AD=AD42 169

_UNCLASSIFIED

S

W

CALIFORNIA REGION FRAMEWORK STUDY COMMITTEE F/G 8/6
COMPREHENSIVE FRAMEWORK STUDY. CALIFORNIA REGION. MAIN REPORT.(U)

MAY 72

| B




COMPREHENSIVE FRAMEWORK STUDY
CALIFORNIA REGION

) Ty o
L/ | st

e )
¢ [ |

Wd/ﬂ (Reﬁ@l/ L JuL 28 1677 |||

. eporoved | I

| AT e 1 |
STV G
> A

spcE BN W ERIIWARPEAERTE VI

ADAD42169

. i 3
A ! !
v | __________l

ORIGINAL CONTAINS COLOR PLATES: ALL pp¢
REPRODUCTIONS Wikl BE iN BLACK AND WHI
LSRN i L

IDAHO

COLORADO
ARZONA

3 > |
| - /
! OO ; |
[ [
Py ’ |
T | '
a i ‘ / /
B o5 ;
—= : MAY
jop Prepared by:
{ Californio Region Framework Study Committee
' For Pacific Southwest Inter-Agency Committee
oaty LA\ Water Resources Council




Y
]

TN
N

{
\

WO

omprensive :Fr'dmrwﬁeWGrk Study .
CALIFORNIA REGION:-

MAIN REPORT.

e o
——— P

This report of the California Region Framework Study Committee was prepared
at field-level and presents a framework program for the development and manage-
ment of the water and related land resources of the California Region. This report
is subject to review by the interested Federcl agencies at the department level, by
the Governors of the affected States, and by the Water Resources Council prior to
its transmittal to the Congress for its consideration.

| MAY 872 ‘

Prepared by the
California Region Framework Study Committee *

For the
Pacific Southwest Inter-Agency Committee
/
P 7> o
- -/ o 17
/_4..- // Ny Y e

= - . - - — 4
" - e




FRAMEWORK STUDY COMMITTEE

The California Region Framework Study Committee directed prep-
aration of the Main Report and its 18 appendixes. Representatives

of the following agencies comprise this Committee:

CALIFORNIA AGENCIES
HUMAN RELATIONS AGENCY
Public Health, Department of

RESOURCES AGENCY
Colorado River Board of California
Conservation, Departmen’
Fish and Game, Departi
Navigation and Ocean Deve. pment, Department of
Parks and Recreation, Department of
Reclamation Board
Water Resources, Department of

1 Water Resources Control Board

NEVADA AGENCY

COLORADO RIVER COMMISSION OF NEVADA
OREGON AGENCY

STATE WATER RESOURCES BOARD

INTERSTATE AGENCY
KLAMATH RIVER COMPACT COMMISSION

UNITED STATES AGENCIES
AGRICULTURE, DEPARTMENT OF
Economic Research Service

Forest Service
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UNITED STATES AGENCIES (Cont'd)
Rural Electrification Service

Soil Conservation Service

ARMY, DEPARTMENT OF THE

Engineers, Corps of

COMMERCE, DEPARTMENT OF

Business and Defense Services Administration
Environmental Science Services Administration

National Oceanic and Atmospheric Administration
FEDERAL. POWER COMMISSION

HEALTH, EDUCATION AND WELFARE, DEPARTMENT OF

Public Health Service
INTERIOR, DEPARTMENT OF THE

Federal Water Quality Administration¥*
Geological Survey

Indian Affairs, Bureau of

Land Management, Bureau of

Lower Colorado River Land Use Office
Mines, Bureau of

National Park Service

Outdoor Recreation, Bureau of
Reclamation, Bureau of

Sport Fisheries and Wildlife, Bureau of
INTERNATIONAL BOUNDARY AND WATER COMMISSION

LABOR, DEPARTMENT OF

*Now part of the Environmental Protection Agency
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SUMMARY
)

This study report, prepared by state and federal agencies under
the guidance of the United States Water Resources Council, outlines
alternative uses of water and related land resources in the Cali-
fornia Region between 1965 and 2020, The Region includes all of
California and 7 percent of Oregon, - =, LG 0 4 - |

In 1965, after more than a century of development, the Region
supported 18 million people., Although it still led the United States
in agricultural production, it had become increasingly dependent upon
manufacturing and the service industry.

By 2020, the population of this Region is estimated to be 2% to
3 times that of 1965; its per capita income, more than 4 times that
of 1965, Such growth will increase the demand upon land and water
and will intensify existing environmental problems. The need for
food and fiber will more than double; and that for recreational op-
portunities will triple., The need for reduction in damage from flood,
erosion, and wildfire will be 3 to 6 times, and that for electric
power will be 20 to 25 times that of 1965. Excluding the need for
water to enhance the fishery, to improve water quality, to provide
streamside recreation, and to modify outflow from the Sacramento-

San Joaquin River Delta, the need for water will be 1.3 to 1.6 times
that of 1965. A much greater increase, 2 or 2% times, would be re-
quired except that projected increases in crop yields will allow
agriculture to meet food and fiber needs without an additional 25 to
30 million acre-feet of water that would otherwise be needed to irri-
gate crops.

Requirements for additional irrigated cropland range from 2.5
million acres to 0,7 million acres depending upon which of the alter-
native assumptions of economic activity are considered.

The resources of the Region can meet most needs of the inhabi-

tants of the Region until 2020, Except for conveyance features,

e




existing major water supply works ~- together with those under con-
struction -- generally will satisfy the immediate water needs of

the first time frame, 1965-1980, and some of those of the second

time frame, 1980-2000. The Region can reduce flood, fire, and
erosion damages to a practicable minimum. Some problems of choice
will exist among uses and between preservation and development. Lack
of suitable land will limit grazing, timber production, waterfowl
habitat, and ocean beach recreation. Financial, legal, and physical
restrictions could limit recreation development to the point that
only about one-third of the recreation needs will be met., The Frame-
work Study finds that present lag in required waste water treatment
probably will not be overcome until 2000. The State of California
has indicated, however, that development of adequate treatment facil-
ities in its portion of the Region will proceed at a much faster
rate than that assumed for this finding.

The South Coastal and Colorado Desert Subregions of the Cali-
fornia Region and other areas within or joining the Colorado River
Basin are dependent to an important degree on water from the Colorado
River. As regulation and use of water within the Basin and export
of water from the Basin have proceeded, the mineral quality of the
river has steadily deteriorated. Federal agencies and the states
of the area have proposed a basinwide salinity control program to
halt the salinity increase and to lower the salinity if possible.

It is imperative that feasibility studies and implementation steps
for this program proceed rapidly.

The combined rate of federal and nonfederal investment necessary
to meet the need for water-related development will range from $700
to $800 million per year during the first time period. Current
(1966-1970) annual expenditures are about $1 billion, of which the
reported annual federal investment of $160 million has been only

about one-half the amount necessary.

XX




Present federal and nonfederal ongoing programs of resource
E planning, management, and development should continue with the
‘ view of recognizing the impacts, influences, and alternatives
presented in this report and supporting documents with emphasis
on the early action program. Planning must be sufficiently flexible
so as to overcome the difficulties inherent in projecting needs., If
growth rates prove more or less rapid than those projected for this
study, the sequence of implementing most proposals will remain as
planned even though the date of the implementation is advanced or
delayed. Planning must provide for acceptable ways to assess the
impact of alternative plans upon existing development and upon the

environment,

xxi




PART 1 - INTRODUCTION

Under the direction of the United States Water Resources
Council and the Pacific Southwest Inter~Agency Committee, the Cali-
fornia State-Federal Interagency Group organized the California
Region Framework Study Committee to guide the study of the present
and projected future development of water and related land resources
in the California Region. The Region is one of 18 such regions in
the coterminous United States. The Water Resources Planning Act of
1965 (Public Law 89-80, 79 Stat. 244) authorized the study.

The Water Resources Council expects the Framework Study to act
as a guide to the best use of water and related land resources so as
to meet needs between 1965 and 2020,

> The studies analyze water and related land resources problems,

——

and appraise the probable nature, extent, and timing of solutions
to those problems.

This California Region report considers problems of agricultural,
industrial, and domestic water supply. It considers problems of
irrigation, drainage, electric power, flood control, water quality,
navigation, watershed management, fish, wildlife, recreation, min-
erals, and the shoreline. Wherever possible, it identifies environ-
mental effects. f-

The period considered extends from 1965 to 2020, Projections
of population, economic development, and costs, etc., are compared
with existing conditions in 1965, Thus, all evaluations considered L
water projects operating before or during 1965. Projects placed in
operation after 1965 are included as appropriate.

Three rates of population and economic growth have been used
to project the needs of 1980, 2000, and 2020 and the effect of these
needs upon water and related resources. The lowest rate (Series D-
1970) projects a population of 45 million in 2020. The other two

rates (Base Plan and OBERS) each project a population of 55 million
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in 2020, but distribute that population differently between the
northern and southern area of the Region., The actual population
in 1965 was 18 million.

The report summarizes the results of studies reported upon in
18 appendixes whose titles appear on the inside of the front cover.
The needs for water, land, food, and fiber, etc., are compared
with the availability of the resources. General data, approxima-
tions and experienced judgment supplement detailed information when-~
ever needed to fill in the broad guidelines provided.

Concurrent with the Framework Studies, the State of California's
Department of Water Resources was engaged in its Coordinated State-
wide Planning Program. This is the State's core water resources
planning program and is a continuation of activities that commenced
upon publication of the California Water Plan in 1957, In recent

years, annual investments in this and closely related studies have

totalled more than $1 million. One of the recent products from this
program is an up-to-date summary of California's views regarding its
future water and related requirements and appropriate measures to

meet those needs, which was published by the Department of Water
Resources early in 1971 as Bulletin No. 160-70, "Water for California -

the California Water Plan - Qutlook in 1970".




PART IT - REGIONAL CHARACTERISTICS

The California Region includes all of California and 7 percent
of Oregon. About 900 miles long, it occupies 105,678,000 acres*, or
about 165,000 square miles. For hydrographic purposes, this study
has divided the Region into 11 subregions (Figure A-1).

LAND FORMS

Skirting the California coastline from north to south are a
series of mountain ranges, the Klamath Mountains, the California
Coast Range, the Transverse, and the Peninsular Ranges. Inland
from the Coast Range, the Central Valley lies west of the Southern
Cascade Range and the Sierra Nevada. Farther inland along the
eastern side of the Region lie the Modoc Plateau, the ranges of
the Great Basin, the Mojave Desert, and the Salton Trough.

The rugged Klamath Mountains ascend to about 9,000 feet.

The principal rivers, Klamath and Trinity, have cut deep, twisting
gorges through the mountains.

The California Coast Range, markedly linear, extends for nearly
600 miles along the coast, southeast from the Klamath Mountains.
Their numerous, often indistinct ridges rise from 2,000 to 7,000
feet and lie separated by the valleys of the Mad, Eel, Russian, and
Salinas Rivers, as well as by those of smaller streams.

The Transverse Range, of which Santa Rosa and Santa Cruz Islands
represent a seaward extension, breaks the southeastward grain of
topography that typifies much of the Region and instead trends east-
ward as a group of linear ranges. In this range the San Gabriel
Mountains, just north and northeast of Los Angeles, reach peak eleva-
tions of almost 10,000 feet. Los Angeles itself lies on a broad

coastal plain not much above sea level.

*104,182,000 acres of land; 1,496,000 acres of water.
101,564,000 acres in California; 4,114,000 acres in Oregon.




The Peninsular Range extends southward into Baja California.
Although Mount San Jacinto, the highest peak, reaches 10,831 feet,
the general altitude is lower than that of the ranges to the north,

The Central Valley dominates the Region inland from the Cali-
fornia Coast Range. This province is a vast elliptical plain 400
miles long and 50 miles wide. Its floor varies in elevation from
below sea level in the Delta to a few hundreds of feet above sea
level, The southward-flowing Sacramento River system drains the
northern half of this valley; the northward-flowing San Joaquin
River system drains the southern half. The two rivers converge
in the Sacramento-San Joaquin Delta., From here, the water flows,
via San Francisco Bay, through the only exit from the mountain-
rimmed valley, the Golden Gate.

The Southern Cascade Range contains two prominent volcanic
mountains: Lassen Peak (10,457 feet) and towering Mount Shasta
(14,162 feet)., The width of the range, throughout most of its
north~south length, is less than 25 miles.

In the Sierra Nevada, a great westward-dipping fault block
385 miles long and 85 miles wide, lofty mountain peaks tower above
precipitous gorges and canyons. About a dozen major streams traverse
the gentle western slope of the range and flow into the Sacramento
and San Joaquin Rivers., Some of the valleys or canyons occupied by
these streams are more than a half-mile deep. In the northern portion
of the Sierra Nevada, the crest elevation of the highest peak is less
than 8,500 feet, Crest elevations increase toward the south, cul-
minating in Mount Whitney, 14,495 feet high -- highest mountain in
the coterminous United States. The east slope of the Sierra Nevada,
throughout much of its length, drops precipitously into Owens Valley
and similar depressions to the north. Near Mount Whitney, this drop
is almost 2 miles in a horizontal distance of 6 miles.

The Modoc Plateau is a plateau of volcanic rock whose average

altitude is 5,000 feet above sea level. Above the plateau, numerous
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volcanic cones rise an additional 2,000 feet. In its extreme north-
east corner, the rugged Warner Mountains tower almost a mile. They
culminate in Eagle Peak, 9,883 feet above sea level,

The ranges of the Great Basin are extremely rugged, linear
mountains that attain altitudes exceeding 14,000 feet, The highest,
White Mountain Peak near the Nevada border, rises to 14,242 feet,
Also included in this area are the deserts of Owens Valley and Death
Valley, the latter containing the lowest point on the North American
Continent. It lies only 80 miles from Mount Whitney, but is 282 feet
below sea level,

The Mojave Desert, a great expanse of sandy valleys, dry lake
bottoms, and short, rugged mountain ranges, extends southward to the
California border at the Colorado River.

The Salton Trough, an alluvium-filled basin, lies just north
of the Mexican border., A feature peculiar to this desert is that
evaporation and seepage dry up most of the rivers in their valleys.
The Salton Trough contains the Salton Sea, the largest lake in
Southern California, which lies 235 feet below sea level. The highest

peaks of the Salton Trough rise almost to 7,500 feet.

GEOLOGY

The geologic history of existing land forms of the Region is
complex,

The sediment which fills the huge trough of the Central Valley
is miles deep. Some of this sediment is marine, deposited when the
valley formed part of a shallow sea; some is continental, deposited
by rivers as they eroded adjacent mountains,

In the Southern Cascade Range, lava burst forth forming vol-
canoes and flows which covered hundreds of square miles, Lassen Peak
remains the only active volcano. From 1914 through 1917, during its
most recent eruptions, lava and great blasts of gas felled trees for
miles around; clouds of steam and ash rose more than 5 miles into the

air,
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Beneath what today is the Sierra Nevada, massive invasions of
molten granite rock pushed, contorted, and melted the layered rocks
above them, then ccoled and solidified many miles beneath the earth's
surface. During the hundred million years that followed, rivers and
glaciers exhumed this granite. Today, it lies exposed throughout
much of the Sierra Nevada. In the process of erosion, the rivers
carried the mud, sand, and gravel downstream and deposited the sedi-
ment in a sea to the west, These sediments have since been folded
and uplifted, and now lie exposed in the present Coastal Range.

In ancient times, the Gulf of California extended northward
through the Salton Trough and inundated both the Imperial and
Coachella Valleys., Then the Colorado River, extending its delta,
built a land bridge across the Gulf. After the bridge was formed,
and the river was again flowing southward to the Gulf, the inland
body of water evaporated, exposing the Salton Trough. The land
bridge remains as the southern part of the Imperial Valley and the

adjoining Mexicali Valley in Mexico.

CLIMATE

Instead of the usual four seasons, most of the Region has
two ~- a dry, warm summer Season, and a wet winter season. The latter
generally lasts November through March in the southern part of the
Region and lasts October through April in the northern part.

Although the range of latitude within the Region is great, lat-
itude does not influence climate here as strongly as it does elsewhere
in the United States., Instead, topography causes isotherms to follow
topographic contours and move more from north to south than from east
to west, Because of abrupt changes in topography, the range of tem-
perature, the velocity of wind, and the amount of precipitation often
vary greatly within a few miles. The Sierra Nevada and Cascade Ranges
materially affect the movement of air masses and moisture, In addi-
tion to topography, the Pacific Ocean and the movement of the offshore

Pacific high pressure areas also influence the climate. The ocean




tends to equalize summer and winter temperatures along the coast

and contiguous inland valleys. The offshore Pacific high pressure
area moves southward in the winter, permitting cold air masses and
winter storms entry into the northern part of the Region. Contrari-
wise, the high moves northward in the summer, thus deflecting the
cool air masses back toward Canada.

Winter storms from the west bring precipitation which usually
falls as rain in the valleys and foothills and as snow in the moun-
tains. Figure A-2 shows the mean annual precipitation. Precipita-
tion increases from south to north and falls heaviest on the west
side of the mountains below 6,000 feet. When the snowpack melts in
the spring, the heaviest runoff descends the west side of the moun-
tains. To the south, heavy rains in early fall often result from
cyclonic storms moving in from the southeast.

The marine climate of the coast is characterized by warm
winters, cool summers, moderate relative humidity, and little daily
or seasonal range in temperature., Inland, the more continental
climate is characterized by warmer summers, colder winters, lower
relative humidity, and greater range in temperatures,

Topography determines the change from marine to continental
climates, Topography also controls the amount and the distribution
of the winter precipitation., Although snow do:»s fall in the Sierra
Nevada at elevations as low as 2,000 feet, it does not remain long
below elevation 4,000 feet. In the middle Sierra, snow falls most
heavily between 7,000 and 8,000 feet. At Tamarack, in Alpine County,
the annual depth averages 450 inches.

Regional temperatures have varied from 134°to -45°, Based on
long continued periods of heat, Death Valley is the hottest place in
the world.

The frost-free period ranges from 365 davs along the extreme
south coast to about 260 days along the north coast and in the
Central Valley. It averages 100 to 120 days in the northeastern
interior valleys, and 282 to 322 days in the Imperial Valley.
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As a result of the Pacific high pressure area, winds along the
coast prevail from the northwest. Elsewhere, local topography,
atmosphere pressure gradients, and proximity to the ocean and
mountains influence winds.

Relative humidities, comparatively high along the coast, gen-
erally increase from south to north., Along the north coast, they
are moderately high throughcut the year. Within the interior low-
land areas west of the Southern Cascade Mountains and the Sierra
Nevada they are low in summer and high in winter, East of these
ranges, humidities are low in summer. Summer thunderstorms strike
the interior in the higher mountains and desert areas, Coastal
thunderstorms, weak and infrequent, can occur in any month. Tornadoes
strike somewhere in the Region about once a year., Flooding which can
occur at any time is worse in winter when prolonged storms accompanied
by warm temperatures melt the snowpack. Localized, short-duration
convective-type storms sometimes flood small drainages. Dry weather
and drought, sometimes persistent, on occasion occur during the winter.

The regional climate favors the growth not only of most crops
grown commercially elsewhere in the United States, but also of certain
crops that are not grown commercially elsewhere in the United States.
Because rainfall distribution generally does not favor dryland crop
production, tarmers must irrigate.

Three characteristics of climate markedly affect planning in the
Region: (1) precipitation, and thus streamflow, differs so widely
between summer and winter that farmers in most areas have had to
irrigate even their pasturelands, and major cities have had to build
reservoirs to insure year-round water; (2) the prevalence of both
flood and drought years requires that planners design water systems

concordant with both; and (3) the geographic distribution of precip-

itation and available water supplies does not correspond with distribution

of the most desirable irrigable and habitable lands, and water has had

to be transported by aqueducts over increasing distances to meet water

needs of farms and cities.
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HISTORY

Navigators in the service of Spain first approached the Cali-
fornia coast in 1542, 50 years after Columbus discovered America.

They found a tribally organized, stone-age civilization, Although
primarily hunters and gatherers, the Indians practiced some agri-
culture along the Colorado River. European settlement began in 1769,
when the Spanish colonized California.

In 1819, Spain conveyed the Oregon area to the United States
under the Spanish-American Treaty and in 1848, Mexico ceded Cali-
fornia to the United States under the Treaty of Guadalupe Hidalgo.

The Spanish and Mexican periods introduced a pastoral society which
established extensive land grants, primarily for cattle raising.
But the discovery of gold in 1848 drew settlers from all parts of
the world. Of some 200,000 people in California at that time, only
about 15,000 were of European descent,

California became a state in 1850; Oregon in 1859,

As the more accessible gold deposits were exhausted, agricul-
ture resumed its dominant position as a means of livelihood. By the
1870s, ships and transcontinental railroads delivered wheat and timber,
and later oranges and other fruits and vegetables, to eastern and world
markets.

Mining had initiated large-scale water development, By the late
1800s and early 1900s, the experience and capital accumulated at that
time moved into irrigation, city water supply, and hydroelectric power
development, World War 1 spurred industrialization and introduced the
age of the automobile. Agriculture and industry have continued to
expand at accelerating rates through World War I1 to the present.

By 1965, the population had similarly grown to slightly over 18 million.




PART III - REGIONAL ECONOMY

Although by 1965 the Region had become heavily dependent upon

manufacturing and service industries, California itself led every
other state in the value of agricultural production. As measured
in terms of value added within the Region, processing of food and
kindred products formed the largest sector of the manufacturing
industry. In another area, the aerospace and defense industries
led trends toward the production of electronic instruments. In
terms of gross regional product alone, the Region's $70 billion in

1965 ranked high when compared with the nations of the world.

PEOPLE

More than 18 million people lived within the Region in 1965,
more than 90 percent of them in cities. Urban population concen-
trations are in Southern California, around the San Francisco Bay
area and, less densely, in the Central Valley. About 38 percent of
the people were employed. Census data for 1960 indicate that 40 per-
cent of the people wer¢ under 14 or over 65 and thus made up only a

minor part of the labor force.

FOREST PRODUCTS

The Region differs from others in the West in that it possesses
both a large supply and an even larger demand for lumber and wood
products.

Mill operators now process 27 different species of wood.

Los Angeles County, within the South Coastal Subregion, is one of
the major secondary wood processing areas of the country.

In the United States, only Oregon and Washington -- the latter
very recently -- surpass California in annual harvesting of timber.
California supplies one-seventh of the nation's lumber, most of its
commercial redwood, and four-fifths of its sugar pine. Oregon's

Klamath Basin supplies pine and fir products and supports the
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largest lodgepole pine operation in the West. In 1965, the Cali-
fornia Region produced one million Christmas trees and 5.7 billion
board feet of lumber -- enough to build 570,000 homes. A growing
pilywood industry produces one-tenth of the nation's softwood ply-
wood. Wood pulp and particle-board industries, postwar develop-
ments, use previously unused mill residues almost exclusively as

raw material,

In 1965, the Region's farms produced crops worth about $2.5
billion.,

Almost 7,400,000 acres of its cultivated lands lie in the
Central Valley within the Sacramento Basin, San Joaquin Basin,
Delta~-Central Sierra, and Tulare Basin Subregions, This valley
produces alfaifa, rice, cotton, sugar bects, tomatoes, and other
crops.

More than 1,750,000 acres of cultivated lands lie in coastal
valleys, mostly in the San Francisco Bay, Central Coastal, and
South Coastal Subregions. Conditions here favor the growth of a
wide variety of climatically restricted crops. Artichokes, brussel
sprouts, avocados, spinach, flower seeds, and citrus grow here on
about one million acres. Such specialty crops are valued at nearly
a half billion dollars annually.

More than 600,000 acres of cultivated lands lie in the interior
desert valleys cf Imperial, Coachella, and Antelope, in the Colorado
Desert and South Lahontan Subregions, The Region harvests about
15 percent of its alfalfa on more than 200,000 acres in these val-
leys. It produces nearly $9 million worth of grapefruit and dates
on just 12,000 acres in the Imperial and Coachella Valleys. These
valleys also produce much of the Region's supply of winter truck Crops.

The Klamath Basin in the North Coastal Subregion grew farm crops
valued at more than $27 million in 1965. The most important of these

were potatoes and malting barley.




Other cultivated lands lie scattered among mountain plateaus
and valleys. Although their total acreage is small, they produce

forage and hay crops important to local livestock industries.,
MINERALS

Minerals other than gold have proved more lasting in importance
to the Region. 1In 1965, the Region produced 48 mineral commodities
valued at $1.6 billion. Petroleum and natural gas provided about
two-thirds of this amount; nonmetals, principally cement, sand, and
gravel, provided about one-third. The Region produces major amounts
of asbestos, boron minerals, sodium sulfate, diatomite, mercury, rare

earth metals, and tungsten.

SERVICE, TRADE, AND TRANSPORTATION

Whether measured by the number of people they employ, or by
their contribution to the gross regional product, the service in-
dustry ranks ahead of manufacturing, trade, and transportation.

In addition to personal, professional, vocational, and social
services, such services include those of government agencies insur-
ance companies, real estate brokers, banking houses, and wholesale
and retail distributors, all linked by the communications and utility
industries,

International trade exemplifies the economic growth of the
Region. California's exports almost doubled between 1962 and 1967;
its imports increased more than 60 percent. In terms of dollars,
the San Francisco Bay area led in exports. Of 41 customs districts,
those of Los Angeles and San Francisco ranked fifth and sixth nation=-

ally in value of total trade in 1967.

ECONOMIC AND POPULATION PROJECTIONS

Projections to the year 2020 were made for three different
assumptions of economic and population growth; the OBERS, Base Plan,

and Series D-1970. (Figure A-3)
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The first two projections, OBERS
and Base Plan, each assume that the
population of the Region in 2020 will
approach 55 million. Each, however,
distributes this population differently
within the Region: the OBERS estimate
projects about 8 million more people
in Southern California than does the
Base Plan, The Series D-1970 projec-
tion assumes that the population in

2020 will approach only 45 million.

OBERS Projections

At the request of the Water Re-
sources Council, the Office of Business
Economics (OBE), now called the Bureau
of Economic Analysis, of the United
States Department of Commerce and the
Economic Research Service (ERS) of the
United States Department of Agriculture
developed OBERS population precjections
and estimated needs for food and fiber
production for the entire United States.

Briefly, the method used in devel-
oping the OBERS projections for the
California Region involved, first,
establishing a set of national projec-
tions of several measures including
population, labor force, employment,
hours worked, and product per man-hour,
From these were developed national pro-
jections of Gross National Product
(GNP), personal income, and earnings.
Industry breakdowns of GNP and employ-
ment were projected to be used in the
geographic distributions of the national

totals,
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The population projections conform to Series C of the U. S.
Bureau of the Census, resulting in a 1.3 percent average annual popu-
lation growth rate between 1965 and 2020, Labor force estimates call
for a rise in the overall participation rate from 56.7 percent of the
working age population in 1965 to a plateau of 58.3 percent in 1990
which will continue to 2020,

The employment projections assume that fiscal, monetary, and
labor market policies will result in a 4.0 percent unemployment rate
for all projection periods. Output per man-hour is forecast to in-
crease at an average annual rate of 3.0 percent, somewhat below the
post-=World War II growth in productivity of 3.2 percent per year.

After gross national production projections were obtained as a
function of employment, hours worked, and output per man-hour, the
ratio of personal income to GNP was projected into the future based
on their relationship between 1948 and 1965, Following reconciliation
of the independent regional distributions of income and employment,
regional projections of population were based on the assumption that
the future population of an area would reflect future economic oppor-
tunities, Regional population was made a function of regional
employment plus an adjustment to take account of migration of retired
persons. The projections were then converted to hydrologic subregional
configurations.

The Region's OBERS projection shows that population is expected
to increase by nearly 37 million people between 1965 and 2020 -- from
18.1 to 54.9 million. The South Coastal and San Francisco Bay Sub-
regions, which include the Los Angeles-San Diego and San Francisco-
Oakland metropolitan areas, accounted for 77 percent of the Region's
population in 1965 versus 76 percent of the 2020 projected population,
The Central Valley portion of the Region (which includes the Sacramento,
San Joaquin, Tulare, and Delta-Central Sierra Hydrologic Subregions)
accounted for 15 percent of the Region's population in 1965. By 2020,
the Central Valley portion will also decrease slightly to 14 percent

of the regional population.
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Total employment for the California Region would increase from
7.1 million in 1965 to a projected 22.4 million in 2020, Increasing
employment is projected for the following sectors: Chemical and allied
products, paper and allied products, manufacturing, primary metals,
textile and mill products, food and kindred, mining, and other.

Total personal income in constant 1958 dollars is projected to
increase from slightly more than $56 billion in 1965 to over $725 billion
in 2020 for the Region. Per capita income would increase 326 percent
over the 55-year projection period, from $3,095 in 1965 to $13,206 in
2020, Per capita income for the Region is expected to remain higher
than the United States average throughout the projected period.

Based on OBERS productivity estimates gross regional product was
$69 billion in 1965 and projected to be $945 billion in 2020, This is

a 4.9 average annual percent increase over the 55-year period.

Base Plan Projections

The Base Plan projections are a regional modification of the
OBERS projections. The intraregional distribution of the OBERS popu-
lation was changed to reflect one regional view of the growth rates
anticipated in major subregions. This redistribution results in lower
projected levels of economic activity in the southern portions of the
Region. Projections cof declining levels of migration to the Region and
to Southern California were based on the assumption that, to a greater
extent, natural increase within each of these areas would provide for
the labor demands of a growing economy.

Regional projected population for Base Plan is 54.9 million in
2020, the same as OBERS, The South Coastal Subregion population, how-
ever, is 8.1 million less than the OBERS projection,

Base Plan employment and income projections essentially followed
the same methodology as that used in deriving the respective OBERS in-
come projections. The same per capita income and per worker earnings
figures for the target years were used for both the OBERS and Base Plan

projections. In all cases, the Regional totals for the Base Plan and
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OBERS projections are approximately the same, There are some slight
differences, however, due to changes in the intraregional mix for
each projection.

Projected Base Plan total employment for the California Region
increases from 7.1 million in 1965 to 22.5 million in 2020, All major
sectors show increases in employment. Major differences with OBERS
are in the distribution of employment within the Region and the effects
of a greater anticipated level of agricultural activity.

Inder the Base Plan assumptions, gross regional product is some-
what greater ($952 billion in 2020) than the OBERS estimate. This is
largely because the Base Plan includes 1.2 million more irrigated

acres than the OBERS,

Series D-1970 Projections

In January 1970, the California State Department of Finance,
basing its data on more recent survey information, released provisional
population projections to 2000 for California. The Department of
Finance used Series D fertility rates of the U. S. Bureau of the Census.
Application of Series D results in an estimated annual population in- I
crease for the nation of about 1 percent, compared to the 1.3 percent
for Series C. Migration into California was assumed to remain at
200,000 annually from 1974 to 2000,

The California Department of Water Resources based its population

projections for Bulletin No. 160-70, "Water for California -- The Cali-
fornia Water Plan -- Outlook in 1970",on this work by the Department of
Finance.

However, both for that bulletin and for the Series D-1970 projec-
tion of the framework studies, the Department of Finance projections
were extrapolated to year 2020. To arrive at the regional population
projections, the Base Plan projections of the State of Oregon portion
of the region were added to the Series D-1970 projections. This gives
a projected increase of 141 percent over the 55-year period, or a

regional total of 44.8 million in 2020,
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Figure A-4: FOOD AND
FIBER PRODUCTION NEEDS
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Employment projections for Series
D-1970 were not derived.

Series D-1970 estimate of total
personal income, using the same per
capita income as the OBERS and Base Plan
projections, increases from $56 billion
in 1965 to $592 billion in 2020.

The projected gross regional product
is lower for the Series D-1970 than for
the OBERS and Base Plan. It increases
from $69 billion in 1965 to $770 billion
in 2020, an average annual increase of

4.5 percent.,

FOOD AND FIBER PRODUCTION NEEDS

Projections of food and fiber needs
of the Region are developed for the three
levels of economic activity. (Figure A-4)
These are based upon estimates of national
population, per capita consumption, and
manufacturing use and upon export projec-
tions. For the Base Plan and OBERS pro-
jections, the future needs for feed, oil
and fiber, and livestock and products are
the same or nearly the same, but the Series
D-1970 needs for these components are gen-
erally smaller.

Projected needs for food crops to be
satisfied by the California Region are
considerably higher for Base Plan than
for OBERS and Series D-1970. This results
from the Base Plan projection assuming a
greater regional production of food crops
than assigned on a national basis. Per-
centagewise, the Series D-1970 projection

is also higher than OBERS,




PART IV - HISTORIC WATER AND RELATED
LAND RESOURCES DEVELOPMENT

In this Region of rainless summers and often remote water
sources, the development of land often has depended upon the con-

comitant development of water,

WATER DEVELOPMENT

Surface water development has progressed through three stages:
(1) local diversions from a river, (2) storage of water from a river
for use within the river basin, and (3) storage and transport of
water from river basins abundant in water to those deficient in
water. In areas such as the San Joaquin Valley, the development of
electrically powered pumps made possible the utilization of ground
water as early as 1900, and postponed for many years the need to
store or import surface water., Water development in the Region has
not proceeded uniformly. Simple single~purpose works exist near
complex multiple-purpose works, which may have been installed at
different times and for different purposes under authorities that
evolved somewhat independently. Most were developed by public
agencies, including the State and Federal Governments, special pur-
pose districts, and cities. Some are owned and operated by mutual
water companies and private commercial companies or utilities.

The California Water Plan, and related reports of the California
Department of Water Resources, have been published to provide a basic
framework for planning to satisfy long-range water demands of that
State, Two interbasin developments that help accomplish this gen-
eral objective are the federal Central Valley Project and the Cali-
fornia State Water Project. These projects exemplify the coordinated
systems approach to water resource conservation and management. The
coordinated operation and extension of the two projects can enable
future water service to a number of areas of California where service
could not be provided by local or independently operated projects or

by other sources.
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Construction of the Central Valley Project, which was begun
by the U. S. Bureau of Reclamation in 1935, marked the beginning
of coordinated interbasin water development in the Central Valley
of California. Water service from the Contra Costa Canal, the
first unit of the Delta Division, began in 1942, Since that time,
the Central Valley Project has been expanded and is now providing
water supply, flood protection, electrical energy, recreation,
salinity control, assistance to navigation, and an improved environ-
ment for fish and wildlife in the Sacramento and San Joaquin Valleys,
the Sacramento-San Joaquin Delta, and the San Francisco Bay area.
During 1969, deliveries of water totaled almost 6 million acre-feet.

In 1959, the California Legislature enacted the Water Resources
Development Bond Act, popularly known as the Burns-Porter Act. This
Act, which authorized the sale of bonds for the construction of facil-
ities to assist in developing the water resources of California,
was approved by the electorate in 1960, As a result, the California
State Water Project, the largest single water development ever
carried out in the United States, became a reality. With 99 percent
of initial facilities completed or under contract, the State Water
Project includes 21 major dams and reservoirs, the 444-mile-long
California Aqueduct and other conveyance facilities, 22 pumping
plants, and 7 powerplants.

During 1970, some 380,000 acre-feet of project water was de-
livered to public agencies in the counties of Butte, Plumas, Napa,
Santa Clara, Alameda, Stanislaus, Kings, Kern, and Tulare. When
in full operation, the State Water Project will supply 4,230,000
acre-feet per year to 31 water service agencies who have signed con-
tracts with the State of California. Other benefits of the Project
include salinity control in the Sacramento-San Joaquin Delta, hydro-
electric power, flood control, new recreation areas, and the improve-
ment of fish and wildlife habitats.

Over the past 30 years, local water agencies have invested some

$4 billion in surface and ground water projects. Although the State
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Water Project and the federal Central Valley Project, both of which
involve large interbasin transfers of water, are more widely known,
the efforts of local agencies have long predominated water develop-
ment in the Region.

The metropolitan areas of Southern California and the San Fran-
cisco Bay area, having developed their nearby water sources, had to
tap more distant waters., Los Angeles built the Los Angeles Aqueduct
from Owens Valley, and the Metropolitan Water District of Southern
California built the Colorado River Aqueduct., These far-flung surface
works in Southern California supplement local surface and ground
water supplies., To the north, San Francisco brought water from Hetch-
Hetchy Valley in the Sierra Nevada and San Francisco Bay cities to
the east had brought water from the Mokelumne River. In the Central
Valley, storage in foothill and mountain reservoirs developed by
local agencies now supplements irrigation systems which began as
local valley canals. Often this storage not only conserves water,
but controls floods, and generates electric energy. Major examples
of such multiple-purpose storage are Lake Almanor on the Feather
River, New Don Pedro Reservoir on the Tuolumne River, and Lake McClure
on the Merced River.
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