saspiu
24and pue Apsipu sanunbe JueuuIsA08
534 J3I0 Lkm HBUPIOTS OF swesbosg Y
neaing s ayesds ‘6

3} oy
-4 sak SIUSAT BIPSW 'San] jepads )
v 5ok SUBDIES WOMEASUOLAT 'S
a6esn s jeed snomas ¢
s94 Losnedwen v 36esn iem Bumoys g p
9 78 SOOI { SAUIRMIN [ SLFSY| pg '3
s ou FMRIADULY BUNDS AaN4 G
» sk Buisnzeapy fneg ‘&
1o secuny ONITOL AUV Wby vopEuisDp Sgny

"LreaBosd voewciu Hignd

04 Ul PAPMOUL BIE SHIADE BumoIcs Bl 0 AUBW MmOy PUB LDIyM 21€3DUL 12
hRwedaq Buuuliy SooNOSey BIEA O] Ui WEIS0KE
Spng € 53 westond uoeuop aNd Sy "BA1e MO U SP0YRS 3yl
0] SRR LIREASULS 3tem Bunngquisip pue ‘Smos ecads Bunanpuar
“saded ayl vy spe Bupen Iaded 1ea0| S 01 sesenjer Sseud Bunwans Aq
AR UL IUOIN SSUBIRMIY JBIEAA LI GlEdENed OSIR GA “R8A  Saeon mo}
$I0CISNT O] PATEW ;8 SAR UDREAIOSUDD J8lem Bt Spreisod
[ U weBoid pIBTISCd uONeAIBSUTD JBjem B DIgOMABD BAeY
M UDIBRE U) "A)a%im Jem B30 O 5. penS Buib -] asmMpU

JE30) Bt L Spe Aedsp pue ! 1553500 Bderspue; pue spuep

Aureg-oifiuis LIoG Jof Pray SA0UTHOM UOTELIRICIL VOIBARISIGD
BUIFIG (im BIS-qas 2 Buisoy (eaje so0uas N0 Ul SlUaAT [eeds e
Iuepualie waprel LOGEASUOWIP uBIAIC IBAGIP @ lUonenstus I3
Buressas $4:rmi200q (219905 [Rseq eplins B U0 SRWOISNS 01 pjiew
I8 g SUBTROLGRD SIPNPW (wesboud uolenwoRs JMgRd S ALY

"POBUERID L1 Moy PUR WesBoid Byl BTSN 'SEA A e
£UOREAETUoD

191eMm Inoge §. o P puE d 01 webosd

EET veretwron Juqnd saioe ue vieitew Louale ok ssog ‘|
uoielrmlte|dus "y
£002 auidwod %00 D351 1918p4 AlUNOD) epewey
LYY SNIEIS uUod JNA pup Buipodey

sweiBoug vonewsop) aang 220 XS

AN AWR Ut | 3 3mnn

FO0L61/6

301 33y

FOOT=18OA B00=d Emmomma_.,.._En_cn._.ac_.i.aE%a.uaaau.n_gﬁ&:.

GOf LG J0 52 pouoday

B00Z *L AInF jun wers

19U PP DUE PIARIBP SEm umGos0 JaUsem iuniSay Basy Aeg ey seak

18254 U1 BULND papers aaey pno Suibun; WEIS HMQ YEIOUINY "MV

Aq Apos paessuat oo Sey JEBA et 1sed Bl 08 Sutpun; weiGod jny
SO g

. se

BARBYD 3T 1BEd (€. B 01 } JeDISuOS NOA Aysm DUe | IQRIXT WO SIAP

NG FIL JO LaEUAWLET SNBA MOY PEIRE W LIRICKS eSERd "SI )i e

LeliH SKG; JO [ueuea

ou LS€ ARG SB IETF| IE, U SUIUSwakiun ATNIDY JNOA 5| L
~TY SARSIL Sy 159 Iy, D
Zo0LoL SHOPAURINS 1enEy 7

FLESEL DO0OSL
sRMA YOy  avey mny)

sRUnypusdixa pmatpng -

sanjipuadxy we.Bosy sjeqay ‘g

8Ll POPIBME SDIEQII D IRUNY ‘P
73 £O1eqAI By} S0 @AY B $1IBYM €
sgh L8susem Aausictya-ubiy Jo) soeaes sayo Asvalie inok Svog 7

BHEGS) JAYSEM SO EBIILIOD UO JAMNY

i sauued oD Aau yEROYLE Ssoysem JRAUIPISE: UC SATEQE JaYO lou Pp
DUMSIE AIRIVES UOUN "ABIIN JB1BM GISBA S,GMDY "SBUIYTEW Suiysesm
SeyI0R pme; )5 ABsug ue jo aseyoind syl iy ISAIN "
1E122UY PaUaR0 TP 8040 Buoda: ey jo Sucird Suung

“81 Japranud Anpin sa)em esemyibiaua
SUL Oow SE |13 SE SRATVAIUI P S6uOY0 By 9GIISeD "SI | ©
sy 1y ySy 1o Q2J JAY0 EDIE aHWIBS
sak HOA yt SAlEIN JBIEM DISEM 4O sapamd aojaes ABieus Aue oQ L

uopeuBtB|cg -y

YO0z Aejdwio] %00k IS JIeA Aunon epawely
Jeag STENS WIS giNg W Buodey
sweaBoug

seqey sulyoey Bumsep AoveouiybiH 90 JNG
9N AWS wud 1 mnn




1 o | 2deg

£2 A=BUISSINMOUS T EO0T =IFI A FE0=d WG, 0558 dqiundanudadueg S somn dugydis

$O/GLIG Jo S€ paLodey

SISO
J5e
BUIGHT T8 1SEH 18, BQ O] ) IPISLGD ROA Ays DUE | JOIND) WO SHByD
NG 3ith O LoNBTLGWBKILY MDA MOy LE1RD U1 wietxa eseRKd *SaA J] e

LB Syl 0 e
oN .S QAIDRRS SB ISed Je_ ue Suguewatiun ATNIOY IN0A ST 7L

a

«SY BA(ID8)] SV ISe9] 3y, D
f2x:713 SRifGpuadxy oy 7
QLETOL Bri96 sanypuadxy pawbong '
el 1xeN H“wr
samupusdxs weiloid vonesnpg jooyos ‘g
VEEHLIDN iwesBosd sy Bunuowaidtua wiaq Aualiy Jnok o ueuy, 'p
PRSI LT 0
=gh #I048U B35 UCHEDNDS 3|75 139 SIEUEW SADUGEy JnoA pig ¢
i oL Bl sak pousg ybing
1 oEE 1] sah gyl sepeis
l ro86 ol s34 uig-ulr Saper)
L LEgit | S04 DIg- 3 Sepeid
Lparqnsip
sdoyngom peyoen; SIPpEW
SAYOEN) QuUepNIR SLOfTILSsed Eadoadde
JOON O ON  BSES OON  -wpwl niy spein
‘(120 apeIS A0} 3weabosd 100uas INOA VO LoTEWION BDIATI BseRly ¥
LUONEAISUOD 191BM Q3010
S04 O wWeBosd UCHEWXILE IEOYS B pRivewstdus Auabe JnoA sey
wonmpesdus) “y
£00Z  @@pdwio) %ool PISIg seiep Auno) epsueyy
Jean smelg uwod Jwg run Sunlodoy

sweiBoig uojjeanp3 |0oYIS 190 NG

N AWA MUL T 1IN0

SQ0TI6 /6

POOT=I22 A% L 0=dINGiosser dwqiuudanud dwigsBiosomns-duig ol

Sr6LAG Jo Se DIuoday

J0 1 ofieg

Suewwe) 'q

s
SNPIYD S8 18T 15, G O) I HDEISI0D NoA AUM DUE | IKIXT woy SIS0
JHIG SIYL IO UONRIUAtURSIE IROA MOy ISP Ut UieiOXS aseRIE TS J| e

ZeNE B 10 1ieuen
oN LS SMPIYS S 5 10, ue Bunuswedus A NTOY IncA § L

~SY SARIBYT SY ISR V. D
sonypuadxy Moy g
seumpuedyy pmeBpny |

956LLL
LERROL
e, Hul
seuny|puadxy wesboid uoRULOUl UORRAIBEUSS g
£Pow PUR SONOUS |SRD L

a1gnd pue ANSnpuL saruabe Juewweach
FAO UM 9)RUIRAODS O weiSoid -y

nesung s saxesds &

SUING D3N ‘SIPAZ RedT |

SUBPIEL) UONENSLOLR( @

abesn s 9k snoasd o)

sk uosuedwon u 3besn serem Bupmous 1pg o

& sak S2INY20aY | SI8UGTEMIY ( SURLU| Ry D

] ou WRAWIIOLUY S310IG JIGRY 'Q

g sak BuUIISADY DR ¢
SIDAZ

o Iequiniy

traziL
ey, HeN

54
[+] [+
sak

1 <3k

oNsey Apapoy weiBosd vonewsp suang

"weIBod ueneuw o and

10} B JO AUBW iR} PUR DYM S3BIIPU| 7
‘WAL Builuely $3mMose B SU) U webosd
pejatipng € ) wesbioxd vonEuLCU MGNT By} T3 JNC Uk S100U3S Bu}
O UL UOHBAIRIC Jajem SungIsIp PUB ‘Sind {B1ads BLLDNpue
"eded aug L spe Bupen saded 12901 4y) 01 S73ER6: S3R. Buniuans Ag
Aep Ut (uOW SIRUGRMWY ATEM U SIRGILED OS{E SAA "JEIA B 5B o)
SIANOISTTS OF pafews ae Sdn uon #oiem Sul 2 5P d
Uit wesBod paersod UOGRAKISUGD JAIBT ¢ edoRsap aney

W YONIDRR U] ‘AEsa sem esn 41 nars Sufenooue Jeded:

1820) 843 Wi Spe Andmp pue ISeuoIsIeid sdasDue| pue SUHSa
Alurerabus Y10q 20) Doy SE0USTIOM [GONBWRIAL LONEASSIO
BUUG 1) JPE-Gam 2 Bunoy (e8I 9IRS INO Ul SIUBAY [eroeds je
SDULOUBNR 'UORES YOIREUOLRD WEIR0] IShop & [NONBAIISUDD 1DleM
GuIsSa S FINYD0Ig 1e10eds TSTseg Jenbas € U SIpLSno o) papew
BR UAUM SUDRENIGRGS SAPNI wesBoxd LoNBusolL AN §.0MDY

INOA Ut GAPRIU BIe S 6

‘ponnaeia 511 woq pue weibord Ul BqUOtRP 'GIA ) &

LUHeAISUDD
JRM INOGE SIPWOISRD A1BINDA pue 870wt 0| wesBad
ELT CoRuLIo JAnd SADE U e elew Ausbe ok seeg ||

uoperineduy 'y

a18duo] %004 BIsIg 19 funo) epawey
BES U0 JWE Sy Bunpoday
swebolg uofeunou] 31904 120 dWS

00z
ueas

LD AWS L4 93mN0




§00%/6116

10§ vy

59 A ~BUISS A MOGS R QU Tt AR G0=dINGLOosser duqred aulad dug Do semns-duyydn
Sl SOPUN § i Wi BurXowoo Jo asodma aut sty sBumes
ou olem pUE SHONURAISII weibolt 32 yen Aouele ok seoq g

sjeBse) weiBoug uogessdsuan 1jo :g uoide

840 "
s
SUB0T
Saeqey 'y

o a o
o o oaq
o oo o

e oot 4
yanoury ISR [ELLIY; 3] WA U
$maL  O1papuemyoN  1bpng Jowolsng |1 Adveby
SAnUBI
Aauabe pue sysealed
'SIMERIG AJUBDD
PRPUBWWaNR Butdiuem
R4 384 Fa4 edas iswnsng 6
sossosmd
pue snesedde Gusn
sg4 s8h sai IS I 0 UDIEN|RAY '}

£94 =84 sa24 #SIA BUS 9

¥ ) v
jeuonnIsY| LB IIRMHLSY  uoucdwon) ASING i

(A | ypm}

SAIAING SNOMDsL JO SO

4 i iy ~MOMG ] FUOUL 1O JBGUin '

ik

1 UIJILA) SABAIIS SNOIABIY j6

0 0 Q SOR-MONO FUS 0 AN D

peiduros

-] k] £ SAINNG MIN JO BQUINN G

e}

9 0 £L SABAING MIN JO JBQUINN "B

funooay NGy TMossy
iedopmnsyy  pEpgsnpuy [eRawwey shaning 1o

SUGDO Sy) pUR 6 WG

i Burdpiwes Jo asodind aus 10) wesBosd SHAIUTOU] SSoISND

ok PUR AGAIng 280 saiewm 1)) @ Sunesads Aouebe ok sy

wesBoiy
SBANUDIUF JOWOISNT Pue A9AIng es) J0lem |0 v vondg

2880 U} BuipaTde siBwo|sno

sak TUNOLLNLILSNT S3%ue: Jue paynuenr A5usBe mnok sey ¢
£3sn o1 Suipsodoe tstuoisns
sok TYRESOONI poyuts pue P Ausle ok sen 2
250 0 Buipsesse tiswo)sno
34 TrISHINACD PO PUS POUDN ASUSBE ok seh 1|
uopeItewsidy vy
d o ) PSIG
mwucw “MMM.. m:H:ﬂ %uw‘rm 1312 ) KUNOS EPBLIE)Y
un Buodey

SI029Y || S0} SwesBosd UoHRAIBSLGY) 50 JIiE

A ANA UG YImNs

POOT=TPIAPRO=diNEL0sse] duqluud aund,dwg/Bio comns durg,s:di

FR0C61/
GO/B L6 #0 S€ pIUoday
SJUMUIWCT ‘g
_se
BAIIBLS 32 TSED] 18 3G OF 1 SBPISUCD NOK Aym PUE | NGIYXT 1Y S8
<V Sa 9 ueuBIKU oA MOL pelSp Wl wierdxe seard ‘ST e
LG S o uRUea
oN -SEoneye e 1Sed 12, ve Buiguawaduy ADNIOY Jok 5t 1
SY eAo)] Sy ised iy, D
059001 SRUMPUIENT 1By T
rLEPDL LETOL saimpuatxs pewwBong -
i1 7Y
TeepON o
sanyjpuadxy weiBold uopeanpy jooyss g
16655/1/01 Eweiboud sy Bupumusitun wiog Asuaby ok Bip Loy v
LSluawanntaa
a4 HOMBE ) LONEOTIDD SIS (oW Slepalew s Asvally Jnod pig g
o 114 3 sak 100495 uSH
[+ 89€ T sah - BP0
7} 28kl BEL =34 HIg-ir saperg
I JRT.TO TV 894 DIg- M SIDEID
LPOINQLISEH
tdoysyion peysees S[EeIRL
yore p d siepdordde
30 BN FON SERP O rON  -epiiB wy 2P
{12n9 apes Ad) swe.Boxf moyos Jnok ye VOTRUION IP1AD] BSeS| 7
LPUTEAIISUOD ID1EM SLOWL0KT
504 0} wreBos Uity OYIs € patuawadut Aouabe 104 sey'y
DORRURWedwy "y
rO0Z  9ydwod Yook 1PHISIG Jmep Kiunos epawepy
Hesa  smels ulod Jiyg ) Bunioday
swesBo.g uoneanps jooysg :gg Jdwe
o ey

RO AW WU M0y




$00T/616

740y Adey

EH0T=103 1 B60= SN o57e) dwquuud aued musgyT o oomn o dusgyy diy

SN 39PUN § gNE Ubes Buiidwon o asodind auy Jo; sBunes
SNem pue suoquasa werbord 112 woes Aousbe Jnak seo) ¢

Sishiiet weiBo.g uogeAlasuon 13 g uopdo

SPUIQ %
sjuey f
svee |
sejeqey 'y

(= - I~ R ]
20 a o
o0 oo

pagEmY
wnowy sIaLRIEn Y {uewpsa) 2A[UeSW

sS4
sak

fungooy JUno3y sjunoaoy

$iMol  clpepremy oy jeBpng IsiopEn?) (13 Ausly
SEARUSIU]
Asuabe pue ppdegled
‘SRS e KOUBIoyS
SSPUHUWO0G) Buliuagk
bodey Jaweisns 8
£I55001d
fue snieredde Bursn
s34 sph ~IFRM I 30 UoieniEaT )

sak s34 WEIA DG B

s#A 53k

teL

bl D Kaadng 110
(44 1 upgpm)
SAJAING SN0 Jo 6N
-MONDL O JO RGUINN D
[F18
} Ui} SABAING SNOIND LY O
SON=MONCY BNG JO JBRUNN 3
PAR|Dos
SABAIIS MmN 0 FqUINN )
peagD
SARAIRG MAN IO QN B

4 L

el 0
z £8

2 €9

SJunNCIdY Fninoxny TNoxYYy
JEUOHAYISE.  EISPDY]  RrDIewLnOY shaung

a4k

sal

524

£34

LLOUID SIY} J3PUN 6 JNE
sipm Burdpiod 1o esodind s ) werbod samuzoul s
Pue AUning asn s:mem 43 e Bunessdo Kousbe ok 5 'p

weibasg
SEAUASUS 1SUI0ISNY puk KBAIRS 1) Jejep, |1 Dy UoRdQ

¢¥5n o Bupsesde siawoisno

IYNDILRLILSNI Pasue) pue paynuam Anade snoA sen ¢

@50 0y BUIP102OE S/W0IEND

TPIILSIONT POYURI pUe pauapt Azuebe ok seH 7

© 4880 0l Suipioooe slewajEns

TYIQUIWINGS Peyues pue pApILePI A9uBbe 2nok seyy - |
rofjejuassaidus vy
EsIg
mmw.m “M_.._H%MEH:W n_u\..mo.mq_.m 18jep Aunog epsuery
Jun Bupsodey

SIUNOIVY |2 10} SwesBosd UOPIRAIBSUSD 160 JWE

A0 AWA WL MmNy

SPOL/6116 52 A=FUISSHAMOUSPO07 =522 & P6O=dWH 0SB} WU AT tng /B10 somns Sugyy din
SU/5L15 |0 S2 PAdCday
IUsWWED 'Q
se
3NDAE SE ISEN 2, 30 O ¥ SSPISI0D NOA Aym DU | PQIYE WOl S
NG IR 40 LCHERBMLBIU IN0A 40U FE18D L) UiR|ds eteRr ‘534 ) B
Ldiid SIy1 O Juenea
oN -SEB Bapeys e 15ed 18] e Sunusuwmidin ADNSOY inod s |
3V BARD8YT SV ISRO IV, "D
o0t Samipuedy [endy 7
00008 05zl seunpuedxy paralipng |
JES L N LT
SJUN0IDY || 20f Seumpusdxy weibosg uoREAIISUS T ‘"
"1E6Y ol Axuabe Aq usye) suonoe
PRUBA-BHE-UOU WOy (34 4y} sBuImes jenuue patewsy ‘g
LEG1 #2US Auebe Ay voam
SUOTPE payuaA-aus 110G (Mt sBumes [enuve peveusisy
sbuars poprunss
10} UORBIIIES jo SOIAW AU PUB PETHES) Jam SBunes
ou MOU O SPICOR LIETUIBLL P UN0P Aouade inok saod g
£uonda
4o ¢ odeq AN AWE WA 3




S00T/6116

£lo| ey

53 4 =TUISSIA MOUS T £00 T =I5 AREOO= NG 08ser drugrunidnuncding S0 nomm - dug da

Q Q 2 0 o) T

0 0 o 0 seyny D

oW

[ a 0 [} -LIBADD Y

0 ¢} [} [+ Gunes §

ZLoN

0 o 0 0 SoayIs )

0 <] ¢ 0 ensnpyy 3

0 0 0 o unesH p

5] o} o [+ Sj3oH 2
MESHOUAL

Q 0 o ] 1 1R 4

0 [’} ] S5E s204Q e

unon Jurepy PeISISSY  MUR) Ajseiny

M BAEA 10013 SApeA e suepuers ¥

POIRIDIY $I9IOL §o sAquIny Jopdasqns 1D

£ Jeeh isel oyl Bulnp weibog ey v Swredonsed

2z SIUNGIE JHUSISRS (O IFGUAY (S0 DUI S FEUM £
iAousbe Jnok

19 J1BYSQ ue Wedboud Su) MENRAR &1 ABMIS € DIp 20MMD B

Sa4h 7 uonewoy syl sueys o) Swaen 8q Asuabe Jnod pinda, 2

{" NG $11 10} vonew IOl DY) fe
10158 3p31dwon e sey uoneuwsjul 4o a peay) S uonewop
SBA RGBT RUOISTD WRIMIEW PUR dodx Aauebe inok saor |
uoEUatie|duy g
"BOUR UBY) SAIDYE JOW SEam POYIRIL 900 ON

‘PAPUACNE JRIOD AT SANITLD JSOW UL SEM YNUM DUE JleIIA0

BAIBYD 1S BUYL 8G £ PUNO| NOA POUIGL! YONM BQLIISRC e
sbed goas, ‘Adde e
JBNal Paag 12 324D LwesloIe syt esneape
Aguabe MoA SI0p Mo 7

"BRR S1U) U) SSTIS 10} (WeIpe.GU ASY B 8¢ OF SUISds Iehos

{eusiBg 'utnedipued Budiesnoous s0) 'AAMDaPE SO0 1EoW Se

fiam ST "pAIDW JAIDD|E 150w BT 94 01 UBAaK] SBY Sk | ‘we e

#u} U] ajedionred o WO Bulinaes Jo) 90U Jo boylew

B SE RABAINS 13 51 PIEN QIMIY "0ks Buiuodss sy Buung

‘PIpUBLS Jenap Jod eADFRA 1S0W U] TEM UM DUR ‘(530
SATIAY3 130U AT B O DUNGY NOA POHL FNUM FQUISHT B
“AKide ey ye yoayn
culefoud sup t voedoned
JOIDFSANS JO JORBS KD 18 SRwWSnD 1a51e) of 240
fouabe Jrok za0p Hseq eupy |
Bupeysey pue Bunebre] 'y
01 "8 2ur uo Aym UrelExo asewrd "oN §

ZaeaA Bur pu L ¥
94 . 14100 12 € waweidun A2uabe 1ok pg L
i)
£00Z ®eiduro) %004 hkaa
. i J81Ep0 AJuno:) epstueny
RS ISNIBIS UL0S JING pury Buoday

sBulaes 191BM 1410 [1D 60 dNE

PR AR WUAT 3 mn

S0QT/e16

£40 2 afley

S0/ LG jO S8 pOLCANY

PO0Z=183 A 53 60=d D os5e) dwgivudauudsduig Si0-0mno dwg/edn

sIULe)
.5
JALI0YA SE [529) 18_8q 01 1 SApSUOS NOA Aum DUE L IQILXT WOz SoD
<iAE 5141 )0 LONeRUITIILY 04 Moy ISP Ul edxe ssedd ‘g | e

LdiNE SR} jO reuea

ON S8 SAISGLS 58 15851 |8, ue Bunivewsidun AJNTOY Nk 51 g
WSV OADIYT Sy )Ses) Iy, D

00sLe SUNpYadxd wnoy 7

00sZ1 Q0008 SMPUIdES pwebong |

e, ey W) SIy L
FIUROWY {13 10) Seumipuadxy weilfoud vopeaasuog g
"1661 souts Asusbe Ay el Suoioe
pouran-ens-uou 1oy (#rdy) sBumes enue prewnsy g
1561 avuis Aousle 4q uawe
UL pagler-ais woy [A4y) sBuses Bnuue peteunisy
£5Burmes patewiss
1G] UONEIRAED jo POIaty QUI PUR PIZIE Biam sBunaes
ou MOY U0 SPIO2RI UIFIIBW PuR WAINDoD douabe mok teod g
Luonde

AN TIAS I0UA | S




$00Z/6 16 59 A =FOISSIAMOUS R E00Z =20 A PRE0=diN T tsse duqiuud anud duig/Rio s mnardiuqsdn 00T/st e = A=BUISH N AOUS P EGOZ =P A RE0=dINE L 55T dlngiunid auud dwg/Rio a2 mna dugyrdn

Buneug ey eruuy weiboly 40 119 7

5i9%8 [£:1:1) =e)
5459 05481 SIS OO 3

peaan0
B VOERSUIEY D

Buisiaagy ¢ Sunoyen >
Sleviep g
nge e

L= e = ]
a 9o o

sinypuadngy

fenioy paslpng

% ermpuedxg ¢ 100eng enuuy Jwesboid 1490 13 L
1470 02 Jo} seimipuedxg wesbosy uspeasasuoy -3
IBLICIEND )] 20) HEISW 1DGAD B O pue
weiSord e IBW i OYm pues B 0} wesbosd a4t buramogine
HEGW A I B PINOY if S BASeS Se LwesSox Y] BYew
1 Janso up wedoud si 204 LBPAQ PILEIDNE pUL SIRISUCD
Suers QMDY 5190w wesFo.d s jo Butewew waun ay 4
90t no aluees ot Buliel u pebeus © 1 SsewtiEn [0 Jequant
= Buloed) s Sa300j BG 0] wesBord S punaj jou SeY GMOY
Bunetpng
PUR SUGHEID0GKS WM D) Ut Q1565 weSod uep), 2 aagieya sayoeosdde
Supanpew pue Bunsliey ok mias jSeauelie 5 arstyor weBosd nok mg
“seah Bupoday sig o) weaBosd ) 16 wawssasse eIt 2 801A0u) 9SEMY (L
-1
¥ LUOP 340IQ 1N€ 1) 1, 0 Syduexs L 51 AR 3 10 ebueyd lewoy
G Y SIROSSE Kl SoUIRRERY 2yl UBAOR); oF pur sEsulEng
394) 1druEIp O XWoTERT € O) FAUR0U YBNGU 130 Usanp
912G 0515 PUL "SIm0 1n0 88UTYS 0) LIS O] UGB AT OW
10 ¥78) jo F5resag pRIdior fem Ueeq Luley weiBoid LT

SEOURNPOLS 10

L g 5034 Sumale sansi Jmilo pue ‘LoneERudL O $IeIsqo

s A5 Gox ! %Ll G

I 6 '8 ¥ WIsep FSeRlg Jeuil) 5

1 Summuiag

H 120 SBINCESI Y STEDUIWY '8

£ Buipun; jo w32 p

z adurwopad | 450 denbaomy

£ oeghed alendoped; ‘g

SBI61/6 40 S© pauday s SAGUISRG 0 o] "

wesbosd o u medvped o RSN SIBWEENT Aum subseey Burmolay

‘TS AeIes Lo 4g peyddns 3 eshurs juanbay) 150w s Bwiag § pue asnes vanbay) |see) sy SuRg

31 UNOWE 1841 30 525 ‘01090) 6L S € S10p0 usnifeud 14 11 Sty L UM G D) [ 0 9235 B w0 e 23E6)d "aoubuatxe wesB0.d nok 4o parseg g

uswwony g An-sojio) O -dn

STEZ TR . ) +MOKD) pue Buaen vedinuey £

7454 UORNGLILCD A P “AEOR 10U e 30U 1ok | B

uonng:quos s westioid

- - <
¢ o M.anuh“ow S84 SHl ewaidiil 0) SENARI SN0 DS AausBe ok ta0] g
u
y FYONoA K Blegay

) fousbe omng g “Ubrsep wesloug 'g
UG A0
2 Aouobe epsnoum ‘¢

{30t 236y BAN AW U4 ] MmN Q1o 7oy 2RO AWE UL A




SQ0T6 /6

£30¢ 23y

S0T83 1P h=dWH osserduquuudanud duig/S10 s mna dugyy di

Sueug 1807 RAVYY weboId 14T D T

ose6 06481 1oL )

0sese 05281 SENATG FPSINY P
PRaRAG

¢ 4] ¥ uonensiunspy p
G 0 Suseapy ¥ Suliewen 2
] 1] SIEUIRA T
a 0 1oge7°e
nppuadxg
. L]
[engavy pesbpng

elen vanppuadxl ¥ 128ong movuy .weilbaig L4750 '

1370 11D 10} seanypuedxy welBos 4 Uoneaesuos -

“JAWOISNS WU} SO}, FIEISUT RN B op pue

WRBCM S TIUSW [EM OlM JOPUSA € O) WweSesd sy Bupinoeing

UEDW a1 3G PEICD 1 S€ ANPIRD SE weabord sk ayew

01 Jopso v "weibold swl 1o; I6PNG PO1EI0HE DUE SIWERSUND

Buigjers (MDY R129w Werbosd A J0 Suteme JusLing ay)

“si9101 1N ebueys of Swust w pabieys 5 § sEWoSRI 40 JEQuM

o) Buiyaess U1 2AGSER 69 O WeIBoN Sk PUAD] 10U SEY MDY
Sabong
PUE SUCARDBSEE Yitv AU 11 51500 Weubord 5ea) § A0S SEUSLOIIGE
Bunmpew pue Gunadise; nok 3:8m ;500 s1 araoe wesBosd 1nok pig
“re3h Buinods swy) Jo) wesbiaud gl 10 Judwssasse (Bl e apiacud asealy QL
L
XY Lop 3oug Jue 3 g o edwene ue st Avess )| 1ne sBueyo e
FY M Neosse ABy Sasepeay g ySnouyr o pue stoulsng
JB1 WrUSIp O] IBWOIST B Of 3aueaw GBnoua sego | ussop
LG 0515 L "NEIS] 1D FEUBYD OF JAUWOISND O LeH]EAnOw
10 §2€) 0 95TESRG P gem useq Tusey weibosd siy)

“SSRUBAIIBYD IO

UL IW! WRISoE Sundale SHNS BLIC puE ‘UtIEIUBUGIW! O] SAVEIEAC
“S18wrersim Ag aol f wwesBosd ] ) B5EBd 'S

‘6 "8 Ul 2DITEIP ISED) 1ayiQ b

Butiunag

1% SSHIGESI] YitM SISy o

Buipury jo yout P

asueweped | 7 aenbopen; 9

yoegied penbepeu| 'q

SSPUISHG OF UOIENISI B

‘WeaBoss ul wt Bledred 01 PISNY SIHUTISAD Aip SUOSES) Bugmopoy

3y} "@sned wenbey) 1sow sy Sueg § pue ASNES Juenbey; 1SEa) 3yI Sureg
L Qi OG BF L Jo S1eDs 2 U0 JUR) sesnd souenadxe weubosd Jnok uo paseg @

dn-amogo; on . “dn
~MOJI) pUE BUNoes JUSTIME, f

WMot e N

RIRENUOITNERI0ISENUC Burquify
“Adde 1eu pe oy seh g e
swestiosd
SIA SIGT HRWLE0W! O SEIABE SDSING 98N AJUSEE JNOA S30( g
SN0 J0 FNeGIR
~ubsap weiboid 5

BAN At tuns | Sy

SQOT/61i6

€30 [ 3y

$00T=129 A We60=JIva]0sse| duqurd aud disg Ao o3mn-diugdy

g Q 0 L} o0 T

3 Q [+ ¢ SHIML] )

FIE- 103

i Q o o WA Y

0 5} [+ 3 Sunes 6

ZLON

a 9 1+ o HHOOYIG )

o g ] [} Isnouy B

0 [+ 0 ¥T yHES P

[} [+} 0 vib SIPI0H
DESAHOUA

1] o 0 a Hreley g

[:} a o ] S3Y0 e

wnopy wnow peEissy  yuR; Ajaess

M SAMRA  100|4 SARA 1y puepuns b

peoeidoy MeNc jS Jequiny 101995GNS N3

& &34 157 ey Suunp wesBo.d oy v Bunedionpued

m $IUNOIOR FMUCISTD O JIQUINL (P10] BY) S1 18U, €
phavate 0ok

0 4eUeg ue weAB0.d DU AEMEsS OLADMS B D M S

ELIN $ LouRUGIU S Beys o1 Bunpm 3q JoueBe snok pnaps z

{"dWig sha Ko} vorRLIKYYL Y] 12
157 MOIWOD e J0) LONRUMCIU! dieH A4 pedy) L uonewuniul
S3A Jedrnied ;USRS Lrejew e 9oy Aouabie 1h04 Sa00 'L
uonejuawadw; g
FAUOUE LEY) SMIDDLE SI0LF SEM DOLGOS 80 ON

*ponuadas se0p 29 SANIIYS (SO B TEM LPIUM PUE [[RIBAD

INMPDD 150 B BG OF PUND) NOA PAGLL YSIM S48 8
abed qam “Ajgde ey
1803t 1sang 2 30 wesbond SUE asuaspe
£2u3be ;0A S0P MO '2

"3 S Uf STR0O0NS JO; Wetp@iSu oy & 34 Of 5woeIs JorjuoS

euosd voqedioped Bufenosud Jo; "Ny 1509 150w SB

1% 56 “POUINLE DARIYS 150U 1) 0 O] iFacud Sey siy) weibosd

3| Ui NRCEd 0} SAWCIEND SUILUTE) J0) 2X0US JO POyl

S} SB SAIMNS (1) SK PIRN TMOY 94> BLiyodas ey Suung

PApUECXS JEHOP X JANOVLS 1SOW BU) SEM YW PUB JEIOAC
DADEYD 1S I 2T B! PUND] NOA POURRW UIRgW FQUISI €
“Kdde ey e ¥oauD
Lwesfoid sy i utiredraued
1) SIAWwsisna 1w5Ie 01 350
Aoyalie ok £aap siS5eQ 1eUM |
Bugesmzl pue BugeBse) v
"01 "8 B UB Aym uieptxa 35eald “oN )|
LreoA Bupiodas 3 ut weIbod Juawaneday
S 14T 1D £ waweyda A5uabe R0k tig 5

¥00z sjetduro] %001 PLEIg
-7 SRES LUOY R M bc.HWM mm.w““w“

sbuies Jaiem 1470 11D ‘260 aiNg

0IDFEANS IO JN2IG (1)

RE(S WA WU | MmNy




SO0 e

Zjo | a8y

LE59L5

$2 A =RUISS A MOUSIF S0 =EIA T 1 I=dingiosseduquuudauud dwg/Foamna dwgy/du

sInog

INUDBAY S0 pue 5884 ‘Jubieyd)
FAIAON-UON LWOY BRUGATY 0L ‘D

OrSE2isS S0 MNOWMOA WOY BNUBASY I 23

PIPIAOIG JON SOINDS
wrspun

6289975

950E8%ES
PIP1ACH ION BIAIDE
wiopun

S1E001%

6iZ2CPLS
PRDIAD)L 10N DOIAIDG
[HESTN]

RG9S

626¥9628
PRDIACI 10K BOIASS
wopory

SECSUES

BELOGZES
£IDINCIG ION FANIAG
WO

2ESEQIVE

954280225
Papiatud 10N SNaS
wopury

Bjejdwan %50k
snieg
©u0S R

HNINS ey BwIS Q
SIMONULS BB JBAN ‘B
L) o]
sanunog

BUBARY SN0 PUE 5004 "SaBityy

R A=UON uiag 12104 P
SOIEN TNBUNIOA WOG INUANEY (B0 '3

AINPING HeY JOMIS g
WRrNG G1EN JEAN 8
uopeBLg g

2Q0N0S

JUBAIY 1IN0 puUe 804 SIBEYD

N oy i IERL P

SIEY JAWNOA WIOL IWBATY IE1S] D

BINISNAG BlEY JOMOS "G
ANMONAG ALY Jarep, B

TUBCHIBAOS) | [RUS(ENINEUE

Seamog

SUADY JOUIC PUE SI8 ‘sabeyD
SURBWIOA-UON WO} INLOARY R10L D
SNEY IFWIROA WOy BAUZRDY [RI0), D

NOANG ARy IS
NG Sy 13epn e

fepisApuy g |

SRANOG

BNUIAIY JANO DUE K54 "Sebiey)
VU CHON WY IUBATY {BI0L '

S2Y IVFWNNOA WY GNUOAIY 1810, 2

INPNUIS ARY SIMAG g
AMINAG Hey e e
refrsun0) g

SR INOG

DNUIATY JBLJO PUR £60 4 ‘sabizys
HAFWNIOA-UON LUCI] 2UIAIY [0, ‘P
SLY NAMUMNCA Uy BRUINAY IRIC | "2

NPAS BEY MBS G
WMDOUIG MEY IBEAM e
Imuapeey -y

L]

Teuwcnsnd AQ SAIRS JGITA S0} FAITY DLISWTHOA Rik(] RMONNG STy
uapejustus|dwyg v

RS Jejess AUNog epaiueny
) Bunsodey

Buopd UoneASUOD fLL diNE

LT dA 0 3 mn0

S00L/6346
m
SO/51/6 10 SE peuaday
| SZEYL
! STEYL
!
| a
“ 0
| 0
le Jo ¢ sy

$O0T=73 L, F260-d N B osser duquind auud dug/dic somna duyrdn

TS Alenves uoiun Ag payudng
SHUROUR 1L 40 515 "918Q82 (5L S  Saay0 weiboid ) 470 11 S

LT

LORRQUINGS S D
LOINQUILOD

fouabe R1apay o
wannguiuos

Asuebe sjeig ¢
vanngquILoY

Fouebe aresmoyms e

sjuewo) 'g

RAD dWH LA Yamnn

f
]
i
i
1




S00T/6 e

CNE-TF

FO0Z=122 AR | I=diNgLossey dwqiundaund g Fromsamny dwgydi

ELT
612428 INUBATY B0 Pue 5394 saflieus
IAHUMOA-UCN WOy SNUSABY [R10, 'P

GEETBELS SINEY MYIWMOA Wosf SNUSAIY 1990 2

DPIPIAOIY JON FHAITS [IINNG BN JOMIT q
wJopun ampnng elex Jates E

G e

seunog

E860639Z8 BIIUBADY JBUNO pue $204 ‘sabizyn

DHARUMOA-UON QN FNUIARY (@101 'P
GPOTALEL SRIEN HOIWMOA Q) BNLEAGY 1&I0] 3
PIPADI 10N IMARG DNPAUIS FEY 105 Q

ooy AMINNG ey sAEMm e
uonebu| g

BOLINCS

S9rsLis APUGABRY JAYIO Pue $a94 ‘caleys

DUIBUIHOALON 10K BITUSATN 1oL °p
LLEYI5LS SR1EY DUBWMOA 03 BAUBARY 1B10) D
PIMAOLY JOK FING NG Ry JaMIS g

uuopury UNPIS BIeY JNEM &
1WLIAAOS) | PRud)ImIsd] p

senneg

EVE65LE SNUINT YO PUE S84 ‘sabreyn

SUAWNOA-UON WOl Iy j8l0) P
SZLEGLZE BARY JATWROA WO BNUIABN W04 D
PepIACl oM B0IAIRS SIS Siey Jomasg 0

weopun BINPNNG ey ssem, e
masnpy) ¢

saTnog

6053008 BLDARY JOYI0 puE SR ‘TbIEY]

HIPUMOAHON WO INUaraY ERL P
IPELESES SBIRY DLISWIIOA WY SrwaAsy £10) D

20pIntud 10N NG

BIMINS By JINSG

LLSHrY BEDNIS MEY IBIBA &
Fawwe) 2

s03IN05

POS0LLTE BTUBADY JGUI0 pUE T ‘seliieys

AAIUNOA-UON WO SUIATY B10] ‘D

BLZEGIPZS SHIEY JASWNOA WOy Snuasey IR10] "3

PapIACIY 10N §MES BINONNEG MBY MG ‘G

wopun HUIG Sy SEp, €

Ienuapirey -

BEE|D

RUOIENT AG SI|AINE IMEAK 10} SHEY FNCLROA ERG SITELLG W
uonRuawedu) “y
e1diod %001

smejs

unod 4g ’
Buyoiid uoneassswo 11| 4G

T AR WL MmN

+00%
EETY

1PISIg Jaep Auno?) Bpewely
S Sundoday

L0066 59 A=SUISSTIMOUS R EQOT=IBI A F | _umEmmomvdm.nEnEt&._c_..,_\aEeu..o.auB:u.nEpSa:
SOIBL/G 1O S€ pauOday
FA FERTHITTE o s
S DAY
SE 1SS 1€, 34 O] 1 JAPWUOD Nk Ayms PUE | 1I%T Woh SIBHP JWE
Sl 0 URLEIUBWRIIN INOA MOY (E13P Lr eIt SEEIIC 'SIA Y B
LAWE SI4L 10 JueueA
oN ~SE aAmeyD se 35e2) 19, ve Buguswadun A JNZOY N0k LY
«SY BANR8Y S Sy iseaT Yy, D
[} TOIMpuadiy gy L
[} [} *erhyppuadxy patebpag -|
BRI TR T
S2uN3pUIdxg umsBory Buug uoneasesuon g
4oz ey 1 ARE WL mnn




S00LE1/E

L3038y

SEAFULSS N MOYS R COCT=S22 A T E=dIN geosse| duqreudarud,diug/Bio samnaduwyydy

SUEL/G JO S papodiny

SO *Q
_se
BAIIH)E 38 1SeR) e, 3q O] I Apisuos Nok Ausm pue | nonyg WOy SIRp
NG SISO UDIBUBLUIOLN P04 MOL RBIBP 3 UIedXD aSew ‘s3ANE
LW SIY1 O utuea

ou /5% BAIOOHS $¥ [3¥3) 18_ ve Buguowedus ADNIOY ok 5 1|
~SY AR, SY iSROY Y, D
006294 soinpuadxy [emoy 7
030191 950621 sFNpuBdx3 paedpng Ty
Aty e FilTe Ty
swnypuadx] weiboid yeig uorAIeSUOY N
JOIBLPIOOT) UONBAGSUOS
Bupnpue ‘wers vonearsucs 10 12qwny 'g
(AAAmpruw) potean
BESLLS gem uomsod 5 ereumo0n meg @
SHE0A
4 UORBAJBSUOD MiEpA 'S/eqk SIETA JO SAGUInN
Sl EuSHey dnqrgSutiensery PUE Gouaedx3 5 J0IEUNIOGD) P
iS1{erI9dg WAIBARBSUOT IBIBAY SRl SJOIBUIPIO0T S
SG%4e N EUEA SLUTN S J01BURN0D 4
Luensod S0 U009
%O Lonensosuos s & woed 1o, B
HOEDIOD LOIRARSuaD B sddns Azuabe ok i g
wwey s Aovebe euey p
{ wesbo,d uoyeAeSUoD [BUCBes B U S1RICeND noA
ou Ui thun Aousbe suoue Aq panddns JoRwRioss g @ ou ) ¢
oy LUOMSOd SLn-yny e fip 8| 7
L1719 LAGIBUIPI00D UoTieAasuoD ¢ ety AoreBy ok seoq 3
voheuswelduy v
12UIs10
9)aydwo N
et .»M“HEEN woo sjem Aunon epaue)y
: S wog ‘yun Buspoday

101BUIPIO0D UORBAISSUCY) 1Zi JNG

7AW WUA Ty Ay

SOU2/6 146 YOO8 A7 1 [=d WE 95521 dwgqivud poud dwg e somno-dwqyg:dn
SU/61/6 4 s paLoday
SWILRIOY 'Q
J'Se sapoayo
SE15831 1, 3q 0 W JAPSU0D NOA Aum pye | VARG WO SIBHP g
SI) JO UOIETISUSRN JA0A MOU FRIZD U UieidxD dsENS ‘S ) 8
LdNG SIJI JO WENEA
oN 5 DI00)8 £8 1923 18_ Uw Bujuswatiu ADNISYY Jnod )y
SV 2AR2943 SV 1SRRIy, D
0 saimiadyy jenoy 7
a 2 Srpusdny peebong 1|
JERL praN  JeeA By
saunjpusday wealiosg Budug uoneAssuos ‘g
730729y TEHAWR WL Y




5006116

740 | 234

52 A =BUISSTIX MOYS L) Z- 2122 ABE =g esse dwaqiuud suud/dug 510 somna-dusg-dn

ou Jad parGLD) SSEVD:Ey JO SwesB OGeTE ises) 18
o} fouetaiye vof S5 2y n{t

2yl SpuesuR]s ASUSrYS SIUETAAe LNt GORABT q

‘siepowt Wi Suneeusdas
PRERRL-PUSAD JUATLA I0W JO ARS ML MOYY "¢

ME| 31e13s Suidoanep ut papoddns

sey Aouabe 1ok seunseauw Guumonoy JuT 0 uanm arepu ¢

IRISUGHOY IMUAA
A FYIISEM
OERNCIEIP O 90BN U1 B GUMDRS s PRIAN W QIBNPIO Snf w1
SUGTHIS) PUR SuCrenhbi) Aualawa aun o volgoin v S B8N 1 oo
Kew asn oiem WeIpAY 10y e jo UGIEHEDUED) "ANAIDS JO uCTEU 9|
SOPUR JOIIRBGE MO B [0 UOIEEISUL 3] O) PED) PINOD SUONIUISR:
SEBUL JO IENQE PANUNUTY DETULUDS BSN BASEETYS || UIELBISE
©1 SEsiA “dN-mORa) Yim ‘Siesn Jaiem NjMsEm O partss: e sSuLeam

ou

1Bn0QE PBISH SHSITIBNEM UQeOrd FEy) SSINSEDL BGUSTa 2
Bouru k3 Bupooy SMSSEIXE Ul fimsar jey)
AeEm 2 1) SURE] Ja1E% "SUminaL seSun o) sapem 3 eiod
s34 Butsn “peisentes sselun seiem Sunes s|uEINeTses ‘spod
Bryuse may Bty o) serem sigeied *Ex{ema0rs Buisoy
BWEU IseRd “ragiQ

Sueiuncy

sa4 SNIEI033P MU [ L Swsks BunBIaImeUoN ‘6
sad swalsis
Aspun By [BOISWOS MIU )12 O SWarsds Sunenoupervon p

sad siuashs ysem
383 0 H0A3auaD MU B Ul SIeISAS unenonae-uoN 3

ou SUOHOBUUCD MOY 0} BBTSAS Suin0s SSed-oisuIS g
s3d fupooy seing e

“eWE IPAIRE S0 Louabe snok
Aq Palitnyoud e MOISq HAIS $OBN JBIEM AU O YRy STESIDUY -
vonejuswaydwi) g
ouisKg Arejueg wonin
AU wBI) 10 Q1D EmaN
10 AN ouseeg o Auny

BUOU "BLOL "BUoY auCy

. xoq
1%3) PUOSIS YL UI LODIASUN YSES U1 SUCBID STUCUHIIO BISEM 101EM
PUE X3Q 6 181 3] Uy BB J0LUGT JNOA Uy SLonaipsun 12301 15 2
$ak LMD
Ui 31y Ul (SIAUBLIDIO WOLN JSOW BL pidose sz
‘SOERS Spesu
1Eeds 10) SLORIOIRD ypm "SISEM BZHNU 01 Doeid Ul 2ue Sesnjanns
S8 PB181] pue sLONIedsul B “sBuiuseay, Addns Jaem Ieiod
SZ|EMRU O] SISN (GIUSSSE-UOU LD SUONDHISE! YENtIy) BBIE 90135
BUL U SIIWOISND 18 £G I$N SANBM (NJOITEM EXCRING JIURHS M1 LE6L
‘52 JosEW Le Ssomeu( jo pread QMDY AQ passed sem gg PRICUIEG

BURUPI0 B BUILID "SI 41 T8
ieae
04 BIAIRS INOA U} DBRS I FIULLINIG USINIOID OEEM TMEM € 5 |

vogeluowsdun dind Bupuswnsog sop SHUdWRIbe)Y Y
£00Z *jepdwor %001 ISIT JOjE Kune) epowey
uegn EMEG WNCS JNE Hyr Guruodey

uonigiuold ajseps Jajep iSL NG

FlAWS UL yvmn sy

SO0T/6 6 FOOT=IB AR edWELOsSE! Twqesdaud dwq /Ao samno duqysdn
SO/ELI 0 SE papoday
DusLIWoS Q
. R
BAIDYD SB INEN| 1B, 3G O] I JARTSUOT NOK K PUE | 11D wo SAapp
JIWE Sil 10 LONERIUIRKIW INGA mdng IRIID UT LIRIOKS SSEME STA )l €
o cdiNg SM) JO JuBEn
v =SB NS §E 15e3) 18, U Sutweidwl AQNIOY 1ok 5 |
«~S¥ SARDBYS SY ISEAT Iy, D
000L91L sanppuRdg Iemay -2
200491 000291 sanypUadxy paiatipng 1
ea) PraN Jeeg Sy
saunppusdys weiBosd Jjeis UoneAINSiHG) g
INELPIOOT UOGRAS IO
T Bupnpu yess ConeARsUOS 4o requiny 3
(AAdpppo) pajeas
BEBLE  somugnissd S TEUIRI00D MIed ‘2
1884
9 BoHEAIBSUOT sen, Sread SJRA) J0 iy
Gt SUMERY MGndBulayern Puz '3 SM0leUpIoDD £
IS1RE Y LDIEAIRSLOD Mlem AL SOIRURIODD) 2
SN "N BUEA LN s 0leLRoaD 4
%001 Luonrsod sJoeupoon
VOIRAIBSU0 Sy St IUensad [Ryp, 2
JHBUIRAOES UoieAase? sy) Seidns Lavebe nod §) %
Bwey s ovalie Jeuueg p
¢ WRIB0I UDNEAMELOD LIS # 1) B12IR 000 Nod,
oy Lty g fauabe sepave &g sayddns SOTUIRIOOS U3 S1OU )
oy CUHAUSOS Wy @ Sy 577
sod : LIOIRUIRIOOT uCheassud € aney Auaby Jnok 53001
uonesna|dwy
aajduics + PUIslg
WMMM . ngm_um ..Eoo u__a.uwsvm iajep Ajunos epewepy
Jun Sutucday
JOIBUIPIO0D UOHBAIISUOD TZ1 dNE
130 239y 71 AWE UL [ YAy




S00Z/6176 $002—129 4, 9€ | =d g osse) dwgpund auud,dwg/Frarmamny-dwqyidn £002/61/6 SN =BUISS INMOYSREONT=IPIA BE T =g wgiosse dwgiuud puud dwg/Bre somna-duqyydu

ou 10d ParOWS! SERLipeY 4O Suielb Gop's 150w e
< puepues Asuoye vanesuRBar au estRou (
JBU SPUBPRE)S ADUBIIPT Sousidde W deRneg G
‘S|2POW i Guiessvabar
PASUFLFEWSD TN FICUF J0 015 i) Mofly i
we| ajeys Buidojarap ul pELOCTHS
SRy AZUIBE ok SaMsew Bumona) BUL O YuMm a1epu) 'S
IBURYOS IS
ST JryRisem
26EN0251D 0} 802 Ui §1 BIMBNS B8 DBUSN v 'DOUBLIPI S1Y) U
suenER DB suonenBsr AoueBieiue aup jo HONRIBIA W 51 84N 1 andoo
Aruk @50 JSNEm JURIDAY 1] SIMGd jO UDReIEIUES) "I01AIRS Jo VHPLILE]
J0/PUE JORMNSD] MDY B JO LOJRHEING $u4) 01 (RS} PG SUsHDIEE)
S53Y] JO ISNQE PINUAUCY) ‘PBMILOT 83T BAISIOONE } LIELEISEY
01 SUSIA ON-MOTIG) YiM "SIIEN JOIEM TYRISem O] pansy aue shupwen,

ou

BAOQE PS5 SHEA FEM VQIYOIS JEUI SNSRI OGUMe T
HOUrU 10 Supooy ATSSa0 S Ut Synss) 18g)
ABM 2 U1 SUmE] 1018m 'SURIDIL 21eBuN O] Jojem Srqejod
534 Buisn ‘parsenbis stolun sles Buas FILUEINRISS 'SIood
Bunuwims meu Buysy 105 Jeem 2igeiod “Swemaprs Gursoy
swedy gsee “JeyiD '}

sak SuRuNG;
BAIBIOD man] (1B W Swdlshs BuleinaadarUoN B
SWASAE
54
Kipunet LG MABU 12 1 A5 Bupeirom -uoN B
SWONSAS (5rm SO/6 LIS 1o se papodaxt
sak
23 20 JOAIAUOD MO f0 L1 SIWarsAS Suienanoes-uon ‘s
ou SUDDIUUCD MEU 40} SWaisAS Buoon ssed-aifuig q
834 Bu:poay saung € SjustIwWes ‘g
‘BRIR @308 X A2uabe noA S8
N AR S 15021 12, B L 1 IEPISUCT ROA Aum DUE | liqiuxg woy siagp
A9 PAGNEAA 2.8 MRG0 Pa= ST KIEM DUl 2 LM s - NV S0 JO LOTEIUSLIIWLINGA MeA; BEIEE UL GRS S0E3HT ‘ST A Jt
uopesusidwi g ot LANG 13 0 JueuEA
. Psg bMEnm Vo -SE 8AISARe I8 15eF 1€, ve Buildwioun AJNJOY JRok 5 'y
FUOU "HLOU “BUDY PO AT uowuf Jo KDy “wemapy 5y B ’ .
B MO Wowes; o Qi ~FY BATIZOM B 15E0T 1V, G
x0T ] TRMPUACAT BRIDY 'Y
1] PUOIIE BA} U LONAPSIIN] YILD ) SUOILEYD BIUBLIPIO OIIEM JIEM g [} SSNPUBIX. Spng 'L
PUE XOQ 1637 187 By} Ut B8 FIAIFE INOA UN SUCHESIN] (900 1507 JeeLixeN  se9 Syl ’ 3padere
LIDMND
sak i By Ue [$)a0ueinia 1WaLND 190us aut 0 Adoo eS| 7 ssimipuedxy weIBoiy UOPIGIUCLY $ISEM 151N e ]
S SpoSy LROPO UM [USISYD §52) J¢ Waweseda) eiEintous
121080% JO) SUONDRIXE Yith JSEM BZILIIW O} BII Ul 2Ue SIS oy 01 503 [FUGUEINDS L) SIBUTHOS s91eam addeSueydxa
SRS PR pUe SUCMIRIEW ops ‘sulesy “Aadns 31em syyeiod bUE W] 1n0ae uorew.op 2PMSLL AJuate ok s2og g
L) <1 sa3n ey UL YO SLISIEN 4Onoa eare aowues ou swe50a0 1pne JSlem
BT U IIWOISID 1 Aq GBI IDIOM [MYISEM SUGHIOH SIIBUIRIA SN 1661 BUIY U YI940 SIS JITEM 2PMIDUI AUBGE DA SBO(
'S [RIEW UG U030 4© Paeod QMDY A assed SEM (if BOUBULPO “A3d0S JBMPUNGIE
) X ] 20 FNEM DSUNBIIR) BU} U0 1DOYS DLIADE DE T 2I0Y] JBY)
IFDUBLIDIT M| ALIEOP “SIH ) e ou Bseog Sunisach Axusbe oy Ag puno) pue paEgsUKESE
Leare 5] 3 # SBUSOS Jeiem 10 voeuatier i8-Ua UBG
-4 BASIS INOA Ul 1IIYA Y} SOURIHDIO LOFGILOXT JISEM JalEm E %" | €1 J0/pul SRIPUETS WAAGULTS 930U 195 O) “IIDIASID |BIDA0S
uopeiusuedul gyg Buguawnaog Jo; Ssuswannbey y pue sBanedonw Bupnpul “saouebe et meiy '3
E ]
»00Z wsdwod supoL  30ulsIq Selep Aunod epswe)y ou o
! . - SRR 4ot jo uopet sad pelueyssip Ssuoms
B ) SNEIS LU0 e gy Buiodey 10 ISOUIHS WALIXRU PAGSD L ¥ s -
UOIQIYQI FISEM JoRsA TEL dNGg "PaSN e OIS JO prnod

gJo | Sheg CTAWA s | atasna 230z Iy f1 WA wuAl vamny




SG0Z/616 9 A= SWISSUAMOUSPEO0Z 1T A b [ = JING: 05Tl durqiond fuuddig Aaorsom o duwieydn

SO/6L/6 )@ ¢ paodey

Tl WG 105 DO QUM UOISWEXS SERULIDIP 1500 € DAY OARDY
SPUBWNNOD T
K-
IMIQYS ST {S2a] JE, BG C1 1t JEpISu0D NOA Aum DU L 1IGH2T Wwoy S5E40
GG S JO UONEIRWSKILI INO0K AU JIEXIP U1 Lreidxd ISEID 'SHA )1 €

LG S Jo JuBLeA
] ZSE MDD se [e9) 1e, VR Sunuawadun AANIDY 4 5 1y

-5V IANISYT By 198371y, D)
=3 saunjpuadxg Py 7
e I} SaunNpuadx s parRdpng 'L
BN IXaN e, STYL
semnypuadxy wesbosg 1370 lenespisay g

x0q) 1ybu 9y; ur voyRpsunt Yoes LI SuslieyD

SIUBUIDIO UL XOT YOt 31 Ut 2RI FHAINS INOK ur SUOROIPSLN 1230t 1517 6

Jeam

ou BOIAIIE INCA O} [SIYE UT SOLELIPIC IS WO ByONa) 140 B 9| 'g
*poRd SUILTSS 51l 40} PO UOHOWRXT SSRUSARITHZ 1507 B

“SFouapIsa AN 10§ weBosd 147 sAsuebe ok squass T2
'P0ed Butiods: SIUL J0) DO LONEWILT SSTUBALODYT IS0 295

"SPNBpISE Arwesebuis o) wesbosd 141 $.Aovabe snok aquasag g

[} 0 lejoy
4] 0 0 G
1] 1] uoNQUISIg ORD Y
Q Q ABISUI 93N T
o] o SlEQay 7
TRy
swnaN 4 Pouion umusoeiday
18, poday Bunng B01g Aoumtiy Aq peogidey F1wi0y 0 Jequiny
25181101 YSNY MOJ-E11)1 Yivia S9703 Sursn-isiesm-ubiy
ou ou Bumerda. o) {5]ure60id aaey Asuaby ik S30q |
sNury fiunoaoy
Amwed Anuey
-Bnw “wburg
uoneusueydm) "y
€002 s1eidwod %00k USIA 181em Auno) epewely
el ISRIENS uuo4 NG upy Bunuodey

sweibo1d Janiaoeiden |40 (eliuepisay bl JWE

1o sy [ RTIF]  EIVREN

S00L6 10

7307 9deq

POOT=IEI LWL ﬂnmSm...c.nﬂ_.nEp_Ean:_.aasp\muo.uuzau.mEnS“ dn

SO/ LiG 9 se parcdey

SJUBLIWOY 3
Jse
BMDIYR ST 1SEG] iR, BY O} ) JAPISUOD NOA Alym DUE | IARXT LOY Srapm
NG SHU1 10 uonewawadun 04 MOY 121D 11 LIBIDXS SSERN TSTA fi B
SNG 5141 0 Juevea
SEANDay3 Se 1528 I, ue Sutuawsidun AHNTOY M0k 5| |
«SY SMPAYT Sy ISeIT Yy, G
0 sanypuada3 ey 2
0 8 saanppuRdg patelipng ‘L
JRBA MON  eep suyy
semipuedxy weiBorg uoniquold apsep e D
LSEPpOW Ut UAIPe $53] JO WALeeCss B5/mATIUS
ou ) SHOYD [RUOIRINDS U2 SIGUIYES Jatem odAs-sBury e
DB MG J10Qe USMIBLAIGH 20 KWRGE ok sa00] g
LSweiosd ppne sarem
RUIOL U SYDFYD 19UIYOS Jatem Bpniu Aouebe Mok seog Ty
-Aiddas smempuncit
A RTEM DALRIDI FUL UO IS BSIBADE UL SI B:B4E e
ou paoq Bulusanob Acustie 3] 4q puncj DUE PalEssSUOWSD .
aup oS JIEm J& Loy 53 BUS-ud ueg
O Jo/pure SPIRPURS Jabuis Swow 108 O) 'IusIp Jeneds
pue = Buiprp “serusbe 13o; oy 3
. *pRanposd
su 181em# 405 10 Uoyed ad pabieyosip suoes
10 10GUING WU DAINLINI UE TuSWSItwy ()
TPOEN JIES VoW Jo pUNCE

Qu

F1AWE L] Yamas




SO0L61/6

H0T=T22 A9k n.mSmmoﬂms.aﬁn_sa\.ctaEEa\m.a.uolau.aEnS“nn

SOIELE 40 S8 PILOTIY

*1 SAE J0) JOMND Yk uoidwRxe SSeUBANIDHS 1807 © fony GAMOY

UG
_'se

SMIORRS S {SPR] 1L, 65 O 1) HPrEUCS MoK Aym pue | VPYr S WOl Soup
<INE Sl 40 uonRIUAwadl; ek A0y HETP U LIBHIXD BTERKd ‘ST g T

ou

9

LG 141 J0 euea
ST DDA 30 13091 1F, U BuniBuidun ADNDOY 0K 8 ¢

~SY SANDIT BY 35BITIY,, D
L] SIBpUGdxy jenioy 7
0 saunnpusaxd parebang -

JEBL xey sl wnj

semypuadcy weibord | 4N IeHUApISeY 8

200G 145U 8y} u! LORKDSUNE DTS Un SUOHEID

STBLIRIO PUIE Y0Q Y6 S Ul BB TAARE IROK 1T SUOTXPEI! 200 1517 6

Qu

iedie
FIARE INOK 304 DBHD U STUBLIDA DIESII U IYOINY 1D)0: B 5] g

"pauad Gutodds Sag K04 poylj wondursxg S39UBAIDBYF ST BOS

"SEOUAOSII YRl 10} wesbasd |4 5 AveBe snok SQUISAE T/

“poLad buy S %) potty Lopdexs SERUBARIEHT 1202 e

oo oo

b LOF T

SIoU0pI Apwey-oifus 10y wesBoud ;N sABER anok aquosag g
[} may

B0 5

uoRnqusIg 8y ¥

Helsu; 3G g

W09 7
ﬂcmm v POUWW Juoweswdey

2 O 0 o

JeeA Lbdey Bupng weios, Kounby Ag Peserdey meo] 1o Jequny

-]

=
Atz y
L |

$+00Z
Jesy

1505 38y

LA5IR0) y3ag MO i 513101 Bunan-repemaybiy
oy Buoep so) t5)wesdiud Sary Aueby Jnod seog |

Snoooy
Apwrey

-3Buis
uonEuswaduny v
sjerdwed %001 RSIQ Jajepm Ajunos epeure)y
EMEIS LS diNg " Bunuodey
swriboud Juaweoeidey {410 1BALIPISTY 1 dNE

1 AT IS ] A




Appendix C

ACWD Water Shortage Ordinance



ORDINANCE NO. __ 30

AN ORDINANCE OF ALAMEDA COUNTY WATER DISTRICT
REGULATING THE NONESSENTIAL USE OF WATER, AND

PROVIDING FOR THE CONSERVATION OF THE WATER SUPPLY OF
THE DISTRICT.

BE IT ORDAINED by the Board of Directors of ALAMEDA COUNTY WATER
DISTRICT as follows:

Section 1. Declaration of a Water Shortage Emergency.
This Board of Directors does hereby find and declare as follows:

(a) Pursuant fo Resolution No. 81-014, duly adopted by this Board, a pubiic
hearing was held on March 25, 1991, on the matter of whether this Board of Directors -

should declare a water shortage emergency condition exists within the water service
area of this District.

e 1

{b) Notice of said hearing was published pursuant to law in the Argus, a

newspaper of generati circulation, printed and published within said water service area
of the District.

. (c) At said hearing all persons present were given an opportunity 1o be heard
and ail persons desiring {o be heard were heard.

(d) Said hearing was called, noticed and held in all respects as required by
law.

(e) This Board heard and has considered each protest' against the
dectaration and ail evidence presented at said-hearing. - -

(f) Pursuant to Resolution No. 91-016, adopted by this Board on March 25,
1991, & water shortage emergency condition exists and prevails within the water
service area of this District. Said water shortage exists by reason of the fact that the
ordinary demands and requirements of the water consumers in the Alameda County
Water District service area cannot be met and saltisfied by the water supplies now
available to this District without depleting the water supply or diminishing its quality 1o
the ext‘ent ;hat there would be insufficient'water for human consumption, sanitation and
fire protection. '

Section 2. Purpose and Authority.

. The purpose of this ordinance is to conserve the water supply of the District
for the greatest public benefit with particular regard to public health, fire protection and
domestic use; to conserve water by reducinﬁ waste; and to the extent necessary by
reason of drought and the existing water shorlage emergency condition, 1o reduce
water use fairly and equitably. This ordinance is adopted pursuant to Sections 350 to
358, 31026 to 31029 and 31035 of the California Water Code.
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Section 3. Effect of Ordinance.

This ardinance shall take effect May 1, 1991, shall supersede and control
ovar any other ordinance or regulation of the District in conflict herewith, ang shall

Lemaindin deffect untif the Board of Directors declares that the water shorlage emergency -
as ended.

Section 4. Water Use Limitations.

(a) Restrictions on Water Use.

During the water shortage emergency condition, and o preserve the
water supply for the greatest public benefit with particular regard to domestic use,
sanitation, and fire protection, the following uses, of water have been determined to be
wastefui and are hereby prohibited: .

(1) Using water in an iresponsible manner for any_purpose resulting in
wastage.

- (2) Watering lawns cr any other imrigation in a manner which resuits in
excesslve flooding or runoff into streets, gutters or other waterways.

(3} Using hosés to clean sidewalks, driveways, patios, parking lots,
waflkways. or other hard surface areas, except when necessary for public health or
safety. '

(4) Use of hoses for any purpose without a positive shutoff nozzle.

(5) Flushing sewers, hydrants or washing streets, except in cases of
emergency and for essential operations.

(6) Restaurants serving water to customers unless requested.

(b) Enforcement of Restrictions.

{1) The District may, after two warnings, order that special follow-up visits
be made to ascertain whether wasteful use of water is continuing to oocur.

~ (2} In the event the District determines that water waste is still occurring
at a customer's premises in violation of the resirictions on water use set forth in this
ordinance, instaliation of & flow-restrictor, or termination of service may t:n.at:uli.t uehm

for reconnection and/or removal of flow-restrictor shall be the responsib
customer. :

(3) . The District may immediately cancel a pemmit to use water from a

hydrant when the customer Is observed using water in violation of the regulations set
forth in this ordinance.

{c) Water Use Guidslines.

During the water shortage emergency condition, customers are urged to
adhere to the following guidelines to conserve the limited water supply available:

(1) Wtilize systems which recycle water when possible.

-2-
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_ (2) Use water for whatever purpose in a mannel’ﬂwich minimizes waste,
ind repair ieaks as soon as possible.

_(3) Avoid draining and refilling of existing swimming pools and/for spas
vhere possible.

. {4) Use non-potable water for construction purposes uniess it is not
ippropriate andfor not available. If reclaimed water is used, the proposed conditions of

Ise must meet the requirements of the San Francisco Bay Regional Water Quality
~ontrol Board.

(5) Landscape Guidelines:

Irigate early in the moming (before 10:00 a.m.), to minimize
evaporation. :

Use of Evapotranspiration Rate to determine plant water needs is
-encouraged.: The. Evapotranspiration Rate-is..awailable at (510)
659-1970, ext. 200.

Installation of new landscaping should utilize best known irrigation
and horticuftural practices for efficient water use. -

Existing systems should be evaluated and repaired to maximize
efficiency.

Use of reclaimed water for landscaping is encouraged.

Use drought tolerant plant species wherever possible for
replacement and at all new landscape installations.

Section 5. Customer Conservation Rate Schedules.
(a) Single-Family Detached Dwelling Units.

Single-family detached dwelling units shall receive a base consumption
atlocation BCA} of 400 gallons per day. is allocation may be-increased by an
additional 50 gallons per day (4 ccf units bi-monthly) for each person in the household
over four. For water uses at or above this tevel, the following rate schedule shall apply:

Billing , X. Rate

Units e $ Per Unit
0-30 ' 400 1.008 BCA (4 persons*)
31-48 600 1.25 x base

49-64 = BQO 1.50 x base

65-80 1000 1.75 x base

Over 80 2.00 x base

* An additional 4 units (50 gpd) is provided for each additional person over the BCA.
One billing unit equals one hundred cubic feet, or approximately 748 gallons.

(b) Multi-Family Residential and Non-Residential Customers.




_ All masgr-metered muili-family residential aweounts and all commercg|
industrial and public agency accounts will receive a BCA of 90 percenl of average 1990
use, with the following charges for use above the BCA"

Up to Baseline Consumption Aliocation (BCA) $1.008/unit base

Up to 20% above BCA 1.25 x base rate
20.01 - 40% above BCA 1.50 x base rate
40.01 - 60% above BCA 1.75 x base rate
Above 60% of BCA 2.00 x base rate

(¢} Landscape Irrigation Only Accounts.

~ Multi-family residential, commercial, industrial  or  public
agencyfinstitutional accounts classified for landscape irrigation-only will receive a Base
Consumption Allocation that represents 80 percent of average 1980 use, with use over
this leve! charged pursuant to the schedute in Section 5(b) above.

New accounts with significant landssape needs with no prior history will
appiy for a Base Consumption Allocation based on the regional evapotranspiration rate
and’ size of project. Use over the level provided by this allocation will be charged
pursuant to the schedule in Section 5 (b) above. This formula will also be applied to
those customers seeking exceptions pursuant to Section 7 below who have landscape
irrigation requirements exceeding one-quarter of an acre in size.

Section 6. Water Banking.

The District will utilize water banking during the drought emergency
period. This will allow customers who do not use their total base allotment of waler in a
given billing period to supplement their water usage up to the amount banked in a
subsequent billing period. All water bank balances will be zeroed out at the end of the
drought emergency program. '

Section 7. Exceptions.

Pursuant to the procedures set forth in Section 8, exceptions to increase
the amount of water which may be used without exceeding the basic allotments may be
granted upon written request, including, but not limited to the following:

(a) Verified medical requirements.

(b} Incorrect customer classification based on predominant use.
Allowance will also be made to adjust a residential BCA for home businesses for which
the customer has a valid business license, (e.g., a child care provider).

(c) Accounts classified as single family which provide water for livestock.

(d) Unnecessary and undue hardship to the Applicant, including, but not
limited to, adverse economic impacts, such as loss of production or jobs.

: (e) Emergency conditions, such as impairment of health, sanitation, fire
protection or safety of the applicant or public.

Section 8. Application Procedure for Exceptions.
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Consideration of written applications for exceptions regarding restrictions

on water use set forth in Section 4 or Base Consumption Allocations set forth in Section
5, shall be as follows:

(a) Wrilten applications for exceptions shall be accepted, and may be
granted by the District's Drought Management Coordinator;

{b} ODenials of applications may be appealed in writing to the General
Manager. _

Section 9. Exemption from CEQA.

The District Board of Directors finds that this ordinance is exempt from
provisions of the Califomnia Environmental Quality Act of 1970 because it is immediate
action necessary to prevent or miéigate an emergency, as described in Section
15269(c) of the Guidelines promulgated under said Act

PASSED AND ADOPTED this 23rd day of April, 1992, by the following vote:
AYES: " Directors Damas, Redeker, Rollisson, Strandberg and Borghi
NOES: None
ABSENT: None

Is! FRANK BORGHI, JR,
Frank Borghi, Jr., President

Board of Directors
Alameda County Water District

ATTEST:

RUTH R, EVANS
R. Evans, District Secretary
Board of Directors
Alameda County Water District
(SEAL)

APPROVED:

sl QEN% RHQDES CERNFICATE
Gene Rhodes, Attomey the undorss of ALAMEDA COUNTY WATER
Alameda County Water District DISTRICT. et s ok o ooyl b & fll, trua d comect
B copy of an Orcinance of the Board of Directors of ALAMEDA COUNTY
WATER DISTRICT, a poktical subdivision, which said Ordinance was
iy adopted m & meeting of cald Board reguiary heid on Aprik 25, 1991
amwuaoudummhmwms«wzg.
1591, January 8, 1992, end Aprl 23, 1092, end that & copy of said
Ordnance was forthwith duly ectered in the minutes of said meating of
caid Baard, and that the samae ks in full force and sffecl.

Dated: April 29, 1886 ;
Marvell L. Herren, 3 atary .

Alameda County Water District
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ATTACHMENT B
ACWD WATER SUPPLY CONTRACTS

- State Water Project Water Supply Contract (partial)
- San Francisco Water Supply Contract

(note: Complete State Water Project Supply Contract is available on DWR website:
http://www.swpao.water.ca.gov/wsc/index.cfm)



STATE OF CALIFORNIA
THE RESOURCES AGENCY OF CALIFORNIA
DEPARTMENT OF WATER RESOURCES

WATER SUPPLY CONTRACT
BETWEEN

THE STATE OF CALIFORNIA
DEPARTMENT OF WATER RESOCURCES

AND

ALAMEDA COUNTY WATER DISTRICT

Disclaimer: This document integrates Alameda County Water District’s State Water Project
water supply contract with the many amendments to the contract entered into since 196].
It is intended only to provide a convenijent reference source, and the Department of Water

Resources is unable to provide assurances that this integrated version accurately represents
the original documents. For legal purposes, or when precise accuracy is required, users
should direct their attention to original source documents rather than this integrated version.

(as of May 28, 2003)



IN WITNESS WHEREOF, the parties hereto have executed this contract on the date
first above written.

Approved az to legal form STATE OF CALIFORNIA
and sufficiency: DEPARTMENT OF WATER RESOURCES

By

o cting rag

ol
Departmant of Water Reatiurces

ALAMEDA COUNTY WATER DISTRICT

° By .
miel J, o, ctrasiden
< (Pyass. | Tz
Countefsign /4

Phyllts J. ttering, Hecretary

APPROVED AS TO TERM3
AND CONDITIONG:

“Mansger 1af Enginser
Alameda County Water District

APPROVED AS TO PORM:

T T,

orney .
tar glatrict

FEYs

7

12
Dischorer: This docuinent integrates Alameda County Waler District's Stale Water Project waler supply conitract with the many amendinents to
the contract eatered into since 1961. (t is intended wnly to provide a convenient relerence source, and the Depactment of Water Resources is unable
ta provide assurances that His integrated version accuralely represents the originat documents. Far legal purpuoses, or when precise accuracy is
required, users shauld dizect theie atlention to vriginal source documents rather than this integrated version.



APPENDIX A

TABLE A

AS SHOWN IN THE CONTRACT
BETWEEN
THE STATE OF CALIFORNIA
THE DEPARTMENT OF WATER RESOURCES AND
ALAMEDA COUNTY WATER DISTRICT
, AND
AMENDMENT NO. 20

113
Discltimer: This document integrates Alameda County Water Districl’s State Water Projuct water supply contract with the many armendments to
the contract entered into since 1961. it is infended only to provide a convenient reference source, and the Department of Waler Resources is unable
to provide assurances that this inlegrated version accuralely represents the originat documents. For degal putposes, or wheit precise accuracy i
required, users should direct their attention to original source documents rather than this inlegrated version



TABLE A
ANNUAL AMOUNTS OF WATER TO BE
MADE AVAILABLE FOR DELIVERY TO
ALAMEDA COUNTY WATER DISTRICT

<As shown in the original Contract>

Total Annual Amount
Year In Acre-feet
i 16,900
2 17,600
3 18,100
4 18,800
5 19,400
6 14,300
7 15,000
8 15,500
9 16,200
10 “ 117,000
11 17,900
12 18,800
13 19,600
14 20,500
15 21,300
16 -j 22,200
17 23,100
18 23,800
19 24,800
20 26,000
21 27,200
22 28,400
23 29,600
24 30,800
25 32,100
26 i 33,300
27 34,500
28 35,700
29 36,900
30 38,400
k] 39,900 ]
32 41,400
33 42,000
and each succeeding year
thereafter, for the term of this
contract: 42,000
114

Disclunrer: This document integrates Alameda County Water District's State Water Project water supply contract with the many amendments 1o
the contract entered into since E961. It is intended only to provide a convenient reference source, and the Departinent of Water Resoucces is unable
1o provide assurances that this integrated version accurately represents the original documents. For legad purposes, or when precise accuracy is
required, users should direct their attendion to original suurce documents rather than this imegrated version,



TABLE A
ANNUAL AMOUNTS OF WATER TO BE
MADE AVAILABLE FOR DELIVERY TO
ALAMEDA COUNTY WATER DISTRICT DISTRICT

<As shown in Amendment No. 20>

Total Annual Amount
Year In Acre-feet

1962 16,900
1963 17,600
1964 18,100
1965 18,800
1966 19,400
1967 14,300
1968 ' 15,000
1969 15,500
1970 16,200
1971 17,000
1972 17,900
1973 18,800
1974 19,600
1975 20,500
1976 21,300
1977 22,200
1978 23,100
1979 23,900
1980 24,800
1981 26,000
1982 27,200
1983 28,400
1984 29,600
1985 30,800
1986 32,100
1987 33,300
1988 34,500
1989 35,700
1590 38,900
1991 38,400
1992 39,900
1993 41,400
1994 42,000
and each succeeding year

thereafter, for the term of this

contract: 42,000

in any year, lhe amounts designaled in (his Table A shall not be imerpreted lo mean that the Siale Is able lo
deliver those amounts in all years. Article 58 describes lhe Slate's process for providing current information for
project delivery capability.

()

Dischinier: This document integrates Alameda Courty Water Distriet’s Stale Waler Project water supply contract with the many amendsments to
the conteact eatered into since 1961. I is intendect only to provide a convenient relecence source, and the Department of Water Resources is unable
to provide assurances that this integrated version accuralely represents the original dacumenis. For legal purposes, or when precise ACCWFACY |5
required, users should divect their aflenkon 10 original source documends rather than this integrated version,



WATER SUPPLY CONTRACT

This Contract, dated as of Cgicgigéé;{ , 1984, is

entered into by and between the City and County of San

Francisco ("City") and the Alameda County Water District
ALAMEDA GOUNTY WATER DI3TRIGY

{"Customer™).

RECITALS AGREEMENT |7/ 39

The City and the Customer have entered into a Settle-

ment Agreement and Master Water Salea Contract ("Master
Agreement"), which sets forth the terms and conditions under
which the City will continue to furnish water for domestic
ban purchasers. The Master Agreement contemplates that the
City and each individual suburban purchaser will enter into
individual contracts dgscribing the location or locations at
which water will be'deliyered to each purchaser by the San
Francisco Water Department ("SEWD"), the purchaser's service
area within which water 56 delivered is to be so0ld and other
similar provisions unigue to the individual purchaser. This
Water Supply Contract is the Individual Contract contem-
plated by the Master Agreement.

AGREEMENTS QF THE PARTIES

1. Incorporation of the Master Agreement

The terms and conditions of the Master Agreement are



incorporated into this Contract as if set forth in full

herein,

2. Term

Except as provided to the contrary in Article IX of the
Master Agreement, the term of this Contract shall be that
provided in Section 3.01 of the Master Agreement.

3. Service Area

Water delivered by the City to the Customer may be used
or sold within the service area shown on the map designated
Exhibit A attached hereto. Except as provided in Section
7.05 of the Master Agreement, Customer shall not use or sell
any water delivered by the City outside this service area
without the prior written consent of the City.

4, Location and Descrivtion of Service Connectians

Sale and delivery of water to Customer will be made
through a connection or connections to the SEWD system at
the location or locations shown on Exhibit A attached hereto
and with the applicable-pfesent account number, description,
connection size, and meter size as shown on Exhibit B

atfached hereto.

5. » Interties With Other Water Systems.

As of the commencement date of this Contract, Customer

maintains no interties with other water systems.



&. Billing and Payment

The City shall compute the amounts of water delivered
and bill Customer therefor on a monthly basis consistent
with existing practice. Beginning July 1, 1986, the bill
shall show the separate components of the charge (e.g.,
service, consumption, demand). Customer shall pay the
amount due within thirty (30) days after receipt of the
bill.

I1£ Custdmer disputes the accuracy of any portion of the
water bill it shall (a) notify the General Manager of the
SEFWD in writing of the specific nature of the dispute and
{b) pay the undisputed portion of the bill within thirty
{30) days after receipt. Customer shall meet with the Gen-
eral Manager of the SEWD or a delegate to discuss the dig-
puted portion of the bill.

7. Minimum and Maximum Water Delivervy Levels

a. The City will deliver and Customer will pay for a
minimum annual supply of 8.051 mgd.

b. Customer's average annual usage shall not exceed
12.0 mgd. Customer's usage during any day shall not exceed

24.0 mgd. Customer's usage during any hour shall not exceed

28.8 mgd.



c. The water delivery and usage levels set forth
above in subsections 7(a) and (b) shall become effective on
December 1, 1985. Annual refers to the City's fiscal year,
d. The maximum quantities sat forth above in subsec-
tion 7(b) shall not obligate the City to supply Customer
with any water in addition to the quantities to which Cus-
tomer otherwise is entitled under Sections 7.02 and 7.03 of
the Master Agreement. Nor shall those maximum Quantities
obligate the City to supply the peak monthly, daily, or

hourly demands of Customer, except as provided in

Section 7.01 of the Master Agreement.

IN WITNESS WIEREOE, the parties hereto have executed

this Contract, to become effective upon the effectiveness of
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the Master Agreement, by their duly authorized representatives.

DATED: ézuéiﬂgﬁj{, 1984.

Authorized by Public Utilities
Commission Resalution No. 84-0144
Adopted April 10, 1984.

Romaine A. Boldridge, cretary

Approved by Board of Supervisors
' No. 320—2“

Adopted \}une, QS’J /9%

bt

Cg;;;/Jahn L. Tagfor Clark
ten: MAY /b, 19s4. A
B
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COUNTY oOF - -

SAN FRANCISCO
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Nothenberg

General Manager of
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Utilities
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é& ITY ATTaan
BY < 'Kh !
UTILITIES GENERAL COUNSEL

//uerry D. m

— Its Presid#nt
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Lfi:;;ﬁgﬁﬁNTY WATER DISRICT
A
paug—~ ‘”’(;‘

i 4

Counters igned:
Authorized by Resolution
No. -
Board of Directors

050884,/11-196603Qg

Ruth R. Evans, Secretary

of the



FIRSBT AMENDMENT TO WATER SUPPLY CONTRACT

THIS FIRST AMENDMENT, dated as of October 25 '

1994, is entered into by and between the City and County of San
Francisco ("City") and the Alameda County Water Distriect
{("Customer").

RECITALS

1. The City and Customer entered into a Settlement
Agreement and Master Water Sales Contract ("Master Agreement') in
1984. Concurrently, the City entered into identical Master
Agreements with 29 other cities, water districts and other water
agencies in San Mateo, Santa Clara and Alameda Counties,
collectively called the-"Suburban Purchasers.®

2. The Master Agreement contemplated that the City and
each of the Suburban Purchasers would enter into separate
companion agreements describing the location at which water is to
be delivered, the purchaser’s service area, and other similar
provisions unique to the individual purchaser. The City and
Customer entered into this companion agreement, entitled "Water
Supply Contract, " datéd és of August 8, 1984.

3. The 1984 Master Agreement contains a "Supply Assurance"
for 184 million gallons a day, expressed on a collective,
aggregate basis. The Master Agreement does not fully allocate
the Supply Assurance among the Suburban Purchasers. Instead, the
Mastef Agreement provides that the amount of the Supply Assurance
not already allocated on the basis of historical usage as of 1984

may, after taking into account water used by the City of Hayward

167268. 1§
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and the Estero Municipal Impfovement District, be allocated among
the Suburban Purchasers by an agreement reached among the
Suburban Purchasers themselves. In the absence of such an
agreement, Section 7.02(b)(3) of the Master Agreement provides
for a periodic allocation of the Supply Assurance based on
current usage over successive three year periods.

4, The City and the Suburban Purchasers have both
recognized that the trienniai "vesting" formula in Section
7.02(b) (3) of the Master Agreement acts as a disincentive td
Suburban Purchasers limiting their use of San Francisco Water
Department ("SFWD") water, since long-~term entitlementé to such
water would be based on each agency’s current, contimuing use of
SFWD water.

5." The San Francisco Public Utilities Commission has
adopted Resolution No. §3-0085, which makes the removal of
contractual disincentives to water conservation a part of the
City’s overall water conservation progranm.

6. All Suburban Purchasers who are affected by the vesting
procedures in Section - 7.02(b)(3) have agreed, through formal,
binding action of their legislative bodies or authorized‘chief
executive officers, to an allocation of the Supply Assurance.
The effectiveness of that.allocation is conditioned on the City
and two Suburban Purchasers, including Customer, amending their
individual Water Supply Contracts to conform the limits on those
Suburban Purchasers’ annual average usage to those agreed on by

all Suburban Purchasers.

1672681 —-2-



7. Consistent with Resolution No. 93-0085, the City wishes
to support the actions of the Suburban Purchasers, which are seen
as positive steps towards the removal of contract incentives

tending toward increased use of SFWD water in the short term.

NOW, THEREFCRE, IN CONSIDERATION OF THE FOREGOING, and
for other good and valuable consideration, the parties agree as
follows:

1. The Water Supply Contract is amended by revising the

first sentence of Section 7.b to read:
"Customer’s average annual usage shall not
exceed 13.760 mgd, in accordance with the
allocation of residual water effected by the
Suburban Purchasers pursuant to Section
7.02(b) of the Master Agreement”

2. Nothing in this First Amendment to Water Supply
Contract is intended to, or shall be construed to, waive or
compromige any of the claims reserved by the City or the Suburban
Purchasers in the Master Agreement. Except as expressly provided

herein, the Water Supply Contract is unchanged and remains in

full force and effect. .

167268.1



IN WITNESS WHEREOF, the parties hereto have executed
this First Amendment to Water Supply Contract, by their

respective duly authorized representatives.

ALAMEDA COUNTY WATER DISTRICT

W <

Presidént, Board of Diqéctors

Countersigned}iyquUQQpaé?.AAAAJ%&/f’

Marvell L. Herren,
Secretary

Authorized by Resolution No. 94~-0( 2
of the Board of Directors

CITY AND COUNTY OF SAN FRANCIECO

Q%\{\)\ — —

Anson Moran
General Manager of Public Utilities

By:

Authorized by Public Utilities Commission
Resclution No. 94~0250 , adopted
October 25 ) ; 1994

Cnaver U Bldeds,

Romaine A. Boldridge, Secpétary

Approved As To Form .
Louise Renne, City Attorney

By: ()ﬁN¥J%i/ﬁﬂ ()1l¢4226%21%%

To Thgmas M. Berliner
Utilities General Counsel

167268.1



ATTACHMENT C
_ KIER & WRIGHT MEMORANDUM
“NEWARK AREAS 3 & 4 SPECIFIC PLAN EIR - WATER DEMAND ESTIMATES”



KIER & WRIGHT CIVIL ENGINEERS & SURVEYORS, INC.

3350 Scott Boulevard, Bldg. 22 » Santa Clara, California 95054 » 408-727-6665 » 408-727-5641

Memorandum

To: Judy Shanley, David Powers & Associates, Inc,

From: John Noori

Date: July 3, 2008

Re: Newark Areas 3 & 4 Specific Plan EIR - Water Demand Estimates

Alameda County Water District (ACWD) has asked for an estimate of total water demand for the
proposed development project. In response to this request, we have prepared the following summary
concerning the estimated water demand as well as provided a description of the methodology used.

Estimated Demand

The overall estimate for water demand from the proposed development is 1014.7 acre-feet per year
(AFY)". This is for potable water demand using specific assumptions and published use rates based on the
various uses of the proposed development. Of this demand, a total of 514.6 AFY could be served by
future reclaimed water service to the site. The methodology for these assumptions and use rates is
described below. A breakdown of the individual use demands is presenied in Table 1.

Methodology Used (Rates are based on the varicus types of uses provided by David Powers & Associates.)

Schools

In order to determine a use rate for the proposed school in Area 3 we reviewed the Water Supply
Assessment prepared for the Santana Ranch Project in San Benito County in February 2008, This
established a water demand of 30 gpd/person for a school. Based on 600 students this translates to
0.0503° gallons per day per square foot.

Landscape
For any athletic fields, open space, park and landscape buffer areas we are basing the rates on xeriscape or

artificial turf demands, which are much more efficient and significantly less than standard landscape
planting. Based on the 2" Edition of the Land Development Handbook, the water use rate for xeriscape or
artificial turf is 850 gallons per day per acre. This translates to 0.0195° gallons per day per square foot.

Residential

For the single-family residential portion of the development we used a rate of 85.71 gpd/person. Based on
an average of 3.5 persons per dwelling unit, this translates to 300% gallons per day per dwelling unit. For
the multi-family pottion, assuming occupancy of 2.00 persons per dwelling unit and the same use rate of
85.71 gpd/person, we come up with a use rate of 171° gallons per day per dwelling unit.

Office/Miscellanegus

Due to the undetermined nature of the office/public-use space it’s difficult to base water demand on a
specific use type that has yet to be determined. Therefore we used an 85™ percentile standard for water
demand based on sanitary sewer load. This means that sewer load is equivalent to 85% of water demand.
Using the sanitary sewer discharge rates established by the Industrial Waste Division of the San Jose
Water Pollution Control Plant (WPCP), the sewer rates chosen are based on the following chart:

Page t of 3
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KIER & WRIGHT CIVIL ENGINEERS & SURVEYORS, INC.

3350 Scott Boulevard, Bldg. 22 « Santa Clara, California 95054 « 408-727-6665 » 408-727-5641

Project Use Equivalent Use by WPCP f\g :)egfzgsped\ysetg C{;{la\;:rggd\xger
Office (miscellaneous) Office (miscellaneous) 0.140 0.165
Public Agency Public Agency 0.210 0.247
Public Halt Hall (Civic/Social/Fraternal) 0.110 0.129
Average 0.153 0.180

*Sewer rate equals 85% of Water rate.

Therefore an average of the demand rates for the possible uses has been taken as 0.180 gallons per day
per square foot,

Golf Course

The golf course irrigation will be provided via a well on the property. At some point in the future when
facilities are available, the irrigation will be switched over to a public reclaimed water system. Russell D.
Mitchell and Associates, Inc. is a private irrigation design consulting firm who specialize in designing
golf course irrigation systems supplied with reclaimed water, Based on information provided by them, the
typical consumption in the Newark region for a golf course’s needs would be 45 inches per year, Based
on this conservative estimate the projected seasonal irrigation water demand for a 130 acre golf course
would be:

Winter Spring Summer Fall Total

8,320,000 | 41,056,000 | 69,568,000 | 41,056,000 | 160,000,000

(Units shown in gallons per year)

Therefore the total demand for the golf course would be 160 million gallons per year. This converts to a
use rate of 0.0774 gallons per day per square foot.

Calculation Footnotes

a) Gallons per day times 365 (days per year) divided by 325,851 (gallons in one acre-foot of water) equals AFY.

b} 600 (students) x 30 (gpd/person) = 18,000 gpd. Therefore:
18,000 (gpd) / 357,600 (campus sf.) = 0.0503 gpd/sf.

¢) 850 (gpdfacre) / 43,560 (sfin one acre) = 0.0195 gpd/sf.
d) 85.71 (gpd/person) * 3.5 (capita per unit) = 300 gpd/du.
e) 85.71 (gpd/person) * 2.0 {capita per unit) = 171 gpd/du.
f) 160,000,000 (gpd/year) / 365 (days per year} = 438,356 gpd. Therefore:

438,356 (gpd) / 130 (acres total) = 3,372 gpd/ac. Therefore:
3,372 (gpd/ac) / 43,560 (sf in one acre) = 0.0774 gpd/sf.

Page 2 of 3
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KIER & WRIGHT CIVIL ENGINEERS & SURVEYORS, INC.

3350 Scott Boulevard, Bldg. 22 » Santa Clara, California 95054 » 408-727-6665 « 408-727-5641

Table 1 — Summary of Water Use Estimates

Demand)

wu
. Area . Water Use
AREA 4 Units GPD/DU | GPD/SF | Coefficient .
(acres) (AFY/unit) Estimate (AFY)
Single-Family Residential 500 300 0.33604 - 168.0
Open Space/Park* 10.79 0.0195 0.95147 10.3
18-hole Golf Course 130.00 0.0774 3.77661 491.0
Area 4 Subtotal 669.2
Area wu Water Use
AREA 3 Units (acres) GPD/DU | GPD/SF | Coefficient Estimate (AFY)
{AFY /unit)
Single-Family Residential 760 300 0.33604 255.4
Muiti-Family Residential** 158 171 (.19154 30.3
Elementary School 8.21 0.0503 2.45431 20.1
Open Space/Park* 13.97 0.0195 0.95147 13.3
Office/Public Use 3.00 (.1800 8.78282 26.3
Area 3 Subtotal 345.4
Project Total 1014.7
Possible Reclaimed Water allocation {currently included in Project Total) 23.6
Golf-course total to be served from existing on-site well {currently included in Total 491.0

*Athletic Fields, open space, parks and landscape buffers are assumed to be xeriscape or artificial turf supplied by

reclaimed water.

**Based on 40 du/acre on 3.95 acre area.

Page 3 of 3

CPRONCTRADG65- NDOCSWLANNINGS TUDRIES & CALCULATIONS:WATER DEMANIRAOSDS0S - Water Demand Estimatedoc




	Newark Area 3.4 Draft Final WSA.pdf
	INTRODUCTION
	BACKGROUND
	PURPOSE
	METHODOLOGY

	WATER DEMAND
	WATER USE CATEGORIES
	HISTORICAL AND CURRENT WATER USE
	WATER DEMANDS - ACWD SERVICE AREA
	WATER DEMANDS - NEWARK AREA 3 & 4 SPECIFIC PLAN EIR PROJECT
	Estimation of Project Water Demands
	Comparison with the UWMP Demand Forecast

	IMPACTS OF DROUGHT ON DEMANDS

	WATER SUPPLY
	WHOLESALE WATER SUPPLIES
	State Water Project 
	San Francisco’s Regional Water System

	LOCAL SOURCES
	Niles Cone Groundwater Basin 
	Brackish Groundwater Desalination
	Del Valle Reservoir
	Recycled Water 

	WATER SUPPLY UNCERTAINTIES
	Climate Change
	Local Supplies 
	San Francisco Regional Supplies
	State Water Project Supplies

	WATER SUPPLY IN NORMAL AND DRY YEAR CONDITIONS
	Water Supply under Normal Year Conditions 
	Water Supply under Critical Dry Year Conditions  
	Water Supply under Multiple Dry Year Conditions


	WATER SUPPLY AND DEMAND ANALYSES
	WATER EFFICIENCY AND RECYCLING REQUIREMENTS TO BE INCORPORATED IN PROJECT
	Water Conservation Measures
	Recycled Water Measures


	SUMMARY AND CONCLUSIONS




