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Volume li

Bulletin 160-93 is organized into two volumes. Volume I discusses statewide
issues; presents an overview of current and future water management activities while
detailing statewide water supplies and water demands; and updates various elements
of California’s statewide water planning. Volume II examines current water demands
and available supplies in each of the State’s ten major hydrologic regions: discusses
regional and local water-related issues; and details forecasts of supplies and demands
for each region to the year 2020.

To best illustrate overall demand and supply availability, two water supply and
demand scenarios, an average year and a drought year, are presented for the 1990 level
of development and for forecasted development in 2020. Shortages shown under
average conditions are chronic shortages indicating the need for additional long-term
water management measures. Shortages shown under drought conditions can be met
by both long-term and short-term measures, depending on the frequency and severity
of the shortage and water service reliability requirements.

Regional water budgets present 1990 level and future water demands to 2020
and compare them with supplies from existing facilities and water management
programs, and with future demand management and water supply augmentation
programs. Future water management programs are presented in two levels to better
reflect the status of investigations required to implement them.

Q Level I options are those programs that have undergone extensive investigation
and environmental analyses and are judged to have a higher likelihood of being
implemented by 2020.

Cdiifornia’s Water Supply Availability

Average yearsupplyisthe average annualsupply of a water development sys-
tem over a long period. For this report the SWP and CVP average year supply is the
average annual delivery capability of the projects over a 70-year study period
(1922-21). For alocal project without long-term data, it Is the annual average deliv-
erles of the project during the 1984-86 period. For dedicated natural flow, it Is the
long-term average natural flow for wild and scenic rivers, or it is environmental flows
asrequired for an average year under specific agreements, water rights, court decl-
sions. and congressional directives.

Drought year supply is the average annual supply of a water development sys-
tem during a defined drought period. For this report, the drought pericdis the aver-
age of water years 1990 and 1991. For dedicated natural flow, it is the average of
water years 1990 and 1991 for wild and scenic rivers, or it is environmental flows as
required under specific agreements, water rights, court decisions, and congressio-
nal directives.

Summary of
Volume li
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(Q Level Il options are those programs that could fill the remaining gap shown in the
balance between supply and urban, agricultural, and environmental water
demands. These options require more extensive investigation and alternative
analyses.

At the end of this chapter is the California Water Budget and a brief overview of
local water management issues. The remaining chapters of Volume II discuss water
demands, water supplies, and water management issues related to each of the ten
major hydrologic regions of the State (Figure S-1). Appendix C presents regional
planning subarea and land ownership maps and Appendix D lists hydroelectric
facilities of the State by region.

Public involvement

California’s water policies are still evolving as new statutes, court decisions, and
agreements become effective. In light of this, the California legislature passed and
Governor Wilson signed AB 799 in 1991 requiring the California Water Plan be
updated every 5 years. This water plan update was developed with extensive public
involvement including an outreach advisory committee made up of urban,
agricultural, and environmental interests. This committee was established in June
1992 to review and comment on the adequacy of work in progress. That process has
been valuable in developing Bulletin 160-93 into a comprehensive water plan for water
management in California.

In addition, the California Water Commission held hearings in each of the State’s
ten hydrologic regions during January and February 1994, to receive public comments
about the November 1993 draft California Water Plan Update. After considering
comments received from over 100 individuals, the commission developed several
recommendations which added policy guidance for the final water plan update. Public
comments are, to the extent applicable, incorporated into this report or are included in
Appendix B,Volume I.

Water Supply

Since the last water plan update in 1987, California Water: Looking to the Future,
Bulletin 160-87, evolving environmental policies have introduced considerable
uncertainty about much of the State’s developed water supply. For example, the
winter-run chinook salmon and the Delta smelt were listed under the State and federal
Endangered Species Acts, imposing restrictions on Delta exports, and the Central
Valley Project Improvement Act (P.L. 102-575) was passed in 1992, reallocating over a
million acre-feet of CVP supplies for fish and wildlife. Other actions that could have
far-reaching consequences are the EPA’s proposed standards for the Bay-Delta
Estuary and future State Water Resources Control Board Bay-Delta standards.
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Figure S-1. Hydrologic Regions in California
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These actions affect the export capability from California’s most important water
supply hub, the Sacramento-San Joaquin Delta, while also imposing restrictions on
upstream diverters. The Delta is the source from which two-thirds of the State’s
population and millions of acres of agricultural land receive part or all of their supplies.
Today, areas of the State relying on the Delta for all or a portion of their supplies find
these supplies unreliable. Such uncertainty of water supply delivery and reliability will
continue until issues involving the Delta and other long-term environmental water
management concerns are resolved. Table S-1 shows California water supphes, with
existing facilities and water management programs (under SWRCB Water Rights
Decision 1485). Water supplies shown do not take into account recent actions to protect
aquatic species for the 1990 level of development and forecasted 2020 development.

Table S-1. California Water Supplies with Existing Facilities and Programs
(Decision 1485 Operating Criteria for Delta Supplies)
(millions of acre-feet)

Supply 1990 2000 2010 2020
average drought average drought average drought average drought
Surface
Local 10.1 8.1 10.1 8.1 10.2 8.3 103 8.4
Local imports™ 1.0 0.7 1.0 0.7 1.0 0.7 1.0 0.7
Colorado River 52 5.1 4.4 4.4 4.4 4.4 4.4 4.4
Ccvp 7.5 5.0 7.7 5.1 7.7 5.2 7.7 5.2
Other federal 1.2 0.8 1.3 0.8 1.3 08 1.3 08
Swpi 28 21 3.2 20 33 20 3.3 20
Reclaimed 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Ground water? 7.1 11.8 7.1 12,0 7.2 12.1 7.4 12.2
Ground water overdraft® 1.3 1.3 —_ - — —_ - —
Dedicated natural flow 27.2 15.3 27.4 15.4 27.4 15.4 27.4 154
TOTAL 635 50.4 62.4 48.9 62.7 49.1 63.0 49.4

{1) 1990 SWP supplies are normalized and do not reflect additional supplies delivered to offset the reduction of supplies from the Mono and Owens basins to the South Coast
hydrologic region. .

{2) Average ground water use is prime supply of ground water basins and does not include use of ground water which is arfificially recharged from surface sources into the ground
water basins.

(3) The degree future shortages are met by increased overdraft is unknown. Since overdraft is not sustainable, it is not included as a future supply.

Annual reductions in total water supply for urban and agricultural uses could be
in the range of 500,000 af to 1,000,000 af in average years and 2,000,000 to 3,000,000
af in drought years. These reductions result mainly from compliance with the ESA
biological opinions and proposed EPA Bay-Delta standards. While these impacts do
not consider the potential reductions in Delta exports due to “take limits” under the
biological opinions, they basically fall within the 1,000,000-to-3,000,000-af range for
proposed additional environmental demands for protection and enhancement of
aquatic species.

Californians are finding that existing water management systems are no longer
able to provide sufficiently reliable water service to users. In most areas of the State, as
aresult of the 1987-92 drought, water conservation and rationing became mandatory
for urban users, many agricultural areas had surface water supplies drastically
curtailed, and environmental resources were strained. Until a Delta solution that
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meets the needs of urban, agricultural, and environmental interests is identified and
implemented, there likely will be water supply shortages in both dry and average years.

While the six-year drought stretched California’s developed supplies to. their
limits, innovative water management actions, water transfers, water supply
interconnections, and changes in project operations to benefit fish and wildlife all
helped to reduce the harmful effects of the prolonged drought. Today, water managers
are looking into a wide variety of demand management and supply augmentation
programs to supplement, improve, and make better use of existing resources. The
following sections summarize results from regional and statewide analyses of water
supplies and the water supply benefits of Level I water management programs. Tables
$-2 and $-3 list the major water management programs included in Level 1 analyses
and described in more detail in Chapter 11 of Volume I. The contribution of these
programs to future regional water supplies is included in Table S-4, which shows water
supplies for the 1990 level of development and compares them to forecasted supplies
in 2020, with Level I water management programs in place. Note that Delta supplies
are assumed to be operated under SWRCB D-1485 criteria, and that areas receiving
Delta supplies are already impacted by reduced export capability as a result of recent
actions to protect aquatic species through criteria more stringent than D-1485. As
such, statewide and regional water supplies are overstated.

Table S-2. Level | Demand Management Programs

Program Applied Water Net Water Demand Economic Comments
Reduction Reduction Unit Cost
{1,000 AF} {1,000 AF) ($/AF)i
average drought
Long-term Demand Management:
Urban Water Conservation 1,300 200 900 315-390% Urban BMPs
Agricultural Water 1,700 300 300 Not Increased irrigation
Conservation Available efficiency
Land Refirement 130 130 130 40 Retirement of land with
drainage problems in west
San Joaquin Valley; cost is at
the Delta.
All American Canal Lining 68 68 68 — Water conservation project;
increases supply to South
Coast Region
Short-term Demand Management:
Demand Reduction 1,300 0 1,000 Not Drought year supply
Available
Land Fallowing/Short-term 800 0 800 125 Drought year supply; cost is

Water Transfers

at the Delfa.

{a) Economic costs include capital and OMP&R costs discounted over a 50-year period at 6 percent discount rate. These costs do not include applicable transportation and treatment costs.

{b) Costs are for the ultra-low-flush toilet retrofit and residentiol water audit programs.
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Table S-3. Level | Water Supply Management Options

Program Type Capacity Annual Economic Comments
(1,000 AF) Supply Unit Cost
{1,000 AF) ($/AF)
average drought
Statewide Water Management:

Long-ferm Delta Delta Water — 200 400 Not Under study by Bay/Delta

Solution Management Program Available Oversight Council; water supply
benefit is elimination of carriage
water under D-1485.

Interim South Delta South Delta — 60 60 60 Final draft is scheduled to

Water Management Improvement be released in late 1994

Program

Los Banos Grandes Offstream Storage 1,7308 250-300 260 260 Schedule now coincides with

Reservoir287 BDOC process

Kern Water Bank?”

Kern Fan Element Ground Water Storage 1,000 20 140 105-155 Evaluation under way
Local Elements Ground Water Storage 2,000 90 290 180-460 Schedule now coincides with

BDOC process

Couastal Branch— SWP Conveyance 57 N/A N/A 630-1 ;l 10 Notice of Determination was

Phase Il {Santa Ynez Facility filed in July 1992; construction

Extension) began in late 1993.

American River Flood Control Storage 545 — — — Feasibility report and

Flood Control® environmental documentation
completed in 1991.

Local Water Management:

Water Recycling Reclamation 1,321 923 923 125-840 New water supply

Ground Water Reclomation 200 100 100 350-900 Primarily in South Coast

Reclamation '

El Dorado County Diversion from South 24 231 280 Certified final Programmatic

Woater Agency Fork American River EIR identifying preferred

Water Program alternative; water rights hearings,
new CVP contract following
EIR/EIS preparation

Los Vaqueros Offstream Storage 100 N/A N/A 320-950 EIR cerfified in October 1993,

Reservoir-Contra-Costra Emergency Supply 404 permit issued in April 1994.

Water District Water Quality

EBMUD Conjunctive Use and N/A 43 370 Final EIR certified in October

Other Options 1993

New Los Padres Enlarging existing 24 22 18 410 T&E species, steelhead resources,

Reservoir-MPWMD reservoir cultural resources in Carmel River

Domenigoni Valley Offstream storage of 800 0 264 410 Final EIR certified

Reservoir-MWDSC SWP and Colorado

River water, drought year
supply

Inland Feeder-MWDSC ~ Conveyance Facilities — — — —

San Felipe Extension- CVP Conveyance N/A N/A® 140 Capital costs only; convey

PVWA Facility 18,000 AF annually

City of San Luis Enlarging existing 18 — 1.6 — Final EIR is expected to be

Obispo-Salinas Reservoir reservoir certified in 1994.

{1} Economic costs include capital and OMP&R costs discounted over a 50-year period at 6 percent discount rate. These costs do not include applicable transportation and treatment costs.
{2) Annual supply and unit cost figures are based on Delta water supply availability under D-1485 with an Interim South Delta Water Management Program in place.

{3) Reservoir capacity.

{4) Folsom Lake flood control reservation would return to original 0.4 MAF.
{5) Yield of this project is in part or fully comes from the CVP.

{6) N/A: Not Applicable

{7) These programs are only feasible if a Delta Water Management Program is implemented.

Summary of Volume II




The California Water Plan Update

Bulletin 160-93

Local surface water development includes direct stream diversions as well as
supplies in local storage facilities. As a result of economic, environmental, and
regulatory obstacles, local agencies are finding it difficult to undertake new water
projects to meet their needs where supply shortfalls exist or are projected to occur in
the future. Thus, many local and regional water agencies are advocating or
implementing incentive programs for water conservation to reduce demand where
such programs are cost effective. Implementation of urban Best Management Practices
and agricultural Efficient Water Management Practices will reduce demands in the
future, and reductions caused by these practices were incorporated into water demand
forecasts to 2020. (See the Demand Reduction section in this chapter.) However, these
practices only partially improve water service reliability. Local water agencies should
continue to plan for water demand management and supply augmentation actions to
increase or assure water service reliability to meet future needs.

Ongoing local water supply programs include the Metropolitan Water District of
Southern California’s Domenigoni Valley Reservoir, East Bay Municipal Utility
District's water management program, El Dorade County Water Agency’s water
program, City of San Luis Obispo’s Salinas Reservoir enlargement, and Monterey
Peninsula Water Management District’s New Los Padres Reservoir. By 2020, additional
local surface water management programs could improve local annual supplies by
about 40,000 af and 344,000 af for average and drought years, respectively.

Local imported supplies are undergoing transition. Court-ordered restrictions
on diversion from the Mono Basin and Owens Valley have reduced the amount of water
the City of Los Angeles can receive. These restrictions have brought into question the
reliability of Mono-Owens supply for the South Coast Region.

Table S-4. California Water Supplies with Level | Water Management Programs

(Decision 1485 Operating Criteria for Delta Supplies)
(millions of acre-feet)

Supply 1990 2000 2010 2020
average drought average drought average drought average drought
Surface
Local 10.1 8.1 10.2 8.2 10.2 8.3 10.3 84
Local imports™ 1.0 0.7 1.0 0.8 1.0 1.0 1.0 1.0
Colorado River 52 5.1 4.4 4.4 4.4 4.4 4.4 4.4
CvP 75 5.0 7.7 5.2 77 5.2 77 5.2
Other federal 1.2 0.8 1.3 0.8 1.3 0.8 1.3 0.8
SWPM 28 21 3.4 2.1 3.9 3.0 4.0 3.0
Reclaimed 0.2 0.2 0.7 0.7 0.8 0.8 0.9 0.9
Cround water? 7.1 11.8 71 1.9 7.2 12.2 7.3 12.3
Ground water overdraft® 1.3 1.3 — —_ —_ — — —_
Dedicated natural flow 27.2 15.3 27.5 15.4 275 15.4 27.5 15.4
TOTAL 63.5 50.4 63.3 495 64.0 51.2 64.5 51.6

(1) 1990 SWP supplies are normalized and do not reflect additional supplies delivered to offset the reduction of supplies from the Mono and Owens basins to the South Coast

hydrologic region.

(2) Average ground water use is prime supply of ground water basins and does not include use of ground water which is artificially recharged from surface sources into the ground

water basins.

{3) The degree future shortages are met by increased overdraft is unknown. Since overdraft is not sustainable, it is not included as a future supply.
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Colorado River supplies to the Colorado River and South Coast regions for urban
and agricultural uses could decline from about 5,200,000 af to California’s basic
apportionment of 4,400,000 af annually. With Arizona and Nevada using less than
their apportionment of water, their unused supply of Colorado River water was made
available to meet California’s requirements during recent years. Southern California
was spared from severe rationing during most of the 1987-92 drought primarily as a
result of about 600,000 af annually of surplus and unused Colorado River water that
was made available to the Metropolitan Water District of Southern California. Even
with this supply, however, much of Southern California experienced significant
rationing in 1991. Supplemental Colorado River water cannot be counted on to meet
needs in the future as Arizona and Nevada continue to use more of their allocated
share of Colorado River water.

Local imported supplies are discussed in detail in the following chapters about
each hydrologic region. Chapter 3, Volume I, includes a general summary of the major
local imported water supply projects.

Central Valley Project yield will remain about the same. The U. S. Bureau of
Reclamation is required by the CVPIA to study replacement sources for 800,000 af of
water recently allocated to environmental uses in the Central Valley, but has no
authority under CVPIA to implement projects identified in this study. Additional
supplies needed for potential future CVP conveyance facilities, such as the San Felipe
extension, will probably come from reallocation of already contracted CVP supplies.

Table S-5. State Water Project Supplies
(millions of acre-feet)

Level of SWP Delivery Capability™ SWP Delta
Export
Development With Existing Facilities With Level | Water popert
Management Programs®?
average drought average drought
1990 2.8 21 - — 3.0
2000 3.2 2.0 3.4 2.1 3.7
2010 33 20 3.9 3.0 42
2020 33 20 40 3.0 4.2
(1) Assumes D-1485. SWP capability is uncertain until solutions to complex Delta problems are impl ted and future actions to protect aquatic species are identified. Includes SWP

conveyance losses.

{2) Leve! | programs include South Delta Water Management Programs, long-term Delta Water Management Programs, the Kern Water Bank (including Local Elements), and Los

Banos Grandes facilities.
Note: Feather River Service Area

PP

lies are not included. FRSA ge and drought supplies are 927,000 and 729,000 AF respectively.

State Water Project supply studies were conducted to evaluate the delivery
capability of the Project with: (1) existing facilities and (2) Level I water management
programs under SWRCB D-1485 operating criteria (see Table S-5). SWP supplies for
the 1990 level were 2,800,000 af and 2,100,000 af for average and drought years,
respectively. SWP 1990 average supply is normalized and does not reflect additional
supplies delivered to offset reduction of Mono-Owens deliveries to South Coast Region.
Additional Level 1 programs include the South Delta Water Management Program,
long-term Delta water management programs, the Kern Water Bank (including local
elements), Los Banos Grandes Reservoir, and the Coastal Branch Extension of the

Summary of Volume II




The California Water Plan Update Bulletin 160-93

California Aqueduct. With the Level I programs, SWP supplies could increase to about
4,000,000 af and 3,000,000 af in average and drought years by the year 2020.

Table S-6. Use of Ground Water by Hydrologic Region'"

{thousands of acre-feet)

Hydrologic Region 1990 2000 2010 2020
average drought average drought average drought average  drought
North Coast 263 283 275 295 286 308 298 316
San Francisco Bay 100 139 126 174 160 174 165 174
Central Coast 488 762 694 769 695 776 698 781
South Coast 1,083 1,306 1,100 1,325 1,125 1,350 1,150 1,375
Sacramento River 2,496 2,865 2,463 2,985 2,426 3,033 2,491 3,038
San Joaquin River 1,098 2,145 1,135 2,202 1,156 2,227 1,161 2,252
Tolare Lake 9215 3,773 918 3,758 921 3,726 926 3,758
North Lahontan 121 146 128 154 138 165 147 173
South Lahontan 221 252 220 237 226 271 258 271
Colorado River 80 80 79 79 80 80 79 79
TOTAL 7,100 11,800 7,100 12,000 7,200 12,100 7,400 12,200

(1} Average year ground water use represents use of prime supply of ground water basins. Ground water overdraft is not included.

California’s ground water resources played a vital role in helping the State
through the 1987-92 drought. Recent studies by DWR indicate that many of the San
Joaquin Valley’s ground water aquifers substantially recovered from the 1976-77
drought during the late 1970s and early 1980s when surface runoff and Delta exports
were above average. Conjunctive use operations, which helped make this possible, will
continue to be refined and made more effective in the future. The 1990 level average
annual net ground water use in California is about 8,400,000 af, including 1,300,000
af of ground water overdraft. During droughts, ground water use is increased
significantly to offset reduction in surface water supplies. as shown in Table S-6.
Annual ground water overdraft has been reduced by about 700,000 af since 1980,
when ground water overdraft was last studied (see Table S-7). This reduction has
mainly occurred in the San Joaquin Valley and is due to the benefits of imported
supplies to the San Joaquin River and Tulare Lake regions, and construction and
operation of Hidden and Buchanan dams. These local reservoirs provided controlled
surface water releases and opportunities for greater ground water recharge during the
1970s and 1980s.

Average ground water use (not including overdraft) shown in Table S-6
represents use of the prime supply of ground water. Prime supply of a ground water
basin is the average annual natural recharge of the basin by deep percolation of rainfall
and percolation from streambeds and lakes.

Ground water overdraft in a basin can induce movement of water from adjacent
areas. If the adjacent areas contain poor quality water, degradation would occur in the
basin. There is a west-to-east ground water gradient in the San Joaquin Valley from
Merced County to Kern County. Poor quality ground water moves eastward along this
gradient, displacing good quality ground water in the trough of the valley. The total
dissolved solids in the west side of the valley generally ranges from 2,000 to 7,000
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adverse effect of overdraft and possible degradation of ground water quality in San
Joaquin Valley has been evaluated and included in ground water overdraft analyses.

Table $-7. Ground Water Overdraft by Hydrologic Region

(thousands of acre-feet)

Region 1990
North Coast 0
San Francisco Bay 0
Central Coast 240
South Coast 20
Sacramento River 30
San Joaquin River 210
Tulare Lake 650
North Lahontan 0
South Lahontan 70
Colorado River 80
STATEWIDE 1,300

Because ground water is usually used to replace much of the shortfall in surface
water supplies, recent limitations on Delta exports will exacerbate ground water
overdraft in the San Joaquin River and Tulare Lake regions, and in other regions
receiving a portion of their supplies from the Delta. For example, in 1993, an
above-normal runoff year, environmental restrictions limited CVP deliveries to 50
percent of contracted supply for federal water service contractors from Tracy to
Kettleman City.

Water reclamation programs such as water recycling, reclamation of
contaminated ground water, ocean water desalting, and desalting of agricultural
drainage water were evaluated (see Volume I, Chapter 11 for a detailed discussion of
these problems). Projected water recycling is based on evaluation of water recycling
data presented in Future Water Recycling Potential, 1993 Survey, a report by the
WateReuse Association of California, and information provided by local water and
sanitation districts. Table S-8 shows the estimated water recycling contribution (new
water supply) to water supply by hydrologic region.

Ground water reclamation programs could be implemented to recover degraded
ground water. Currently, most ground water reclamation programs in the planning
process are in Southern California. The supply benefit of ground water reclamation by
the year 2000 is estimated at about 90,000 af and is included with ground water
supplies.
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Table S-8. Total Water Recycling and Resulting New Water Supply by Hydrologic Region

(thousands of acre-feet)

1990 2000 2010 2020
Hydrologic Total New Total New Total New Total New
Regions Water Water Water Water Water Water Water Water 1
Recycling  Supply Recycling Supply Recycling Supply Recycling  Supply !

North Coast

BRI =liie = —

Level 23 14 17 23 20

levelll “ e - 2 2 4 6 6
San Francisco Bay

Bdsing = e - - e

level | T - .74 74 m oI 19 ne

Colorado River

Exising 7 LEEER S - :
— 9 37 12 43 13
= o R 0 0 7
354 =
- 658

Summary of Volume II 1




Bulletin 160-93 The California Water Plan Update

Water Demand

Extensive evaluation and analyses of water demand were conducted for this
water plan update. These analyses recognize the water demands of all beneficial uses:
urban, agricultural, environmental, and other uses including water-based recreation,
and power generation. Water-based recreation is discussed more extensively in
Volume I, Chapter 9. Table S-9 summarizes statewide estimated water demands.

Definitions of Terms

Q Applied water: The amount of water from any source needed to meet the
demand of the user. It is the quantity of water delivered to any of the following
locations:

d Theintake to a city water system or factory;
d The farm headgate;

1 A marsh or wetland, either directly or by incidental drainage flows: this is
water for wildlife areas; and

[0 For existing instream use, applied water demand is the portion of the
stream flow dedicated fo instream use or reserved under the federal or
State Wild and Scenic Rivers Acts or the flow needed to meet salinity
standards in the Sacramento-San Joaqguin Delta under SWRCB standards.

Q Average year demand: The demand for water under average weather
conditions for a defined level of development.

Q Depletion: The water consumed within a service area and no longer available
as a source of water supply. For agriculiure and wetlands it is ETAW plus
irecoverablelosses. Forurban areasitis the exterior ETAW, sewage effluent that
flows fo a salf sink, and incidental ET losses. For instream needs it Is the
dedicated fiow that proceeds to a salt sink.

Q Drought year demand: The demand for water during a drought period for a
definedlevel of development. Itis the sum of average year demand and water
needed for any additional irigation of farms and landscapes due o the lack
of precipitation or increase in evapotranspiration during drought.

Q Evapofranspiration: The quantity of water iranspired (given off) and
evaporated from plant tissues and surrounding solil surfaces. Quantitatively, it
Is expressed in terms of volume of water per unit acre of depth of water during
a specified period of time. Abbreviation: ET.

Q Evapofranspiration of applied water: The portion of the total
evapotranspiration which is provided by irigation. Abbreviation: ETAW.

Q Iecoverable losses: The water lost to a salt sink or water lost by evaporation
or evapotranspiration from conveyance faciiities or drainage canails.

Q Net water demand: The amount of water needed in a water service area o
meet all the water service requirements. It is the sum of evapotranspiration of
applied water in an areq, the imecoverable losses from the distribution system,
and the outflow leaving the service area, including ireated municipal outflow.

QO Nomnalized demand: The result of adjusting actual water use in a given year
to account for unusual events such as dry weather conditions, government
interventions for agriculture, rationing programs, etfc.,
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Table S-9. California Water Demand

(millions of acre-feet)

Category of Use 1990 2000 2010 2020
average drought average drought average drought average drought

Urban

Applied water demand 7.8 8.1 9.3 9.7 10.9 11.4 12.7 13.2

Net water demand 6.8 7.1 79 8.3 9.2 9.6 105 11.0

Depletion 57 6.0 6.4 6.7 7.3 7.7 8.4 8.8
Agricultural

Applied water demand 311 32.8 30.2 319 29.4 311 28.8 30.4

Net water demand 26.8 28.2 26.1 27.4 25.4 26.7 249 26.1

Depletion 24.2 25,6 237 25.1 23.2 24.6 22.8 24.1
Environmental

Applied water demand 28.8 16.8 29.3 17.3 29.3 173 29.3 17.3

Net water demand 28.4 16.4 28.8 16.8 28.8 16.8 28.8 16.8

Depletion 24.4 12.9 247 13.3 247 133 247 13.3
Other"

Applied water demand 0.3 0.3 0.3 0.3 0.3 0.3 03 0.3

Net water demand 1.5 15 15 14 1.5 1.4 1.5 1.4

Depletion 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
TOTAL

Applied water demand 68.0 58.0 69.1 59.2 69.9 60.1 71.1 61.2

Net water demand 63.5 53.2 64.3 53.9 64.9 54.5 65.7 55.3

Depletion 553 45.5 55.8 46.1 56.2 46.6 56.9 47.2

(1} Includes major conveyance facility losses, recreation uses, and energy production.

Urban Water Demand

Urban water demand forecasts are primarily based on statewide population
projections which show an increase of almost 19 million people from 1990 to 2020,
from roughly 30 million to 49 million people. About half the projected population
increase will happen in the South Coast Region. Population projections for the
California Water Plan Update are based on the Department of Finance baseline series.
The DOF population estimates are taken from the 1990 census as the base year. Table
5-10 shows projections of population by hydrologic region.

Urban annual net water demand could increase from 6,800,000 af in 1990 to
10,500,000 af by 2020, after accounting for implementation of conservation measures
that are forecasted to reduce urban annual net water demand by about 900,000 af.
Urban water demand forecasts are based on: (1) population projections; and (2) unit
urban water use values, considering probable effects of future water conservation
measures, and trends such as increases in multi-family housing and greater growth in
warmer inland areas of the State. Table S-11 shows urban water demand forecasts by
hydrologic region. A comprehensive analysis of unit urban water use is presented in
Volume I. Chapter 6.
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Table S-10. Population Projections by Hydrologic Region

{millions)

Hydrologic Regions 1990 2000 2010 2020
North Coast 0.6 0.7 0.8 0.9
San Francisco 55 6.2 6.6 6.9
Central Coast 1.3 1.5 1.8 2.0
South Coast 16.3 19.3 22.1 25.3
Sacramento River 2.2 29 35 4.1
San Joaquin River 1.4 2.0 2.6 3.2
Tulare Lake 1.5 22 28 35
North Lahontan 0.1 0.1 0.1 0.1
South Lahontan 0.6 1.0 1.4 1.9
Colorado River 0.5 0.6 0.8 1.0
TOTAL 30.0 36.5 42.5 48.9

Agricultural Water Demand

To compute agricultural water demand, the California Water Plan Update
integrates the results of three forecasting methods used to estimate irrigated
agricultural acreage and crop type:

(Q Review of local historical crop acreage along with the availability of water and
impacts of urban encroachment;

(Q Crop Market Outlook; and
Q Central Valley Production Model.

Every five to seven years since 1948, DWR has physically surveyed agricultural
land use to help assess the locations and amounts of irrigated crops. Acreages of crops
grown are estimated on a yearly basis, using the annual crop data produced by county
Agricultural Commissioners (adjusted on the basis of DWR land use surveys) and
estimates of urban expansion onto irrigated agricultural land.

The Crop Market Outlook is based on the expert opinion of bankers, farm advisors,
commodity marketing specialists. and others regarding trends in factors which affect
crop production in California. Several factors are evaluated, but the four primary ones
are: (1) the current and future demand for food and fiber by the world’s consumers; (2)
the shares of the national and international markets for agricultural productions that
are met by California’s farmers and livestock producers; (3) technical factors, such as
crop yields, pasture carrying capacities, and livestock feed conversion ratios; and (4)
competing output from dryland (non-irrigated) acres in other states. The results
determine the forecasted future potential California production of various crops.
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Table S-11. Urban Water Demand by Hydrologic Region

(thousands of acre-feet)
Hydrologic Region 1990 2000 2010 2020 ’
average  drought average drought average drought average  drought

North Coast

Applied water demand 168 177 186 195 204 214 219 230

Net water demand 168 177 186 195 204 214 219 230

Depletion 110 112 119 122 127 132 136 142
San Francisco Bay

Applied water demand 1,186 1,287 1,298 1,390 1,365 1,486 1,406 1,530

Net water demand 1,186 1,287 1,298 1,390 1,365 1,486 1,406 1,530

Depletion . o 1175 10850 1271 12477 1362 1,287 1,403
Central Coast

Applied water demand 273 277 315 321 365 373 420 429

Net water demand 229 233 263 268 304 311 349 357

Depletion 203 206 235 239 272 278 315 321
South Coast

Applied water demand 3,851 3,997 4,446 4,617 5,180 5381 4,008 6,244

Net water demand 3,511 3,641 4,010 4,161 4,623 4,799 5,309 5514

Depletion 3,341 3463 3,536 3,677 3,993 4,158 4,596 4,785
Sacramento River

Applied woter demand 744 807. 911 989 1,076 1,167 1,231 1,335

Net water demand 744 807 211 989 1,076 1,167 1,231 1,335

Depletion 236 257 293 318 349 378 400 434
San Joaquin River

Applied waterdemand 495 507 663 684 839 . 867 1,029 1,063

Net water demand 353 366 468 490 587 616 717 752

Depletion : 192 194 258 265 332 340 410 420
Tulare Lake .

Applied water demand 523 523 716 716 892 892 1,116 1,116

Net water demand 214 214 292 292 364 364 454 A54

Depletion : 214 214 292 292 364 364 454 454
North Lahontan

Applied waterdemand. 37 38 4 M s s s 52

Net water demand 37 38 43 44 46 48 51 52

Depletion 14 15 17 18 19 20 2i 21
South Lahontan

Applied watér demand : 187 193 292 302 409 423 550 565

Net water demand 123 125 191 198 269 277 360 372

Depletion 123 125 191 . 198 269 277 360 372
Colorado River

Applied water demand 301 301 399 399 512 512 621 621

Net water demand 204 204 272 272 349 349 424 424

Depletion 204 204 272 272 349 349 424 424
TOTAL

Applied water demand 7,800 8,100 9,300 9,700 10,900 11,400 12,700 13,200

Net water demand 6,800 7,100 7,900 8,300 9,200 9,600 10,500 11,000

Depletion DU song e o00 6400 T 67000 73007 7700 8400 8,800
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The Central Valley Production model is an economic model which accounts for
crop production costs in different areas of the Sacramento and San Joaquin valleys in
conjunction with the effect of overall production levels on the market prices for
California crops. This helps to estimate how the total California production will be
distributed among counties.

Some crop shifts are expected to happen as growers move from low price to high
price crops. Alfalfa and pasturelands are forecasted todecrease by about 331,000 acres,
mostly in the San Joaquin and Tulare Lake regions. Crop acreages expected to increase
include vegetables. nuts (almonds and pistachios), and grapes, while low-quality (bulk)
wine grape acreage is decreasing in the San Joaquin Valley, the acreage of high-quality
table wine grapes is increasing in other regions.

Table $-12. California Crop and Irrigated Acreage by Hydrologic Region!"! 1990

(normalized, in thousands of acres)

Irrigated Crop NC SF cc SC SR SJ m NL SL CR Total
Grain 82 2 28 1 303 182 297 b 1 76 988
Rice 0 0 0 0 494 21 1 1 0 0 517
Cotton 0 0 0 0 0 178 1,029 0 0 37 1,244
Sugar beets 2 0 5 0 75 64 35 0 0 35 216
Corn 1 1 3 5 104 181 100 0 0 8 403
Other field 3 1 16 4 155 121 135 0 1 55 491
Alfalfa 53 0 27 10 141 226 345 43 34 256 1,135
Pasture 121 5 20 20 357 228 44 110 19 32 956
Tomatoes 0 0 14 9 120 89 107 0 0 13 352
Other truck 21 10 321 87 55 133 204 1 2 187 1,021
Almonds/pistachios 0 0 0 0 101 245 164 0 0 0 510
Other deciduous 7 6 20 3 205 147 177 0 4 1 570
Citrus/olives 0 0 18 164 18 9 181 0 0 29 419
Grapes 36 36 56 6 17 184 393 0 0 20 748
TOTAL crop area!” 326 61 528 319 2,145 2,008 3,212 161 61 749 9,570
Double crops 0 0 98 30 44 53 65 0 0 102 392
Irrigated land area 326 61 430 289 2,101 1,955 3,147 161 61 647 9,178

{1} Total crop area is the land area plus the amount of land with multiple crops.

The 1990 level (base year) crop acreage and crop types are based on agricultural
land use surveys which have been normalized to take into account the impact of the
1987-92 drought, government set-aside programs, and other annual crop acreage
fluctuations. Tables S-12 and S-13 show the 1990 and 2020 level California crop and
irrigated acreage by hydrologic region, respectively. Forecasts of agricultural water
needs are based on: (1) agricultural acreage forecasts, (2) crop type forecasts, (3) crop
unit applied water and unit evapotranspiration of applied water values (in acre-feet for
each crop acre}, and (4) estimates of future water conservation.
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Table S-13. California Crop and Irrigated Acreage by Hydrologic Region 2020 (Forecasted)

(thousands of acres)

Irrigated Crop NC SF cC SsC SR SJ /3 NL SL CR Total
Grain 72 2 23 1 295 179 258 2 0 70 909
Rice 0 0 0 0 482 15 0 1 0 0 498
Cotton ; 0 0 0. 0 0 178 9249 -0 0 67 1,194
Sugar beets 10 0 5 0 72 45 25 0 0 40 197
Corn 1 0 é 2 115 183 98 1 0 3 409
Other field 1 15 0 158 122 130 0 0 26 455
Alfalfa 65 0 24 é 152 156 240 52 26 226 947
Pasture 122 4 15 6 320 171 22 104 19 30 813
Tomatoes 0 0 15 4 132 88 85 : 0 0 14 339
Other truck 28 11 347 43 65 201 350 2 1 203 1,250
Almonds/pistachios 0 0 0 0 125 263 173 0 0 0 561
Other deciduous 7 6 19 3 217 151 178 0 2 2 585
Citrus/olives 0 0 16 116 29 11 190 0 0 30 392
Vineyard 38 40 81 3 24 189 363 0 0 15 753
TOTAL crop area 346 é4 566 184 2,186 1,952 3,061 169 48 726 9,302
Double crops ‘ 0 0 137 12 72 68 90 0 0 123 502
Irrigated land area 346 64 429 172 2,114 1,884 2971 169 48 603 8,800

Agricultural water needs were evaluated by determining crop types and acreages
for each region. Forecasts indicate that irrigated agricultural acreage will decline by
about 378,000 acres between 1990 and 2020, from 9,178,000 acres to about
8,800,000 acres. This decline represents a 700,000-acre reduction from a peak in
1980.

For the State as a whole, agricultural annual net water demand will decrease by
about 1,900,000 af, from 26,800,000 af in 1990 to 24,900,000 af in 2020. Many of
agriculture’s unit applied water values have decreased during the past decade. Part of
this decrease is due to improvements in irrigation efficiency and increased emphasis
on water conservation since the 1976-77 drought. Table S-14 shows the 1990 level
and future agricultural water demands by hydrologic region. For a comprehensive
analysis of agricultural water use, refer to Volume I, Chapter 7.
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Table S-14. Agricultural Water Demand by Hydrologic Region

(thousands of acre-feet)

Hydrologic Region 1990 2000 2010 2020
average  drought average drought average drought average  drought

North Coast B - \

Applied water demand 8% 915 88 948 891 92 907 989

Net water demand 744 760 748 764 761 776 77 787

Deplefion 592 647 611 669 627 686 637 698
San Francisco Bay -

Applied water demand 92 103 94 104 94 94 103 |

Net water demand 88 99 9 100 - 9% %0 99

Depletion 80 89 82 - 90 82 82 89
Ceniral Coast

Applied water demand 1,140 1,178 1,166 1,206 1,182 1,220 1,189 1,233

Net water demand 893 961 910 982 920 991 - 921 1003

Deplefion 884 950 91 971 911 980 911 992
South Coast 7

Applied water demand 727 753 632 655 499 518 382 396

Net water demand 644 668 569 592 458 474 356 370

Deplefion 644 668 569 592 . 458 474 e
Sacramento River ‘

Applied water demand 7,848 8,645 7,698 8,517 7,592 8475 7558 8333

Net water demand 6,788 7,394 6,602 7,222 6,506 7,184 6497 7,049

Depletion 5477 6,123 5426 6,149 5439 5437 6,151
San Joaquin River

Applied water demand 6,298 6757 6052 6500 5817 4 5665 6,080

Net water demand 5,778 6,217 5,561 5,967 5,346 5,215 5,572

Depletion 4,719 5,064 4,605 4909 4,490 4383 4678
Tulare Lake o

Applied water domand 9,613 9,849 9306 9518 9075 . 8833 9038

Net water demand 7,723 7,895 7,518 7,685 7,347 7,169 7,320

Depletion 7704 7,876 7,499 7,666 7,328 715 7,301
North Lahontan

Applied water domand s2 sy 53 s 55 1 86 602

Net water demand 460 511 458 510 457 508 469 521

Depletion 378 426 385 433 393 442 399 a9
South Lahontan

Applied water demand 317 321 266 270 258 262 253 257

Net water demand 290 293 242 245 235 238 231 234

Depletion 290 293 242 245 235 238 231 234
Colorado River ‘ - )

Applied water demand 3,705 3,705 3,598 3,598 3,453 3,453 3363 3363

Net water demand 3,439 3,439 3,362 3,362 3,262 3,262 3,181 3,181

Depletion 3,439 3,439 3,362 3,362 3,262 3262 3181 3,181
TOTAL

Applied water demand 31,100 32,800 30,200 31,900 29,400 31,100 28,800 30,400

Net water demand 26800 28,200 26,100 27,400 25400 26700 24900 26,100

Depletion 24200 25600 23,700 25100 23,200 24,600 22,800 24,100
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Environmental Water Demand

Estimates of environmental water demand are based on water needs of managed
fresh water wetlands (and Suisun Marsh), environmental instream flow needs, Delta
outflow, and wild and scenic rivers. Wetlands water needs were tabulated from
investigation of existing public and private wildlife refuges and inclusion of additional
wetlands water demand required by the CVPIA. Environmental instream flow needs
were compiled by reviewing existing fishery agreements, water rights, and court
decisions pertaining to water needs of aquatic resources of streams. Additional flows in
the Trinity River, as noted in the CVPIA, are also included in projections of
environmental instream demand. Environmental water needs in drought years are
considerably lower than in average years, reflecting the variability of the natural flows
of rivers and lower fishery flow requirements such as in D-1485 for the Bay-Delta
during drought. Table S-15 summarizes environmental water needs by hydrologic
region. Furthermore, regulatory agencies have proposed a number of changes in
instreamn flow needs for major rivers, including the Sacramento and San Joaquin.
These proposed flow requirements are not necessarily additive; however, an increase
from 1,000,000 af to 3,000,000 af is presented to envelop potential environmental
water needs that could result from proposed additional instream needs and actions
under way by regulatory agencies. (A more comprehensive discussion of environmental
water needs is presented in Volume I, Chapter 8.)

Demand Reduction—Walter Conservation

Water conservation has become an accepted method for helping to reduce water
demand in California. Therefore, water conservation, including urban Best
Management Practices and agricultural Efficient Water Management Practices, was
incorporated into water demand computations and forecasts of demand to 2020. More
than 100 of California’s major urban water agencies have agreed to BMPs. Those
measures, which are detailed in Chapter 6 of Volume I, are expected to reduce urban
annual applied water demand by about 1,300,000 af by 2020. The annual depletion
and net water reduction from urban BMPs could amount to 935,000 af. This amount
is in addition to 400,000 af annual net savings as the result of urban conservation
measures put into place between 1980 and 1990. Agricultural water conservation,
land retirement, and crop shifting would reduce agricultural annual applied water by
about 2,300,000 af by 2020. Agricultural water conservation, through improved
irrigation efficiency, could reduce agricultural annual applied water by about 710,000
af by 2020 and depletions by 330,000 af. Although water conservation measures will
reduce water demand, they alone are not sufficient to eliminate forecasted shortages
during the next 30 years with available supplies.
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Table S-15. Environmental Water Needs by Hydrologic Region

(thousands of acre-feet)
Hydrologic Region 1990 2000 2010 2020
average drought average drought average drought average  drought

North Coast 4

Applied water demand?! 19,199 9299 19,326 9426 19,326 9426 19326 9,426

Net water demand" 19,087 9,187 19,212 9,312 19,212 9312 19,212 9,312

Deplation'" 19,085 9,185 19,210 9310 19210 9310 19210 9,310
San Francisco Bay )

Applied water demand 4,775 3,245 A775 3,245 4,775 3,245 4,775 3,245

Net water demand 4,775 3,245 4,775 3,245 4,775 3,245 4,775 3,245

Depletion 4,775 3,245 4775 3245  A775 3,245 4775 3,245
Central Coast

Applied water demand 4 2 4 2 4 2 4 2

Net water demand 1 0 1 0 1 0 1 0

Depletion 1 0 1 0 1 0 1 ]
South Coast

- Applied water demand 2 2 6 6 6 6 6 6

Net water demand 2 2 6 6 6 ) 6 6

Depletion 2 2 3 3 6 6 & 6
Sacramento River ’

Applied water demand 3,927 3,493 4,117 .3,638 4,117 3,638 4117 3,638

Net water demand 3,717 3,299 3,860 3,442 3,860 3,442 3,860 3,443

Depletion 168 168 207 207 207 207 207 208
San Joaquin River

Applied water demand 599 51 744 656 744 656 744 656

Net water demand 554 466 670 582 670 582 670 582

Deplefion 190 190 306 306 306 306 306 306
Tulare Lake

Applied water demand 82 82 136 136 136 136 136 136

Net water demand 34 34 56 56 56 56 56 56

Depletion ‘ 34 34 56 56 56 56 56 56
North Lahontan

Applied water demand 17 17 17 17 17 7 7 17

Net water demand 17 17 17 17 17 17 17 17

Depletion 17 17 17 17 17 17 17 17
South Lahontan

Applied water demand 128 122 128 122 128 122 128 122

Net water demand 128 122 128 122 128 122 128 122

Depletion ; 73 e 73 e ey B e
Colorado River

Applied water demand 39 39 44 44 44 44 44 44

Net water demand 39 39 44 44 44 44 44 44

Depletion 39 39 44 44 44 44 44 44
TOTAL

Applied water demand 28,800 16,800 29,300 17300 29,300 17,300 | 29,300 17,300

Net water demand 28,400 16,400 28,800 16,800 28,800 16,800 28,800 16,800

Depletion 24,400 12,900 24,700 13,300 24,700 13,300 24,700 13,300

{1} Includes 17.8 MAF and 7.9 MAF flows for North Coast Wild and Scenic Rivers for average and drought years, respectively.
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Table S-16 summarizes annual applied water reductions and depletions due to
conservation from 1990 to 2020 by hydrologic region. Reductions in depletion caused
by water conservation vary greatly, depending on the opportunity for water reuse
within an area. For example, Sacramento River Region water is reused extensively,
thus the reduction of 265,000 af of applied agricultural water will not result in any
reduction in depletion for the region. Effective water conservation in any region is the
reduction in depletion, which is defined as reduction of the ETAW, irrecoverable losses
from distribution systems, and outflow to the ocean or a salt sink. Therefore, a larger
water savings potential exists in the western San Joaquin Valley, Colorado River, and
coastal regions, where excess applied water generally enters saline sinks (Salton Sea or
the ocean) or saline ground water basins and cannot be economically reused. Outflow
from water service areas within the Sacramento region is generally “reused” within the
region and is also used to maintain water quality and flow standards in the Bay-Delta.
Reductions in applied water can reduce pumping and treatment costs and diversions
from streams, thus benefiting fish and wildlife. However, care must be taken to look at
impacts on downstream reuse such as other farms or managed fresh water wetlands
that rely on excess applied water from upstream farms.

Table S-16. Annual Applied Water and Depletion Reductions Due to Conservation

from 1990 to 2020 by Hydrologic Region

(thousands of acre-feet)

Urban Agricultural Total
HSA Applied  Reductionsin ~ Applied  Reductionsin ~ Applied  Reductions in
Water Depletion Water Depletion Water Depletion
Reductions Reductions Reductions

NC 65 55 0 0 65 55
SF 250 250 0 0 250 250
cCc 30 30 20 0 50 30
SC 610 490 65 10 675 500
SR 110 25 265 0 375 25
s) 60 20 40 20 100 40
T 65 20 130 90 195 110
NL 5 0 0 0 5 0
SL 50 10 10 10 60 20
CR 40 35 200 200 240 235
TOTAL 1,285 935 730 330 2,015 1,265

Cailifornia Water Budget

The California Water Budget, Table S-17, compares total net water demand with

supplies from 1990 through 2020. (Delta supplies assume SWRCB'’s D-1485 operating

criteria.) Average annual supplies for the 1990 level of development, including

1,300,000 af of ground water overdraft, were generally adequate to meet average

demands. However, during drought, 1990 level supplies were insufficient to meet

demand, which resulted in a shortage of over 2,700,000 af under D-1485 operating

criteria in 1990. In drought years 1991 and 1992, these shortages were reflected in

urban mandatory water conservation, agricultural land fallowing and crop shifts,

reduction of environmental flows, and short-term water transfers.
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Table S-17. California Water Budget

{millions of acre-feet)

Water Demand/Supply 1990
average drought
Net Demand
Urban—with 1990 level of conservation 68 7.1
—reductions due to long-term conservation measures (Level 1) 0 0
Agricultural—with 1990 level of conservation : 26.8 282
—reductions due to long-term conservation measures (Level 1) 0 0
—land retirement in poor drainage areas of San Joaquin Valley {Level i) —_ —
Environmental 28.4 16.4
Other" 1.5 1.5
Subtotal 635 532

Proposed Additional Environmental Water Demands?
Case | - Hypothetical 1 MAF — —
Case |l - Hypothetical 2 MAF — —_
Case Il - Hypothefical 3 MAF — —

Total Net Demand : 63.5 532
Case i — —
Case il —_ —_
Case lll — —

Waiter Supplies w/Existing Facilities Under D-1485 for Delta Supplies
Developed Supplies

Surface Water'® 27.9 221
Ground Water 7.1 1.8
Ground Water Overdraf® 1.3 1.3:
Subtotal , 36.3 35.2
Dedicated Natural Flow 27.2 153
TOTAL Water Supplies 63.5 50.5
Demand/Supply Balance 0.0 27
Case | —_ —_
Case ll . — —
Case [l —_ —

level 1 Water Management Programs'4!
Long-term Supply Augmentation

Reclaimed — -
Local — —
Ceniral Valley Project — -
State Water Project - —
Short-Term Drought Management
Potential Demand Management — 1.0
Drought Water Transfers — 0.8
Subtotal - Level | Water Management Programs — 1.8
Net Ground Water or Surface Water Use Reduction
Resulting from Level | Programs — 0.0
NET TOTAL Demand Reduction/Supply Augmentation 0.0 1.8
Remaining Demand/Supply Balance Requiring Level Il Options 0.0 -0.9
Case | - -
Case Il — —
Case Il — —

{1} Includes major conveyance facility losses, recreation uses, and energy production.

{2) Proposed Environmental Water Demands—Case I-1ll envelop potential and uncertain demands and have immediate and future
consequences on supplies from the Delta, beginning with actions in 1992 and 1993 to protect winter run salmon and delta smelt {actions
which could also protect other fish species).
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Table S-17. Cdlifornia Water Budget
(millions of acre-feet)

2000 2010 2020
average drought average drought average drought

62.3 48.9 62.7 49.1 63.0 493

0.1 00 0.1 02 0.1 02
07 25 1.4 40 16 41

TR R

) The degree rdraft is unk Si raft is not i it is not included as a future supply.
(A)ProbchonofﬁshandMFdfeandolongiem fon o ",' B e e o e o

augmentation proposals and their water supply
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The forecasted 2020 net demand for urban, agricultural, and environmental
water needs amounts to 65,700,000 af in average years and 55,300,000 af in drought
years, after accounting for future reductions of 1,300,000 af in net water demand due
to increased water conservation efforts (resulting from implementation of urban BMPs,
and increased agricultural irrigation efficiencies) and another 130,000-af reduction
due to future land retirement. It should be noted that several pending actions designed
to protect and restore aquatic species will increase environmental water needs in a
range of 1,000,000 to 3,000,000 af. These actions include:

Q Biological opinions for winter-run salmon and Delta smelt, which place
operational constraints on Delta exports and vary yearly.

Q Implementation of the CVPIA—the allocation of 800,000 af of annual CVP supplies
for environmental water use in the Central Valley streams and about 200,000 af
for wetlands.

Q EPA’s proposed Bay-Delta standards: the total impacts on urban and agricultural
water supplies will not be known until final standards are adopted sometime in
1994 and later implemented.

Q SWRCB's water quality control plan for the Bay-Delta and subsequent water right
proceedings: in March 1994, SWRCB began a series of workshops to review Delta
protection standards and examine proposed EPA standards. The total impacts on
water supply for urban and agricultural use will not be known until a final plan is
adopted and the water rights proceedings are completed.

Considering that much of the hypothetical range for additional environmental
water has now been mandated or formally proposed by the above actions, California is
now facing more frequent and severe water supply shortages for the year 2000 and
beyond. In 1993, an above-normal year, some CVP contractors had their supplies cut
by 50 percent. These unanticipated shortages point to the need for a quick resolution
of Delta problems through federal cooperation and participation as well as the need to
move forward with demand management and supply augmentation programs at both
the State and local levels.

By 2020, without additional facilities and improved water management, annual
shortages of 3,700,000 to 5,700,000 af could occur during average years, again
depending on the outcome of various actions listed above. Average year shortages are
considered chronic and indicate the need for implementing long-term water supply
augmentation and management measures to improve water service reliability.
Similarly, by year 2020, annual drought year shortages could increase to 7,000,000 to
9,000,000 af under D-1485 operating criteria, also indicating the need for long-term
measures.

However, water shortages would vary from region to region and sector to sector.
For example, the South Coast Region’s population is expected to increase to over 25
million people by 2020, requiring an additional 1,800,000 af of water each year.
Population growth and increased demand, combined with a possibility of reduced
supplies from the Colorado River, mean the South Coast Region’s annual shortages for
2020 could amount to 400,000 af for average years and 850,000 af in drought years;
this is before consideration of the additional 1,000,000 to 3,000,000 af of
environmental water needs, which could reduce existing SWP supplies from the Delta.
Thus, forecasted shortages could be larger if solutions to complex Delta problems are
not found and implemented along with proposed local water management programs
and additional facilities for the SWP.
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Implementation of Level I water management programs could reduce but not
eliminate forecasted shortages in 2020 by implementing short-term drought
management options (demand reduction through urban rationing programs or water
transfers that reallocate existing supplies through use of reserve supplies and
agricultural land fallowing programs) and long-term demand management and supply
augmentation options (increased water conservation, agricultural land retirement,
additional water recycling, benefits of a long-term Delta solution, more conjunctive use
programs, and additional south-of-the-Delta storage facilities). These Level I programs
combined leave a potential shortfall in annual supplies of about 2,100,000 to
4,100,000 af in average years and 2,900,000 to 4.900.000 af in drought years by 2020.
The shortfall must be made up by Level II water supply augmentation and demand
management programs. (Volume 1, Chapter 11 explains these programs.) The
California Water Budget, Table S-17, indicates the potential magnitude of water
shortages that can be expected in average and drought years if no actions are taken to
improve water supply reliability.

Local Water Supply Issues

The following sections highlight local issues of concern. Each regional chapter
contains more specific information on water supply issues affecting that region.

In the North Coast Region, a number of smaller communities have continuing
water supply reliability problems, often related to the lack of economic base to support
water management and development costs. Small communities along the coast, such
as Moonstone, Smith River, and Klamath, either experience chronic water shortages or
have supplies inadequate to meet projected growth. Water use is already low due to
conservation, so most of these problems will have to be solved by either constructing
or upgrading community water systems.

In the San Francisco Bay Region, Marin Municipal Water District has relied, in
part, on imported supply from Sonoma County Water Agency and extensive conserva-
tion efforts by its customers to ensure adequate supplies throughout the recent
drought. Under 2025 demand conditions, without supplemental supplies, the district
estimates a 40-percent deficiency once every 10 years. To improve reliability, MMWD
has negotiated an agreement with SCWA to import an additional 10.000 af. This sup-
plemental supply, in conjunction with the district’s water conservation and water man-
agement plans, should limit water shortages to about 10 percent once every 10 years.

Imported supplies by the City of San Francisco, Santa Clara Valley Water District,
and East Bay Municipal Utilities District also suffered deficiencies during the 1987-92
drought. During 1991, the City of San Francisco was able to reduce expected rationing
from 45 to 25 percent through purchases of 50,000 af from the 1991 State Drought
Water Bank and 20,000 af from Placer County Water Agency. Customers were still
required to reduce indoor use by 10 percent and outdoor use by 60 percent. During
1989-91, Santa Clara Valley Water District was able to get through with 25 percent
rationing by purchasing 69,000 af from Yuba County, 14,000 af from Placer County,
and 20,000 af from the State Drought Water Bank.

Water supplies in much of the Central Coast Region are greatly dependent upon
the region’s ground water basins; the storage in these basins is small and fluctuates
from year to year. Since ground water and limited local surface supplies are its primary
source of water, the region is vulnerable to droughts. As ground water extractions
exceed ground water replenishment, several of the region’s coastal aquifers are
experiencing overdraft conditions, allowing sea water intrusion. The 1987-92 drought
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required many communities in the region to implement stringent water conservation
programs. The cities of Santa Barbara and Morro Bay constructed sea water
desalination plants to improve their water service reliability.

The South Coast Region is home to more than one half of the State’s population,
16 million people. The region’s population is expected to increase to more than 25
million people by 2020. Such growth poses several critical water supply difficulties,
most notably increased demand with limited ability to increase supply. Further,
imports from Mono Lake tributaries, Owens Valley, and the Colorado River will be
reduced and limits on Sacramento-San Joaquin Delta exports could further reduce
water service reliability in the South Coast Region. MWDSC has several programs in
progress to improve its water delivery and supply capability, including the
construction of Domenigoni Valley Reservoir, and supports improved Delta transfer
capabilities to improve reliability of its SWP supplies.

Sacramento River Region water users are concerned about protecting their
area’s ground water resources from export. Organized ground water management
efforts in the region are currently under way in Butte, Colusa, Glenn, Shasta, Tehama,
and Yolo counties. Also, several foothill areas that rely heavily on ground water are
finding those supplies limited. With many people relocating to these areas, concern
about ground water availability and the potential for its contamination is increasing.

Flood protection is another major concern for the region, especially along the
Sacramento and American rivers near Sacramento. In 1991, the U.S. Army Corps of
Engineers completed a feasibility report and environmental documentation for a flood
detention dam at the Auburn site in combination with levee modification along the
lower American River to increase flood protection for the Sacramento area. The report,
however, generated much controversy over whether Auburn Dam should be a flood
detention only (dry dam) or multipurpose dam.

Foothill areas of both the San Joaquin River and Tulare Lake regions share the
Sacramento River Region's problem of limited water supplies. Major concerns for this
region’s agricultural community are agricultural drainage disposal and treatment
costs and potential reduction of imported supplies. CVP supplies will be reduced by
the CVPIA, and both the CVP and SWP supplies are impacted by endangered species
actions and other actions proposed to protect aquatic species in the Delta. These
actions will also cause ground water overdraft to increase in these regions.

In the North Lahontan Region years of disputes over the waters of the Truckee
and Carson rivers led to the 1990 enactment of the Truckee-Carson-Pyramid Lake
Water Rights Settlement Act. This federal act makes an interstate allocation of the
rivers between California and Nevada, provides for the settlement of certain Native
American water rights claims, and provides for water supplies for specified
environmental purposes in Nevada. The act allocates to California 23,000 af annually
in the Lake Tahoe Basin, 32,000 af annually in the Truckee River Basin below Lake
Tahoe, and water corresponding to existing water uses in the Carson River Basin.
Provisions of the Settlement Act. including the interstate water allocations, will not
take effect until several conditions are met, including negotiation of the Truckee River
Operating Agreement required by the act.

Growth has long been a major issue in the Tahoe Basin and strict controls have
been adopted by local agencies under the lead of the Tahoe Regional Planning Agency.
These controls have been very effective. For example, the City of South Lake Tahoe
grew by only 4 percent in the 1980s, while population of the Lassen County portion of
the region increased by nearly 30 percent over the same period. Potential ground water
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export from the Honey Lake Valley is a controversial issue in the North Lahontan
Region. The Truckee Meadows Project, as proposed, could export at least 13,000 af of
ground water annually from the Nevada portion of Honey Lake Valley to the Reno area.
Lassen County and the Pyramid Lake Paiute Indian Tribe oppose the project on the
grounds that it would deplete the local ground water supply and harm the
environment. The U.S. Bureau of Land Management, which must issue a right-of-way
permit before the 80-mile pipeline project can be implemented, released a draft
Environmental Impact Statement in May 1993. In March 1994, the Secretary of the
Interior suspended work on the EIS until significant environmental issues are
resolved. The issues include the ground water model used in the EIS, impacts to
ground water cleanup activities at the Sierra Army Depot, and reduction of inflows to
Pyramid Lake.

Water exports from the South Lahontan Region have been the subject of
litigation since the early 1970s. In 1972, the County of Inyo sued the City of Los
Angeles claiming that increased ground water pumping for export was harming the
Owens Valley. Consequently, the City of Los Angeles and Inyo County implemented
enhancement projects to mitigate the impacts of ground water pumping. In 1989, the
parties reached agreement on the long-term ground water management plan for
Owens Valley and the EIR was accepted by the court.

Another long-standing issue is the Los Angeles Department of Water and Power
diversions from Mono Lake tributaries and the impact of these diversions on the lake
level. As a result of extensive litigation between the City of Los Angeles and a number
of environmental groups, LADWP is now prohibited by court order from diverting from
the tributaries until the lake level stabilizes. SWRCB concluded Mono Lake water
rights hearings in February 1994. A draft decision regarding lake levels and stream
flows on the four tributaries is expect in late 1994. The Mono-Owens system had
provided 17 percent of LADWP's water supply and 1.5 percent of its hydroelectric
energy supply. Replacement water and energy are being sought. One source of
replacement water will be from water reclamation projects to be funded by the
Environmental Water Fund, which was created by the Legislature in 1989 to fund
projects mutually agreed upon by LADWP and the Mono Lake Committee.

The Colorado River Region faces increasingly difficult issues involving water
quality. In the late 1960s, 1970s, and early 1980s, the Salton Sea suffered from high
water levels caused by increased agricultural runoff, treated urban waste water, and
above-average rainfall. In 1984, the State Water Resources Control Board (responding
to DWR's referral of the matter to the SWRCB following an investigation at the request
of a farmer), adopted Water Rights Decision 1600, and required Imperial Irrigation
District to prepare a conservation plan and take other steps to improve its delivery
system. Following a 1988 SWRCB order, Imperial Irrigation District implemented a
program with funds provided by MWDSC to conserve water. The sea level has
stabilized somewhat during recent years, due in part to conservation measures taken
by IID. The Salton Sea dilemma illustrates the complexity and opportunities for
cooperative solutions of water management issues in California.

Summary of Volume II

27




Bulletin 160-93 The California Water Plan Update

The greenery surrounding Big Lagoon in Humboldt County is
typical of the North Coast area. The region has the highest average
annual rainfall in the State.
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The North Coast Region comprises all of the California area tributary to the ocean
from the mouth of Tomales Bay north to the Oregon border and east along the border
to a point near Goose Lake. It encompasses over 12 percent of the State’s area,
including redwood forests, inland mountain valleys, and the desert-like Modoc
Plateau.

Much of the region is mountainous and rugged. Only 13 percent of the land is
classified as valley or mesa, and more than half of that is in the northeastern part
around the Upper Klamath River Basin. The dominant topographic features in the
region are the California Coast Range and the Klamath Mountains. The eastern
boundary is formed by mountains that average around 6,000 feet above sea level with
a few peaks over 8,000 feet. About 400 miles of ocean shoreline form the western
boundary of the region.

Average annual precipitation in the North Coast Region is 53 inches, ranging
from over 100 inches in eastern Del Norte County to less than 15 inches in the Lost
River drainage area of Modoc County. A relatively small fraction of the precipitation is
in the form of snow. Only at elevations above 4,000 feet does snow remain on the
ground for appreciable periods. The heavy rainfall concentrated over the mountains
makes this region the most water-abundant area of California. Mean annual runoff is
about 28,886,000 af, which constitutes about 40 percent of the State’s total natural
runoff. There is also 1,860,000 af of average annual runoff flowing into the region from
Oregon.

Population

Much of the North Coast Region is sparsely populated. Most of the population
(nearly 60 percent) lives in and around Santa Rosa, within the Russian River Basin.
Most of the remainder of the population is concentrated in the
Eureka-Arcata-McKinleyville area around Humboldt Bay and the Crescent City area.
Other sizable towns include the county seats of Yreka (Siskiyou), Weaverville (Trinity),
and Ukiah (Mendocino).

Overall, the North Coast Region’s population has grown from 467,890 in 1980 to
571,750 in 1990 and accounts for 1.9 percent of California’s population. During the

Region Characteristics
Average Annual Precipifation: 53 Inches Average Annual Runoff: 28,886,000 of
Land Area: 19,590 square miles 1990 Population: 571,750

North Coast
Region

North Coast Region
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1980s, the population in the Santa Rosa area grew by 31 percent, due primarily to
spillover from the Bay Area, while essentially no growth occurred in the Modoc and
Siskiyou county portions of the region. Average annual population growth rate in the
northern half of the region has been relatively slow at 3 percent. One exception is
Crescent City, which had a population increase of 81 percent in 1991, resulting from
the annexation of the new Pelican Bay State Prison. Previous growth rates in Crescent
City have been 6.5 percent and 14 percent in 1989 and 1990, respectively.

Rapid growth is projected for the Santa Rosa area over the next 30 years, while
only moderate expansion is expected in Humboldt County. The traditional economic
bases of timber, cattle, and fishing are in a state of flux. Recreation, government, and
retirees are becoming the major growth generating activities in the north part of the
region. Table NC-1 shows regional population projections to 2020.

Table NC-1. Population Projections

(thousands)
Planning Subarea 1990 2000 2010 2020
Upper Klamath 29 34 ' 39 H43 .
Lower Klamath-Smith 46 62 75 R
Coastal 160 189 211 TR e
Russian River 337 403 464 510
TOTAL 572 688 789 874

Land Use

About 97 percent of the land area is forest or range land. Much of this land lies
within national forests, State and national parks, and Indian reservations. A
considerable amount of the remainder is privately owned forest land, often held in
large ownerships. Only about 326,000 acres (2.6 percent) of the region’s area are
irrigated. Of that total, 225,900 acres lie in the Upper Klamath River Basin, above the
confluence of the Scott and Klamath rivers. (See Appendix C for maps of the planning
subareas and land ownership in the region.} In the Upper Klamath area, the main
irrigated crops are pasture and alfalfa, grain, and potatoes. Orchards and vineyards
are found in the Russian River drainage area. Pasture, alfalfa, and grain are the
predominant crops in irrigated areas throughout the remainder of the region.

Besides small areas of urban and agricultural development (mainly around the
Santa Rosa and Eureka areas) land is used for timber production and wildlife habitat.
Land use issues in the region include activities causing soil erosion, such as road
construction, gravel mining, and logging. Figure NC-1 shows land use, imports, and
exports in the North Coast Region.

Water Supply

About 94 percent of the region’s 1990 level average water supply is dedicated
natural runoff, primarily for wild and scenic rivers. Summer water supplies are limited
because rainfall and runoff are much less. The few surface water supply projects that
exist on tributary streams are small and provide limited carryover capacity to deal with
extended months of low rainfall. Larger water supply projects include the U.S. Bureau
of Reclamation’s Klamath Project, the U.S. Army Corps of Engineers’ Russian River
Project (Lakes Mendocino and Sonoma), and the Humboldt Bay Municipal Water
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velopment and use of water, and (2) further cooperation between the states in the equi-
table sharing of water resources. The compact is administered by the Klamath River
Compact Commission, which is chaired by a federal representative appointed by the
President. The commission provides a forum for communication between the various
interests concerned with water resources in the upper Klamath River Basin. Its recent
activities have focused on water delivery reductions caused by drought and operating
restrictions to protect two species of endangered sucker fish. Other pressing issues are
water supplies for wildlife refuges and upper basin impacts on anadromous fisheries in
the lower Klamath River.

The USBR constructed the Trinity River Division in the early 1960s to augment
CVP water supplies in the Sacramento and San Joaquin valleys. The principal features
of this part of the CVP are Trinity Dam and the 2,477,700 af Clair Engle Lake on the
upper Trinity River and the 10.7-mile Clear Creek Tunnel beginning at Lewiston Dam
and ending at Whiskeytown Lake in the Sacramento River Basin. Exports from the
Trinity River began in May 1963. Long-term average annual exports are about 881,000
af. From 1980 through 1992, these exports have averaged 864,000 af annually. There
are no in-basin deliveries of water from the Trinity River Division. However, the CVPIA
allocated a minimum of 340,000 af per year through 1996 for instream environmental
use. A permanent flow release criteria is scheduled to be established by 1996 by the
Secretary of the Interior based on the results of a 12-year flow evaluation study.

The Russian River Project, constructed by the Corps of Engineers, includes Lake
Mendocino (122,400 af}, formed by Coyote Dam on the East Fork of the Russian River
near Ukiah, and Lake Sonoma (381,000 af) behind Warm Springs Dam on Dry Creek
near Geyserville. Lake Mendocino was completed in 1958 and Lake Sonoma in 1982.
Both reservoirs provide flood protection, reservoir recreation, and water supply for
urban, agricultural, and instream uses. Most of the water supply made available by the
Russian River Project is contracted to the Sonoma County Water Agency. The SCWA
delivers about 29,000 af per year via aqueduct to Santa Rosa, Rohnert Park, Cotati,
and Forestville. In addition, the agency exports approximately 25,000 af per year from
the North Coast’s Russian River Project to the San Francisco Bay Region. This water is
delivered via several aqueducts to Novato, Petaluma, the Valley of the Moon, and
Sonoma areas.

The principal reaches and major tributaries of the Klamath, Eel, and Smith rivers
are designated Wild and Scenic under federal and State law, and therefore are
protected from large scale water development. Figure NC-2 shows the region’s 1990
level sources of supply and Table NC-3 shows water supplies with existing facilities
and water management programs. There is no SWP, CVP, or Colorado River water
supplied to this area, and none of the ground water basins are overdrafted.

Supplies with Additional Facilities and Water Management Programs

Future water management options are presented in two levels to better reflect the
status of investigations required to implement them.

Q Level I options are those programs that have undergone extensive investigation
and environmental analyses and are judged to have a high likelihood of being
implemented by 2020.

Q Levelll options are those programs that could fill the remaining gap between water
supply and demand. These options require more investigation and alternative
analyses to determine their feasibility.

Water demand within the North Coast Region is met by projects which range
from relatively large and well-organized municipal systems serving communities such

North Coast Region
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as Yreka, Weaverville, Hayfork, Willits, Crescent City, and Fort Bragg to small
residential or agricultural water systems (usually based on ground water) in locations
like Mendocino, Garberville, and Shelter Cove. Future improvements in many of these
systems are planned to improve water supply reliability. For example, Weaverville
Community Services District, supplied by East Weaver Creek, is planning to construct
a 5-mile pipeline to the Trinity River to meet its future needs.

Table NC-3. Water Supplies with Existing Facilities and Programs

(thousands of acre-feet)

Supply 1990 2000 2010 2020
average drought average drought average drought average drought
Surface
Local 438 433 450 446 470 463 483 481
Local imports 2 2 2 2 2 2 2 2
Colorado River 0 0 0 o 0 0 0 0
Ccvp 0 0 0 0 0 0 0 o]
Other federal 471 471 471 471 471 4n 471 471
SWP 0] 0 0] 0 0 0 0 0
Ground water 263 283 275 295 . 286 308 298 316
Overdraft” 0 0 — —_ - —_ —_ -
Reclaimed 11 11 11 1 1" 1" 1 1n

Dedicated natural flow

18,850 8,950 18,973 9,073 18973 9,073 18,973 9,073

TOTAL

20035 10,150 20,182 10,298 20,213 10,328 20,238 10,354

(1) The degree future shortages are met by i d draft is unk Since overdraft is not sustainable, it is not included as a future supply.

The projected 30-percent increase in average urban water demand by 2020 can
be provided largely by upgrading existing water supply systems. However, there is cur-
rently no economically or environmentally feasible solution to significantly augment
dry-year irrigation supplies in the North Coast Region.

Due to the absence of large urban concentrations or extensive agriculture, and

‘the cool wet weather patterns, the North Coast did not experience large-scale water

shortages during the 1987-92 drought. Therefore, most of this region did not have to
reduce water use significantly. Unlike most other regions, water conservation in the
North Coast does not benefit another hydrologic area where either the water supply
originates in or flows to. However, water conservation can play a vital role in reducing
urban demand and waste water treatment costs.

Areas irrigated with surface water will likely continue to manage with water
available from existing facilities. A few additional wells are expected to augment
irrigation supplies in the Butte Valley-Tule Lake area. Pressure for additional ground
water development in areas like Scott and Shasta valleys will be greater if some salmon
races are listed or if strict application of Department of Fish and Game code
regulations reduce the supplies available from existing water developments or natural
runoff.

Present water supplies and modest expansion of local water sources will
generally be adequate to meet the region’s expected municipal and industrial demands
over the next 30 years. The Humboldt Bay-McKinleyville area will continue to be
adequately served by Ruth Reservoir on the Mad River, with supplies possibly
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augmented by ground water. The system draws water from the Mad River through

Ranney collector wells that are being undercut by erosion of streambed gravels.

Humboldt Bay Municipal Water District is investigating the problem and hopes to '
solve it soon. HBMWD system may ultimately be expanded to serve the

Trinidad-Moonstone area, which is experiencing water supply deficiencies.

Crescent City has an adequate supply from the Smith River but needs to increase
system transmission and storage capacity. It may also be facing construction of an
expensive surface water treatment facility. Trinity County Waterworks District No. 1
serves the town of Hayfork from the 800-af Ewing Reservoir. Growth in the service area
has almost reached the design capacity of the existing system, and the district plans to
enlarge its offstream reservoir within the next few years. This expansion was planned
at the time the project was constructed in the late 1960s. The Weaverville Community
Services District plans to divert from the Trinity River at Douglas City to provide
needed future water supplies.

Table NC-4 shows water supplies with additional facilities and water
management programs. There are no CVP or SWP supplies to this area and ground
water overdraft within the region is not expected.

Table NC-4. Water Supplies with Level | Water Management Programs
(thousands of acre-feet)

Supply 1990 2000 2010 2020
average drought average drought average drought average drought
Surface
Local 438 433 450 446 470 463 483 481
Local imports 2 2 2 2 2 2 2 2
Colorado River 0 0 0 0 0 0 0 0
CvP ) (0] 0 0 0 0 0 0 0
Other federal 471 471 471 471 471 471 A7 471
SWP 0 0] 0 0 0 0 0 0
Ground water 263 283 272 292 280 302 289 307
Overdraft" 0 0 — - — — — -
Reclaimed 11 11 14 14 7 17 20 20
Dedicated natural flow 18,850 8,950 18,973 9,073 18,973 9,073 18,973 9,073
TOTAL 20,035 10,150 20,182 10,298 20,213 10,328 20,238 10,354
{1) The degree future shortages are met by increased overdraft is unknown. Since overdraft is not sustainable, it is not included as a future supply.
Water Use

Although the North Coast Region produces nearly half of California’s surface
runoff, urban and agricultural water use within the region is relatively low because it
is sparsely populated and has few irrigated acres. Irrigation accounts for 744,000 af of
the region’s net water use, while municipal and industrial use is 168,000 af. These
water needs are generally met by small local developments and limited ground water
extractions. Because of economic and physical restrictions on development of new irri-
gated areas and the small estimated population growth, neither irrigation nor munici-
pal and industrial uses are expected to increase greatly. Annual water use in the region
is forecasted to increase 203,000 af by 2020.
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Urban Water Use

The current total urban water use in the North Coast Region, 168,000 af per year,
represents about 2.5 percent of the State’s total urban water use. Per capita use varies
from around 130 gpcd in the Humboldt Bay area to about 300 gpcd in the warmer
inland area of the Lost
River Basin. Municipal
use in areas directly in-
fluenced by the coastal
climate is up slightly
from the 1980 Ilevel,
while use in the interior
valleys remains level.
Around 54,000 af per
o year was used by high
Environmentaf water-using industries
(primarily wood and
pulp processing plants
in the Humboldt Bay
area) in 1990. This has
at least temporarily de-
creased by 22,000 af
per year as a result of
the recent indefinite
closure of the Simpson pulp mill. This annual water supply will be available in Hum-
boldt Bay Municipal Water District’s Ruth Reservoir to future users or to supply the
Simpson pulp mill if it reopens. Because of the present uncertainty over the length of
the mill closure, the area’s water use is forecasted to remain at preclosure levels until
the year 2000. Table NC-5 shows urban water demands for the region to 2020.

Figure NC-3.

North Coast Region

Net Water Demand

(1990 Level Agricultural Urban
Average Conditions) 4% \ K 1%

Volume 1, Chapters 6 and 7, contains a detailed explanation of the methods used
in estimating regional water use. The impacts of water conservation and best
management practices are also discussed in those chapters.

Figure NC-4.

North Coast Region
Urban Applied Water
Use by Sector

(1990 Level

Average Conditions)

Governmental
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Table NC-5. Urban Water Demand

(thousands of acre-feet)

Planning Subarea 1990 2000 2010 2020
average drought average drought average drought average  drought
Upper Klamath » B
Applied waterdemand 10 10 1 1 13 13 14 14
Net water demand 10 10 1 no 13 14
Deplefion s s 5 5iliie 7
Lower Klamath-Smith ’
Applied wter demand wila e 19
Net water demand 13 14 16 19
Coastal ‘ B
Applied waterdemand 1 78 80 84 i e 93
Net water demand 78 80 84 84 87 88 92 93
Depletion A 71 75 75 77 /s s0 81
Russian River
Applied water demand 70 76 78 86 88 9% 95 104
Net water demand 70 76 78 86 88 96 95 104
Depletion- 28 30 31 34 35 8 38 42
TOTAL
Applied water demand 168 177 186 195 204 214 219 230
Net water demand 168 177 186 195 204 214 219 230
Depletion ‘110 112 119 122 127 132 136 142
Agricultural Water Use
Total irrigated Sprinkler systems
acreage within the such as the one
North Coast Region in shown are

1990 was 326,000
acres. The number of
irrigated acres in the
region is expected to
remain nearly level
over the next three
decades. Table NC-6
sumimarizes irrigated
land and Table NC-7
shows evapotrans—
piration of applied
water by crop in the
region. Figure NC-5
shows 1990 crop
acreages, evapotran—
spiration, and ap-
plied water for major
crops. The applied

commonly used to
irrigate crops, in
this case pasture
land, in the North
Coast Region. In
the inland valleys,
there is more
irrigable land than
can be irrigated
with existing
supplies.
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water and net demand shown in Table NC-8 were derived from irrigated acreages by
applying unit water use factors determined by DWR. These unit use factors, which are
unique to each detailed analysis unit (a portion of a planning subarea), reflect local
conditions of climate and cultural practices. Applied water amounts vary with the
source of water supply (surface or ground water and the type of water year). In drought
years additional irrigation is required to replace water normally supplied by rainfall
and to meet higher-than-normal evapotranspiration demands. The trend of unit water
use in the region is generally stable. The values employed in the trend calculations are
representative of current water use in the region and estimates of future agricultural
use are based on the 1990 unit use values. Net agricultural water use in the region is
expected to increase by only one percent by 2020.

Table NC-6. Irrigated Crop Acreage

(thousands of acres)

Planning Subarea 1990 2000 2010 2020
Upper Klamath 26 oW R )
Lower Klamath-Smith 13 13 13 13
Coastal 32 4 36 . 3
Russian River 55 55 55 56
TOTAL 326 334 340 346

Climate, soils, water supply, and remoteness from markets limit the crops that
can be grown profitably throughout most of the region. In the inland valley areas, there
is more irrigable land than can be irrigated with existing supplies. During dry years,
the region experiences substantial water deficiencies that are greatest in the arid in-
land portions of the region. The agricultural trend in the past decade has been one of
land consolidation and slow growth; this reflects the low crop values, lack of additional
low-priced surface water supplies, and use of only the most economically developable
ground water sources.

Table NC-7. 1990 Evapotranspiration of Applied Water by Crop

Irrigated Crop Total Acres Total ETAW

{1,000} (1,000 AF)
Grain 82 119
Sugar beets 2 4
Corn 1 2
Other field 3 4
Alfolfa 53 128
Pasture 121 253
Other truck 21 33
Other deciduous 7 10
Vineyard 36 26
TOTAL 326 579
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Table NC-10. Wetland Water Needs
(thousands of acre-feet)

Wetland 1990 2000 2010 2020

average  drought average drought average drought average  drought

Lower Klqmath NWR
App

Net water demand

18 80
20 120 120
e 119 M9l m1e 119

Depletion -
Shasta Valley Refuge 7

Applied water demand PE
Net water demand 0 0

N
N
N
)
%)
%)

Applied water demand

Net water demand

4 4 4 4 40 - 4

The principal wetland uses of water occur in the Lower Klamath, Tule Lake, and
Clear Lake national wildlife refuges and the State’s Butte Valley Wildlife Area. A major
share of the wildlife water needs in Butte Valley are met by approximately 3,000 af per
year of ground water. The other refuges in the region are served from surface supplies.
The prevalent crops grown in the refuges are wheat, alfalfa. barley, millet, and milo.
Alkali bulrush is an important naturally occurring food source for wildlife found in
most of these areas. The predominant types of wildlife using the refuges are Canadian,
snow, and white-fronted geese; mallard, pintail, gadwall, teal, canvasback, and
redhead ducks; and pheasant. Other wildlife species such as songbirds, raptors,
shorebirds, antelope, and deer also depend heavily on the refuges and agricultural
land during the winter.

Environmental water use within this region will probably remain relatively
unchanged to 2020. However, releases below existing dams could be modified in
response to the findings of future instream flow need studies and the potential
endangered species listing of declining fish populations. Existing instream flow

49 39 383 33 353 33 353 383
237 239 239 239 239 239 239
235 . 237 37 237 237 287 237
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requirements downstream from a number of major dams are shown in Volume 1,
Chapter 8.

Other Water Use

Figure NC-6 shows water recreation areas in the North Coast Region which
attract over 10 million people annually. This area has rugged natural beauty and some
of the most renowned fishing streams in North America. It has diverse topography,
including scenic ocean shoreline; a forested belt immediately inland, which includes
more than half of California’s redwoods; and extensive inland mountainous areas,
including 10 wilderness areas, managed mainly by the U.S. Forest Service. Over 40
State parks and one national park are in the region. In addition to the natural
attractions, the area contains scores of small reservoirs which are extensively used for
recreation. Rafting and canoeing are popular on the Smith, Klamath, Salmon, Trinity,
Eel, and Russian rivers.

Public recreation use of national forests and small local reservoirs is probably
several times that of parks. The job base and economic value of travel and recreation
have exceeded that of the lumber industry in some Northern California counties. The
demand for recreation in the region is expected to continue growing. Table NC-11
shows the total water demands for this region.

Table NC-11. Total Water Demands

(thousands of acre-feet)

Category of Use 1990 2000 2010 2020
average drought average drought average drought average drought

Urban

Applied water demand 168 177 186 195 204 214 219 230

Net water demand 168 177 186 195 204 214 219 230

Depletion 110 112 119 122 127 132 136 142
Agricultural

Applied water demand 839 915 868 948 891 972 907 989

Net water demand 744 760 748 764 761 776 M 787

Depletion 592 647 611 669 627 686 637 698
Environmental"

Applied water demand 19,199 9,299 19,326 9426 19,326 9,426 19,326 9,426

Net water demand 19,087 9,187 19,212 9,312 19,212 9,312 19,212 9,312

Depletion 19,085 9,185 19,210 9,310 19,210 9,310 19,210 9,310
Other?

Applied water demand 1 1 1 1 1 1 1 1

Net water demand 36 35 36 35 36 35 36 35

Depletion 9 9 9 9 9 9 9 9
TOTAL

Applied water demand 20,207 10,392 20,381 10,570 20,422 10,613 20,453 10,646

Net water demand 20,035 10,159 20,182 10,306 20,213 10,337 20,238 10,364

Depletion 19,796 9953 19,949 10,110 19,973 10,137 19992 10,159

(1) Includes 17.8 MAF and 7.9 MAF for North Coast Wild and Scenic Rivers, respectively.
{2) Includes major conveyance facility losses, recreation uses, and energy production.
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Identifying the Primary Causes of Fishery Declines. Fish populations have
declined precipitously on all north coast streams since the 1960s. Many people tend to
identify dams as the main cause of these fishery declines, yet undammed streams such
as the Smith, Van Duzen, and Mattole rivers have also suffered steep reductions in
salmon populations. There are many factors contributing to fishery declines, such as
prolonged drought, commercial ocean fishing, logging, importing of fish from other
stream systems, poaching, overfishing, and disease.

Endangered
Species. Two species
of sucker fish found
in the Klamath Proj-
ect area have been
listed as endangered
under the federal and
State = Endangered
Species acts. In re-
sponse, the USFWS
imposed restrictions
on project operations
that reduced dry-pe-
riod water supply ca-
pabilities. Asaresult,
roughly 7,000 acres
of normally irrigated
land in California
was taken out of pro-
duction in 1992. This
modified operation of
the Klamath Project, to accommodate the needs of the listed suckers, also reduced
flows below Iron Gate Dam that are critical to salmon and steelhead survival in the
middle and lower Klamath. This problem was alleviated in 1993 by heavy rainfall.

Pelican Bay State Prison. Opened in December 1989, Pelican Bay State Prison
houses 4,000 inmates. An independent water supply line serves the prison from
Crescent City’s Ranney collectors on the Smith River. The prison currently uses about
672 af annually, and waste water from the prison facilities is treated on-site. A Del
Norte County advisory measure allowing the Department of Corrections to build a
second prison was passed by the voters and construction is likely to proceed. It
appears that the increased water demand can be met through increased use of Smith
River supplies.

Humboldt Bay Municipal Water District. This district supplies an average of
62,000 af per year in the Humboldt Bay area, including Eureka, Arcata, McKinleyville,
and several pulp and lumber mills. The district’s supply from Ruth Reservoir on the
Mad River is allocated through existing contracts. About 4,480 af per year of
unallocated supply is available to meet future demands or alleviate drought
conditions. The HBMWD considered enlarging Ruth Reservoir, but engineering aspects
of the project do not appear to be feasible and recent changes in health regulations
would require expensive additional treatment of water from that source. Complying
with the surface water treatment rules established in the 1986 amendment to the Safe
Drinking Water Act presents a difficult, costly challenge for the Eureka area. Further,
water from HBMWD's Ranney collectors in the Mad River has been designated as

The Klamath River is
one of several Wild
and Scenic Rivers in
the North Coast
Region. The Klamath
and Trinity rivers
are the focus of
many regional
environmental
issues, including
increased instream
flows and
endangered species
habitat.
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ground water under the influence of surface water and must be filtered. A regional
filtration plant is estimated to cost $16 million. Thus, HBMWD is considering the
feasibility of developing ground water to replace a portion of the Mad River supply for
residential and commercial use only. About 50,400 af of the district’s 62,720-af
average annual water use (80 percent) was normally supplied to the Eureka pulp mills.
This water does not require treatment. Since closure of the Simpson pulp mill, the
district will deliver only about 28,000 af per year to this industry.

Russian River Instream Flow Decision and Supply Allocations. With water
available from Lake Sonoma (Warm Springs Dam), and State Water Resources Control
Board Decision 1610 defining instream flow requirements and operating criteria, most
major water supply reliability questions in the Russian River Basin have been resolved
to beyond 2010. However, there is growing concern over the extent of sedimentation in
Lake Pillsbury and Lake Mendocino and the resulting reductions in dry-year carryover
water supplies. Additionally, Mendocino County is concerned that Decision 1610 will
prevent the county from obtaining additional water from the Russian River. Through
the Eel-Russian River Commission, the two counties are exploring possibilities for
augmenting available water supplies, including construction of additional storage on
the upper Eel River and conjunctive use of ground water with existing surface
supplies.

Water Supply Reliability Problems in Small Communities. A number of
smaller communities throughout the region have continuing supply problems, often
related to the lack of economic base to support water supply management and
development costs. For example, the areas north and south of the town of Trinidad in
Humboldt County depend on small springs and shallow wells which provide an
inadequate supply during late summer and fall. They have attempted to hook up to
Trinidad’s system, supplied from Luffenholtz Creek, but have been unsuccessful due
to local fears of overtaxing this small system. The City of Willits has had chronic
problems with turbidity, taste, and odor in its Morris Reservoir and high arsenic, iron,
and manganese levels in its well supply. These problems have been largely solved by
the construction of Centennial Dam and associated treatment facilities.

The City of Fort Bragg has water shortage problems and has hired a consultant
to investigate alternative solutions. The city’s historic ability to use surface waters has
been impaired by several factors, including fish bypass requirements, possible listing
of the coho salmon as an endangered species, and additional water quality standards
relating to treatment resulting in substantial new capital and operating expenditures.
The city has undertaken a substantial amount of study work on alternative sources of
supply, including ground water, water recycling, additional surface sources, and sea
water desalination. Desalination is now seriously considered as an alternative to
increasing the City of Fort Bragg's water supply reliability.

Many north coast ground water wells located on low terraces near the ocean are
vulnerable to sea water intrusion if over-pumped. For example, the well serving the
relocated town of Klamath has recently begun pumping sea water. Several small
communities along the coast, such as Moonstone, Smith River, and Hiouchi, either
experience chronic water shortages or have inadequate supplies to meet projected
growth in the future. Water use is already very low due to extensive conservation, so
most of these problems will likely need to be solved by constructing or upgrading
community water systems. Factors hindering development of community systems are
a low population base contributing to lack of funding, and community disagreements
on the desirability of growth.
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Lakes Earl and Talawa. To increase wildlife habitat, these linked lakes north
of Crescent City are being allowed to reach higher levels than historically permitted.
Local fears that these actions would interfere with operation of surrounding septic
systems have subsided after a year of higher lake levels without significant problems.
The lake levels are kept higher by breaching an ocean-formed sandbar at the common
outlet when the water reaches approximately 10 feet in elevation. Agreement among
agencies on the maximum allowable levels has not been reached yet, and studies
continue. Higher late-summer levels in these lakes could increase water availability to
surrounding shallow wells. Recent objections to higher uncontrolled lake levels has
been expressed by a representative of Pacific Shores subdivision, which was formed in
the 1960s.

Water Balance

Water budgets were computed for each planning subarea in the North Coast
Region by comparing existing and future water demand forecasts with the forecasted
availability of supply. The region total was computed by summing the demand and
supply totals for all the planning subareas. This method does not reflect the severity of
drought year shortages in some local areas which can be hidden when planning
subareas are combined within the region. Thus, there could be substantial shortages
in some areas during drought periods. Local and regional shortages could also be more
or less severe than the shortage shown. This depends on (1) how supplies are allocated
within the region, (2) a particular water agency's ability to participate in water transfers
or demand management programs (including land fallowing or emergency allocation
programs), and (3) the overall level of reliability deemed necessary to the sustained
economic health of the region. Volume I, Chapter 11 presents a broader discussion of
demand management options.

Table NC-12 presents water demands for the 1990 level and for future water de-
mands to 2020 and compares them with (1) supplies from existing facilities and water
management programs, and (2) future demand management and water supply man-
agement options.

Regional net water demands for the 1990 level of development totaled
20,035,000 and 10,159,000 af for average and drought years, respectively. Those
demands are forecasted to increase to 20,238,000 and 10,364,000 af, respectively, by
the year 2020, after accounting for a 55,000-af reduction in urban water demand
resulting from water conservation measures. Urban net water demand is forecasted to
increase by about 51,000 af by 2020, primarily due to expected increases in
population; agricultural net water demand is forecasted to increase by about 27,000
af, primarily due to an expected increase in vineyards in the region. Environmental net
water demands are increasing by 125,000 af, due primarily to implementation of the
CVPIA, which increases Trinity River flows for fisheries by about 123,000 af, and a
2,000-af increase in wetland water needs.

Averageannualsuppliesaregenerallyadequatetomeetaveragenetwaterdemands
in this region out to the year 2020. However, during drought, present supplies are
insufficient to meet present demands and, without additional water management
programs, annual drought year shortages are expected to continue to be nearly 9.000 af.

The only Level I water management program planned for this region is in the
Russian River PSA. That program is 9,000 af of water recycling, which will reduce
ground water pumping for this area by a similar amount. The remaining shortage of
9,000 af is in the Upper Klamath PSA, which requires both additional short-term
drought management and future Level Il water management programs, depending on
the overall level of water service reliability deemed necessary by local agencies.

North Coast Region
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Table NC-12. Water Budget

(thousands of acre-feet)

Water Demand/Supply 1990 2000 2010 2020
average  drought average drought average drought average  drought
Net Demand
Urban—with 1990
level of conservation 168 177 210 219 247 257 274 285

—reductions due to
long-term conservation

measures (Level ) — — -24 -24 -43 -43 -55 -55
Agricultural—with 1990 , ; »

level of conservation 744 760 748 764 761 - 776 771 787

—reductions due to

long-term conservation

measures (Level [} — — 0 0 0 0 0 0
Environmental 19,087 9,187 19,212 9312 19212 9312 19,212 9,312
Other? 36 35 36 35 36 35 36 35

TOTAL Net Demand 20,035 10,159 20,182 10,306 20,213 10,337 20,238 10,364

Water Supplies w/Existing Facilities
Developed Supplies

Surface Water 922 917 934 930 954 947 967 965
Ground Water 263 283 275 295 286 308 298 316
Ground Water Overdraft? 0 0 — — —_ — — —_
Subtotal 1,185 1,200 1,209 1,225 1,240 1,255 1,265 1,281
Dedicated Natural Flow 18,850 8,950 18,973 9,073 18,973 9,073 18,973 9,073
TOTAL Water Supplies 20,035 10,150 20,182 10,298 20,213 10,328 20,238 10,354
Demand/Supply Balance 0 -9 0 -8 0 -9 0 -10

Level | Water Management Programs
Long-term Supply Augmentation

Reclaimed — - 3 3 6 6 9 9
Local — — 0 0 0 0 0 0
Central Valley Project/ y
Other Federal —_ — 0 0 0 o 0 0
State Water Project — — 0 0 0 0 0 0
Subtotal - Level | Water o
Management Programs 0 0 3 3 é 6 9 9
Net Ground Water or
Surface Water Use Reduction
Resulfing from Level | Programs - - -3 -3 -6 -6 -9 -9

Remaining Demand/Supply Balance Requiring Short-term Drought Management and/or Level Hl Options
0 -9 0 -8 0 -9 0 -10

{1) Includes major conveyance facility losses, recreation uses, and energy production.
{2) The degree I‘u'ure shortages are met by increased overdraft is unknown. Since overdraft is not sustainable, it is not included os a future supply.
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Looking from Marin County, the Golden Gate Bridge spans
the bay into San Francisco. The City of San Francisco
is typical of the densely urbanized areas of the region.
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The San Francisco Bay Region extends from Pescadero Creek in southern San
Mateo County to the mouth of Tomales Bay in the north and inland to the confluence
of the Sacramento and San Joaquin rivers near Collinsville. The total land area of the
region is about 3 percent of the State’s area. For much of the following discussion, the
region is divided into the North Bay and South Bay planning subareas, which are
divided by the bay waterways. (See Appendix C for maps of the planning subareas and
land ownership in the region.}

The highest peaks of the Coast Range, which make up much of the eastern
boundary, are over 3,000 feet above sea level. Other prominent geographic features
include San Francisco, San Pablo, and Suisun bays, and the San Francisco and Marin
peninsulas. The region also includes many small creeks which flow to the Pacific
Ocean or into the bays.

The climate is generally cool and often foggy along the coast, with warmer
Mediterranean-like weather in the inland valleys. The average high temperature is
nearly 10 degrees higher inland than at San Francisco, resulting in higher outdoor
water use in the inland areas. The gap in the hills at Carquinez Strait allows cool air to
flow at times from the Pacific Ocean into the Sacramento Valley. Most of the interior
North Bay and the northern parts of the South Bay also are influenced by this marine
effect. The southern interior portions of the South Bay, by contrast, experience very
little marine air movement. Average precipitation ranges from 14 inches at Livermore
in the South Bay to almost 48 inches at Kentfield in Marin County in the North Bay.

Population

The region is highly urbanized and includes the San Francisco, Oakland, and
San Jose metropolitan areas. There are large undeveloped areas in the western,
northern, and southern parts of the region. In 1990, 18 percent of the State’s total
population lived in the region and almost 88 percent, or 4,800,000, of those residents
lived in the South Bay. During thel980s, the region’s population grew by
approximately 695,000; the North Bay grew by about 20 percent and the South Bay
grew by 14 percent.

In the North Bay PSA, the inland cities of Fairfield, Vallejo, Benicia, and Suisun
City grew by 33, 36, 59, and 105 percent, respectively, from 1980 to 1990. These cities

Region Characteristics
Average Annual Precipitation: 31 inches  Average Annual Runoff: 1,245,500 af

Land Area: 4.400 square miles Populdation: 5,484,000

San Francisco Bay

Region

San Francisco Bay Region
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alone accounted for an increase of almost 70,000 people during the decade. Over the
same period, most of the cities in Marin County grew very slowly. San Rafael, the
county's largest city, grew at a modest 8 percent, while Fairfax actually declined in
population. Further north and east. Petaluma and Napa grew by 28 and 22 percent,
respectively.

The most rapid growth in the South Bay PSA also took place in the eastern part
of that area. A number of cities had growth rates greater than 40 percent during the
1980s, including Dublin, Martinez, Pittsburg, Pleasanton, and San Ramon. Hercules,
in the northern part of the PSA, grew by 282 percent. Growth during the 1980s was
numerically significant in the larger urban centers: Oakland (32,905), Fremont
(41,394), San Francisco (44,985), and San Jose (152,702). Table SF-1 shows regional
population projections.

Table SF-1. Population Projections

(thousands)

Planning Subarea 1990 2000 2010 2020
North Bay 680 817 889 941
South Bay 4,804 5,398 5,722 6,003
TOTAL 5,484 6,215 6,611 6,944

Land Use

Land use in the region is truly diverse. The San Francisco Bay Region is home to
the world-famous Napa Valley and Sonoma County wine industry; international
business and tourism in San Francisco; the technological development and production
in the “Silicon Valley”; as well as urban, suburban, and rural living. Urban land
accounts for 23 percent (655,600 acres) of the land area. Irrigated agricultural land in
1990 was 61,400 acres. Forecasted land use reflects an increase in urban areas to
870,900 acres, or 37 percent of the region’s land area, by 2020. Point Reyes National
Recreation Area, as well as other federal and State parks and reservoirs, make up a
small portion of the total region.

While a relatively large portion of the land area is urbanized, a wide variety of
crops also are grown in the region. Agricultural land use is strongly influenced by the
climatic and urban growth factors mentioned above. In almost every area of the region,
urban development is encroaching on agricultural lands.

Within the North Bay, vineyards account for over three-fourths of the irrigated
acres in Sonoma and Napa counties. There are 4,200 acres of pasture and about 3,900
acres of deciduous trees (primarily walnuts, prunes, and pears in Solano County) in the
North Bay. The coastal area of the South Bay supports rangeland, flowers, and anumber
of high-value specialty vegetables, such as artichokes. Vegetables, flowers, vineyards,
and many suburban ranchettes with irrigated pasture are found in the Santa Clara
Valley. Alfalfa, truck crops, and wine grapes are grown in the Livermore Valley. Figure
SF-1 shows land use, imports, and exports in the San Francisco Bay Region.

Water Supply

Water supply sources include local surface water, imported surface water (both
locally developed and purchased from other local agencies), ground water, Central
Valley Project water. other federal project water (Solano Project), State Water Project
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North Marin Water District supplements its imported Sonoma County Water
Agency supply with just over 1,000 af from Stafford Lake. The City of Napa uses local
surface supply from Lake Hennessey and Lake Milliken, and St. Helena receives water
from Bell Canyon Reservoir. The City of Vallejo gets water from Lake Curry in Napa
County. Vineyards along the Napa River annually divert approximately 6,000 af from f
the river for irrigation and frost protection. Since no major local supply projects are \
anticipated, the local surface supplies are forecasted to remain constant through \
2020. ‘

Table SF-3. Water Supplies with Existing Facilities and Programs
(Decision 1485 Operating Criteria for Delta Supplies)
(thousands of acre-feet)

Supply 1990 2000 2010 2020
average drought average drought average drought average drought
Surface
Local 365 253 365 253 365 253 365 253
Local imports 539 503 563 514 587 514 591 514
Colorado River 0 0 0 0 0 0 0 0
CvP 180 160 213 183 228 183 232 183
Other federal 54 44 54 44 54 44 54 44
Swph 182 124 213 126 208 121 208 122
Ground water? 100 139 126 174 160 174 165 174
Overdraft? 0 0 — — - — — —
Reclaimed 36 36 36 36 36 36 36 36
Dedicated natural flow 4,615 3,085 4,615 3,085 4,615 3,085 4,615 3,085
TOTAL 6,071 4,344 6,185 4,415 6,253 4,410 6,266 4,411

(1) SWP supplies may be higher in any year to help recharge ground water basins for drought years.

2) Avem%: ground water use is prime supply of ground water basins and does not include use of ground water which is arfificially recharged from surface sources into the ground
water basins.

{3) The degree future shortages are met by i d overdraft is unk Since overdraft is not sustainable, it is not included as a future supply.

Imports by Local Agencies. In the North Bay, water is imported from the Russian
and Eel rivers (North Coast Region) by Sonoma County Water Agency and from the
Delta by the City of Vallejo through the SWP. Sonoma County Water Agency delivers
water from the Russian River Project (which includes Lake Mendocino and Lake
Sonoma, and the Potter Valley Project) to eight principal contractors, including four in
the San Francisco Bay Region (Petaluma, Sonoma, Valley of the Moon, and North
Marin water districts).

Marin Municipal Water District currently supplements its local supply with
4,300 af from Sonoma County Water Agency, according to their “Off-peak Water
Agreement.” MMWD recently negotiated a new agreement with SCWA for an additional
10,000 af “as available.” MMWD is now seeking to make these contracts as reliable as
possible by working with SCWA, expanding its own conveyance facilities, and
supporting SCWA in its SWRCB water rights permit application.

Ground water. The North Bay 1990 level average supply of ground water is about
24,000 af. The increase in ground water supply during drought years reflects a greater
dependence on ground water during periods of surface water deficiencies. Future
ground water supply is projected to remain fairly constant.
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Figure SF-2.

San Francisco

Bay Region

Water Supply Sources
(1990 Level

Average Conditions)

The larger alluvial basins in the North Bay PSA include Suisun-Fairfield Valley,
Napa Valley-Sonoma Valley, Petaluma Valley, and Novato Valley. Ground water levels
indicate the basins are probably not in overdraft. Estimated ground water storage in
the basins is 1,700,000 af. Salt water intrusion has been a problem in the bayside
portions of the Sonoma and Napa valleys, but this has been substantially mitigated by
using imported surface water instead of ground water. The ground water quality in the
North Bay is generally good. Some isolated areas experience elevated levels of dissolved
solids, iron, boron, hardness, and chloride. High levels of nitrates occur in the Napa
and Petaluma valleys as a result of past agricultural practices.

Other Federal Projects. Solano County Water Agency contracts for water from
Lake Berryessa via the Solano Project and delivers it to farmers and cities within the
county. The project was built by the U.S. Bureau of Reclamation and began operation
in 1959. The project has an annual dependable supply of 201,000 af but can deliver as
much as 212,000 af. The majority of the Solano Project entitlement water goes to
agricultural users in the Sacramento River Region. The 1990 level average project
supply for the North Bay is 54,000 af. The drought year supply shows a 15-percent
deficiency, which was imposed by the USBR in 1991. Solano County Water Agency
supplies are projected to increase only slightly through 2020.

State Water Project. The SWP delivers water through the North Bay Aqueduct to
the Solano County Water Agency and Napa County Flood Control and Water
Conservation District. The Aqueduct extends over 27 miles from Barker Slough to the
Napa Turnout Reservoir in southern Napa County. Maximum SWP entitlements are for
67,000 af annually. The Aqueduct also conveys water for the City of Vallejo, which
purchased capacity in the NBA.

Water Recycling. About 800 af of recycled water is used in Marin, Napa, and
southern Sonoma counties, primarily for landscape irrigation. In Solano County, over
2,000 af of water is recycled by the Fairfield-Suisun Sewer District for agricultural
irrigation, mostly on turf farms. The total 1990 average and drought year recycled
water supply in the
North Bay is 3.000 af.

South Bay. The

Local Surface GrOURd Water ek 1990 average local sur-
2% eclaim

Water ~ e face supply for the

7% . South Bay is 139,000

’mﬁ’g/fs' af. The drought year

‘ 0 shortage is significantly

affected by a 67-per-
i T B cent reduction in local
‘ o fqu;:“’ I‘,)-.Y surface supplies. Fu-

\w%\ ture supplies from ex-

isting facilities should

remain relatively
constant through
2020.

*Includes the federal Ceniral Volley Project, the State Water Project,
ond imports by local agencies.

Imports by Local
Agencies. San Francis-
co Water District imports Tuolumne River water via the 150-mile-long Hetch Hetchy
System. In addition to supplying water to the City and County of San Francisco, SFWD
sells water wholesale to 30 water districts, cities, and local agencies in Alameda, Santa
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Clara, and San Mateo counties. SFWD now has three pipelines capable of delivering
336,000 af annually to the Bay Area.

EBMUD imports water from the Mokelumne River through its aqueducts and
delivers water to much of Alameda and Contra Costa counties. The district supplies
water to approximately 1,200,000 people in 2Q cities and 15 unincorporated
communities. EBMUD has water rights and facilities to divert up to 364,000 af
annually from the Mokelumne River, depending on streamflow and water use by other
water rights holders.

! The San Francisco Bay
Ground water. : Region relies on

The major ground imported water for most
water basins of the of its urban and

South Bay PSA in-
clude Santa Clara
Valley, Livermore
Valley, and the Pitts-
burg Plain. The total
ground water storage
in the South Bay ba-
sins is estimated to
be 6,500,000 af.

agricultural supplies.
Increases in population
will require water
supply planners to face
the challenges of
meeting increased
demand with limited

supply.

Artificial re-
charge programs are
in place in several
South Bay localities.
Alameda County
Flood Control & Wa-
ter Conservation Dis-
trict, Zone 7, uses
several abandoned gravel pits to recharge ground water in the Livermore Valley.
Alameda County Water District uses a series of artificial barriers and abandoned gravel
pits to slow runoff and increase percolation in and along Alameda Creek.

Santa Clara Valley Water District has supplemented the ground water basin yield
by developing an extensive recharge program. SCVWD augments the natural recharge
by artificial recharge in percolation ponds and streambeds of major creeks in the Santa
Clara Valley subbasins. Ground water users pay for ground water replenishment
through a ground water charge based on measured ground water use. SCVWD
manages an extensive conjunctive use program and during water supply shortages
provides a financial incentive to influence water retailers to choose between ground
water and treated surface water.

These programs have resulted in a general rise to near-historic highs in ground
water levels in many of the basins. Recharge and surface water substitution in the
Pittsburg Plain were successful in restoring ground water basins which were
overdrafted in the past. These efforts mitigated or eliminated low ground water level
problems, such as salt water intrusion in the Pittsburg Plain. Land subsidence in
northern Santa Clara Valley has also been controlled. Alameda County Water District
has begun an Aquifer Reclamation Program to mitigate salt water intrusion into its
ground water basin near San Francisco Bay. The program includes pumping and
disposing of saline water using a series of wells and creating a salinity intrusion barrier
using 4-5 wells in the upper aquifer. The district anticipates that the basin’s annual
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perennial yield will be increased 3,500 af at the completion of the Aquifer Reclamation
Program.

Ground water quality is still a problem to various degrees in many South Bay
locations. The Livermore Valley has elevated levels of dissolved solids, chloride, boron,
and hardness. The highly urbanized areas of the Santa Clara Valley have experienced
ground water pollution over large areas from organic solvents used in electronics
manufacturing. However, SCVWD has an extensive ground water protection program
to administer ground water cleanup operations and to prevent degradation of the
ground water basin through well sealing and ground water quality monitoring.

Central Valley Prgject. CVP water is delivered through the Contra Costa Canal to
Contra Costa Water District and through the San Felipe Project to SCVWD. CCWD
delivers water throughout eastern Contra Costa County, including a portion of the
district in the San Joaquin River Region. CVP water was first delivered by CCWD in
1940. The current contract with USBR is for a supply of 195,000 af per year. The
district also has a right to divert almost 27,000 af from Mallard Slough on Suisun Bay.
Most of CCWD'’s demands are met through direct diversions from the Delta through
the Contra Costa Canal. CCWD has very little regulatory or emergency water supply
storage to replace Delta supplies when water quality is poor. As a result, CCWD service
area voters authorized funding for Los Vaqueros Reservoir in 1988. The proposed
reservoir will improve supply reliability and water quality by allowing the district to
pump and store water from the Delta during high flows.

SCVWD's maximum entitlement from the CVP's San Felipe Division, which
became operational in 1987, is 152,500 af. Average 1990 deliveries to the region are
about 93,200 af. By 1989, much sooner than anticipated, the district was requesting,
but did not receive, its full entitlement to reduce impacts of the 1987-92 drought.
Normally, about one-half of the CVP water is used for recharge; the rest is used as
direct supply.

State Water Project. The South Bay Aqueduct conveys SWP water to SCVWD,
ACFC&WCD Zone 7, and ACWD. The aqueduct is over 42 miles long beginning at
SWP's South Bay pumping plant on Bethany Reservoir and ending at the Santa Clara
Terminal Facilities. SWP water is used in South Bay PSA for municipal and industrial
supply, agricultural deliveries, and ground water recharge.

Water Recycling. There are several water recycling projects in the South Bay PSA
which provide 33,000 af to various uses such as environmental, industrial, landscape,
and construction.

Supplies with Additional Facilities and Water Management Programs

With increasing populations and the resulting increased water demand, Bay Area
water agencies are looking at a number of options to increase supplies as well as
ensure the reliability of their existing water sources. Future water management
options are presented in two levels to better reflect the status of investigations required
to implement them.

Q Level 1 options are those programs that have undergone extensive investigation
and environmental analyses and are judged to have a high likelihood of being
implemented by 2020.

Q Levelll options are those programs that could fill the remaining gap between water
supply and demand. These options require more investigation and alternative
analyses.
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Supplies in the North Bay are adequate during average years to meet the water
demand through 2020. For drought years, shortages range from 36,000 af in 1990 to
67,000 af in 2020 with existing facilities. With additional facilities, drought year
shortages are reduced to about 33,000 af in 2020. Some areas that may have difficulty
meeting water demand include MMWD, the Solano Project service area, and SWP
contractor service areas. MMWD has the ability to use unused conveyance space in
Sonoma County Water Agency and NMWD aqueducts, thus improving the water
district’s water supply reliability through water transfer. In November 1992, district
voters approved funding for a program which includes building new facilities to
eliminate or at least lessen the district’s reliance on surplus capacity in NMWD and
SCWA aqueducts.

With existing facilities, the South Bay’s shortages would be about 30,000 af in
2020 during average years. During drought years, with existing facilities, shortages
will increase from 272,000 af in 1990 to 417,000 af in 2020. With additional facilities,
the South Bay will be able to meet average year demands to 2020 and drought year
supply shortages would be reduced to about 228,000 af. Each of the six major water
agencies in the South Bay is served by at least one of the import water systems
connected to the Delta. These connections allow the transfer of water from agencies
upstream of the Delta. Table SF-4 shows regional water supplies with additional (Level
I) water management programs.

Table SF-4. Water Supplies with Level | Water Management Programs
(Decision 1485 Operating Criteria for Delta Supplies)
(thousands of acre-feet)

Supply 1990 2000 2010 2020
average drought average drought average drought average drought
Surface 7
Local 365 253 365 253 365 253 365 253
Local imports 539 503 563 557 587 557 591 557
Colorado River 0 0 0 0 o 0 0 0
CvP 180 160 213 183 228 183 232 183
Other federal 54 44 54 44 54 44 54 44
SWp 182 124 220 130 212 200 216 201
Ground water? 100 139 87 194 87 194 110 198
Overdraft' 0 0 - — — - - -
Reclaimed ’ 36 36 74 74 1me. mm 119 119
Dedicated natural flow 4,615 3,085 4,609 3,079 4,609 3,079 4,609 3,079
TOTAL 6,071 4,344 6,185 4514 6,253 4,621 6,296 4,634

(1) SWP supplies may be higher in any year to help recharge ground water basins for drought years.

{2) Average ground water use is prime supply of ground water basins and does not include use of ground water which is artificially recharged from surface sources info the ground
water basins.

{3) The degree future shortages are met by increased overdraft is unknown, Since overdraft is not sustainable, it is not included as a future supply.

Water Supply Reliability and Drought Management Strategies. The San
Francisco Bay Region weathered both the 1976-77 and 1987-92 droughts with
moderate but only temporary impacts. These experiences verify that the region’s
flexibility to move water efficiently is a valuable asset in drought years. Three major
factors contribute to this flexibility and the region’s successful drought strategies: (1)
effective water conservation and rationing programs, (2} available interconnections
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between water providers, and (3) diversity of water sources. While the region’s
dependency on somewhat less reliable imported supplies is substantial in drought
years, water sources are geographically diverse and emergency supplies and water
transfers can help alleviate drought impacts. The following paragraphs describe some
recent drought management actions taken in the region.

During the 1976-77 drought, MMWD received supplemental water through an
elaborate sequence of interconnections. The transfer involved delivery of SWP water
made available by agencies in Southern California, which took more water from the
Colorado River. Water was conveyed through the South Bay Aqueduct and then by
exchange and interconnected through the water systems of the SFWD, City of
Hayward, and EBMUD, to a temporary pipeline across the Richmond-San Rafael
Bridge. During the 1987-92 drought, MMWD customers achieved a 39-percent
reduction in water use during the voluntary reduction period targeted at 25 percent.

Another example of drought-induced interconnections occurred during the
recent drought when SFWD requested DWR to install the San Antonio turnout from
the SWP South Bay Aqueduct that had also been used in the 1976-77 drought.

EBMUD has facilities to transfer water to both CCWD and the City of Hayward,
while SFWD is able to transfer water to SCVWD. All of the major agencies of the South
Bay have access to facilities capable of transferring water from other agencies
upstream of the Delta. These transfers can be brought in through the Contra Costa
Canal (CVP), the South Bay Aqueduct (SWP), or the San Felipe Project (CVP). During
the recent drought, EBMUD adopted both voluntary and mandatory water use
reduction programs of up to 25 percent.

SCVWD received 32 percent of its maximum CVP supply in 1991, which included
10,000 af of hardship supply. In addition, it received 30 percent of its SWP supply. As
a result of these deficient supplies, the district elected to purchase 14,000 af of water
from Placer County Water Agency, 26,000 af of water from Yuba County, and 20,000
af from the 1991 State Drought Water Bank. In addition to supplementing its supplies,
the district instituted conservation programs designed to save 25 percent of 1987
water use.

Locally imported supplies by SFWD and EBMUD also suffered deficiencies
during the recent drought. The Hetch Hetchy deficiency was reduced from an initial 45
to 25 percent for 1991. Customers were required to reduce indoor use by 10 percent
and outdoor use by 60 percent. The deficiency reduction was made possible by
purchases of 50,000 af from the 1991 State Drought Water Bank and 20,000 af from
PCWA.

ACWD and ACFC&WCD, Zone 7 were both subject to 80-percent deficiencies in
their 1991 SWP supplies. ACWD received 14,800 af from the 1991 State Drought
Water Bank and an increase in its share of Lake Del Valle supplies. These
supplemental supplies allowed the district to scale back its rationing plan to 25
percent reductions. ACFC&WCD, Zone 7 was able to make up for SWP deficiencies by
increased ground water pumping. ACFC&WCD, Zone 7 also acquired a small
supplemental supply from the 1991 State Drought Water Bank and instituted a
conservation education program with a 25-percent reduction goal.

Future Water Management Options. Since 1975 MMWD has had one of the
least reliable supplies in the Bay Area. The district had to rely on supplemental
imported supply from Sonoma County Water Agency and a very responsive reduction
effort by customers to ensure adequate supplies throughout the 1987-92 drought.
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Assuming “base case” growth to 2025 and no supplemental supplies, the district had
estimated a 40-percent deficiency once every 10 years. MMWD’s new contract with
SCWA will decrease that deficiency to approximately 10 percent.

MMWD currently has no participation rights in SCWA facilities and uses excess
capacity in SCWA’s and NMWD's systems to convey Russian River water to Novato and
into the MMWD system. MMWD developed and voters approved an Integrated Water
Resources Management Program, which includes conservation, recycled water, and
facilities expansion to accommodate the increased imported supply from the Russian
River. The program is intended to provide sufficient supply to the district through 2025
and allows for manageable deficiencies in dry years, which will minimize costs and
environmental impacts.

Other suppliers in the area are much less vulnerable. Solano County Water
Agency’s principal contractors, for example, have very reliable supplies. Using historic
hydrology and 2010 demands, Solano County Water Agency forecasts no supply
deficiencies for the system.

EBMUD’s supply is vulnerable in at least three ways: (1) drought, (2) decreasing
availability of supplies due to increased use by senior water rights holders and an
increasing emphasis on environmental needs, and (3) the integrity of its delivery
system, especially the security of the aqueducts from earthquakes or floods as they
cross the Delta. EBMUD has recently completed work on an Updated Water Supply
Management Program that includes a number of improvements to its water supply
system. A detailed discussion of this program is in Volume I, Chapter 11. A main
element of EBMUD’s program is the conjunctive use of ground water. In average and
wet years, available water would be stored in ground water aquifers in the lower
Mokelumne River basin and withdrawn in dry years. This program will yield 43,000 af
in drought years. EBMUD's Board of Directors has also directed the district’s staff to
continue working with San Joaquin County water interests regarding development of
a joint conjunctive use project, with the option of using the district’s contract with
USBR for 150,000 af per year of American River water.

Local imported supply would increase by 43,000 af in the future for drought
years, reflecting EBMUD’s conjunctive use alternative. American River water is poten-
tially available from a previously unused CVP contract for 150,000 af that was original-
ly to be delivered through Folsom South Canal to the Mokelumne Aqueducts. The dis-
trict is still considering building its own extension of the Folsom South Canal so water
could be delivered to its aqueducts.

As described previously, CCWD is pursuing the development of Los Vaqueros
Reservoir near Byron to secure additional reliability and better quality for its water
supplies. In addition, water recycling projects are becoming a cost-effective method of
meeting increased demand in the San Francisco Bay Region. By 2020, the region could
have an additional supply of about 83,000 af of recycled water to help meet its
demands.

San Francisco Bay Region
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Figure SF-3.

San Francisco

Bay Region

Net Water Demand
(1990 Level
Average Condlitions)
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Water Use
Water use in the region has undergone dramatic changes over the last 40 years.
A 1949 land use survey recorded 163,000 acres of irrigated agriculture in the region;
the 1990 level land use analysis showed 61,400 acres, a 62-percent reduction. The
1990 level agricultural net water demand was 88,000 af. Urban water demand was
1,186,000 af; and envi-
ronmental water use
was about 4.775,000
. af. Almost all environ-
Agricultural
1% mental water use in the
I region is associated
‘ - with the Suisun Marsh
demands and required
Delta outflow. Total wa-
‘ ter use is forecasted to
Environmental | increase from approxi-
7% 1 mately 6,071,000 af in
1990 to 6,296,000 af in
2020, primarily due to
population increases.
Figure SF-3 shows the
distribution of 1990 lev-
el net water demands
for the San Francisco
Bay Region.

Urban Water Use

Urban water demand is computed using population and per capita water use. Cen-
sus data and State Department of Finance projections were used to tabulate the region’s
population. Per capita use in the region varies significantly, depending on factors such
as climate, income, population density, residential yard size, and volume of commercial
and industrial use. Generally, per capita use showed an upward trend after the 1976-77
drought to pre-drought
levels. Recently, per
capita use values have
dropped again, al-

Governmental though not to the levels

U""‘;;’"'ed i of the previous drought.
This most recent drop is

. due to conservation ef-

Commercial forts during the

1987-92 drought. After
areturn to near-normal
use, per capita use is
forecasted to continue
to drop slowly over the
next three decades due
to implementation of
Best Management Prac-
tices (Volume I, Chapter
6).
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South Bay. The climate of the South Bay is warmer as you move inland from the
coast. The area produces many high-value crops including artichokes, brussels
sprouts, and cut flowers. The Santa Clara Valley was historically one of the garden
spots for California agriculture. Urbanization over the last 40 years has reduced
irrigated agricultural acreage from over 100,000 acres to less than 17,000 in 1990.
Most of the remaining lands in production are along the Highway 101 corridor, north
of Morgan Hill. Crops grown are primarily high-value truck, fruit. and nut crops. Also,
one- to five-acre suburban ranchettes, with sprinkler-irrigated pasture for horses, are
now found on formerly nonirrigated range land and compete for limited ground water

supplies.
Table SF-6. Irrigated Crop Acreage
(thousands of acres)

Planning Subarea 1990 2000 2010 2020
North Bay 44 48 48 48
South Bay 17 16 16 16
TOTAL 61 64 64 64

The Livermore Valley is partially separated from interior Bay climate patterns by
the Diablo Range. The valley is significantly warmer, reflected in higher outdoor water
use. There are approximately 2,500 acres of irrigated agriculture, primarily vineyards,
grain, and truck crops.

Table SF-6 shows the irrigated agricultural land use by PSA and for the region,
for 1990 through 2020. Table SF-7 shows 1990 evapotranspiration of applied water by
crop. Table SF-8 summarizes the 1990 and forecasted agricultural water demand in
the region.

Table SF-7. 1990 Evapotranspiration of Applied Water by Crop

Irrigated Crop Total Acres Total ETAW

{1,000} {1,000 AF)
Grain 2 1
Corn 1 1
Other field 1 1
Pasture 5 1
Ofther truck 10 19
Other deciduous R 6 10
Vineyard 36 27
TOTAL 61 70
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Table SF-8. Agricultural Water Demand
(thousands of acre-feet)

Planning Subarea 1990 2000 2010 2020
average drought average drought average drought average  drought

North Bay

Applied water demand 57 65 59 65 59 66 59 66

Net water demand 53 61 55 61 55 62 55 62

Deplefion 48 55 50 55 50 56 5 56
South Bay

Applied water demand 35 38 35 39 35 38 35 37

Net water demand 35 38 35 39 35 38 35 37

Deplefion 32 34 32 33 32 4 3 33
TOTAL

Applied water demand 92 103 94 104 94 104 94 103

Net water demand 88 99 90 100 90 100 90 99

Depletion 80 89 82 90 82 % . 82 89

Environmental Water Use

The Suisun Marsh and Hayward Marsh are the only identified managed wetlands
in the San Francisco Bay Region requiring water supplies. The Suisun Marsh consists
of approximately 55,000 acres of managed wetlands. The State owns about 10,000
acres while about 44,000 acres are under private ownership and managed as duck
clubs. The estimated water demand of the marsh is about 150,000 af per year. The
additional instream demands for the Suisun Marsh are about 15,000 af in an average
year and 145,000 af during drought years and is included in environmental instream
water needs (Table SF-10). Additional Suisun Marsh instream demands are based on
an estimated supplemental flow required over the eight-month period when Suisun
Marsh Salinity Gates are operational to meet SWRCB D-1485 standards downstream
of the gates in the Delta. The Hayward Marsh is a part of the Hayward Shoreline Marsh
Expansion Project. The project represents an effort by several local agencies working
together to create the largest wetlands restoration project on the west coast. The
1,800-acre site is managed by the East Bay Regional Park District. As part of the
project, 10,000 af of recycled water from the Union Sanitary District is blended with
the Bay’s brackish water and applied to the 145-acre marsh, restoring habitat for fish,
waterfowl, and the endangered salt marsh harvest mouse. Table SF-9 shows wetlands
water needs.
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Table SF-9. Wetland Water Needs
(thousands of acre-feet)

Wetland 1990 2000 2010 2020
average  drought average drought average drought average  drought

Suisun Marsh

Applied waterdemand . [ 150, 150 150 150 150 150 150 . 150
Net water demand 150 150 150 150 150 150 150 150
Depletion 150 150 150 150 150 150 150 150
Hayward Marsh B r
Applied water demand |\ 1107 cadl. e L Aot i 0
Net water demand 10 10 10
Depletion 10 10 10
TOTAL

Applied water demand 160 160 160 160 160 160 - 160 160
Net water demand 160 160 160 160 160 160 160 160
-~ : S e 1600 1600 1600 1600 160 1600 160
The largest environmental water use in the region is for Delta outflow to meet

SWRCB D-1485 salinity requirements, which requires about 4,600,000 and 2,940,000

af for average and drought years, respectively. Other instream flows for small streams

throughout the region were not included in the water use tables. Environmental

instream water needs are shown in Table SF-10 and includes Suisun Marsh instream

needs. Recent and future actions to protect aquatic species in the Delta will increase

environmental water needs for this region. Volume I, Chapter 8 presents a broad

discussion of water needs for the Bay-Delta.

Table SF-10. Environmental Instream Water Needs
(thousands of acre-feet)

Stream 1990 2000 2010 2020

average  drought average drought average drought average  drought

Bay-Delta
'Applied water demand 4615 3,085 4615 3,085 4,615 3,085 4,615 3,085
Net water demand 4,615 3,085 4,615 3085 4615 3085 4,615 3,085
Deplaion T U 4e1s T 30857 4615 3085 | 4615 3085 4615 3085
TOTAL - ,
\Applied waterdemand || 4615 | 3085 = 4615 = 3085 4615 3085 = 4615 3085
Net water demand 4,615 3,085 4,615 3,085 4,615 3,085 4,615 3,085
Depletion / 4615 3085 4615 3085 4615 3,085 4,615 3,085
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Other Water Use

Other water demand includes water losses by major conveyance facilities in the
region, water needs of recreational facilities, and water demand of power plants and
other energy production. Figure SF-6 shows water recreation areas in the San
Francisco Bay Area. Table SF-11 shows the total water demand for 1990 and forecasts
to 2020 for the San Francisco Bay Region.

Table SF-11. Total Water Demands

{thousands of acre-feet)

Category of Use 1990 2000 2010 2020
average drought average drought average drought average drought

Urban

Applied water demand 1,186 1,287 1,298 1,390 1,365 1,486 1,406 1,530

Net water demand 1,186 1,287 1,298 1,390 1,365 1,486 1,406 1,530

Depletion - 1,079 1,175 1,185 1,271 1,247 1,362 1,287 1,403
Agricultural

Applied water demand 92 103 94 104 94 104 94 103

Net water demand 88 99 90 100 90 100 90 99

Depletion 80 89 82 90 82 90 82 89
Environmental

Applied water demand 4,775 3,245 4,775 3,245 4,775 3,245 4,775 3,245

Net water demand 4,775 3,245 4,775 3,245 4,775 3,245 4,775 3,245

Depletion 4,775 3,245 4,775 3,245 4,775 3,245 4,775 3,245
Other

Applied water demand 4 4 4 4 4 4 4 4

Net water demand 22 21 22 21 23 21 25 21

Depletion 22 21 22 21 23 21 25 21
TOTAL

Applied water demand 6,057 4,639 617 4,743 6,238 4,839 6,279 4,882

Net water demand 6,071 4,652 6,185 4,756 6,253 4,852 6,296 4,895

Depletion 5,956 4,530 6,064 4,627 6,127 4,718 6,169 4,758

(1) Includes major conveyance facility losses, recreation uses, and energy production.

Issues Affecting Local Water Resource Management

The principal water management issues facing the region are population growth
and environmental concerns. The following paragraphs describe legislation, litigation,
and issues affecting the region.

Legislation and Litigation

EBMUD Supplies. The SWRCB held hearings in November 1992 regarding
instream flow requirements for the Mokelumne River. The Department of Fish and
Game, private fishing groups, and environmental interest groups want to increase
flows below Camanche Reservoir to protect the river's fishery. In addition, several
water agencies in the Sierra foothills, San Joaquin County, and the Delta contend that
they should receive some priority in the distribution of Mokelumne River water. If the
SWRCB rules against EBMUD, the district could be forced to take a large portion of its
water from the Delta rather than through the Mokelumne Aqueducts. Lower quality
water from the Delta would mean increased treatment costs which would be passed on
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Figure SF-6. San Francisco Bay Region
Hydroelectric Power Plants and Water Recreation Areas
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*From 1892 California Energy Commission Maps. See Table D-3 in Appendix D for plant information.
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to EBMUD customers. In a separate process, the Federal Energy Regulatory
Commission is reviewing the district's hydropower operations. In November 1993,
FERC issued a final EIS which recommends fish flows significantly greater than the
district’s Lower Mokelumne River Management Plan. The district filed a motion for a
technical conference to provide additional information which the district believes
should be the basis for revision of FERC'’s final decision. Final settlement is expected
in 1994. ’

EBMUD diverted its contracted American River water only once, during the
1976-77 drought, when the district took 25,000 af from the Delta to supplement its
depleted supplies under an emergency agreement with USBR. In 1972, a suit was filed
protesting EBMUD’s right to divert water at Folsom South Canal. In 1986, the SWRCB
affirmed the right and referred the lawsuit to Alameda Superior Court for litigation. A
preliminary decision in 1989 confirmed the right to divert water at Folsom South Canal
and established minimum flows for the American River below Nimbus Dam that would
be required before EBMUD could divert its supplies. A final decision was made in
1990, which cleared the way for the district to seriously consider a connection between
the canal and the Mokelumne Aqueducts. An EIS/EIR will focus on technical, public
health and safety, social, and environmental factors for the project. EBMUD,
Sacramento County, Environmental Defense Fund, and DFG are cooperatively
conducting fishery studies on the American River.

Recently EBMUD filed a lawsuit against Contra Costa County to block use of
scarce EBMUD water for a housing development. The county certified an EIR for the
Dougherty Valley development despite the concerns about water supply expressed by
the district. EBMUD told the county that it does not have the water to supply the
proposed 11,000-home development.

CVPIA. Implementation of the 1992 CVPIA will have some cost impacts on Bay
Area water users in the form of higher prices for CVP water. The Act allocates a portion
of CVP water to environmental uses and allows municipal and jndustrial users to
purchase water from agricultural users. (See Volume I, Chapter 2.)

Local Issues

Slow-growth Movement. Anti-growth sentiment is increasing in some Bay Area
communities as was evident during many of the 1992 local elections. Napa and Contra
Costa counties elected several slow-growth candidates. Marin County residents had
opposed efforts to improve their water system delivery capabilities beyond limited
expansion of local supplies, fearful that more water would mean uncontrolled growth.
The Marin Municipal Water District has had for the last three years a moratorium on
new connections within its service area due to limited water supplies. The operational
yield of present district facilities indicated a 5,000 af deficit for 1990. After more than
20 years of consistently rejecting plans to import more surface water, voters narrowly
approved financing to increase the district’s capacity to import water from the Sonoma
County Water Agency in order to reduce the frequency and severity of drought year

shortages.

Contra Costa Water District. The quality and reliability of CCWD’s Delta water
supply has been an issue for the district. The proposal to build Los Vaqueros Reservoir
addresses a number of related issues for the district’s water supply and the Delta. The
proposed reservoir would be an offstreamn storage facility and would allow more
flexibility in CCWD's operations. Specifically, the district could divert higher quality
water to Los Vaqueros Reservoir during high flows in the Delta. Los Vaqueros water
would then be available to improve water quality by blending with water delivered
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throughout the year from the Delta and to provide emergency storage. By storing water
at certain times of the year, the district could shut down its pumps during periods
when the fisheries are most sensitive to large diversions. CCWD is planning to have the
project online by 2000.

Lagunitas Creek. The SWRCB has not established permanent instream flow
requirements below Peters Dam on Lagunitas Creek. Interim regulations require an
average of 4,000 af annually to preserve or enhance the anadromous fishery of the
creek. Significant changes in the permanent requirements would reduce Marin MWD’s
operational yield.

Drinking Water Standards. The California Department of Health Services is
rewriting its surface water treatment requirements to comply with the Environmental
Protection Agency’s new drinking water standards. SFWD was recently given an
extension of its operating permit to propose specific plans to meet DHS requirements.
SFWD estimates that new facilities for treating Hetch Hetchy supplies, if required,
could cost about $50 million.

Water Balance

Water budgets were computed for each planning subarea in the San Francisco
Bay Region by comparing existing and future water demand forecasts with the
forecasted availability of supply. The region total was computed by summing the
demand and supply totals for all the planning subareas. This method does not reflect
the severity of drought year shortages in some local areas which can be hidden when
planning subareas are combined within the region. Thus, there could be substantial
shortages in some areas during drought periods. Local and regional shortages could
also be more or less severe than the shortage shown, depending on how supplies are
allocated within the region, a particular water agency’s ability to participate in water
transfers or demand management programs (including land fallowing or emergency
allocation programs), and the overall level of reliability deemed necessary to the
sustained economic health of the region. Volume I, Chapter 11 presents a broader
discussion of demand management options.

Table SF-12 presents water demands for the 1990 level and for future water
demands to 2020 and compares them with: (1) supplies from existing facilities and
water management programs, and (2) future demand management and water supply
management options. Regional net water demands for the 1990 level of development
totaled 6,071,000 and 4,652,000 af for average and drought years, respectively. Those
demands are forecasted to increase to 6,296,000 and 4,895,000 af, respectively, by the
year 2020, after accounting for a 250,000-af reduction in urban water demand
resulting from additional long-term water conservation measures.

Urban net water demand is forecasted to increase by 470,000 af by 2020,
without additional long-term water conservation measures, primarily due to expected
increases in population, while agricultural net water demand remains essentially level.
Environmental net water demands under SWRCB D-1485 would remain the same but
could increase substantially depending on the outcome of several actions currently
being undertaken to protect aquatic species.

Average annual supplies with existing water management programs are
inadequate to meet average net water demands in this region, resulting in a shortage
of about 30,000 af by 2020. During droughts, without additional water management
programs, annual drought year shortages are expected to increase to about 484,000 af
by 2020.

San Francisco Bay Region
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Table SF-12. Water Budget

(thousands of acre-feet)

Water Demand/Supply 1990 2000 2010 2020
average drought average drought average drought average  drought
Net Demand
Urban—with 1990
level of conservation 1,186 1,287 1,409 1,501 1,559 1,680 1,656 1,780
—reductions due to
long-ferm conservation
measures (Level |) — — -1 -111 -194 -194 -250 -250
Agricultural—with 1990
leve! of conservation 88 99 90 100 90 100 90 99
—reductions due to
long-term conservation
measures (Level ) — — 0 0 0 0 0 0
Environmental 4,775 3,245 4,775 3,245 4,775 3,245 4,775 3,245
Othert? 22 21 22 21 23 21 25 21
TOTAL Net Demand 6,071 4,652 6,185 4,756 6,253 4,852 6,296 4,895
Water Supplies w/Existing Facilities Under D-1485 for Delta Supplies
Developed Supplies
Surface Watert? 1,356 1,120 1,444 1,156 1,478 i,151 1,486 1,152
Ground Water 100 139 126 174 160 174 165 174
Ground Water Overdraft®! 0 0 —_ - — — — —
Subtotal 1,456 1,259 1,570 1,330 1,638 1,325 1,651 1,326
Dedicated Natural Flow 4,615 3,085 4,615 3,085 4,615 3,085 4,615 3,085
TOTAL Water Supplies 6,071 4,344 6,185 4,415 6,253 4,410 6,266 4,411
Demand/Supply Balance 0 -308 0 -341 o] ~442 -30 -484
Level | Water Management Programs®
Long-term Supply Augmentation
Reclaimed — — 38 38 75 75 83 83
Local — — 0 43 0 43 0 43
Central Valley Project/
Other Federal — — 0 0 0 0 0 0
State Water Project — — 7 4 4 79 8 79
Subtotal - Level | Water
Management Programs 0 0 45 85 79 197 21 205
Net Ground Water or
Surface Water Use Reduction
Resulting from Leve! | Programs — — -45 14 -79 14 -61 18
Remaining Demand/Supply Balance Requiring Short-term Drought Management and/or Leve! Il Opfions
0 -308 0 242 0 =231 0 -261

{1} Includes major conveyance facility losses, recreation uses, and energy production.

{2) Existing and future imported supplies that depend on Delta export capabsilities are based on SWRCB D-14835 and do not take info account recent actions fo protect aquatic species. As such,
regional water supply shortages are understated{note: p ] envi tal water d Is of 1 fo 3 MAF are included in the California water budget].

(3} The degree future shortages are met by increased overdraft is unknown. Since overdraft is not sustainable, it is not incdluded as a future supply.

(4) Protection of fish and wildlife and a long-ferm solution to complex Delta problems will defermine the feasibility of several water supply augmentation proposals and their water supply benefits.
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With Level I water management programs, supplies would meet the future water
demand of the region in average years. However, during droughts, shortages could be
reduced to about 261,000 af per year by 2020. This remaining shortage requires both
additional short-term drought management, water transfers and demand
management programs, and future Level II water management programs, depending
on the overall level of water service reliability deemed necessary by local agencies. This
region depends on export from the Sacramento-San Joaquin Delta for a portion of its
supplies. Shortages stated above are based on SWRCB D-1485 operating criteria for
Delta supplies and do not take into account recent actions to protect aquatic species in
the estuary. As such, regional water supply shortages are understated.
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Morro Rock provides a stunning backdrop
_for these boats anchored in Morro Bay.
Morro Bay is a popular community on the
Central Coast whose primary industries
are commercial ocean fishing and tourism.
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The Central Coast Region accounts for about 7 percent of California’s total land
area. It encompasses the area adjacent to the Pacific Ocean including Santa Cruz
County in the north through Santa Barbara County in the south to the Diablo and
Temblor mountain ranges on the east. Its topographic features include Monterey and
Morro Bay; the Pajaro, Carmel, Santa Maria, Cuyama, and Salinas valleys; and a
number of mountain ranges. The Central Coast Region is best known for its rugged
Pacific coastline, scenic bays, and redwood forests.

The varied geography of the region creates diverse climates. During the summer
months, temperatures are generally cool along the coastline and warm inland. In the
winter, temperatures remain cool along the coast and become even cooler inland.

Annual precipitation in the region ranges from 14 to 45 inches, usually in the
form of rain. The average annual precipitation near the City of Salinas is about 14
inches while in the higher elevations of the Big Sur area, approximately 30 miles south
of Monterey along the coast, precipitation averages about 40 inches a year. In 1983,
the Big Sur area had a surprising 85 inches of rain. Average annual precipitation in the
southern coastal basins ranges from 12 to 20 inches, with most of it occurring from
November through April. The southern interior basins usually receive 5 to 10 inches
per year, the mountain areas receiving more than the valley floors.

Population

With a 1990 population slightly under 1.3 million, the Central Coast Region
contains roughly 4 percent of California’s population. While most of California
experienced a substantial population increase over the past 10 years, growth in this
region exceeded the State’s average. The collective population of incorporated cities in
the Salinas Valley increased 37 percent during the past decade. Population centers
along the coast, such as San Luis Obispo and Santa Maria, also had large population
increases of 23 and 54 percent, respectively. In addition, significant increases were
recorded in the Santa Ynez Valley and smaller communities in Salinas Valley. An
inviting atmosphere of good weather, clean air, and close proximity to the mountains
and urbanized areas encouraged this growth. However, building moratoriums limited
population growth in the area near Santa Barbara.

Region Characferistics
Average Annual Precipitation: 20 inches Average Annual Runoff: 2,477,000 af
Land Area: 11.280 square miles 1990 Population: 1,292,900

Central Coast
Region

Central Coast Region
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Population growth in the northern part of the region is also associated with space
availability and affordable housing prices. While above the national average, the cost of
homes in this area is affordable compared to many other parts of California. Much of
the region’s growth is the result of people migrating from the San Francisco Bay and
Los Angeles areas. Current growth in the region’s northern area is primarily in and
around Hollister, Salinas, and the Watsonville area. Table CC-1 shows population
projections to 2020 for the region.

Table CC-1. Population Projections

(thousands)

Planning Subarea 1990 2000 2010 2020
Northern 702 823 969 1,129
Southern 591 699 792 888
TOTAL 1,293 1,522 1,761 2,017

Despite the population increases, much of the region is sparsely populated. The

principal population centers are Santa Cruz, Salinas, Watsonville, Monterey, San Luis

| Obispo, Santa Maria, Santa Barbara, and Lompoc. Most of the region's future
population growth continues to be in areas showing recent growth.

The economy in many areas of the region is tied to military installations. Fort
Ord, Hunter-Liggett Military Reservation, Camp Roberts, and Vandenberg AFB are the
major military facilities in the region. The Monterey Peninsula area is now preparing for
the closure of Fort Ord. The cities of Seaside and Marina will suffer the greatest
impacts, but the entire area is expected to be affected by the loss of military personnel,
civilian workers, and their families.

Land Use

Publicly-owned lands constitute approximately 28 percent of the region’s area.
The four major military installations within the region occupy 340,000 acres. (See
Appendix C for maps of the planning subareas and land ownership in the region.) The
abundance of state parks and national forest land (Los Padres, 1.3 million acres) offers
the public many recreational opportunities. Elkhorn Slough National Estuarine
Research Reserve, one of the few remaining coastal wetlands, showcases miles of
scenic wetlands and rolling hills. The slough is on a migratory flyway and is an
important feeding and resting ground for a variety of waterfowl. Irrigated and
nonirrigated agriculture still remains the dominant land use for most of the Central
Coast region. Intensive agriculture exists in the Salinas and Pajaro valleys in the north
and the Santa Maria and lower Santa Ynez valleys in the south. Moderate levels of
agricultural activity also occur near the Upper Salinas, South Coast, and Cuyama
areas. Most of the region’s irrigated agriculture is in the northern and southwestern
valleys, and in recent years irrigated acreage has remained fairly stable. Figure CC-1
shows land use, along with imports and exports for the Central Coast Region.

Wine grape acreage has increased in the upper Salinas Valley in San Luis Obispo
County but decreased in the lower valley within Monterey County. However, acreage
planted to vegetables and other truck crops far surpassed that planted to vineyards

and orchards. Cut flowers, strawberries, and specialty crops, such as asparagus,
mushroom, artichokes, and holly, are distinctive to the region’s northern area. The
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The average water supply for the Central Coast Region for the 1990 level of
development is estimated at 1,143,000 af. In 1990, ground water pumping amounted
to 82 percent of total supplies, 21 percent of which was in excess of the estimated
prime supply and is considered overdraft.

Supply with Existing Facilities and Water Management Programs

There are in excess of 60 reservoirs within the Central Coast Region, the majority
of which are owned by private concerns. The reservoirs in the region are used for
residential and municipal water needs, flood control, recreation, irrigation. and
riparian habitat. The major reservoirs in the region are listed in Table CC-2.

Table CC-2. Major Reservoirs

Reservoir Name River Capacity (1,000 AF) Owner
Santa Margarita Lake Salinas 24 US Army Corps of Engineers
San Antonio San Antonio 335 MCWRA
Nacimiento Nacimiento 340 MCWRA
Gibralter Santa Ynez 9 City of Santa Barbara
Cachuma (Bradbury) Santa Ynez 190 U.S. Bureau of Reclamation
Whale Rock Old Creek 41 Department of Water Resources
Lopez Arroyo Grande Creek 52 SLOCFCWCD
Vaquero (Twitchell) Cuyama River 240 U.S. Bureau of Reclamation

In the Northern PSA, ground water is the primary source of water for both urban
and agricultural use. The Carmel, Pajaro, and Salinas rivers provide most of the
ground water recharge for the area. The San Antonio and Nacimiento reservoirs
regulate the Salinas River. Table CC-3 shows water supplies with existing facilities and
water management programs.

Basins in the Figure CC-2.
Southern PSA are Central Coast Region
smaller, but important Water Supply Sources
to their local communi- Reclaimed (1990 Level

Imports 1% Local Surface
ties. These shallow ba- 5% N | - Water* : Average Conditions)

sins underlie seasonal T '7\’2%

coastal streams. During
years with normal or
above-normal rainfall,
aquifers in the basins
are continuously re-
plenished by creek
flows. In years of below-
normal precipitation,
the creek flows are in-
termittent, flow is in-
sufficient for both agri-
cultural and municipal
uses, wells become dry,
and sea water intrudes into some coastal ground water basins.

“Includes local surface and other federal projecis.
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Table CC-3. Water Supplies with Existing Facilities and Programs

(Decision 1485 Operating Criteria for Delta Supplies)
(thousands of acre-feet)

Supply 1990 2000 2010 2020
average drought average drought average drought average drought
Surface
Local 76 56 76 56 76 56 76 56
Local imports (0] 0] 0] 0 0 o] 0 0
Colorado River 0 0 0 0 0 0 0 0
Cvp 53 19 56 19 80 23 83 23
Other federal 65 46 65 46 65 46 65 46
SWP 0 0 0 0 0 0 0 0
Ground water® 688 762 694 769 695 776 698 781
Overdraft? 245 245 — — — — — —
Reclaimed 15 15 23 23 23 23 23 23
Dedicated natural flow 1 0 1 0 1 0 1 0
TOTAL 1,143 1,143 915 213 940 924 946 929

{1) Averuizground water use is prime supply of ground water basins and does not include use of ground water which is artificially recharged from surface sources into the ground

water basins.

(2) The degree future shortages are met by increased overdraft is unknown. Since overdraft is not sustainable, it is not included as a future supply.

Water Supply Reliability and Drought Management Strategies. Many large
and small communities in the region have initiated both voluntary and mandatory
water conservation practices. Practices range from voluntary water conservation and
limited outdoor watering to mandatory water rationing and little or no outdoor
watering. The City of Salinas relies on outdoor watering restrictions based upon
time-of-day water use limitation, and voluntary water conservation practices.
Recently, many of the communities which mandated water rationing during the
drought have elected to implement a voluntary water conservation program. For
example, Monterey has an outdoor watering schedule based upon time-of-day
restrictions, and the city's water waste ordinance is still in effect. The communities of
Watsonville and Santa Cruz have voluntary water conservation programs in place.
Water runoff from overwatering is prohibited in these communities.

The Marina County Water District in Monterey County, near Fort Ord, has
stepped up its conservation efforts to deal with the issue of drought and sea water
intrusion. In 1991, the Marina County Water District adopted an ordinance designed
to prohibit water waste and encourage conservation efforts. Water conservation
projects initiated included a low-flow showerhead retrofit program, resulting in the
replacement of one-third of all showerheads in the district. A water audit program was
also initiated to provide owners of both businesses and residences with a personalized
water conservation plan.

Water supply shortages occurred in the South Coast, San Luis Obispo, Morro
Bay, and North Coast areas of the region because of the 1987-92 drought in the
Central Coast Region. Dwindling surface water supplies forced retail water agencies in
these areas to depend more on limited ground water supplies and water conservation
to make up deficits. Portions of the Southern PSA experienced unprecedented supply
shortages. In the summer of 1990, retail water agencies in the service area of Lake
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Cachuma were confronted with the prospect that only 12 months of supply remained
in that reservoir. Two of these agencies were the Goleta Water District and the City of
Santa Barbara. The Goleta Water District began implementing -a mandatory water
rationing program in 1988 for all urban and agricultural customers within its service
area. The historical water use by all customers was evaluated and a percentage
reduction was assigned to each; financial penalties were established to prevent
noncompliance. In addition, the agency established a rebate program that involved the
purchase and installation of ultra-low-flush toilets for residential customers, passed
ordinances that temporarily banned certain water-related activities, and vigorously
advertised water conservation. The conservation efforts by retail customers exceeded
the savings levels imposed by the district and resulted in extra water supplies being
delivered to agricultural customers.

The City of Santa Barbara implemented similar strategies in combating supply
shortages. The city also established a drought patrol to monitor water use behavior,
and penalties and citations were handed out to violators. In addition, the city examined
and approved action to: 1) import emergency SWP water from Ventura County and 2)
examine the potential of sea water desalination. An emergency pipeline was installed to
bring SWP water into the Santa Barbara-Carpenteria area from Casitas Lake in
Ventura County by exchange, and a sea water desalination plant was constructed in
1991-92 that is capable of producing 7,500 af per year. The plant operated until early
June 1992, when it was shut down; the plant will remain on stand-by mode due to
plentiful surface supplies. The cost to produce the water was relatively high for an area
that relies on existing local surface supplies and ground water.

To minimize the impacts of the drought, the City of Morro Bay operated a sea
water desalting plant with a capacity of 400 gallons per minute. This plant is operated
under an emergency-only permit (drought emergency). The city has applied to the
California Coastal Comumission for a permit to use the plant on an as-needed basis.

During the height of the drought, the counties of San Luis Obispo and Santa
Barbara relaxed certain health restrictions on the use of gray water for residential
landscape irrigation. Homeowners in San Luis Obispo County were permitted to use
secondary washing machine rinse water for irrigation but were required to discharge
the water underground.

In Santa Barbara, irrigation with grey water was permitted on nonedible plant
materials only and homeowners were required to discharge the water through drip
systems or leach lines. Regulations on the grey water use were not relaxed in other
parts of the region.

Supply with Additional Facilities and Water Management Programs

Future water management options are presented in two levels to better reflect the
status of investigations required to implement them.

Q Level I options are those programs that have undergone extensive investigation
and environmental analyses and are judged to have a high likelihood of being
implemented by 2020.

Q Levelll options are those programs that could fill the remaining gap between water
supply and demand. These options require more investigation and alternative
analyses.

Increased use of SWP water in the Southern PSA and CVP water in the Northern
PSA will require additional transportation facilities. As outlined in the water supply
section, many agencies are looking to these import sources for their future supplies.

Central Coast Region
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Local alternatives being examined include increasing capacity in local storage
reservoirs or, in some cases, authorizing new projects. Cloud seeding and desalination
are showing to be effective in parts of the region. The following sections summarize
water management programs under active consideration in the region.

To improve the reliability of water supplies in the Monterey Bay area, the
Monterey Peninsula Water Management District has taken a number of actions
including water conservation, water reclamation, and investigating several water
development alternatives. Improvements to the system also are needed to provide
water for municipal and industrial as well as environmental needs of the area. Current
supply is inadequate during drought years when shortages develop due to lack of
adequate storage facilities. The Monterey Peninsula Water Management District
investigated 32 water supply alternatives before selecting five alternatives for final
analysis. The preferred environmentally superior alternative is the 24,000-af New Los
Padres Reservoir, with or without desalination. The New Los Padres Dam would be on
the Carmel River and would completely inundate the existing dam and reservoir. The
New Los Padres Reservoir could provide 22,000 af of supply in an average year to the
Monterey Peninsula’s water supply system.

Table CC-4. Water Supplies with Level | Water Management Programs

(Decision 1485 Operating Criteria for Delta Supplies)
(thousands of acre-feet)

Supply 1990 2000 2010 2020
average drought average drought average drought average drought
Surface
Local 76 56 100 78 100 78 100 78
Local imports 0] 0 0 0] 0 o 0 0
Colorado River 0 0 0 0 0 0 0 0
CvP 53 19 56 19 100 30 103 30
Other federal 65 46 65 46 65 46 65 46
SWP 0 0 53 25 53 43 53 43
Ground water®™ 688 762 678 768 682 775 686 780
Overdraft? 245 245 — — —_ — —_ —_
Reclaimed 15 15 67 67 78 78 78 78
Dedicated natural flow 1 0 17 [ 17 [ 17 6

TOTAL

1,143 1,143 1,036 1,009 1,095 1,056 1,102 1,061

82

{1) Average ground water use is prime supply of ground water basins and does not include use of ground water which is artificially recharged from surface sources into the ground

water basins.

{2) The degree future shortages are met by increased overdraft is unknown. Since overdraft is not sustainable, it is not included as a future supply.

Many areas within the Southern PSA use local surface water projects and ground
water extractions as their primary sources of water. Surface water storage facilities
include Salinas Reservoir, Twitchell Reservoir, and Lake Cachuma. Annual
precipitation and spring runoff from nearby mountains determine the reliability of
these vital water supplies. In some instances, emergency measures, such as those in
1990 when local and SWP water from Ventura County was wheeled to Santa Barbara,
must be implemented to ensure an adequate supply of water. In 1992, Santa Barbara
and San Luis Obispo counties approved extending the Coastal Branch of the SWP,
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which will increase their future water supply reliability. Table CC-4 shows water
supplies with additional Level I water management programs.

Agencies within San Luis Obispo County have requested 4,830 af from the SWP,
while requests from Santa Barbara County total 42,486 af. Availability of SWP supplies
in Santa Barbara and to a lesser degree San Luis Obispo counties will lessen the
severity and frequency of water supply shortages and will help alleviate ground water
overdraft. The County of San Luis Obispo is also negotiating to take delivery of its full
entitlement of 17,500 af of Nacimiento Reservoir water by the year 2000.

The City of San Luis Obispo has actively been pursuing the Salinas Reservoir
Expansion Project to supplement its water supply. The project involves installation of
spillway gates to expand the storage capacity of the existing reservoir from about
23,840 af to 41,790 af. This project will increase the reservoir storage by about 17,950
afand increase the City annual supplies by about 1,650 af. The Environmental Impact
Report for the project is expected to be certified in 1994.

The City of Lompoc has voted not to take its 4,000-af entitlement of SWP water
and plans to negotiate for federal water from Lake Cachuma. Currently, Lake Cachuma
water goes to residents in the Santa Barbara area and to the Santa Ynez River Water
Conservation District.

Other measures to augment water supplies are under consideration by various
water agencies. Cloud seeding has been effective in the Monterey County mountains.
Desalination, reservoir enlargement, and importing surface water are options to
increase surface water supplies. The USBR completed a study of the cost effectiveness
of extending the San Felipe Project of the federal CVP, which would deliver water to the
Pajaro Valley. Several local government and water agencies are preparing water
management plans which will address short-, medium-, and long-term schemes to
reduce water use and bring in additional water.

Water recycling will play an increasing role in supplies for nonconsumptive use.
The Carmel Area Wastewater District will begin construction during 1993 of a water
recycling project that will serve seven golf courses and two recreational areas in the
Pebble Beach area of Monterey County. Plans call for enough recycled water to meet
almost 100 percent of the users’ irrigation demands. The project is being developed
with the Pebble Beach Community Services District.

Water recycling facilities have been built by the City of Santa Barbara and by the
Goleta Water District. The City recently completed Phase II of its project, bringing the
total delivery capability of the City to about 1,200 af per year. Goleta Sanitary District
and Goleta Water District have recently dedicated a desalination plant with a capacity
of 2,300 gallons per minute.

The Monterey Regional Water Pollution Control Agency was formed in the 1970s
to seek solutions to the problem of water pollution, and is comprised of a dozen local
entities. During the late 1970s the MRWPCA began purchasing the treatment plants
and outfalls owned by its member agencies. To comply with regulations of the SWRCB
and the U.S. EPA, old outfalls were replaced by a large outfall discharging two miles
offshore. The installation of interceptor pipelines and pump stations to divert waste
water from Pacific Grove, and the upgrade of the Monterey Treatment Plant were
completed in 1981. In 1983, a series of interceptor pipelines, pump stations, and a
new ocean outfall were completed.

The Monterey County Water Resources Agency is in the process of screening nine
major project alternatives, each with several components, to bring the Salinas Basin
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into balance and reduce sea water intrusion. Some of the alternatives include enlarging
the capacities of San Antonio and Nacimiento reservoirs, constructing a tunnel to
transport water from Nacimiento to San Antonio, constructing dams on the Arroyo
Seco River and Chalone Creek, and developing a dispersed well system and
transportation system to convey water from south Monterey County to water deficient
areas in north Monterey County.

Water Use

In 1990, water use in the region was divided 60 and 40 percent between the
Northern and Southern PSAs, respectively. Agricultural water use accounts for 78
percent of the region’s
total water use, while
urban water use is 20
percent of the total. The
remainder of  the
region’s water use is for
energy production,
environmental needs,
conveyance losses, and
recreation. The 1990
level net water use in the
region is about
1,143,000 af. Forecasts
indicate that average
annual water demand
will increase about 13
percent to 1,291,000 af
by 2020. Figure CC-3
shows net water
demand for the 1990 level of development. The 1990 level drought demand is
1,213,000 af and is projected to increase to 1,379,000 by 2020.

Figure CC-3.
Central Coast Region
Net Water Demand
(1990 Level
Average Conditions)

Urban Water Use

Population in the
Central Coast is ex-
pected to grow by about
56 percent by 2020 to
over 2 million people.
Figure CC-4 shows ap-
plied urban water de-
mand, by sector, for the
1990 level of develop-
ment. Table CC-5
shows urban water de-
mand projections to
2020.

Figure CC-4.

Central Coast Region
Urban Applied Water
Use by Sector

(1990 Level

Average Conditions)

Governmental

In the Southern
PSA, average 1990
level per capita use for
the San Luis Obispo
and Santa Barbara
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Table CC-7. 1990 Evapotranspiration of Applied Water by Crop

Irrigated Crop Total Acres Total ETAW

(1,000} (1,000 AF)
Grain 28 5
Sugar beets 5 8
Corn 3 3
Other field 16 17
Alfalfa 27 68
Pasture 20 51
Tomatoes 14 21
Other truck 321 415
Other deciduous 20 28
Vineyard 56 61
Citrus/olives 18 27
TOTAL 528 704

About one-third of the wine grape acreage in the Salinas Valley has been con-
verted to low-volume irrigation systems in recent years. There has also been a slight
trend towards buried drip irrigation in vegetable crops in the same area. This trend is
even more pronounced in San Benito County. About one-fourth of these plantings are
currently using this method. In this same area the small acreage of new deciduous tree
plantings are on low-volume systems. Water conservation measures implemented by

growers for their ir-
rigation operations
are often related to
operating-cost  re-
ductions. Drip, low-
flow emitters, and
sprinklers are used
for many of the
grape, citrus, and
subtropical fruit or-
chards (vineyardsare
also retrofitted with
overhead sprinklers
for frost protection).
Growers also use
hand-moved sprin-
klers to meet pre-ir-
rigation and seed
germination require-
ments for most
truck, corn, tomato,
and some field crops;

this is usually followed by furrow irrigation. Seedling transplants for some truck crops
eliminate the need for seed germination irrigation.

Rows of lettuce stretch
out to the horizon in
Salinas Valley.
Irrigated crop acreage
in the region is
Jorecasted to increase
only slightly.
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Table CC-8. Agricultural Water Demand

(thousands of acre-feet)

Planning Subarea 1990 2000 2010 2020
average  drought average drought average drought average  drought
Northern
Applied water demand 705 711 735 742 766 773 78 787
Net water demand 551 594 569 615 587 634 593 647
Depletion 542 583 560 604 578 623 583 636
Southern
Applied water demand 435 467 431 464 416 447 408 446
Net water demand 342 367 34 367 333 357 328 356
Depletion 342 367 341 367 333 357 328 356
TOTAL
Applied water demand 1,140 1,178 1,166 1,206 1,182 1,220 1,189 1,233
Net water demand 893 961 910 982 920 991 921 1,003
Depletion 884 950 901 971 N 980 911 992
Environmental Water Use
The recent drought has created problems for the fish and wildlife in the region.
Along the rivers, riparian habitat has diminished. Likewise, the lack of precipitation
has weakened or killed trees and native vegetation in the foothill and mountain areas,
creating potential fire problems. insect infestation. and disease.
Sea gulls sun The Carmel Riv-
themselves on rocks er, San Luis Obispo
along the shore of Creek, Santa Ynez
Monterey Bay. The bay River, and other
is home to the coastal streams have

California sea otter.
which is now enjoying
a resurgence in its
population.

historically been habi-
tats for steelhead.
However, steelhead
migration has been
reduced by dam
construction, low
flows due to surface
water diversions,
ground water pump-
ing, poor water quali-
ty, and habitat degra-
dation. A number of
projects have been
proposed for these
systems, ranging from
dam enlargements on
the Carmel and Santa Ynez rivers to a water reclamation project on San Luis Obispo
Creek. Environmental net water demand accounts for 1,000 af. Table CC-9 shows the
total environmental instream water needs for the region.

e T
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Table CC-10. Total Water Demands

(thousands of acre-feet)

Category of Use 1990 2000 2010 2020
average drought average drought average drought average drought
Urban
Applied water demand 273 277 315 321 365 373 420 429
Net water demand 229 233 263 268 304 3N 349 357
Depletion 203 206 235 239 272 278 315 321
Agricultural
Applied water demand 1,140 1,178 1,166 1,206 1,182 1,220 1,189 1,233
Net water demand 893 961 910 982 920 991 921 1,003
Depletion 884 950 901 971 911 980 211 992
Environmental
Applied water demand 4 2 4 2 4 2 4 2
Net water demand 1 0 1 0 1 0 1 0
Depletion : 1 0 1 0 1 0 1 0
Other
Applied water demand 17 18 17 18 17 18 17 18
Net water demand 20 19 20 19 20 19 20 19
Depletion 20 19 20 19 20 19 20 19
TOTAL
Applied water demand 1,434 1,475 1,502 1,547 1,568 1,613 1,630 1,682
Net water demand 1,143 1,213 1,194 1,269 1,245 1,321 1,291 1,379
Depletion 1,108 1,175 1,157 1,229 1,204 1,277 1,247 1,332
(1) Includes major conveyance facility losses, recreation uses, and energy production.
Legisiation and Litigation
Nacimiento Releases. Over the past several years, two lawsuits were filed
seeking to control the water releases from Nacimiento Reservoir. The first one was filed
by a group of homeowners and interested individuals in the Nacimiento area. Initially,
the group obtained a temporary restraining order preventing water releases from the
reservoir., However, the order was later released and the plaintiff's request for an
injunction was denied. In addition, the court found that the Monterey County Water
Resources Agency was not required to comply with CEQA in setting its yearly release
schedule. The second lawsuit was settled shortly after it was filed by a recreation
concessionaire at Nacimiento to maintain the recreation at the reservoir during the
drought. The Monterey County Water Resources Agency agreed to retain water in the
reservoir for recreation uses for the year, but the action did not set a precedent for
future years.
Regional Issues
Cloud Seeding. In early 1990, the Monterey County Water Resources Agency
initiated a cloud seeding program which was designed to increase rainfall and runoff
for the Arroyo Seco River, as well as the San Antonio and Nacimiento reservoirs. As part
of the rainfall enhancement program, aircraft seeding operations dispensed silver
iodide. An experimental radio-controlled, ground-based propane dispenser was also
installed in the Arroyo Seco area. Overall, the Monterey County Water Resources
Agency concluded that rainfall increased from 12-16 percent for water year 1990-91,
Q1
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16 to 20 percent for water year 1991-92, and preliminary results show an increase
from 12 to 21 percent for water year 1992-93.

Santa Barbara County proposed a cloud seeding design for the 1992-93 winter
program similar to the previous year. The proposed project design is ideally suited to
conduct a state-of-the-art operation. The key components are a dedicated weather
radar, a seeding aircraft. remotely controlled ground generators, a computerized
GUIDE model, and an experienced weather modification meteorologist familiar with
the area.

For the past two years, in San Luis Obispo County, the City of San Luis Obispo,
and Zone 3 of the San Luis Obispo County Flood Control and Water Conservation
District conducted a cloud seeding program.

Local Issues

Pajaro Valley Shortages. The Pajaro Valley is experiencing adverse effects from
the recent drought, most notably ground water overdraft and accelerated sea water
intrusion. About 70 homes in one development along the coastline have had their
water supply affected by sea water intrusion. Local homeowners installed expensive
water purification equipment, purchased bottled water, or trucked in water to solve the
problem. The homeowners currently are negotiating with City of Watsonville officials to
obtain a potable water supply. Watsonville officials proposed a pipeline from the city
limits to the Sunset Beach area at a cost of $10,000 per home. The pipeline
construction project will take approximately three years to complete, but will provide
a potable water supply for the residents.

To better manage its water resources, the Pajaro Valley Water Management
Agency, in cooperation with the USBR, is preparing a Basin Management Plan for the
Pajaro Valley. To meet the future demands of the area. a combination of alternatives
must be employed.

Pajaro Valley Water Augmentation. A Basin Management Plan for the Pajaro
Valley was approved in December 1993 by the directors of the Pajaro Valley Water
Management Agency. Key elements of the preferred alternative include a dam on
College Lake to create a 10,000-af reservoir and a connection to the San Felipe branch
of the CVP, and a coastal pipeline to meet the needs of agricultural users between
Highway 1 and the ocean. The proposed San Felipe extension involves transporting
water from the existing Santa Clara Conduit, a key feature of the San Felipe Division,
which delivers water from San Luis Reservoir into Santa Clara County, with a fork into
San Benito County. The pipeline, with a capacity up to 67 cfs, could provide a
maximum annual volume of 19,900 af annually for municipal and industrial, as well
as agricultural, water use in the Watsonville area. The supply for the San Felipe
extension will probably come from reallocation of CVP supply. To date, no contract
negotiations have occurred to bring water into the Watsonville area; however, PVWMA
and USBR held several discussions to develop a process to address PVWMA needs
under the CVPIA.

The Salinas Basin aquifers have been in a state of overdraft for many years
resulting in sea water intrusion in the coastal areas. The rate of sea water intrusion has
increased rapidly because of increased agricultural production, urban development,
and the effects of the recent drought. Evidence of seawater intrusion has been detected
in wells a few miles from the City of Salinas.
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The Monterey County Water Resources Agency continues to investigate several
methods to bring the Salinas Basin into balance. These methods include both water
management measures and capital facilities projects.

Monterey Peninsula Problems. Improvements to the Monterey Peninsula’s
water supply system are needed for several reasons. Water supply in average rainfall
years far exceeds demand; however, the area is vulnerable to climate variability and the
impact of multi-year droughts. When dry years occur, shortages rapidly develop due to
inadequate storage on the Carmel River and increased pumping and overdraft of
ground waet\t;r basins. Urban growth has also contributed to the need for an increased
drought period water supply. Tourism, a major industry for the region, has also
increased since construction of the Monterey Bay Aquarium. Without an increase in
the water supply for the region, the risk of more frequent shortages in dry years will
increase. The Monterey Peninsula Water Management District has taken a number of
actions to address the need for a reliable water supply. The district has already
implemented several programs, including an urban water conservation program.

Water Balance

Water budgets were computed for each Planning Subarea in the Central Coast
Region by comparing existing and future water demand forecasts with the forecasted
availability of supply. The region total was computed by summing the demand and
supply totals for all the planning subareas. This method does not reflect the severity of
drought year shortages in some local areas, which can be hidden when planning
subareas are combined within the region. Thus, there could be substantial shortages
in some local areas during drought periods. Local and regional shortages could also be
more or less severe than the shortage shown, depending on how supplies are allocated
within the region, a particular water agency's ability to participate in water transfers or
demand management programs (including land fallowing or emergency allocation
programs), and the overall level of reliability deemed necessary. Volume I, Chapter 11
presents a broader discussion of demand management options.

Table CC-11 presents water demands for the 1990 level and for future water
demands to 2020 and balances them with: (1) supplies from existing facilities and
water management programs, and (2) future demand management and water supply
management options.

Regional net water demands for the 1990 level of development totaled 1,143,000
and 1,213,000 af for average and drought years, respectively. Those demands are
forecasted to increase to 1,291,000 and 1,379,000 af, respectively, by the year 2020,
after accounting for a 30,000-af reduction in urban water demand resulting from
additional long-term water conservation measures.

Urban net water demand is forecasted to increase by about 52 percent by 2020,
due to projected increases in population. Agricultural net water demand is forecasted
to increase by about 3 percent, primarily due to an expected increase in double
cropping in the region. Environmental net water demands, under existing rules and
regulations, will remain essentially level; however, there are several Central Coast
Region streams where increases in instream flow for fisheries have been proposed.

Average annual supplies, including 245,000 af of ground water overdraft, were
generally adequate to meet average net water demands in 1990 for this region.
However, during drought, present supplies are insufficient to meet present demands
and, without additional water management programs, annual average and drought
year shortages by 2020 are expected to increase to about 345,000 and 450,000 af,
respectively.
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Table CC-11. Water Budget

(thousands of acre-feet)

Water Demand/Supply 1990 2000 2010 2020
average  drought average drought average drought average  drought
Net Demand
Urban—with 1990
level of conservation 229 233 276 281 327 334 379 387
—reductions due to
long-term conservation
measures (Level ) — — -13 -13 -23 -23 -30 -30
Agricultural—with 1990
level of conservation 893 961 910 982 920 991 921 1,003
—reductions due fo
long-term conservation
measures (Level 1) — — 0 0 0 0 0 0
Environmental 1 0 1 0 1 0 1 0
Otherlt} 20 19 20 19 20 19 20 19
TOTAL Net Demand 1,143 1,213 1,194 1,269 1,245 1,321 1,291 1,379
Water Supplies w/Existing Facilities Under D-1485 for Delta Supplies
Developed Supplies
Surface Water? 209 136 220 144 244 148 247 148
Ground Water 688 762 694 769 695 776 698 781
Ground Water Overdraft® 245 245 — — — — - —
Subtotal 1,142 1,143 214 9213 939 924 945 929
Dedicated Natural Flow 1 0 1 0 1 0 1 0
TOTAL Water Supplies 1,143 1,143 915 9213 940 924 946 929
Demand/Supply Balance 0 =70 =279 -356 -305 ~397 -345 -450
Level | Water Management Programs
Long-term Supply Augmentation
Reclaimed - — 44 44 55 55 55 55
Local —_ — 24 22 24 22 24 22
Central Valley Project/
Other Federal - —_ 0 0 20 7 20 7
State Water Project — — 53 25 53 43 53 43
Subtortal - Level | Water
Management Programs 0 0 i21 N 152 127 152 127
Net Ground Water or
Surface Water Use Reduction
Resulting from Level | Programs — — -19 -4 -16 -4 -15 -4

Remaining Demand/Supply Balance Requiring Short-term Drought Management and/or Level Il Options
0 -70 -177 -269 -169 =274 -208 =327

{1}Includes major conveyance facility losses, recreation uses, and energy production.

{2) Existing and future imported supplies that depend on Delta export capabilifies are based on SWRCB D-1485 and do not fake info account recent actions fo profect aquatic species. As such,
regional water supply shortages are understated {note: proposed envi tal water d Is of 1 to 3 MAF are included in the California water budget).

{3)The degree future shortages are met by increased overdraft is unknown. Since overdraft s not sustainable, it is not indluded s o future supply.

{4] Protection of fish and wildlife and a long-term solution to complex Delta problems will determine the feasibility of several water supply augmentation proposals and their water supply benefits.
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With planned Level I water management programs, average and drought year
shortages could be reduced to 208,000 and 327,000 af, respectively. The remaining
shortage requires both additional short-term drought management, water transfers, !
and demand management programs, and future long-term Level Il water management =
programs, depending on the overall level of water service reliability deemed necessary / '
by local agencies, to sustain the economic health of the region. This region depends on
export from the Sacramento-San Joaquin Delta for a portion of its supplies. Shortages
stated above are based on D-1485 operating criteria for Delta supplies and do not take 1
into account recent actions to protect aquatic species in the estuary. As such, regional
water supply shortages are understated.
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Los Angeles is California’s most populated urban area.
Urban land use accounts for 25 percent of the total land
area in the South Coast Region.
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The most urbanized region in California is the South Coast. Although it covers  §outh Coast
only about 7 percent of the State’s total land area, it is home to roughly 54 percent of Re gi on
the State’s population. Extending eastward from the Pacific Ocean, the region is
bounded by the Santa Barbara-Ventura county line and the San Gabriel and San
Bernardino mountains on the north, the Mexican border on the south, and a
combination of the San Jacinto Mountains and low-elevation mountain ranges in
central San Diego County on the east. Topographically, the region is comprised of a
series of broad coastal plains, gently sloping interior valleys, and mountain ranges of
moderate elevations. The largest mountain ranges in the region are the San Gabriel.
San Bernardino, San Jacinto, Santa Rosa, and Laguna mountains. Peak elevations are
generally between 5,000 and 8,000 feet above sea level; however, some peaks are
nearly 11,000 feet high. (See Appendix C for maps of the planning subareas and land
ownership in the region.)

The climate of the region is Mediterranean-like, with warm and dry summers
followed by mild and wet winters. In the warmer interior, maximum temperatures
during the summer can be over 90°F. The moderating influence of the ocean results in
lower temperatures along the coast. During winter, temperatures rarely descend to
freezing except in the mountains and some interior valley locations.

About 80 percent of the precipitation occurs during the four-month period of
December through March. Average annual rainfall quantities can range from 10 to 15
inches on the coastal plains and 20 to 45 inches in the mountains. Precipitation in the
higher mountains commonly occurs as snow. In most years, snowfall quantities are
sufficient to support a wide range of winter sports in the San Bernardino and San
Gabriel mountains.

There are several prominent rivers in the region, including the Santa Clara, Los
Angeles, San Gabriel, Santa Ana, Santa Margarita, and San Luis Rey. Some segments
of these rivers have been intensely modified for flood control. Natural runoff of the
region’s streams and rivers averages around 1,200,000 af annually.

Population

Growth has been fairly steady since the first boom of the 1880s. Thel1990
population was up 26 percent from 12,970,000 in 1980. Much of the population

Region Characteristics
Average Annual Precipitation: 18.5 inches  Average Annual Runoff: 1,227,000 af

Land Area: 10,950 square miles 1990 Population: 16,292,800
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increase is due to immigration, both from within the United States and from around
the world. Most of the region’s coastal plains and valleys are densely populated. The
largest cities are Los Angeles, San Diego, Long Beach, Santa Ana, and Anaheim. Each
of these is among California’s top ten most populated cities; Los Angeles and San Diego
also are the second and sixth largest cities in the United States, respectively. The
region is also home to six of the State’s ten fastest growing cities in the 50,000 to
200,000 population range. These are Corona, Fontana, Tustin, Laguna Niguel,
National City, and Rancho Cucamonga. Areas undergoing increased urbanization
include the coastal plains of Orange and Ventura counties, the Santa Clarita Valley in
northwestern Los Angeles County, the Pomona/San Bernardino/Moreno valleys, and
the valleys north and east of the City of San Diego. The region’s population is expected
to increase by 55 percent by 2020. Table SC-1 shows regional population projections
to 2020.

Table SC-1. Population Projections

(thousands)

Planning Subarea 1990 2000 2010 2020
Santa Clara 834 1,063 1,301 1,556
Metropolitan Los Angeles 8,501 9,445 10,376 11,505
Santa Ana 4,023 5,155 6,230 7,384
San Diego® 2,935 3,610 4,191 4,870
TOTAL 16,293 19,273 22,098 25,315

* The San Diego PSA includes parts of Riverside and Orange counties.

Land Use

Despite being so urbanized, about one-third of the region’s land is publicly
owned. Approximately 2,300,000 acres is public land, of which 75 percent is national
forest. Urban land use accounts for about 1,700,000 acres, and irrigated cropland
accounts for 288,000 acres. Figure SC-1 shows land use in the South Coast Region.

The major industries in the region are national defense, aerospace, recreation
and tourism, and agriculture. Other large industries include electronics, motion
picture and television production, oil refining, housing construction, government, food
and beverage distribution, and manufacturing (clothing and furniture). While defense,
aerospace, and oil refining are currently in a decline. the South Coast Region has a
strong and growing commercial services sector. International trading, financing, and
basic services are major economic contributors to the region.

One of the most important land use issues in the South Coast Region is whether
to prohibit housing and other urban land uses from spreading into the remaining
agricultural land and open space. Some of the region’s agricultural land is currently
protected through the State’s Willilamson Act. Some local governments have
established agricultural preserves in their areas. The desire to retain open space in the
Los Angeles area also has led to parkland status for parts of the Santa Monica
Mountains. Preservation of coastal wetlands and lagoons in the region is another prime
concern. A 1993 agreement between federal, State, and local agencies to protect
endangered gnatcatcher habitat is a good example of protection of open space to
benefit wildlife.
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Table SC-2. Major Reservoirs

Reservoir Name River Capacity (1,000 AF) Owner
Casitas Coyote Creek 254 USBR
Lake Pirv Piru Creek 88.3 United WCD
Pyramid Piru Creek 171.2 DWR
Matilija Muatilija Creek 1.5 Ventura CO FCD
Castaic Castaic Creek 3237 DWR
Cogswell San Gabriel 8.9 Los Angeles CO FCD/Dept. of Public Works
San Gabriel San Gabriel 42.4 Los Angeles CO FCD/Dept. of Public Works
Big Bear Lake (Bear Valley) Bear Creek 73.4 Big Bear MWD
Perris Bernasconi Pass 131.5 DWR
Mathews Trib Cajalco Creek 179.3 MWDSC
Lake Hemet San Jacinto River 13.5 Lake Hemet MWD
Railroad Canyon San Jacinto River 11.9 Temescal Water Co.
Irvine Lake {Santiago Creek) Santiago Creek 25.0 Serrano [D/Irvine Ranch WD
Skinner Tucalota Creek 44.2 MWDSC
Vail Temecula Creek 50.0 Rancho California WD
Henshaw San Luis Rey River 53.4 Vista ID
Lake Hodges San Dieguito River 377 City of San Diego
Sutherland Santa Ysabel Creek 29.0 City of San Diego
San Vicente San Vicente Creek 90.2 City of San Diego
El Capitan San Diego River 112.8 City of San Diego
Cuyamaca Boulder Creek 11.8 Helix WD
Lake Jennings Quail Canyon Creek 9.8 Helix WD
Murray Chaparral Canyon 6.1 City of San Diego
Lake Loveland Sweetwater River 254 Sweetwater Authority
Sweetwater Sweetwater River 28.1 Sweetwater Authority
Lower Otay Otay River 49.5 City of San Diego
Morena Cottonwood Creek 50.2 City of San Diego
Barreft Cottonwood Creek 37.9 City of San Diego
Miramar Big Surr Creek 7.3 City of San Diego
Seven Oaks Santa Ana 146 COE under construction
Prado Santa Ana 183.2 COE 1941

There are numerous ground water basins along the coast and inland valleys of

the region. Many of these basins are adjudicated or managed by a public agency (see
Volume I, Chapters 2 and 4). Recharge occurs from natural infiltration along river
valleys, but in many cases, basin recharge facilities are in place using local, imported,
or reclaimed supplies. Some ground water basins are as large as several hundred
square miles in area and have a capacity exceeding 10,000,000 af. The current
estimated annual net ground water use approaches 1,100,000 af.

Basins close to the coast often have troubles with sea water intrusion.
Historically, additional recharge or a series of injection wells forming a barrier have
been used to mitigate this problem. Other ground water quality concerns are high TDS,
nitrates, PCE, sulfates, pesticide contamination (DBCP), selenium, and leaking fuel
storage tanks.

Approximately 82,000 af of new water was produced by recycled water in 1990,
about 2 percent of the region’s supply. Recycled water is most often used for irrigating
freeway and other urban landscaping, golf courses, and some agricultural land; it is
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