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I n the early 1990s, ACWD’s
water supply outlook was
uncertain. The District

depended heavily on annual
deliveries of water from the
Sacramento-San Joaquin Delta
— deliveries that were becoming
less reliable due to the Delta’s
declining ecological health. At
the same time, the Tri-City
region was booming, and new
homes and businesses needed water. Complicating matters,
ACWD lacked the water storage needed to fulfill customer
demand in case of drought, and the District’s water deliv-
ery infrastructure was nearing capacity. The result: By
2000, the District projected, a single dry year could force
water restrictions of up to 40 percent, with potential short-
ages only getting worse after that.

With no simple way to acquire a new source of water, it 
was clear that ACWD needed an alternative approach to
meet customers’ needs. So in 1994 and 1995, the District
developed an Integrated Resources Plan, or IRP. Working
with the community, ACWD comprehensively analyzed the
long-term water needs of the Tri-City area and identified 
the most efficient ways to meet them. 

What distinguished the IRP process from previous water
planning efforts was that it focused on more than just pro-
viding additional water. The IRP looked carefully at the
costs and benefits of dozens of approaches to match water
supply to water demand, including conservation, improve-
ments in efficiency, operational changes, and more.

The 1995 plan clearly established what ACWD needed to do:
develop local water supplies, conserve water, use existing
supplies as efficiently as possible, and find a way to store
water for dry years. It also set other objectives, including
containing costs and improving water quality.

Today, ACWD and its customers have met or exceeded
nearly all of the goals set in 1995. Per-capita water demand
has dropped more than 25 percent. Investments in IRP
strategies have allowed ACWD to avoid building capital
projects that would have cost tens of millions of dollars.
And the District’s overall water supply reliability has
improved dramatically, even as deliveries from the 
Delta have grown more uncertain.

Following the principles of the IRP process, ACWD has con-
tinued to adapt to changing circumstances and plan for the
future. In 2013, the District completed the second major
review of the 1995 IRP. This publication tells the story of the
IRP process, showing what has been achieved since 1995 and
detailing the opportunities and challenges that lie ahead.

— Walt Wadlow, General Manager
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Blending Facility: This plant blends local groundwater,
which is relatively hard, with soft water (see pages 28-29)
from the San Francisco Public Utilities Commission system.
The blended water is distributed to ACWD customers in
Union City, Newark, and north Fremont.

Treatment Plant 1 (Mission San Jose Water
Treatment Plant) and Treatment Plant 2:
These facilities treat South Bay Aqueduct water
for distribution to ACWD customers in central
and south Fremont.

South Bay Aqueduct: 
This pipeline, part of the
State Water Project, carries
water from the Sacramento-
San Joaquin Delta and Lake
Del Valle to ACWD and other
water districts in the region.

Alameda Creek: Flowing out of Niles Canyon, Alameda Creek drains 
a 633-square-mile watershed extending from Mt. Diablo to Altamont
Pass to Mt. Hamilton.The creek is a major source of ACWD water
and is the focus of ongoing ecological restoration efforts.

San Francisco Public Utilities Commission (SFPUC)
Pipelines: Through this system, ACWD receives water 
from Hetch Hetchy Reservoir in Yosemite National Park
along with Alameda Creek Watershed runoff. 

Quarry Lakes Groundwater Recharge System: ACWD fills
these deep pits — former gravel quarries — with water from
Alameda Creek and the South Bay Aqueduct. The water percolates
into the local groundwater basin, helping to replace the water
pumped out by ACWD and local private wells.

Newark Desalination Facility: Brackish water from
the Aquifer Reclamation Program wells is treated to
remove salts, blended with groundwater to achieve an
appropriate hardness, and then delivered to customers
in Newark and parts of Fremont.

Aquifer Reclamation Program Wells:
These wells remove brackish water from the
local groundwater basin, helping to prevent
salty water from the Bay from contaminating
ACWD’s water supply wells and local private
wells. The water extracted is piped to the
Newark Desalination Facility. 

■ Population served: 336,000 (cities 
of Fremont, Newark and Union City)

■ ACWD service area: 104.8 square miles

■ Average rainfall: 18.4 inches 
(varies from ~14" near the bay 
to ~20" in the eastern hills)

■ Number of customers (water
accounts): 82,533

■ Average daily water use per person:
~133 gallons

■ Average daily water deliveries:
39.2 million gallons

■ Miles of water mains in ACWD 
service area: More than 850

■ Number of water quality samples 
analyzed at ACWD laboratories 
annually: About 45,000

■ ACWD annual budget: $104.1 million 

■ Number of full-time employees: ~230

ACWD Facts and Figures

ACWD Service Area and Facilities

Residential 
30,887 acre-feet*

(70.4%)

State Water 
Project
~40%

Local Rainwater Runoff 
and Percolation

~40%

Business 
6,167 acre-feet

(14.1%)

Industrial 
3,857 acre-feet

(8.8%)

Total: 43,857 acre-feet

Other 
2,946 acre-feet

(6.7%)

Water use by category,
2011-2012 fiscal year: 

Sources of ACWD water:

San Francisco PUC
~20%

* One acre-foot is enough water to serve 3.3 average homes

in the ACWD service area for one year. An acre-foot is

equal to 325,851.4 gallons, the amount of water required 

to cover one acre of land to a depth of one foot.

The ACWD Service Area

T he Alameda County Water District provides water to businesses, industrial users, and more than 330,000 residents 
in the cities of Fremont, Union City, and Newark. It has a full-time staff of approximately 230 and is governed by a 

publicly elected five-member board of directors. ACWD was founded in 1914, making it the first public water agency created
under California's County Water District Law, adopted in 1913. The map below shows the District service area and the
many facilities that make up the ACWD water system.

ACWD’s mission is to provide reliable, high quality water at a reasonable price. In the District’s early years, meeting 
these goals meant securing legal rights to what was then the region's only source of water, runoff from the Alameda
Creek Watershed. Today, ACWD has a broad portfolio of water sources: runoff from the Alameda Creek Watershed; the
local groundwater basin, which the District continually recharges; desalinated water produced from the brackish water
pumped by the District’s Aquifer Reclamation Program wells; the State Water Project; and the San Francisco Public
Utilities Commission (SFPUC) water system. This mix of sources, along with customer conservation, provides high
resilience to drought and has allowed the District to improve water reliability even as the Tri-City area has added new
homes and businesses. 

Production Well Fields:
These 16 wells can 
supply as much as 47.5
million gallons of fresh
groundwater per day to
the Blending Facility.

Tanks and Reservoirs: Locally, 
the District operates six tanks and 
six reservoirs. Together they hold up 
to 80 million gallons of water that is 
ready for delivery to customers.

All figures current as of 2013
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Production Facility

Storage Tank

Well

Reservoir

Local investments in water supply infrastructure help to provide 
secure and reliable water service to the Tri-City community.



F or a system of its size, ACWD has a remarkably complex water supply 
portfolio: two imported water sources, local runoff, groundwater recharge, local ground-
water pumping, remote groundwater banking, and an aquifer reclamation program

combined with brackish groundwater desalination.

ACWD manages these sources so that they complement one another, optimizing water 
reliability and quality. 

For instance, the District recharges the Niles Cone Groundwater Basin with local runoff and
imported State Water Project supplies and pumps water as needed for delivery to customers.
By using the basin as an underground reservoir, ACWD can provide water to customers consis-
tently even as the availability of local runoff and State Water Project imports varies
from season to season and year to year. This coordination of surface and ground-
water resources is known as “conjunctive use.”

Another example is the blending of supplies from the San Francisco Public Utilities
Commission system and ACWD’s local production wells. SFPUC water is soft but
costly, while local well water is hard but inexpensive (see pages 28-29 for more
information on water hardness). ACWD mixes these two sources at the District
Blending Facility to reduce costs and improve water quality.

The 1995 IRP process clarified three primary water supply objectives: increase 
reliability (the ability to meet customer demands consistently); maintain sustainable
water levels in the Niles Cone Groundwater Basin; and maximize District control
over water sources. 

To meet these IRP goals, the District invested in the two newest components of 
its water system, the Semitropic Groundwater Bank and the Newark Desalination
Facility. Together with water management optimization, these facilities have
reduced ACWD’s dependence on imported supplies and improved water supply reliability. 

The following pages explain how the IRP process has guided these and other strategic
investments, ensuring a reliable water supply for the region.

ACWD’s Water Sources
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During and after the 1987-1992 
drought, ACWD used imported 
water to make up for the
shortage of local supplies.

Heavy reliance 
on imported 
water to restore 
Niles Cone 
Groundwater 
Basin

Decreasing dependence on imported water sources

Percentage of potable 
water demand from 
imported sources 
(10-year trailing average)

State Water Project: 40% 
Source: • Northern Sierra runoff

Storage: • Lake Oroville 
• San Luis Reservoir

Conveyance: • Feather River and Sacramento River

• Sacramento-San Joaquin Delta

• California Aqueduct

• South Bay Aqueduct

ACWD Use: • Supply Treatment Plants 1 and 2 
for distribution to customers

• Recharge Niles Cone 
Groundwater Basin

• Storage at the Semitropic
Groundwater Bank

San Francisco Public Utilities
Commission: 20%
Source: • Central Sierra runoff

Storage: • Primary storage: 
Hetch Hetchy Reservoir

• Bay Area storage: 
Calaveras, San Antonio, and
Crystal Springs reservoirs

Conveyance: • Hetch Hetchy Aqueduct

ACWD Use: • Blend with local groundwater 
for distribution to customers

Local Supplies: 40% 
Source: • Alameda Creek Watershed runoff

• Local rainfall

Storage: • Quarry Lakes and the Niles Cone
Groundwater Basin 

• Lake Del Valle

Conveyance: • Alameda Creek

• South Bay Aqueduct 
(Lake Del Valle water)

ACWD Use: • Groundwater storage and 
management in the Niles Cone
Groundwater Basin

• Blend with SFPUC supplies for 
distribution to customers

• Via Aquifer Reclamation Program
wells, supply the Newark
Desalination Facility

• Supply Treatment Plants 1 and 2 
for distribution to customers 
(Lake Del Valle water)

By improving groundwater management and developing brackish water desalination,
ACWD has decreased its dependence on imported water. Imported sources now provide an
average of roughly 60 percent of the water needed to meet customer demand.
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SFPUC Pipeline

South Bay Aqueduct

California Aqueduct

ACWD’s diverse water supply portfolio protects District customers
against drought and helps minimize the risk of water shortages.



Traditional water resource planning 
vs. Integrated Resource Planning 

Traditional Planning Integrated Resource Planning

Identify new source of 
supply to meet demands

Consider a suite of 
strategies to match

supplies with demands
and meet other objectives

Implement individual
components as needed to
meet planning objectives

Secure permits
and financing

Construct needed
facilities

Conservation

Conjunctive UseStorage

Desalination

Optimize Efficiencies

Groundwater Management

Recycled Water

VS.

Goals Identified

■ Minimize ACWD’s cost to provide water

■ Reduce reliance on imported supplies

■ Keep average customer bills low and avoid 
sudden large rate increases

■ Maintain high water service reliability

■ Provide water of consistently high quality

■ Avoid or mitigate environmental impacts

■ Protect groundwater resources

■ Minimize the risk of water supply disruption

2013 IRP Review: Key Analyses

■ Update supply reliability data
 • State Water Project and Delta issues 
 • SFPUC supplies: cost and reliability forecasts
■ Study water demands
 • Effect of the economy on demand
 • Changed demand patterns
 • Conservation achieved, potential for more
 • Land-use plans and development potential
 • Revised demand forecasts

■ Review implementation of IRP plan and use of 
facilities and water resources

■ Refine computer models; analyze potential for 
using operational changes to better meet water 
demands

■ Assess plans for future water sources 
(recycled water, other non-potable options)

■ Recommend operational changes to best meet 
IRP objectives (reliability, water quality, low cost, etc.)

Evaluate Alternatives and Select Plan

The plan selected in 1995 included:

■ Desalination of brackish groundwater

■ Water conservation measures

■ Development of new water storage capacity

■ Conservative management of local aquifers

■ Upgrade surface water treatment capacity

■ Phase in water recycling for landscape uses by 2020

Review and Update

Every 5-10 years, ACWD 
conducts a comprehensive 
review of the District’s progress 
toward the IRP goals. The 
long-term plan is adjusted to 
account for new forecasts, 
risks, and available resources.

Next Page

ACWD’s IRP implementation scorecard: 
Meeting the 1995 IRP goals

Potential Resources Identified

■ Desalinate brackish groundwater

■ Upgrade water treatment plants

■ Change operation of local groundwater wells

■ Store water in groundwater “bank”

■ Recycle wastewater for landscape uses

■ Incentivize water-efficiency retrofits

■ Water conservation outreach

■ Water purchases and transfers

Develop 35-year Scenarios

Prepare multiple scenarios that use existing and new resources to 
meet both projected water demands and ACWD policy objectives

or ACWD and many other California water utilities, keeping up with growth used to mean finding more water: 
building a dam, digging new wells, or striking a deal to purchase a new supply.

But by the 1990s, ACWD realized that it needed a broader approach to planning. New water supplies were scarce and
costly, and the District’s largest existing source, deliveries from the State Water Project, was growing less reliable.

In 1995, the District developed its first Integrated Resources Plan, or IRP. By design, the IRP process looks broadly at
the options available for matching water supplies and customer demands. Water conservation programs can reduce
demand, delaying or eliminating the need for additional supply. Existing supplies can be used more effectively, for
instance by using groundwater banking to store water and protect against shortfalls during droughts. At the same time,

■ It is proactive. Plans are devel-
oped to manage anticipated 
conditions 35 years or more in 
the future.

■ It is comprehensive and 
holistic. By evaluating the
costs and benefits of many
alternatives simultaneously, 
the IRP process opens opportu-
nities for synergies and efficiency
gains. It provides a rational,
transparent way to evaluate
tradeoffs between resource
options and arrive at a multi-
faceted strategy that best
meets agency goals.

■ It is adaptive. The IRP is
reviewed every five to 10 years,
ensuring that the District thor-
oughly evaluates changing cir-
cumstances.

■ It sets clear, measurable tar-
gets. Goals are well-defined
and evaluated regularly. 

The IRP Process and Planning Criteria

Advantages of 
Integrated Resources

Planning 

The 1995 Integrated Resources Planning process clarified District goals, evaluated
resource options, and guided the development of a comprehensive strategy 
to provide reliable, high-quality water. The plan evolves as the Tri-City region
grows and changes, with major reviews in 2005 and 2013.

F
the IRP process incorporates District goals that aren’t directly related to supply
and demand, such as minimizing cost, improving water quality, and mitigating
environmental impacts.

The IRP process yielded a collection of progressive strategies that continue to 
guide the District's investments and programs. Since 1995, ACWD has increased the
reliability of the Tri-City region’s water supply, improved water quality, and contained
costs — all without the expense and uncertainty of developing a new water source.
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ACWD’s Integrated Resources Plan provides a local strategy to 
meet the community’s water needs — now and into the future.
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Demand
Management
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Implement cost-effective conservation measures with a focus on reducing 
outdoor water use 

Targets: 2,900 acre-feet per year savings by 2020

Demand reduced by 3,600 acre-feet per year 
(3.2 million gallons per day)

Aim to reduce peak summer water use through further 
demand management programs

5 million gallons per day operational in 2003

10 million gallons per day operational in 2010
Continue to optimize operation of the desalination plant for 
maximum output, efficiency, and contribution to water quality

Continue to optimize “deposits” and “withdrawals” to 
minimize costs and ensure supply reliability; explore other 
off-site storage options

150,000 acre-feet secured in the Semitropic Groundwater Bank

Groundwater table maintained above sea level; 
Quarry Lakes Groundwater Recharge System improved for 
more efficient operation

Improve plumbing within Quarry Lakes to increase 
speed and efficiency of recharge operations

Treatment Plant 2 capacity increased to 23 million gallons per day
Continue to optimize water quality and efficiency; 
no further capacity expansions needed for 20+ years

1.8 miles of non-potable water mains installed
Evaluate delivering local groundwater through non-potable 
pipe network; major water recycling investments postponed 
due to lack of near-term need

Average water hardness meeting target
Optimize scheduling of water production from different 
sources to meet hardness targets while minimizing costs

Lower rubber dam removed and fish passage installed; 
fish screens installed at three diversion sites

Implement fish passage at middle and upper rubber dams; 
complete installation of fish screens

Tens of millions in capital expenses avoided; annual operating 
expenses reduced by $4.3 million (2012) due to reduced 
purchases of SFPUC water

Continue to optimize operations to save money

Water cutbacks now limited to 10 percent even during a long 
drought; 10 percent cutback expected only once in 30 years

Continue to leverage investments in locally controlled 
water sources: groundwater recharge, desalinated water, 
and banked groundwater

District's ability to provide safe water after a major earthquake 
increased by new water sources and seismic upgrades 

Continue to implement seismic plan; continue to evaluate 
and prepare for potential impacts of climate change

Demand Management
Pages 18-21 

Desalination
Install equipment to desalinate and use the salty groundwater that is 
pumped by ACWD’s Aquifer Reclamation Program 

Targets: 3 million gallons per day (mgd) by 2000, 8 mgd by 2010 

Local Water Sources
15-16

Off-site 
Water Storage 

or Banking

Find a new way to store water for use in dry years

Targets: 65,000 acre-feet by 2000, increasing to 140,000 acre-feet by 2030
Groundwater Banking 

Page 17

Groundwater
Management

Keep the local groundwater table at sustainable levels by recharging the 
aquifer and limiting the region’s dependence on well water

Target: Prevent water table from dropping lower than 5 feet below sea level

The Niles Cone 
Groundwater basin

Pages 10-13

Treatment Plant
Upgrades

Ensure that water treatment plant capacity meets needs

Target: Increase capacity of Treatment Plant 2 from 17 million gallons 
per day to 21 million gallons per day by 2030 

Water Supply
Pages 4-5; 16-17 

Recycled Water
Produce new water for landscaping and industrial use by treating 
and reusing wastewater produced in the District

Target: 1,600 acre-feet by 2020, increasing to 2,600 acre-feet by 2030

Local Water Sources
Pages 14-15

Water Quality
Avoid large fluctuations in water hardness 

Target: Monthly average hardness of 150 milligrams per liter (mg/L) 
for water produced at Blending Facility

Water Quality
Pages 28-29 

Environment
Avoid or mitigate environmental impacts

Target: Improve conditions for migrating fish 

Environment
Pages 22-23 

Cost
Resource choices influence the District’s capital and operating costs

Target: Minimize resource costs; maintain low average customer bills

Demand Management; 
Water Supply Reliability

Pages 18-19; 26-27

Risk

Improve water supply reliability by reducing dependence on water imported 
from the Sacramento-San Joaquin Delta 

Target: Develop water storage and desalination to increase local control   

Water Supply Reliability
Pages 4-5; 26-27 

Preparing for
Crisis

(Added in 2005): Develop plan for major earthquake, loss of State 
Water Project supplies, or other serious disruption 

Target: Ensure that ACWD facilities and staff are prepared   

Preparing for Crisis
Pages 24-25 

Explanation and 1995 IRP Targets Progress to Date What’s NextFor more information

The 1995 integrated resources planning process established targets to guide
ACWD in ensuring a reliable water supply for the Tri-City area. Here’s a 
summary of the targets and the steps the District has taken to meet them. 
In most cases, ACWD is well ahead of schedule. There’s more information 
on each topic in the chapters that follow.

ACWD's IRP Strategies
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Since 1995, ACWD has implemented projects across all elements of the Integrated
Resources Plan, meeting the water needs of the Tri-City area while minimizing costs.



The Niles Cone Groundwater Basin lies beneath the ACWD service area and serves as the hub of the District's
water supply system. Sustainable management of the basin is central to the District's Integrated Resources
Planning process. ACWD uses the basin as an underground reservoir, pumping water out for customers and
recharging it with local runoff and State Water Project supplies. If pumping exceeds recharge for an extended
period, the groundwater table falls. When it falls below sea level, salt water from San Francisco Bay seeps in, 

contaminating the basin's fresh groundwater. 

Today, the District ensures that water withdrawals are balanced by recharge. As the chart below shows, groundwater 
levels have been maintained continuously above sea level since the early 1990s. 

Groundwater depletion was a serious problem for ACWD during the District's first 50 years. Before the development of
imported supplies, local wells were the primary sources of water for both domestic and agricultural users in the region,
and pumping often greatly exceeded natural recharge. The imbalance was exacerbated by upstream diversions of
Alameda Creek water and the export of groundwater by water agencies and water companies serving other Bay Area
communities. In 1961, the groundwater table reached an all-time low of 67.8 feet below sea level. As a result, brackish
water contamination moved 8 miles inland through the aquifer system.

In 1962, ACWD began to restore the aquifer, a process that continues today. The addition of State Water Project supplies
allowed the District to enhance recharge of the groundwater basin. Deliveries from the San Francisco Public Utilities
Commission system gave the District a second major imported supply. In 1974, ACWD launched the Aquifer Reclamation
Program to pump out brackish water trapped in the Niles Cone basin and return it to the Bay. Construction of surface
water treatment plants, completed in 1975 and 1993, allowed the District to treat State Water Project supplies for delivery
to customers; before these plants were built, the water could be used only to recharge the groundwater basin. In 1999,
ACWD completed major improvements to the Quarry Lakes Groundwater Recharge System, significantly increasing

groundwater recharge capacity. In 2003, the Newark Desalination Facility came online and began turning the brackish
water pumped by the Aquifer Reclamation Program wells into a high-quality potable supply.

Together, these measures have restored water levels in the aquifer and reversed seawater intrusion. As established in
the 1995 IRP process, ACWD’s long-term water planning is designed to balance recharge and withdrawals so that the
groundwater table remains higher than 10 feet above sea level in normal years and never falls lower than 5 feet below
sea level, even during a drought. 

Managing the Niles Cone Groundwater Basin

T

NILES CONE DEPLETED AS WATER WITHDRAWALS EXCEED RECHARGE NILES CONE RESTORED AS ACWD DIVERSIFIES WATER SUPPLY PORTFOLIO

400,000

300,000

200,000

100,000

50,000

0

Po
p

u
la

ti
o

n

Population in the ACWD Service area has 
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1914
ACWD founded

1925
Calaveras Dam (SFPUC) completed, 

reducing flows in Alameda Creek

1936-1942
Under an agreement with SFPUC, 

ACWD receives 50 billion gallons of 
water from Calaveras Reservoir to 
recharge the groundwater basin 1961

Groundwater table falls to 
67.8 feet below sea level

1962
State Water Project 

deliveries begin

1964
ACWD contracts with SFPUC 

for water deliveries

1930
Export of local groundwater 

to EBMUD ends

1996
ACWD enrolls in Semitropic 

Groundwater Bank

1995
First Integrated 
Resources Plan 

completed

1968
Del Valle Dam completed, 

creating storage for 
local runoff

1974
Aquifer Reclamation 

Program begins

1972
First rubber dam on 

Alameda Creek 
completed, facilitating 
groundwater recharge

1999
Quarry Lakes regrade 

completed

2003
Desalination Facility 
Phase 1 completed

2010
Desalination Facility 
Phase 2 completed

1975
Treatment Plant 1 

completed

1993
Treatment Plant 2 

completed

DROUGHT YEAR MINIMUM GROUNDWATER LEVEL

From 1914 to 1962, ACWD depended entirely on local water: the Niles Cone Groundwater Basin, recharged 
by local rainfall and water in Alameda Creek. During this period, upstream diversions and groundwater 
exports reduced water availability, while local demands grew. As a result, the groundwater table declined 
drastically and brackish water contaminated much of the basin. 

In 1962, ACWD began to develop new sources of water to recharge the Niles Cone Groundwater Basin and supply 
the fast-growing Tri-City region. Today, the District has a diverse water portfolio that reliably meets customer demands 
while maintaining the groundwater table at sustainable levels.

When the water table in the Niles 
Cone basin falls below sea level, salty 
water from the Bay seeps in. ACWD 
manages the basin so that the water 
table stays more than 10 feet above sea 
level in normal years. In a drought, the 
District may allow the water table to 
fall below the normal level temporarily, 
to an absolute minimum of 5 feet 
below sea level.   

In addition to recharging the Niles Cone Groundwater Basin, the Quarry Lakes
provide wildlife habitat and recreation opportunities.

Groundwater elevation in the Niles Cone Groundwater Basin, 1910 - 2013
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The Niles Cone Groundwater Basin lies beneath the ACWD service area. Sustainable
management of this resource is central to the District's water planning strategy.   
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Recharging the aquifer with 
fresh water creates a pressure 
gradient that pushes brackish 
water contamination back to 
San Francisco Bay. This process 
is called saline outflow.

The Hayward Fault creates 
an impermeable barrier, 
dividing the Niles Cone 
Groundwater Basin into 
“Below Hayward Fault” 
and “Above Hayward 
Fault” regions.

Brackish water in the deeper aquifers — the Centerville 
Aquifer, Fremont Aquifer, and Deep Aquifer — is trapped 
and cannot be removed through saline outflow. ACWD 
is pumping the contamination out of these areas using 
the Aquifer Reclamation Program wells.

Decades of groundwater overdraft allowed brackish water to contaminate much of the Niles Cone Groundwater
Basin. ACWD began recharging the basin with imported water in 1962. In 1974, the District launched the Aquifer
Reclamation Program, which pumps brackish water out of the salt-contaminated portions of the basin. Aquifer

reclamation is a slow process. ACWD estimates that pumping will need to continue for at least another 100 years to 
completely undo the effects of 20th-century overdraft.

Reversing Aquifer Contamination

Recharge and Reclamation 
ACWD adds fresh water to the aquifer through the Quarry Lakes Groundwater Recharge system. The District withdraws
brackish water using the Aquifer Reclamation Program wells, which feed the Newark Desalination Facility. This cycle of
fresh water recharge and brackish water extraction is steadily restoring the Niles Cone Groundwater Basin.

1962 2013By 1962, salt contamination had pushed 
8 miles inland from the Bay shore, all the 
way to the Hayward Fault.

The Quarry Lakes 
Groundwater Recharge System

The Quarry Lakes are a series of 13
former gravel pits covering roughly
300 acres alongside Alameda Creek
in northeastern Fremont. The porous
earth beneath the lakes allows 
water to seep into the Niles Cone
Groundwater Basin, where it is
stored and then pumped out at
ACWD’s nearby well fields.

The District has been using gravel
pits in this area for groundwater
recharge since at least the 1930s. 
The current arrangement of lakes 
and diversion structures dates to the
early 1970s. To add water to the
ponds, the District uses two inflatable
rubber dams to create temporary
reservoirs. Water flows through
intake pipes from these reservoirs
into the Quarry Lakes.

The District continues to upgrade 
the Quarry Lakes. In the late 1990s,
ACWD increased the stability and

strength of the system’s earth-
works, adding to the water
recharge capacity. Current 
projects are further increasing
recharge efficiency.

In addition to recharging the
Niles Cone Groundwater Basin
with water from Alameda Creek,
the Quarry Lakes are the center-
pieces of a regional recreation
area developed through a part-
nership between ACWD and the
East Bay Regional Park District. 

As part of the improvements 
to the groundwater recharge
facilities completed in 1999,
ACWD graded much of the
above-water land to allow for
the development of park areas
and a trail network. Today, the
471-acre park attracts nearly
200,000 visitors annually for
boating, swimming, fishing,
hiking, cycling, running and
bird watching.Quarry Lakes prior to 1997 improvements

Aerial view of Quarry Lakes today

Aquifer Reclamation
Program Wells

Quarry Lakes at sunrise
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Today, through its aquifer reclamation efforts, ACWD has pushed
back that contamination more than 3 miles. Aquifer reclamation
pumping alone has removed more than 360,000 metric tons of salt
contamination. An even larger amount has been removed through
saline outflow.

Newark Desalination Facility

Production Well Fields Production Well Fields

ACWD is steadily reversing brackish water contamination 
in the Niles Cone Groundwater Basin.



Local Supplies

ACWD uses inflatable rubber dams to divert water from Alameda Creek 
into the Quarry Lakes for groundwater recharge.

Inside the Newark Desalination Facility

The Alameda Creek Watershed and the Niles Cone Groundwater Basin

Rainfall in the 633-square-mile Alameda Creek Watershed provides the main source of recharge for the Niles Cone Groundwater
Basin. Flows in the creek fluctuate depending on the year’s precipitation and releases from upstream reservoirs. In past years,
annual flow has exceeded 300,000 acre-feet — more than enough to supply ACWD’s customers for six years — but also has been
less than 1,000 acre-feet. In a typical year, ACWD diverts 20,000 to 30,000 acre-feet of the creek’s flow for groundwater recharge.

The Niles Cone Groundwater Basin is the hub of ACWD’s water system. It serves as an underground reservoir. ACWD
recharges the basin by diverting Alameda Creek water and State Water Project supplies into the Quarry Lakes and with-
draws water as needed at the production well fields.

Aside from the Niles Cone Groundwater Basin, ACWD has relatively little water storage capacity in the Alameda Creek
Watershed. The District has the right to use one-tenth of the volume of 75,000-acre-foot Lake Del Valle to store local runoff. Most
of the remaining space in Lake Del Valle is allocated to State Water Project storage, while runoff captured in the watershed’s
other two large reservoirs, Calaveras Reservoir (100,000 acre-feet) and San Antonio Reservoir (50,000 acre-feet) belongs to the
San Francisco Public Utilities Commission.

ACWD also collects roughly 1,200 acre-feet per year of direct
urban runoff, which is percolated into the groundwater basin via
the Quarry Lakes Groundwater Recharge System. This practice,
known as "stormwater capture," benefits the environment by
reducing intense peak runoff to sensitive aquatic habitats. It's also
a key sustainable water supply strategy  advocated by the state
Department of Water Resources in the California Water Plan.

San Francisco Bay

Quarry Lakes

San Antonio 
Reservoir

Lake 
Del Valle

Calaveras
Reservoir

Alameda Creek 
Watershed

Niles Cone
Groundwater 

Basin

Newark Desalination Facility

ACWD’s desalination facility can produce up to 10 million gal-
lons per day of fresh water. It takes brackish water from the salt-
contaminated portions of the Niles Cone Groundwater Basin and
pumps it at high pressure through membranes to remove salts.

Before the facility was built, the water extracted by the Aquifer
Reclamation Program wells was discharged to San Francisco
Bay. The desalination facility takes this brackish
water and turns it into a reliable source of
potable water.

Desalination saves money by replacing SFPUC
supplies (see chart). By minimizing purchases of
Hetch Hetchy water, the District currently saves
$4.3 million each year — a figure that will rise as
SFPUC water grows more expensive.

The desalination facility also increases the total
amount of water that ACWD can produce for 
customers in a day — important for meeting peak
summer demands. Without this facility, ACWD
likely would have needed to expand one of its
other production facilities, at substantial cost. 
In addition, desalination has helped ACWD to
meet water hardness targets (see pages 28-29).

The amount of brackish water that can be
pumped to feed the facility is limited by
groundwater management considerations,
including the needs of groundwater reclama-
tion and replenishment, and the prevention
of seawater intrusion. As a result, the opera-
tion of this facility requires careful annual
planning to optimize its beneficial uses.

Non-Potable Water Supply

ACWD's long-term planning includes the develop-
ment of non-potable recycled water. Because of 
the large costs involved, a full-scale recycled water
system would be developed only when potable
water supplies can no longer meet demands.

A recycled water system would have two main 
components. A new treatment facility would be
built to process effluent from the Union Sanitary
District's wastewater treatment plant. In addition, 
a new network of distribution pipes would deliver
the non-potable water to industrial customers and
landscape irrigation sites. Some of these distribution
pipes already have been laid.

Thanks to conservation and other IRP measures,
ACWD will not need to develop a large recycled
water system until at least 2035. In the meantime,
the District is evaluating a plan to deliver raw
groundwater through the already-installed non-
potable distribution pipes, which would otherwise 
go unused. This program would take advantage 
of the existing non-potable pipe system, reduce 
operating costs, lower demand on potable water
treatment facilities, and potentially help the ongoing
recovery of the Niles Cone Groundwater Basin.

Pipes that distribute non-potable water are colored purple 
to distinguish them from potable water pipes.
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Investments in local water sources have decreased 
ACWD’s dependence on imported water.
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2003: Phase 1 (5 MGD)
desalination begins operations

SFPUC water purchases

Newark Desalination Plant production

2010: Phase 2 (10 MGD)
desalination complete

The Newark Desalination Facility provides high-quality water at
low cost. ACWD uses this water to replace purchases of costly
SFPUC water, saving an estimated $4.3 million in 2013.  

Replacing SFPUC supplies with local desalinated water



The State Water Project

The State Water Project is a collection of reservoirs, aqueducts, pumping stations, and hydroelectric power facilities that
provides a portion of the water supply for roughly 25 million Californians and 750,000 acres of farmland. Runoff from the
northern Sierra Nevada mountains provides the main source of water for the Project. That runoff flows into the Feather
River and its tributaries and is collected in Lake Oroville. Water released from Lake Oroville flows down the Feather River,
into the Sacramento River, and then into the Sacramento-San Joaquin Delta. Pumps in the southern Delta then lift the
water into the 444-mile California Aqueduct, which runs to Southern California. The South Bay Aqueduct branches off
from the California Aqueduct to deliver water to ACWD and other water agencies in Alameda and Santa Clara counties. 

The California Department of Water Resources began building the State Water Project in 1959. ACWD received its first
deliveries in 1962. ACWD is one of 29 water agencies across the state that contracts with the State Water Project. The
District typically receives about 1 percent of the 2.6 million acre-feet of water the Project provides in an average year. 

ACWD has a contract to purchase up to 42,000 acre-feet of water annually from the Project. But that full amount is 
seldom available, due both to year-to-year variations in precipitation and to environmental restrictions on pumping from
the Delta. Actual water availability averages roughly 25,000 acre-feet, and state projections indicate that, in the future,
ACWD will receive less than 15,000 acre-feet in roughly 15 percent of all years.

The precarious nature of State Water Project supplies became clear to ACWD following the 1987-1992 drought. That
event exposed major flaws in the use of the Delta as a water conveyance system, including the near-collapse of the 
Delta ecosystem. The severity of the problems focused state and federal government attention on the Delta and led to
the creation in 1994 of the CALFED Bay-Delta Program, which ultimately involved more than two dozen state and 
federal agencies. ACWD correctly anticipated that the troubles in the Delta would prove intractable for many years, 
and in 1995 resolved (through the IRP process) to reduce the District’s dependence on its annual allocation from the
State Water Project. Since then, the Delta ecosystem has continued to decline, with court orders and management 
decisions restricting the amount of water that can be pumped into Project aqueducts.

Imported Water: The State Water Project, San Francisco Public Utilities
Commission supplies, and the Semitropic Groundwater Bank

The San Francisco Public Utilities Commission (SFPUC) Water System

ACWD’s second source of imported water is the San Francisco Public Utilities Commission water system. Most of this
water comes via the Hetch Hetchy Aqueduct, which carries water from Yosemite National Park to the Bay Area.
Some water is also collected in Alameda County, in the form of rainwater runoff that flows into SFPUC’s Calaveras
and San Antonio reservoirs.

Because of its high-mountain source, SFPUC water is of very high quality, requiring only minimal treatment before
being blended with local groundwater and delivered to customers. This water source is more reliable than the State
Water Project for two main reasons. First, there is substantial reservoir storage in the SFPUC system. Second, the
Hetch Hetchy Aqueduct bypasses the Delta and so is not subject to the pumping restrictions that can reduce State
Water Project deliveries. Even in a severe long-term drought, SFPUC likely will be able to provide at least 67 percent 
of ACWD’s maximum contracted amount of 15,400 acre-feet.

On the other hand, at $1,322 per acre-foot, the SFPUC supply is ACWD’s most expensive source of water. The cost is rising
as ACWD pays its portion of the ongoing $4.5-billion rehabilitation and upgrade of the SFPUC system, which will increase
its ability to withstand a major earthquake. By 2023, ACWD will pay roughly $2,200 per acre-foot for SFPUC water. ACWD
is adjusting its operations to substitute less expensive supplies, but this strategy is limited by a contractual obligation to
purchase at least 8,600 acre-feet of SFPUC water each year.

How the Semitropic Groundwater Bank Works

In a dry year:

State Water Project

Southern California

In a wet year:

In a dry year, the groundwater 
banking arrangement allows 
ACWD to take more than its 
State Water Project allocation 
for that year.

To compensate for the extra 
water ACWD takes in a dry year, 
the groundwater bank ensures 
that an equal amount of water 
is available in the California 
Aqueduct for users to the south.

In a wet year, ACWD allows a portion 
of its State Water Project supply to 
flow down the California Aqueduct 
instead of being pumped into the 
South Bay Aqueduct.

The Semitropic Groundwater Bank 
takes ACWD’s water from the 
aqueduct. This is a “deposit.”
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South Bay Aqueduct

Full Contract
Amount

State Water Project Supplies:
Using the Semitropic Groundwater Bank to increase reliability

Average 
Water 

Availability

Groundwater
Bank

Withdrawal

Shortfall Year

Under ACWD’s 1962 
contract, the District 
can purchase up to 
42,000 acre-feet of 
State Water Project 
supplies annually.
However, that full 
amount is seldom 

available.

42,000 acre-feet

~25,000 acre-feet

In roughly 
15 percent of all 
years, ACWD will 
receive less than 
15,000 acre-feet.

In average years, 
the District expects 
to receive about 60 
percent of its full 
contract amount.

When State Water 
Project supplies are 
short, ACWD can with-
draw water from the 
Semitropic Groundwater 
Bank to compensate. 
The District can with-
draw at least 13,500 
acre-feet even in the 
driest years.
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Imported water supplies are costly and come with risk and 
uncertainty, but they are vital to meeting water needs.

As insurance against expected shortfalls
of State Water Project supplies, ACWD
in 1996 and 2001 acquired a total of
150,000 acre-feet of storage space in
the Semitropic Groundwater Banking
Program, located in Kern County. 

In wet years, ACWD deposits a portion
of its State Water Project supplies —
beyond what is needed for customers
— into the bank. In dry years, the
District can withdraw water. Even in a
prolonged drought, ACWD is eligible
to withdraw at least 13,500 acre-feet
annually, enough to offset reductions
in deliveries of state water. 

ACWD’s current “balance” in the bank
is close to the 150,000 acre-foot maxi-
mum. ACWD took advantage of the
program by withdrawing water after 
the dry winters of 2007-2008 and
2008-2009. The District is also explor-
ing the use of Semitropic withdrawals
on a regular basis to reduce purchases
of SFPUC water and cut costs.

The Semitropic Groundwater
Bank: Compensating for 
State Water Project Variability



I
ntegrated Resources Planning
treats conservation as a water
resource: Ways to reduce
demand are assessed just as

carefully as options to increase supply. 

Through the 1995 IRP process,
ACWD made conservation one of 
its central strategies in maintaining
a reliable water supply while con-
taining costs. The District set a 
target of reducing demand by 
2.9 million gallons per day by 2025,
by implementing a number of 
conservation programs (pages 20-21).

ACWD’s customers already have
exceeded that goal. Through 2012,
water-saving programs and vol-
untary conservation have perma-
nently reduced daily water demand
by 3.2 million gallons per day
(“Active Conservation”). 

In addition, anticipated demand reduc-
tion due to “Passive Conservation” —

Demand Management

ACWD customer water use: 
Gallons per person per day, 1987-2012
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Active Conservation (estimated
3.2 million gallons per day
demand reduction through 2012):
ACWD has a comprehensive set of pro-
grams that help customers reduce their
water use, from replacing turf with
drought-tolerant landscaping to encour-
aging simple behavioral changes, such 
as reducing showering time (see pages
20-21) These savings are considered to
be “Active Conservation” because they
are a direct result of customer actions.

Passive Conservation (estimated
4.6 million gallons per day
demand reduction through 2012):
Since 1992, a series of state laws has
required that new toilets, faucets and
showerheads be designed to use less
water. Beginning in 2014, for instance,
new toilets will use a maximum of 1.28
gallons per flush, compared to a maxi-
mum of 1.6 gallons today and more than
3.5 gallons 20 years ago. Water savings
that result from these rules is called
“Passive Conservation” because it does
not require special action on the part of
customers: When old toilets and fittings
wear out or are upgraded in remodeling,
their replacements are required to meet
modern efficiency standards.
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Falling Forecasts

Due primarily to water conservation, 
ACWD’s daily water demand today 
is roughly 10 million gallons less than 
was predicted in 2005.

Benefits Today—and in the Future

If customers weren’t conserving 7.8
million gallons per day, ACWD would
face several major costs:

■ $1.2 million annually (2012 cost) 
in additional operating expenses 
to purchase, pump and treat water;

■ $25 million or more in treatment
plant expansion costs;

■ Either living with the costs and
uncertainty of a less-reliable water
supply or pursuing a $120-million
water recycling program to produce
additional water; successful demand
reduction has allowed ACWD to
postpone most elements of the water
recycling plan (and the associated
costs) until at least 2035.

In addition to these budget-reducing
benefits, conservation improves water
quality. With lower total demand in the
peak summer months, the District can
reduce the amount of hard local
groundwater mixed with soft SFPUC
water at the Blending Facility, which 
in turn reduces the average hardness
of water delivered to customers (see
pages 28-29).

For these same reasons, ACWD needs
to keep investing in conservation —
even though the original IRP targets
have been surpassed. In virtually all
cases, conservation will be less costly,
less risky, and have less environmental
impact than developing a new source
of water. With imported water becom-
ing less reliable and more expensive,
and given the high costs of recycled
water, the importance of conservation
continues to grow.

the gradual replace-
ment of old toilets,
faucets and show-
erheads with new, 
water-efficient 
models — has been
realized. ACWD
estimates that this
category of savings
totals 4.6 million
gallons daily.

Together, these
two types of con-
servation add up to
7.8 million gallons
in water savings
daily. Slower-than-
expected housing
and economic growth in the region have
also reduced projected water needs. As
a result, overall water demand today 
is roughly 10 million gallons per day
lower than was anticipated in District
forecasts as recently as 2005.

Two Types of Conservation
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Water Production vs. Water Conservation: 
Comparing Costs 

N
ew

ar
k 

D
es

al
in

at
io

n 
Fa

ci
lit

y

Tr
ea

te
d 

Su
rf

ac
e 

W
at

er
(T

re
am

en
t 

Pl
an

ts
 1

 &
 2

)

SF
PU

C

Bl
en

di
ng

 F
ac

ili
ty

 
(G

ro
un

dw
at

er
 m

ix
ed

 w
it

h 
SF

PU
C 

w
at

er
)

At $410 per per acre-foot of savings produced, conservation is
ACWD's least expensive source of water. For comparison, the
chart shows the cost to supply an acre-foot of water from the
Newark Desalination facility, the two surface water treatment
plants, and the Blending Facility. These figures includes the cost
to pump or purchase the source water as well as water treat-
ment costs. The chart also shows the current cost to purchase
SFPUC water, which is blended with local groundwater at the
Blending Facility. Figures are based on the budgeted fiscal year
2012-2013 production summary.
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Since 1992, ACWD has spent $11.7 million on conservation. As a direct result, the District has avoided having to deliver an estimated
total of 28,650 acre-feet of water. On average, then, ACWD has spent roughly $410 to save each acre-foot of water. 

This figure isn't exact. The total volume of water saved as a result of conservation measures can't be measured directly, so it must 
be estimated. In addition, ACWD’s conservation budget includes spending on activities such as monitoring and evaluation that are 
necessary to guide future conservation programs but don’t deliver water savings directly. If these costs were removed from the, 
the cost per acre-foot of water saved would be lower.

It is certain, however, that the cost per acre-foot saved is declining with time. That’s because many conservation measures involve 
up-front expenses — installing a new lawn-watering controller, for instance, or re-landscaping a yard — that then provide many years 
of savings for little or no additional cost. As time passes, the initial costs are spread over the growing accumulation of water savings.

How the cost of conserved water is determined:

Reducing demand through water conservation has multiple benefits 
and is a proven, cost-effective alternative to developing new supplies.



Demand Management: Water Conservation Programs

ACWD's water conservation

programs include education

and public outreach as well 

as specific water-saving 

initiatives for residences,

businesses, and large land-

scapes. Here's a sample: 

Residential programs 

Water conservation kits: Since 1992,
more than 23,000 sets of water effi-
cient plumbing fixtures, such as
faucet aerators and low-flow shower
heads, have been distributed at no
cost to residents of homes, apart-
ments, and condominiums.

High efficiency washing machine

rebates: Customers who install
water-efficient clothes washers
receive a rebate; approximately
2,800 are issued annually.

High water use notification and leak

detection: Homes that use much more
water than other homes on similarly-
sized lots in the ACWD service area
receive a letter offering a free consul-
tation on water-saving practices. In
most cases, the heavy usage is found
to be caused by over-irrigation or

leaks. Meter readers are also alerted
(through their handheld devices) to a
spike in water use that might indicate
a leak and are equipped to follow up
immediately with customers.

Residential surveys: Through a 
partnership with California Youth
Energy Services, trained youth ages
15-22 perform free water and energy
audits in residences and provide
water efficient shower heads and
faucet aerators.

Residential landscaping: Residential
customers replacing grass with low
water use plants are eligible for rebates
of up to $1,500. The District also spon-
sors residential landscape workshops,
provides seasonal landscape irrigation
reminders, and has an online tool cus-
tomers can use to find information
about water-efficient landscaping. 

Business and 
Institutional Programs

Commercial clothes washer rebates:

ACWD and the Union Sanitary
District together offer up to $300

toward the purchase of high-efficiency
washing machines for laundromats
and apartment complexes.

Commercial toilet and urinal

rebates: In partnership with the Union
Sanitary District, ACWD provides
rebates of up to $150 for the replace-
ment of each high volume toilet or
urinal in businesses and schools.

Surveys: Businesses, factories and
institutions receive free water-effi-
ciency consultations.

Large Landscape Programs 

ACWD has several programs for cus-
tomers with large landscape areas,
such as office parks, home owners
associations, apartment complexes,
and schools.

Weather-based irrigation controllers:

ACWD provides rebates for “smart”
irrigation controllers that adjust
watering schedules based on weather
conditions. A pilot program indicated
that the devices reduce average water
use by nearly 20 percent.

Turf replacement rebates: The Dis-
trict provides up to $20,000 to support
replacing non-functional grass with
less water-intensive – and often more
attractive – plants. 

Dedicated Landscape Partnership:

All customers with active irrigation 
meters participate in a program 
that determines optimum landscape
water needs, alerts customers 
about excess usage, and provides
assistance in saving water. 

Trainings for landscape contractors:

ACWD helps to provide regular free
workshops on water use efficiency
for professional landscapers.

School education 
and public information

For more than
20 years, ACWD
has run award-
winning water
education pro-
grams that now
reach more than
17,000 students

annually. These programs include
classroom instruction, school
assemblies, customized educational
materials, and tours of District 
facilities. In addition, the District
has conducted a variety of pro-
grams that help students to reduce
water waste at home, such as by
finding and fixing leaks in toilets,
and taking shorter showers.

The District also has a long-running
information and outreach pro-
gram for customers, including
a water-efficient demon-
stration garden, informa-
tive bill inserts, packets
of water conservation
and leak detection infor-

mation sent to new
customers, and
billing statements
that make it easy for
customers to see how
their water use changes 
from month to month and
year to year.

ACWD meter readers can detect sudden
increases in water use and follow up 
immediately with customers.

In the Future

ACWD continues to expand its conser-
vation programs. In 2014, the District
will launch a water savings assistance
program for low-income customers.
Through this program, qualifying sin-
gle-family homeowners will receive a
free water efficiency home upgrade
that includes a water use survey, leak
inspection and repair, and installation
of water-efficient toilets, showerheads,
and faucet aerators.  

The District is studying the past suc-
cesses of conservation implementa-
tion and actively redefining goals and
metrics for future conservation
efforts and investment. These studies
will help to ensure that investments
continue to be cost-effective and tai-
lored to the changing landscape of
water demand in the Tri-City region.

Recent analyses indicate that conser-
vation programs that reduce peak
summer water demand provide the
most benefits per dollar invested.
These programs include turf
replacement, smart irrigation con-

trollers, and other initiatives that
reduce outdoor watering.

Water-efficient landscaping can reduce summertime 
outdoor irrigation demands by 40 percent or more.
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ACWD offers customers a broad range 
of water conservation programs.



Environment: Restoring Alameda Creek

A lameda Creek and the Niles
Cone Groundwater Basin
are interlinked bodies of

water that are central to the man-
agement of the ACWD water system.
Just as the District maintains the
quality and integrity of the Niles
Cone basin, it is also working to
improve the ecological health of
Alameda Creek and preserve the
District’s access to the creek’s water.

The 1995 IRP process identified the
mitigation of resource-related
impacts as the top environmental
priority for the District. In recent
years, ACWD’s environmental
restoration efforts have focused 
primarily on improving habitat 
conditions for Central California
Coast steelhead, which the federal
government in 1997 identified as a
threatened species under the
Endangered Species Act. 

In the past, steelhead traveled up
Alameda Creek and into tributary
streams to spawn. After hatching,
young fish would feed and grow 
in these streams until they were
mature enough to make the trip
downstream, through the Bay and
out the Golden Gate. Alameda
Creek and its tributaries provided
abundant habitat for oceangoing
fish — second only to the Napa
River system among the rivers and
creeks that drain into San Francisco
and San Pablo bays.

Starting in the late 1800s, a variety
of changes to the Alameda Creek
Watershed altered habitat condi-
tions for steelhead and other fish.
Dams and diversions walled off
many parts of the watershed to
migrating fish and altered natural
flow patterns. Groundwater pump-
ing lowered the water table, caus-
ing the creek to run dry in some
places by the early 20th century.
Urbanization in the Livermore
Valley removed wetlands that once
served as natural reservoirs that
helped to maintain summer flows
in the creek.

Despite these changes, a small number
of steelhead still return from the ocean
to attempt to spawn in Alameda Creek.
However, 12 miles up the creek they
are blocked by the “BART weir,” a
flood control structure spanning the
channel near the Bay Area Rapid
Transit overpasses. During the steel-
head migration season (winter and
early spring), a community group mon-
itors the weir — essentially a 9-foot-tall
concrete step — with an Internet video
camera. When a migrating fish is spot-
ted, volunteers attempt to net the fish
and release it upstream.

For more than a decade, ACWD has
been working with conservation groups
and resource agencies to restore fish
passage up Alameda Creek. In 2009, 
the District removed an inflatable dam
(Rubber Dam 2) and installed a fish lad-
der. Working with the local flood control
district, ACWD plans in the coming
years to install two additional fish lad-
ders: one at the site of the BART weir
and Rubber Dam 1; and the second at
Rubber Dam 3. In addition, the District
is installing screens on the Quarry Lakes
intakes along the Flood Control Channel
to protect fish. The San Francisco Public
Utilities Commission has been taking
steps to improve fish passage as well.
SFPUC removed its Niles and Sunol
dams in Alameda Creek in 2006 and is
planning to adjust releases of water
from Calaveras Dam to better meet the
needs of steelhead.

When complete, these projects will
allow migrating steelhead to swim
upstream into Niles Canyon and
beyond, while not impairing the
District’s ability to use Alameda Creek
water for aquifer recharge. The fact that
more than 90 percent of the land area in
the Alameda Creek Watershed is unde-
veloped — a remarkably high percent-
age for a watershed in an urban region
— raises hopes for steelhead recovery.

ACWD has committed over $20 million
to Alameda Creek restoration work.
Grant funding and partnerships with
other agencies have added $8.65 million
to support the projects.

Rubber Dam 2:
Inflatable dam

removed and fish
passage installed 

in 2009

Rubber Dam 1 and
BART weir: Fish passage

planned

Rubber Dam 3:
Fish passage

planned

Restoring fish passage to
Alameda Creek

ACWD is working to install fish 
ladders at the two remaining

obstacles to migrating steelhead 
in the District's service area. A fish
ladder is a narrow, sloping water
channel designed to allow fish to

swim uphill past a barrier (see illus-
tration). In combination with the

removal of upstream barriers,
ACWD’s fish ladder projects will

open many miles of Alameda Creek
to spawning steelhead for the first

time in more than a century.

Steelhead

Oncorhynchus mykiss, known as steelhead or 
rainbow trout, is a species of salmonid, cousin to
Pacific salmon such as chinook and coho. Like
those fish, steelhead are anadromous, meaning that
they normally spend a portion of their adult life in
the ocean. However, unlike chinook and coho
salmon, steelhead are capable of reaching maturity
and reproducing in fresh water. Steelhead that
spend their entire life in fresh water are called 
rainbow trout. Upstream of Calaveras Dam — 
and elsewhere in the upper watershed — there are
robust native populations of rainbow trout. Their
prevalence suggests that anadromous steelhead
may be able to reproduce successfully in the upper
watershed once migration barriers are removed.

Steelhead native to Alameda Creek are part of 
the Central California Coast population, which 

historically spawned in streams stretching
from the Russian River in the north to

Aptos Creek in the south.

Fish passage at the former
site of Rubber Dam 2

Alameda Creek in Niles Canyon

Restoring fish passage at 
Rubber Dam 1 and the BART weir.
This conceptual illustration shows the fish ladder ACWD
plans to build at the BART weir. ACWD also plans to
build fish passage just upstream at Rubber Dam 3,
restoring access to habitat in Niles Canyon and beyond.

Obstacles Removed

Remaining Obstacles 

Fish Screens

Future Fish Screens
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ACWD has taken a leadership role in restoring steelhead, 
a federally protected fish species, to Alameda Creek.

Installed Fish Screen



Preparing for Crisis

I n addition to working to avoid water shortages due to drought, ACWD continues to make improvements to safeguard
customers’ water supply against the region’s most likely natural disaster, a major earthquake. 

The Hayward Fault runs through the ACWD service area. Geologic records show that the fault has ruptured, 
on average, every 140 years. The last large earthquake on the fault occurred in 1868 and seismologists say there 
is a 31 percent chance of an earthquake of at least magnitude 
6.7 along the fault in the next 30 years. The Calaveras and 
San Andreas faults are also nearby and could cause damaging 
quakes in the ACWD service area. 

The Hayward Fault passes through 
the ACWD service area. The District 
now has major water production 
facilities on both sides of the fault, 
which will help to minimize water service
disruption if a large quake breaks water
mains that cross the fault. ACWD is also in
the process of reinforcing all major water
lines along the fault.

Preparing for catastrophe: 
Actions taken since the 1995 IRP Process:

Locally, damage from an earthquake has the potential to rupture
water lines and cut off electrical power, in turn creating the possi-
bility of water service disruption and water contamination. ACWD
is taking many actions to minimize the impacts of a large quake.

Newark Desalination Facility: This plant provides an additional
local source of water in case deliveries of imported supplies are 
disrupted. In addition, the facility provides a water source that is
west of the Hayward Fault. This location is important because the
District’s imported water supplies are delivered and treated to the
east of the fault. A major earthquake could break some of the
water connections that cross the fault. If this happens, customers
west of the fault can be served by the Desalination Facility as well
as the Mowry Well Field.

Water main retrofits and bypasses: ACWD is strengthening
water mains that cross the Hayward Fault so that they can with-
stand a major earthquake. In areas where earth movement is 
projected to be especially violent, the District is installing special
valves and flexible tubing at the fault crossing that will provide
ready-made bypasses around sections of pipe that may be dam-
aged in an earthquake. This program addresses the highest-priority
areas identified in the District's long-term, $400 million plan to
invest in the replacement of aging and vulnerable water mains
throughout the service area.

Protect tank and reservoir connections: Flexible plumbing
reduces the risk of pipe failure and/or a major leak at the
District’s hillside storage tanks and reservoirs. In addition, all 
storage tanks are being bolted to their foundations to better
withstand shaking. 

Automated isolation valves: In case of a water main failure or
water contamination (including from a security breach), the
District can quickly isolate individual storage facilities or areas of
the distribution system to contain contamination and prevent
damage from large leaks.

Emergency power generation: In an extended electricity out-
age, ACWD has mobile and stationary diesel generators that
can produce enough electricity to continue to pump, treat and
deliver up to 33 million gallons of water daily to customers —
75 percent of average deliveries. 

Emergency reliability partnerships: ACWD and neighboring
water systems in the city of Hayward and the city of Milpitas are
linked by pipes. Partnerships between the agencies call for water
to be delivered across service area boundaries in an emergency.

A very strong quake could cause levee failures in the Sacramento-
San Joaquin Delta, leading to an influx of salt water that would render
State Water Project supplies undrinkable for an extended period.

Reducing ACWD’s vulnerability to a 
long-term State Water Project outage

An ACWD analysis in 2006 indicated that losing Delta
supplies for five years would result in shortages of up to
40 percent given average precipitation conditions, and 
up to 55 percent in drought conditions. 

Since that analysis was conducted, two things have
changed to significantly reduce those potential shortages. 

First, and most importantly, ACWD has reduced its
dependence on State Water Project supplies in the last
seven years through reductions in demand and the com-
pletion of the Newark Desalination Facility. As a result, a
five-year State Water Project outage likely would mean
that ACWD would have to reduce deliveries by only 20
percent given average precipitation — half as much as
was projected in 2006. If the levee failures coincided 
with an extended drought, the likely shortages would 
be roughly 40 percent. 

Second, state and federal agencies have made prepa-
rations to facilitate faster repair of the Delta levees
after a major earthquake. These measures should help
to restore State Water Project deliveries more quickly.Flexible pipe connections at hillside tanks 

protect against breaks in an earthquake.
Tanks are bolted to founda-
tions to withstand shaking.

A hillside tank

A major earthquake
could cause multiple
failures of the levees
that protect islands in
the Sacramento-San
Joaquin Delta.

Because much of the land behind the levees 
is 10 feet or more below sea level, salty water
from San Francisco Bay could flow upstream,
contaminating the source of water for the
California Aqueduct. 

The 
Hayward 
Fault

Potential Delta Disaster

Treatment 
Plants 1 & 2

Aquifer Reclamation
Program Wells

Peralta-Tyson
Well Field

Newark Desalination
Facility

Earthquake Protection for Hillside Tanks
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Emergency water system interties
with Hayward and Milpitas

Emergency wells

Emergency connections on the 
SFPUC pipelines

Planning for the next earthquake requires 
investments in local water supply infrastructure.

Mowry
Well Field



ACWD’s investments in desalina-
tion, groundwater banking, and
demand management have

paid off in two key ways: improved
reliability and reduced annual expens-
es. To quantify these gains, this sec-
tion compares today’s ACWD water
system with a hypothetical version
that lacks three major improvements
developed through the Integrated
Resources Planning process: the
Newark Desalination Facility; the
Semitropic Groundwater Bank; and
the benefits of more than two decades
of investment in water conservation.

Improved Reliability, Lower Costs

Reliability

The IRP investments have secured
water supply sufficiency for ACWD
until at least 2035. Without these
investments, the District would begin
to face supply shortfalls even in normal
precipitation years as soon as 2020, in
part because projected average deliver-
ies from the State Water Project have
fallen nearly 20 percent since 2002.

Another way to evaluate reliability is
to see how ACWD’s water supply strat-
egy would fare in a drought as severe
as the one California experienced in
1977, the driest single water year (pre-
cipitation measured from October 1 to
September 30) since the development
of the State Water Project. In such a
year, ACWD’s state water deliveries
could be cut to 4,000 acre-feet, almost
85 percent below average.

Without the IRP-driven investments in
alternative supplies and conservation,
ACWD would face a large gap between
supply and demand in a year as dry as
1977. Projected shortages reach 30 per-
cent in 2015, increasing to 41 percent
by 2035 due to increasing demand. 

Such deep shortfalls would require
customers to reduce landscape irriga-
tion sharply and possibly cut indoor
water use as well, potentially resulting
in loss of property value as well as
impacts to the local and regional econ-
omy. In addition, the District could be
forced to purchase water from else-
where in the state.

2015 2020 2025 2030 2035
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The same IRP investments have slashed projected drought-year shortfalls. Chart shows the 
one-year supply deficit in a 1977-equivalent drought.

Meeting Dry-Year Demands

With IRP investments Without IRP investments
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value. Without those investments, in a
drought year ACWD likely would need
to purchase water from elsewhere in
the state. In previous exchanges these
supplies cost between $300 and $400
per acre-foot for raw water — almost
ten times the unit cost of State Water
Project supply — and could be much
higher in a severe drought. Avoiding
the uncertainty of these potentially
large costs is another benefit of the
IRP investments.

How does the cost of implementing
the IRP compare with these savings?
Through mid-2013 the costs of

developing desalination and ground-
water banking, supporting conserva-
tion, and upgrading the Quarry 
Lakes Groundwater Recharge System
totaled $109.8 million. Assuming an
interest rate of roughly 4 percent and
a 30-year repayment period, the annu-
alized cost comes to $6.3 million.
Compared with the projected annual
cost savings in 2023 of $8.5 million
per year and coupled with the water
supply reliability improvements, the
IRP projects are proving to be valu-
able investments for the Tri-City
region’s water future.
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IRP investments in desalination, groundwater banking, and conservation have secured water supply sufficiency 
for ACWD until at least 2035. Without these investments, the District would begin to face supply shortfalls even 
in normal precipitation years as soon as 2020.

Average-Year Surplus to 2035 and Beyond

With IRP investments Without IRP investments

Semitropic Groundwater Bank
at least 13,500 acre-feet

Desalination
5,100 acre-feet

Active 
Conservation
3,600 acre-feet,

plus future
reductions in

demand

Increased Dry-year Supply

Total improvement due to IRP investments: At least 22,200 acre-feet

For comparison, projected annual demand in 2015 without active conservation is 69,670 acre-feet

Reduced
Demand

In a severe drought, IRP investments in groundwater banking, desalination, and demand 
management will narrow the gap between supply and demand by at least 22,200 acre-feet.

Drought Tolerance

$21.1
million

Without the IRP

$16.8
million

With the IRP

IRP investments in desalination and conservation have reduced the amount of water ACWD must 
purchase from the San Francisco Public Utilities Commission to fulfill customer demands and meet
water quality targets. This shift saved roughly $4.3 million in 2013, and will grow as the price of 
SFPUC water increases.

Cutting Costs

2013 savings:
$4.3 million/year

Annualized cost
of IRP projects:

$6.3 million/year

2013 variable operating costs

With the benefit of the IRP invest-
ments, the projected supply-demand
gap in a 1977-equivalent drought
shrinks dramatically, to 4 percent in
2015 and 9 percent in 2035. 

This improvement has three compo-
nents: 5,100 acre-feet of new supply
from the Newark Desalination
Facility; at least 13,500 acre-feet in
dry year withdrawals from the
Semitropic Groundwater Bank; and
reduced demand through Active
Conservation (see page 18) of 3,600
acre-feet, increasing to a total of
roughly 5,000 acre-feet in the future.

Cost

Operational flexibility — having 
multiple options to respond to change
— is a guiding principle of the IRP
process. In addition to enhancing
water supply reliability, flexibility 
can deliver cost savings by providing
alternatives if the cost of one of
ACWD’s sources of water increases.

The rising cost of San Francisco
Public Utilities Commission supplies
shows the direct economic benefit of
operational flexibility. As SFPUC
passes on the cost of its Water Supply
Improvement Program — a series of
repairs, seismic upgrades, and related
projects — the price ACWD pays for
each acre-foot of SFPUC water is pro-
jected to increase from $1,322 in 2013
to roughly $2,200 by 2023.

If ACWD hadn’t invested in desalina-
tion and demand management, the
District would need to  purchase
approximately 11,900 acre-feet of
SFPUC water (based on conditions 
in the 2012-2013 fiscal year). But
because those alternatives have been
developed, the District can reduce
deliveries to the contractual mini-
mum of 8,600 acre-feet — a reduction
of 3,300 acre-feet. This change
reduced ACWD’s operating costs by
$4.3 million in 2013. As the price of
SFPUC water rises, the savings will
grow, reaching an estimated $8.5
million per year in 2023 (measured
in 2013 dollars).

The greater reliability provided by the
IRP investments also has economic
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ACWD’s investments in the IRP program have delivered a secure 
and reliable water supply and lower costs for customers.

Sampling water at the Newark Desalination Facility



Improved Water Quality

A
CWD’s top water quality pri-
ority is to provide water that
is always safe to drink. To
that end, District staff collect

samples daily from water sources,
treatment facilities, and the distribution
system. In a year, the District’s lab ana-
lyzes roughly 45,000 samples, an aver-
age of 123 per day. The District tests for
more than 180 substances, including
microbes, metals, pesticides, and organ-
ic chemicals (such as from industrial or
oil/gasoline pollution). The results from
these tests are summarized in an annual
water quality report mailed to all cus-
tomers and available on the District
website. The water ACWD delivers to
customers is of higher quality than state
and federal health standards require on
every parameter tested.

In addition, ACWD works with state
regulators and businesses to monitor
and respond to potential threats to the
quality of water in the Niles Cone
Groundwater Basin, such as under-
ground fuel storage tanks. Because of
the aquifer’s central role in ACWD’s
water supply system, the District takes
great care to prevent contamination.

A secondary but important water quality
issue is hardness. The hardness of water
is a function of the concentration of dis-
solved calcium and magnesium. These
minerals occur naturally in the Niles
Cone Groundwater Basin, and water
from the District’s production well fields
is considered to be very hard.

Hardness is not a health concern, but it
can be an aesthetic issue and can lead
to problems in both domestic and indus-
trial settings. In homes, hard water can,
for instance, promote scaling inside hot
water heaters; cause soap scum to form
in showers and sinks; and make laundry
detergent less effective. Hardness also
can influence the taste of water deliv-
ered to customers. Such taste changes
tend to be most noticeable when water
hardness changes abruptly. 

ACWD’s diverse water supplies make
managing hardness particularly chal-
lenging. While these multiple sources
confer crucial reliability benefits — 
and are considered evidence of good

Managing Hardness

ACWD’s hardness-related water quality
goal, established through the 1995
IRP process and subsequent assess-
ments, is to provide water to all cus-
tomers with an average monthly hard-
ness of approximately 150 mg/L. 

For many years, the District struggled
to meet this target: In summer, the
hardness of water from the Blending
Facility would rise well over 150 mg/L
as high overall demand (mainly due to
increased outdoor irrigation) would
force increased pumping of Niles Cone
groundwater, driving up the ratio of
hard groundwater to soft SFPUC
water. Managing hardness is compli-
cated by the fact that the simplest tool

reducing the demand on the Blending
Facility; at lower production rates, it
is easier to maintain the ratio of
groundwater to SFPUC water needed
to meet the hardness goal.

■ Demand reduction: Similarly,
lower overall water demand helps
reduce the load on the Blending
Facility, which facilitates lower-
hardness water.

■ Groundwater bank withdrawals: 
In the most recent IRP update,
ACWD determined that in many
years it will be cost-effective to
withdraw water from the Semi-
tropic Groundwater Bank to reduce
the load on the production wells
and mitigate hardness.

NNeewwaarrkk  
DDeessaalliinnaattiioonn  
FFaacciilliittyy

BBlleennddiinngg  FFaacciilliittyy

PPeerraallttaa//TTyyssoonn  &&  
MMoowwrryy  WWeellll  FFiieellddss

AAqquuiiffeerr  
RReeccllaammaattiioonn  
PPrrooggrraamm  WWeellllss

water planning practices — each source
has a different hardness, meaning that
providing customers with aesthetically
consistent water is difficult.

Hardness is measured in milligrams per
liter (mg/L). Water pumped from the
Niles Cone Groundwater Basin is rough-
ly 300 mg/L (320 mg/L from the Mowry
Well Field and 280 mg/L from Peralta-
Tyson). ACWD’s surface water sources
are substantially softer: an average of 30
mg/L for SFPUC water and roughly 100
mg/L for State Water Project supplies.

Water produced at the Newark Desal–
ination Facility is delivered to customers
at a hardness between 60 and 90 mg/L.

The hardness of water delivered to cus-
tomers varies with geography because dif-
ferent regions within the ACWD service
area are supplied from different produc-
tion facilities. Meeting the IRP hardness
target is a challenge only at the Blending
Facility, where hard local groundwater is
combined with soft SFPUC supplies.
Water from other sources generally is well
below the target levels.

for reducing hardness — purchasing
more SFPUC water — is very costly. 

Recently, however, the District has
reached the target, within a tolerance
of plus or minus 10 percent, by using 
a new operational strategy and taking
advantage of desalination and reduced
water demand (an example of how IRP
projects can deliver multiple benefits).

■ Optimizing operations: The District
is continuing to work to optimize
SFPUC water use throughout the
year to meet hardness targets while
also keeping costs in check.

■ Desalination: The addition of the
Newark Desalination Facility pro-
vided a large new source of water,
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Average prior to 
desalination (2000-2004)

150 mg/L hardness 
target, +/- 10 percent

2012-2013

Desalination, demand reduction, and operational improvements have
reduced the average hardness of water from the Blending Facility to
150 mg/L, with a tolerance level of plus or minus 10 percent.
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Water hardness by region in the ACWD Service Area
There are three water hardness "zones" in the ACWD service area because of differences 
in the hardness of water supplied by the District's four production facilities. Union City and
northern Fremont (green shaded area) receive water from the Blending Facility, which mixes
local groundwater with SFPUC supplies. Newark and adjacent parts of Fremont (orange) 
are served by the Newark Desalination Facility. Central and southern Fremont (blue) receive
water from Water Treatment Plants 1 and 2; these two facilities treat surface water — 
from the State Water Project and runoff captured in Lake Del Valle — delivered through 
the South Bay Aqueduct.
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Operational efficiencies and local infrastructure investments have
resulted in improved water quality for ACWD’s customers.



Vision for the Future: Opportunities and Challenges

By implementing IRP recom-
mendations including conser-
vation, operational changes,

and targeted investments in desalina-
tion and storage, ACWD has improved
the reliability and quality of water in
the Tri-City area — despite new
restrictions on imports of water from
the Sacramento-San Joaquin Delta.

CHALLENGES
Today, ACWD is preparing for the next
generation of water supply challenges: 

The Delta: While the prognosis for
the hub of California’s water system
is unclear, it appears likely that the
future will bring either further reduc-
tions in the reliability of water exports
or substantial cost increases — or
possibly both.

Changing growth patterns: The Tri-
City region continues to evolve. In the
twentieth century, suburban houses
and industrial buildings replaced agri-
cultural operations that dated to the
nineteenth century. Today’s new resi-
dential and business developments
emphasize higher density and access
to transportation hubs. These changes
will bring new and different types of
demand for water.

SFPUC water costs: By 2023, the
cost of water imported via the Hetch
Hetchy Aqueduct is scheduled to be
roughly $2,200, more than twice the
real (inflation-adjusted) cost in 2011.

Climate change: Climate change
presents potential challenges for
ACWD on both sides of the water
ledger. Higher temperatures may
increase local landscaping water
demands. On the supply side, water
availability could be altered in sever-
al ways: changes in local precipita-
tion patterns could reduce ground-
water recharge; a smaller Sierra
Nevada snowpack may reduce the
availability of imported supplies; and
sea-level rise may reduce the effec-
tive storage capacity of the Niles
Cone Groundwater Basin.

OPPORTUNITIES
To manage these challenges, ACWD is
building on the experience and invest-
ments of the last 20 years. The 2013
IRP Review evaluated a number of
strategies that represent new applica-
tions of the water management tools
developed through the original IRP
process: increasing reliance on local
water sources, optimizing manage-
ment of existing water supplies,
improving operational efficiency, 
and maximizing conservation. 

Conservation: As the region grows,
continued conservation can moderate
increases in water demand. The IRP
review is assessing cost-effective con-
servation measures, particularly those

that reduce summer demand. Under
current water supply conditions, if
total demand remains below approxi-
mately 61,000 acre-feet per year,
ACWD will not need to develop anoth-
er major source of water. This thresh-
old is important, because ACWD’s next
available option for new water supply
— developing a full-scale, $120-million
recycled water program — is costly.

Increase use of State Water Project
facilities: Changes in State Water
Project operations have increased
the annual availability of storage
space in San Luis Reservoir. ACWD
and other water agencies are entitled
to use a portion of this space to
store water (known as “carryover
water”) that wasn’t used in the previ-
ous year. ACWD has identified ways
to use this resource more effectively
to help reduce water shortfalls in dry
years and offset costly SFPUC pur-
chases in normal years. This water
management approach adds no new
costs. As the demand for State Water
Project supplies continues to grow,
this resource stands to increase,
because it is likely that storage 
space will be available in San Luis
Reservoir more frequently.   

Operational efficiency: ACWD 
continues to evaluate ways to lower
expenses by streamlining the water
supply process. Current analyses are
exploring the benefits of shutting
down certain facilities during low-
demand periods rather than keeping
them running at a low rate, as is the
current practice.

Selling surpluses: While water
demand within the District remains
low, ACWD will continue to look for
ways to sell surplus water. Proceeds
from sales would help to offset oper-
ating costs and reduce upward pres-
sure on water rates. Transactions
would be structured to have no
impact on service to ACWD cus-
tomers or local economic growth.
Further, any water sales would be
temporary and would not reduce
ACWD’s long-term water availability.
Current investigations are focused
on selling the additional water that
could be made available in winter
months by running the Newark
Desalination Facility at full capacity.
The plant now runs at a reduced rate
in winter because of low demand. 

Alternative rate structures: The
District is studying the effects of
water rate structures that encourage
efficiency while also providing stable
revenue to cover the District's fixed
costs. Such rate structures could
reduce year-to-year variations in rate
increases while offering improved
affordability for customers who use
little water.

Expanding regional
partnerships: ACWD
is expanding regional
partnerships and
investigating opportu-
nities to combine the
use of water resource
assets in ways that
are mutually benefi-
cial.  For example, in
2013 ACWD initiated
the development of a
pilot program to store
surplus supply in
Contra Costa Water
District’s (CCWD) Los
Vaqueros Reservoir,

which currently has spare capacity.
The stored water may improve relia-
bility and reduce overall cost for
ACWD while reducing CCWD’s over-
head operating costs for the reservoir. 

Water recycling: While ACWD does
not plan to develop a full-scale recy-
cled water system until at least 2035,
it already has a small but growing net-
work of non-potable water distribu-
tion pipes. These pipes are being
installed as part of new developments
and at sites undergoing major renova-
tion, in anticipation of the need to use
recycled water in the future. To take
advantage of the non-potable distribu-
tion system in the near term, ACWD is
considering using it to deliver raw
(unblended) groundwater to industrial
customers and landscape irrigation
sites. The plan was evaluated as part
of the 2013 IRP review and would
include the construction of a new
well field. Because unblended
groundwater is very inexpensive to
produce, this strategy could cut costs

while reducing demand on ACWD’s
potable water sources.

Climate change adaptation plan-
ning: ACWD will begin the process of
developing a climate change adaption
plan in the coming years. Because the
magnitude of the impacts of climate
change on the District is highly uncer-
tain, ACWD will follow a “no regrets”
philosophy, seeking to identify
actions that will be good long-term
investments regardless of the severity
of future changes in temperature,
local rainfall, sea level, and imported
water reliability. For example:

Reducing hot-weather demand:
Investments to reduce hot-weather
water demands (from, for instance,
evaporative cooling towers and
outdoor irrigation) would improve
ACWD’s ability to cope with future
temperature increases. But at the
same time, these investments
would also improve reliability and
reduce operating costs today.

Alternatives to new storage:
With sea level rise projected to
reduce the storage capacity of the
Niles Cone Aquifer, one response
would be to develop costly water
storage to balance the expected
loss. But the “no regrets” path sug-
gests that the District first should
seek to reduce the need for water
storage by increasing summertime
water conservation and using
existing storage options differently
— a lower-cost strategy that will
benefit the District and its cus-
tomers regardless of the ultimate
course of climate change.

Climate-change planning can be seen
as a new application of the
methodologies and resource
alternatives developed through
the District’s Integrated
Resources Planning process. In
both cases, the objectives are
the same: Prepare ACWD to
adapt to change and provide
reliable water in the future,
while optimizing operations
and containing costs today.

Operator at Treatment Plant 2Fishing the Quarry Lakes at sunrise

Maximizing efficiency: As water flows downhill from the South Bay
Aqueduct into ACWD's Water Treatment Plant 2, it passes through
these hydroelectric turbines, generating more than enough power
to run the facility.

Fixing a broken valve on a water main
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Future challenges include climate change and uncertain imported water supplies. Through continued
planning and adaptation, ACWD is poised to capitalize on opportunities to manage these challenges.



Glossary of Terms

Acre-foot: A standard measurement
used by water resource managers. An
acre-foot equals 325,851 gallons, the
amount of water required to cover an
acre of land to a depth of one foot.

Aquifer: An underground pocket of
porous material – such as gravel or
sand — that contains water. Water in
an aquifer is called groundwater.

Brackish groundwater:
Groundwater that is too salty to be
used as a municipal supply without
desalination treatment.

Climate change adaptation plan-
ning: The process of developing
strategies for responding to the
potential effects of climate change,
including sea level rise, changes in
local precipitation, and changes in
the availability of imported water.

Conjunctive use: The practice of coor-
dinating the use of surface water and
groundwater resources to increase
overall water supply reliability. In
ACWD’s case, conjunctive use refers to
the practice of recharging the Niles
Cone Groundwater Basin when sur-
face water supplies are plentiful, and
withdrawing the stored water when
less surface water is available.

Demand management: Taking
action to reduce the amount of water
customers use (see pages 18-21).  

Desalination: The process of remov-
ing salt from water. ACWD uses a
desalination technology called
reverse osmosis, which involves forc-
ing water through membranes with
pores so small that dissolved salts
cannot pass through.

Groundwater: Water underground in
an aquifer.

Groundwater recharge: The process
by which water percolates from the
surface to fill vacant space in an
aquifer. ACWD recharges the local
groundwater basin by diverting water
into the Quarry Lakes Groundwater
Recharge System.

Groundwater bank: A water man-
agement arrangement in which an
aquifer is used as a long-term storage
space for water. Water can be put
into the aquifer in wet years and
withdrawn in dry years.

Groundwater basin: A region
defined by the horizontal and verti-
cal extent of an aquifer or a series 
of stacked aquifers. ACWD manages
the Niles Cone Groundwater Basin,
which consists of multiple aquifers
at different depths (see pages 12-13).
The boundaries of the basin are
shown on page 5.

Hardness: A measure of the amount of
certain minerals — typically calcium
and magnesium — dissolved in water.
"Soft water" has low concentrations of
these minerals, while “hard water” has
higher concentrations. High hardness
can affect the taste of water and lead
to mineral deposits on plumbing fit-
tings and other problems.

Imported water: Water that is trans-
ported by aqueduct to the ACWD
service area. ACWD’s imported
sources are the State Water Project
and the San Francisco Public
Utilities Commission water system.

Integrated Resources Plan (IRP): A
water resources plan that outlines a
comprehensive strategy for matching
water supplies with customer
demands. See pages 4-5 for a full
explanation.

Non-potable water: In the context
of ACWD, this term refers to local
groundwater that has not been
blended with surface water sources
to reduce its hardness to District
standards, but is suitable for certain
landscaping and industrial uses.

Recycled water: Wastewater that
has been treated so that it can be
used again.

Seismic: Having to do with earth-
quakes. A “seismic retrofit” is a mod-
ification meant to make a structure

For more information

If you have any questions or need any more informa-
tion about ACWD, please let us know. We would also
appreciate any comments you have about this report.
We can be reached at:

Alameda County Water District
43885 South Grimmer Boulevard
Fremont, CA  94538 

Administrative Offices 510.668.4200

Customer Service 510.668.4299

Education Programs 510.668.4209

Operations/Maintenance 510.668.6500

Water Quality Division: 510.668.6500

Water Conservation Program: 510.668.4207

www.acwd.org

Facebook: Alameda County Water District

Twitter: @AlamedaCountyWD

Meetings of ACWD’s Board of Directors typically begin
at 6:00 p.m. on the second Thursday of each month
and are open to the public. Meetings are held in the
ACWD Board Room at the District’s headquarters at
43885 South Grimmer Boulevard in Fremont. Further
information regarding the Board meeting schedule can
be found on the calendar on our website.

Credits

A publication of the Alameda County Water District

Project Manager:

Thomas Niesar 
ACWD Senior Water Resources Engineer

Supervisor:

Eric Cartwright
ACWD Water Resources Planning Manager / 
Special Assistant to the General Manager

Produced for ACWD by: 

Jim Downing Consulting
www.jimdowningconsulting.com

CMD Design
cmdstudios@comcast.net

capable of withstanding a major
earthquake.

Surface water: Water that is flowing
in a stream or stored in a lake or
reservoir. Water from a stream or
reservoir that is delivered to ACWD
through an aqueduct is considered
surface water. 

Watershed: An area of land defined
by a common drainage point. The
Alameda Creek Watershed, for
instance, is an area of roughly 
633 square miles within which all
streams drain into Alameda Creek.

Water mains: The large pipes that
distribute treated water throughout
the ACWD service area. Smaller
pipes, called laterals, connect mains
to homes and businesses.
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43885 South Grimmer Blvd., Fremont, CA 94538
(510) 668-4200 • www.acwd.org

General Manager

Walt Wadlow

Board of Directors

James G. Gunther

Paul Sethy

Judy C. Huang

Martin L. Koller

John H. Weed
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