October 2008

AN [AQ primer

Legislo’rive
Analyst’s Office




Contents

Introduction 2

Chapter 1: Overview of California’s Water Governance .......4

Chapter 2: Water Supply, Source, and Delivery.......cceceseneee 15

Chapter 3: Demand and Use of Water 32

Chapter 4: How Do We Finance Water Projects?........ccceee. 41

Chapter 5: What Drives the Cost of Water? 58

Chapter 6: Issues for Legislative Consideration.................. 64

Glossary 73
Acknowledgments

This report was prepared by Catherine B. Freeman, under the supervi-
sion of Mark C. Newton. The Legislative Analyst’s Office (LAO) is a
nonpartisan office which provides fiscal and policy information and
advice to the California Legislature.

To request publications call (916) 445-4656.

This report and others, as well as an E-mail subscription service, are
available on the LAO’s Internet site at www.lao.ca.gov. The LAO is
located at 925 L Street, Suite 1000, Sacramento, CA 95814.




California’s Water: An LAO Primer

Introduction

California’s water delivery system is facing a series of
challenges due in part to a combination of increasingly vari-
able weather conditions, legal requirements, and system
operation and conveyance constraints. These challenges affect
water availability, reliability, and delivery. Recent public and
private efforts have sought ways to address these challenges.
These measures include proposals to increase water through
groundwater storage, surface storage, infrastructure changes,
and system operation improvements, among others.

This report provides, through a “quick reference” docu-
ment relying heavily on charts to present information, a
snapshot of water in California. The main components of this
report are:

Overview of California’s Water Governance. Chapter 1
provides a description of how California’s water system is
governed, including the various roles of the federal, state, and
local governments, as well as private and public water dis-
tricts. This chapter also reviews key moments in history that
changed water policy, from the passage of water rights legis-
lation to the voter approval of the State Water Project (SWP).

Water Supply, Source, and Delivery. Chapter 2 provides
a picture of where Californians get their water, including the
factors affecting water delivery, and what infrastructure—
“bricks and mortar”—exist to move water throughout the
state. The source of water for Californians varies dramatically
from region to region based on whether the state has a wet or
dry year, as well as due to legal and other system constraints.

Demand and Use of Water. Chapter 3 highlights water
demand and use, and the differences among regions, as well
as residential and agricultural users. While we provide a
snapshot of future water demand, the picture is highly uncer-
tain and depends on factors ranging from weather to court
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decisions to the growth in California’s economy over the next
several decades.

How Do We Finance Water Projects? Chapter 4 looks at
how state, local, and federal entities finance water projects.
We highlight the state’s largest water initiative, the SWP, and
how it has been funded, as well as take a brief look at fed-
eral and local financing of water projects. In California, most
water agencies use a “beneficiary pays” approach to funding
water projects whereby those who benefit from a project pay
for the majority of its costs.

What Drives the Cost of Water? In Chapter 5, we high-
light the factors affecting the cost of water, explore what
goes into a typical residential water bill, and show the trend
toward higher residential water rates. We also identify fac-
tors affecting the regional differences for agricultural water
prices.

Issues for Legislative Consideration. Change is inevita-
ble in California’s water system. Chapter 6 highlights options
policymakers have to make changes to California’s supply
and delivery of water. From water storage to conservation,
water rights to water transfers, policymakers have a breadth
of options available to institute change in California water
policies.

This report relies on most recent data available from sev-
eral federal and state agencies, including the U.S. Geological
Survey, U.S. Bureau of Reclamation, California Department
of Water Resources, State Water Resources Control Board, the
California Department of Fish and Game, California Depart-
ment of Public Health, the California Energy Commission,
Public Policy Institute of California, as well as information
from private water entities, including a survey of residential
water rates by the firm Black & Veatch.

Finally, there are many unique terms in the water world.
Please see the glossary on page 73 for a quick reference to
definitions of commonly used terms throughout this report.
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Chapter 1
Overview of California’s
Water Governance

Many State Agencies Are Involved in
Water Management

Responsibilities

Water Water Flood

Agency Supply Quality  Control
Department of Water Resources X X
State Water Resources Control Board X X

CALFED Bay-Delta Authority X X X
California Public Utilities Commission X X

Colorado River Board X

Department of Pesticide Regulation
Department of Public Health

Department of Toxic Substances Control

Office of Environmental Health Hazard Assessment

X X X X

e Many state agencies are involved with water manage-
ment. While overlap among agencies occurs in terms of
the broad objectives addressed, generally, there is not
duplication of functions. This is because most agencies
focus on a specific subset of water management respon-
sibilities. For example, both the State Water Resources
Control Board (SWRCB) and Department of Water
Resources (DWR)—the state’s two lead water manage-
ment agencies—have mandated water supply objec-
tives. However, their practical roles differ greatly—
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DWR focuses on water delivery, water supply planning,
and infrastructure development, while SWRCB is more
of a regulatory body, managing water rights and water
quality permitting (both of which have an effect on wa-
ter supply). These roles are complementary and often
require the two agencies to work in concert to address
water management at the state level.

Management of the California water system consists
of three key components: water supply, water quality,
and flood control. Most agencies involved in one or
more of these components also have responsibilities
for scientific activities and monitoring and administer-
ing financial assistance for local water infrastructure.
All of these responsibilities can serve to meet multiple
objectives. For example, several financial assistance
programs attempt to jointly address water quality and
water supply needs at the local level, thereby provid-
ing more comprehensive local water supply reliability.
Other state agencies not listed may be involved with
water management as part of their greater mission (for
example, the Department of Conservation manages a
state watershed program).
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Central Valley Act.

County of Origin Law. Authorizes a major
Guarantees counties the water project—the state
right to reclaim their water Central Valley Project
from an exporter if needed in (CVP); ultimately the
an area of origin. CVP was taken over by

the federal government.

A4 -
1931 1933

Delta Protection Act.

Resolves issues of Delta-related
legal boundaries. Addresses salinity
control, and water exportation at the
same time the State Water Project
(SWP) development proposal is
being considered.

D

1967 1959

State Water Resources rBurns-Porter Act.

Control Board Created. Authorizes $1.75 billion in
Board regulates both water rights bonds for development of the
and water quality (functions SWP (later ratified by voters).

formerly regulated by two
separate boards).

Pesticide Contamination
Prevention Act.
State law to regulate and

California Bay-Delta Authority Act.
Creates the California Bay-Delta Authority

monitor pesticide use to prevent ?:TLEE)I\DIIdBeS ps)lllcy clilrectlon for the
groundwater contamination. ay-Delta Program.

*

1985 2003
11
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Milestones in California’s State Water Project

1951

State Water Project (SWP)

Proposed 1960

The state Department of Public Burns-Porter Ratified

e, PRI @ UELET Burns-Porter Act ratified by voters;
Resources (a predecessor of the $1.75 billion bond issue for SWP
AL D EITEND € LT development of a major north-south
Resour(_:es) makes a pr(_)posal Io transfer of water including multiple
the Legislature for a major state reservoirs and conveyance systems.

water project (initially called the
Feather River Project).
1973

First Deliveries Made
First SWP deliveries to Southern
1982 California.
Proposition 9 Defeated
Proposition 9, which would let SB 200
go into effect, thus authorizing a
statewide package of water infrastruc-
ture including the Peripheral Canal,
was overwhelmingly defeated in a 1997
statewide vote. Coastal Extension Completed
SWP Coastal Aqueduct completed
linking SWP to Santa Barbara and
San Luis Obispo Counties.

2007

Water Exports Reduced

Federal court rules that pumping by state and federal
water projects puts an endangered species, the Delta
Smelt, at risk of extinction. The state later reduces
pumping—and at one point shuts down the Banks
pumping plant—reducing water deliveries by up to
30 percent to comply with the order.

20056

Operations Further Reduced

Federal court rules that a 2004 biological opinion by the U.S.
Fish and Wildlife Service related to state and federal water
management operations does not adequately protect
sensitive fish populations, including salmon. Creates potential
for further reductions in water project deliveries from the
Delta beyond those required by the 2007 federal ruling.

12
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The Colorado River—Southern California’s

Eastern Water Source

1901

First Deliveries Made

First deliveries from the Colorado
River made to farmland in the
Imperial Valley through a privately
developed channel now known as
the Alamo River.

19286

Boulder Canyon Act Signed
Congress passes the Boulder
Canyon Act authorizing the
construction of Boulder (Hoover)
Dam and other facilities on the
Colorado River.

1934

All-American Canal
Construction Begins
Construction starts on All-American
Canal in Imperial Valley and on
Parker Dam on the Colorado River.

1969

First Major Transfer

First major Colorado River water
transfer to Metropolitan Water
District which in exchange agrees to
pay for Imperial Irrigation District
water conservation efforts.

19986-2003

1905

Salton Sea Formed

Flooding diverts Colorado River
water into Imperial Valley, forming
today’s Salton Sea.

1922

Compact Signed

Colorado River Compact signed by
multiple states and federal govern-
ment, allocating 7.5 million acre-feet
(MAF) per year to each of the river’s
two basins (upper and lower).

1937

Colorado River Board Formed
Legislature creates the Colorado
River Board to represent state in
Colorado River negotiations.

1963

Arizona Lawsuit Decided
Arizona v. California lawsuit decided
in Arizona’s favor, allocating

2.8 MAF of Colorado River water per
year specifically to Arizona.

4.4 MAF Annual Apportionment Implemented

The Colorado River Quantification Settlement Agreement is reached
between California, other Colorado River Basin states, and the federal
government. The state agrees to reduce its water use from the Colorado
River by about 800,000 acre-feet over time—to its apportionment of 4.4 MAF,
and assume most financial responsibility to restore the Salton Sea.
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Legislation and Judicial Action Guide
Bay-Delta Activities

1959

Delta Protection Act Enacted.

Resolves issues of Delta-related legal

boundaries, and addresses salinity
control and water exportation.

1966

Racancelli Decision

State Court of Appeals directs
SWRCB to consider all
beneficial uses, including
instream needs (environmental
water uses), of Delta water when
setting water quality standards.

1992

Congress Approves CVPIA
Congress approves Central Valley
Project Improvement Act (CVPIA)
designed to mitigate environmental
impacts from the federal Central
Valley Project (CVP).

1995

Water Board Delta Plan
SWRCB adopts new Delta water
quality plan and begins related
water rights hearings.

2003

Bay-Delta Authority Act Passed

Legislature passes act creating the
California Bay-Delta Authority and
providing policy direction for the
CALFED Bay-Delta Program.

14

1976

Water Rights Decision.

State Water Resources Control
Board (SWRCB) issues water rights
decision setting initial Delta water
quality standards.

1962

Proposition 9 Defeated
Proposition 9, which would let

SB 200 go into effect, thus
authorizing a statewide package of
water infrastructure including the
Peripheral Canal, was overwhelm-
ingly defeated in statewide vote.

1993

CVP Flows Restricted
Federal court rules that CVP must
conform with state law requiring
release of flows for fishery
preservation.

1994

Bay-Delta Accord Signed

State and federal resource manage-
ment agencies sign Bay-Delta Accord,
setting interim water quality standards
to protect Delta estuary and provide
water supply reliability.

2007

Water Exports Limited
Federal court limits water exports
from Delta, citing endangered
species concerns.
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Chapter 2
Water Supply, Source,
and Delivery

Where Does Water Come From?

Not

Million Acre-Feet

400

350 A

300 A

250 A

200 A

150 A

100 A

50 1

All Water Flows Into Supply Stream

Water Coming Into State—
Precipitation, Imports, and
Inflow to the State

Water Supply—Percentage of
Water Coming Into State
Dedicated to Urban, Agricultural,
and Environmental Purposes

7/ e

Wet Year Normal Year Dry Year

Water Supply. Between 28 percent and 45 percent of
water in the state in any given year is dedicated to wa-
ter supply for urban, agricultural, and environmental
purposes, the percentage generally depending on the
level of precipitation in that year.

The remaining water does not necessarily go unused.
In part, water from wet years replenishes groundwater
basins, allows urban users and farmers to use less of
dedicated water supplies for irrigation and landscap-
ing, and provides periodic flushing flows to rivers
throughout the state.

15
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Factors Affecting Water Available

For Delivery

System
Constraints

» Storage capacity and

requirements.

* Transfer capacity of
surface and
groundwater
systems.

* Flood control
requirements.

* Power-generating
requirements.

Weather

* Amount of precipitation.

* Timing and location of
precipitation.

Water
Available
To Deliver

Availability of
Groundwater

* Water table level
(affects pumping
costs).

¢ Contamination from
toxic chemical
disposal, use of
pesticides, or salt
buildup in soil.

* Previous overdraft
resulting in lower water
tables, intrusion of poor
water quality, and/or
land subsidence.

16

Environmental
Factors

e Limits on diversions
resulting from
requirements
to maintain
temperatures and
salinity for fish and
wildlife populations.

Environmental
mitigation
requirements.

Endangered species
regulation.
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e Four factors determine the availability of water for
delivery for urban, agricultural, and environmental
purposes: (1) weather and precipitation, (2) environ-
mental factors, (3) system constraints, and (4) availabil-
ity of groundwater.

e Weather, including precipitation, is foremost in deter-
mining the total amount of water available in any given
year for urban, agricultural, and environmental uses.
Also, environmental constraints, including the amount
of water required to be left in a river system for fish
and wildlife purposes and protection of endangered
species, determine the amount of water that can be
developed for nonenvironmental purposes.

e The development of water for use inherently involves
system constraints. For example, while surface storage
is part of the state’s water infrastructure, the movement
of this water to its destination (conveyance) is a signifi-
cant limiting factor. The state’s largest water delivery
system, the State Water Project (SWP), serves only a
portion of the state, mostly in Southern California, and
this water must be moved through the Sacramento-San
Joaquin River Delta (the Delta) where environmental
requirements are a limiting factor. Local systems also
face conveyance constraints, such as challenges to move
water to areas higher than the water sources (requiring
pumping “uphill”).

17
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Precipitation Varies Widely Year to Year

Precipitation (In Inches) 1890-2006

50

401

20

10+

1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

e Precipitation is generally measured as rainfall and

snowfall. The “Wet Year, Average Year, Dry Year”
determinations made by the Department of Water Re-
sources (DWR) are in part based on precipitation levels,
but also factor in snow pack, runoff conditions, and
previous-year conditions.

Wet and Dry Cycles. California has experienced sev-
eral multiyear periods of wet or dry cycles in the past
100 years. Also, while precipitation has varied year to
year, the amount of these annual variations seem to be
increasing recently.

18
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Mix of Water Supply Sources Shifts in
Dry and Wet Years

(Million Acre-Feet of Water, by Water Supply Source)

State Water Project
[ Dry Year (2001)

Federal Central [l Wet Year (1998)
Valley Project

Federal Colorado
River Project

Surface Water

Local Projects?

Local Reuse
and Recycling

Local Groundwater ;—I

5 10 15 20 25

Other

@Mainly surface water with some integration of other sources such as groundwater.

e In drier years, overall water supply available to dedi-
cated uses declines due to a lack of water coming into
the system (mostly from rain and snow). Less rainfall
and snow pack reduces the amount of water available
through local surface water projects, and local water
reuse and recycling projects. During such dry years,
local groundwater use increases.

e Some water projects are designed to lessen the nega-
tive impact of dry-year conditions. For example, the
SWP, federal water projects, and Colorado River Project
systems were developed with multiple storage and
conveyance facilities (and associated water rights). As a
result, these surface water projects are not significantly
impacted by single dry-year conditions. The ability to

continued

19



California’s Water: An LAO Primer

store water from year to year lessens the fluctuation in
these systems, though in multiple dry years, the water
supply from these systems is reduced.

e During wet years, as more water is drawn from
mainly surface water supplies, groundwater systems
“recharge” or fill up (similar to a sponge soaking up
water). This water is then available in relatively more
abundance during dry years when surface water sup-
ply is lower.

20
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Groundwater Is a Major Contributor to
State’s Water Supply, More So in Dry Years

100%

9
80
70
60
50
40
30
20

10

] Groundwater
[l All Other Developed Water Supply

Wet Year Average Year Dry Year

Groundwater supplies around 30 percent of Cali-
fornia’s overall dedicated water supplies in average
precipitation years and up to 40 percent in dry years.
Groundwater is both managed and regulated locally in
most areas of the state.

In some areas where surface supplies are not acces-
sible or economically feasible, groundwater supplies
100 percent of a community’s public water.

About 43 percent of Californians obtain at least some
of their drinking water from groundwater sources.

21
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Surface Storage Capacity Concentrated in
Northern and Central Foothill Areas of the State

Shasta
1

Surface Storage Capacity?
(In Million Acre-Feet)

. Over 3
O 2209
[ 1-19

|:| Less than 0.9

2 Includes both state and federal
reservoirs.

Butte
Tuolumne

22
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California’s major water systems, located in the
northern, central, and eastern parts of the state, all have
large surface storage facilities (mainly dams and res-
ervoirs). Counties with the highest capacity of surface
storage (Shasta, Butte, and Tuolumne) also host three
of the largest reservoirs in the state. In California, the
DWR Division of Dam Safety regulates 1,200 dams
with around 21 million acre-feet (MAF) of combined
storage capacity, with the remaining about 17 MAF of
capacity under federal jurisdiction.

Most dams in California were built before 1975. How-
ever, since that time, local surface storage development
has continued, with notable developments including
the 800,000 acre-foot Diamond Valley Reservoir serving
the Metropolitan Water District of Southern California
in Riverside County completed in 1999.

Most of the largest reservoirs in the state are owned
by the federal government with the balance owned by
the state, local government, or private entities.

23
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California’s Largest Surface Storage Owner
Is the Federal Government

Owners With Reservoir Capacity Totaling Over 500,000 Acre-Feet

Metropolitan Water District
of Southern California

Yuba County Water Agency
Merced Irrigation District
Pacific Gas and Electric
Turlock Irrigation District
State of California

Federal Government?

2 4 6 8 10 12 14 16 18
Total Capacity in Million Acre-Feet (MAF)

8Includes San Luis Reservoir that was developed in conjunction with the State Water
Project and has a capacity of 2 MAF of water. The project is cooperatively managed by the
state and federal government, and built under the jurisdiction of the federal government.

e The federal government has developed the most
surface storage capacity in the state with over 17 MAF
of capacity in ten reservoirs on multiple river systems.
These reservoirs generally are part of the federal Cen-
tral Valley Project (CVP), which serves about 3.1 million
people, and provides irrigation water to over 2.6 mil-
lion acres of land. The largest reservoir in the system is
Shasta Lake with 4.6 MAF of capacity.

e The state, as part of the development of SWD, built
Oroville Dam and reservoir on the Feather River
system with a capacity of 3.5 MAF. The SWP provides
all or part of the drinking water supply for 23 million
people and provides irrigation water to about
755,000 acres of land.

24
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The California Water System

8% In-Delta Use,
Mostly Agricultural

AN 2

65% Outflow to
Suisun and
San Francisco Bays

74% Sacramento
River Valley

10% Eastside
Tributaries/
In-Delta Precipitation

16%
San Joaquin River

Source of Water
Into the Delta

Water Deliveries
< and Flow Out of Delta

12% Central Valley
Project, Mostly
Agriculture

15% State Water Project,
Mostly Southern California
Urban and Industrial Use

Water flowing through the Delta is the main source of
supply for two major California water delivery projects,
the SWP and the federal CVP. From these projects, a
majority of Californians rely on water flowing through
the Delta for all or part of their drinking water. In ad-
dition, approximately one-third of the state’s cropland
uses water flowing through the Delta.

25
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