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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 rt scurces in the Cali-

fornia Region between 1965 and 2020. The Rerien i n c l u d e s  all of

California and 7 perc -‘ii of Oregon . l _

In 1965 , after ~~~~ than a cent irv of development , the Region

supported 18 million people . Although it still led the U n i ’ ed ~ta te- ~

in  agricultural production , it had become in cre-isin g ly dependent upon

manufacturing and the service industry .

By 2020, the popu lation of this Recion is estimat ed to be 2~ to

3 times that of 1965; its per ca ni t. i income , more than 4 times that

of 1965. Such growth will Inc rtO’ ;e the lemtn d upon land and water

and will intensl’ -’ e>.isti ng environmental problems . The need f r

food and fiber will more than double; and t io t  for recreational op-

portunities will tri ple . The need for reduction in damage from flood ,

erosion , and wildfire wI 1.1 he 3 to 6 times , and that for ehctrfc

power will be 20 to 25 tim es that of 1965. Excluding the need for

water to enhance t h e  f isherv , to improve wat er qualit y , to provide

streamside recreation , and to modif y outflow from the Sacramento—

San Joaquin River Delta , the need for water will be 1.3 to 1.6 tim es

that of 1965. A much greater increase , 2 or 2’~ times , would he re-

quired except that projected increases in crop yields will allow

agriculture to meet food and fiber needs w itli ~~ t an additional 25 to

30 million acre—f -c t of water that would otherwise be needed to irri-

gate crops .

Requirements for additional irrigated crop land range from 2 .5
million acres to 0.7 mill ion acres depending upon which of the alter-

native assumptions of economic activity are considered.

The resources of the Reg ion can meet mos t  needs of t h e inhabi-

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

x i> ;
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existing major water supply works —— together with those under  con-

s t r u c t i o n  —— generally will satisfy the immediate water needs of

the f irs t time frame , 1965—1980 , and some of those of the second
time frame, 1980—2000. The Region can reduce flood , f i r e , and

erosion damages to a prac t icable  minimum . Some problems of choice

wil l  exist among uses and between preserva t ion  and deve lopment .  Lack

of suitable land will limit grazing, timber production , waterfowl

habitat , and ocean beach recreation. Financial , legal , and ph ysical

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 ind ica ted , howeve r, that development of adequate treatment facil-

ities in its portion of the Region will pro ceed at a much faster

rate  than tha t  assumed for this finding .

The South Coastal  and Colorado Desert  Subreg ion s of the Cali-

fornia  Region and o the r  areas w i t h i n  or joining the Colorado River

Basin are dependent to an important degree on water from the Colorado

River . As regula t ion and use of water wi thin the Basin and export

of water  f rom the  Basin have proceeded , the mineral quality o1 the

river has s tead i ly  de t e r io r a t ed .  Federal agencies and the states

of the  area have proposed a bas inwide  sa l in i ty  control  program to

hal t  the sa l in i ty  increase and to lower the sa l in i ty  if possible.

It is imperative that feas ib i l i ty  studies and imp lementation steps

for  this program proceed rapidly .

The combined ra te  of federal  and nonfede ra l  investment  necessary

to meet the need fo r  w a t e r — r e l a te d  development  w i l l  range f rom $700

to $800 mil l ion per year during the f i r s t  t ime per iod. Curren t

(1966— 1970) annual expenditures are about $1 b i l l ion , of which  the

reported annual federal investment of $160 million has been only

about one—half  the amount necessary .

xx
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I
Present  f ede ra l  and n o n f e d e r a l  ongoing programs of resource

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 earl y act ion program. P lanning  must  be sufficiently flexible

so as to overcome the difficulties inherent in projecting needs . If

growth rates prove more or less rap id 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 mus t provide for acceptable ways to assess the

impact of alternative plans upon existing development and upon the

environment .

xxi
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PART I — I ~: ‘l’R’ ) DC CTI

Under the d i r e c t i o n  @ 1 the  U n i t e d  S t a t e s  W a t e r  Resources

Council and the Pacific Southwest Inter—Agency Committee , the Cal i-

fornia State—Federal interagency Crc-up organized the California

Region Framework Stud y Committee to guide the stud y of the present

and projected future devel opment of water and related land resources

in the California Region . The Region is one of 18 such regions in

the coterminous t’n~~ted States. Thc’ W~,ter Resources Planning Act of

1965 (Public Law 89—80, 79 Stat. 244) authorized the study.

The Water Resources L i n c i l  expects the Framework Study to act

as a guide to the best us .’ of water and related land resources so as

to meet needs between 1965 and .~O 2 ( .
‘~~~ The studies analyze water and related land resources problems ,

and appraise the probsh-l e nature , exte nt , and timing of solutions

to those problems .

This California Region report - considers problems of agricultural ,

industrial , and domestic water supply . T t  considers problems of

irrigation , drainage , electric power , flood control , water quality ,

navigation , watershed m an i g u  m O n t , f i s h , ~ ildl lfe , recreation , min-

eral s, and the shoreline . Wh erever p o s s ih ~~e , it identifi *.s environ-

mental effects . ~
The per~ ed considered extends from 1965 to 2020. Pro~ e-t ions

of population , economic development , and co~- t s , e t C . ,  are compared

with existing conditions in 1965. Thus , all evaluations considered

water projects operating before or during 1965. Prol ect- placed in

operation after 19t- 5 are includcct as abd to p ti ate.

Three ra tes  of p o p u l a t i o n  and economic g rowth  hayt been used

to p r o j e c t  the needs of 1980, 2000 , and 2020 and the e f f e c t  of these

needs upon water and related resources. The lowest rate (Series D—

1970) projects a population of ~5 million in 2020. The other two

r a t e s  (Base P l a n  and O B E R S )  each p r o l e c t  a p o pu l a t i o n  of 55 m i l l i o n

A-I
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in 2020 , hut distribute tiot t popula tion differer~~ y b etween the

northero and Tuth ern area ot the Region. The actual population

in 1965 was IS mi ll ion .

-rhe report sutmuarizes the results of stud i es reported upon In

16 appendixes whose titles appear on the inside of the front cover.

The needs for water , la nd , fo od , and f iber , etc., are compared

with the availability of the resources . General data , approxirna—

tions and experienced judgment supplement detailed in formation when-

ever needed to fill in th~ broad guidelines provided.

Concurrent ‘cith the Framework Studies , the State of California ’s

Department of Water Resources was engaged in its Coordinated State-

wide Planning Program. T h i s  is the State ’s core water resources

planning p r -~1ram and is a continuation of activities that commenced

upon e ub l i c r i t i o n  of the California Water Plan in 1957. In recent

years , annual ic -vt-s t e n ts  in t~:is and closely related studies have

totall ed m I re t i . an $1 m i l l i o n .  One of  the recemt products from this

program is an ~p—~ - - d ~~te suomarv of California ’s views regarding its

1 -t u re water and  r . I ~t e d  requ ir . r~ents and appropri ate measures to

~t o et  t 1 o s e  - l e ed s , which was puhi ed by t i e Department of Water

Resources triy in 1971 as Bull etin No . 160—70 , “Wate r  f o r  C a l i f o r n i a  —

.he Cal 110m m W a t e r  P i a n  — Outlook in 1970” .
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PART II — 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 hydr ogra ph ic purposes, this study

has divided the Reg ion into 11 subregions (Figure  A — i ) .

LAN D FORN S

Skirting the California coastline from north to south are a

series of mountain ranges , the Klamath Mountains , the California

Coas t 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 . Farthe r inland along the

eastern side of ~he Region lie the Modoc Plateau , the ranges of

the Great  Bas in , the  Mojave  Deser t , and t h e  S ai t o n  Trough .

The rugged Klamath Mountains ascend to about 9 ,000 f e e t .

The principal rivers , Kiamath and Trinit” , have cut deep, twisting

gorges t h r o u g h  t h e  mountains .

The California Coast Range , markedl y 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 sep u r a t u d by the valleys of the Mad , Eel , Russian , and

Salinas Rivers , as’~~ e 11 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

topograp hy t h a t  typifies much of the Region and instead trends e a s t —

ward as a group of linear ranges . In t h i s  range the San Gabriel

~.1ountaitis , just north and northeast of Los Angeles , reach peak eleva-

tions of almost l ) ,00I) feet . Los Angeles itself lies on a broad

coastal plain not much above sea level.

*104,182 ,000 acres of laud; i ,4)6,000 acres of water .

lOl ,i’- - + ,000 acr,’ e in California ; 4,114 ,000 acres in Oregon .
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The Peninsular  Range extends sou thward  in to  Baj a California .

Although  Mount  San Jacinto , the highest peak , rea ch es 10,831 f ee t ,

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 vas t 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 towerine Mount Shasta

(14 ,162 feet). The width of the range , throug hout most of its

north—south length , is less than 25 miles.

In the Sierra Nevada , a great westward—di pping fault block

385 miles long and 85 miles wid e , lofty mountain peaks tower above

preci pitous 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 occup ied 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 increas e toward the south , cul-

minating in Moun t Whitney , 14 ,495 feet high —— highest mountain in

the coterminous United States . The east slope of the Sierra Nevada ,

throughout much of its l ength , drops preci p itously 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 Modo c Plateau is a p lateau of volcanic rock whose average

a l t i t u d e  is 5 ,000 f ee t  above sea level .  Above the  p la teau , numerous
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volcanic cones rise an additional 2,000 feet. In its extreme north-

eas t co rner , the rugged Warner Mountains tower almost a mile. They

culminate in Eagle Peak , 9,883 f ee t above sea level.
The ranges of the Great Basin are extremely rugged , linear

mountains that attain altitudes exceeding 14,000 f ee t. The h ighest ,

White  Mountain Peak near the Nevada border , rises to 14 , 242 f e e t .

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 Sal ton  Trough  con t a in s  the Sal ton Sea , the  l a rges t  lake in

Southern  Ca l i fo rn i a , which lies 235 feet below sea level. The highest

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

GEOLOGY

The geolog ic h i s t o r y  of ex i s t ing  land f orms of the Region is
complex .

The sedimen t which fills the huge trough of the Central Valley

is miles deep. Some of t h i s  sediment  is mar ine , deposi ted when the

valley formed p a r t  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

a i r .

A— 6
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Beneath what today is ~m ue m~ierra Nevada , massive invasions uf

molten granite rock pushed , contorted , and melted the layered rocks

above them , then Looted and solidified many miles beneath the earth ’s

su r face . During the  hundred  m i l l i o n  years that followed , rivers and

glaciers exhumed th is gran i to. Today , it lies e’~~osed throughout

much of the Siesra NC-vada . In the process of i - rosion , 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 Lu the presen t Coastal Range.

In ancient times , the Gulf of California extended northward

through the Salton Trough and inundated both the Irn~Ter i~il and

Coachella Valleys. Then the Colorado River , extending its delta ,

built a land brid ge 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 Troug h. The land

bridge remains as the southern part of the Imperial Valley and the

adjoining Mexicali Valley in Mexico .

CI [MAtE

Instead of the usual four seasons , most ot the  Region has

two —— a dry , warm summer season , and a s’. w m n t e r  season . The latter

generally lasts November throug h MaFHI in t~ -~ s o u t h e rn  p a r t  ef the

Region and lasts October through April in t ’~~- nort Hern part.

Although the range of latitude wit h in tho El - g i u n  is great , lat-

itude does not influence C l j f l i t L  hero as strongly ui~ it d~~ s elsewhere

in the United States . Instead , topography causes isotherms to follow

topographic contours and move more from north to sou t h than f rom eas t

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 m o i s t u r e .  In add i-

tion to topograph y ,  the P a c i f i c  Ocean and the  movement  of the  o f f s h o r e

Pacific high pressure areas also influence the climate. The ocean

A- 7
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tends to equalize summer and w in t e r  tempera tures  along the  coas t

and cont iguous inland valleys . The o f f s h o r e  P a c i f i c  h ig h pressure

area moves southward  in the w i n t e r , p e r mi t t i n g  cold air  masses and

winter storms entry into the northern part of the Region . Contrari-

wise , the high moves nor thward in the summer , thus deflecting the
cool air masses back toward Canada.

Winter storms from the west bring preci pitation which usually

falls as rain in the valleys and foothills and as snow in the moun-

tains . Figure A—2 shows the mean annual precip itation . Prec ipita-
tion increases from south to north and falls heaviest on the west

side of the mountains below 6,000 fee t. When the snowpack melts in

the spring , the heav iest runoff descends the west side of the moun-

tains. To the south , he avy ra ins in early fall often result from

cyclonic storms moving in from the southeast.

The marine climate of the coast is characterized by warm

win ters , 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 .

Topogra phy determines the change from marine to continental

climates . Topography also controls the amount and the distribution

of the winter precip itation . Although snow do~ s fall in the Sierra

Nevada at eleva tions as low as 2 ,000 fe et , 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 p lace in
the wor ld .

The frost—free period ranges from 365 days 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

in te r io r  val leys , and 282 to 322 days in the  Imper ia l  Valley .

A- 8
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Figure A ’ - 2 :  MEAN ANNUAL PRECIPITATION
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As a r~~- u l  t of  t he  Pacific h i g h pressure urea , ‘~‘i~~ds along the

c - as L prevail f rota the I~Or ~ \ ‘~ 0S t . I sewbero , I n c a  topography ,

atmoap i . re :~~~ssure gr a d i -nt c , arid proxirH ty  to t i l L  ocean and

OUU a inS int’l U t - n C  e WI

Relative buni-Ii t ie~ , c. mpara t i- - e ly hi gh along the coast , gen-

eral ly inc r- o-o f rot s o u t h  to n ~rr i . Along the north coast , they

are m o L t rite ly u g h t I l t -  u l g u l  at  t u e  \‘ear. WI thin the  i n t e r i o r  low-

land areas west of the Sc ’ uutiut - - r n Cascade “ l c - u n r a i n o ’ and t h e  Sierra

N ~‘- H -  thee a ut- io.~’ in su-nner au d hig h in ,.; i n t e r .  Eas t  of thest-

ranges , u t i d  t - s art ’ ou in suu:ne r. Summer thunderstorms strike

he interior in tue h s i u e r  no m t  ai no and desert a r t - a s . Co a s t a l

thunderstorn o , a ak and n f r t - q - t , can 000lIr in any month. ‘lu r nu- ~oes

strik e somes’ cro in t i e  r s - g  i o n  i ’o u t once a year . Flooding wh i c h  can

occur at any time is sorse in winter wh t n prolonged storms accot paoi ed

by warm I I -mr rut art--s r:t -lt t o -  — n o - o p a c k .  Local i zed , short—durat ion

co a’.’Cc t i V e — t ” p C  St o ~~~iS Sur t i ne s  f l o o d  smal l  d r a i n ag e s . Dry wea t h e r

and d~~~~g h t , som et i n .~~ p e r s i s t e n t , on occas ion  occur  during the winter.

The reG ional climate favors t i l o  growth not on ly of most crops

gr n ~~n c o m m e rc i a l l y elsewhere in the Urited States , hut also of certain

crops tau t arc- not grla’n c o r m e r c i a U v  elsewhere in the  United States.

Becaus c~~inra ll distri butior g c n i - r - - I l v  does not favor dry land cro p

pr o d t t i P f l , la rm er s  mus t i r r i ga t e .

‘-roe I t I , u r a c t c r i s t i c s  of c l i m a te  niark’edlv affect planning in the

Region: ~l) precipitation , and t h u s  s t r ea mf l o w , d i f f e r s  so wid e ly

between summer and winter that far-~-rs in most areas have had to

irri gate even their pastuce ’ ands , 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

concordan t with both ; and (
~

) the geographic distribution of precip-

itation and availabl~ water supp lies does not corresoond with distribut ion

of the most desirable irrigable and habitable l ands , and water has had

to be transported by aq ueduct s over increasing distances to meet water

needs of farms and cities .
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HISTORY

Navigators ~n the servict- of Spain first approached the Cali-

fornia coast i n  1542 , ~0 years after Columbus discovered America.

They found a tribally organized , stone—age civilization . Although

primarily hunt tu s and g..therers , the Indians practiced some agri-

culture along the Colorado River . European se t t l emen t  began in 1769 ,

when the Spanish colonized California .

In 1819 , Spain -on v ev t - ’d t i .  Oregon area to the Un i t ed  S ta t e s

under the Spanish—Amer ican Treaty and in 1848, Mexico ceded Cali-

fornia to the United States under the Treaty of Guadalupe Hidalgo .

The Spanish and Mexican period s introduced a pastoral society which

established ‘-x ten ’~iv. - land grants , prim aril y for cattle raising .

But the di~~cov .-rv of g- -ld in 188 drew I t t  tiers from all parts of

t i e  w o r l d .  Of -o r t- ‘ ( k I , O l ( I  p eop le in  C a l i f o r n i a  a t  t ha t  t ime , onl y

about 15 ,000 s-er~ ‘1  u r ~~~.’un descent .

California hecarr . a s t a t e  In  1850; Oregon in 1859.

As t i L  m o r e  acc’essih le cold deposits were exhausted , agr icul-

ture resumed i ts  domina nt  p o s i t i o n  as a ru-ans of  l i v e l i h o o d .  By the

l870s, ships and tran —c on ,fn t ’ntal railr oads delivered wheat and timber ,

and later oranges and otnt-! fruits and vegetables , to eastern and world

ma rkets.

Minin g had initi -ute d large—s cale ‘~at e r  d e v e l o p m e n t . By the late

l800s and early !9L~~s, ~h. - expe r i - n o c  ~uid cap ital accumulated at that

time moved m t  irrig ati on , cit e w;it - r supp ly , and hydro elec tr ic power

de v e l o p m e n t .  W o r l d  W a r  I s p u i r r i industr ialization and introduced the

age of the ;iut.riohile . Agriculture and industry have continued to

expand at act - t -- 1€-rat ing rates t h r o u g a  W o r l d  War 11 to the p r e s e n t .

By 1965 , t l u ~ p o p u l a t i o n  had s i m i l a r l y grown to s l i g h t ly  over 18 m i l l i o n .
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PART III — REGIONAL ECONOMY

Although by 1965 the Region had be come heav ily dependent upon
manufac tu r ing  and service indus t r ies , Ca l i fo rn ia  itself led every

other  s t a te  in the value of agr icul tura l  product ion . As measured

in terms of value added within the Region, processing of food and

kindred produc ts formed the larges t sec tor of the m a n u f a c t u r i n g

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 Franc isco Bay
area and , less densely, in the Central Valley . About 38 percen t of
the peop le were employed. Census da ta f or 1960 indica te 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 f or lumber and wood
products.

Mill operators now process 27 different species of wood.

Los Angeles County, w ithin the Sou th Coas tal Subreg ion, is one of

the major secondary wood processing areas of the country .

In the United S ta tes, on ly Oregon and Wash ington —— the latter
very recently —— surpass California in annual harvesting of timber.

California supplies one—seventh of the nation ’s lumber , most of its

commerc ial redwood , and four—fifths of its sugar pine . Oregon ’s

Klama th Basin supplies pine and f ir produc ts and suppor ts the

A-l3
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Iu~ e’s t Iodgt-n 10 ~- iiie operation in the seSt . In 19ui 5 , the Calu —

t r I L O  Reg ion produce . o uc mill ion C h r i s t ma s  t r ee — and 5.7 b ill ion
boded feet of lumber —— cruoug h to b u i l d  570 , iu0 0 i!nm 0’m . A grow i ng

i~~~ I c ’ cm indus t ry produces oui , ’- t t -n t r of the  n a t i o n ’ s sof twood p ly-

wood. .~uod pulp and pa rticic—b oard industries , postw ar develop—

a , ti - c pr&-vious 1 y ini - ° d r il 1 res ide -s a1 most ‘xcltts i V L  i~ as

raw nia teria l.

LI

in  lbt- 15 , t i -c Region ’s farm s p~ o Iuic ed crops worth a b o u t  S2 . 5

b i l l ’  - .

- r o t 7,L00, tu O acres ot its cult i”ute d lands lie in the

Con t r a l  V a l l e v ~~ - i  t h m n  the uc remren to Basin , San Joaquin Basin ,

Peit-i— (’eritral Sierra , and Tularc Basin Subreg ions . ‘his valley

p r o d u c c s  a l t a i f a , r i ce , c o t t o n , suga r  b ,  :s , to ma t oes , and o t h e r

r eps

Nore than 1 ,750 ,000 c m c r c s  L -f c u l t vated lands lie in coastal

VdIIC’ I , me- - tl v in L i e  i--au  Fran ’  I s C o  Ba” , C e n t r a l  Co a s t a l , and

:- - u t h  C o a s t a l  i— brc ’g i - na  . c u d - i  t ions luc re favo r ti e  growth of a

w ide - I  ‘
~~ -aty of ci ir- it ~~, : - t v re t r  c L u d  cr o p s . A r t  i chokes , b r n s a € - i

s Irout u - t o c i d o s  , Spl int -h , fios -r seeds , and cii r um s Lrn’c here on

a b o ut  one mi l  i o n  a c r e s . Su : ch  spec “ crops are ‘ ; u i  jod at nearly

a i t - u i f  b i l l i o n  dol  i n s  a f l n l i ~ lv .

N o t e  than hOi ’ ,OOO acres of d l i ’  i e a t , ’d  lands  l i e  in the inte r I

desert valic- ys of I m p e r i a l , Coac iu  j i m , and -nt b : , , in the  Co lo rado

Desert and So uth Lahont ai h:ihrcg ions • Tb.’ Re i o n  h a r v e s t s  about

15 p t - r I  I - I  t of i t s  a l f a l f a  ni n r c  than 20( 1 , l i l U  a c re ,s i n  t hese  v a l —

i - - s . it st’oclu,ce s near ly i’1 milli on - - o rt Im of g r a p e f r u i t  and da t es

on j u s t  12 ,0 or e s  i n  t h 0  I m p e r i r i  and Coac i c - 1  I a  V a l l e y s .  T h o s e

vai I t - v s  a l s o  p r o d u c e  much of t h e  R i g  m u ’s supply of s-inter truck crops.

The KI - ‘m a t h  Bas in  in ic  N o r t h  C o a s t a l  d u i b r e c i o n  tn-ow f a r m  crops

\ - a i u - c d a t  n r c  than S,i 7 mu 1 ( 0 1 1  ( 0  19o5. The rost imp ortant of these

wt - ’r c -  p o t a t o e s  and malt i ~ bar  I .‘v .
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O t h e r  c u l t i v a t e d  lands  l ie  s c a tt e r e d  among m o u n t a i n  p l a t e a u s

and valleys. Al t iucu igi tt:~ : r t -  L i i i acreage is s m a l l , t h ey  a r e d u t  - ‘-

forag e and hay crops imp or’au it ~o loca l  l i v ’ at e c l - . i n d u st r i e s .

~ Ni - B ALh

Minerals ether t i , u n  C - id ba y ’ p r m uvcui more last trig in b ’rportance

to the Region. In l9b~~, ti:e B- - g ina produced Ad mica-rH comm odities

valued at $1.6 bil 1 i t i . Pet roleum and natural gas Provided about

t w o — t h i r d s  of this amount ; :onmetals , princi~ :ul ly cement , s~~i il , and

g r a v e l , prov ided  abou t  o n e — t h i  rd . t h e  Reg ion  p roduces  mnaj or amount s

of asbestos , boron minerals , sod i um sulfa it , dintom ite , m ercur y , rare

earth metals , and tungsten.

S E R V I C E , TP~,-\DE , ANt’ ~AN,- - OR ’VAi’ION

Wh e t h e r  measured  b y t i c  numb -n ot  pt - ople  they  & -rui p 1ev , or by

the i r  c o nt r i b u t  ion to  t h e  ‘r ag s  r i - gion il p r l i T c t , the st’rvi r- in-

dus t ry ranks ahead of manufacturin g , ti-acto , and tr m mu s p - r t m t  ion .

In addi tion to p~- r s o u m n I  , prof &-~ si -i ra 1 , vocational , and social

seivices , such -m ere i ce s  i n c l u d e  those  01 g o -ct -r t ’ : ’ m l c u t ar ’1-~c i es  insur -

ance companies , r eul  estdte b r o i-c r s , honking hour’ts , and s- iu , -b esa le

and re ta i l  di~m t r i i l um t or- , , al l u n i t d by L i i ’ - comtt iuum: r c n tio n s un - i u tility

indus tri e s .

International trade x -mp ] ifi eu -i the ,- - onon ic ,r u’ owt1m of t i t

R e g i o n .  California ’s f’xports almost doubled between lC~2 and 1 dt ~7;
i t s  i m p o r t s  i n c r e a s e d  more t h a n  00 { ‘ r c c - n t  . In rm :- of d l  l a r s ,

t h e  San F r a n c i sc o  Bri e a r ea  led in ‘~n i ’r t s  . Of ~l cust ”rrs districts ,

those of Los Aiigc-I e ,s and San Francis co r iti ked l if tlt and s i x t h  nati on—

al l y in value of total trade in lY -7.

ECONOMIC ANO POPPIAT ION PROJECTIONS

P r o j e c t i o n s  to the  year 2020 were made for three different

assumpt ions  of economic and pop ulation gr iw th ; the OIlERS , Base P l a n ,

and Series D—l970. (Figure A—3)
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The f i r s t  two project ions , OBERS
Figure A — 3 and Base Plan , each assume tha t  the

ECONOMIC PROJECTIONS
population of the Reg ion in 2020 will

8ase Pl an Rat e  approach 55 mi l l ion .  Each , however ,
OBERS Rat e

dis tributes this population differentlySe r ies  0 970 Rat .
60 within the Region : the OBERS estimate

(n /
50 pro jec t s  about 8 mil l ion more peop le

/ in Southern Califor nia than does the-J ,40 
Populat ion Bas e Plan. The Series D—l970 projec—z

30

~ 20 

tion assumes that the population in
UI oym.nt * 2020 will approach only 45 million.0. C iv l l ion a Mili t ar ~~....—~~~~o — 

— .—
UI — — — —

~~. 
o .. .- - OBERS Projec tions

*SSrIeS D 970 Data Unkn own
0 At the request of the Water Re-

sources Counc il , the Off ice of BusinessI 000

Economics (OBE), now called the Bureau/
900 / of Economic Analysis , of the United

/ States Department of Commerce and the/eoo / Economic Research Service (ERS) of the(It
z /0 United States Department of Agriculture
~ ~~° ______ / / developed OBERS population projectionsGro s , R e gi o n a l  

—

z Pro duct (Val ue Add ed)/ / and es timated needs for food and f iber
. 600 /(It 

/ production for the entire United States .
/ / Briefly, the method used in devel—

-j
~~~500 1 ,
0

I-

400 

/ ,  op ing the OBERS projec tions for the
Califor nia Reg ion involved, first ,

Vt I I
Z / / es t ab l i sh ing  a set of nat ional  projec—o ‘1U 300 / / tions of several meas ures including

population , labor force , employment ,
200 / hours worked , and p roduc t  per man—hour .

Personal  Income From these were developed na t iona l  pro—
100

j ec t ions  of Gross Na t iona l  Product

(GNP) , personal income , and earnings .
?,65 980 2000 2020

Y E A R S  Indus t ry br eakdowns of GNP and employ—

men t were p ro j ec t ed  to be used in the

geographic d i s t r i b u t i o n s  of the  nat iona l

t o t a l s .
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The population projections conform to Series C of the U. S.

Bureau of the Cens us , 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 emp loymen t projections assume that fiscal , monetary , and

labor market policies will result in a 4.0 percent unemp loyment rate

fo r 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.

Af ter 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

emp loyment plus an adjustment to take account of migration of retired

persons . The projections were then converted to hydrolog ic’ subregional

conf igura t ions.

The Region ’s OBERS projection shows that population is expected

to increase by nearly 37 mill ion peop le between 1965 arid 2020 —— f rom

18.1 to 54.9 million. The South Coastal and San Francisco Bay Sub-

regions , wh ich include the Los Angeles—San Diego and San Francisco—

Oakland met ropol itan ar eas, accounted for 77 percent of the Region ’s

popula t ion  in 1965 versus 76 percent  of the 2020 p ro jec t ed  popula t ion .

The Centra l  Valley por t ion  of the Reg ion (which includes  the Sacramento ,

San Joaquin , Tulare , and De l t a—Cent ra l  Sierra  Hydro log ic  Subreg ions)

accounted for  15 percent  of the Reg ion ’s popula t ion in 1965. By 2020 ,

the Cent ra l  Va l l ey  por t ion  wi l l  also decrease sligh t l y to 14 percent

of the regional  popu la t ion .
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Total emp loyment for the California Reg ion would increase from

7.1 million in 1965 to a projected 12 .4 million in 2 0 2 0 . ICcreasing

employment is projocteu I r the following sectors: t e l - ca l  and a l l i e d

products , paper and allied products , :lua n - :t ac turin g , UrirIa re met als ,

t e x t il e  and mu i products , food ar~ k m d  re~i , mining , and otia r.

Total personal ina ~’mt - In constant 1958 dollars jc projected to

increase from sli g i t !v  more titan $5h b u llion in 10( 5 to over S725 billion

in 2020 for the Region. Per c a p i t a  Income would increase 326 percent

over  the  55—year  p r o j e c t i o n  p e r i o d , from $3 ,09s in 1965 to $li ,2o0 in

2020 . Per c a p i t a  income f o r  the B e g  i on  is e x p e c t e d  to r ema in hi gher

than the United States aver, e e throughout the projected period .

Based on OBERS productivity estimat t ’r; gross reg ional product was

$69 b i l l i o n  in 1065 and p r o j e c t e d  ti be $945 billion in 2020. This is

a ~.9 average annual percent increase over the 55—year period.

Base Plan Projections

The Base Plan projections are a reg iona l  m o d i f i c a t i o n  of t h e

OBERS projections . The intrareg ional distribution of the OBEPS popu-

lation was changed to reflect one regional view cf the growth rates

anticipated In major subreg ions. This redistribution results in lower

projected level s of economic activity in the southern portions of the

Region. Projections of deciinin2, l e v e l s  of migration to the Reg ion and

to S o u t h e r n  C a l i f o r n i a  wer e based on t h e  a s s u m p t i o n  t h a t , to a g r e a t e r

e x t e n t , n a t u r a l  inc rease  w i t h i n  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  sam e 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 f o l l owed

the sante methodology as that used in deriving the respective OBERS in-

come projections. The same per cap ita income and per worker earnings

figures for the target years were used f o r  both  t i le  OBERS and Base Plan

projections . In all cases , the Regional totals for the Base Plan and
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0 0  Es rr~’ ~ectL -uu - , are appr~~. IL: a t  ely the same . lu c r e icc some 1 i g i r t

d~~ ferences , it owCvet , due to changes in th~ intrareg ional m i x  f u r

each pr oject ion .

P r o j e c t e d  Base Plan to ta l  emj 3 ment fo r  the  C a l i f o r n i a  Reg ion

increases from 7.1 million in 1965 rc - 22.5 ::illion in 2020. Al l rrn j or

sectors show increa sie in employment . tl:ij or differences :-- ith OBERS

are ir :  the d i s t r i b u t i o n  of €cr p Ia meni within the Reg ion and t h e effects

of a g r e a t e r  a n t ic i p a t e d  level r f  a g r i c u l t u r a l  a c t i v i ty .

uder th e liri ~e Plan assumptions , gross reg ional product is some-

what greator ( ~Q52 ti l ilion in 2020) than the OBERS estimate. This is

‘argely ht-c atu se the Base Plan includes 1 .2 million more irrigated

acres than ti.e OBERS .

Ser i~ s l)— l97 0  Project L o t u s

In January 1970 , t u e CaU2—’rnia St r i t e  D e p a r t m e n t  of F i n a n c e ,

bas ing its data on mo’c r ec en t u,urv[’: information , released pec y i sional

popu l  at i o n  p r o j e c t i o n s  to  2 0 u 0  fo: C u ~ i f o r n i a .  The D e p a r t m e n t  of

Fina ire -ri used S~ t- ii-s P fer tility rates of the U. S. Bureau of the Census.

Application of t’eri~- - P 1-~~--ults in an estimated annual -r -pu lation in-

crease f o r  the  n a t i o n  of aD - u t  ~l r c r c  ent  , cot up a r e d  to the  1.3 c - r c en t

for Series C. Migration f~ to Onuifornia uri s assum&-d to remain at

200 , 000 a n n u all y  f r o m  1974 u t  2000.

The Ca l i fo rn ia  D - p ar t m e n t  of Wate r  Resources  based i t s  p o p u l a t i o n

projections for Bulletin N o . 160—70 , ‘W a L e r  f o r  C a l i f o r n i a  —— The Cali-

f o r n i a  W a t e r  P l a n  —— Ou t l o o k  i i i  l ,17 ( Y’ ,on t h i s  work by t he  D e p a r t m e n t  of

F i n a n c e .

However , hoth f o r  t h a t  b u l l e t - i :  m d  f o r  t h e  Series D—i °70 projec-

tion of the framework studies , the Department of Finance projections

were extrapolated to year 2020. jo arrive at the regional population

projections , the Base Plan projections of the State of Oregon portion

f the region were added to t’he Series 0—1970 projections . This gives

a projected increase of 141 p e r c e n t  over the  55—year  pe r iod , or a

reg ional t o t a l  of 4 4 . 8  m i l l i on  in 2020.
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Figure A—4: FOOD AND Employment projections for Series

FIBER PRODUCTION NEEDS D- 1970 were not der ived.

Base Plan Rote  Series D— l970 e s t imate  of to ta l
OBERS R a t e

70 
Ser ies D 970 Rot e per sonal income , using the  same per

/ capita income as the OBERS and Base Plan
Fo od C r o p s  / projections , increases from $56 billion

60 / in 1965 to $592 billion in 2020.

/ / The projected gross regional product

/ is lower for the Series D—l970 than for
50 /

/ the OBERS and Base Plan. It increases

/
/ 

from $69 billion in 1965 to $770 billion,- /
40 ~“ ,

/ itt 2020, an average annual increase of

/ / 4.5 percent.I /

/ / FOOD AND FIBER PRODUCTION NEEDS
30 / ~~~

-

Projections of food and fiber needs

Z ...~~~~~ Feed C r o p s  o f  the Reg ion are deve loped  f o r  the  three
— 20

levels of economic acti~- itv. (Figure A—4)
/
/ These are based upon estimates of national

2 /
- 0 populati on , per capita consumption , and

m a n u f a c t u r i n g  u se  and upon expo r t  p ro j ec—
I-.

t i on~~. For the Base Plan and OBERS pro—
0 

jections , the future needs for feed , oil

5 and fiber , and livestock and products are
L ivestock ~ P r o d u c t s

the same or nearl y the same , but the Series

~~~~~~~~~~~~~~~~~~~~ 0—1970 needs for these components are gen—
S

em ily smaller.

0 P r o j e c t e d  needs f o r  food crops to be

3 satisfied by the California Reg ion are

2 
O i l & Fi ber Crop s 

— 

_-~~~~~~ considerabl y h igher for Base Plan than

fo r  OBERS and Series  D — l 9 7 0 .  This resul t s
—

~~~~~ f r o m  the  Base Plan p r o j e c t i o n  assuming a

0 gr ater reg ional production of food crops
965 980 2000 2020

YEARS than assigned on ri national basis. Per—

- c e n t ; l g c w i u - u e , t h e  Ser ies  D — l 9 7 0  p r o j e c t i o n

is also hi gher titan OBERS .
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}A ~ I\ — HISTORIC WATER AND RELATED
LAND RESOURCES DEVEL OPMENT

In this Region of rainless summers and often remote water

sources , the developmen t of land often hac depended upon the con-

comitant development of water .

WATER DEVELOPMEN T

S u r f a c e  va t e r  development  has progressed th roug h three  s tages :

(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 pump s made possible the utilization of ground

water as early as 1900, and postponed fer many years the need to

store or import surface water . Water development in the Reg ion has

not proceeded uniformly. Simple single—purpose works exist near

comp lex mul tia le—purpo se works , which nay have been installed at

d i f f e r e n t  t imes and fo r  d i f t e r e n t  purposes  under a u t h o r i t i e s  tha t

evolved somewhat independently . Most were developed by publ ic

agencies , including the ftate and Federal ILnvemnment s , special pur-

pose districts , and cities. Some are owned and operated by mutual

water companies and private commercial companies or utilities.

Time California lt’ri ter Plan , and related reports of the California

D e p a r t m e n t  of Wate r  Re o n r c e s , have been  publ ished 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 ore th~ federal Central Valley Project and the Cali-

fornia State Water Project. These projects exemp lify the coordinated

systems approach to water resource conservation and management. The

coordinated uneration 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

0 other s o u r c e s .
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Construction of the Central Valley Project , which was begun

by the U. S. Bureau of Reclamation in 1935 , marked the beg inning

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  C e n t r a l  V a l ley  P r o j e c t  has been expanded and is now providing

water supp l y ,  f l ood  p r o t e c t i o n , 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 , t h e California

State Water Project , the largest sing le 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 ether conveyance facilities , 22 pumping

plants , and 7 powerp lants .

Dur ing 1970 , some 380,000 acre—feet of project water was de—

livered to public agencies in the counties of Butte , Plumas , Napa ,

Santa Clara, Al ameda , Stanislaus , Kings , Kern , and Tulare. i~hen

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-

elec tric power , f lood  con trol , new recreation areas , and the improve-

ment of fish and wildlife habitats .

Over the  past  30 years , local w a t e r  agenc ies  have invested some

$4 billion in surface and ground water projects. Althoug h the State

A-2 2
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Water Project and the federal Central Valley Project, both of which
involve large interbasin transfers of wa ter , are more widely known,

the efforts of local agencies have long predominated water develop-

ment in the Region.

The me t ropo l i t an  areas of Southern Ca l i fo rn ia  and the San Fran-

cisco Bay ar ea , 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  supp lies . To the  nor th , San Francisco brought  water  front Hetch—

He tchy Valley in the Sierra Nevada and San Francisco Bay cities to

the eas t had brought water from the Mokelumne River. In the Central

Valley, storage in foothill and mountain reservoirs developed by

local agencies now supp lements irrigation systems which began as

local val ley canal s. Often this storage not only conserves water ,

bu t con trols f lood s, and generates electric energy . Major examples

of such multiple—purpo$e storage are Lake Almanor on the Feather

River , New Don Pedro Reservoir on the Tuolumne River , and Lake McClure
on the Merced River .

About 86 percent of the water diverted from streams and pumped

from the ground serves to irrigate farmland ; about 12 percent, to
satisfy municipal and industrial needs ; and about 2 percent, to sat-

isfy other needs . Quantities of presently developed water supplies
are tabula ted in Sec tion B — Part  I I I .

Sur face  Wate r

Wate r  developments  are desi gned to cope wi th  win te r  f loods and

summer droughts , and to perform through years of high runoff and years
of low runoff. Rain and/or snow feed the s treams of the Region. The

rain—fed streams rise and fall rapidly with winter storms . The snow—

f ed s treams rise in the spr ing or early summer and fall in the later
summer. A l l  s t r eams  normall y diminish b y later  summer.
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B t h  si g e —  and nuult i p le—pu .posc s u r - c -  reservoirs regulate-

s t u o - i u? . L I e w s .  Hundreds of riles of art i t i c i l l  channels , canals , and

p i p e  i ines - - . cv wate~ f tort s u r f a c e  s t reams . I e y ~- i -s and reservoirs

p u -v i d e  h ot- i p r o t e c t i o n b o t h  sirr ~~lv aria itt conjunction sith other

w o r k s . In 19b5 , n v d r c e  ~ectr i c p werr i : t I t S  :c e n e r r i r e d  about  30 percent

of th~ e e c t r i c o )  o n - o r g -  ~ i f l t  ed 1 0  1 1 1 €  Region. t’-e a Iule surface

re er- -’oir ~~a~~ ae~~~L v  n F ;r r o : - :i n . a te s  .~7 million acre— fe-ct. i t  is d i s t r i b —

Utc h  rir F n g  :eral :wndrcd reservoirs , 4) ~u t  sfli ch that were opera-

ting in 1965 can t a c i i  s t o r e  Tt:)re t I m  1-  ~~~~~ a c r e _ t ot  of w a t e r .

(F - t o u r  e A—5 ) ibm-s e r e ? e r  ‘oirs can st or m - iliout 6.0 mill ion acre—fe et

of v o t e r  s n c c i f i c a l l v  f o r  ~ !ood p r u t e c~ i - -n  J u r i n g  the flood season .
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Figure 4 — 5
MAJOR RESERVOIRS
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The river systems provide spawning habitat for salmon and o ther
anadromous f ish, which return front the ocean to ascend their native
streams at spawning time. Cold and warm water streams and reser-

voirs , canals , tidal channels , lakes and ponds provide spawning
habitat for inland fish. This habitat includes more than 29 ,000
miles of streams , about 8,000 miles of canals , and more than 500 ,000

surface acres of lakes, ponds, and reservo irs .

Ground Wa ter

Ground wa ters lie chiefly in the sedimentary f ill of more than
250 ground water basins scattered through the Region. Most of the

usable ground wa ters , however , lie in the Sacramento and San Joaquin

Valleys , where wells supply extensive irrigation.
In 1965 , pumps supplied about 15 million acre—fee t of ground

water: 2 million for cities and industry , and 13 million for agri-

culture. The safe annual yield of the ground water basins under

1965 conditions is an estimated 11.5 million acre—feet. Several

areas have exceeded th is sa fe  y ield , notabl;t the southern San Joaquin

Valley, the Southern California coastal plain , and the Antelope Valley

of Southern California. The result is an overdraft of about 3.5 mil-

lion acre—feet.

Water pumpe’h from the ground has greatly assisted economic growth

in the Region. Much of such water irrigates farmland. It also pro-

vides almost half the supply for cities , industries , homes, and live-

stock . However , overdrafts in many areas have resulted in water

deficiency , water quality de teriora t ion, and land subsidence.

In many areas , Cal i forn ians  de l ibe ra t e ly  use s u r f a c e  water  to

recharge the ground water basin. They do so by means of modified

streambeds , or by flooding recharge basins , pits , ditches and furrows ,
or by injection wel ls. The latter method has been used along the

coast of Southern California to create a hydraulic barr ier to prev ent

intrusi’t~ of ‘tea water into overdrawn ground water basins .

In 1961z , Californ ians used more than 1.5 million acre—fee t of

water to recharge ground water basins : 900,000 acre—fee t in the
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San Joaquin Valley , 425 ,000 acre—feet in the Sout h Coastal Subreg ion ,

145 ,000 acre—feet in the San Francisco Hay Stib ri- c io ur , and 50 ,000 1 i e r c —

feet in the Central Coastal Subregion.

Flood Control

The Region ’s flood control and flood damage reduction proc t or in-

cludes structural and nonstructural measures of federal , state , and

local agencies. Structural measures include reservoirs , retardation

structures , levees , and channel improvements. Nonstructur um i me.-isures

include watershed treatment , flood forecasting , flood p lain zoning, and

flood proofing.

The existing flood control program in Hh5 provided 5,~~l5,0OO
acre—feet of flood control capacity in reservoirs and t lood detention

basins du r ing  t h e  c r i t i c a l  f l o o d  period . I n lYh5 , more than 3,200

miles of levee and 2 ,-)OI) ni h -s of improved channel served an extensive

levee, chanitel , and bypass system of flood control. In the same vt-ar ,

radio and telephoni c devices at more than 400 preci pitation and

stream gage data collection sites , together with telep honed or tele—

typed reports from public and private agencies and from cooperating

observers , assisted in river and flood forecasts. In l )(t 5, watershed

treatment projects protected soil and vegetal cover on about 214 ,000

acres , thus increasing the water—holding capacity of soils , controlling

runoff and reducing debris movement , erosion and sedimentation. The

Federal Flood Plain Management Services Program provided flood hazard

i n f o r m a t i o n  to f e d e r a l , s t a t e , and local governmental agencies. Such

information guides proposals for future land development , sugges ts

needs for land use regulation to avoid future flood damage , and assures

that federal agencies will recognize the flood hazards associated with

f l o o d p l a i n  d e v e l o p m e n t .

In both California and Oregon , the counties bear the responsi-

bility of regulating land use and of zoning f loodp lains . Twenty—four

counties in Ca~ ifornia regulate floodplains in some way . Of these ,

eight use floodplain zoning to regulate development. Existing flood
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control m e a s u re s  p r e v e n t e d  more ‘ han $270 m i l l  ion in damages du r ing

t h e  December 1955 f l o o d . N i n e  \- m-a rs later , existing meas ures pre-

vented more than S33 () million in damage-i .

\avi?.at io u

The chief navigable water s of the Region include the bays ,

estuaries , and coat-u tal waters of the Pacific Ocean to the west , the

Lower Colorado River to t i l t  t I ! t h e F l s t , and the streams and sloughs

of t h e  lower Sacramento and San Joaquin River -n-vstem s.

In 1965 , p o r t s  and waterways of the Reg ion handled almost 100

million tons ot va tcr~- -rne commerce —— 8 percent of the total for

the  l’n i t e d  S t a t e s . I~ - t r o l e u m  and its products comprised alrr -o st three

quarters ot  th~ r e g i o o l l  tot al. Mt- tals , chemicals , lumber , and

agricultural ~- r o d u i c t s  contributed significantly to the remainder.

I n l9~ 5, about 25 percent of th0 rta -rt -umt ional boating in the Reg ion

was on i t s  n a v i g a l i ] e  - - : m t e r u - - .

The p o r t  comp lex e -  of San Fr a n c i s c o  Bay and Los Angeles—Long

Beach H a r b o r s  h a n d l e  mos t  c ’ f  t h e  t~a t e r b o r n o  commt -rc e  in t he  Reg ion .

M u e L  of  the r e m a i n i n g  commerce passes  t h r o u g h t he  h a r b o r s  a t

H u m b o l d t  Bay and (resc&- nt C i t y  in t h e  N o r t h  C o a s t a l  S u b r e c i o n ;  at

Por t  1 1 i F - u l F - r r s and San Diego in the South Coastal Subreg ion; and at

Stockton and Sacramento in the Delta—Central Sierra Subregion . The

Federal Government toe dredged channels , built breakwaters and other

works , or has authorized similar projects at all of these ports.

Privately owned petroleum terminals lie offshore the Central and

South Coastal Subreg ions .

Existing commercial navigation facilities include 190 miles of

channels and 820 acres of anchorage areas and basins with depths of

30 to 50 feet; 24 miles of protective breakwaters and jetties; and

terminal facilities at 320 wharves and on 3,600 acres devoted to

handl ing cargo . The Federal Governmen t has authorized a minimum

releas e of 4 ,000 cubic feet per second from Shasta Dam so as to

maintain navigable depths in the Sacramento River. However , release s
for other purposes generally maintain this minimum flow .
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Recrea t iona l  boats  and re la ted  f a c i l i t i e s  concen t r a t e  heavi l y

in San Francisco Bay and along the San Francisco and Los Angeles

coastlines. Harbors and marinas for small craft , la unch ing ramps

for  t r a i l e r ed  boats , and moorings for  t rans ien t boa t s  c l u s t e r  in

these areas . The lack of a chain  of harbors  of r e f u g e  along t h e

coast severely constrains boating on the coastal waters and , par-

ticularly, intercoastal cruising .

Some of the major  federa l  small  c r a f t  p r o j e c t s  are at Mar ina

del Rey , Redondo Beach , King Harbor , Mission Bay Harbor , and Ocean-

side Harbor , all in the South Coastal Subregion . The recreational

fleet also berths at federal , state , county, city or private marinas

along the coast , in San Francisco Bay , or along the Sacramento , San

Joaq uin , or Colorado Rivers . In 1965 , the Region provided 7,900

moorings for transient boats and could have used an additional 1,300

moorings . I t  p r o v i d e d  41 , 200 b e r t h s  fo r  smal l  c r a f t  and could have

used an additional 10,300 berths . It provided 760 launching lanes

and hoists to handle trailered boats.

LAND DEVI-:I )I’MFNT

In 1965 , 52 percent of the Reg ion ’s land was privatel y owned.

Private ownershi p included nearly all the land suited for intensive

agriculture as well as nearly all that suited for urban and in-

dustrial development. It also included about 50 percent of the

land suited for timber production and about 62 percent of that

suited for grazing.

In 1965 , 44 p e r c e n t  of t h e  Reg ion ’s land was federall y owned .

The Forest Service administers 44 percent of this land —— the

national forsts , lying generall y in the mountainous areas of the

Reg ion. The Bureau of Land Management administers 37 percent of

the federal land , most of which lies in mountain foothills and

deserts . The National Park Service administers an additional

9 percent , which includes parks in desert , seashore , foothill , and

high—mountain areas . The Department of Defense administers 6 percent

of the land, mostl y desert. In addition , the Department of Defense,

A- 29



~~ -- -- 
- - 

-

~~~~~

- - -  -

— Fi gure 4 -6

• )
~ 

PUBLIC AND PRIVAT E LAND
~~, 1965

- I (j~-c’- ”\) * L E G E N D

NI. 
C T A T E LAND
FEflFR~5 L L A N D

I ____ PRIVAT E -
~ AND ~~

* inc ludes County and Other Public
-. C - Land Parcels too Small  to Show
5. 

- * 
at this Scale

~~~~~
‘F 

- DC ‘-
,“ on , -SF 0 

~~~~~~~~~~~~~~~~~~~~~~ 

__
‘-l
~k:~,~,: 

*

~~~~

C ~

TB 

) 

SL N
SuBet:, r~ 

~~~

NC ‘- 
- --  C 0 - ’C 

-

SF ‘‘-“- sco o- u-
CC ‘~~ :~~ 5’~~ 

~~~~~~~~ ~~ , 
o F s t ~~T

Sc cç-~ ‘~~ -~ ;‘u. ~~~~~~~~~~~~~~~~~~~~~~~~

Los ong.iII !~—
SB -i 5 % ~~~~~~~F ~, 

CD 4
DC ~ ‘- ‘ ‘- - Sc \~~,,,,,

SJ --° ‘ - ‘ FC n - ’,

TB - F O F  iu c ..

N L s- ’ -- ~~~~~~~~~ 

i~
_
~~~~~

___._._....
_

San D .go — — 
—

SL so~’~~~~ ---

CO - ~~~~~~

-\-- ~3O

F - -

- - - - - - -_  
-



r

the Bureau of Reclamation, the
Fish and W i l d l i f e  Service , the Figure  A-i ’  L A N D  USE 1965

( I n  1 ,000,000 Acres)
Ca l i fo rn ia  Department of Fish
and Gam e , and the Oregon S ta te

Gam e Commission possess secon-

dary administrative responsi— 
GRAZ ING 44

b ilities on lands for which

primary jurisdiction lies with
WILD Li FE

o L n e r  f edera l  agencies .  W ILDERNESS 5
RECREATION

In 1965 , 2 percent of the TIMBER

Region ’s land was s t a t e  owned. OTHER ,
INCLUDING

The final 2 percent of the land I I  WATER
CULTIVATED 14

was owned b y c i t ies  and coun— LAND

ties , most ly  in parks  and

roads , an d b y school , water , MILITA RY 3 C I TIES , INDUSTRIES 2
- - - ROAD OILFIELOSand irrigation districts. 

_____ UTILITY RIGHT OF WAY 2
- INT ENSIVE USE

Figure A—6 depicts tOe general ________________________________________

distribution of public and pri— -

vate lands in the Reg ion .

In comparison to total acreage , that acreage developed for inten—

siv t - use a f t e r  a hundre- d years of settlement in the Region is quite

small. Litl L - s  o c c u p y  2 percen t of t h e  Reg ion ; roads , o i l  f i e l d s , and

u t i l i t y  rig ht s— L t —ucav , an ot h er 2 percent; military bases, 3 percent;

and cultiv ated land , 11 percent —— roost of wh i ch is i r r i g a t e d . Together ,

tI ese u i - i c - - u  occupy on1~- 18 percent of the  Region . ( F i g u r e  A — 7 )

Mo st of the teg ional lands , inc lud ing  even c i t i e s  and deserts ,

support some sor t  of wildlife. The f lood p lains , always a t t r a c t i v e  to

mankind , ia’ - m be -ut t i e  first lands settled and developed. And , although

they  h t v , -  w i t n - s s e d  many d i sas t rous  f loods , the  deve lopmen t s  cont inue

to increase .

The present pattern of land ownersh ip and administration in part

refh-cts land grants by the Spaniards and Mexicans before CalifornIa

uO ~~~l tf l t - a S t a t , - , It also reflects past policies of the Federal Govern—

ment in i t- eff ort s to settl e the West — — the Homestead , Timber , and
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Stone Acts , mining laws, and land grants to states , ra i lroads , and

ind iv iduals , e f f e c tively lured peop le and industry to the West .

Al though major transfers of land ownership occurred during the
nineteenth and early twentieth centuries , exchanges of public and

private lands continue into the present.

Shoreline

Including the 280 miles of shoreline which encloses San Fran-

cisco Bay , and the almos t 400 miles which circle 8 Channel Islands,
the ocean shoreline of the Region extends more than 1,740 miles.

Three—quarters of the peop le in the Region live within an hour ’s

drive of some portion of this shoreline.

In 1965 , cities , farms , and forests occupied about 1,000 miles

of the shorel ine zone , a strip of land about 500 feet wide which
includes the land subject to sea erosion. Harbors , military , and

other areas occupied the remaining regional shoreline. About 600

miles of shoreline lay under public control , about half of it by

the Federal Government.

In 1965 , about 300 miles of publicl y controlled area was open

to recreation —— one—third of it to scenic shoreline , another third

to swin~ning beach es , and a final third to public beaches too cold ,

too dangerous , or too rocky for swimming . Most of the latter beaches

lay along the northern coast and were subject to unfavorable exposure

as wel l  as to unfavorab le  c l i m a t e .  Mest  of t~ue swimming beaches lay

along the sou thern  coast of the Reg ion.

The des i re  to swim and sunba the  a t t r a c t e d  most v i s i t o r s  to  the

shoreline . In addition to swimmers and sunbathers , how ever , the

shorel ine areas accommod . tciJ  s u r f e r s , scuba d ivers , f r ee  divers ,

f ishermen , shellfishing enthusiasts , p i c n i c k e r s, campers , dr if twood

collec tor s, rock coll ectors , walker s, wildlife watchers , t ide pool
explorers , and motorists.

In 1965 , swimming along the shoreline accounted for an estimated

53 million recreation—days of use. Shoreline fishing accounted for

approximately 4 million recreation.~day s of use , and other activities
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accounted for an estimated additional 13 million recreation days of

use.

Measures taken to fight shore erosion include artificially

widened pro tec tive beaches, stabilizing groins , revetments , sea—

walls , offshore breakwaters and sand bypassing and sand replenish-

ment systems . By 1965 , the Federal Government had built 11 miles

of stabilization works and 1 mile of seawall , and had re plenished

14 miles of beach. All but 1 mile of these works lay in the South

Coastal Subreg ion . Considerable beach protection work had also been

done by s t a t e , coun ty ,  and c i t y  agencies .  For the  most pa r t , pr i v a t e

measures taken for shoreline protection were temporary .

Minera ls

Of th e $1.6 billion in minerals produced in the Region in 1965 ,

mineral fuels represented about 64 percent; nonmetals , 32 percent ;

and metals , 4 percent. Althou gh the value of mineral output is low

in comparison to t h e total reg ional product , mines provide basic raw

materials for other industrial and trade activities. Petroleum and

natural gas provide most of the energy needed to manufacture and

transport goods , supp ly homes , pump municipal and agricultural water

supp lies , and dispose of was t e  w a t er s . Ceme n t , sa nd , and grave l  provide

material for the  b u i l d i n g s  and roads required by the Region ’s 18 mil-

lion people .

Irrigation and [)rainage

In 1965, the Region ’s 8,765,000 acres of irrigated crops were

grown on a net area of 8,435 ,000 acres. The 330,000 acres , by which

crops exceeded irri gat ed land , represented double cropping . Produc-

t ion of these c rops  r e q u i r e d  de l ive ry  of 29 , 780 ,000 a c r e — f e e t  of wa ter

to farm headgates. Pasture accounted for 1 ,551 ,000 acres —— 18 per-

cent —— of the irri gated acreage. Alfalfa accounted for 1,415 ,000

acres; deciduous , vineyard , and subtropical crops , for 1,207 ,000

acres; miscellaneous truck crops , fo r  907 ,000 acres; miscellaneous

f ie ld crops , f o r 849 ,000 acres; lIly and grain , for 843 ,000 acres;
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c o t t - : ., f o r  ., h I , 000 acrt- C; and ric e , sugar beets , and citrus , fo r

a c r  s.

- .rfa ce storage reservo i r.s and ground w a l e r  b a s i i - a l l v  provide

mos t of t~ -~ ~~~~~~ u - ie d  t - - irrl gatL crops in t i e  Reg ion , alth ough

u n i n c r  d i~~~isions d i r e c t l y  f r o m  unr~~g u l a t ~ -d streams ir e  numerous.

M~- r~- t . in 2 , c public w a t ~. r  di stri ts in t i c  Reg ion provide t-at e r

t han halt IF irri g~it ed a c rt - a g e .

M u - I  o f  t ~
- land un dt-r i r r  i g-it ion in t h e  Region must be arti—

i cia lly d t ~~i 1ned to ma :ntain i t s  productivity . Depending upon soils ,

t e h u C u  , n - L v  
• ci ima t~- , ~in2 crops , i r a  i l u a g e  r eq u i r e me n t s  and methods

r’ p r i - i t  ~ t o  i~ comp i i s h  L r i  i c i g e  v a r y  cons iderab ly .  The major

:- , - u h o d s  ii: use are —ti rf i  t-  d r a i n a g e  d i t c h e s , t i l e  dra ins , and ground

W d t e r pun -pi c. cs ~v&- drainage works are in use in tie Central

Vt i  1ev , part icularly irs t h e  lo: - — l v i n g  a r ea s  near  the  t roug h of t h e

- - t h ey a nd in  t h ~~ S a c r a m e n t o — S a n  Joaquin  D e l t a .  The I m p e r i a l  V a l l e y

ills some of t h e  Reg ion ’s most severe drainage requirements , both

because  of t h e  s a l i n i ty  and texture of its soils and because of the

s a l i n i t y  of  i t s  Colorado River  w a t e r  supp l y .  In t h e  l a s t 40 years

alone , over 350 ,000 acres in the  Impe r i a l  I r r i g a t i o n  D i s t r i c t  re-

c e i v e d  t i le d ra inage  t r e a t m e n t .

R ec r e a t i on

California residents seek 70 percent of their recreation within

a one—hour travel radius from their homes .

Most nonurban recreation occurs at national , state , and county

parks, at developed recreation areas on the public domain , at w ild—

life refuges , on military lands , at historic sites and at private

resorts generally close to inland or ocean waters. The Region con-

tains 13 national parks and 22 national forests.

Fish and Wildlife

The Reg ion provides  a w i d e  range of biotic communities both on

its pub l ic and p rivate lands and in its waters. Mil l i ons  of wate r—

fowl cross the Reg ion along its Pacific Flyway. Ten million
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waterfowl have been known to winter in the Region at waterfowl areas

ly ing along the coast and within interior valleys from the Kiamath

Basin to the Salton Sea.

Game is widel y distributed. In 1965 , hunters prov ided almos t

10 mil l ion h u n t e r — d a y s  of use within the Region . Forty—seven percen t

of this time was spent in pursuit of up land game; 38 percent , in
hunting big game ; and 15 percent , in seeking waterfowl . Nature

studies , wildlife photography, and bird watch ing occup ied more than

14 million days of use.

Fishermen provided about 24 million angler—days of use , almost

80 percent of which occurred in inland waters ; and the remainder , in

bays and the ocean . Inland fishermen sought trout , str iped bass ,

sturgeon , salmon , steelhead , shad , and warm—water fish . Bay and

ocean fishermen also sought bass, cod , sturgeon , salmon , steelhead ,

shad , and other species .

Twenty—five state and federal fish hatcheries operated in 1965,

together with seven research stations and laboratories. Stat e and

federal fish and game agencies operated 33 wildlife management areas.

Many of these normitted the hunting of waterfowl. Others provided

winter range for Hg game and year—round habitat for upland game .

Public fish and gar~e agencies owned or operated 392 ,000 a cr es of

wildl if e areas . Public agencies managed wildlife on 426,000 acr es

of military land . Miscellaneous refuges established by legislative

action occup ied about 4,500 ,000 acres . The largest of such refuges ,

occupy ing 3.6 million acres , provided protection for the wild burro.

Private hunting clubs are popular in the Reg ion and in 1965 ,

there were about 1,000 waterfowl clubs controlling over 300,000

acres  of l and .  There are also abou t 190 private pheasant clubs

operating on about 165 ,000 acres of land.

Commercial fishermen in 1965 landed 453 million pounds of fish .

This catch has been valued at $50 million. About a fourth was taken

from bay and inshore marine areas ; the rest , from the sea.

In 1965 , the catch of trapped fur animals in California was

valued at more than $100,000.
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Water supp ly requirements for lake and fish hatchery operations

were 8,800 acre—f eet in 1965, wh ile those for wildlife purposes

amounted to about 690 ,000 a c r e — f e e t , most of which was consumptive

use in waterfowl areas.

Electric Power

The principal industrial developments of the Region lie where

sources of energy are readily available. Th us, major industries

center in both the Los Angeles and the San Francisco Bay area .

Improvements in transportation of coal , oil , and gas w ill make
future locations much more flexible than those of the past. At

present , the high cost of transporting both coal and coke has re—

stricttd their use in the Region .

The structure of energy supply in the Region contrasts with

that in other major reg ions of the United States. Petroleum and

u t uu r a l  gas have provided the basic energy for tIiis Region as com-

pared with water power fo r  the  N o r t h w e s t ;  n a t u r a l  gas , f F r  the

Southwest; and coal , for the remainder of the country .

In 1965 , the Region possessed an ~nstal1ed electrical gener-

ating capacity of 21 ,480 megawatts and produced about 96 billion

kilowatt hours . Of this total energy production , natural gas pro-

vid ed 59 percent:oil , 17 percent; hydroelectric p lants , 23.5 percent;

and nuclear fuel , .5 percent.

A 230—kilovolt grid , passing generally from north to south ,

transported most 01 the energy . The lines extending from this grid

ranged in capaci ty  f rom 11 to 287 kilovolts . In 1965 , transmission

lines of 115 k i lovo l t s  and more r equ i r ed  e s t ima ted  r i gh t s — o f — w a y

totaling 192,000 acres .

Power imports to the Region in 1965, for use in Southern Cali-

fo rn ia , supplied 1,209 megawatts of peak demand and about 3,000
million kilowatt hours of energy , and they came primarily fr om Hoover,
Parker , and Dav is Powerplants on the Colorado River .

Minor amounts , including 156 megawatts of peak electr ical power

and 810 mill ion kilowatt hours , were exported from the Reg ion in 1965.
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PART V — OUTLOOK FOR THE FUTURE

The populat ion and economic growth projec ted  fo r  the Reg ion

will crea te a steady increase in the need for goods and services.

Translation of these needs into requirements  for  water and related

land resources from 1965 through 2020 were the principal f indings

of the framework study . Identification and description of general

programs and a l te rnat ives, including a pro jec t  development p lan ,

all aimed at sa t isf ying the requirements and solving the projected

problems , were considered to be principle conclusions of the study .
Recommendations that will lead to imp lementation of these programs
are contained in the p lan of action , located itt Section B — Part VII.

FINDINGS

The findings of this study are all related to development of

the Region ’s land and water resources ; however , they are presented
generally under the functiocial topics of the several appendix re-

ports. Requirements for land and water were combined .

Flood Con trol

In the California Region , flood pla ins generally have been the
f i r s t  lands s e t t l ed .  As a result , these lands have been the scenes

of many flood disasters . Subsiding floods of ten have lef t damage ,
suffering, and death in areas shown on Map 2 of Sec tion B.

Recent w idesp read and destructive floods occ urred in December
1955 and December 1964 . The December 1955 floods exceeded most maxi—

~num flows of record fo r  coastal streams north of Santa Barbara , fo r

Central  Valley s t reams , and for  streams in the North  Lahontan and in

North Coastal Subregions . The floods inundated nearly 1 million acres ,

killed 64 persons , and left proper ty damages of about $170 million.

The December 1964 floods left property damages of about $200 million .

These floods struck the North Coastal and Sacramento Basin Subreg ions ,

left thousands homeless, and killed 24 persons.
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*Figu re A -B : F’ ..OOD DAMAGE
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The residual average annual flood damage under 1965 conditions

was about $107 million. Average annual flood damages estimated for

1980, 2000 , and 2020 (F igure A—8) illustrate the magnitude of the

need for a future comprehensive flood damage prevention program .

As shown in F i g u r e  A—9 , t h i s  should include land use regulations

and other nonstructural measures as well as flood control and pre-

vention measures.
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Table A—i shows the estimated distribution of damages among

agriculture; residential and commercial developments ; industries ;

and fores t and range facilities for the years 1965 and 2020 under

the 1965 level of protection.

TABLE A—i

FLOOD DAMAGE DISTRIBUTION
IN 1965 AND 202 0

(percent)

Ca tego r y lhf- 3 2020

Agriculture 39 13

Residential and commercial
developments 25

Industries , utilities , and
public facilities 25 40

Forest and range resources
and facilities 11 3

100 100
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Watersh ed Management

Problems of watershed management include those of erosion ,

sedimentation , flooding , and wildfire. Vegeta tive management measures

to reduce water use ~.nd increase snow accumulation tend to increase

runoff and wat~~ yields and in some a r eas m igh t  i m p r o v e  w a t e r  q u a l i ty .

In 1965 more  t h a n  84 million acres within the Reg ion possessed

the potenti al for rnod~ rate or s e v e re  erosion. An estimated 41,600 ,000

acres were eroding at a moderate or su~vere rate. Specific watershed

management programs aimed at erosion control could alleviate the prob-

lem of severe erosion on 7,20)1 ,000 of these acres. Proper management

of croplands , forage , and timber production could alleviate such prob-

lems on the  renuaining acreage (Nap 3 in Section B).

V n l e s s  additional fire prevention and suppression programs are

pro~~fde -d f o r  o4 m i l l i o n  acres , w i l d f i r e  damage in 2020 w i l l  exceed

t h a t  of 1965 b y 250 percent.

Shoreline

Cr i t i c a l  e r o s i o n  t h r e a t t - n - ~ abou t  280 of t h e  1 ,140 shoreline

mi le s  in t h e  Region t h a t  arc  a c t i v e ly  e r o d i n g  (N ap  2 in -~e - c t i on B ) .

M o r e  than  60 ne cen t of the -  t r e a t e n e d  a reas  l i e -  in t h ~ South Coastal

Sub reg ion , most of  t il e-rn adjacent to homes , h i g 1i~s-av s and railroads , or

a long  p o p u l a r  s w i m m i n g  beaches .  In 1965 , average annual e r o s i o n  da m-

ag es re;i~~l u & - i1 i i i  ~- s t i m a t t - u 1  , 900 ,000 . N e a su i r e s  w h i c h  can h e t a k e n  to

f i gh t such t-ros ion include artif icial lv widened prot v - c t lye- beaches ,

stabilizing groins , revetments , ~ e- a u~- a I 1 s , offshore breakwaters and

sa nd b y p a s s i n g  and ~o in d  r cp l en i s h m e n t  sv s t  c O S .

Erosion damages in 2 1)20 w i l l  h e a l m o s t  f i v e  t i m e s  g r e a t e r  t h a n

those of 1965 as shown in F)gure A—lO .

In 1965 , p u b l i c  beache s and scenic shoreline proved generally

a d e q u a te  t o  m e e t  reg iona l  needs , a l t h o u g h  some beaches  near  l a rge

cit i C S  p roved  clef i c i t - n t  and u r b a n  e:~c r o a c h m e n t  t h r e a t  e n e d  some reaches

ot  s cen ic  s P u r t - l i ne .

A — 4 1

- 
a - - -  — - - - — —  - 

- ~~~~~~~ 

-

~~~~~~
-=‘ - 

- - -  -



— -  ..-
~
--- --- —-

~~
-- 

-

~~~~~~~~ 

- -

Figure A-IO :SHORELINE EROSION 
Figure A—il presents pro-

(I9S5 Prlce Levels) jecte- d needs for public recrea—

P t ,. , QBE $ , S•r •. O 910 R o t I s  t ional s h o r e l i n e  w h i  i cli , by 2020 ,
are e s t i m a t e d  to increase  he—

tween 2’ and 4’~ t imes  the 1965

value for the three- projections .

30 
Shoreline requirements of

conserving and preserving the

20 uni que , scenic , and other val—

ues of the coastal environment

identified by federal and state

agencies are considered a req—

965 990 ~~ 00 2020 
uisite for future public

YE A R S acquisition .

W t ~ o~ t Add~C,n,I Sh ,,eiifle b c ]  1 a rv improvements ,

primaril y access , parking, and

adjacen t upland camping areas , are needed to pe rm i t  o p t i m u m  use of

existing and future swimming beaches. Requirements at other nonswimming

beaches for fishing, picnicking, tide—pool exp loration , nature stud y,

and other activities also require improved access to existing pub licly

owned nonswimming beach es.

Water Quality

Because many of the northern streams of the Region flow copiously

and perennially, and because most of the southern streams flow only

intermittently, varied techniques of waste - water disposal are prac-

ticed. In the south, far more frequently t han  in th e -  n o r th , was te

wate r  is used to recharge  ground w a t e r  bas ins  lying beneath floodp lains

and dry r i v e r-b e d s . In the north , such waste w a t e r is often dis-

charged into rivers.

Problems of pollution from sewage occur when there are unwise

or improper waste discharges from cities , industries , and farms.

A—4 2
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Waste thermal wa te r s  f rom steam

elec tric powerp lamts can also Figure A-I l

• SHORELINE RECREATION NEEDS
create difficulties if not properly

B o s e  Pion Ro t emanaged. Areas w i t h  major  wa te r
C R E b S  Rote

quality problem s are shown on S e t t e s  0 970 R o t e

Map 3 and descr ibed in Table 3 of

Section B . 420 1•~~~~~~~~~~~~~~~

The mineral  qua l i t y  of most of 
1~~

’

the Region ’s wa ters is ad equa te f o r  390 /
most  uses. Al thoug h reservoirs  /
have altered the relationship be— 360 /

/
tween low , average and f loodf lows  

(

throug hout much of the Reg ion, the 330 /
most dramatic alterations have

occurred in the Central Valley and 
300 /

in the Colorado River . In some I
270 /

cases , releases from such re ser— I
voirs sustain highe’ base flows.

~ 240

In o the r  cases , th e . reservoirs  have
/ P o bi c ScenI c Shorelin e

increased the frequency of low flows 2 0

and thus have affected adversely /
the ability of a given stream to 80 /

/

I /
absorb was te  wa te r  to the  degree I

/
necessary . This ability varies not I50 

/ /

o n l y  as a f u n c t i o n  of f low bu t  I P o b l i c  S w i m m ng
B e a c h

also as a f u n c t i o n  of locale and of 2 0  / /
/

i n t ended  w a t e r  use.  That q u a n t i t y  
90 - 

/

and concentration of waste con— /,- —
-

s t i t u e n t s  wh i c h  would harm Lake ,“
60 ,~‘ .‘—

.—_

Tahoe would affect the Salinas or

the San Joaquin Rivers onl y 
30 ~~~~~~~~~~ ~~u~~ c Non-Se mm ng B .oeh

Ins ig n i f i c a n t l y .

An important exception to the 0
965 1980 2000 2020

adequacy of t h e  q u a l i t y  of the Y E A R S

A- 43



Region ’s waters is the high concentration of salinity in the Colorado

River.  This is the source of supp ly for  about  75 percen t of the water

needs of Southern California today and by the year 2000 it wi l l  s t i l l

prov ide more than half . At Parker Dam , from which water is diverted
to the South Coastal Subregion , the  average annual concen t ra t ions  of

sa l in i ty  is expected to increase from about 730 milligrams per liter

(mg/i) in 1965 to 1140 mg/i in 2000 as further developmen t of the

Basin proceeds and if p reven ta t ive  measures are not taken . Similarly,
at Imperial Dam, the diversion point for most of the Colorado Desert

Subreg ion , the average annual salinity is projected to increase from

about 840 mg/l in 1965 to about 1290 mg/i in 2000. A basinwide sa-

linity con trol program by the Bureau of Reclamation is getting under
way , with strong support of the Environmental Protection Agency and

the seven states of the Colorado River Basin . Its objective will be

to maintain salinity in the lower main stem of the River at or below

present levels .

Water quality standards in other areas are needed to provide

planning and development guidelines to protect the aquatic environ-

ment. There is need for timely expansion and improvement of waste

water collection , treatment , disposal and management systems . There

is also an accompanying need for waste water reclamation facilities

and research to determine the long—term effects on humans of direct

reuse of reclaimed municipal waste water .

Water qua l i ty  planning and management studies are needed for

many par ts of the Reg ion, and agencies to design , construct , and

operate comprehensive water pollution and water quality control sys-

tems should be created in several key areas. Also , increased knowl-

edge of the impact and fate of pollutants in marine and estuarine

environments is needed in order to properly protect the coastal
waters .

A-44
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Recreation

The demand for outdoor recrea— 
A— 12: RECREATION NEEDS

tional facilities in 2020 will be

three times that of 1965 (Fig-

ure A—l2). By 2020 , for examp le , Bat e Plan Rate

the Region will need an additional OBER S Rate
Serie s 0 1910 Ro t e

187 ,000 acres of flatwater surface ,
- • ~, 30

most of it as close to major cities ~

as possible . 20

Unmet needs will grow . Al— l 0~~

most 95 percent of the unmet needs 0

for outdoor recreational facil— 00

i t ies  in 1965 was f o r  c i t y  parks  An 9 i no

and p laygrounds. The local and
~ 50

s t a t e  governments  tha t  must  meet
25

such needs probab ly will continue

to be least financially able to 0

do so. Thus , all levels of govern-

ment mus t coordinate their efforts 
~, 3000
Z Recr e ationso as to gain the recreational 9 l Ee c i u des  An g l in g  and Hunting,
—I l n ciud ~~ Shorel ine Rec rea t i on  8 —

goals of each level. Bo o t i ng n No~ igab ie W o t e r s l /
/

Preservation of wilderness ,

open spaces , and historical and ~, /• ~~2000a rcheo logica l  site-s must be em— /

/phasized. Already , growing cities , a /
/impounded waters , and channeliza— /

5-, /t ion  have a l t e r e d  many s t r eam

reaches. Developments proposed 
000

fo r  many of the rema in ing re aches

would a l t e r  them a lso.  Further-

more , the number  of campers and

o f f — r o a d  vehic les  w i l l  i nc r ea se .

0
965 980 2000 2020

Y E A R S
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Thus, natural areas will not remain available for future gt~nerations

unless the Region rates its social and environmental values equall y

with its economic values . It must limit the recreational uses in

wilderness areas to activities which will not  ha rm tho se-  areas , I t

must provide facilities in developed areas to accommodate all forms of

recreation.

The w ild, scenic and recreationa l values of rivers must be con-

sidered in planning. One river in the Region , til e Middle Fork of the

Fea ther , has been classified as a wild river under Public Law 90—542 ,
the Wild and Scenic Rivers Act. This federa l law app lies only to

rivers that have national significance. The framework study lists

24 rivers , or portions of rivers , that have potential for such classi-

fication. In addition , 13 rivers have been listed as streams of re-

gional or local significance. The former group may qualify fo r

classification under the federal law (six of them have been designated

for study under the law); the latter group may qualif y for protection

under s t a t e  laws . In e i t he r  event , classification would have a major

impact upon the development of surface water supplies.

Fish and W ildli fe
Time spent in hunting and fishing in 2020 will be about three

times tha t  spent  in 1965 (F igure A—12). Single—purpose fish and wild-

life program s in the Region will require about 25 percent more land

in 2020 than in 1965. Consumptive uses of water for such programs
would increase  about  one mi l l i on  a c r e — f e e t . Most of th i s  water  would

serve wate rfowl areas, and the estimate does not include nonconsumptive

uses such as the quantities needed for fish hatcheries and to main—

t a m  s t ream f i s h e r i e s  or natural marsh and riparian vegetation.

As the  Reg ion develops , it must carefully we igh the need to pre—

serve i ts  wi lderness  and e s t u a r i n e  areas , as these support many fo rms

of fish and wildlife. It particularly must preserve its endangered

A—46
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species , whose present prospe cts 
~ ~~~~~~~~~ 

COMMERCIAL NAVIGATION NEEDS
for survival are jeopardized;and 

~~~~~ ~~~~ B.,.
O8ERS Ro r •

its rare species , whose numbers S.r e, 0 1970 R,t .

are few throughout their habi— 
400

tats. In 1968 , the U. S. Bureau
300

of Sp o r t s  Fisher ies  and W i l d l i f e

listed 26 species in the Region
—

~ 200

as endangered and 10 species as _ -.~~~~

rare. ~-
00 —

=
Commercial Navigation

Coninercial shi ps moving 65 980 2000 2 0 2 0

Y E A R Sthrough coasta l  and in land por ts

play an increasingly important

role in the growth of the Cali-

fornia Region. In 1967, exports and imports amounted to five billion

dollars .

Commercial  navi gat ion  needs are r epor t ed  in tons of wa te rborne

commerce.

Petroleum and petroleum products will represent an estimated

60 percent of such commerce by 2020. Foreign commerce , p a r t i c u l a r l y

imports , w ill grow considerably.

Figure A—13 projects the needs for waterborne commerce .  Al-

though both Base Plan and OBERS projections correspond reg ionwide ,

the OBERS projections would result in about 7.6 million more tons

of cargo moving t h r o u g h the  Los Angeles—Long Beach harbors in the

South Coasta l  Subreg ion by t he  year  2 02 0 . This increase would be

o f f s e t  by a co r re spond ing  decrease i n  w a t er h o r n e  comm erce a t  p o r t s

in the San Francisco Bay and Delta—Central Sierra Subreg ions .

As a result of radical changes in vessel design and cargo—

handling techniques , many existing waterways and port faciliti e s

are o b s o l e s c e n t .  To r et a i n  c o m p e t i t i v e  status with other world ports

A— -~ 7
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and to meet the requirements of extreme—draft petroleum tankers ,

dry—bulk carriers , and container—ships , port facilities must undergo

major modification.

To accommodate larger ships , existing channels and basins must

be deepened , and , in some instances , lengthened; land areas must be

expanded; tile investment in terminal and transfer facilities must be

substantially increased. Specialized bulk—loading and container—

handling terminals require far greater acreages of backup land per

ship than do the conventional break—bulk , general—cargo wharves.

The port complexes of the San Francisco Bay and South Coastal

Subregions must bear the brunt of the growing needs .  Together  these

facilities handled about 80 percent of the Reg ion ’s waterborne com-

merce in 1965. They are expected to handle more than 90 percent in

2020.

Recreational Navigation

Increases in population , leisure time , and disposable income have

resulted in increases in the number of shallow draft boats. The

f u t u r e  needs of recreational navi gation are assessed in terms of per-

manent berthing , transient moorings and launching lanes required to

accommodate projected shallow draft boat ~pu1ations.

Transient moorings would require all— suatlie- r protection and neces-

sary support facilities within harbors of refuge or multip le—purpose

harbors. The needed coastal harbors of refuge would provide new

boat ing destinations , encourage cruising, and open presently under-

used fishing grounds to recreational fishing.

Figure A—14 summarizes the recreational boating needs which in

2020 are expected to he five times the number of berths , five—and—a—

half times the transient moorings , and about seven times the launch-

ing lanes , available in 1965.

A- 48
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Electric Power
Figure A —1 4:

Tile Region ’s need for RECREATIONAL NAVIGATION NEEDS
electric power in 2020 will be — Bas e Plan Rote

OBERS Rote
20 to 25 t toes  tha t  in 1965 Se r es 0 1970 R o t e

(Figure A—15) . Hydroelectric L o u n c h e g  Lanes

potserpian t s will provide only 3

about 3 percent of t h e  electric— 2 __~~~~~~

i t v  coos umed , a l t h o u g h t h e i r 
0

capaci tv will have -Jouh led .

Steam electric plants , many 
300

using nuclear fuels , will pro-

duce the  r emain ing  e l e c t r i c i t y .  
275 

Per ~~a n e n r  B e r t h n g s

Powerp lants will require about

36 ,000 acres ef  land . Trans— 
~, 250
a

mission lines - i t h  voltages of 
/
-

500 kilovolts or more will re— 225

quire - 22Y ,000 acres ; lower 
/

voltage- networks will require 200

a d d i t i o n a l  a cr e - a c e , F r e s hw a t ~-r 
I
I
,

consumpt ion  w i l l  inc rease  f rom ~ 175 /

about 25 ,000 a c r e — f e e t  in 1965 1
1

to about Sc l f l ( )  a c r e -—fe e t in ~ ISO /
/

202c , assuming that most of the 
~

large amounts  of coo l ing  w a t e r  125  
/

required for steam—electric 
/

plants would be available at 00 
/

1

seashore S i t e - s . Construction /
at such ~ ites will involve prob— “ //
lems of land use and water /

/
50 —

temperature. Legal and insti—

tutional problems of site regu— Tr nn se nt Maon ngs
25

lation and licensing will _ _-

0
4 9 6 5  198 0  2000 2020

Y E A R S
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Figure A—I 5: increase . Site selection to

ELECTRIC P OWER NEEDS minimize environmental problems

Base Plan Rote either along th e seashore er in—
— OBERS R o te

Ser eo 0 970 R o t e  land w i l l  p robab ly  become in—

3 creasing ly comp lex as citizen

groups  take more active roles

in the selection process.

Land and Water

/ 

Figures A— l6 and A— 17 show

/ 

t h e  expected increase in requir e-—

I ments for land and water.

Needs for urban and indus—

/ 
trial land will more than double

2 / between l96~ and 2020. in -i—

I ga t e d  cr op land  w i l l  increase and
z I

/ nonirri gated cropland will do—

/ 

crease . These cropland estimates

/ 

are based on t h e  a s s u m p t i o n t h a t

/ 
yields per acre per crop -~- il I

/ increase by 27 to 140 percen t

I between 1965 and 2020, This

amounts to an average increase

J of 81 percent.
I
/ Net increases in land re—
/
I quirements for new irrigated

crops range from 660,OCO acre --~
/ (Series D—1970) t m  2~~5 million

/ ac res ( Base Plan) . Even Witil

I
I t i le Base Plan  r e q u i r e m e n t s

there will still he nearly 10

million additional acre-s of

0
96 5 960  2000 2 0 2 0
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Figure A - 1 7  land t h a t  are suitable and

APPLIED WATER REQUIREMENTS available for irrigation devel-
Bose P lan R o t e
~~~~~~~~~ Fish , 1~ l i f e , R e~ ,e  - I o n , M n i n ~ opmen t in the Region. In addi—

M un iC ipa l , ‘ 1  S I ’  3

O B E R S  S a t e  t i on  to the  above , more t han
- - t i  fe R e cr eat I o n , 

~ M~~ n~~~ i l i  lndu~ t n a I , i - 3 l - ~ 350 ,000 acres  mus t  be dev eloped
Series L1 S iC’ R a t e

~~~ 
M c i p J ~~~~~~i I i , i~~~ l’~~5 for irri gation to rep lace the

land currentl y irr iga ted wh ich

will be lost to urban develop—

ment. Land supp lies for all

other functions are adequate

so except that grazing will continue

/ to supp ly smaller proportions of
,

~~~~~ /
/  total livestock feed requirements

and timber requirements will not

/
/ 

be met from within the Region.

/
/  App lied water requirements

in 1965 were about 35 million
z
2 ~5 -- acr e — f e e t .  By 2020 they will

increase to somewhere between

3c 46 and 56 million acre—feet

based on the different economic

and popu lation pro jections
~

(Base Plan , ()BERS , and Ser ies

0—1970). In—stream flows needed

for fishery enhancement , water

quality control , stream recrea—

tion , and possib le  changes in

Delta outflows have not been

evaluated and are not included
0

in t h e  p r o j e c t e d  w a t e r

requirements .

I~~65 990 2000 2020
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Water projects under construction , together with avai la i’le water

supp ly reserves , will provide an additional 5 milli o n acre—feet fe- I

year over and above present use leaving a supp lemen ta l  w a t e r  ~i~-~ e-l ~~p—

ment requirement of between 5 and 13 million acre—feet per \- e-ar by

2020. Adequate’ water resources from a number of alternative- source-s

are available within the Reg ion to meet these additional requirements .

CONCLU SIONS

A detailed project development plan is p resen ted  in P a r t  V of

Sec t ion  B , wh ich  shows how future - water requirements can he met by

conventional methods of surface water development. This type of p lan

would requ i re , for  Base Plan projections , construction of dams on

several North Coastal rivers , and as a result there would be opposi-

tion to such an alternative.

E f f e c t s  of the reg ionwide project development plan on the natural

environment noted in Section B , Part V I , inc lude  r educ ing  the  w ild

and scenic potential of portions of 13 streams (compr is ing  1,200 stream

miles) and an effect on about 1,950 miles of anadromous f i s h e r y  streams .

Ecological impacts on the San Francisco Bay , Sacramento—San Joaquin

Delta , and Eel River Delta are uncertain .

Gaseous pollutants resulting from the burning of fossil fuels are

cu r r en t ly  the  s u b j e c t  of a w rldw ide re -search effort . Although tech-

niques for the removal of  many of  t t l e , - e- p o l l u t a n t s  a re  p resen t ly be ing

u t i l i z e d , and on a f a i r ly  s u c c e s s f u l  basis , more research is needed in

order , if p o s s i b l e - , t o  reduc e-  t hes e  gaseous emiss ions  to the  levels

necessary to meet many ~ t t u e  g r e - S e n t  and proposed air quality stan-

dard s. If projected pitwt-t pr cJto t i o n from fossil fuels materializes

w i t h o u t  an improvement  in  p r e s e n t  t e e t t n o l o g v , t h e r e  would he substan-

tiall y increased pollution levels . In some a reas , even w i t h  new tech-

no logy , use of alternative energy source’s, such as nuclear f uels , may

be required.
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The total estimated installation cost of the project develop-

ment plan, for the period 1966—2020, ranges from $24 billion to
satisfy Series D—1970 projections , and $26 b ill ion for  OBERS , to

$30 billion for the Base Plan projections . In a d d i t i o n , opera t ion ,

maintenance , and replacement Costs (Base Plan) are estimated to in-

crease from $225 million in 1980 to $663 million in 2020, OM&R costs

for the  ot t e r projections would be corresponding ly less. These water

development costs (installation and OM&R) would average $824 million

per year  dur ing  the  f i r s t  t ime  f rame (1966—1980) for Base Plan pro-

jections or $735 million per year for OBERS . During the initial five

years of the first time period , the reported actual expenditures by

federal and nonfederal agencies was $1 ,095 million per year. However ,

the estimated federal share of the first time period average annual

cost ranges from $387 million for Base Plan to $315 million for OBERS ,

whereas the reported average annual federal expenditure for the first

f ive  years has been only about Sl63 million .

Alternatives to the project development plan for providing addi-

tional water supplies , which were considered in this study, include
structural measures such as desalting, waste water reclamation , and

geothermal development , and nonstructural or other measures such as

weather modification , watershed management , improving project operation

efficiency , reducing crop irri gation requirements , increasing crop

y ie ld s , lowering per cap i ta  w a t e r  use in u rban  areas , and r e d u c i n g

w a t e r  r e q u i r e m e n t s  b y importing more goods and services. While the re

appear  to he s u b s t a n t i a l  p o t e n t i a l s  for  a number of these  a l t e r n a t i v e s,

more data and study are needed r ega rd ing  phys ica l  f e a s i b i l i t y ,  costs ,

and legal and institutional aspects.

Important conclusions resulting from a sensitivity ana ly s i s

(~ ecti on B , Part V T )  and from analyzing key assumptions are: (1) If

p r o j e c t e d  increases  in the markets for rice and c o t t o n  f a i l  to mater i -

alize , applied water requirements in 2020 could be as much as 5 million

acre—f e - -t per ~‘ear lower than projected . (2) In a developed economy ,
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l ike  t h a t  of the  C a l i f o r n i a  Reg ion , i n c r e ased w a t e r  d ev e l o 1 . e’ f lt  t o r

i r r i g a t i o n  produce ’s r e l a t iv e ly  smal l  chang e -s in t o t a l  emp l o ym e n t  3nd

income. 1,3 ) Increases in the market auppl y of agricultural products ,

associated with - t  higher  level of p roduc t i on  t han  p r o j e c t e d  by OMERS ,

will have major impacts on commodity prices and f a r m  income  u n l e ”-s

the hig her level of production in the Region is offset by lower l e v e l s

of production in other regions that supp ly the market. (4) A redis-

tribution of population within the Region would have a rel at iv- lv small

effect on total regional water requirements.

The Plan of Action (Section B, Part VII) re-suiting from th i s  study

is developed from an approach to p lanning that strives to r e d u c e  un-

c e r t a i n t i e s , maintain flexibilit y , utilize alternative appr oclles ,

employ sequential decision—making, and re cognize mu ltiobjectives . iw o

princi pal goals to be attained by the action program are - ‘ be -st use ef

resources” and “satisfying future needs ”.

A major concern and an important clement e’f t I I c  action plan is t o

de t e rmine  t h e  practicability and desirahilit~’ of evaluating , in quanti-

tative terms , t he obj e c t i v e  of e n v i r o n m e n t a l  c u ,l I i t v  . A e- o m g r e - h e - n ’~ ive

environmental resource inventory is needed O s  a pre -roqu i s te t o  s o u nd

environmental planning. Human needs for environmental quality must be

established and ai tot-natives formulated to sat 1s t v th~~se- ne- e e l s .  L~~r 1v

action is required to insure preservation of remaininc import ant n o ’  t i r a l

resources such as free—f lowing s tre -om~ , s- i  I d e - r n e - - ~ s , ;t n2 n a t  cr: tl areas .

New program s or p r o j e c t s  t h a t  would  cau se -  s ig n i  I i C I ! 1 t  t i C  k l t  ly e  i m p a c t s

on til e n a t u r a l  env i ronment  s h o u l d  he imp l e m e n t e d  0 0j  y t i n  Se’ p r i cr ams

or p r o j e c t s  add s u b s t a n t i a l l y to t h e  ov~- r i l l  w i  1 — h e - log  o f  t h e  p~~op le ,

0 taking  i n t o  accour st  the  n a t u r a l  e n v i r o n m e n t  l o o s e -s .

Growth  in the  C a l i f o r n i a  i-C e-g ion d u r i n g  t h e  in i t  i , i l  t i v - - y e a r s  o f

the  f i r s t t ime f rame  ta s  p roduced  a s m a l l e r  i n c  r r - i s e - ill ,, j t e r  supp lY

demands than that projected under Base Plan assu-npt sins . As a r e s u l t ,

water supp ly from existing , under construction , and authorized pro~ e-c t s

wil l  be adequa te  to meet p r o j e c t e d  w a t e r  ne -c- Ps Uilti i t i t e  n t i d — l ° S O s  or
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poss if  Lv longer. Studies and investi gative programs are recommended

for initiation and expansion durin g the next decade to determine the

potential and costs of p r o v i d i n g  new w a t e r  supplie s from waste water

rec lamat ion , geothermal  wel ls , d e s a l t i n g , w e a t h e r  m o d i f i c a t i o n , improved

project operations , reduced irrigation requirements , lower per capita

M&I use, and higher crop ~‘ie1ds. At tile same time , studies of and

planning for conventional surface voter development must continue in

order to provide a base line from which other alternatives can be com-

pared and evalua t~-d. In some cases conventiona l methods of surface

water regulation may permit the heot total use of resources and most

comprehensivel y sati sfy future needs including streamflow enhancement.

Recommendations are made in tile Plan of Action for economic studies

that would increasc- our cap ab ilit’~- to make reliable projections and

would develop an anal ytic a l system to e v a l u a te  p r i c e  impac t s .  The

essence of the reconanended course of action is to emphas ize develop-

men t of the informat ion needed to make rational decisions at critical

p o i n t s  i n  t i m e .

Development  of  t h e  portion of the  Plan of Action to satisf y needs

for damage reduction —— flood , erosion , wildfire — — gene ra l l y  resul t

in recommending continuing surveillance and evaluation of damage and

possible alternative means to reduce damages . Special attention should

be given to evaluating the effect of damage control measures upon the

environment and integrating these measures with solutions to other

problems .

Considerable attention should he given to preparation of more

exp licit plans for meeting the needs of recreationists. Specific land

and wa te r  areas and k inds  and number of r ec rea t ion  f a c i l i t i e s  t h a t  will

be needed must  be de l ineated  b e f o r e  t i le  needs can be properly s a t i s f i e d .

Federal , s t a t e , and local governments  share in t h e  r e spons ib i l i t i e s  to

imp lement programs aimed at providing recreat ional  o p p o r t u n i t i e s .  Modi-

fying the existing legal , institutional , and f inanc ial arrangements is

of primary impor tance in mee ting future recreation needs. By providing

A— 56

- -

~ 

- -
~~~~~~~ -~~-



the proper mechanisms and tools , t i c  many government entities at each

level and th~ private sector can Ices -pt t h e i r  r e s p o n s i b i l i ti e s  in

deve lop ing and maintaining recreational o p p o r t u n i t i e s .  Likewise , the

needs of hunters , ang le rs , and “anima l watchers ” cannot he !cOt un til

si-e-ci fic plans are prepared that she -- .- wha t  lands , v ot e rs , and f t e l l —

ities ne - c -cl to be preserved , acquired , or develc-ped . During the next

decade , i t  should be poss ib le  to i n i t i a t e  p r e - p a r l i  i o n  of d e t a i l e d  p l a n s

outlining specific actions t~~ satisfy future recreation and fish and

wildlife needs .

ftc Plo-i of Action , as related to navigation and s h o r e li n e  n e e d s ,

is generally independent of program requirements for other function” .

The b a s i c  p t c i s ; ro i l i s  of t h e s e  two e l emen t s  as set f o r t h  in Sect ion  B ,

Part V , require- the timely development and funding to permit imp lemen—

tition , Fitto re studies should relate the effects of navigation and

shoreline facilities upon the environment and consideration of possible

lep~~l and ins titutional ciuiiis ~~s.

Ae ’t ions to solve tile pot ential problems of electric powe r shortages

and water q u a l i t y  degrad s t  l i e n  must  c:ome f r o m  bo th puh lic and private

int e rests . Individual conc,-rns [inst be c:~ - I C S S C ~1I and broug ht to the -

at te n t  i C : s  - i t t ltc ’se agencies I i t t t  ly e  t he  c ap a b i l i t y  and a u t h o r i ty  to

- p  l e n s - n t  pos i t  ly e -  ~1c t ion. h ov e  r i - n e a t  mus t  assume i t s  r e s p c -n s ib i i  i t

fo r  ~-~~t~~b l i sh  in g  f i r m  p o l io ’- ’ and se t  t i n g  r e a l i s t i c  s t a n d a r d s . P t t r t h e - r —

n- - c 5 - , it mus t v i g o r - e n s  ly  en fo rce  --or -~p 1 i a n c e  s-itll adopted standards .

A lso , and - - t  equa l  i m p o r t a n c e - , g o ve r n m e n t  mus t  encou rage  and a s s i s t

indus  t cv a i t s  e - X l ’ O  f i c t  nc  r ’  1 e s i t  me- c t i n g human  nc - -c sb —— social , as well

as funct n-nsi .

R ECO>~’lEND Al i ONS

I t  is  recommend- - d that local , state , and feder al officials , and

privat e interest s , with responsibilitie s for the preservation , develop-

ment , and use- - o f  tile Ltli for n ia Region ’s water and related land

r c -~i i r  - S
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1. Use the data and findings in this report as

a basis for con t inu ing  and i n i t i a t i n g  programs to meet

needs and eliminate problems .

2. Use the Plan of Action in Section B of the

report to help e s t ab l i sh  p r io r i t i e s  for  new s tud ies ,

research , da ta collec tion and analys is, and o ther
actions required to provide a basis for informed ,

intelligent , and t imely decisions to meet the peop le ’s

water  and r e l a t ed  land resource—based needs, and , at

the same t ime , enhance the environment.

It is finally recommended that the Water Resources Council:

1. Accept  t h i s  repor t  and i t s  appendixes , as a

guide in the coordination of programs and review eel

proposals concerning water and related land resources

of the Cal ifornia Reg ion .

2 . Provide fo r  or suppor t  til e f u r t h e r  devel op~

ment and updating of conclusion’, plans , and alterna-

tives presented in this report .

3. Transmit this report to the Congress for its

use in the consideration of pregrams and proposaL-~ for

the preservation , development , and use of the  w a t e ’r  and

r e la t ed  land resources of the California Reg ion .
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PAb-i T I — INTRODIJCT I ot:

Plantl i t i c  f - - c  the W t 5 e  use  and d c v e l c ’u m € - n t  of  o u r  w a l e r  and

relaL ed land r e -~o c s r c e s  is essential to economic eros-tb and t h e

I i i s v s i c l l  au SoC i al  s - c - I l — i n - i n s  o f  t he  p e o p l e  of t i e - r e - -g i~~n and t i l e -

nation. Providing -ad ituat e- w a t e r  supplies of suitable quality to

i ce t  b o t h  i n s t  r o a m  and o u t — c f — s t r e a m  h5 - a e - t  i ct a l  needs  and uses ,

t ing  h u m a n  v~~i i ie ’s , and tIs ~- quall t\- and produc tivit y of c u r

r e - ;  -a r c~. ~ f ro n d5 - p r a P  e t  i o n  m d  s i a m l g e -  , tad en ilale - - ing re’sei urce use-

- p p o r t s e t i i t i e s  a r e  s i  5 C c - i ~~) i i 5 I I i f l e i lt S  scb i~- e can  he -st r e - s u i t  f r o m

l e e n e - - r ; s n g e - ce n p r e - i l s - a s i y e  p l an t~~; e : .

t- ’hen res - ur e es  ar e  a i c u n d an t  i n  r5 - Ia t i - n  to r - -qui re a ts f o r

rc-~- - c i r c e s  , it takes ve ry little f a r - s  i g ht c d o c s s  to SUOP1V

s i t e  ‘~~ c h s i n s a s  u i t l i  l o o P , fiber, fue l , and ~thcr necessities.

}Io ~~- \ ’ ~~r , f l i l e t i  CeO re - c e e g n i z e  -
~~~~. h a :  ro s - - e r e ,  5 a r e - l i m i t e d  and t h c t

re - a - - s  r runts C i f l t  b~ v; e  to  i t i c r c u s e  and a mOd e f o r  USC of thosi-

l imi t~ -J r - -so esr - e’s , :h0 ti en d f o r  a ‘- - c - - v ,~ ’ “~~~~~~
- t~ ce ;; d~- f u t u r e

ac t i o n s  ~~ e ~iOe 5 sd f — c y i d e t i t

i A L K G R O I  i~D

Appendi: -a-- -- I , I T , a n d  I T T  —— ‘‘His t ’r - of S t i s d v , ’’ ’’ Th0 Reg ion , ’’

on e  “ L e g - s i  and I n s t  i t e c t  on ;s l l - n v i  r o a m s - n t  - - - “ —— t urnish background

inst  i-r i al  . c \ u n e -n e :  [ x e - S  IV t s r  -ug h \ ‘lI  —— “[c-sn-mi c Bassi- and Proj ec—

i ons , ” “V~~t s -r  R e - c o e r c e s , ” ‘ i a i d R e s ou r c e s  sa d  I ’ s~ - . ’ and  ~~i n - - ra l

Resoarc5-s ” —— i n c  I :de - - s - - i c  re- so u r c e  in f o r m a t i o n  u t  iii c5 -P in t i s o

other tpt ie ’ndix c-s . -\p cooP s ‘ce-s V III irouCil ‘VlI — — 
- -  - a t c - r - ’ b c e ; b

‘- h m n s g e n ~-n t  , “ “ F ood C a - i t r o l , “ “ I r r i g a t i o n  ~n d  D r a i n - c ,
“ ‘ ssn i ciral

- en d Ind ustr ia l V o t e r ,” “ c ecr e- .s t is ’Il , ’ “Fish ;:~d -i l d i i f ~- ,” “ P l e c t r i c

Faw~-r ,” “i- atc -r Q u a l i ty , l’ l lu t  i o n , w e d  H e a l t h  V a c t o  rc- , ” ” Sh o r e l i n e

Proc - alien and h v s - i O } e r n t , so d  “\ s v i c a t I - n ” —— are - runc ti i~~b

appendix E s. e ;siiti d e a l i ng  w i t h  a p - s c t  i~-u l a r r e - c g n i z e d  :d ias e -  of

5 5  t t r  and re la t e d  l and  r -sou r - - -~ d5 - -~’ . - l  - — m e - nt, use- , 0’ — an r i gec -  n t .

I n -  f i n d i ng s  o f a l l  5t i w - n d i  —:o~ s~ c i  c i t ilized in t h e  c-reparation of

t i c  I s  app :-ni 1 x
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~Iees t  s t  l i c e -  us  t a i  l e d  s i d i e s  -s;sd t~~s~ pr s- se -n t :e L i s - l s  i f  s u i t s

I r e - brohen O~’c/ t)  ICV I I su ’i r e g i u n s  ( - I s~ 1) c u d  t r e - t i c  f t  a rces

(l15 s~ o_ 1e ) 8 O , l n o I — d o O O , tac t 2Db ’ 
--2020). IIi ~ ico d - ’. -~i1s m ay be t -  an d

in t i i 0  n i - p r  - ; ‘ r i i t e ’ spp et s d i .x r5 - - -r Is but ~e r ,; n ot  n e c e - -s an  iv c a r r i e d

forward into this app e -aJ ix .

There  is c - a j U s i ’ i e - I i i  t O e  f i l e s  o l  C s l  i t . n u b  R . - g i o n  fra:i ,- ’c - Irk

t s r t i c i p a : s t s  a ‘ t - c l n i o a l  supp l s - ’ m s - l l t ’ to t I n -  i e - o e r s i  P r e g r u r -  and

A l t e r n a t i ve -a a p p e n d i x .  T h i s  document f i r - ~ t appo ~i rs  d as \ o ] l s n e -  -\

of Appendi X V I I I  in Julr’ 1970 and s ;ss p r - - p a r E - P  on ;s r og i - I c a l  h i s s  i s ,

it  wa s  supp lo n- - : c t n - u  is ~ a t w o — p a r t  V s ’lu i r e ’ B w h i c i s  w:1S pi~op o r e d  -cci a

s u b r e g ional  O a s i s .  Th e s e  p i  e - l i : - i n a r v  d r a f t  r e - p o r t s  a r e - :; e :.s p o r t

of the final r ep o r t  h u t  soc ’- . o n l y  to r e - n e r d  t I e- : - r - - - - -ss t r ou p e

w h i c h  the  p l a n  f o r r o m i  :51 i o n  cv ’l v e d .

PI RI’ v — S E  ‘SD SC OPE

The Cal l fornc~5 ~ c~~. i s i n  !-ra:n ~- w o r - , S t ’ l U \ ’  a ill’!) an effort to

~,~se-tch Ic and c- of l tp  [ it m v - c Lshl ee Pats cone .105 s at - or  w)cc l and

rs - -n’urce-s and to e v;s I u a te  t I t e - , ‘t)pe ’r t UU i I ~ t s  or t i i e i  r use -  and

de ve loptccc - ic t - Ses:-’ajiy , t i le  s t u dy  h a s  - - c r - l a i n - r e d t o  J e ’, - i <  a cce ~sd and

es t i r a t e - t re t’ s tel l t i ml r o u g e ’ - - h i t - c i t  i r o c d s  for goods and se- i :
!-‘inallv , a I t e r i r c i t ive m e -a ir: and e~~- p o r :  u n i t i es  f o r  us  v e l o p i n g

r e s o u rce s  to  —~~~~: is Ic’ t -  sc ise d s ia-ce- h e - s - i :  J ’ - i i t i  l i e d .

T h i s  t u r - p e - o d i x  f - In  : s - s i c e - - -’ r e - .ou r ce  e’/ ’n- - - - r v i t i o n  s~~d d o v s - i c ’pc: e - : r t

to s ; m t i s f v  v an -u s  p r - j e - c t  i c --a s  - ‘ I  f u t u r s  t i e - s - P s  and :s l t o  r n .  t i v e

p lan n ing  oh j  e- C t [Ve .~ i t  de s c r i b e s v an  aus  0 0 5 1 5 1 5  to s at  I sic’ t o t e r -

needs :ur~~ p r e s e n ts a c - h r  for l u t i s t ,  a c t i o n .  Sin - - c l - s i  . s t t s n t  I ‘n t o

g iven  to p rob  Is - n - - . con !  lic t - - , and t O e  c -  t l S e q s e - f l c e - s  Of a - I r i S ’  : 5:

several variables c r  s r - s: ~~ i n s  r i o t s  s i  t s r  t h e  [ l Jt l n i : s  :~ r - 
-

Th is aO;’c-:: c i : - - br in g s  t p- - I - or the i n v e - n u t e ” r v  o n  r , - - c ’ ’ . t  - , mc

sumcinl rizs -- t - c ,  c e s n e  t f - : u I  r . - - :u i r e-c- - -n ts tisat are ~~
— t~ u i  ‘ c t - c

: ‘p e - n i i x e s . I t  p r e s e n t s  g~- c c s - r i 1  ~~i i i i 5  and  — i l t c r n a t  i v ,  - - - - -

pr s jtr It’d nc- -Ps H r  C L - - -  s : C  - , - r v i s - , - s .  F i a - : i i y . i t  a r  - c :  ~~

3
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cc to se rve ’  as a guide fssr the management , use , and

dec’e- i - - ~~:-renc t o f  t i m e  Reg ion ’s e a t e r  and r e l a t e d  land resources .

Three - economic orojections , 0111-hi S , Base Plan and Series D —

1970 , were developed upon which water and related land requirements

and a framework plan were based. The OBERS projections were

deve l oped  h~’ t h e  O f f i c e  of Business Economics (Department of

C om m e r c e )  a n d  t h e  E c o n o m i c  Resea rch  Se rv ice  ( D e p a r t m e n t  of A gri-

cu l t u r e ) .  Th e OBERS p r o j e c t i o n s  are n a t i o n a l ly consistent as their

pr ojec tions i n c lu d e -  eac h hater Resource Reg ion in the  U n i t e d  S t a t e s .

P r i n c i p a l  cocc:pc ’nc -nts of t h e  OBERS p r o j e c t i o n s  are population ,

emp l oy m e n t  and income h~ j o n  i n d u s t ry  and ec o n o m i c  s ubr e g ion ,

and crop  p r o d u c t i o n  f o r  i n c r n o r t  a n t  f la t  I c ’c ia i  c rops by reg ions .

Base P l a n  p r oj e c t i o n s  or e  a reg i o n a l  m o d i f i c a t i o n  of t h e  OBERS

p r o j e c t i o n s - . R e g i o n a l p o p u l a t i o n  e s t i m a t e s  are t h e  same f or  Base

Plan and OBERS hut the distribution of  p o p u l a t i o n  w i t h i n  t h e  Reg ion

I~ d i f f e r e n t .  The’ nt: , s or  cci f f ~-r e n c e  is in c r- - i -  p r o d u c t i o n . The

OBERS l eve l  o f  c r o p  pr oduct i n  u c l a  m o d i f i e - d f o r  se v e r a l  m aj o r  crops

u i  t h  t h E - re - stil t t h a t  total agri~ c r 1  t u r s i  p r o d s  t b n  f o r  B a s s -  P l a n  i s

c on s i d e r  s h i v  h i g h e r  t h a n  f o r  OBERS.

Ser ies  D —1 ~~7O p r o j e c t i o n s  a r e  a m o d i f i  e r - s t  ion e f  t he  B ase  Plan

j e t  [era s  to r e f l  a c t  a lowe r p o p u l a t i o n  g rowth  r a t e’ . c ) i l i - R S  and

R ise P l a n  p r oj e c t  i ~tls are h - s s e d  on a ss ’n i c ’s “ 1 ” g r o w t h s  r a te  wh i ch

g ives ~~~~ m i l l i o n  p o p u l a t i o n  by y e a r  20 2 (1 . S er i c --c 0 p r oj e c t i o n s

re - f  b e e t  a i o w c -r  g r o w t h  r a t e - and r e s u l t in a reg i o n a l  p o p u l a t i o n  of

t-r m i l l i o n  by r e a r  2 0 2 ( 1 . S e r i e s  D — l 9 7 0  a g r i c u l t u r a l  p r o d u c t  i o n

p r oj e c t i o n s  ine r t - 1 - I ’t a i n e d  by  r e d u c i n g  Base- P l a n  p r oj e c t i o n s , O u t

~~ - nT:e - 5 c s t  i , -ss t i t a n  in  p r e - p o r t i o n  to p o p u l a t i o n .

T h r c i c g i s o u t  t i e - se -  st u d i e s , n a j e r  emp h a s i s  was  p l a c e d  upon

d e v e l o p ing  data and p lans fo r  Base P lan  p r oj s  a t  io n s  — with lest—or

emphasis of OBERS and Sc -ni t -s D — 19 7 0  p r o j e c t i o n s .  S e r i e s  D — l 9 7 0

pr 1 -j ’ - -ti ons were incorporated only t owards the end of t1 ce study as

r e c e n t  t r e n d s  of  b i r t h s  r i t E - s  am i d cc i  g r ; s t  i o n  to  Cal i f o r n i a  became mar s-

ev i e i ’ ’ t i t
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O1I JBC l I V E

T u e  bas ic o b j e c t i v e  in t i c e  formulation of the f r , m n e c a o r k  p lan

is to provide a broad guide to l i c e  best use , or - abinati an of uses ,

of w a t e r and  related land resource-s of the Reg ion t i  mere ’t f o r -si - c:- —

ab l e  needs . To a c h i e v e  t i s i s  b a s i c  o b j e c t i v e , cons i u e r : s t  j a r s  is

g i ven  to s eve ra l  s p e c i f i c  p lan n i n g  o b jec t i v e s . R e c e n t l y , a spe c ia l

task f o r c e  of t h e  l a t e r  Resources  C o u n c i l  :- u t  l i n e d  an u a p r o c s c l -  to

p l a n n i n g  t h a t  CeO) t cr5 c-cl speci  f i c  c o n s i d e r a t i o n  of f o u r  s ep a r a t e -

p l a n n i n g  o b j e c t i v e s  — — to enhance  ( 1) na t  ional  econom ic d e v e i e - p n e r i t

(2) q u a l i ty  of  the  e n v i r o n m e n t , (3)  soc i a l  w i - U — b e i n g ,  s a d  ( h

reg ional  d e v e l o p m e n t .  -‘is t h e  t a sk  f o r c e  I L - I ’ o r t  was no t  a v a i l a b l e

until t h e end 0f th u S s t u dy , t h e i r sp e c i f i c  app roa ch is n ot f o l lowe d

lf l  t h i s  apn end ix . il rwever , t i l e  c : u l ti o b j e c t i v e s  were  c o n s i d e rs o l  in

deve lop ing and evaluating al ternatives and in develop ing the  p lan

of action in PART V i i .

C R I T E R I A

T h e  f o l l o w i n g  c r i t e r i a  a r e - used in f o r m u l a t i n g  t h e  p l a n s  and

a l t  e rn a t  I Ve’S

( 1) F racrr e- ’~’o rk  i n v e s t  i c a t  ic-as a re  based  upon t h e  e x p e c t a t i o n

of an ex p a n d i n g  reg iona l  economy in w h i c h  i n c r e a s i n g  amounts  of

g0-ods and s e r - 5- i  cos ire l i k e l y  to he r e q u i r e d  t o  mee t  the  needs  of

a gr - -A~’ i n g  popu l a t i o n  and ic i g i se r  levels of income .

( 2 )  E l e m e n t s  of f r a m e w o r k  p lans are  not  s u b j e c t  to analy sis

i f edsj re e ’mj c  j t i f i c a ti o n .  There  f a r e , w : s t e - r  de ’Ve ’ l l ’p r T c - ’! t f e a t u r e s

an d a l te r n a t i ve p la ns are n e i t h e r  s e l e c t e d  n o r  s iz e d  on the  bas i s

- -f s - - a n e m i c b e n e f i t s .  They  sire e l i -- s e n  d u r i n g  p r o g r e s s i v e -  p l a n n i n g

st -p s  u s i n g  genera l  r e l a t io n s , reasoned a p p r o x i r : a t i o n s , avai lable

-1 1 s , a i a  t he j ud gern ent  of s--xp ~’r ienced  p l a n n e r s .

3)  ‘h;st -r and  r e - l a t e d  land re - sou r c e  r e q u i r e m e n t s  f o r  e l e c t r i c

~ c r , f is- i -  m c d  wi l d l i f e , f l o o d  c on t r o l , i r r i g a t i o n  and d r a i n a g e ,
- I p~~l and industrial use , navi g a t i o n , r e - c r e a t i on,  s h o r e l i n e

‘-I
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p r o t e c t i o n , w r i t e r  quality cant rol , and I r in d  asia sge ’r ‘ - c i t  a re con—

s i d e r e -e i in t I e  s t i m e l y .

(-+) Gen e -r a l l y ,  i n f o r m a t i o n  used in  P l a i t  t r - u i , t i a n  i s

s u p p o r t e d  by the  o l i n -  r a p p en d i  X i S  . i h e ’w e - v s - r  . add it i ansi or upd - s r d

I n f o r ma t i o n  is u t i l i z e d  when  I se -c essar” t make’ - , ama  I V S  is . cc h u-i —

t i e ’!) ci r p Ian mare compre’hens lye

(5 )  The m u lt i p le -—us c - coc c i-pt and corm t i n g  U s e S  o f  c - e~~- u r e  u S

are con s i d e r e d  in t b s c -  St u d j e - s ,

(6) Frame-re-ark ian costs do not  [icc  I u z e -  t i e  t i e  cc I s  u :. i s - -s  s - V

a re a p a r t  of w a r e - c  rn - so u rces  de - v e-l - ’p nt:e - nt. lilee a- a c a c i l i t  j , - --

and progc-ac::s are- not a part of custer rose urc e -s ~h-v~ lop n- e- nt I : e - \  

be i n c l u d e d  as a s s o c i a t e d  co st s .

( 7 )  W h i l e  t h e  m r r i m a r v  f o c u s  of t h e  frar.~-work study is to

e v a l u a t e  t h e  ro le  of t h e  R e g i o n ’ s w a t e r  and l and  r e sou r c e s  to ne -e- t

future needs , alterna tive-s that consider increased importation of

goods and s e r v i c e s  i n t o  the  Reg ion are  e v a l u a t e d .

(8) A v a i l a b l 5 - e a t e r  a l lo c a t e d  u n d e r  c o m p a c t s , agroer:e-n ts , or

laws, but not  p r s - se n tly  in b e n e f i c i a l  use of t I le - a ll o tt e e  is con-

sidered available - for future he -ic eficial use of ti m e allottee (st :ste

or o t h e r  o r g a n i z a t i o n  u n i t ) .  h p p r e~m r  l a t e  s t a t e  laws a r e  used as

g u i d e l i n e s  f o r  d e t e rm i n i n g  p r i o r i t i e s  of use- ac:ce ’rcg  c o m p e l  l ag  a r eas

and uses.

(9 )  A ll e x i s t i n g  and a u t h o r i z e d  p r o j e c t s  t h a t  have i n t e r —

reg ional  div~-r s i on  are  r e - c o p c r  I zed and al l  w a t e r  s uhj  o c t  t~~’ di -c t  r i —

h u t i o n  b e t w e e n  reg ion s  in a c c o r d a n c e :  w i t h  existin g Fe -de -r ~sl1v

app roved compac t s  P other I e c ~ s l agreements  is d i s t r i b u t e d  in

acco r da n ce t h e r e w i t h .

(10) The f l e x i b l e  i n t s - r c l i a n g e -  of u c s t s - r  r e sources  among sub—

r e- g ions is assum e d to s l u t  in u e  in the  future. Rs- cog rc it ion is

g ive n , h c s a r e : - V e - r , to e x i s t i ng i n t e r — r e g i o n a l  svs tec t c--c and the lega l

and institu r I onal constrain ts unde r whirl s they ope rate- . Sub-

reg ional requirem e nts fo r  l a n d  r e source- s , i n c l u d i n g  r e c r e a t i o n  and
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f i n s  and w i l d l i f e  as -eds , a re  no t  considor s : ’d  to in -  t r a n s f e r a b l e

ar -c ong subre g i on s  and d e f i c i e n c i e s  m a y  e x i s t  in one s u b re g i o n  w h i l e

su rp luses ap p e a r  in o t h e r s .

(11) J u l y 1, 1961 , is the date of reference for f r a m e w o r k

s - r u d e -s and serves  as the  e f f e c t i v e  p o i n t  in t ime  fo r  w h i c h  a l l

bas ic  d a t a  sad  c o n d i ti on s  r e l e v a n t  to  t h e  s t u d y  are compiled. All

w a t e r  p r o  h e e l s  c o n s t r u c t e d  and in operati c -n in t h e Re g ion p r i o r  t~
or d u r i n g ,  the calendar “ear 19h5 w cs ’e included in evaluations of

t I c  base t - e a r  s i t n a t i o n . Asia p ro j e c t  p laced in op e ra t ion a f t e r

1065 is inc luded  is  l a t e r  p e r i o d s  as a p p r o p r i a t e .

( 12 ) Ce ’st e s t i ma tes  f s ’r b r oad compo n en ts o f t h e framework

plan are of reconnaissance- quality and detail. A general indica-

tion of Federal and non— Federal funding is estimated. Costs

include total installation costs and related rionstructural program

costs .  O p e r a t i o n , c-a ‘cte nance , a nd r ep laeen s en t  costs  ~‘aro r e l at e d

to the  end of the  tim e ’ f r ance -  pe r iod  and onl y to t hose i n — - t - i l l a t i o n

cos t s  i n c u r r e d  d u r i n g  t h a t  p a r t i c u l a r  t i m e  f r a m e - .

P RUG i-I Dl

F i ne :  p r a ce d ure~s f or  f o r m u l a t i o n  of  t - - f r a m e - i n s -- r B  p l a n  can he

s u m m a r i z e d  in n i n e  s t s -p ru

(1) I d e n t i f  I s i t  i a - r i  i nd uc e - a c - cu r e n l e n t  of t h e e -  good- - and services

r e q u i r e - - I to  sat - i —c f~’ hum an  needs  fu r  each set i f  ecs ’n s - ’n l c  p ro j e- c —

I i )11S

( 2 )  I d e n t r l f  I c a t  i s ’n of var is ’us me-i ns to  s a t - i sty  need s  f s ’r

goods an d s, - r v i  C s - S .

(3 ) I d e n t  i f i -  m t  i - - c r  and m e o s u r - -rc :on t  - ‘ f  r e q u i r  s : t e - s i  t s  f o r  w a t e r

and n e - l u s t e d  1 - s a d  r - - ‘ c i r s : , -s to c r e s t  t i c i -  n eeds  fo r  goods ari d s e rv i ces

e- c’ccn r, - r m t e d  in  St ep I by t h u  v a r i o u s  mi -a n s  d - s c n i h n - d  i n  Ste p 2.

f ’ s )  I n v e n t - - r e  - - f ‘5- a t e r  and r e l a te d  l and resources  and e v a l u a —

t ‘ci of ti ~ - 1 t~ ap abj l  I ty f e ’ s  m e - I  ing c u r r - -n t  and p r o j e c t s  2 needs

and r e q u i  r - - ’rs - n t s

7
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( 5) I s i s - m u t i t i - s t i o n  at  v ar i ou s  t e :i I s i q c s ~ - - - ; , p r - c u r - i c r - - , and p r - --

j  e ct s  f o r  dav e  l o p  i s g  ne c e s s ar y  wate - r an 1 r~- i s t  c -u l and re ’scu r c e - s .

( I i )  l” o rnc u i a t  c U r l  01 sp e - s c i  r i s c  p r o g r : s r c s  and p r o j e c t s  (p lan

e l e ’ - a s t s )  t i s c e t  S ’s ’uI  d s a t i s t y  need s  also r e s I l r c r s -cnorr t and e s t i m a t i n g

t h e i r c o s t .  ~ :‘ ~ o - - r cor’:,:,~~ :‘ . cr - oe~~:- r~ uo~ a ’ a

~~~ ‘:- ‘Tc ‘-r - c 
~ a a-: - .,‘~~~. :~, ‘ O ’ ~~~~7i - 

•
:

( 7 )  S e l e c ti o n  ami d d i s c us s i o n  of - - t i m e r  p l an  e l i - m e a t s  t o  demon—

sr r at e  a l te r n at i e ’ e - ’nc - t i sodn !s -r n e - - t i ng 5, - n - c n m r , s det ’ s n d s  r ic ed  to

e x a m i r t , ’ t h e  e xt e nt  t o  w h i c h  t i s o ~ ’ s i s : i : I e - v e  a l t e r n a t i v e  plann ing objec-

tives .

(8) Eva i ’cc:s t ion  -f  s i l t s - r n  c i  lve,s to I lc i ct i f ’: pr- I Ic-ms and cein—

f I l et s  and d e t e r m i n e  t h e e - j r  l’ s ’t e O i t  i i i  - s s : c e - p t a b i 1 i t ~ ’ , u f f e ’ e t i v c a e S s ,

e f f i c i s - n c - a , n - i d comp l~ t e c ~e ’ss .

( a )  1-’ r5 - p a c o t i a n  o f  a p lan of c, l i o n  t I e - s r  - e e l s -  f o r t h  a g u i d e

o f wIs e r e we go f r - n c r  c e -r e -  • w hi m t J~’~ is  - n -  r a ’ , e - t o  be a i de , a t  w i m n i  t

L i t - - , and ‘Oi , s t  do ec, need to  k cc ’e- in  s ’r S s - , I c  stcak ~ u c i l r o p r c d t e -

dec is l e s s r s  -

8
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h’A~ T II — N G E D S  FOR GOODS AND SERVICES

The needs fe ’s  goods  and s e rv i ces  of a reg ion r e s u l t  f rom the

d e s i r e s  of  the  peop le. Goods and services are needed to satisfy

the basic human wants for food , clothing, and shelter , and fo r

secondary wants such as - c  recreation , esthetics , and security .

Certain needs require- the furnishing of goods and services to

meet  a c o n s u mp t iv e  need of t h e  people .  Those inc lude  food  and

fiber , consumer goods , and electric power. Other needs involve the

furnishing of a service to eliminate or reduce problems that cause

economic or other losses. These latter needs include relief from

f lood dacncsg ~-s , da i n a g e s  c aused  by s h o r e l i n e  and watershed erosion ,

wildfire damage , and d e g r a d a t i o n  of w a t P r  quality .

h - XIONOMI C I’ROJECTIONS

i t i e ’ p r i n c i p a l  ee - o n o m i c  va r i a b l e s  r e l a t e d  to the- needs fo r

goods amid service- a are population , e-’rnp lovment , income , and gross

r e g i o n a l  p r o d u c t .  T h e -se  v a r i a b l e s  are summar i zed  in  Table  1 whi ch

show s- t h e  1965 e s t i m a t e - and  projected values for target years 1980 ,

2000 , and 202 0 fo r  t he  C a l i f o r n i a  Reg io n . Values  are shown fo r  the

Base Plan , OBERS , and  Se r i e s  D — l 9 7 0  projections. Further details

are contained in Appe n d i x  11.’ , E c o n o m i c  Base and Projections.

P R E S E N T __( 19o5 ) &_ FUTUR E NEEDS

W o o ds  f o r  goods and se rv ices  f o r the  basc r e a r , 1965 , were

e - a t i n c e r s t e d  based upon i- :- : i s ting  da t a  and reasoned jud gement of

p lanners , economists , recreat ionalists , and other specialists in

t he  var ious  f i e l d s  of re’sou r c e  develo pm en t an d use .

Based on the economi c variables shown in Table  1, needs f o r

goods and se rv ices  were  p r o j e c t e d  t i  t a r g e t  ~- e s r s  1980 , 2000 , and

d U d e )  f o r  ba se  Plan , O B ERS , and S e r i e s  0— 1970  p r o j e c t i o n s .  Present

and prs’jected needs art ’ discussed i n  det ~s i l  in v a r i o u s  appendixe ’ s

and arc  s umm a r i z e d  in Table 2 and on the f o l l o w i n g  pages .

-- - _ :~~~~~~~~~~~~~ ,~~ - - ‘ -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Table 1
ECONOMIC VAR IABLES

CALIFORNIA R E G i O N

P r oj e c t i o n  
_____ 

1965 1980 2000 
______ 

2020

u l a t i  on (1 , 000 eo Ic

Base Plan 18,106 2 5 ,165 38 , 181 1-4 , 9-I l
OBERS 18 , 106 25 ,-~s 6 5  38 , 181 14 , 941
SD— 7 0 18 , 106 24 , 200 33 , 000 14 , 800

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
A g r e c u l t u r e  , i- s - r u s t r v  & Fis hme -r ie - s

Base P l a n  2 7 7  300 317 320
OBERS 277 2 6 7  254  241
SD— 70 2 7 7  — — —

M a n u f a ct u r i n g  & Mining

Baa- P lan  1, 746 2 , 527 3 , 506 4 , 02 6
OBERS 1,746 2 , 508 3,563 1 ,897
SD— 7O 1 , 716 — — —

Arm ed  Forc~-s

Base Plan 30b 291 291 2°l
OBERS 301-3 291 291 291
SD—il ) 308 201 2’41 29 1

Ot ice ~~ 
-
-

Base P lan  s , 801 7 , 713 ll , S h S  17 , 004
OBE RS -4 , 803 ,- , 357 11 , 54 5 lir , s :b :

513—70 -1 ,803 — — —

T ’ r  u l  enr p  I O’- m e ’Ii t

Base  Plan 7,3 33  10 ,813 15 ,769 22 ,5a2
OB E RS 7 ,133 10 , .~13 15 ,1:11 22 ,41 (1

SD— 7 0 7 , 133 — — —
b/Income—

Tota l  I f  m i l l i o n - v r )

Base P lan  5e , 038 121 , 162 300 , °01 7 2 5 , 511
56 , 038 12 1 , 162 300 , 90- ,  7 2 5 , 5 5 1

SD—70 ln ,038 115 ,144 2 h 7 , i ( e h  591 , 62~
Per cap it - a (f/capita/ ar)

biar ~ - P l ~~r e  3 , f l s ) 5  4,758 7 ,88i 13 ,206
1 ) 13 1 - IRS 3 , 0 5 5  4 , 758 7 , 881 13 , 206
SD—7 0 3 , 091 4 , 758 7 , 881 13 , 206

ars Rt -LimaL Pr o du c t—’ (S m n i l l i o n /y r )

Base Plan 69 ,000 160 ,300 393 , 0 ( 6 1  951 , 500
OB E RS 69,000 157 , 800 391 , 000 0-.  5 , 00))
SD— 70 69 ,000 150 , 000 3-1 8 , 700 770 , 000

a ! I n c l u d E ’ s Serv ie ’es  T n d u s t r i e - s  s e c t o r s .

h /  Constant 115 8 dollars.

ci Value added.
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Food and F i b e r

F u t u r e  needs f o r  f o o d  and f i n e r  are based upon p r o j e c t e d

national population , p e r  cap i t a  consumpt ion , export , m a n u f a c t u r i n g

use , and changes in consumption patterns resulting from hi gher per

capita income . The na tional produc tion needs are then allocated

among t h e  several re- g i e ’ns. For Base Plan and OBERS projections ,

the  f u t u r e  needs  for feed , o i l  and f i b e r , and livestock amid pro-

duct components are virtually identical but the Series 13—1970 pro-

jection of needs are smaller , about in proportion to projected

population .

Projected needs for food crops to be s a t i s f i e d  hr’ t h e

C a l i f o r n i a  Reg io n are conside rab ly  hi gher  f o r  Base P lan  t han  f o r

OBERS and proportionall y lowe r for Series 0—1970 . This results

f r o m  the  Base Plan projection (and Series 0—197(1 projection) as su n cc —

ing a greater reg ional production of food c rops t h an assi gned on a

n a t i o n a l  bas i s .

Other Economi c Activities

Economic activities , comprising agricu ltural proc e ssin g .

manufacturin g and mining, and servic e-s are project ed to target

dates  1980 , 2000 , and 2020 , and a re  d e r i v e d f r o m  O R E p r oj e c t i o n s

of ea rn ings  f r o m  these  sanc-  sectors. On a reg ional ha s is Base - P l a n

and OBERS prs ’j t ’ct ions are  i d e n t i c a l  ( e s - c c - N e t  f o r  a g r i c u l t u r a l  p ro-

cessing) and Series D—10 70 project i nn -cc ar ~m ( ’ s ’ut  30 p e - r c e n t  less

in 2020.

Recreational ~ p p o rt u n i t i e s

P r o j e c t i o n s  of needs [ser  g en er a l  r e c r e a t i o n a l  o p p o r t u n i t i e s

are based upon populati on , partici pation rate- by activit y , and

t r a n s l a t i o n  of m c t i v b t v  day s  to recreatie in dar’s. Future needs for

h u n t i n g  and f i s h i n g  o p p o r t u n i t i e s  are -  based on p o p u l a t i o n  and p c - -r

cap ita e h - m n i i i d , a d j u s t e d  fo r  l i m i t i n g  q u a 1i t ~’ f a s - t s ’ r s .

12 
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E l e c t r i c a l  Powe r

Basicall y ,  e l e c t r i c a l  powe r needs fo r  t h e  C a l i f o r n i a  R e g i o n

are projected to target years by an extrapolation of historical

data  modified by judgement as deemed appropriate. Base Plan and

OBERS needs are iden t i ca l .  Series D—1 97 0 needs are de r ived  f rom

Base Pla n need s, proportional to l)opulation .

Navi gation

Future needs for waterborne commerce are determined from a

summation of extrapolated projections of cargo categories by sub-

reg ion . Projected needs for Base Plan and OBERS area identical and

Ser ies  D—1 970 a re  about  2 p e r cen t  less.

F1ood~~~~~~~~~ e~~yt ion

Average annual flood damages in 1965 were about $107.4 million .

Of this amount , about $50.8 million occurred in downstream areas

(drainage basins greater than 250 ,000 acres)  ami d about $56 .6

million occurred in upstream areas (drainage basins less than

250 ,000 acres) with upstream category including some m a j o r  urban

damage c e n t e r s .  Flood dan ages are projected to increase substan-

tially in the future due to an increase in population , economic

activit y , standard of living, ami d use of flood plain areas . Future

flood damages are estimated by stream or river basin for the various

assigned categories (forest , agriculture , residential , industrial ,

etc.) based upon the appropriate growth factor or factors. is

projected that if no additional flood protection is provided beyond

1965 , average annual flood damages for the Region will reach $659

million by the year 2020 for Base Plan projections , $563 m fllion

f o r OBERS projections , and $505 million for Series D—1 970 projec-

tions. Areas subject to flooding are shown on Map 2 , at the end

of the report.

13
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S h o r e l i n e  Da mage R e d u c t i o n

In projecting average annual damages due to sh oreline erosion .

it is assumed that future damages will bear a d i rect  r e l a t i onsh ip

to the  chang ing values of damageable propert y within the shoreline

zone. Damages are projected based on parameters derived for agri-

cultural , resident ial and commercial , ami d public facility sectors.

Because t h e  s h o r e)  in c  is a ve ry l i m i t e d  r e s o u r c e , i t s  f u t u r e  deve-

lopmen t is re l a t i v e ly i n d e p e n d e n t  of growth r a t e s  c-’ f population and

economic activities. Future shoreline erosion damage is therefore

assumed the same For Base Plan , OBERS , and Series D—l970 projec-

tions and is estimated at $15.7 million , $29.7 million , and $48.9

mill ion a n n u a l l y by 1980 , 2000 , and 202 0, respectivel y. Areas of

c r i t i c a l ly eroding s h o r e l i n e  are shown on Map 2.

Eros ion  and Sediment Dama e_Reduction

I t  is e s t i m a t e d  t h a t  more  t h a n  ~s4 mil l ion  acres in the  Reg ion

have a potential for moderate or severe erosion with 21.2 million

acres ac t ive ly e r o d i n g  in 1965 . A l t h o u g h  p r o j e c t e d  increases in

economic a c t i v i t i e s-’ ~~~~~~ m o d i f y  f u t u r e  erosion problems , for pur-

poses of th. report it was assumed t h a t  the 1965 eros ion acreages

wwld remain constant to year 2020 for a l l  p r o j e c t i o n s . A b o u t  7 . 2

m i l l i o n  acres  of a c t i v e ly e rod ing  l a n d  require programs specificall y

aimed at so lv ing  e r o - a ion  problems . The remaining 14 .0 million acres

do not require specific treatment programs since thcc ~v will be

t r e a t e d  th rough  t i m e  b e n e f i c i a l  s econda ry  e f f e c t s  of p r o p e r ly  managed

croplands , f o r a g e  and timber production programs . Areas of critical

ero s ion  are shown on ~1ip  I .

i D ~~~~~~~~Redu s~~

Past exper ie-mce indicates that the number of forest fires is

directly proportional te’ population where;’’ the number of acres

burned  and dollar damage increase with population. h u t  not  in a

14
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c -l i ec t re - h  a t  I - : s l i  i p . ‘t h us , wh i l e  p o p u l a t  iN tm i s  I r-’ ecr- -d to tri-

ple by 2020 t or  ba se  1’ a im and OB E RS t ’ ro~~e c m  ions , w i ld f ~ re 0 sccn m ge- s

are p r ~-~ e c t e ’d t e ’  imi cre- ,ise to two and  o n e — h a l f  t i m e -s t L e p r c - - e-n t

amoun t i f  the level  of f i  r c - -  p r o t e c t i o n  r e -m a i n s  at the  lY6 s level.

A d d i t i o n a l  f i r e  p r c -  c-’e m l t i O n  ami d suppression programs ate- c eded on

64 m i l l i o n  acres  to p r e v e n t  t h i s  n r c -j c - c t e d  i n c r e a s e  in w i l d f i r e

damages .

Water Quality

hNm te r q u a l ity  n e e d s  a re  ge t i e - ra l  lv p r o p o r t i o n a l  to p o p u l a t i o n ,

per  c a p i t a  1em ~ui r e -~~c-- n t  f o r  w a t e r , a nd e c o n o m i c  a c t i v i t i e s .  These

nee~cis i n - - l u d e  d e v e l o p m e n t  of w a t e r  q u a l i t y  s t a n d a r d s  c o n s i s t e n t

w i t h  b e n e f i c i a l  uses to be pr s ’ts .-cted for use as planning or  de ve lo t - —

me-mi t -gu i d e l i n e s .  T h o - .- a re  e s s e n t i a l  te ’ i n s u r e  t h a t  the aquatic

environment is protected f rom eco log ica l  d i  st r u p  t ion a n d  impa l  red

u s e f u l n e s s  resu]  t i n g  f r c ’ m  unwise  or imp r - ’ :e e r  d i sposa l  of w a s t e  w a t e r

f r o m  muni cipal , i n d u s t r ia l , ag r i c u l t u r a l  and o t h e r  a c t i v i t i e s .

Sp e c ia l  wa t e r  q u a l i t y  p r o b l e m s  aic - - listed i n  T a b l e  3 and t h e i r

l o c a t i o n s  shown on Map 3.
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PART I I I  — RESOURCE SUPPLY

C a l i f o r n i a  Reg io n resources , to be used in s a t i s f y i n g  the

f o r e g o i n g  needs , f l ’~ec p r o d u c t s  of land , wate r , and air. And the

Region ’s resources  are v a r i e d .  I t  has the lowest va l leys , some o f

the hig hest mountains , the driest deserts , and wet rain forests.

The Reg io n has its proportiona l share of time air , but it also has

i t s  pr - -hlem s with air pollution.

WATER

I ’I~me three a jor sources of w a t e r  s u p p ly  in t h e  C a l i f o r n i a

Reg ion a r e  (a)  s u r f a c e- r u no f f  r c - s u l t i ng  f r o m  p r e c ip i t a ti o n  w i th i n

the renion , (h )  gro um i d w a t e r , b o t h  t h a t  a c c u m u l a t e d  t h r o u g h t h e

ages  and normal recharge , and (c) di ve r s ion s f r om t h e Colorado

River. Water supt- l y development in the past has g e n e r a l ly  been

limited to these source -s because th ev  w e r e the most economical to

use and were sufficient to meet all needs and requirements. In

addition , lesn~er amounts of water are obtained by reclamation of

waste water , weather modification activities , and desalination of

sell - - To ter. W imile surface water supp lies in the California Region

are still reasonably ab undan t — —  at least in the North Coastal and

Sacr a--;-cc nt e- Basin S u b r e g i o n s  —— there is increasing c o m p e t i t i o n  fo r

t h is r e s o u r c e

The mean p r e c i p i t a t io n  ove r  the California Region is 23 inches

annuall y which is equivalent to 200 million acre—feet of water.

Und er  n a t u r a l  s ’r pre -— dc--velopm e -nt conditions , it is calculated that

al -o u t  130 t h u s -n acre - — f e e t  was consum e- d by native vegetation or

ev a p o r a t c --d and the  r e m a i n i n g  70 m i l l i o n  a c r - — f e e t  was r u n o f f .  I t

is i m p o r t a n t  to note t h a t  over 50 m i l l i o n  a c r e — f e e t  of this r u n o f f

occurred in two subre g ions , North Coastal and Sacramento Basin.

Earl y settlers in the  Region diverted a portion of the sur—

f i c e  r u n o f f  and used it f o r  domestic and agricultural purposes .

17
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it to the intended areas of use . The remaining 16.7 million acre—

feet is computed to be the 1965 developed water suppl y from surfac~
sources.

Ground—water supplies also play an important role in the

California Region and 14,800 ,000 acre—feet are presently pumped

from ground—water storage annually. Of this amoun t , 3,24h ,O°()

acre—feet are in excess of that which can be extracted on a

y ield basis. A net overdraft of 2,560,000 acre—feet per \eir

results since a portion of the excess pumpage returns by percola-

tion to ground—water storage.

In addition to the regionally derived water supply, 5,34(- ,000

acre—feet were diverted from the Colorado River in 1965. It is

estimated that 446,000 acre—feet of Colorado River water returned

to the river and the remaining 4,900 ,000 acre—feet was the deple-

tion resulting from use in the California Region . In future years

this depletion will be reduced to 4.4 million acre—feet , California ’s

allotted share of the Colorado River.

Depletions

Curren t average annual do:~i~ tion of the Region ’s natural rc:~-

off is about 25.2 million acre—feet. Accretions resulting f ro m

Colorado River imports and ground—water overdraft reduce this

depletion to a net of about 17.7 million acre—feet annually . This

resul ts in a present (1965) impaired outflow of almost 52 .5 million

acre—feet per year (Figure

The gross annual regional depletion of 25.2 million acre—f eet

includes all consumptive uses and losses of water associated with

the app l ication or delivery of water supply for agricultural ,

domestic and industrial purposes. It also includes irrecoverable

1/ Appendix V , “Wate r  Resources ,” shows an average annual adjusted
streamflow of 55 ,914,000 acre—feet per ye~ir . The difference
reflects 3,421 ,000 acre—feet of developed runoff within closed
basins , primarily Tulare Basin.

20 
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r e t u r n  flows such as m u n i c i pa l  o u t f l o w  d i s c har g ed  to the  ocean and

b as  or a g r i c u l t u r a l  r e t u r n  f lows  d i scharged  to the Sa l ton  Sea.

O t h e r  d e p l e t i o n s  of the  n a t u r a l  water supply include net reservoir

e v a p o r a t i o n  and consumpt ive  losses a s soc i a t ed  w i t h  convey ance

s v st ~~m s .  Conveyance system lOSStS  t h a t  r e t u r n  to s u r f a c e  or ground-

w a t e r  s u p p l i e s  are  not  cons ide red  dep l e t ions  and may in f a c t  be

coun ted  as p a r t  of t h e  r e g u l a t e d  w a t e r  s u p p l y .

A si gnificant item affecting the gro6 depletion is the effect

of land use change . When the n a t u r a l  vege ta l  cover is removed f r o r ~
the land and rep laced by agriculture or municipal and industrial

deve lopmen t  t h e r e  is u s u a l ly  a change in the consumptive use of

p r e c i p i t a t ion .  i t  is  e s t i m a t e d  that a p p r o x i m a t e l y  4.5 million

a c r e — f e e t  pe r  y ea r  have  been added to the n a t u r a l  s u r f a c e  r u n o f f

as a r e su l t  of chang ing  th e  land use of some f ou r t e e n  m i l l i o n  acres

Un re~~~~~ted Sup p l ies

Not a l l  of the  p r e s e n t  i m p a i r e d  o u t f l o w  of 52 . 5 m i l l i o n  a c r e —

feet per year i s  L o n s i d e r e d  to he a v a i l a b l e  fo r  f u t u r e  r e g u l a t i o n  or

use.  A portion has already been r~.-gu1ated and reserved for specific

purposes , both instream and out—of—stream , and some is not phvsi—

cally suited to regulation . About 5.5 million acre—feet are already

regulated and considered to be in rese rve , even thoug h d i s t r i b u t i o n

facilities are not availabie~ another 7.4 million are nhv sic allv

unsuited for regulation . The remaining 39.6 million acre—feet are

theoreticall y available for future development. A subreg ional dis-

tribution of this remaining amount is shown on Figure 2.

As indicated by the fi gur e, more than t h r e e — f o u r t h s  of unregu-

la t ed  water is in the North Coastal and Sacramento Basin subreg ions.

Future demands on this remaining surface water supply will include

both instream and out—of—stream purposes such as fisheries enhance—

ment , water quality control , aesthetics , hydroelectric po~’er . irri-

gation , and munici pal and industrial use. Since 1965, some 4.9

I I
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NORTH COASTAL
22.3

SA CRA MENTO BASIN AND
D E L T A - C E N T R A L  S IERRA
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FIGURE 2
UNREGULATED WATER SUPPLY

POTENTIALLY AVAILABLE IN
CALIFOR NIA REGION , 1965
(Mil l ion acre — feet per year )
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million acre—feet of this potentially available water has been (or

soon will be) regulated , much of it a result of the Californ ia

State Water Project.

Fut ure S~pp lies

Assured future developed water supp lies for out—of—stream use

are dep icted on Figure 3 and include present developed water

supplies plus new regulated water made available by water projects

comp leted since 1965 or under construction and reduced by allevia-

tion of ground—water overdraft and reduction of imports. Since

1965, surface water resource development has continued and comple-

tion of construction of current facilities will add 4.9 million

acre—feet per year of new developed water supply.

The comp letion of conveyance facilities that were not avail-

able in 1965 will be accomplished during the first time period to

make an additional 2 .2 million acre—feet of regulated reserve

suppl y available to areas of need. (It is anticipated that addi-

tional conveyance system s will be provided in the future to distri-

bute the remaining 1.2 million acre—feet of reserve supp ly, hut

this suppl y is not included in Figure ‘3 because conveyance facilities

are not available or funded.) The present reserve supply of 2.1

million acre—feet per year is considered part of the 1965 developed

water supp ly, and when the present reserve is added to the new

developed water supp ly and the additional suppl y made avai l ab le  by

conveyance f~ ci1i t ie s under construction , the resulting total is

9.2 million icre—feet of assured supp lemental water supply.

As previously stated , ground—water pumpage has currently

created an overdraft situation in some areas. For planning pur—

th~ ground—water pumpage overdraft of 3,240,000 acre—feet per

~‘~~a r  was assumed t o  be e l i m i n a t e d  b y year  2000 thus r e d u c i n g  the

p r e s e n t l y  a v . i i l a b l~ w a t e r  s u p p l y by a c o r r e s p o n d i n g  amoun t .  There

is  p e r h a p s  another I O U ,000 a c r e — f e e t  per  y e ar  of s a f e  g r o u n d — w a t e r

24
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y i e l d  ava i l ab le  in the North Coastal Subregion and this has been

added to the  f u t u r e  wa te r  s up p l y .

A n o t h e r  r educ t ion  in developed water  supply w i l l  be t i m e

500 ,000 a c r e — f o o t  r e d u c t i o n  of Colorado Rive r diversions t o compi ’.

w i t h  the 4 . 4 mi l l ion  a c r e — f o o t  per year  allowable depletion.

The f u t u r e  deve loped  w a t e r  supp ly ,  t a k i n g  in to accou n t the

cons t ruc t ion  program underway , a l lowing  f o r  s t a b i l i z a t i o n  oi. t he

g r o u n d — w a t e r  system , and reduc t ion  of Colorado R ive r  impor t s , is

p r o j e c t e d  to be j u s t over 40 million acre—feet per year. Figure 3

shows the to ta l  developed water  suppl y out to year  2020.

Over the pas t several  y ea r s  f ede ra l , s t a t e , and local agencies

have inves t i gated , at r econna i ssance  and f e a s i b i l i t y  level , a large

number  of w a t e r  development  p r o j e c t s .  As p a r t  of t h e  fr a m e w o r k

s tudy , i t  was de t e rmined  t h a t  a d d i t i o n a l  s u r f a c e  w a t e r  supp l i e s  of

more than 12 mil l i on  a c r e — f e e t  per  year  are p o t e n t i a l l y  ava i lab le

for satisfying out—of—stream water development requirements. Com—

plete information is not available , however , regarding the quantit y

of water developed for instream use such as water quality contro l

and fisheries enhancement. Therefore , use of the 12 million acre—

feet may be limited by the necessity of maintaining some of the

water resources involved for other instream uses. At this point in

time the total effect of massive water projects on the fishery

resource has no t  been d e t e r m i n e d  or e v a l u a t e d , b u t  i t  can reasonab ly

be assumed that the  e f f e c t  of majo r  N o r t h  Coast  p r o j e c t s  would he

si g n i f i c a n t  and in some cases d e t r i m e n t a l .  A l so , the  e f f e c t  of

such development on potential wild , scenic and recreation rivers

has not been evaluated but it can be assumed to have some impact.

Table 5 s ummari zes the  s u r f a c e  w a t e r  s u p p ly  p o t e n t i a l  of t h e

C a l i f o r n i a  Reg ion by subreg ions , i t  does not i nc lude  w a t e r  su p p l y

pr es entl y be ing  used to s a t i s f y 1965 w a t e r  d e v e l o p m e n t  r equ i re -

m e n t s .
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Table 5

SURFACE WATER POT EN T I AL
To Sa t i s fy  C u t — o f — s t r e a m  Water  Development  Requirem ent- ;

(acre—feet per year)

Reserve , Completed Studies at Feasibilit y
Subre& ion or Unde r C o n s t r u ct i o n  or R e c o n n a i s s a n c e_ Leve l

Nor th  Coastal  74 ,000 7, 4~~4 , 000
San Francisco Bay 96 ,000 571 ,000
Central  Coas ta l  6 ,000 332 , 000
South Coasta l  0 55 ,000
Sacramento Basin 7 , 685 ,000 3 , 304 , 000
Delta—Central Sierra 291,000 151,000
San Joaquin Basin 882 ,000 108 ,000
T i m l a r e  Basin 0 316 ,000

‘h  Lahontan  14 ,000 81, 000
h Lahontan  157 ,000 0
r id o  Desert  

_________ 
0

, o r n i a  Reg ion 9 , 205 , 000 12 , 382 ,000

LAND

The C a l i f o r n i a  Reg ion covers 105 ,678 , 000 acres of which

1,496 ,000 acres are cu r r en t ly covered by w a t e r .  The 104 , 182 , 000—

acre land area con ta ins  some of the  bes t  and some of the  least pro-

duc t ive  land in the  na t i on . They are c ha r a c t e r i z e d  by extreme

va r i a t ion  in type of soil , slope , erodibility , climate , f l ood

haza rd , and r e la ted  f a c t o r s . The d i f f e r e n c e s  have a decided

influence on wise land use and management practices. Ownership of

the land also p lays an i m p o rt a n t  role in the  d e t e r m i n a t i o n  of i t s

management and use. About one—half of the Region is owned by the

Federal Gove r n m e n t  and is admini s t e r ed  b y var ious  federa l  agenc i e s .

Food and Fiber  P r o d u c t i o n  Lands

Vege ta l  cover and present  land use provide  a f a i r  descri p t i o n

of the  Reg ion and e s t a b l i s h  a base f r o m  which plan f o r m u l a t i o n  can

d e p a r t .  From t h i e ” e  da t a , it ca n be determi n ed w ha t changes are

necessary to reach p l ann ing  goals t ha t  may be estab l is h ed an d wha t

27
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changes are required L u  produce specific quantities of t i m b e r , f o r —

oge , and watershed protective cover. Figure 4 dep icts the vegetal

cover type of the Region.

The C a l i f o r n i a  Reg io n sup p o r ts  a wid e variety of vegetation as

mi gh t  be ex p e c t e d  f rom an area w i t h  s u c h  a wide variety of topo-

grap hy and c l i m a t e .  Almos t o n e — h a l f  of t he  Region r e t a i n s  substan-

t i a l l y t~;e o r i g ina l  t y n e  of vegetal  cover .  Much of the  o t h e r  ha l f

co n s i s t s  c f  g ras s l and  areas  whe re  o v e r g r a z i n g  has changed the

Spec ie s  co m p o s i t i o n , and f o r m e r l y  t imbered  areas which have been

c h a n g e d  to grass or brus h as a r e s u l t  of w i l d f i r e , imp r ope r f o r est

management , or d e l i b e r a t e  conversions for grazing.

‘ l im e  most obv ious  changes have taken p lace on the remaining

l ands ,  those areas now used fo r  crop land , f o r  urban and industrial

purpo ses , and fo r  h i ghways , u t i l i t y  r i g h t s — o f — w a y , and r e s e r v o i r s .

N e a r l y all of man ’ s uses of the  land d i s t u r b  the  so i l  and

vegetation . This n o r m a l ly  r e s u l t s  in at leas t  a t empora ry  de ter io-

ration of the natural watershed conditions. Table 6 lists the

a c r e a g e  of each c u r r e n t  land use and bears a r e l a t ionsh ip to vege-

t a t i o n cover. Some lands serve multiple purposes and therefore the

s u m m a t i o n of ac r e - ;  in use exceeds the  t o t a l  f o r  the Reg io n.

28
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Table 6
LAND USE IN 1965

(1,000 acr es)
Land Use Area

Food and Fiber Production
Cro ~ land

I r r i g at e d  9 ,134
N o n — i r r iga t ed  1, 607

Grazing 44 , 249
Timber 15 , 528

Other  Reso ’mr ce  Uses
Rec rea t ion

Developed 1,268
Undeveloped 65 , 152

Wilderness  4 , 014
Natu ra l  713
Mi ’~era 1 175
Fish and N i l dl i f e

Desi gn a ted  1,001
I Undesi gnated 100,962

Wate r s h ed
C l a s s i f i e d  690
U n c l a s s i f i e d  103 , 492

Developed No nresource  Uses
U r b a n — i n d u s t r i a l  2 , 219
M i l i t a r y  3, 773
Transportation and utilities 1,320

The s u i t a b i l i t y  of land fo r  var ious  uses is based upon the

natural limitations imposed by soils and p hys ica l  geograp hy .  Land

u t i l i z a t i o n  which  has been designed and planned in conformance with

these  l i m i t a t i o n s  and if p r op e r l y managed w i l l  not seriously det ract

f r o m  wa te r shed  values .  In the p lanning process , r equ i rement s  fo r

land resources are determined by translating needs for food and

fiber into requirements for land and water and then comparing the

results with available quantities of suitable resources. A

summary is given in Table 7 showing quantities of land suitable for

irri gated agriculture , grazing, and timber production . Neither the

productivity nor quality of the Region ’s land resources is dep icted

30

- - --~~~~~~~~~ -“...



by the acreage fi~ ares . Land suitable for other uses such as

recreation and urban development is not presented because no

specific land suitability limits were established fo r  these uses.

Table 7 
— ___________

SUITABI LITY OF LAND RESOURCES
(1,000 ac res )

Subregion Irrigable Grazing Timber

No r t h  Co .~s ta l 1,331 4,419 10 ,331
San Francisco Bay 830 2 , 106 4 56
Central Coastal 1,444 5 ,921 167
South Coastal 1,566 4 ,593
Sacramento Basin 4,055 7 ,305 6, ~)9
Delta—Central Sierra 1,533 1,17(1 383
Saa Joaq ain 2,646 2,248 1,187
Tulare Basin 5 ,061 4,°20 1,111
North Lahontan 660 1,961 1,084
South Lahontan 2 , 67 -’. 6,’i84 7
Colorado Desert 2,079 3,003 139

California Region 23 ,880 ~5,72O 21 ,370

1- i sh  ~nd Wildlife

Fish and w i l d l i f e  resources of the  C a l i f o r n i a  Region are a lso

“r o d u ct s  of the  land and w a t e r .  A w ide  v a r i e ty  of w i l d l i f e  has

l i v e d  and p rospered  here . However ,  ms Lh;’ character of the  Reg ion

has changed , so have i t s  w i l d l i f e  resources .  W i t h  the  change in

h abitat b rought  abe u t  by human e n c r o a c h m e n t  . the  C a l i f o r n ia  g r i z z l y

bear , t imbe r  w o l f , j a g u a r , and sharp ta i led  grouse  are now e x t i n c t

in th e Reg ion . In 1968 the Bureau  of Spor t  F i sher ies  and W i l d l i f e

l i s t e d  ten r are  and 26 endangered species i n c l u d i n g  the C al i f o r n i a

condor , Owens Rive r pup f i s h , Pj u te  c u t t h r o a t  t r o u t , C a l i f o r n i a

b rown pe l i can . San Joaquin  k i t  fox , and American  pe reg r ine  fa lcon .

Also coun ted  among the  f i s h  and w i l d l i f e  resources are new

species which ;av ,’ been success fu l ly i n t r o d u c e d  to f i l l  gaps an d

utilize available habitat and to help support hunting, fishint ,

and aesthetic enjoyment. Introduced species include th e ring—neck
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phe .me  m a t  , ciiukai r , t ’m ; r k c ’’ , near I ‘.‘ all v ar ~c—w lte r game f i s h , and

severa l  co l d— ;~at e r  game f i s h .

An a dr o m o u s  f i s h i  g e n e r a l l y  i n h a b i t  the  coas ta l  streams f rom

Mon erev  C o u n t y  n o r t h  i n t o  Oregon .  These sp e c i& e ~ I i i ~~l ude  c h i  n o ok

ami d ec ho sa lmo n , st ee  i h e  i d t r o u t , s t r i ped bass , Am r i  ‘an s ha d  a nd

st u rgeon . Al l  iii~~sc an a dr omous f i sh , e x c e p t  aoho salmon , a re

fou nd in the  Sa c r a m e n t ~~—S a n J O a U U i  ii i ) e l t a  m d  in L I e  1 ower  rca, es

of  ~~I 5 t  nym~ or C e n t r a l  \‘a l L ’v  streams .

R e s i d e n t  f i s h  i n h a b i t  e ve r  2~~, 5OO m i l e s  e m  s t r e a ms , 8 , 001)

m i l e c  of canals , ‘ m o  a b o ut  538 ,000 a c r e s  of lakes , ponds , and

r y s e u ’.’oir s . Seven species  of  t r o u t  are  f o u n d  in t i e  Reg io n .  Th~

mos t  numerous  a m’ ’ r a i n b o w , hr;ms ’n , b r o ok  • and go i de a  t r. ’ . In

r m m n v  a r ea s  , d e man d  f o r  t r ou t  f i sh i n g  exceeds s up p l y  , a nd Ove l i f

of L !;e p r es~ u t  ang ler  e f f rt  is p r o v i d e d  by a ea t c h a ble  t r e a t —

s t o c k i n g  program . ‘i~ rm— ~~m te r game f i s h  i n c l u d e  l a rge  c lou t :~ ala:

~~ a lt  mouth  bass , b lueg i l l , g reen  and r ed e ar  s u n f i s h , b l a c k  and

clii Le crapp ie , c h a n n e l  and w h i t e  c a t f i s h , and brown h u l l i i e , m d ~, .

u r i n e  s pe c i es  a re  h ooked , n e t t e d , p icked , s e a red - m a d  du g

in j  ~m r r n c ’  ba nd 01 l a n d  an d  w a t e r  ex t e n d i n g  seaward  10 f a t h o m n ~
(b~ f e e t )  wi th  a -~u r ~~ace area  of 540 , 000 ac re s .

N e a r l y  a l l  land and w a t e r  of t h e  Ca~~i f a r n i a  Reg ion p r o v i d e

liai)it ~it or SUliC w i l d l i f e  or fish species. Big game animals are

t o m m n , I  on about 53 ‘ d l i  ion acres , upland game on about 91 m i l l i o n

a ce s , and w a t e r f o w l on about 62b ,000 acri ’~ of mar’~h and water ,

. m u g c e i ’ ited s ea son a l l y  be about ‘.ufl,OOO acres ~f suitable farm l ands .

lo , I i j j  t i , i i , t he R e g i o n  serves as many as 10 ,n i l l i o n  w i n t e r i n g

r f . wl  t h a t  u t i l i 7 e  t h e  P a c i f i c  t l v w a v .  P r i v a t e  h u n t i n g  clubs

ir e  p o p u l a r  in  t h e  X .’ ion and  i n  1965 , t h e r e  were about 1,000

.~u t e r f o m ~’l c lubs  c o n t r o l l i n g  o v e r  300 ,000 acres  of l and . The re  are

a l s o  abou t  l~)O p r i v a t e  p heasan t c lubs  ope ra ting  on about 165, 000

an m s  of laud ami d i t  I cO st  500 deer  h u n t i n g  c lubs  on an u n d e t e r —

“ 1  ne d  mee ’;h~’r of a , r n s
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Recreation

Recreation resources , like those of fish and wildlife , are

also considered a product of land and water. About 71 million

acres of land in the Reg ion are shown in Table 8, Recreation Land

Resources , as suitable for various recreational uses . In addition ,

m o s t  of the  more t han  one m i l l i o n  acres of w a t e r  s u r f a c e  are  suit-

able f o r  r e c r e a t i o n a l  use.

Table  8

RECREATION LAND RESOURCES

Classification Acres

C l a s s  I , Hi gh D e n s i ty  55 ,000

C la s s  I I , ( en e ra l  Outdoor  1, 127 ,000

Class  I I I , N a t u r a l  E n v i r o n m e n t  65 , 151 ,000

Cl~ms 1’ . ’ , Unique Na tural 714 , 000

Cla sa U , Pri ”i tive ~~~j~l~~~QOO

California Reg ion 71 ,060,000

Al though it appears  t h a t  70 p e r c e n t  of the  land area of t he

Reg ion coul d constitute an adequate resource base for recreation ,

t : i e t i gu r e  is s o m ew h a t  d e c e p t i v e . A more m e a n i n g f u l  c o r r e l a t i o n

e m e rg e s  when t h e  resource is c la ss e d  by type and leve l of develop-

men t , by its relative location to p o p u l a t i o n  centers , and by i t s
,~ Inac i t y to serve recreation needs .

R e c r e a t i o n  lands a r e  c l a s s i f i e d  i n t o  f i v e  bro ad c lasses  of

land , including t i l e f u l l  range of p h y s i c a l  r e s o u r c e s  f r o m  hi g ii

dens i ty use to l a rge , h u t  s p a r s e l y  used , p r i m i t i v e  a rea ~- . R n . . t lv ,
each  cla.,s may be d,’s cribed as follows :

Class  I — Hi gh D e n s i ty  R e c r e a t i o n  Areas

A r e a s  s u b j e c t  to i n t e n s i v e  deve lopmen t  mi ‘d camnag. ’i’ ..’;it
i c r  mass u s ’ .

Example: Cit y parks
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C ij o g  I — i ;~~l m e r .  I ‘ u i~~~ ’c r ~
‘ r ..’at  ion Ar e a s

A r e a s  sub je . .  t t - s u b s t o m m t  i : il  d e v e l o p m e n t  f a r  a w i d e

variety ot sn e c  ~f i c  r e ’ r , ’at i o n uses .

E x.m ; ’ :p l e :  M u l t i p u r p o s e  r e se r v o i r s .

C i j~~ 111 — L ,it ur:i l !‘, : l v l r , - , : ’ ii t A r m ’ : m ~

tor~ O O~ t ’,’ t ) . .’S of a’..’~ s’ t i  ii are . - m m t a b le  for  r e c r e a t i on

1:’ a l~~1 ur im i en ’,’ i roil ‘ n t  and  u s u a l l y i n co mb i n a t i on

ld~~t l l  ()tOC~ 0.-es.

I x : i I L n  le  : L i t , l a n a i  f i ’ ri’s t l a n d s

CLis-. i’. — Unique Na tural A r e a s

Areas 01’ outs tandin g sc.’u m c  sy l en d e r , n a t u r a l  wonder  or

s c i e n t i f i c  L m p o r L . . n c e

1 : 0 ’  1e N it lena I parks

~,~ :mss V — P n i : . [ t j v e  Areas

I n d Ia t u r h e d  road l . .o . s  a r ea s  c imai ’ a:  t i n  n. .  d by n a t u r a l

w i l d  c o n d i t i on s , incl~ u i ng  “w i l d er n e s s  a r eas .

W i l d . .  m ess ,-i r e ,m s

The m c ’  me t h e m :  omi..  t h o u s  ma d mci les of o ii.. an s b ’  r e  l ine 1 s al ‘~~~‘ a

v i t a l r e c r e a t i o n  r ’~ o’: rc .  of t h e  R i ’ g i , i : m . I t  g..’n . . ’n :j l l v  f a l l s  i n t o

t v ’ c l t e g ’ r i  i’s , ‘ n i t  of beaches  f o r  t i m e  nor . .  ac t 2 v e  uses -‘mich as

svic : ’: ing ,  su r f l ” o ’ m r d i n g ,  and g e n e ra l  r e c r . ’ - i t ion , and  t ‘ i t  of scenic

L i - I t ’ : ‘nsi sting ot lm . . ’ i . f L in k . b i m i f ’  m u d  c a ny o n s , end  m a d  p r i —

a i r i l y  ror m..m.. p .i - . i ve  u e c ,s s u c h  a s s  iL luts eeing and ae st Im’ t i c

v i o l .

ou ’ , ’ c j : l  , i r . ,i ’~ i m s ’ l u d e  n a t u r e  , wi 10. m ess , r e se ar c h , l o t  i ’m:aI

irk , m o n u m e n t ’~ and m i l d  m m m d  scenic rivers. There or.’ e N  c x i  at ing

- i i ’ i  p o t , ’n t  l a l  t i l t  ur ,m l l ili dma rk s in the Reg ion ci w h i c h  Q have

recei “.0 r e c i s t  r . ’d s t  u m t u s  by t i e  N a t i o n a l  P ark  Ser v i c e .  Tb ’

‘ g lo n  c en t  l b s  I i  v i  l d . ’ r m i . ’s.- a reas c o m p r i s e d  ci’ 1, 632 , 000 a c r e s .

r . ’ a r i  as ~ l I t i coal  l ’~h , 600 Sc ri ’s of p r i m i  t iv e  area under

ed r : u .  l i s  m o m :  w i t h i n  i i i , Wi ld e rness Sv st t. m” and I , mJ8 , 000 more

;i c r , ul l.im: ’ l prcnos.’d o. L i t  ion ,il “‘ irk ~..‘rvi c c N i ld enmi.. ss Ai ’e.’i~~. 
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Federal land now c o n t a in s  33 desi gna ted  n a t u r a l  areas and

t h e r e  are  over 170 e x i s t i n g  s t a t e  n a t u r a l  areas . These areas  p ro-

v ide  examp les of u n u s u a l  f l o r a  or f a u n a  ty pes , a s soc ia t ions  or

other biotic phenomena and charact.’riti s tics of outstanding geo-

log ic , ped logic or aqua tic features and processes.

While historical and cultural sites are also an important

r e c r e a t i o n a l  r e s o u r c e  o f  I I : :  Region , t h e s e  resources are primaril y

a p r o d u c t  of h i s t or y . In many cases , t h ey  have been set  as ide  and

are :c:mn mgcd so as to make t h e i r  c u l t u r a l  and h i s t o r i c a l  values

avai l a b l e  to as many people  as p o s s i b l e .

Mos t  s u r f a c e  w a t e r  areas in the  R e g i on  ire  s u i t a b l e  as recrea-

t i o na l  r ..”~our ce s , b u t  several  f a c t o r s  mus t he con s ide red .  These

in cJ  ude t i m e  l o c a t i o n  of the  body of w a t e r  i n  r e l a t i o n  to p o p u l a t i o n

c e n t e r s  and t h e  degree of ava i l ab le  access to the  wa te r  s u r f a c e

tog..’t liem w i t h  t h e  s i z e  and c o n f i g u r a t i o n  of the  v i t a l  s t r i p of land

t h a t  c omp r i s e s  t he  s h o r e l i n e  and b u f f e r  zone . The q u a l i t y  of t he

r e s ou r c e  f o r  r e c r e a t i o n  purposes  is governed by these cons ide r s—

t ior i s
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In r e a o u r c c  p l a n n i n g ,  compar i sons  f a l t e r r i a t i v i ”  means of

: ; a t i s f v i n g  n e e d s  Is a v i  t O l  p ar t  of e p l a n n i n g  p r o c e s i .  In i t s

I n t e r i m  Repor t  N o .  I , th e N a t i o n a l  W a t e r  Commission s t a t e d ,
‘ . in  ~ni te c i ’ t i . .  l o n g  an d  co s t l y  p l a n n i n g  proce :.s ,
t i O  w a t e r  resour ...’s age ‘i .‘s do not  a d e q u at e l y  c o n s i d e r
a l t e r n a t i v e  s t r u c tu r e s , l O . . i ’i t i O f l S , combinations of
f : i cj l i t i e r ~, and n n — ’.~’ : m t . r  a l t e r n a t i v e s  fo r  m e e t in g
n e e d s . ”

I t  i ,s i mpor t . . :  t o  he c a r e  ‘f all t h e  v a r i o u s  m e t h o d s  a v a i l a b l e

f o r  s a t i s fy  i n ’ g n. ’t ’d - .  and i’aO’ t i n g  r e q u i  r e n e n t u ’  . In p r e s e n t  im p

r ec ommend~.r i o n  , r . ’f  , ron ’..’ s! o i : j d  k. c’:idi’ t o  t h i c s . .’ a l t e r n a t i ve s

r . ’”ec ’ .’ ( :  (~~a ’l  t ie u. so n s  f o r  r e j e c t i o n )  as w e l l  as t i e  select ’’ h

p I J:m .
ri ca Se c.  i,:: j l., ’nt ~~1 m . . - s a m : ! den r i h . ’s a l t . . ’ m n a t i v m ’  m e a n - .  I i ’

s at i s m ’ ,’ n e en :  I t  d i s cu s s e s  b o t h  s t r e ,  t - . ir a l  and n o n — s t r u c t u r a l

coo n s to  s ol v . .  m r  ci ’ l . : ’ : and — a i r  r equ i  rem ’:ent s. Ad::: i n  i str .it I ye

p r o g r a m s  and nanilg ..’:’:eu: t ‘ii’ t h e ! .  i” , ‘ ‘f m ,cn as e f e c  t I Vp in s o t, i s  f\~
l ao, hu man need s  is ar e  p i v s i c a l  st r i : ’ t u res .

M a n y  o f  r h . .  c o on s  I s , i t ,  i s f y  m a c d c  a n n e ir  ~e have  l i t t l e

di r e c t  r’ ..’ . t  i c n s i m i a  m e  t h e  R e g i o n ’ s ‘,~‘ , m t . . ’ r r e sou rce s .  N e v e r t h e l e s s ,

t h e - . .’ moo : a are ’ I ape r t  m u u t  la” i’ m u s e  t i l e  i r SC l e c t i o n  over ‘t l i e r

ch o i ces m i ’ . c c ‘ U I  t in r ..’ : l n ’ i m : g  t 1 e de m a n d  on t he  Region ’s w:it.’r

r,’~~oi1r ..’ .s ,,~i :d ::er.d- v produce greater f l e x i b i l i t y  i n  water rescurce

p l a n n i n g  :‘ e t l i ’d~ ‘I g ene  r a t i n g  eio e t r i c  p ’ ’w e r  or  r e d u c i n g  f l ood

‘ ‘m u g ’ , o r ‘: i t r : ’ g  food and f i b e r  needs  by i n i p c r t s , a l l  w i t h o u t

d i r e ct lv  a f f e c t i n g  t im . . ’ kcgi~ ’um ‘ s water resources , nov in f a c t  serve
ot  ‘ o r  bene ’ i c :  al  : . m i r p i i s e s  in t ha t  a l t e r n a t i v e  m e th o d s  mi gh t  have

I . a m  I. S t o  let  t o t e  or  d e g r i d . . ’  t h e  w a t e r  r e s o u r c e s .

G [N “NAI .

: i. ..‘ds f o r  g als and s e r v i c e s  can be s a t i s f i e d  by :

a) develop : .‘i t  an d  use o f  t b ’  k g On ’s r.’’;ources; b) m r . .’ intensive
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or e f f i c i e n t  use of already developed resources; c) importing the

goL ’ Lis and se r v i c. .’a f r o m  outside t i m e  Region ; or , d) a combina t ion

ot  t h e s e .  Most r e s o u r c e  p l a n n i ng  s tud ies  are l imi ted  in scope to

. .Ol l s  ideri ng on Iv t he r..’source  development  means .  As a consequence ,

tb.. t e t i l  range of alternatives ar e  not available for evaluation

and decis l en s  are  mad.’ without t he  b e n e f i t  of al l  choices  being

analyzed.

In s:irisfving t h e  need s for food and fiber most are familiar

a ’i t l i  the process  of t r a n s l a t i n g  these  needs i n t o  r equ i r emen t s  f o r

w a t e r  and land resources .  D e t a i l e d  knowled ge of the  avai lable  land

r e s ou r c e s  a l lows  us f l e x i b i l i t y  in choosing t ime  most  p roduc t ive

1 i :ius in or d e r  to m i n i m i z e  ci cr ..’:ige arid w a t e r  r e q u i r e m e n t s .  At the

s in .. t i r e  we :mI u s t t a k e  i n t o  accou n t t i m e  loc a t i o n o f t h e lan d

r e s o u r . . e s  re t :, i ve  to p o s s i b l e  s o ir ee s  of wa te r  s u p p l y ,  clima t i c

cond i :  b o r i c , d i s t a nc . .’ to :c~~r k e t  arid compe t ing  uses fo r  land.  This

a p pr i c u l  :::i gmI t he d e s c r i b e d  as t h e  r e s o u r c e  deve lopment  me thod .

In an - i r ..’ i  su c i ,  cm~- t h e  C a l i f o r n i a  Reg ion , time resource deve—

I p i c e n t  m e t i u ’ ,’d can be v 0r v  co :: :p lex .  There  are any number of corn—

hi n .mt i .’:is ‘f land and a l t e r  r e s o u r c e s  that could be combined to

produc e a sp e c i f I e d  quant it’.’ of food and f i b e r .  R e s u l t s  of p re—

vious studies , experie n c e , and jud gemen t of planners are components

th ,i t guide tlmo select ion of one or more c o m b i n a t i o n s  t h a t  amoear  to
be m :Io st  reas i r m a b l e  and a p p r o p r i a t e  u n d e r  an e x i s t i ng  or given set

of conditions .

Methods that do n o t  r e q u i r e  t ime development  of a d d i t i o n a l

v ot e r  and l and  r e c ou r ce s  mus t he considered in evaluating means to

s t i t i s t ’ ,’ needs . Food and f i b e r  needs may be more advan tageous ly

s a t is f i e d  by i n v e s t i n g  more c a p i t a l  in to  a g r i c u l t u r al
re sea rch , f e r t i l i z e r s , and in s e c t i c i d e s  in o rde r  to increase  c r o p

v i~~lds t h a n  h u s i n g  l a rger  ~, mTm o unts  of land and w a t e r  r e sources .

‘I ’ lii ~ examp le points out two oppos ing  e f f e c t s  on environ-

mental quality —— t h a t  of r e d u c i n g  o u t — o f — s t r e a m  w a t e r  r e q u i r e m e n t s
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and maintaining the natural land cover against t h e  “ s s  ih i  l i t  v o~
’

increasing concentrations of nutrients and poisons. h u e s . ’  • ‘f m e c t s

mus t be identified , evaluated and vi’ig lm ted against e,~ c h ‘t h o r  — —

and not necessaril y only in ter:cs of dollars.

A gain using food and fiber production as an e x : i m n m l e , i n s o f a r

as the Call fornia Reg ion is concerned , importing go.’d~ and servi ct’s

to s a t i s fy  re gional  needs  nov be e i t h e r  mere or less sat i s f m c t ’ r v

than using regional r..’s..’urces to produce the so r e  goods and

services.

Solutions that do not require addit ional deve l ’nr..’nt ot ’ m ite r

and land resources com m he applied to otlm er functi onal ri’cuiremcen : ‘~~ .

In some ar . .’as , regular i o n  of  the use  and developmen t of r li ed

p la in s  can e f f e c t i v e ly  r e d u c e  f l o o d  danace  s and o r e c i m i d , ’ t h e  n eed

for structural progrons such is dams ari d recerv irs. ~imilarlv ,

part of the need  f o r  r e s o u r c e  0ev , ’ l pme :i t’ to pr’vide Mid wat , r

supply can lie negated by . . : a p i t al  investn ’ :ent  in n:ore e f f i c i e n t  :“- . ‘ ,c ::’-.

to utilize present sm . m m m l  i c c  by Indu ct r” , commerce , and munici pali-

t i e s .

Historicall y , non—development of r ’~i ,u r c . . s  has  g . ’n . .’r ’i l  lv not

been a j u s t i f i e d  means  of s a t i s fy i n g  needs .  T h i s  u,’,i s p r i n c i pally

because  t h e r e  w e r e  smrt ’t’ iei en t  r e source  s u p p l i e s  to n . . . . t  re s t

requirements. As res m i r rces are committed to specific uses  and

their availability becomes limited , new and a l t e r n a t i v e  meam is ’.’i u ’- .t

be developed.

WATER SUP PLY

W a t e r  suppl y is cons idered in this stud” to be a co : :up os it e  func-

t i on  s i n c e  i t  i s  i d e n t i f i e d  is an ‘ m i t — o f — s t r e a m : ,  r e e r r i r e m e n t  f o r  f i v e

s p e c i f  b e  functions —— i r r i g a t i o n , m u n i c i pal  ami d i n d u s t r i a l , r e c r e a—

t i i ’ m m , f i s h  and w i l d l i f e , ‘i mi d m i n i n g .  The a l t e r n a t i v e  m e t h o d s  of

o b t a i n i  no, new w a t e r  su p p i  fec are e x t  rern t ’lv  v a r i e d  ari d i n c l u d e  t h e

c o n v e n t i o n a l  ‘is well as the newer methods . Compreimensiv. planning
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requires tiiat all possible sources of w a t e r  supp ly he c o n s i d e r e d .

Table 11 summarizes the  p o t e n t i a l  sources of ‘cater supp ly arid the

estimated cost range . Each alternative is described below .

S u r f a c e  W a t e r

WI t h d r a w a l  of w a t e r  H.’ di rect  s t r ” ,iri f low d i v er s i cm n  is p o s s i b ly

the mos t basic method 0f obtaining water supp ly . An extension of

this met h od involves construction of dams to create regulaton’v

storage capacity on tN. stream and alternately storing and r.’U’as—

log the stream runoff. The resuiting change in s t r e a m fi o w  reg imen

is des igned to a l l o w  g r e a t e r  w i t h d r a w a l s  a o l  is t imed t ’  con  ‘ c —

pond with .iemami d schedul’s.

The p rev ious  sect  i n  c o n c e r n i n g  RESOURCE SUPPLY g e n e r a l l y

covered the present and future availabilit y of surface water. It

n o t e d  that in 1965 there ‘.~‘ as ii res,’rve supp ly of 2 .1  m i l l i o n  a c r e —

feet per year available and that an additiona l 7.1 milli ’n acre—

f ee t  pe r  y e a r  w o u l d  soon be a v a i l a b l e .  The distribution of this

w,t’ . r h i s  already b een  p l anned  and w i l l  l’e e s s e n t i a l ly  as si- no r m in

Tab le 9.

T a b l e  ~~~~~~~~~~~~~~~~~~~~~~~~ 
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P L A N N E D  D I S T R I B U T I ON OF N EW
Sl’RFAC[ WAl ER.. SLPPLIES

~ortli ( i i , -. t a l  / ,000
San Francisco Bay 8.i5 ,000
C en t r a l  C o a s t a l  6 , 000 I

S e u r t im (h is t u. l 1 , h2 1 , 000
S a c r a m e n t o b as in  2 , 177 ,00t )
D e l t a — C e n t r a l  S i e r r a  719 ,000
San Joaquin Basin 70R ,000
‘fulare’ Basin 1 , 712 ,001)
N1~ rt Ii Lalmon ta n 1 ‘

. ,000
S o u t h  L a l m o n t , - u m i  230 , 000
Colo rado  D e s e r t  7 i , k ) u i  -

Call f o rni  a Reg ion ‘~,205 . 0 ( ) 1~
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“ e r  a l l  p r ~. t i c a l  pu r poses , most of the r e m a i n i n g  u n r e g u l a t e d

c L i r t  , .ce w a t e r  cup i d l o s  ar . .  e i t h e r  i n  t ime S a c r a m e n t o  B a s i n  or the

h ’ r t l m  Coos t al  Subreg ions  ( h i  gu r..’ 2)  . W a t e r  p r oj e c t s  that would

de ve lop  t ine rm : i l  l i on  m e r e — f e e t  per  year have been au tho r i zed  but

i re c u r r e n t ly  u m m f u n d . . ’d.  , - ‘. d d i t i o nal  wa te r  supp ly p r o j e c t s  have

been  s t u d ied a t b o t h feasibilit y and reconnaissance levels and

show t h a t  a t  leas t 11 m I l l i o n  a,’r.-’—feet of additional developed

a l t e r  s uppl y could he regulated to meet o u t — o f — s t r e a m  needs through-

out  the  Reg io n (h ab it ’ 5 ) .

P re sen t  e s t i m a t e s  i n d i c a t e  t h a t  tim e one m i l l i o n  a c r e — f e e t  of

w a t . .’r t’ rorn au t h o r i z e d  p r o j e c t s  can be del iver ed to service areas

for an average of abou t  S .11) to  :,~~L ) p e r  a c r e — f o o t .  A d d i t i o n a l  wa te r

supp lies , pr in ~ari1v from tim e N o r t h  Coas t , can be delivered for an

~lV o r J g e  o f a b o u t  S ‘~d) p e r  m e r e — S o o t

in , i u h i  t ion  to  t i me  f o r e g o i  n o , ,  t h e r e  re n m a ins  the opportun ity to

roemmio t e , liv lon g—t ernm otistrea:: : storage of at least 7 years , a

p or t  i i i  of the winter Sle ds of the  C e n t r a l  Va l l ey .  Two p r i m a r y

e le: ’ ..’ru t s or..’ n..’cescarv for this regulatIon —— a large amount of

reservoir storage oaraeitv and conveyance capabilit y between time

o i n t  at which the floodflows mi ght be intercepted and the storage

cites. Reconnais sance level studies have indicated that at least

2 mi l l i o n  , i c r e — f e e t  per  \ ‘ear could be r e g u l a t e d  by t h i s  means at a

cost of about $30 per a ’r . .’— f o o t .  Co n ve y an ce to service areas of

use would he additiona l.

(; r o i c :J  C a t e r

The pos sibility of additional ground—water development in the

f u t u r e  wa s no t  ..‘v a lu a t e d  to  any  s i g n i f i c a n t e x t e n t .  Except  fo r

m m m r ’ x i m a t e l v  100 , 000 ‘ m e r e — f e e t  per  ~‘ear in time North Coastal Sub-

reg ion , it is concluded t h at  t h er e  is no a d d i t i o n a l  s a f e  g round—

water yield in the California Reg ion . Howeve r , there may he

opportunities to make rmm ore efficient use of time ground—water
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reservoi r s . This  would  i n v o l ve  pumpin g  in excess of the safe y ield

during periods of drought and rep lenishing the ground—water reser-

voirs during periods of surplus surface flow by reduction of pump-

ing, deep percolation of surface water applications , and by artifi-

cial replenishment. Ground—water storage capacity can be used in

conjunctiun with surface recharge on a planned operation “put and

take” basis . This approach is practiced currently in the south San

Francisco  Bay area , in Salinas Va l l ey , in the San Joaquin  Valley ,

and in the South Coasta l  a rea .

Long—term dep let ion of ground water  in s to rage  (min ing  the

g r o u n d — w a t e r  r e sou rces )  was not cons idered  in this  s tud y as a means

to satisfy the water development requirements . This is not to say

t h a t  such a p r a c t i c e  should  not  be considered or eva lua ted .  Ground —

water overdraft has been practiced in the South Coastal Subreg ion

and is c u r r e n t l y in pract ice  in the  Tulare Basin Subreg ion . S u f f i —

cent information is not available at this time , ho~.’eve r, to indicate

how con t inued  g r o u n d — w a t e r  min ing  mi gh t  f i t  in to  an overal l  p lan .

Desalting

Th ere  is  a s u b s t a n t i a l  p o t e n t i a l  for desalting brackish or

s..’a w a t e r  in the  C a l i f o r n i a  Reg ion . In land sources  inc lude  the

S a l t o n  Si’ ,i and t h e  a g r i c u l t u r a l  d r a i n a g e  f rom the San Joaquin

V a l l e y . Time mos t l i ke ly  coasta l  s i t e s  are  f r o m  S~ nta Clara

( ‘e i r n t v  s o u t i m  to  tb.. ‘‘exi ca n b o r d e r .

Cost  is the  m a j o r  f a c t o r  l i m i t i n g  p r e s e n t  and near  fu t u r e

development ot’ sea and brackish water desalting . A 2 . f mill ion

g a l l o n  per  day de s a l t er  in Key W es t , F lo r ida , ( 1967) p roduces
ie ’s, ,j l  t e d  sea w a t e r  f o r  about  85 cents per 1, 000 gal lons  ( S28 ( )  per
:mcr ..’— fe o t ). In late lObS a 7.5 mIllion gallon per day plant

( 7 , 500 , m e r e — f e e t  pe r  y e a r )  was c o m p l e t e d  a t  R o s a n i t e  Beac h , ~l e x i c o .

Desa 1t ~ ’ i l  w a t e r  is . . ‘st i : : :ated to cos t  about 70 cents per 1 ,000

gi l  lori s ( S 2 2 5  per  m e r e — f o o t )  . Wi t in  advances  in t e c h n o l o g y ,  bo th

- — ,,, -~~r-~ o~
_
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in ti me ’ d~’s~~lt m u g  r r i ’ .,’ss and in n w , r generat i o n  u~~i n g  n o  1 , - m r

re ,iet ’rs , the u nit cos t ‘ ‘1 f r e s h  w a t e r  pr’ l:z ct ion sh ould l , ’cr ’ , m c e .

T b . .  f t h e e  of S a l i n e  ‘it . ’r im , i s  p r i ’ p a r . .’d a c : ’ , u ’ r . .’h en s i v e

~, u : ’ ’ :’ ,j r ’ , on t ’ e t e ch n o l og ’~’ and p o ssi biliti e s o~ d.’ s m l t l m n g .  This

‘‘ Sp e c i a l  Report on St~~t u c s  o t ’ l ) e ’ s o l t ing ’ , da ted  . ‘y .’: b..’r  1070 , was

p r . ’ p a m ’ ed  t ~‘r t i m e  s., ’v..’ral t ’ r amework s t u d ie s  in t h e  Pa d S i c  S~~u i t h —

S’eS t

Fm car . 5 :r e ’se::t s est i:’:ot..’d cost  i n f o r m a t i o n  f r o m  t i m e  0 ,5W

r.. ’nort . I t ,i lar ge distillation p lan t were built in the near t e r m ,

it w o u l d  p r ’ i ’ : m i ’  i v  be of the MSF (multistage flash) process. A

recent d..’v e l o p m : s ’n t  in VTE ( v e r t i c a l  tube  e v a p o r a t o r )  c o n c e p t u a l

des i gn . ’ has b..-..’n the use of t h e  mu l t i s t a g e  t lash e v a p o r a t o r  to

r e c o v e r  time heat from: : t hu. ’ b r i ne and p r o d u c t  s t r eams  and h e a t  t he

i n c o m i n g  fee l s t r e a m .  Th i s  a p p r o a c h  has the  a d v a n t a g e  of r e d u c i ng

the cost of heat recovery surfaces . Estimated costs of the multi—

e f f e c t  v e r t i c a l — t u b e  d i s t i l l a t i o n  process  with multista ge feed

h e a t i n g  (V TE /M SF)  ar e a l so  shown in Fi gure  5. The range of costs

shown r e f l e c t  t he  d i f f e r e n c e s  be tween p r i v a t e  f i n a n c i n g  (h i gh er

i n t e r e s t  r a t e )  and p u b l i c  f i n a n c i n g ,  as we l l  as t i m i n g .

The water supp ly developed by desalting can be used t o  au gme n t

existing systems . For those water supply systems in which all

usable runoff is collected , stored and beneficiall y used , the

supp ly can be augmented by a base—loaded desalting plant. For

those systems where rainfall and s to rage  are a d e q u a t e  d u r i n g  nor-

mal years but severe restrictions may occur during dry years ,

desalted water could fill time gaps in the natural water s u p p l y .  A
small amount of relati’~’e1 y costl y desalted water produced in dry

years or during peak demand could firm up a much larger a m o u n t  o f

low cos t n a t u r a l  a lt e r in  average or se t  ~‘ears. This type f s v s —

tern , requiring c l o s e ’  coordin ation of desalting p lants with natural

supp l y ,  has been terr. ’d “conjunctive use” of desalting.
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a :..m W a t e r  R e e l  ,mmat i a::

R.., c i a t ’,ua t i o n  and r use of w a s t e  a’~I t e r  e f f l u e n t  of f .”r s  a m ::eans

~f atu c ”:..’:uting p r e s e n t  ‘,-,utt..”r supp lies or r a k i n g  t h e i r  use more

ef u i c h ~’::r , ~~~ 3- s isti n g in e f r a r t s  L: ’m prov e ’ water qual ity . TIne

cre ,ltest pa ’ eui t i a l  f o r  acco:::p l i s l m i n g  wa~’: o water r..’clamation is ir ,

t u e  p ruih ous coastal subre ’g ien s , pa rt~ ‘ ‘ c i a r l v  tOe S o u t h  Coas ta l

ar .  and ,5 ,m: m Fr ,im :cioc , 5:mv . In t ‘‘se areas large quantities of

expensive i m p o r t e d  ‘,,‘ ; i t e r ,  si t ::. :! s i  th  low m ineral en t on t  , are d i s —

cai r o ,  c to time o c e an  a lte r only on..’ us.’. Reclaimed was te aster is

suita b le ncr Irr igation , certain kinds of recreation , industrial

on e , and gro und— m ater recharge to t h e  ‘, ‘ , a t e u i t  sal t balance can be

::,mjntained . Such procedure s, as e x p l a I n e d  later , a re  currently

bei ng pr~mct iced .

Interior areas guch ~s t h e  Central Valley , where stm’ .a m:if lows

are  a d e q u a t e  fo r d i l u t  ion or whe u ’ ’ ther e ’ art’ natural ground—wa ter

r e c h a r g e  o p p o r t u n i t i e s , ::,Iv n o t  r e ’u u i re e x t e n s iv . .  r e c l a m a t i o n  of

ru nni cipal waste u,,’ a t ” r  h” ’y o n d  s e c o n d a ry  t r e a t m e n t .  In such cases

reuse c i ’ r e t u r n  f l o w s  h a v e  been conside red in pr c i  Oct ing requf re—

m:..’ n t s  for new water sum ’plie ’s .

‘fl ue b ’hui tther h ,m rr :m:s reclamation faci lity in Los Angeles

Coun ty las succe ssfully demonstra: i ’d the capabilit y cf reclaimin g

w I s t e ’  water effluent in:c j u. ’re’h” assis r , 1 in sa t i s t vin g increased

c a t e r  requi re’m:ent~ . It prod u c e s an averag .’ of 15 ,000 me re—f eet p.r

“c u r  f r  L’r I un:il—wnj ter r..’pleni sa:’Ie ot i t  a cost of about $15 per

icr —foot (intere st not included).

T e r t  j u r y  sew age  t r ’ ’ ,~ t u ’ , en t  is provided it  the Sante’..’ Project in

San Diego C o u n ty , and tire reclaim ed water is used for recre’ I t i o n  in

‘or l a k e s  t h a t  ,‘m ’ : c omu : :o d a t e  ba it ing and fish: ing , a cv i  cm:: i m i g mo o I

a n d  p a r k s , and irri gation of golf cou r ses , a tree farm , campuses ,

and craps. A new p lan t p la nned for Sant e t o  provide tertiary

t r e n m t r  ‘n t ‘ m d  limit .‘d d e r l  I n ’ ’r a l i  zat  ion a i l l  produce ’  4 500 acre—feet

per year of h i g h q u a l i t ’ .’ u n i t e r  at  an est imat ‘0 c e n t  of $40 per

~m c r . ’ — foo t
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It is currentl y estimated that by 2020 an additional 600,000

acre—feet per year will be reclaimed in the South Coastal area. It

is also possible that an additional 300,000 acre—feet of waste

w a t e r  could be recharged  to the  g r o u n d — w a t e r  basin eac ir  year  a f t e r

secondary treatment. If tertiary treatment is provided , including

some desalting, an additional 600,000 acre—feet per year could pro-

bably be reclaimed and made available.

In the San Francisco Bay Subreg ion , waste water disposal

studies have shown that reclamation and reuse of 500,000 acre—feet

annually is a possible alternative to conventional waste treatment

and disposal practices . The reclaimed water could be used for a

v a r i e ty  of purposes  inc lud ing  i r r i g a t i o n , i n d u s t r i a l  use , recrea-

t ion , and s a l i n i t y  r epu l s ion . There  is also a was te  w a t e r  reclama-

tion p o t e n t i a l  in the  N o r t h  Lahon tan  Subreg ion of at  least  10 , 000

acre—feet per year.

For purposes of framework planning it is not unreasonable to

assume that there may be as much as two million acre—feet per year

potentiall y available for waste water reclamation . Based on the

2020 M&I app lied water requirements for the South Coastal , Central

Coas t a l , and San Francisco Bay Subregions of 8 to 10 million acre—

f eet , t h i s  is only  about  20 to 25 p e r c e n t  of the  total use.

Watershed Management

Using watershed management practices , it is possible to main-

tain or improve water quality throug h reduced erosion and sedimen-

tation and to influence timing of water delivery. Water yield can

be increased in se lec ted  areas th roug h con t ro l  of p h r e a t o p hy t e

vegetation , throug h commercial timber harvest , and through vegeta-

tion type conversion . Timing of water delivery may be influenced

through snowpack management and forest—cover reduction , and through

techniques if  management which change vegetative density and

species composition . However , whether or not this will effect a
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greater net timing change than would be possible by the operation

of storage reservoirs alone has not been determined.

The estimated possible future yield increases by treatment of

1.8 million acres of watershed lands vary from 2,000 acre—feet per

year in the Delta—Central Sierra Subregion to over 100,000 acre—

feet per year in the Sacramento Basin. All together more than

400 ,000 acre—feet of increased yield could be realized. Table 10

shows the total area suitable for treatment and the estimated

resultant increase In water yield following treatment. Both

Federal and private lands are included.

Table 10

WATER YIELD INCREASE BY WATERSHED TREATMENT

Subregion Area Increased Yield
(acres) (AF/yr.)

North Coastal 359 ,000 94 ,000
San Francisco Bay 9,000 2 ,000
Central Coastal 211,000 55,000
South Coastal 376,000 93 ,000
Sacramento Basin 370,000 105 ,000
Delta—Central Sierra 9,000 2 ,000
San Joaquin Basin 103,000 26 ,000
Tulare Bas in 140 ,000 21 ,000
Nor th  Lahon tan  70 ,000 13,000
South Lahontan 123,000 19 ,000
Colorado Desert 40,000 5~ 000
California Region 1,810 ,000 435 ,000

Phreat op hy t e  Con t ro l

Phreatoph~ tes are those plants that normally obtain their

water supp ly from the zone of saturation , either directly or through

the capillary fringe. They occur generally along stream banks ,

u n l i n e d  canals , f lood p la ins , and in the  del ta  areas at time heads

of reservoirs. During the growing season they satisfy their needs

for water by drawing on the ground—water reser ’’ir or from the

adjacent body of water.
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:‘leth. ds n o d  to o u t  rol  or or  n d i e : a t e ’  h r  , t ’ O h i \ ’ t e s  or .  c i  ti:e’ r

nne ’ch an m , c a i  or che:::ical . Rep la~~et::en t ve ’ ge t a t  h e ’ S  for era -,ion con-

t r ol  , f o r a ge , w i l d l i f e , and other uses m u s t  be provided on s, n’n e

treatment areas fol i wing cent r l, m e a s u re s .

Con.rol or eradication of 1 di r,’at..p im v te ’s u r n  r e su l t in i n c r e a - .—

h o g  t h e  R e g ion ’s w a t e r  s u p p ly , p a r t i c u l a r ly  in t hu ..’ arid subreg ions ,

l’ : n t  ‘ o n — ’ i d e r a l i r ’  no t’ ..’ r e se  . r c h i  an d  st u c ’ -,’ is  r :oe ’de’ d in  the ’ Reg ion to

i den t  I fv  t n e  t o t a l  n ’ en t i  al  f o r  imp t o e i n g  w : i t e o  su u n p lv t h r o u g h

p i n  r 0 a t  1’p h ’.’t e  co n t r o

0 n c r  Pe’J i f i  c a L l  itl

keat lie r modifi cation i n - u  an operational tool t ha t  can r e s u l t  in

flew or additional water for a river basin. Management tecimniques

snm jm as timber n:au:.mg. ’:::,’u :t, brus h treatment , channel treatment , and

“ y m m o t ’ a t i ’ r n  s uP p r e s s i o n  represent atto::ipts to conserve or salvage

w , u t . .’r : i . . t  i s  a l r e a dy  in the basin. Weather modif Ration , on the

either h a n d , p r o d n m c . ’ - r u n o f f  fr au: precipitation that normally would

nor h i v e  fallen on tO..’ bas in. It can therefore be considered as a

a- ‘n u rc e n o t  p r  ..‘v f a m n s  lv  available .

The ren gulati :0 and modification of natural preci pitation by

artificial :::e’thod s h - j o  b . ’ . ’ u n  s t u di e d  f o r  about 20 years as a possi-

b l e ’ ua’ ,mn~, om ’ in cr ,’a -ing water supplies . Full effectiveness of the

~ 
reo..’ ..’s i s  s t i l l  n m n c e r t a i  n , ‘n u t  because t h e ’ cost of c l o u d — s e e d i n g

is small relative to time p o s s i b l e  benefits , it i-s widely practiced

i n  t ine  R eg i o n  by  county a g e n c i es , water conservation districts ,

a n d  power companies .

Inc  reason-. in runoff to be expected from artifically enhanced

pr ecip itation are relativel y large . A 5 perc ent inc re ase in pre—

c i p i t a t  i , n  mdv resu lt in a 7 or 8 perc .’nt increase in runoff. This

is roug hly time :‘:agni tude of basinwide increases in runoff that have

‘“: pe ’rienced in ci ud—seeding p r oj e c t s  in C a l i f o r n i a .

Tine’ cost of additional water is lowe’r than t h a t  of any other

arti i’ica li y produced suppl y. At pr .’sent, estimated costs of well—

m o r n - m g i programs average between $0.50 and ~l per acre—foot.
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U.. vo l  : ‘e, . .nt  0 n-. . ’ . ’ d t m u , :  t . . ’ ’ o u  m I n e ’s o ve r  L i n e ’  . . .  i r s I :as r ..’sul  t e d

t :n m o r e ’ c f  I i e i . . : n  t o p e r . m  I i a n  of s’e a i h n . . ’r  :::. ‘d i  f I c ut I ‘ in p n’ ’,].’ t c . Ho w-

ever ’ , r o n ’..’ r . se ’ :u r ’..’ h i  i s  ne ‘ 1 ’ , : , ii ’ t ’u 1~~ r h v  m i  o ’ v ’ l o p i n g  a b e t t e r

u mn d . .’ r s t : ’ : h c n g  of  t O e  p r u v s i s  m l  1,, .. ’ ..’’ :, i ’,! i smn n ’ -n of  p r e c i p [ t . ’ . . t i o r u . T h i s

m r n d e ’rs t a n d i ng  ~h . nn 10 I . . ’ id t o  m o m  . ‘  r ..’ N b  i . .  i he r : :  i f  i c - n t  u ~~ of t l .~ ’

i rcu: ’:s :j : :  ‘s u n , i e m  wh i c l i  o r  ci g I a :  ion  in! ~ l n t l ’ e ot  I “u r i s  led , m : —

f i e ’ a l l v , , m : ’ d  te i  ‘ n ’ r ” ’ v e j  ‘ , ‘c i , r n j c 1 u . . ’c f~~r ~ i . ’ r r u m :mg ~ s t  i:: i a t  ‘ r n .

A l l  t i m e  ,,I .Ol e ct s  — -  l e ’t  m l , s . . c i  i i , ‘ an d econ ’ ’:’ , i c  —— mu s t  ~~~~

re’ .. g:n i :e ’ .i s h u n n e S t l e r ’ r :nn , , h i ~~ i e , n t  i on  i s  ciu-n ,” i d .  r , :1 mit ’ J o e  0 0

: ‘ ,i~~- ’ ~, n t . . ’ 1 ’ s .n u ’ :Y ~i e . ’ . ,\o’n n ’:,i .:g t~~ , m t  -i e l m  m i m e , ’ a ::  i..

..‘ f : e , ’ t e d  r , m ! s e c  t o ’  qu e s t  i on  a m  w i m e t  e u  or  r i o t  t h e  e i i , m t : u : ,  i s

ic ’s I r . - yv  ‘ i i  I g r i t ’s  , ‘t i e  ..‘ r u m i  1 . ‘t in . . ’ m c  mu 10- 01) 1 eg i a I - n d  I .  ‘ g i l

a : o h ! . .’::u7 w i t h  re  ‘ . ‘ t t o  d c ’  .
~~~~~

‘ ‘ t r ’ n : .  a ~t h : e r  ‘ms ’ J i l i c u : i e ’n .  I n - t i —

t n l ,  ‘ ‘~~ ‘ q m m ’ o t i o m n s n u ’ i . e ’1m e r t . a i a i t : : ’  j u r i s d i c t i o n  or  “ , m m n ige: ’ n e n t

a ‘ t u t r ’ . l  , and m . ’ a : . .-r

I v a n ’  r am 1 m o o  ~~, ‘ ‘j : ie ’ t ion:

The re is  ‘ r i d ’ : : ’ .’ t h a t  i t  15 ( c i  ‘ f b i . .  u n d e r  t a ’ , ’ ’ r , m H . .  co mm d i—

i on s  to s .c: ‘ ‘ ,,‘ , m t e r  hv r e d u c i n g  , ‘y a n ) e i r a~ i n  f ” ’ ’- m m m d c , ~~~~~~~ ‘n d

reseur’.’ ‘ : r s . n i , , , e V . ., t ~ techn i ‘ al  nr ob1 o ’~m e e s i s :  m o d  w o r k  ‘ ‘n t  Inues

on i m n p r a c ’ i : n ’g t i n . . ’ t e ’ ’ i ! i l C UCS ‘ or applv i ;n~~, na in tai: u i :uc . d f l i  ‘ v i i ’ :  1

i : n g t h e  e f ! ’ ’ ct i v ’ ’ m n ~’ss o t  ~~ mp , rationi retar d i ’nt - “ ‘n s i t .  r’

Mono— l,mv~’r—for ritng “oat .‘ri u .s h ive re ’ceiv..’i cemmm si d .. t ’ “ i c ’ O t t  - u t  ‘a

arid m o v e  b e e n  use d i n  t O . .’ t ’r mn of  s o l i d  ‘ h usk s , f l o I n s. I : l e l ’ :

d i v i d ~’d :‘o ..’ e I , ’r s , molten cpr ,m’ .’ s , s o l u t i o n s , and ,‘ c :i : i s L n .  t o I

m o n om o i e ’ m n i , m r  f i l m s  on ii:..- a l t e r  ~,: r n  n O’ e .  “ h i  I c ’ . . u .  h f , ’r::: i s

he ’ ..’: m l’ nn: nd  to l u - i c e  ‘mu ’ :  t ’ : . n g e s  ,mn. . l  c i  ‘ - ‘a , n ’ .’ m i ’ L - a g e ’° , u ric ’ h i s s  r r . ’ v ’ i

t o  he ’ a p a u n m ‘a f o r  s o l v i n g  t ‘ p rob  ic ’::us e n n c o u r i t , ’red h a  ‘ u u l d

a p p l i c a t i o n , p a r t  i e u l a r l v  t a i l  of  : :ma in r  i i : n i n g  a f i l : : :  ‘n t i - me ’ a s t e r

s u r f a e . .’ i n  m f . ~ p r e s  , ‘ u n , ’ ’ ’’(  w i n d  or wav e ’s.
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Improve Exist i2~~~Proje ,~~p~,rat ion

Water supp ly development was discussed in PART III ,

SUPPLY.  I t wa - , r e p o r t e d  t h a t  t i m e  present developed watm ’r ,smmj’ u lv

..at 36.8 m u n i l l i o n  a c r e — f e e t  per  year  w i l l  i n c r e ’:ai .n e to a b o u t  -.0 m i l l i o n

a..-r e— f~’~’t per year when projects currently under construct i~’m n ar .

completed , ground—water overdraft is eliminated , and div e r oi ’n ” ,

from the Colorado River ire’ cut back by 500,000 acre—f e-ct per ve ;ur.

Water proj ect operating cri teria have be en developed ever a

period of ~‘ears to take into account the variable features of cli-

mate , rainfall and runoff , and the special situation of each water

service area . Ge’ rn e ’rally, it has been the practice of water supply

planners to t h e o r e t i c a l ly  o p er a t e  p roposed  f a c i l i t ie s  throug h

historical critical period of t ime during w h i c h  the natura l stren mm -

flow was lowest. operatin g criteria are thus developed to ensure

the firum: supp ly of a given amoun t of water each year during such a

period , usually allowing for some predetermined deficiency in

supply for any one year or group of years during the period.

It appears reasonable that (comparing statistically economic

gains from various higher  yields and the potential losses from

corresponding deficiencies) the presently available developed sur-

face water supply could be operated to increase the effective

yield. Imp roved hvdrometeorological forecasting will be an impor-

tant contribution to the operation of water supply systems and

should bring about greater efficiency in the operation of water

contro l facilities. Use of satellites , such as the Nimbus III

carry ing numerous weather measuring instruments , has added to this

capab ility. In summary , a combination of improved operating

criteria for individua l projects and better coordination of the

various water supply projects in the Reg ion should result in the

more efficient use of available water resources. An estimate of

the expected increase is not available at this time .
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- ...‘cln . m

h’l lowi n g t h e  p o o s u g . ’ of the Geothermal Steam Act in December

I “OS m i ’  i. mt e ’d .m s t u d y  t classify all potentially pro—

J u . .  j ye  1 ’ , ’ , ’ t , e ’ r muu , m 1 1 .i:: J. Tim e ’ s uuma l 1 amount  of geo the rma l  develop—

‘:~~‘;: i n  t i . ’  p 1 s t  I i i ”  l a r g e  lv been r e l a t e d  to e l e c t r i c  power pro-

d , . ,  t j ‘n ’ . ~I , s’e’v , ’r  , re - e m i t  e’xp lor at l o n i  of t h e  geo the rma l zone u n d e r —

h e  n u n ~n ‘ r t j un~ of  t i e ’ l m , n ’1 u er  i a l  V , u l  I cy  has i n d i c a t e d  an enormous

~o t e n L i . . 1 I a ’-. a p o s s i b l e  s o m m r . . e  of  m r e s I n  w a t e r .

A 1170 : ‘a ’ r - t by Dr. R o h . .’r t  R e x , of the University of

L m l i m o r n i - i  0 R i v e r s i d e , ‘I .. ’’-a ’r ihed r e c e n t  i n v e s t i g a t i o n s  of t he

.c~’ ‘t l ier : ’ n , m l  ~ ‘0  ..‘ : i t  I ml ..‘t  I . ’ L o we r  Colorado River Basin. Time results

t i m e s . .’ i :nv ..’ - t  : 1c..mm u t i o  ‘- n i m gg..’st t h a t  a p o s s i b l e  m n m j o r  source  of

l ie: , o m i t i~~n t e n  t u. l ’ ’ l o r , m d . .  R i v e r ’ s f low s can he deve loped  in t h e

:m ’ p ..’ r I m l  lOu 1 e v  mc a c e n — p r ’d u ct  it ’ g m ’ o t h e r u : u n u l p ow e r .  The i n v e s t i g a —

I i n s  , t n t  r , n t . . ’J on tO. ’ l ’ : :t ’rj a l  V a l l ey  h u t  r e t o r t  t h a t  an area

es t  [rut . 1  a t  0 mu’: 11 ion ,ic r e ’ , c o m p r i s  l u n g  t i n e  j a r  C ’  l o r a d o  R i v e r

h e ’ l l  a ar .  a , :o ‘ r t  ions ‘ 1  Arizona and N c ’ v n m d n i  , and e x t e n d i n g  m t . . ’
“ te ’x i co , is  a c , ’ ‘ t  i n e ’ r u m : , m I  r eg ime  w h i c h  :m:a’: he con ’nmc ’r c i a l l v  exp lo i t -

a b l e ’ t , i r n n s ’ u i  c o m h i r u e ’ l  p r o j ec t ’-. y i e l d i n g  seut ’ e m m i x  of ste’ armm rowe r ,

le ’ s , u l  i n , m t  e d  a l t e r , am i d m i n e r a l  and rn ne -’t a l s  r ’ ’ ’ v, ’r ’:

St u d i e s  made to  da t e  i n d i c a t e  t h a t  f r o m  3 t o  :ms much as 10

n i l  l i o n  a c r e — f e e t  of f r e s h  .-. , a t e r  pe r  y e a r  f o r  100 to 800 ve ’ ,a r s

mi gh t  he’ distilled from the geothermal brine available in the

Im perial V ,ulle \’ are a . Cost range is presentl y estimated at $50 to

SilO per n,m cre ’—f oot for water from a r n m u l t i p u r p o s e  d e v e l o p m e n t .

De p e n d i n g  on t h e  a c t u a l  sys t em dev i sed , o u t p u t  mi gh t  he limited to

o n l y  enou gim w a t e r  to  d i l u t e ’ and minimize salinit y of present

Colorado River supplie’s or the o u t p u t  mi ght provide major augmen—

tat ion .

In conjunction with a geotherma l program , there ar..’ sever al

possibilities . Brine could he p umped hack into the b u t  Sumter

aquifers to re charge’ them; water could be drawn from the Salton
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Sea f or  d i ’-mt ~ L L , t l on , l tm nu5  stabiliz ing t h e  Se~ - i t’ a l- ’wc’ r elc’va—

t i o n  and cons t  t o t  c~~l l r m l t ’  ; a si twator port at Yunna mi g h t  he

hal i t ;  p r o v i d i n g  a l e r g e  w a t e r  source i cr  hu t  waL e r a q u i f e r

e u u a rge

In a [968 rep ir , p r i n c i p a l  h n m r r i t r s  to dev eln ’pmnn t ’nt t w e r e

l i s t e d  as: (1 )  [ n i c k  of krm~’wled ge of the extent and engineering

:‘r..’nerties of time brine , leading La ( ? )  l a c k  of k n o m ” l c n d g e  of the

e ’co m mc ’r : i c va lue  of  dcv . ., lop”,.. m a t  , a r m d  ( 3 )  l ack  of leg i sl at  inc ur 3nd

p ” ’ ” e d e ’u t t  I or t h i s  t ’ p e  of ‘Ieveioprmm ent. As previous ly indicated ,

[(t O s- u n- ens. .  el in December 1970 and s t u d i e s  have been

1:1 1 t. l~~tc’d .  A ”  p r e s en t , very  l i t t l e  of  t ine sort of geophysical

d 0c .n r e q u i r , d i c r  c ’tn g m eet  i n g  arid economic ana lyses  of ‘-.i e’ c i  f i c

p r - ”j e c ’t :; a r e  :mv ,ijlahl ..- . investi gations piesentlu conducted su e ’

fun ded p r : : m i r i l y by l I m e  Bu r e : -n ’ u  of  R~~cla m a t i ’on a n d  i n v o l v e  the

l ’ m a l v c ’~~si  cv of  Cal i f o r u n i a a t  R i v e r s i d e  and the O f f i  Ce ’ of Sa~
1 joe

‘. . . d t e r .  A st u d y g r a ut  is  to L e  exp ended  o v e r  a o er : ’, ’ i  of seve ral

i r s  , , :m d is g e a re d  to  r e ” o n r u a i s ’ n a r m c e  l ev e l  s t u d i e s  of ge- n o g v ,

t l m ’ ’r m a i  c o n d u c t i va  t v  -m o d c i ’e : :n ica l  c o m p o s i t i o n , and a r e n m l d i s t r i —

hut ‘‘1 of  t i n e  s tear: ’ , .

~ t is gener all y ,sao’,,’:i t h a t  f r o m  p lace to p l a c e , t h e r e  a m . :

w h o . . ’ V , m : ’ i a l i r s  in t i c  not b r i n e  t h a t  :ri g i n t  be avai lable , i t s

de :‘tir , u - st “nt, t e : : :n ’e r u t u r e , p r e s s ’ u re ’, s a l i n i t y ,  and c o r r u s l v , ’n o s s .

To unite l:cuu.’n’i,il V..i 1ev hc’ines have been highly “aline arid hi iz[ul v

corros~~’:e’, n :j t re a d i l y am en ab l e  t ’ ’ d e s a l i n a t i o n  . . r  to  p o w er  pro-

d u c t i o n . At  p r e s e n t , b r i n e  d i sp o s a l  p r o b l e m s  nave not  b een  s o l v e d ,

prevent fog oo p ’nne ’r c ’j j l power  d e ve l o p m e n t  a t  e x i s t i n g  w e l l s  ‘in t i e

Ir’r,peri al V a l l e y

Reduce Ir r  I ~t :  n e ~~m lreumnesi t c

I f , by r e d u c i n g  crop i r r i g a t i o n  r e q u i r e m e n t s  or in creasing

i r r i g a t i - ’ n n  e t t l c i e t i u ’ ,’ , t ine  caine level of agri’ c:ltural producti on

could be’ ac nm ie a ’ - ’:i s i  t i . less applied sumt er , a c o r r e s p o n d i n g  reduc-

t i o n  in  th . . ’  n m : I i i . . m , n t  of . . . .am t ..’r  d e ve l o p e d  c o u l d  he ’  real i zed.
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I r r ig.’mtion efficiency is defined as the relationship between

“consumptive use of applied water (crop irri gation requirement)”

and “app lied water ”. Irrigation efficiency can be increased by

measures that reduce amounts of applied water and , in turn , eva-

poration loss , deep percolation , and surface runoff. Field effi-

ciency in this study is estimated to be about 70 percent which

means that for every 10 acre—feet of applied water , 7 acre—feet

are consumptively used for crop production and the remainder is

lost to evaporation , deep percolation or runoff. (The runoff por-

tion is available for reuse in most areas and as a result the

service area efficiency may be in the order of 80 percent or more.)

Crop irrigatio n , requirement is the quantity of water that

must be furnished to the crop by irri gation. The crop irrigation

requirement can be reduced through methods that reduce total con-

sumptive use such as reducing the amount of water use to build

p lamu t tissue , reducing transp iration by the plant , or reducing

evapora t ion  f r o m  the ad j acen t  soil d u r i n g  the  g rowing  season .

Better water management , improved cultural practices and

increased use of sprinklers or trickier irri gation are examples of

ways to reduce irri gation requirements through increasing irriga-

tion efficiency .

import Goods and Services

Projected needs for goods and services can be met in two ways

—— from those produced in the Region or from those impor ted  i n t o

th e Region. Y et , few analyses consider the importation of goods

when estimating production requirements.

Several questions should be examined. What would be the

e f f e c t  of i m p o r t i n g  ce r t a in  goods? What happens to regional growth ,

social well—being, and environmental quality ? Some of the answers

to these questions are provided in Appendix IV. T h i s  discussion

outlines some of the impacts of importing f eed grains , livestock

and meat products.
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Based on re’g ie ’nm~iI comparative advantage and the ‘r i un iple th at

farm managers respond to ecom m or, ni c forces in a way that tends I

max imize  t h e i r  net income , it can he shown that tImer..’ is pos sihil—

i t ’,’ for a substantial reduction in water requirements witim rela—

t i v e l v  l i t t l e  impact on employment , income , or net returns . This

could  he accomp l ished by r e d u c i n g  the  p r o d u ct i o n  o t  livestock feed

crops ( a l f a l f a , irri gated pasture , corn , bar ley , grain sorg hum ,

silage , etc.) and importing either the feed , livestock for slaugh-

ter , or meat products. It should be emphas i zed  t h a t  this am m o r , ,nm ch

affects the economic activity of a relative ly small part of the

Region ’s agriculture. For example , comparative advantage and

t ransportation costs indicate it would p robab ly not be to the

Reg ion ’s advantage to reduce projected milk production . And , of

cour se’ , there would be no effect on any of the many fruit, vege-

table , and other crops for which the Region clearly has a compara-

tive advantage over other regions.

Some of the facts that indicate the feasibility of these

alternatives are as follows. California produces only about 2

percent of the feed grain in the United States. In the 1961—65

period , 49 percent of the feed grain used in the Region was

imported. Of the total regional beef supply in 1964, 64 percen t

was produced in California , 14 percent was from livestock shipped

in for immediate slaugh ter , and 22 perc ent was impor ted as meat

products. For pork supply, 2 percent was produced in California~
21 percent was shipped in as livestock for slaughter and 77 per-

cent in meat imports.

Base Plan and OBERS projections show the California Region

using about 15 million acre—feet of water in 2020 to produce live—

s tock  feed , inc lud ing  i r r i gated pa s tu r e , and Series D— l 970 about

20 percent less. The following tabulations show two examples of

the impacts of reducing irrigation requirements by 5 million acre—

feet in 202 1) for  Base Plan project ion.
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Example 1

IMPORT FEED GRAIN OR HAY

Percent  of
Amount Reduced Reg ional  Total

Water Requirements (1,000 AF)
Feed sectors  4 , 978 8 . 9 5
Other sectors 22 0.04
Total 5,000 8.99

Gross Regional Product ($ million)
Feed sectors 218 0.034
Other sectors 1,39 0.022
Total 357 0.056

Employment (number of persons )
Feed sectors 3,704 0.016
Other sectors 2,421 0.011

Total 6,125 0.027

Examp le 2

IMPORT LIVESTOCK

Percent of
Amount Reduced Re~,ional Total

Water Requirements (1,000 AF)
Livestock sectors 60 0.11
Other sectors ~~94O 8.88
Total 5,000 8.99

Gross Regional Product ($ m i l l i o n )
Livestock sectors 921 0.145
Other sectors 772 0.122
Total 1,693 0.267

Employment  (number  of persons )
Livestock sectors 7,422 0.033
Oth er sectors 12,796 0 .057

Total 20,218 0.090

The reduction of 5 million acre—feet of applied water reduces

water requirements~” by around 9 percent , but gross output and

emp loyment would drop less than 1/20 of 1 per cent when feed cr ops

1 / F or this examp le , onl y applied requirements are considered.
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.ir . i ruu , i’:..’d nu’ .a l e ’n - ’.~ t h a n  i/ S  of I per n,’eun t when l i ’n ’ ’st ock  is

i “
~~
‘ ‘r t . . - ’: l .

o l e ’ , , n l v , i t ’ ‘~ L n n . . ’u ’ w , r c r ~upp1v e l t , e ’ n n i a t i ’ ,. . ’ ’  or .  y e-n i_ I’,’

or if tl ’, e ’v ha ’~’e’ i n”p o nI  a m ’ ’ . t cece ’adar ’,’ ir ;c  IC t o  “ u c I :  as advcc rn-c’ em! i ron—

au n t s !  ‘[ “ ‘ u n : ,. ’, ’ ion , t h e  s l t ’ r n n n c u  t v ~ of i n n i p i e r t i n g  some of our ~eo ds

. , en: ‘,e~ en1 t in s i n l e s t s t i t n a l  w a t e r  oavin~’, w i t t m  a’e ,’, a t x v ei ’,’ r :inc ,er losses

i t - , i n n e e m ’  ~a ’ d e’il : in I “,‘ n n n e ’ l ,  t . Imp I ..‘r” , e ’ni t  at ion of a p o l i cy  Le I r  n t,

‘ c t  g i n  ‘.~u t . .’ : nrc ing c~ m n n i n n o ’ d i tj e s  i n  ou r  f r e e ’  e n i j m n m u n ’ , ’ , ’  c o u l d  have to  be

• h r o u g h n t nn e ..‘ :eU,nnnn i e system. 1~L i n e r  reg io ns w o u l d  n e e d  m e t  on I

~~~~~~~~~~~~~~~~ c ’ i n m ’ i t ’ .’ b u t  miso  th . . -  cc’o ni c ’n ” i c i n o m ’n t i v e  to  p r o d u c e

the amdn ii ti onn i l l i v e s t o c k  or feed.

W h i l e  t u e  shove , , , , a h v s i ~~ n ~e,’n n l y  i n i d i n a t e s  t ime  r e l a t i ve ly

ci ‘ ..‘-r ien :i c loss ~r,nn n imin f e r t lr : g low va lue  h i gh w a t e r  u , ’ [ n: ~’, c u m i n —

m o d i t i e ’ n- , i t  doe — m e t  p r e ’ v n d e  a l l  of  t h n . ,’ i” n ’ . ’ r m n , a l i o n  ne~- n l..- ’ u t ,

e’o ”npa  re  i t  to  ‘t : :e  r m l  t e r : i a tiv ’ : ’s .  W h a t ,  I s n e e d e d  is  a n . ’ e n i s n ,a r - ’ of

t h e  i “ [ ‘e , ,. t ..n o r  p r  J i c i : f, i n ~ t h e  C.-il iforrria :~ogie en as c oru;n n ~r..’n [ t c

~ I t ’  ia ’ I ye io ,,a t l ’ m i s .  In ace , I t i u , i  to t h e  v ot e  C re q nm I r ‘n..’ m ,

‘ : ‘ n j  I .. y m u m e m n  t urn s g ress  r eg  I na 1 produ’t impacts in  e . i c n i  r e  o m e n  , t h e ’

C S t ’  ,. t  ;‘ r .~ : ’ ’ . ion e n d  d n s t r i i ’  u t  i on , and n i l  n cr ~v i r n u i m e m n t a l  or

I tv of l i f e  a : ’n p a c l ’ . a r e  ;ii.;o needed. n i . .  1’ ..’ n 1 n a i r e e f  i- tnn d ie ’ n - an ,’

I - l e n .: ‘ f , . .  u i n  t~~ e f ’ i ”e\ OF ACT I ’ II u n o r t ’ i o n  ‘e f  t h i s  inc n e  r I

I m ’ , c r e .’ m se .’ ’ - Y ’ e l d .~

t r a p  v .i e l u .~’ u r ’ ’j e  I i o n i c  m u d ’ ’ f o r  t o ,  h a i l  I h’i ’r’n a i~Cct i OI’, t n , m n r - ’—

‘ ‘ ar k  s i _ n a  ‘ ‘; ‘;hu ’5’ m : m d i v i d u a l  c r o p  ~‘ ; . . ‘ ] d . . ’ i n ’ , r ’ . a n - i ng b .  27  t~ 140

‘e’re’en n t (,
~l 

~
.. r e e m a l  , n v ’ r n g e )  : n . ’t w e . ’ : ’i 1965 and . 020 .  Th~~se

i n c r e n i ,’n cs  have t h e  e f f e c t  o f  r e du c i ng  2020  i rri gntiomn c a t e r  reaui r..’—

n u e n t s  by  m..’ r ’ e t i m ~~n ml )  m i l l i o n  acr . ,’— f e ’et ov: ’ r wi ’, , t ~~~~~~~ I d  have  h ee~
mie ’,:e’s..nnmrv tO p r- , uu ,’e t i ne c,mme ’ quanti tv of food  unman fiber w it a 1 mm , ~

v t . .’ l n a u~. Th i s  e n - I  n r u a t e ’  is based cnn the assn i- :npti on t h a t  t h e ,’ av . .’r a g c

“ m t  er Us en uc er m e r e  does n o t  i nc rea se ’  as y i e l d s  increase. [0 11..’ it

mi ght 1’ ..‘zpm ’ e ’ted th at for certa in crops s’ t e r  n s f ’  p e r  ac re  w ou l d

m er e  .e i ’ve’r i n” . . for ot h e r c rops water use mi ght d ecr e  ;mn- ~e’ . In
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. a . i d t t i e m n , t i m e  m e r e - n - c ’s in  p r oj e  t e d  ‘,‘i e l ’I  cc ’ m I d  r . ” l u i r e ’ r’, ae ir e-  ‘ ‘ f f e c —

ive s op )  I n i t  i o t a  t i ne t h u d s  t in  i t  n ’.’ ’ ’ u i l d  t e n d  to  n ’: ’d u c e  w a i t ’ r retuiru—

s p e e n i t e - iSs a i n n i n t )  a i s  m ade  ab ut  t i n . - ’ [ L ’’, ’e’ l 01 p n u c a ’ a . .

mm ..’..’ .ied e n i c i t m  I .  v’ i m . . ” n c ’  I n I n ; ! a . ’ r  I I ’ ve ’ i s .  They  h e r e  a r r i’,’ed e i, he a

s:,,~~i , a t j  COI  . j a n a m l y s j s  of y i e l d  t r e a d s  m o d i f i e d  h t l n e  ; u a i o m ’ n ’

I v..’r s it ’ :  cot nm - oe ’I i t r ’  .~nd e c t e ’m i s i o r i  s p e c i a l i s t s .  F u t u r e -  v i e l e i n- a re..‘:‘,ne c t e d  to  be i n t ’ l u eu ’n c e ’d  by  .‘i’naang en ; i n n  p l a n t  s t r u c t u r e , i n s er t

d :ien d i n - c a n - . .’ c o n t r o l , ‘ e r t i lj z , ,’r and c h e m i : n a l  app l i c a t i o n , and

i:’pr .  -:“d c u l t u r al  p r a c t i c e s .

Chain g m ng m ’ l n m n t  s t r u c t u u ’ ’ i m n e l u n d e s  t I n e  d e v e l o p me n t  o~ n ” ,~’

v a i r i e t i e s  ( e . g . ,  h y b r i d s , dw a r f , d o u b l e  n ’ c’.’m n l , an d  t n i p i . -  ,[ m. ’ar ~
v . n r i e t i e s )  T e c i m n o l n gr’ a f f e ’ n - t I ng  p l a n t  st  m a c l u r e  h o l d s  “ret : :  i c e ’  O

l , m r g . ’ i m”.p a ’t s  on c r o p  y i e l d s .  ‘t e c hn i c i  a i m ’ - g.’ ai er a m i 1’,’ f e e l, f o r..‘x . mmr p le , th a t  e v e - c t h ,.e recent l a r g e  j n c n . .’a m se s  i”  o m o u f i n  c r , ’ a ’

l e ld  r e f l e c t  c u r l y  th~ ‘ f i n n - t g e n e r a t i o n ” of iv hi’i d i a’ t i o n , ad

n u r t ’ , , e ’ r m a n a p r ’ v e ’ m e ’ a n t s  air ’ inev i t a b l e .

Pat in’’gens a u n d  i n sect s  c u r r e n t  lv have  a Seve r e ’ i r ’h c a c t  ‘r n ‘ el ‘l~
F s t j m : n n i t e ’ n  o f  e :nmla i crop  le n O S  d .~ , t o  i n s e c t s  am , n .~ dj ~~ea~~e run  an -

hi gh m s 30 n~’ r em - - n t .  Dj , s~~,,vcr~’ of  n on , ’ on e n !  r e i n - n  w i l l  l i k e l y  ha ve ’

m a j o r  i m ; n i ’ ~ en n n I n a t u r e  ‘ , ‘ i e ’ l d s .  ~~‘ st e : u , i c  d i c e ,t , e ’ con ! n - is s I n e w

s u b s t a n t j a i l  p r c e : - , r s e .  R e s t r i c t i o n s  i c r ’ t i n e  u Se  of  c e r t a i n  i n ,  n - e el i—

c i d e ’n - , ~‘n c h  as DD ’F , w i l l  l i k e ly  h ive malo n e  i m p a c t  on t i n e  e’es t o f

i n s e r t  con trol t lmnin on the e t  f e e t i v n ’ness of ’ co n t r o l  . Dice. ” ‘ “ ‘ C V

of rme ’w f e r t i l i z e r s  i s  n o t  e ’ :’:i e ’ ’ t e d .  h ‘c’..’v. m’ , Jove lc ”n’: ’ e’an t o ” r :one

effeL’ tive e m r , ’n ~’ t h  re ’ gu i  i t l ~~an c i n e ’ o i c a 1 - ~ may he  i a a ’ ’ r L , n n ’ t .

n’ ,v ’r m if t he re’ W~’ l ’ e ’ no ne’s’ aid’,’ m anes in tie’ factors :’ ..’ t i t i an .

. m h e ”,’ e ’ , m n m o n m v  c f  t i m e  p r . l e ’ c t . . ’d v i  e l i 1  l e ve l s  - , , 1 : l  ~j He a t t a i n e d  by

i m p r e ’v e ’m . .’n t s in u nn a m unuge ’ ’ ’ ‘nt al eri e’ . .\s mn. ”.~’ t e ’ c l m n n o l , e n ’ ’  i ’ x p . m m ’ d c  t’ ’

r a n g e  ~.f  n ’hmo ’t c e ’s av,’ m i l . i h I e ’ t n  f i r ::. , ‘ , - e  i t  ‘ c’ , f.m r n - ’ r , m n , , C,n’ann..n t

I c i  ons h e ’  e n n u i ’  m e n . :  e ’omnl  c ’::  arid me re  l nu’,nrt ,,ua: t . ‘.In i 1..’ l Ic e

‘ a c t  jm T :urau comhi :n mt i , n n n  of r e ’ ’: e o n r i ’ e s  d - ne t an t i  e ’~~s : ir i  l v  neon n i  e l m e r

y i e l d s  , time tendenc ’,’ Is  in t : t d i n ’  t i o n .
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A 2 5  p e r c e n t  increase  in the projected 1965—2020 growth rate

of crop y ields (over and above the 27 to 140 pe rcen t  p r o j e c t e d

increases previousl y mentioned) would result in a decrease in irri—

gati en water requirements of 6.5 million acre—feet of water annually.

benefits from such an increase would be several. In a d d i t i o n  to

the s~mvings in cap ital costs for developing water supply, less

land would be required for irri gation allowing o t h e r  uses of that

land or saving it for future agricultural use. Net returns to

agriculture would also increase , reflecting the lower cost per

unit of production . No dollar estimate of this value of an assumed

y ield increase is available.

Estimates are not available of the investment in research ,

development or management required to increase yields faster than

the projected rate. In fact , there is no assurance that the pro-

jected r’ields used in the study will be attained. However , yield

increases are ve ry important in meeting future needs and the capa—

bilitv of prograa’ms or policies to increase yields needs to be

evaluated .

Reduce l’l&I Per Capita Use

In 1965 per capita use of municipal and industrial water in

the United States and California was 157 and 20”m gallons per day ,

respectively .~~~~~ Demand in 2020 is projected to increase to 170

gpcd nationally and to about 240 gpcd for the California Region.

I f  the  reg ional per capi ta  use did not increase beyond the 1965

level , between 1.5 and 2.0 million acre—feet of new water supply

would not have to be developed. It mi ght be possible to have the

same high standard of well—being that is projected for 2020 with-

out a significant increase in per cap ita demand.

1/ 1968 National Assessment , Water Resources Council , Washington ,
P. C.
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Methods of reducing municipal and industrial water use include

education , metering, tax incentives , and pricing. In addition ,

improved efficiency and technology will also reduce M&I water use.

Holding per capita requirements to 204 gallons in 2020 would still

make California 20 percent higher than the nation as a whole .

Comparing the California Region with nationwide averages is only

used herein to gain an overall perspective . Within the Region ,

per capita use presently varies from 170 to 390 gpcd (San Francisco

Bay and San Joaquin Subregions). It is projected by 2020 to vary

from 200 to 390 gpcd with most of the subreg ions with low per

cap ita use showing an increase.
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Tabl e 11

POTENTIAL ANI :n COST OF WATER SUPPLY
AN I ) WATER R I I O U I R E M E N T  REDUCTION MEANS

CALIFORNIA REGION
—

~~~~~~ 7 Potential Estimated Cost Confidence /
Plan Element ‘ (1,000 AF/yr Per Acre—Foot Rati flg ~

S u r f a c e  w a t e r  l2 , OO&~’ $30 — $50 A

G r ou n d w a t e r In te r im use Varies with depth A
on lr’

Desalting Large $70 — $150 B

W~~~te’ water
reclamation 2,000 Sl5 — S.40 B

h’atershmed Combined with land
management ei35 treatment B

P h r e a t o p hv t e
c o n t r o l  U n c e r t a i n  —— C

le’e a t he  r
m o d i f i c a t i o n  U n c e r t a i n  — — C

Ev ap o r a t i ~en
r e d u c t i o n  U n c e r t a i n  - — C

Imp r ..’ V..’ e x a c t i n g
p r o j e c t
operation No estimate —— C

( ; e c ,n t h c r n a l Large —— C

Reduce irn i gna—
tion require— Small to
ment moderate —— C

I mpo r t goods Mode r a te  to
and services large —— B

Inc  r e u s e ’ c r o p
yields Large —— C

Reduce MM unit 1,500 t i  I

un-e 2 ,000 —— B

a/ Conf id e ’m nn ’e’ r.m t i n g  code :

A e\ o i : e p t a h l e  f o r  p l a n n i n g .
B — E s t i : ’ ate ’ s av a i l a b l e , bu t  cons idered  t e n t a t i v e , some a d d i t i o n a l

m l  ‘rmot io n n e e ded .
C — No mce:e ’p tnmh le ’ estimates available , considerable additional

inlort :n-ation required.

b/  Does not  i n c l u d e  9 . 2  m i l l i o n  a c r e — f e e t  of ,m s s u r e d  ;‘n”~ .’e ts .
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1 :0w MAIeACEMI ’.N a

The land nmamnagement fma’i ’tion is ~ ‘ t i c  t rue d w i t c  1, 1) ‘
~~~~ i n t a in in~

or i n c r ea n -  ing  t h e  p r o d u c t i v i ty  of our  l aud  r ’ ’sc ’u r c e s , an d  ( 2 )  pro-

tecting or reducing e l a m a n a g e s  to the land resenuree’s . Lut,d tr .,’at”ce nt

measures  ar ..: des i gned to improve prcduction fr e t - : Irri gated and non—

i r r i ga ted  eno t i l and  and p a s t u r e , f o r e s t  and wood land , and rangeland.

These measures  are also in tended  to procent or suppress  w i l d f i r e

and to reduce erosion and sediment damage.

G~~~~ Production

One met i mod  of s a t i s fy i n g  f u t u r e  needs of a g rowing  p o p u l a t i o n

for food and fiber is to place major emphasis on increasing crop

yields . Increasing yields in lieu of incr .’an-ing the need for more

land and water is discussed earlier in tinis section where it is

stated that crop yields in time Reg in -na a re  project ed to increase by

27 to 140 percent . Land management activities that would assist

in this increase include : (1) en—farm water app lication and drain-

age improvement measures such as land leveling, ti le ’ installation of

sprinkler systems , irri gation pipelines , surface and tile drainage

systems , and the lining of irri gati .en ditches ; (2) cultural mea-

sures for crop production such as contour farming, cover cropping,

crop residue use , and minimum tillage; (3) t’nanage’ u e ’mn t a:ce nm cur c c fnn r

crop production such as it’.nproved irri gation efficiency and the

selection of crops adapted to land capabilitr ’ .

Forage Production

Management programs are aimed at protectin g the c,inancitv of

the land to produce forage as well as increasing the amoun t of

useable forage . Measures emp loyed t o  achieve ~ln i s  aim are the

regulation of livestock grazing through fencing, reseeding, ferti-

lization , development of water facilit ies , and aajustment of

numbers of livestock and length and season of use.  W i l d l i f e

management is also practiced by controlling numbers of game animals
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throug h the regula t ion  of season and harves t and by maintaining or

improving game habitat. This use of the forage by livestock and

wildl i fe , when p r o p e r l y regula ted , can help to maintain an adequate

vegetat iv e ’  cove r as well  as improve the productive capacity of the

land.

Timber Production

The Reg i~’n ’s demand for timber products exceeds the regional

p r o d u c t i o n , a cond i t ion  t h at  wi l l  become more acute in the  f u t u r e .

Consideration should therefore be given to increasing the produc-

ti ve capac i t y  of the Reg ion ’ s timber lands . Those lands capable

of producing hi gh wood product yields could be intensively managed

throug h measures such as re r orestation , irri gation , f e r t i l i z a t i o n ,

thinning, irtermediate cutting and full utilization of the wood

fiber produced. Those lands which have been identified as meeting

other needs such as recreation sites , wild erness areas , and resi-

dence tracts , should be removed from the commercial t imber produc-

tion c l a s s i f i ca t ion . Dispersed recreat ion use and increased water

yields w i l l  continue to be major elements in fo res t  land programs

for meeting population needs .

Erosion and Sedimentation Dama&e

Erosion is the dislod gement and removal of surface material by

running water  and wind causing the loss of soil and land produc-

t i v i t y ,  and damage to public f a c i l i t i e s  and farms. Sedimentat ion

is the subsequent deposition of the eroded mater ia l  and can occur

in flood plains , stream channels , reservoirs , nav igation facilities ,

and urban areas.  Erosion and sediment product ion can be reduced by

measures broadl y descr ibed as “management , ” “ land treatment , ” and

“s t r u c t u r a l . ” Management measures emphasize proper uses of the

land and related resources to minimize erosion and sediment y i e l d .

Land treatment measures are aimed at holding the soil  in place ,

inc lud ing  reduct ion  in ra infa l l  impac t ari d runoff  and increasing
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tine res is tance of time soil to erosion throug h improved vegetation

cover.  S t ruc tu ra l  measures retard erosion at the s i te  and provi de

a trap for sediment moving into an area from ups trea m .

W i l d f i r e  Damage

Damages from wi ldf i re  include destruct ion of valuable timber ,

crops , and grasslands , losses of homes , businesses , and other

imp rovements;  and , increased erosion and sediment from burn t—ove r

areas . W i l d f i r e  damage reduction pro grams include education of the

public , maintenance of e f f e c t i v e  f i re ’- f i ghting forces , and con-

struction of fire fuel breaks .

W a t er s h ’~d Protection Projects

Upstream watershed protection projects generally are not

large , expensive , or par t icu lar ly  g lamorous , but are desi gned to

provide f lood and sediment prevention b y land treatment , s tructural ,

and management me asures. They slow down or impound waters in the

upstream watershed to prevent excessive and rap id runoff or flood-

ing .

Typical t reatment , manage ment, and structural measures to

improve production and decreas e damage include:

Proper grazing use Fertilization

Brush con t rol Proper cropping use

Proper t imber management Debris basins

Reservoirs  Fire prevention & suppression

Revegetation to grass , shrub s or trees

Proper road cons t ruct ion  and maintenance

Grassed waterway or ou t l e t s

RECREATI O N

The means to sa t i s fy  recrea tion needs takes many forms . They

include , but are not l imi ted  to , such measures as acquiring new

lands , provid ing  new access to ex is t ing  lands and water areas ,
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u o n i n g  of e x i s t i n g  Lands , f~~ci  l. i t y  eie ’ve - l opa’ :..’nt . p r ey  i ding Ifl e’ .’ut—

t ives  and m e m c i a u : n i s t : : s  f o r  o p e n i n g  lands in privat .’ ann : p rI-I ic ,~wn n e ’r —

shi p to recreation , mul tiple ’ use’ cf f a e ’ i l i t  ic ’s  s u c h  as , ‘cu e , t t i ’ ’ n

h u l  I d in g s  and g rounds  and p a r k  ing lot s , r r . .n v m d i n g  one :: a - t I a l C e ’ by

a c q u i s i t i o n  and l and  use p r . i c t i  cc ’s , p r e ’n c e ’ r v i : a o  :‘ro..’ 1 l iv in g s: r e n m m~
nat nnr’ n l and w i l d e ’r n n . .’ n~s u r . .’a ’a m a d  prese rving hi ct , ’ ric :ml ,ea ~d , m r  , . —

Iac , ical values.

Land_ Acquisi tion

L and a c q u i s i t i o n  g o a m i s  i n c l u d e :  (am ) a q u i s i t i o a t  o inholdings

arm d o t i m e r  l ands  a d j  ac ’en t  t e  ‘ n r e ’ :” en t n e ’cre a i t ion a r e ’ : m ~ I . ’ cor ’i t r ~ 1

f u t u r e  dcv. .’ I e n p a t t e n t  : (Ii) acquis it ion of lands  u n  un  m u i r e  a ’ ~ t - ’  :: :e ’ e ’ t

intense d e: : : .m nnd f o r  c l a s s e s I a r n d  I I  r..’c re ’at io n r e c o u r o . .’ i ep po r t u n  I l v ;

( c) pre ’s . .’r v i n c  t im e mos t s i gni f i c a n t  ex amian cl e’ s ou ( ‘ , m l i l ’ e . r n i , t  land-

scape , including the coals tl ice; ,~n’1 (d) c n n  t i  ng a d m a  in  ‘ ‘ n Pa m rk s

along rivers of th e C.’ntral ~‘allev and  the  t e n s e r  Cc’ I ‘ t a d ’ R i v e r .

R i d i n g  and h i k i n g  t r a i l s  are  a f , u n t  ure t h a t  s hou l d  r ec e ive h i g h

p r i o r i t y .

Peo p le ’ se ’..’k r e c r e a t i o n  in those ’ p a r t s  of  the ’ ke n ’ l i e n  n e a r e s t

their lie e :nncc’ n and IIOOC liv) rig in dep r iv..’d urban t n t -  I ghho n i n o o d s  are ’
l eas t nib 1.. ’ t o  m e e t  t h e i r  needs . A ’ c e ’~’5 t h . .’n becomes  .m c e n u : s t r , m i n t

te n s a m l i c i v i n g  r ec r e ’ ,,m t i o n  needs . The s o l u t i o n  to the  pr o b l e ”  o n i l l s

for either ren a - re ’ i t i o n  a reas  a n d f a m c  i ll t i e s  I t ’ he l o t  e d  n ea rby  or

providing inexpensive ’ ::anmss transportation to t i m e  d i s t a n t  a reas .

In o t h e r ;n , i r t  s of t i me n Reg i o n ,  l a n d  r e c r e a t i o n  a m r e ’ac I n a n v e ’ a

l a t e n t  :‘ c ,c t e ’ n t i , m l  t a t  c o u l d  be r ’ :m l i z e d  by providin g more  access

c C  i m p r o v i n g  the  e x i s t i n g  ,.me n e ’e n n s r o u t e ’ s .  ~ t r a m i g 1m t e n i n g  r o u t es

would pr ovide e,’l: ,ie ’r ar ce ’ ,~s t o  re ’cr c ’ a l t i o n i s t s  who w i s h  to  tow b o a t s

n b r i n g  o t H ,  r s p e c i a l  j z e’d r . ’cre ’ , m t  i , e rn vei m id e’s to . i r e a s  c a i t e r i n g

I c e t h e i r  s p e c i f i c :  needs .

(
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i s o  P~~i c t tc e s

ke cre ’am t i o t a  l a n d  a c q u i s i t i o n  needs will be the  g n e ’ ’3 t ’~~ t in

: , n ’in a ra  ar e a s . b..’ o r e m t i e ) n  w i l l  be f o r~~e’d to  c’ : : n p e - t e ’ w it h t i t h e ’:’ u . s

o r  p r i m e ’ I m a i d s .  Z o n i n g  r e g u l a t i o n’ s at  t i m e  l e ’ n ’ ;n l  leve l , irnp le ’t :.~ nt e ’

~tn ‘o m n c . .’r t  v i  t in S t a t e  land  use p ’~’ l i c i e s , c o u l d  assu re t h a t  r c ’c r ’ e ’ :t ~
I on l ands  ‘,~‘ota 1 d be avai l  at’ Ic ’ ~s’ i I e ’ n a  ::e ’ ..’ded

P. ’v ’  ‘
~~~ 

cj~e~ e ’:: :

D eve lep : ta . . ’n  t tie m eet  f u t u r e  re ’cr . ’ a i t  ion needs m i n e  t re ’cogn  i ate’

d e f i n i t e ’  go ,ls such  an those n r , ep , e s e ’d h” ( H l l l f e r : : i a  i ) e ; a r t m e : t  C e !

P a r k s  and ~e’o r e ’ : n t to r i . 5ev . .’ r :ml  v i t a l  p n e I s  f r  t h e  C eg i c t i  ‘ s r e c r e

t i  on dove l e p n c e t a  t s t n , ’ n a l  d i n c l u de ’: ( a )  s e e k i n g  mm nore  a c t  iye  i nv . .- ly e—

‘ ,e :t of uSc ’ ” ’ ~ and use r g r o u p s  i n  p I~ i r n n t i n g  and d e s i g n in g  f a c i l i t i es ,

( h )  re ’ ’  eg nia 7n ’ .g i n c r~’as..’d :nso ‘1 sp ’ ’ c ’i  i l iz e d  v e t n i c l ’ ’s , ( c )  p r o v u —

r u g  a n,’ I . . I~’r r an g e  o f  ,evo r: ii gnt i ec’on:at: ,c d am t i esns , ‘ o p e c i a l l ’ .’ lmo ~~’~
and dor a t a r ii ’ .~ for “o a t h  groups , ( 2 )  p l a m ’ i r n g  gre’- i ~ er eT:ap ina o~~’c ~‘n’

i ,e ’jljtie’ : attra ctive t o  \‘ ‘u n ’ g p O e p T ’ , (tspe~c i~~lIy te ’ e’nag..’rs , (e ’ )

..‘ ,~ t e ’nd ti ie cc~~’ of  p a r k ,s h ’ ’ :‘rc’vidjnct ac tivities for all -ne ’ , m S e  r i~~,

I f )  e x t - a i n d  i n n g  ‘ ho role of p ri ~‘,it  e cap  I t a l  to  d c v ’  i o p  more  d e l  uX e ’

tv ! e e ’  cf , ic c ~ mnt e ’U a L  t , e t n s , (g )  i i c’v e  len p i r m g  am s’,’ster .n ‘f e ’n r e e u t e  ( c a n e

n i gh t  s t e t ) c - i t n i p i n i c fam e i l i t i e s  f ~r v i c , m t i o f l i t n~ f , i t : : a l i e ’S , t b )  dove ’—

l o p ing r eg ions  t i e  g t v e  ‘~‘ o ut h  -i  kn . .’c - l . .’dge a m i nd  r e s p e c t  f e r  e n v i r o n —

c e n t , ( i )  de v e l o p i n g  d o r m i t o ry  f a c i l i t i e s  a d j a c e n t  to  s t ’ l . .’o t e  I

n n n i ~~i a r a l  a rea s  f o r  n n ~~e ’ ‘f e ’ d t i c a i t i o n : m l  gr ’ups , (j )  eIe ’s i p : : in g  s e l f —

g u i d e d  t r a i l s  a n d /o r  i n t e r p r e t i v e  ex l n 4 b i t s  a t  a m i l  n a t n a r i l  z m r c ’ ,as

and h i s t ~ r i o  i j n j t , c .

j~en h a 0  C l o s e d  ‘, nit ~’ m ’s . . d~-n ar ’td R e s e r v o i r s

lime ’ ‘ p e n n i n g  i f  c l o s e d v a m t c ’ r - c l n , ’ds I c ’  p u b l i c  t ’..’c r e  a l i e n  o f t  e n s

c e n r t c n t , m ; n d l r n g i e p m e c c r L c a n i t i i ’~ t o  , ‘ x: c , a t r d  t h e  s u p p ly  n P  b a d ly  needed

s m  I c r  n e c  r e a L  i c r :  , i r c ’u s  . l’i n C i m s ,  ai d s  e c t  ~ c r..’ n ~ of  l and  and w a t e r  a re

p r  -s tnt ly  lo in - eel n f f  i n ’ :  r o e  h” t h e  p u b l i c .  i i ’ m , e ’ f l t i v e  s h o u l d  be

p r o v i d e d  r e r  p r i v a t e  l , i n n e ! e e ~s’n n ‘ ro  to  o p e n  t t m t ’ i r p o t . .’ n a t i a l  r e ’c r e ’ a m t i o n

I ) 
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lands to recreation use. More a t t r ac t ive  tax benef i t s  and freedom

from l i ab i l i ty ,  and preferential  assessment , or tax exemption

should all be exp lored as inducement to opening presently closed

lands . With regard to terminal domestic water supp ly reservoirs ,

the Pac i f ic  Southwest Inter—Agency Committee has recommended open-

ing these reservoirs and conti guous areas for  recreati onal use ,

consistent with exis t ing  health regulations .

Multiple Use of Existing Facilities

The scarci ty of undeveloped lands , par t icular l y in c i t ies ,

makes the sing le purpose use of land extremely expensive . A more

feas ib le  approach would be mandatory agreements at the local gov-

e rnment level that there be joint  development and use of existing

land and f a c i l i t i e s .  Examples of this  multi ple use would be

schools , renewal and development projects , freeway and rap id tran-

s i t  r igh t s—of—way . Irr i gation conveyance s t ructure  routes , trans-

mission and other utility lines , airport and seaports could also

provide joint  and mult i p le use of cer ta in  f a c i l i t i e s  or lands.

Providing Open Sp ace

Dedicated open space is necessary in bui l t—up areas to assist

in preventing urban spraw l and to preserve land for  other purposes .

It  is needed in the remote ar eas for those wishing to have a place

to escape the clamor of the c i t i e s .  Preservation of open space

permits the continued use of land for  agriculture , timber , mining,

watershed , w i ld l i f e , recreation and related purposes , and at the

same time maintains a desirable balance of environmental and

es the t i c  quali ty within an expanding municipal and industrial  area.

Preserving Free Flowing Streams

Reaches of 26 streams have been iden t i f i ed  by framework s tudies

as worthy of stud y under Section 5( d )  of the W i l d  and Scenic Rivers

A c t .  The Middle Fork Feath er River has been desi gnated as a “Wild
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and Scenic R ive r . ” Six addit ional  streams are being considered as

fir st priority additions to the National Wild and Scenic River

system and are under stud y for potent ia l  inclus i on in the s y s t e m .

These are : Smith River ;  Kiamath River —— Iron Gate Darn to ocean ;

Sacramento River —— source to Clarksbur g; Russian River — — Lmkiah to

mouth; Tuo lunmn e River —— Lunsden Brid ge to Ward’ s Ferry and below

LaGrange Dam ; and , Kern Rive r — — above Lake Isabella.

Many of these free flowing rivers and streams within the

Reg ion are in direct or indirect conflict with various proposals

for water development and flood control. These conflicts can only

be resolved after intensive studies and research.

FISH AND WILDLIFE

Fish and w i l d l i f e  are dependent  upon the air , land, and wa ter

resources . Ava i l ab i l i t y  of su i t ab le  h a b i t a t  is a c r i t i c a l  l i m i t i n g

factor in maintaining fish and wildlife . Satisfying the

needs of a growing human population for land and water has resulted

in a steady decline and alteration of the wildlife habitat. Water

regulation and diversion pro jec t s  have increased reservoir habitat

and have both increased and reduced stream habitat.

The greatest potential for increasing the suppl y of fish and
wildlife species lies in on—go ing programs of State  and Federal

wildlife and land management agencies which include : accelerated

hatchery production , spawning channel construction , stream spawning

area r ehab i l i t a t ion , s t reamf low augmentation or improvement , food

cover p lant ing, acce ss improvement , biological cont ro l , and main-

tenance of flexibility of bag limits and length of season . Addi-

ti onal benefits would accrue to wildlife from expansion of produc-

t ion , res t ing ,  and feeding areas ; enlargement of winter  range

carrying capacity , and creation of sanctuaries or refuges for  rare

and endangered species .

Properl y planned multipurpose water  p ro jec t s , improved forest

and range mana gement pract ices , open space programs , and pollution
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a h a m i e  “n eta ~ me m s u r . .’s can all assist in improving the r ish and wild-

Life supp ’ v .

~ \T~~~~~~ LI’I’Y

i~~
L ..,r ~ualitv p r c c l : l e n r s principally result from concentrated

p c I , L ion  ie, ad i n ’ ,u s t r v  r i m  r i c e  San Francisco Bay and South Coastal

Subre gions , irrigated agricultur e in tine San Joaquin , Tulare and

~‘ iorado Desert Subreg ions , and generally low sunmmer streamflows

timroug hout the Reg ion. All alternative- means , such as water treat-

ment , s t r e a t i a f i o w  a n g ’ : ’ r m t a t i , en , and o t h e r  methods , to meet the  wa te r

q u a l i ty  needs of t h e  v a r i o u s  i d e n t i f i e d  uses should be examined in

‘ii i n t eg r a l  f a s h ion  w i t h  the  m e e t i n g  of w a t e r  q u a n t i t y  needs to

d e t e ” :a i : a e ’  the most  t n i v c n r a b l e ’ o ver a l l  a p p r o a c h e s  f r om  economic ,

en v i r on r , e - n a t  ii , a i m s  o t h e r i s p e ’cl s

rea m I nc  ii

C o l l e c t i o n  md ~r e a t m e n n t  of m u n i c i pa l  and industrial waste

and sa fe  d i sposa l  c t  the e f f l u e n t  ar e  considered  to be the  most

e f f e c t ~~vc me t e d s  of  r e d u c i r a - ( wator ‘n llution and protecting water

r e s o u r c e  q u a l i ty .  Iwo imp o r t a n t  :‘r or . .’gu i s it e s  to i m p l e m e n t i n g

I r e a t m n e n t  o t  waste w a m t e r  are the  e st a ’ e i sh m e n t of w a t e r  q u a l i t y

standards aa :d t i n e  - ‘iclive enforcement of po liuti en control laws.

en

An e xt e n s i o n  if  t h e  was t e  s’, , t e n  t r e a t m e n t  method  is to pro-

vide sufficient treatment so that the waste water can be benefi—

ciallv reused. As our water resources become scarcer , this means

of w at e r  q u a l i t y  co n t r o l  will also serve the purpose of water

conserva t ion.

In the  p a st , several factors have limited the potential reuse

of waste effluent . They include economics , high cost of treatment

and low cost of alternaitive water supplies , and public aversion to

reusing waste water. The situation in recent years has changed

68

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
L__

~ 
‘

- -~~~~~~~~~
.
~~ - 

- --



_ _ _  - - ---- w- ~~~~
-- - -‘ ----- -— -- -

~~~~~ —— -—-  — - - - - -
~~~

--—— -

t h e ’ p u b l i c  is ne’s’ more aware of the problems we face concern—

t t i ~ s ’ a m t e ’r re oeeur ce supp l y and t i m e  f a c t  t h a t  they cannot  d i s t i n g u i s h

ln~ ’ t v e ’ e a n v i  rg in  w a m t e ’r m a i d  t h a t  n , l c  l o l a  h a s  bee n used  seve ra l t im es an d

t : a e n r e ’ c l u i : ’ a e ’d .  M u n i c i p a l  and industrial water use i n t h e coas t a l

~ m i h r , ’ cj , c t t s  w i l l  r i : a g ~- f r  c m 5  to  10 million acre—feet by 2020.

Si n e ’  aI- ~ a’ur i c  a~ 
,n m n e _ l n , m l  o f  t h i s  :it ’ :o i lnt  maw occur  as r e t u r n  f low ,

i t  c e u l d  he ’ d i s c i m a r o ,  d i n t o  a bay or  ti m e ’ ocean and t h e r e b y  lost  to

t : r ’ t : , e r  c a ~~e n m n l e ’ss i t  i -  c m p t c m r e n d  and r e c l a i m ’ d .

D i i  a r t  i on

I na g st  re, l ’~ i c e ’ s’ ,a m as t ,  he ’ ce e an ~ I do r e d  a m s  a m e t h o d  f o r  so lv—

m u g  w a t e r  q c : i l i t v  ~ r ‘b l o c s , p~m r t i c i m l a m n 1 ’ ,’ ’ l a e : n  t h e  q i t a m l i t v  p r o b l e m

on e - e’ f l a m  t il t I - - a rn ~ c ’ s e r  has  1n e e ’n h r ’ ‘ug l m t  ab o u t  b y low f l o w  con—

d a  tj e ’t c~

Li t

I u n t O  u S e ’ manic - -  ni or / ‘m i n g  ; ‘ m ’ m o t i  ~ ‘5  e a r n  be used to  h e l p

p r e v e n t  c l i n t  t e e n .  ‘ ‘ ‘c - i l t ~ or solid ‘:i- -’ t e , i ia ra : ’ ~ r u s t  he c are-

fu l l y  J c e c : i t e ’ u so t I u t  Or  m m  i g e  : t n t - , -- ,  i r’ .’ , m - ’  doe ’s r i o t  e n t e r t h e

- ‘ a r t  i c e ’ o r  g r ’ a , t t e i — w , m t  e r  ~un~’ 1 i c ’ S.

m o d  t h e  m~~’ - n ’  “a e’ e s : nr e s  m r ’  anot lie r for- o f  m i m n n a g e ”e’:,t t f l t

c mi ’  h e ’  a - e ’ l t e e ic vem ’c - ,ea ’ e ’ n : m t ’ a r , ml C i i  e~~ ct poi  l i t  i o n .  - r c ’s ion con—

m e l  1 oc ’ ci n m o e  se’alj :’ e’: a t is~~~~ i e  rn -n t e , n r l t : s at f , e r ~: of t h i s  c o n oe p t .

l i i . .  n e e d  f - ’r  w , i t e r  q a a n m l i t v  n~aan ,ige a’ ’ ’ttt p r o gr ia ’ — s l n c ’ a l d  he e o n —

side -m ~ ’J l~ o- i a t c l e a ’ - , i e e n  i n n  i r r n u l m t i n g  a m m i d  e ’ y , l c i u t  r i g  n i l  r e s ’ a r e ’e

de vi l ‘p :’n ’ ’, ’t p r ’ ’j cc ’-’ . Such nr n g r  a ’ - r a y  :n rc e va i an e ’c’ nio: ’cic ,m l

sen l u i t i ,  ‘ a i n t l i~ :o iv he pcnss i l c le to , c r c ’ r m t e ’ w a t e r  r~’gui m tion facil i—

t i e - s  i n  s i t c i m  c ’: , m t n m n r I i ’ ‘ o r m o o n t r , c t j e ’n ‘i m i n e r a l  o e e n n ” c t i t u e n t s .

t e m p e - r i t  a r e ’ , and d m s s n l ’ j ’ 1, e~ ’yg ~~~ lc ’ve ’1~ are improved Pi er beneficial
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I cidi a s trial l ’ r ’ae L i e ’es

n o d  r j’i c ’n mt ion ii ’ j o h n - n  t r l a i  ‘1 a c t ci ’~ c o u l d  h e ’  i n s r r e u r : n e r i t , i l

in c - a n , a n ’  p o l l u t i o n . c 1 nn o  of  t h ~ ’ n m o st  n e mna l o r i  t u t u re  p o l l ut a n t s

~ e ’nid n- c t h ~ ’ d i s e : l a n i r g i ’ of - c i t e d  S i t - i ,  i f  a r ’ ’b l e a ” s  a r e  r e . i t ’ ’~ I c y

t c rtt: p ’ I I  Ut ~~e ’hi tine’ use’ n~ coolin g Le ’wer-~ w o u l d  redu c e l n oLli li c e ’

u~’ed fe e t  d i c e t ’t i n g  lar g o  l u a - m n t i t  l e n S  - m  c e i i c l m ,n i g ‘~~~n e r  and the s c a b — -

S eqUi n ’ t t u r n  of t h e  Otci’S’ S itu ‘it a U igine r Le ’ttape’ ramtur e

I’ , e i- I f) hA~iA P, REDI ’C ’t ’ l -

T1m~ basic objective ‘i ’ m f i sn ei d  Ce n t r o l  p r ocr s~— is to  occntri—

I c  t h e  o v e r a ± l  s e l l — F ’ e ’ m n - g of t n e  p e o p le  ow r o c~u c i n g  l i c e ’s  c i t

1 i f ~ , iica a nn , n an .‘ i n i i : ’ e r i n a g .  , aa cac ’ t e ’- re’ :il p r c c o e r t \ ’ , ad Less of in enods

ar i d  se~~ ’ t e ’s . Fle d da in na ge’ r ’ d a n c  f i o n  “ , ‘‘ ,i~~n n r e ’ s  e a r n  b e- br eca dlv

c l,~ o - ,~~t i e d  as s t i n a e t u i ; a l , n’onisi S t a n c  o~ ha ’ , : ,- i t h  ne ’servoi rs . l ov e r’ s

ar id  c i ’  , , : ‘ n n e  I i n  n r - -c ’ e - ” e n ts’ ai’,n ’J a r c n a — s t r u c t n n : ’, j l , i n  . n j d i a u e ’ - - ‘a t  e ’r °he ’~
t r e .  I - c nn , r e g u l a t i o n  01 f i e n o d  p ’in ii n ‘a - ~e:’ , and r lood l o r e c c c s t j n m n’

m d  ran lan g n- v t, Loris

ca irn,- - duel R~’ ”c ’ rvoirs

F l o o d  o r o t ec t i o n  c - a n  he , i ’ hj L y 0 e i  h st  ‘ring P l o e : i w a ’ c n  ~0

r e - - e r - oh rs and re l e a ’ -- in g  i t  :~t r a t  ‘-‘ t I n t  a r t ’ w i t h i n  the  capaci t o

of  JOns ” a ’S tt n” - - t i , e ’ t l e I S .  ~‘Ue ’ -~~~4tQragi’ ’ caV h~ - o f  a vo n~ t e ’r :pen’ - m r v

nt a t t n  n” w i n e  re re 1’ e ’ i a- - e , ’ -, a re ’ t, ii : ,~fl ito’ :: ‘ l ie d  c l i i  I I e’ t s . ,‘-, r e a e  r—

c - i r s  S i l t  en e n t r o l l e ’  e lU t ’ic ’ t S , t i e  s t o r e d  w a i t e r :  nnna\’  he’ lm e l ’,t t :r

i n c  1 e : ’ i o d ~ - ‘ t  m a  “s’ dop e n i d i  ~e up c n t  t i i , :,  den , ’ n n s t r c ’ : r r  flood ,-n i t u , m t  i , c mn

cc t pon r i c e d  f o r  c n o : i ~~, - r ’ ,’ a t i c c t a  ‘f t b ’  w , m t e ” y’ .

P i ’; ’ ’ns’ i u i :’nn , , ia-a a n ’ : - a i a i c - of s ur ” - c e  :r;~~~~e n , , n e n l a t r o n i  e n d  ‘ l - ’oc ’

c o n t r o l , ,m r e ’1 e o r i c a ~’’-~ t h e  in most  V e i n - u t  ile  i - n t i ne s t , , m t a d n n o j n t  , -
~~

co n :pr c ’I i e ’ mns  l v i ’  r i v e r  a s i n  lc~~e I , c j  r a e - n t .  Rc ’ n - , rv o i r i -  s’lm i ch r ’ d uce -

t i n - i t  lows l a c y be u i - e d  t~~’ ~~~ ‘ ‘ i d e ’ c e l l ’  n , i c i P i \ , ~ e’ n ’ r - t ’  ~
‘ S e t ’ ,

i t - p r ’  ~
.- it ‘ r ; ’ a l i t ~ p r ’ ’ v m n l e ’  cp p c’ t u l n j t i e s  n o r  nu l l -  t e C t ” ’ m~

t i n  ~
- ‘

~~ 
c~~ , n n ?a , mate - ,-:’aern - ‘ t  f i s h  an d  w i l d l i f e . In h r i e ’ n .  r e ’ - - ’, ’r v  i r - -

, c ’ n i s t i t i m t ,  b a s i c  t , , ,  i l i t v  f r  ‘ ‘ i ’ t i p l eL  - , r p ’ ~~ e ’  r i \ ’ e ’r n : c -’c i ‘ n - r e n t .
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I. ‘l ee - ,

C, ’ n n n i a n e n ’ n c n t  eif f l o e ’ - ‘ ~~a t e r s  is - , t t i e - 0 1  I i: , -  O f C e ’ -’t and a v e r a

e ’ f f e ’ c n t i v e ’  t’, e ’ , i l i s  o t n  e ’~ i a - ’fllg f j - j e l  cici n n ’ani gc ’s . ‘I l n i s  is most  o f t e n

aen a n i e -’ye ’d by L i e ’ e n u : i s t n n a , t ’ i eia i 01 e a r n  a lev e e’s , or  c a k e s , t e e  k e e p

Ut e  I I o O c l w n i t e ’r -  f r ~ m o p  re ’, j  i ng ul ce r  an ‘ ‘ t  i fe ’ t m o d  p i n i  n .  L. r g c -

a r e as oi  t h e  . c r i g in a l  f l o o d  p l a i n  ref L I n e ’  Sa c r , ime a n t e  R i v e r  ham ’ - b een

n r o t e c t e e a  f r o n t  eve n ’! l ’ s  by  I n n s  is- n i s .  I , e v c ’ . a re  a l so  f r , ’c u e n t l v

used i c r  t h e  ‘r - t e c t  t o r i  of  c i t i e n . In  sot ta e i a n — L a n c e ’s , P l e c r c ’ ’i, ’~i l l s

of re m c  r e n d  c o n , ’ cc ’ to - a r e  u s e d  ins  t e ’ad of  l c ,”,- e es  because of t h e

n i g h value’ r e d s  in  i a r ’ aa t  a n ’ a s .

‘, h n , ’ t n n i e l  T rn ; rc n v e ’ment

r\ n o t l ’ c’r O f  a ott t i - n e d  nn e ’, i us  e m ’ r ,- ’ - i U , - i n y  f l o o d  dc . :a n a p e s  is th e

en la rg e me’ i t  ot  c l a u n t l e  i s .  -‘ c : - ’ n n  e f l  l a r g e ’t l s t t n L  reduce s  fle ”o d stages and

f l o o d  o v e r t  t , ’w ni r e,a- c .  T h i s  - n a n  l’s ’ i c o o m p l i~~he ’cl ‘b y e x c a v a t i n g  tc

inc  rease  t i n e ’ de~n t i n  c r  w i d t h  (o r  hot , ; )  of  t In - ’ n a t  ur  c I  c l i u n u ’, - I

C inanne l  c m J  a- i t~’ m a’.’ ; i l s c i  i c ’  I m i c i c ’ U 5 e ’d by r e d u c i n g t h e  r e s i s t a n c e

t i i , m t  o b s t r u c t i o n s  ‘ f t u ’r to  f l o w . T h i s  is a’ci ’i’e’a-:ncli s l n c d by r e m o v i ng

“ s n ag s ’ , a li a r e ’a m t o p l t v t e s  , r i t ’ ,,r i , i n n  vege ’ t n m t i  on , and n e t h e r  o h s t n ’ n n -  t i on s

p r o v i d i n g  a mor ’ u n i f o r m  c _ I - i so  s o et i o n . and e l  i n o i n n ~a t i n g  u n n e c e s s a ry

bends . h e m  p r e c t c n ’ c t  ie ’n or hi gln —v nnl u e ’ a r , ’ nis is i n v o l v e d,  the  r cs  i s —

t , m f l e e ’ t, :c f l , ’ns ’ n ’ ,ac’ h e  re ’J c a r - c ’d l v  p r o v i d i ng  a n a n n o a t l a  c ha n n e l  l i f l i a n g .

T h i s  nn~ i s u r e -’ i s  exemp l i f i e d  by t i n e  c o n c r e t e  c l a , n n r a e l s  w h i  cli c a r r y

f 1 o h t I ew~, th i” ’uag in  i c’s Am igo I c’s and i ts snw rh s . aLac h c h a n n e l  l i i -

i ng s  ails , serve ’ to p r ’ ’t e c t  t n e  cha nne l  ,mp ,L  tnst ~‘ros ion by the h i g i m

ve ’ l e c i t ’ ,’ f l e w ’ s w t i ~~cIi  a r e ’e l a n ’ ,- t ion i n  r e c i s t n u a n  ‘e to  f l e w  01 ten

i n d u c e s . ,‘a a n o  t la ~’r n t a e a m t n s  ‘ ‘I r e d uc a n :  f l o o d  s t - a g e ’s am nd f lo e  d O v e r t  low

is by the  p r o w l  SI Ll of  an n i l t e r n a t  i ve  ‘ l , ,a rnne ’ l w h i c h  conies i n to  p l a n ’

a ’n lv d u r i n g  g r e ’~it l o n ,i~~. T l n i s tn ’ . l s u r e ’ is  e c x e nanp l i fj e ’ d  by the

‘ f i i c ee d w c i v - n ’ ’  i n r e v i d e d  a t  c e r t a i n  p o i n t s  in  t h e ’  ,Sa c ”nc ’~ito \‘al l c ’v .

t H e s e  f l o o d w a v s  do no t  ‘, -e ’ i nae in t o  a c t ,  i o t a  u n t i l  s p e c i f i c  f l o o d  -c t  age ’s

- I r e ’  r e ach es ;ind c a t  , ‘s m c ’  ‘ n e n n e d  or  f ixe’ d Sc ir s  are  o v e r t  ‘-p p e d .
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‘s ’ a t , i ’ n - n ne ’d l’ r’ e ,itn nc rmt

C u l t i v a t i o n , g r n m z i a n g ,  and t i e  r e n ’ a o v , c I  of f e c r e n s t s  , t o g e t l m e r

‘,~ i tin c t i a e ’r , mc  t i  v i  t I c - s  ,n f man in tine w a i t e ’  r s ln , ’d s  , have c h a n g e d  r u n o f f

ch. n’- i c t e n i s t i  cs an d  i n - - t e a s e d  t i n e ’ n t a g n t i t i n d c ’ of f l o c e ds .  Land  t r ea t -

men t  m e a s u r e ’s , c o n s i s t i n g  of  r e n f o r e s t a t i c c t n  and  so i l  c o n s o r v n a t i o n

p r a c t  t e e ’ s , ft : er e a s e  t h e  r’ n m t e ’  at w h i c h  p r e c i p i t a t i o n  w i l l  h i P  t i t r a t e

t i me  c - t o i l  and a l s o  i n c t e ’a I se  t i n e  c a p a c i ty  e l ’ t h e ’  s o i l  m a n t l e  t i n  r e t a i n

[n f l  i t  r a t e d w a t e r .  U l i i l e  t h e s e ’  e f f e c t s  ar e  sm a l l  when compa r ed to

time in t e n s  i Lv and m a c g i l l  t u de  of  s tor m s  t h a t  p r o d u c e  t h e  l a rge r  f l o o d s

on ma jo r r ive i ’ ’c , t i n e  j n ie ’re ’,,ased ini f I l t r a t j e n n  nin a ,- s ub st a n t i a l ly  reduce

t h e  peak  f lo w s  in m any up st r e ’atr , c n c - ’ as r e s u l t  in~n in decreased f lood

cl i t n a m g e ’S

~~~~~~mt ion ot Flood P1, aln l’s e

R e g u l a t i o n ’  of f 1 , e c c d  p l a i n  use does n o t  a t t e m p t to  r e d u c e  or

e ’l i : :n i :n ,,m t e ’ f l o o d i n g  b u t  is d e s i gned  to  m o l d  t ine ’  f l o o d  p l a i n  d e v e l o p —

‘ne il t in  s u c i n  am m a n n e r  as to I essen tine da maan ag ing e f f e c t s  of f lo o d s .

Th is d e n : n n a t n i i s  t i m e  nj dc ’ : n t  b r a  and use o t  le ’c ,’al t oo l s  by t i l e ’ s t a t e s  and

b e d  ge ’ver : ’n e ’ t l t s  v i  t i n  w h i c h  ten g u i d e  amid c o n t r o l  the  e xt e n t  and

ty p e  of d e v e l o p m e n t  w h i c h  s i l l  he  p e r m i t t e d  in t h e  f lood  o l a i n is .

H i g h i i , m n - : a r d  ar ~’as carl be s e t  a s i d e , or “ zorn e d ” f o r  such uses

, a ~ st r c ’ a n a — t’r o a n t  p a r k s , a g r i c u l t u r e , or o t l n e ’r l o s— d am a g e  n a s e s .  In

5, ’a1~ ’ i n s t a n c e s , b u l  l d i n n ~~s can be p e r m i  t t e d  in  su c in  zones  i f  t h ey

a m r c  “ f l o o d  r e ’o t o d ”  by r a i s  ing t i n e  lowest  f l o o r  above f l ood  s t a g e

o r  by t n r c c v i d i n g  P e r  q u i c k  c l o s u r e  of a l l  b u i l d i ng  o p e r n i n g s  d u r i n g

P l o on ,a’-’ . T i m e ’  s t re ’ nia n ’ ch a n n e l  and those P o r t i o n s  of t he  f l ood  p l a i n s

l a i j e n i n i n g  t i m e  ch an n e l  w h t c ’hi a c r e ’ rea sonably req u i r e d  to c a r ry  f l o o d

c~nte’rs can he ’ desi gnated as a “floodway ” and rio c o n s t r u c t i o n  or

l a n d  f i l l i n g  per nin i  t t e d  t h e r e i n  t h a t  w o u l d  i nt e r f e re’ w i t h  t i m e  f l o o d —

w i t  irs.
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F I o ’ d F ’, ’ t ’ e ’ , , a s t i n t~~ ,,~ n t i  P a r n i ’,i~~ I~’,’s tern

R~’ I  i , m r ’ i~ ’ , n a c c u r ’ nt tn c - , am ,: t i m t i e l v  f o r ’ ,’c,~st s of f i o , , d a ’ a i J  P L i e ed

s t a ges  can h~ ‘on 1 led w i  th  t i m e ly  i’’, a - .a n e a t  i o u  to sav e  l i v  ‘ ‘ - - a’ a d

re’de aoe pr e’nen ’tv 1, -ns a-n . Th is is p i t a ,  ‘a l a r l v  a p p l i c a n a h i e  te e t In e-

l a r ger river ‘‘ nil Icy s arid lo w e s t  Cc i, h areas . ‘,- dn en  i t i s  kn ’,us’:a tha it

a l ar g ~- n ’ i~ a - d  is a bou t  to d e s c e n d , pe’s’ple’ move’ to hi g h e ’t  a n n ua l ,

t a k i n g  such ,nf tI ne ii’ h e lo ng i u g . -c as tlic ’~’ f  i nid it possible ’ to move’ .

and eIO ‘,‘ l n a m t c ’ve ’ r is po s si b to to ::a an irn i Zen c i a a i n n n a g e ’ te e t i ne  p r o p e r  t~ I es

w h i c h  c a n n o t  h e -’ nn o ’:ed

Flood  In s u r a n c e

l i n e  N a t i o n a l  t ’lood insu rance  A ct of ~n)~j~1 , by r - :- c’u i r in g  com-

m u n i t i e s  t a  t ake  c e r t ai n  a c t i o n s  in o r d e r  t , c be e’li g i b 1r ~ to pa r t i -

ci p a t e  in t h e ’ i n s n a r a nc e  p rep r in t , is a pos itive step ton,’ardan reduc-

i ng  f l ood ci~i: nn i g e .  Conmnrun a t v  r e ’q n a i  r e m e n t s  i n c l u d e ’: ( I )  r e s t  r i c t i n g

de’ve’l’ p an n e’nt ct l and  subj e e l  to f l o o d  damage , ( d )  g u I  c l i n g  d e r ’o l e ’p —

ta i n t  ot tn r cnpc ’sed ‘‘on stru ct ion aw ay  f r o m  P lo d p l a i n  a r e a s , ( 3 )

n d— s i st I rig in r,’dnn c it ac n d in n n igc ’ ca us0d by f l. o, e d n e , and (
~
) i a n n c cv i  ng

t h e  i c i n g  a ’a n n g c  I , i i t c l  :‘ . in :uge ’t :ne ’n t  ar id  use of  f l o o d  ~‘l a i n i  a r e as .

N,-\\’ I 1 n n f cON

(‘crane’ C c~’ 1

“1 , - i l l S  tO n- - I  i s f c - :  f u t u r e  n c - v do f o r  commercial nuvi giti on

inci nad e ’ t l ,~ e’xti ,Iusi omn of dec ’ i n — d r a i i  t h a r b o r s , c o n s t r u c t i o n  of

cons t a l  h a r b o r s  to  ‘t en e t  t i n e ’ r i c e d - - c  of  l i g h t — d r a f t  c o mm e r c i a l  v i ’soe l s

e x t e n s i on  or  en l a r ge ’n ’ne ’nt ‘ n I n i l a n i d w a r e  rw -n v s  an d  eN t e n s i o n  of

p r i v a t e  offshore p e t  r , c c I a ’ - , t e ’ r t a n i n a i s  tritec deepe r ae ’ n n ’n ’ rs  . A l - c

r e q u i r e d  a r c ’ a m n c i  l i - e r r  t ’ e ’ n a t i n r e s  t e c t i m o s e  l i s t e d , suc h as c h a n n e ls ,

b a s i n s  and  n t ’ - l n i r . m g e ’ i rv in - , h r e n i k w a l L e r s  and j e L l i e s , b e r t h s  ami d

car g,c_ i c ,in dlin g .m rc’ - ,ns.
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Re’c: ~‘ati ‘na, I

N e n a p , -  t , - ‘ c a i t i s t ’ ,’ f u t u r e ’  flee -h it lea r r~ c r - - I  ( nai l n u v a g a t i l n n

i n n  i l l e  cri :~stra:t ion of 11ev ma ca l t i o u r ; n e -,e i m ar b o r s  w i t h i n  ~‘f a t ’ h i

i c e r t i n i l i g ,  c a u t i c i m i n g  an d t t ’ aiui ent l n i c i l i  L i e ’ ’ - ,,, old hi ’ p r o v a d e - d

e n’n a a l s i , l a l  a t  e’Z i S t~~~~ m u l t i p u r p o s e  ~t~~ Ce~,eC O , ce ’ l n n - t r n j c t i o l m  of  s : : g i e —

p ’are ’ese h a r H - ’r s  of  r ’ t in ge :  ar id  d e v e l o p m a i ~’i a t  of ad,,,i t i o m n , ’ i  P a m - i i i  t n es

f o r  n cr”, -ni r aeria l bo -nts in I r a t ’  - e t c - h  a m ends of re si st j i g  n a vi ga b l e

wa ,~~r s .

s!- !oRl:p I :~E PRO ’I ’l - lC l’ l nJ~- “SD DLV }-lJ , Q P P c , c

S l a  r v l i r ’ e ’ l’ r , t e , : i u n

Si n ~’r e l , i t nc  u a a ’ ir ’s ,lr e ea m n s r ’ d b y t p o  er , n n i ,a a c t i o n  of “~~~eit

maid  c o : m s  i s t  of  l oss  of  h o n e - m ae ’s and o c e n c t i f r n i t  n a iad a u g  d imn a i g e  s in - ’

a man  roye :n,e alt s - ui  o a n g  tb - a c n c e ’ n a r n  f r a n t  res u t in g  t h e re  f r o m . l ) ea ’ n ~n g c

c - d m a ,  l i o n  m e a s u r e s  c a n  be v i t ! n c ’ r s t r i a c t c m r a , l  or  mac - n — - c t  n i a , ’ L c a r a a l  in

ci m t i a n c ’ . S t r u c t a a a a l  ~ e’ c o a l : ’ ’ ;  i t n c l - a , l ’ -u ,a , - l n  s a k s  as s t a h i l  i n t ’i t i o n

amnc r  b e ’ a a n ’ li r’i l i , ,s s , i w a i i l s  a n d  r e v e l m n , -mn t s , n a  e - r a c d a e ’ r e n l e ’m’ n a s l i —

n e n t  ci  c’ n’n i n ’ l i l a g  nc ’ i c h i c ’ s .  N ,- ’ : n ” - -a t t ’ c a C t a t ’ a l  mn c ’ a i S u t ’e’S i n c l u d e  t h e

‘Z ) r m i n g  -md r egu l  a t  i tip ,ef ‘t h e re’ i i t i e  u n a t ’ - m c ’  p c r - e lu d e  dove l c c t ’ r , a e’ri t

t h a t  n n , a g n at suP L en  r Jn u ’a a~ne-

Sh o r e l i ne  Dove

‘l i ne  d c - v e l , cm t me ,”nt  of  t i m e  s h o r e l i n e  f o r  r ’,’ e : ’ - a t i o n aj  p u r l  ‘ “ S e ’S

m v ,  ly e ’s  t i m e  n ’ e m i o t r u c t i e n  of n , ’i~ Pe ai l ies , t h e ’ n n n ’el u is it ion Pa r’

p u b i  ic  u s e  of beaches  and s c e n i c  ‘t h , , r c  l ine ’ . b c , a i , :i n a re ’a ’n  an’ o u t  mn-t n

cr’ a i l e d  i n c i d e n t a l  i v  to  a s t ru ct u r a l  pr o tec tion nr~ gram ’,,

NI L C I R I C  ~~c 
~~~~~~~

‘the tw o  m o s t  c o c a m o n  ‘ c a a m n s  - I Ce - i ) e ’ r n a t  i n g  c i i ’ I r a e  :,‘w’ ,’r i t :  L i e

h a l i l o n ’ : n i a  R eg ’Lcn l m , i , e  h c~” h y , a m’ - , l c ’ e t , r i c  p l , i t n t ,s nih  f o s s i l  n o e l

s t e a , ,  -- ‘, ‘ l e ’e  m~ r a c p 1 ‘in n  I s  . Uh l i e ’  “e”, ,- “ e H’ as W I  I I cc t n t  i n n  an ,  t i e  he

n i s e c -l , n c a e l ’ , -i r h a - I  s t e ’ - c’, — - i e m c t m a c  an d  ,‘ ‘ O t ( n i ”  i r e ’ t h e  m a i l  p i nts

will become i n c r e ’ a u ’ r i m n g i v  i : ’ : ’ i ’ r t e r ’ a -~ “ , ‘ , c m r s  ‘ P  a n t  i n c  t a c t  c m , ’

iie ’ ’~d:-,

- - 
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tm av ei :’ ‘ e l e c t r i c

l a ~ l ’ L 5  t h e  ins  m a l l  j ‘ c n m n n i e  i I” ci ’ O,’~~~Cc~ , ’ l~v’~ n e  p hin t s  was

, I ’ l l t m m o c ’ n m ’.e ’a t  ~ ( lum p ) , P” t Ine ’ “ ‘ar 1930 t l i e ’r ~’ is  a c , ’ t , ’ n i t i c c i  f i t

i t m i :  r’e ’ , m ’ t  I tit1 t i m  j a ~ y ~ 
,~ )i) P’- - , In ’ va - cr (~(U a p a c t  ‘ i i  b a! t v  r 2 , ‘l il a MN

nn e c r ’e , .i: n ci by dn )h0 uai  , a u , i - i i t i o n a i i 3 , l h O  ‘I’ - ’ is p c ~~a i b l e .  F u l l  t m a ’ l , ’’-

m: n e ’ a i  I t h a n  m e l  t i m i s  10 , ;,~~i P. c , 1 c a l  L i  n iJ i S ic , “ C ” i t t  t on t nm aj  or w a t e r

re g u l a t i o n  s t r u c : u c r e  ‘a i n  t i m e  N5 ’i- r, I a  C~~ i i t t , p a r r i e u n l a n ’ lv  on t i r e ’

P t , , ” i t i m  Slid S , a l n aa - n  N I V e ’~~5.  Dc ’i’ e i  c O n - a , ’ f l t ,  c c i  t h e s e  r i v e n C t o r  e’ n’c i ’e ’ ’ r t

r i l er  c - , u ; n p l v  w oo l  ,i r ’cn nm i re namer , ’ t ’ ei ’,’-’ e r t n i a ’ ~n n i g h t  be p r o d u c e d , a o l ,

t l n e ’ re ’ l c ’ ,c , t h e i r  o t e a n t l  i l  l a i r P t a t ’n m s h l : n g  hy d r o e l e c t r i c  o’-’~ar

i n a n e  l i t t l e ’  a n d e lec t ,nn t h e  O We , n a i l 1  r e g i o na l  c c r , ,I u e t  f an .

P t i e ’t u  ‘,‘ ,~, t o a n m  J a m a l  n n c n ’e ’ Se’S a-i t a r , c n i d  i’3 1 e’ , i t  b n a m  be en t i e

m a r a m c t i c e  in ::,t t i e ’C  e l e c t r i c  p e n l . e r  5’,’,s Le ’TS for L Ine ’ o l de r  bas~ ’— l  - C

s L e d : ”  T c l a n a t  t a n  op e r a t e  ‘t~ mp ’a’,- e - ’: c~a n a i r i t ,  f - ’ i c : c r s  and f o r  i , v d r

e’ le ’ C e r i  - p l a n t s  L u  a ‘ e a ’ a’ l e ’ P e r  s na rp  p e ’ . i n c  f a ’e ’que ’n n - n v  r ou mi - n t i a ’ t n

bec,- c ’, co e cf t h e i r  f i n - t  rc -sp ccnse Lime. B ec n, i l m ’ l e i ’;c i r , i e l e ’e t r i c  an c c ,’

w i l l  h c ’co nne c -i ‘ t : ’ n a l l e’n p e r t i o r  o r  th~ t o t a l  p o v er  r e s o c a r e e -’s , i t s

q u i c k  re, - ” p e ’ m a ’ a e m nc ’ a m k i : a g  a n n a ’ i ’, y  w i l l  b - ’ ’_~~ia ’ ’  m o r e  v a i l i a  l i e .  New

b m ’ ,’d r , - e i ~ - t m - i c p a n a n t s  w i l l  l i f l ( l O u b t e  d i r  be c -o t t - -’ t n ’ , . c t ed  f o r  o p e r a t i o n

- i t  l n n s - ~’r p L ian t : a a e t o r s  a n d  e’ : ’n i s t i t : g  p l an t s  mini’ ,’ be e n la r g e d  to  p r ’ —

v i  dc add j o i n , m l  p ‘ ni P I ing c-ap i c l  1- a . P m’ i n ,  n ’ge ” a n e ’ c n  t of o:~:i - c t  l u g  0] niP t

is - I  i n c 1u u ~’ l  i n  l ie ’ , n f - ’~~ c -~, c i d  cv Jr o ’ : Ie~~t r ic  c~~ t o n l t i a~~ ,

h ‘ n a n n u e l  st c n ag e  i s  a s p e c i a l  , c a ’ n l i ” i t i ’ n m  of  l n y d r o e l r ’ c t i e  ; - e ’wer

t , , , m t  c m a n i t , m i i . :e -s  ‘1 t f l ~ n ) e ’ m l e a n g  v a l u e ’ a mP :‘~ ‘‘ , , a .  is ~‘ ‘ te- ’ n a t a a l  a s

‘ - n t ’ t l a m t l v  ‘ n t f l ’ ’ t~~-d i n  t h e  f o r o g - ’ i a n g  V ,m lue’ c-, w’u m e ’ r’e it is nie ’l-: planned

in l n e e : i f i c  p ,  1’ ’c L s  such  ac t l m e  n - t t a t e  n a i l e r  P r o j e c t  . i t ’  n ’ ’i

l o u  ~m -g e - en pp e r i  d n a  i t i e c ’ - c x i  S L and ~fl Se~ ‘a ’ ’ C, aie” t I me ’ a r p o t e n t i a l  s a r c

s, i m p  im s c a e i t s , , d .

‘1 ac ’ rn :aa I n , 1i’’~ I r c

of m I n ,  n i t  s o u n a ’ - e ’ Ic c sc -a l ’  : ,m t ’ sl ain , i t i e l  m m c c l  n , m ~~es w h i c h

e’xp i a a- l  i n n  ar m i ’ n m p h m n ’ ’ or t m m i ’l e i :-i , ’ to d rj ’,’ e an e i , -r t r i n  p m ’  r a a t c n ’ i s
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t I m e ’ a t a mj ~~e r  f e ’ a ’ aam c i  I c ’ r tm a ,a l e i e c : t r i  c p o w e r .  it  i s  g a ’ n n c ’r a l ly  d i v i d e d

in~~ ~‘ l t e’p e ’t ’ l e S  by  i t s  f u e l ‘ t c c n a n c € ’ :’a ‘ , ach  ,io ~e’m ’ t s l l , n u c l e i c , and

ge ’ - ’ t lie ’ ra:.n i n .

F’o - n s i l  }‘ iae ’l P l a n m i t s

F~c o , -i i i  t u e ’ i  p i c a n t o  , tna~cstl y it ta,’ - mn ma p r o d u a c ’ in g,  a c r e  c u r r v r t l v  the

ma cs t  e :e nman n o n  : ‘a e ’n m r c -  o f  g e t n e - r a a t  m i n i :  b a ’t e  I mn ~ j electri c power , and in

laI d , ge’n ne ’ra l ’ ove r 5) p e r :~” l o t  all electric energ\’ produced in

t h e  N u t  t e a l  i i i  am I n ’ . TIne  ~otn i l i na - c  I a i le d  c a n o e  i Iv  cj e t ’aa ssjl fue l

p l a n t s  ( i n e l : a d i n g  g~:s t u r l ’- i m e ’s a n n  I d h e ’ s e  i — e l e c t r i c  p l a n t s)  in n t he

Re ’g i , ’i: u~’as 15 , 2 5 b  ‘ii , i~ i ~~~~~ . \u , ’ e d b i t i o n a i l ,i56  P~P of t O m e  r” , S-

e l e ’ t r i c  p i , a r a t ; m . cl:i,- i s i f i e ’ d  as “ i n d u s t r i a l  ,n l , a t ’ t s ” ‘,,,‘l’e ai l so  in

e”nl s icanice . lime-s e i r n d u s t  n -j u l  p 1 m a l t s  den c ’ , ’t e t c ry e  dir r e - g l o n a m l l o w

ar id , a n ’e n ot  h u e :  luded aas ‘.‘l e ct r  j c p ow e r a’ es i i n a r c a ’o i n  t i n e  Re cal ’nm: .

‘t ode n an s t c n m a t a  p t a n t  c l a , a r a i c ’ t ’ - n i s t n i c s  I - -‘ ar ia ’pr envc -d i n n ,‘f f j c i c ’ r a e a ’  anb

re.l i a n - i  i ity  , t a n d  l a n t y c . ’ l i m e  ,i ai ’ : a m n t n - i g , ’ of e’p,-’n,t i m n g  a t  Jar ”  d e s i ra b l e

p l a n t  a c t o r  and l’ e ’ in g  d ’ I ~ ’ tO h a r m - n  am v a i i o t v  of f u e l s ,  l a t e  of  tow

sr a ’ ‘hut t a n e ’ls t o g t ’t b e ’t  v i  tI n e l e ct r i c  p r e ’c t t ’  i t n i  e ’r s  and t n i l l  s

“ i n  nlss:- a L i t :  ~‘ i n f r a i ; n n nig a i r  n o t l a a , ion , h u t  a s a t  u s i a - t o r y  ma c n u n s

e n u n a~, , : , c v i t i ) : s i , , b ) i c n am ’  o x i d e s  I r m a  pn~at e ’  i s  rio t v e t  a v a i l  n u d e .  l ! m e ’r e

n i ” c  I - O W e ’ ’,’,’ r • a t c ’v -d  r a i l  e ch n:na n toga c’s - ‘urre rI l v  tinder i flveoa Li p ant h o n

t h a c t sines ’ n ’ , e m mn i na e ’ , u f  r~’: ‘ v i m m p  sut p h n mr nn : ’ : i eie -s i’ rora  f l u e  gases to an

ae ’cc ’ pt ’ i f l l C  l i m i t .  In  L i a e  a l l u r e , a’aant nv s t a n ”  e l e c t r i c  I ’ l ; i m n t ’ t \~’ ’~ll

he ’ e i ’ ” a p r n e ’ e l  a r id  b u i l t  e sp e c i a l ] ”  n i t  n i h - i n c a :  p l a m i ’ i s .  t h e s e  p l~3f l t 5

a pe ’ rt : : it  g r e m n m t - t  ea , m a ) , i  ‘ a t ’ . ’ i n  a sbr ’C IP genie-ra n t fag t a a i i t  t h a n  e i t h e r

ga ls  I n t ’l’ i a m ~ -s or  d h~ ’se l m a c n i t  s .

Gas t arbine s ma ,u v e ’ a q t i i c k — s r n i r t  ~‘a p a b i l i t y  n a n ,  m m - , ’ n i - i t  ly e  l v

I O u ’ n t n  c o n s t r m a c : t i ’ ’ l n C o S t a . [le ’w, ’vc ’n , Inc  e, m m a s e  ac t t I n  i r  h i gh e ’nera—

I i m : g  Co s ts , t n ’ - v - i C c ’ h a i t i c i i l i v  t’ e’s t r a  ‘ ‘ t e d  t n  s t i e ’r L  p e r i o d s  ‘ ‘I ’ ‘n r a —

I l o a m  t en dcc l 1’u’ n mia i v ,i ds a -id m n r o v i , h , ’ “I  i r n d h v  r o er v , ’ . \ p r - b l e m m i

- ‘ - m t  m g  it a ma ‘, u r b l n i e ’ a ;  v icar  l o a d  m n - c ’ n n t e - n ’ -- er - -p’i a ’i a t e d 0 ,‘ams l u-i t i m e ’

n o i s e ’ f a m c , ’ n .  I ) i c ” - ,e ’ i  eng ine ’  ge ’n e ’ r a i L e c n ’ ’~ o f t e n I l l e  “ m: :n , - a l e  t a m e ’ . ’ ’-

- 
‘ - - ---- -_
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m:n d d is ,ael l’ , , ’’ n p ’ s  a’a c a -~ turbine p l e mn its. l m iev are ’ Su a :c r r l c r r \ ‘ :n a c ’ n ’,

used f o r  ‘-n e ’n ~’inj’ ma r’ 1 1 g e n e r a l  i o a m d s  and  i m P - n or  l e e r  l a r g e ’  Capa -m —-

C I I  I c

‘ c _ a ’ ’ c c c  ‘ ‘c ,, ’ l a m n t s

,C a a c ’ l e ’ on ’ p a ’s ’e r i ’lcmnt s  a r e  m a c l i  1 m d c ’  e - ’ ’ a ’a vc ’li t i, c n a i l  : a:: a ’ 1~ i n t  it

e’ :-nee p t  th c i t a n u c l e a r  r eac t ’r is us ed  mc- a h e ’ n m t  - - - ‘ u r i c - a l t r m t  c a d

a f i c n i i , a e e  b a t : ’m t i u n g  fi ’s s l , l f i , ~’ 1 .  ‘ l i i , ,’ a n m - a t , i l i a t c - , ’:: and e : i C r c t i n p

cos t  c i ’ n ’a c l e i r  p i n i c a m s  in  any  g i v e  nm i , ’~ - a t  i , , tm , l n n n  S t  n a p e  C ’ tO’ ’ n r ano—

iogm ca i deve1,-pm ~’nt u el , - r::,a t i e ’ s’h~ ’ t l a ,  r cur r i o t  su c h  p l a n t - - a ce’

e ’ c o n - ’n n a i c a l l ’ ,’ c :e ’n a n p e t i t i v e ’ S i t  1 e ’ t l a c ’ t ’  L \ ’ I ’ e ’ a t  c i  t l u e r : ’ a m l  m n c a a ’ r p l an n s .

n m r e  b e e — ’:: l a g ,  i n c n e - , m ’ a i ’ c e l v  ee c nn a ; e - t i t  b y e ’- . [f l i n t ’ -  Lu c a l i c o a i r

pe ’ l l a a c l o l i  ‘ ,‘ “ , m , 1 ’ ,’ a i t i e e ’ t i ne  c on s i , I e i ’ , a t  a e ’tn e : c l ue  t e a r  m ) - l ’ ,e’ e r a m l n m f l t s  in ,

-o’;:a~’ r - m s  s i n c e ’ t , i e ’Se ’ p l a a n t c ’ c  d~ ’ r i o t  ‘ c’ ~~~~~ h v d r , a ,  m n ’l’~’n a s  C r  oti ’-r

c ’ l , c - m n i e ’al s - a b a ” t a m r e ‘ n- w ’ h m j c l m  c o u l d  , ‘r ’ n t r i b u a t e  t i n  cm i i’ :- ,‘i I ~~t ion  p r o —

h l e ,’ci ’. . Pom’ e e l i n e r I c  , m a n J  e ’ n ~pe’a a.~ l V e ’ a h r  a l e ’ -’n : a i n g  ‘ q ’ l i a ’ , a , e - ’, a t  t h i , a a r

t a t  : iC ’~ C in  n m s e  m a i m - ’  be al e - a i d e d  11 en , ’e n n ’ ,’’ -am t l out p lomnt s . I t~ r~’q au r e - e l .

time in cn ’e’,m ”’ ’ ci e o a tt  of n i L r  c l e , m a , a ’ m g  o n l a n l b ) a : , c ’ nit s’c ’ a a d ‘c a ch e ’ a ~c i ” ar

p l a n t s  r c ’ l a t i ’ ,’e ’lv  m a r e ’ a m t t  r , a c t i v  . m 1 n t n n e  e t a n ~’r ‘ m i n d , Il c t , ~~ a31 u i ’

r a h a o , i e ’ ii ,’ - n e r d  t b ’  a’:’nal w a s t , ’s a r e  a n t  e ’ m u t l ~~ l or b i e m s  me ’ l n i c l m  r~ q u i r ”

e’I u t  i , ’ns ’~i m , m t  do no t  endainge ’  t i , ~ e’tn v i ro fl me fl t

(ee e c 1 ! d i ’ n : e a i l.:~~~rjlv

Use -ot  t i m e  c c c l i i ’ s a m , , t u r a l  ‘a e ’ , i t , pe a t t e r m - m c i  e ’ an ermte ’ , ant  time

f o r m ’  of st e - d u n  and ho t  v a t e ’ r e ’r t m , - ge ’ m a e  r , a t i , ’ n i f  e l , ’ t r i c  pens’e’r .

is receiving man incre asing a-laa n , ’ a i m a t  i i i  a t t e n t i o n . Tim e ib ’ ’-,’ ’-c’ ”~ a i m e a ,

n o r t h  01 San F’ ra mn e ’isc :o Blm\ ~ i s  c m n ’ c - d u l c i l a g  s t e - a m a ,  l i e - ’, , ]  mm cci im n m s

p e ’ n e ’ r i l t i n m g  e l e c t r i c  p c c w e ’ a ’  S l t l e  ‘ ‘ 190 0.  l i e , C a m s a  b i n l I e ’  a r e a  i n n  ‘I i n ’

‘ a m I t y  ( S c e a t i m  L a h , e n m t a m a c  S u hr ’g h c ’n )  e ’e c l n t , m n f l S  a l n i e t , ’ m a t i a l  a t t e ’  - a ’  ‘ l i d

t h a t  n:n ,m ’,’ he is g r e a t  ia - s  t h e ’  m ,e ’ ’,’ n ’ne ’r s  a r ’ea ,  ( 1 , 000 ‘i d ’) .  d l i i i , ’ ‘u ’ ’ i t un e ’ r

i ’t t i n -c  a m r , ’ , m c ’ e  ‘ a m ’ ,’ be a m a j o r  s e i u r n - e ’ (uP n ’ , ’ ua ’ ’ i - 
, t l m e ’ n e  a r e ’ o t i n ’ ’ r

p c ’ t ’ n n t  c m i  s i t e ’s a n  t b ,  i ; , m l j f n a r n j , i  Reg i e u n n  wl i e ’r e ’  p Ot a e ’i ’ ’’ ‘H l i e ’s- e r

ale V d ’ l c d t ~ ” ‘ l i t ’ s  ‘ a m y  h e ’  u n d e r t a k e n
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L a r g e s t  of  t i m e  p o t e ’t n t . m u  g e o t h e r m a l  a f e ’,mc-a in time Californi a

keg C’nn is in t !n e c  C o l o r a d o  D e s e r t  S u b r e g i o n  s o u t h ea s t  of Sa l ton  Sea.

E x p l o r a t i c en w e - I  I s  have ’  bee ’tn d r i l l e d  to dep tim between 4,700 and

8 , 000 f e e t .  N , i t u r a l  st e a m  f r o m  t h e se  we l l s  va r i e s  f r o m , : 500 ° to

700 ° F ami d is a s s o c i a t e d  w i t h  a b r i n e  of 30 percent salinity . t m t t ’ f _

tama le’ field po tenti a l is considered t o  be very large ; however , pre—

n - e a t  t e c i m n i e n a l  p r o b l e m s  a s s o c i a t e d  w i t h  the brine h ave prevented

ut i i i  z n a t  i o n  of t h e  g~-~’t l i e r m a l  s t e a m . The o p p o r t u n i ty  to recover

m i n e r a l s  P r e e n  t i l e ’ hr m e ’ end t ime p o t e n t i a l  w a t e r  s u p p l y  m a y  eventu—

,d ly  enhnmni ee ’ tine e e e o n n e c :: n i c s  f o r  ca l ca c t r i c  power  p r o d u c t i o n .

I “j~~rt a t  ion

It  is  a n t i c i p a t e d  t h a t  exchanges  of  hydroelectric power with

the  P a c i f i c  N o r t h w e s t  w i l l  c o n t i n u e  u n t i l  a t  least  about  1990.

A f t e r  t h a t  t i m - a c ’ t h e  U p p e r  and i, mn w’ e r Colorado Regions  may be the

o n l y  mi e ’ , m r  h r  s o u r ce ’ f o r  i m p o r t  i n g  p o w e r .

Ad a r iced ‘L’c Ia

Exo t L- mar t l iods  such n a t  n ’m u c lc ’ar  f u a t i o m m , nna gn e t o lm v d r o d yrn am ic s

(i’IIID) , f~~e’l ce’ l is , t h e r m i o n  h e a t , p h m ~’t o v olt a i cs , and t h e r m o ele c t r i c s

f a l l  in t h n e ’  c - i t e ’gorv  of advance t e a c l m n o l o g v . Of these , time most

pr e chahie ’ for na se ’ in  t h e  e l e c t r i c  powe r s m - s t e m  seems to be nuclear

i us ion  e ’r  t i n e ’  Nh -il) tYpe e l  ge n e r a t o r .

Nuc lear Pus ieen i d e n t i f ies a metimod of p r o d u c i ng  ve ry  l a rge

amounts of heat P unitin g cur f u s i ng  li ght nuclei as cormstrasted to

prod uction of heat hr splitti n g “r fissioning of h e a vy  n u c l e i .

Alth oug h a considerable research effort has been and i s  b e i n g

exe r t e d  in an a t t e m p t to produce power by n u c l e a r  f us i o n , i t  hams

not Vet been accomplished other timan on a laboratory scale. m di—

cat ions are’ dial development , e f  a power generator using a control led

nucl ear fnisicnn proce ss is ve am rs aw cmm - ’ .

In a ~11iD g e n e r  i t  or , e le’e t n c  em ie ’rgv i s prc duee ’d by f orcin g a

conductin g t’lu l d ac ross a n : . n m g m n e ’ t h e field with the’ generated current
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t aken c t  P t l m n ’  ‘ m a,J m :‘~o e l c ’c t  re cd e ’ n- w l m j c h  a r e ’ coun ~’ct e d  to  an c’xternal

le ’ , a c l . l i e ’ ~f gm m c t  m’ , m c ’ t j c n m b l e ’ , eco n e e t m n m c ; m l l \ ’  e’O fl ipe ’ t a t  l y e  g c ’ n & ’ r n a t o r s

~‘ t t a l e  ~~l i U  t d ) ) c ’ w i l l  m c c l i .r c ’ c e t i s ij c ’r , j t -  m cc’ s’ a r c h .

IC , ’ Ot’ae’ “ : ‘ ne L P O ds s i a c : , a-; fue l c e l l s , at ’’ lam r c- c u l l s ,

- cu b t n c  rmoc h e ”  r i  e’ p ’ ’ : a ’  - t’ , t ’  i’ - I d y e ’  b e e n  d c y e ’ loped fcir special use

b u t  a re’ - - am rre ’ t u  ‘ l v  not s - m t  i f m -  t o r y  f r  I a rge ’— s, -~ l e’ pince r produc—

tian he, me an - c ’ ‘if eoc’, t on,] sic. : li n na it ,m t ie c ni --i .

H a r t n , - --is a au g tin , ’ p e w er :‘ “  - t i Jul act i on  has a si g n i f i c a n t  p o t e n —

h ai l in 5 C c ’ p a r t s  ~~ t a m e ’ world. T I m e  e c o n o m i c  p r a c t i ca l  i Lv of  s u ch

a ac t h”~1 is diccuh t fcul fe ’r t i e  C c l  if o rniam Reg ion because of unfavor-

ab le  tidal i i m:n i t s and e ,n, mn - t l ine’ cainfi gura t i o nn .

,-\ l a r ge e n e r g y  rc ’sc ’ i l n c e  e’m -a i a t t s  in the fe ’rn’.a of ecrdinar v gravity

waives (sc am and sv~’l l)  a u l e n g  t i l e ’ coas t of t h e  Reg i o n .  At t h e  pre ’ —

sent l i n a c , n e e w e ’v e ’r , no ec e ’n e i m i c a l  means are available to convert

time wave energ y into u s e f u l  p o w e r  o u t p m a t .  S in o u l d  an e c o n o m i c a l

met hod become a m ~’,m i 1 a h l e , t h a t  would  he c o m p a t ib l e  w i t h  ot h e r  shore-

line uses , this source of power production could become a major

s up p l v

Redu , ae  U n i t  Use

T i m e  p r e s e n t  use of e l e c t r i c  power  and e m n c ’ rgv  in  t lie ’ Reg ic n is

abou t  on e k i lo w a t t  a n d 5 , 300 Kle’H / v r .  per nerson. It is estir,nated

t h a t  by ti me vc’nm r 2 0 d m )  t ine  average  demand w i l l  by 7 . 7  EN and  ~
‘,6 , 00O

K W H / y r .  per per -son . This re ’ l m r e n - o n t s  an incre ase in per cap i t a  r at e

of  ei ght tO e nine times .

An a l t e r n a t i v e  to  sat i s f v i n g  t h e  h n an:  n u n need for power and

those’ things it w i l l  accomp lish (,mir conditi ’unin g , heating, manu-

facturing, etc .) is to fe erege the accc nmpli shnme ’nits. ‘l’his al terna-

t i v e ’  h a m s  a s o c i a l  w e l l — b e i n g  cost  jus t l i k e  t ho s e  t h a t  involve’
, ‘ a u t n s t r u c t  ion of e l e ’ ’ ’ t n i c  p o w e r p l a n t s .  The e c u - s t  in t h i s  case i s

m m - c ’ ,ma-n u re d  in t h e  reduced leve l of sat i,s fact je’n cer  in  t h e cc i t t

a ss oc i a t e d  w i t im be ’ i ng  un ‘r e ’ e f f i c i e n t  w i t h  a v a i l a b l e  p owe r supplies .
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On the other hand , reducing per cap i ha e ’ I ectric pos e’ r n a n - i  mmm v nave ’

benefits such as maintaining a better qu~m 1 itv of air and reducin g

therma l po l l u t i o n .
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PART V - PLANS AND ALTERN AT I\ ’ES

Needs for goods and services were transmu ted into requirements

for resources taking into ace,’uin t the various means to satisfy needs

and the  a v a i l a b i l i t y  and c a p a b i l i t y  of  the  Reg ion ’ s resources .

Plans and pro grams were th em rormula ted to satisfy time established

needs and requireunents.

Development p lans , herein presented as a p r o j e c t  deve lopment

p lan , have been identified for each of the three sets of economic

pra-jections —— Base Plan , OBERS , and Series D—l970 . The plan

elements and estimated costs are based on using conventional water

resources regulation methods and a continuation of present and on-

going programs . The p lans are similar in their solutions of pro-

b lem -as  and t h e i r  m e t h a m ’ d s  of r e s o u r c e  deve lopment  to s a t i s fy  p r o j e c t e d

needs and requi rea :ac ’ n t s .  ‘th ey d i f f e r  onl y in scope of f u t u r e  deve-

lop m e n t .

In the  f o l l o w i ng  t e x t , p l a n n i n g  o b j e c t i v e s  a re  d i scussed ,

followed by needs rmmd requirements. Plan elements of a project

development plan are presented together wit lm their accomplishments

and Cos t s  f o r  each set of projections . Finally, alternative means

eaf meeting req ciirenaemnt s care examined as w e l l  as alternative assu mnip—

t i o n s  r e g a r d i n g  t h e  impact  of va r ious  levels of resource  use .

R E I ,AT I ON TO PLANNING O B J E C T I V E S

An effort was made , in developing plans and alternatives , to

exp licitl y consider the multiob jectives mentioned in the INTRODUC-

TION , It was found  t h a t  d i f f e r e n t  o b j e c t iv e- s  are  not  achieved

mere ly i-ic develop ing different projections , nor is there necessarily

a relationshi p between projections and objectives.

~Ieeting the needs derived from var im aus projections does riot

assure that an~’ sp E’ c il ic multiobjective will lie fully achieved.

For examp le’ , if it could be demonstrated , for the National Economic

Development objective , that the same level of agricultural
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p r o d u c t i o n  could be c b t a i n e d  at the lower cost by shifting produc-

tion from one reg ion to another , it would improve national effi-

ciency to do so. The gains (in efficiency) in one region would

h ave to more than offset the losses in another region . Similarly,

there may  be numerous alternative programs or policies that would

more nearly ach ieve Reg ional Development objectives than by satis-

fy ing the needs resulting from Base’ Plan projections .

Current planning must consider means to preserve or enhance

envir~’anmental qualit y . An ~ittemp t to de velop a separate plan to

meet t l n c  E n v i r ’ m n m a e n t a l  Quality objective was unsuccessful because

of t Im e lack ~c t needed inf ,’ra:nation. Time following tabulation out-

l i n e s  se ’ u a ue ’ , c f t l n c  r e q u i r ’ ,] i n f o r m a t i o n  and compares t he  da ta  avail-

ab le ’ f o r  t i m e  i’ie ’g i on a l  D e v e l o p m e n t  and E n v i r o n m e n t a l  Q u a l i t y  a c c o u n t s

f o r  t I n e ’  Cal i f o r n i n i  Reg i o n .

‘REGI fINAL DE VEI , OP NEN T ACCOL’N ’t 
— E N V I R O N M E N T A L  QUALITY ACCOUNT

Is It
r e q u i r e d  r e q u i r e d

REQUI RLi i l’INT d a t a  d a t a
FOR Examp les of  kind currentl y Examples of kind aurre nti”

— 
P L A N N I N C  of  d a t a  r e q u i r e d  a v a i l a b l e  of d a t a  r e q u i r e d w ai l a bl e

Needs for Needs for food , recrea— YES Open space , ecolo’ NO
goods and tion , electrical gical systems ,
services powe r , water quality water quality

M e a n s  to Crop p r o d u c t i o n , SOME Z o n i n g , acquisi— NO
s at i s fy  r e c r e a t i o n  f a c i l —  t i o n s , a c c e s s ,
needs ities , pc)We rplantS standards

Resource Amoun t of land and YES Amount of open NO
capabi lita’ water , recreation space , ecolog i—

sites , fuel supplies cal systems ,
miles of free
flowing streams

A l t e r n a t i v e  Pr o d u c e  or impor t  SOME Zone or a cqu i r e , NO
plans f ood , pr e e v i  de access deve lop  or p ro—

to recreation sites tect
cur develop new sites ,
nuclear or thermal
pow e r plan t s

Cost  Cos t  n i P  each SOME Ce eat t of each NO

_____________ 
a l t e r n a t i v e  

_______

~~~~~~~~~~~~~~~

- 
nm)ternati vc’ j
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Lacking specific information ncae’dc ’d to develop an Environmen—

tad Quality plan , time approach used lucre is to  examine alternatives

f o r  e a c l m  of t he  p r o j e c t i o n s  t h a t  t end  t o  preserve or enhance the

en v i r o n m e n t  and to recommend studies to p r o v i d e  the  needed in forma-

t ion  in t ime  PLAN OF ACTION p o r t i o n  of t h i s  a p p e n d i x .

PROJECT DEVELOPMENT _ PLAN

Thme following section presents plans and p r o g r a m s , f o r m u l a t e d

to s a t i s fy  the  needs i d e n t i f i e d  by the three sets of projections ——

Base Plan , OBERS , and Series D~-l970. Development plans presented

here shou ld  not be confused with the plan of action in the last

s e c t i o n  of t h i s  a p p e n d i x .  T : c  o;J et ~ e?~~c~~39YTm , ’Vl t ~~~~~~ i~i~~~~’~~

m m ?  ac ,‘ a ’-~ -a ~m ;‘a ’,:~~~’:g cu -  cae~~r”’-”n, e~~ n ~nJ c-’c’~~m Z:~, :c :’- a

~~
‘
~~- “ ,“~~

-“,- .‘~~~~
‘ ‘;: ~ c ’ a e e m : c : ’ e ’m e l m  10  la e~~, / m i :m f , , y - : - f .

Co n s ide r ab l y nror e da ta  are ava i lab le  fo r  the  p r oj e c t  develop-

ment  p lan ( p a r t i c u l a r l y  t h a t  desi gned to s a t i s fy  Base Plan projec-

tions) than for the alternatives . For example , individual water

supp ly proje’cts have been studied at the reconnaissance and feasi-

b i l i ty  l eve l s  and their costs estimated. This information is

a v a i l a b l e  fe ’r i n c l u s i o n  in the project development plan hut only

very limited data have been developed and are available for time

alternatives that are discussed. Th us , the project development

plan is pre sented in greater detail simpl y because more detail is

available.

Nc ’ed s , and  Rc’~~u i  rements

Rescuurce re’quiremen ts and needed services  are developed and

p r c ’se ’m n t e d  i n t he  v a r i , u c a s  t e c h n i c a l  append ixes . They arc s u m m - n m r i z e d

and shown in this report on Table 12 and represent a translation

f r o m  t h e  nee ds f o r  goods and serv ices  p r e v i e e u s l v  d i s cussed .

Ne ’~~dt P e r  goods  and s e r v i c e s  are relativel y stable va l ues

because  t i n y re l a t e  to t ine  f i n a l  d e m a n d  of t h e  c o n s u m e r .  Resource

r e q u i r e ’me ’ a n t s , howeve r , are  c o n s i d e r a b ly  more f l e x i b l e  s ince  t h e y
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“

a r c - de r i v e d t r i m - n  t i m e - d ’ ’:’ n , m u a c i  m or goods an a l s e r v i c e- s .  }“ a c m ’ e ’ x a m r n t c l e ,

t I n e m ’~’ i re ’ a: ,un~’ mi x ’s of 1 _ min d , w a i t e r  a a n d  - ‘t i m e r  i n a j e u t s  c , c m i in cd  w i t h

i :uap~c rt t l n , a t  e, u a a i  , In c~~~e lt?p J , c~,e cd to  - , t i s f v  p a -  u - a c t  i o n  n e e ds .

F c a r t ’ ,e :- ’ c i r c ’ , d i f f ’  a- ’ n t  a m s s u i m m n p t i ’ : a s r e - g , m i - d i n g  f u t u r e  te :’ - h n n o i , op \ ’ ,

a n ae ’ t ’ a , e J ~ an d u n r o d u m ” t m e ’n y i e l d s  have  c o n s i d o r n m h l c ’ i a n f l u : , -nc : e - ‘ m m  t h e

“ n a g a n i t a m a l ’ of t’e~~-m , r ,~ ’ re’qu [re ’m- ’.e ’unts .

a ’ a ’_~ - u ’ S u a ’j  1’

ke’ (Raare ’n c’ml t s fear a,’,mte ’r supp ly l i e ’ l i s t e d  un der  f i v e ’ d i :  f , ’~~e ’ f lt

f m ann , ’ t I calls Ham t ‘ce- cc c o amde i n , - ei f o r  p a  i r a a c s e  caP p1 n a n  Pa a r — al I at ic e mi

T o t , m l ,]u,]mm -~~‘ 1 i e ’d \e’, i t e ’t’ r e ’n u i r e ’n ” e - u n t O ’  f a i r  - :,t— c a f— tr c’ d’aa USc’ by

,m~I r i c u 1t i a r e ’ , a ’ ; u i a u i e c h p , a l  m od im eda n- _ tr a i i , n -  r a t i o n , w i l d l i f e - , dmn e .i

an a l n in g  ar e ~ 55 , “u’ ‘
~ , O m ) m )  acre—f e et t~ o r  b aa ’ - , . Pl ai:a , 7, ~)l8 ,000 acr e — f e e t

P r  f IBERS , m i n d  ~b ,~~~l ,i HmO m e r e — f e e t  for Series D—l~~70. These corn—

ra re’ with time p r ~’ n - e n t  ( l~i ’ a 5 )  app l i e d  m e y c t  c i ’  r,- ’au jr oi aicr t t of he , 7 ; ’ ’ , OOO

,~ c ’r c ’ — t e e t

Since t h e ’ f e ’re ’ g ’in ig  f i g u r e ’ - r c ’ u e r c ”ae ’ a a t a u n p l  i c : a t i o m i  n e ’ c a u i r c - a m - c ’ n t o

i t  is n e c ’e’ ’~ s ,m r v m_ e,c aci d an c’ n - t  l ” n m t e ’ - ,l ea ’t ’l’a’c ’ V a i n? ,’e loss ami d de duct time

p e ’ t c ’ a n t i a i  m o r  re ’ ’ a s ’ O f  r e t u r n  f l o w s  in -, ‘rd e ’ r t c  - c - a n n u m  e ls’am t e ’l’

de’vclop nc ’ :nt r’ ’ - :u i re- ”,,’nlt s. ~uc ln idj ust :- ’ e: un ts camrn e e n l v t,e con si d erc - - .i

, a n a a r ’ x i a ’ a a m t e  h e e ’ ;m u s ~ of  t I m e  m n L a n n v  u n k n o w n  I a c t o r s  t i n a i t j o t  l u e r m e e c  c o n —

a’ , ”4a m a a e , ’ loss  nman d r e n n t i n l  i c n a t i n n n  c:  r e t u r n  P h’ ,-;

Projec t e d  m i t e r  de~’e ’lop a :a e’unt r e qui m ’ e - :’;c, ’nt~ n ice sI ‘;s’t . t o c t e t h e r

w i t h  t h e  a s s u m r e ’d devc ’l , c n a e ’ i  w ait e - c SmmDP l \ ’ , can h i m : a a r , ’ 1~~ Supp lc ’a” e n m  ni

rcaqui rcr,n~’m a ts f o r  ‘sa tc ’n ’  in  a ’c ce u i l d  h~’ as i, ”- ’, as 5 mmi i l i i  on a c e  cc ’ —

f e e t b a i t e d  c m i t 1 a c ’ Ser ies  D — 19 7 0  p r o j e c t  i o n  or as h i ~~ h c as 1 1 ml l l i a ’tn

m e r e — f e e t  using the : Base ’  P l a n  proj e ct l ena . ‘- - c a r  m i e - r t u ’ n - ’ r ’~’ . t I n e  f i g u a r a ’

sh e e w s  t I n - m t  t h e _ se supp h cr’ c ’ m a t a l  m’ e ’ c a u i r e ’ a an , ’ m n t s  a,’ i l  1 h~ s t r e ’ a n g l v  e v I d e n t

is e’ a m r l v  ,m ~ 19 M m )  or p , ’ - i b i ’ ,’ ‘is l~~t c n  as  l l.~°5 .  I t s l n o i m i d  l’- c ~’ pointed

out  t h m , m t  Fi g u r e ’  ue re p re’se ’ants :1 a’~- g i o n a 1  s i r a — _ i t - v ami d the U’- ,m tj c ’ n of

t h e  i t s  urc ’d  S a l t  e r  supp lv d ine ’s  m ae t n e c e ’s’ - -- m r ii v e ’r  r e ’ -  e , c n d  s- a t h u  I c ’e’ a i —

t h e  an c~~f wa-mt e r  r e q u i  r e u : a c n t - -~
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This last point is further emphasized b referring to Map 4

which shows , by subreg ion , time distribution of natural water

supp lies in the California Region and areas of large water needs.

Water deficits within any subreg ion can be r et from local sources ,

transfers from other subreg ions , or possibly new types of develop-

ment such as desalting.

No estimate of instreaman water requirement was developed in

the framework stud y. Minimum streamfiows for fisheries and water

q u a l i t y  con t ro l are cons ide red  to he a si g n i f i c a n t  f a c t o r  and may

be augmen ted  by a d d i t i o n a l  needs f o r  a e s t h e t i c s  and f re e  f l o w i n g

rivers . Instream water requirements have , in the past , been a reac-

tion to proposals for out—of—stream use and therefore comprehensive

planning to satisfy both requirements has been difficult.

R e l a t e d  Land

Requirements for land resources in the California Region were

developed by function and then compared with the available

resources. Where available s u pp l i e s  of s u i t a b l e  land were  l i m i t e d ,

alternative means or othe r resources were substituted.

Requirements fea r gross agricultural cropland (irri gated and

non—irri gated) are forecast to increase from 10,741 ,000 acres in

1965 to 12 ,169 ,000 acres for Base Plan , 10,931 ,000 acres for fIBERS ,

or decline to 10,298 ,000 acres for Series 0—1970 . While these

estimates for each projection appear to be close , it is the future

growth that is significant. Increases in cropland under Base Plan

projections will be 1,428 ,000 acres but using Series 0—1970 projec-

tions there will be a decrease of 443,000 acres. (Non—irri gated

cropland decreases for all projections are over one million acres.)

Projected changes in cropland are very sensitive t e a  a s s u m a n p —

dons regarding crop yields. As covered previously in this appendix ,

crop yields are f o r e c as t  to increase by 27  to  140 p e r c e n t  b e t w e e n

1965 and 2020. Wi tim the growth in yields much of the i n c r ea s e d
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a~’oJ t~’r t o e d  ,m:nm f iber prc ndmict ion : w i l l  be s a t i s f i ed  by i n c r e ’a ms ea- a

L~~ c’ l ’ Op \ ‘lelds  r a t  h~’r t l n a m m  i a n ,a ra-~i sed  f a m r : a a  amcreage .

~-~ca n n I c’l pa i l a m i d  i a n  ‘ J a i ~ t r i a l  I ami d cc cl  u l  re ’::,e ’n ts show a rnni r b’ e~ci

i i a ’:r e ’ , i s e.  ‘ h I n e ’y ai r, ’ p r e ’ j e ’c t e d to  gra i ns f r o m  2 , 219 , 000 ac re ’s t i r e  —

S~~’0 lv t~~a a l n~u s t  H mu l ion  a cr e ’s um i d e’ r Base P l a n  or te c about 4. 7
m i l l  IOu a c r e ’s u s i n g  Se ’ r i e ’ — - D _ l e e 7 O .  Vc ’i r n i a t i o n s  in u r b a n a  den -~ l t i e s

a~cco , ,  f e ’c ci f : ,‘re ’n: t c a r n a a n  land requf r c ’:’n e ’:a t s be ’ ti ‘e t a  1aan-a e P l a n

fIl’,i .ES p r ’ ~ c c :  ions  of abe _ n e_m t 20( 1 thucimi sand acr~’s

l , a m a a d  r e - c ; u i r c ’ne ’ni t a-, f e a r  f i s h i  and ~c’ h 1 d l 1 f c ’ ar e ’ abc eu t one mill Io n

ic  ce ’s amr j are- p r ej  e - c t e ’d to i ner e ’n m s e ’ h e ’ a ra,’dic ’s t c,ma:- ’ aam n t . These ’  are

,~e’nic r a m  a l ;  s i t a g le’ p u n ’J’~’s’e l ands u s e d  f,er wi Ic i t o re fin g c ’s . Rc ’a! u l I  re—

a e ’ a m t s  P o t ’ r e c r e at i o n  l n m m n d ~ a r e  h o t i a  s in g l e  p u r p ~’se ( p a n I c s , ca m n ’a h n —

g r ’ n a u i d , e t c . )  amid a n m u l t  i : a l e ’— p u r p o s e  r m a t u r a l  e n v i r o n m e n t .  To ta l  2020

I m m d  rc ’n l u i  r e n n : n e ’t i t s  for recre,ut ~ofl a i r ’ -  a m l n ’ a os t  c a n e ’ — ! n n i l f  of t h e  t o t a l

re ’g i o m a  _, r c a m  and r e f l e c t  t b n e  l a t e n t  n e e d s  of  a la r g e  p o p u l at i o n .

N a n - ,’ : cam t h i s  r e q u i re r ’ c’n t  is fear n a t u r a l  envir omiment areas with low

a h e ’ a l ~~j  tv  b at e ’

Ne s  ‘ a n r e e ’ 1) ‘‘ c ’ c am ar e ’: t

S a t i s fy i n g  r e ’ s o a a r c e ’ re ’qui re’a:ae ’ aat s as ite ’:’a h zed on Table 12

r e q u i r e ’s a comp ie ln c’n s i ve  a p u a r c : i c h  s in c e  t h e r e ’ a r e  o v e r l a p p i n g  and

c e - i n f l i c t i n g  r e q u i r e m e nt s  f o r  a ii ml ted q u m a n t  I t v  of resource ’s .

‘ h e r e  r e - s o u r c e ’ s upp l ie ’s a r m ’  e x t r e ’a: ’ e ’ l y  lit :: h t ed  or even n o n — e n d  s t e n t

t I m e  e x p r c a a s i o m i  of  a r e q u i r e - r n m ’ a a t  r a c I s t  h e ’  c :on si dcr e d  as t l a e ,’o re’ticai

‘r l a t e n t  ra thc ’ r t l m a n  an a c t u a l  d c am - min d t h a t  mus ic be s a t i s f i e d .

( l i m e - r e ’ i s  no s h o r e l i n e  or  n a v i g a t i o n  n e e d  s a t i s f i e d  w i t h i n  an

m i  I o i l  re ’g h c i i  ‘ve in t l n cn u g lm tine p o p u l a t io n  of t h a t  rog i e - i n  mami gh t

r€ ’pre se ’na t am l a t e n t  dem a n d  on s u c h  r e s o u r c e s  i f  t I n - ’- ’ we’re ’ to i- i e ccame

;iv~ i i  I a m b 1~~’ . )

An ml t~’rnat i ye approac im t a  de v e l op i ng l i m i t e d  r e s ou r c e s  t e ’

S i t  i s t e r.”: i i i  r ’ ’ a ne ’ a l  t s  is in re s c u r e ’e p l a m a n  h a n g  and ad : : ,h  n i n a  t r a t i o n

i’his is the c o n c e p t  f o l  lowed in u ;ilizin g ‘m ar fe ’ri ’st ami d r a n g o l a n d

r e ’ s e e n m r c e ’s . I t  can a l so  be a p p l i e d  to  shore ’l  In c  mind ‘pema s O n i c ’ 10

85



—-————‘- - - ——— -‘,—, ~~~~~
_ - ‘----- ‘.---.—

tr ot  r ’ri o I i t~mn ,a re ’ , a ’ , . ‘m a d , ::tos t i ::apo r t a , a i t  t ‘ t h i s  study , it c o u l d  b

, m r a ; e  l i e d  ta  t h e  s i a r f a c e  wa ’ee - r  r e s o u ru ’s of  t he  Cn , l i l o r n i , - m be  p a  m a .

Pi ,~’’ E i e ’n ’ c - : a m s

A p r e ’j e ’c t  dc -v ,  ic ”ja nc e ’ :at  n l a n i  was asse- a cab led to show a lum ; t i m e  ne~~d~

r e  - ;u i r e : ’ : e ’ :n ’c s  i nai g h m a  h~ - s n i t  m s f i e d  u s i m m g  m- e ’sc’ m a r , - e’s , e u a d sc -’t v ir e s

a v a j l m i ’ I e  in t i n e ’ 8, ’~~h o n .  ‘- l e s t  of  t he  p l a n  el c ’ : ’at ’n t s  t b m ’C5 ’:’ n t i h i e

I m r e- cat t h e  convc ’ m at ionma l t \ ’ D e  , s im n n i l a r  t c ’ p role ct s a m i d  p r o g r am s

ia- e’J to  m e e t  : ‘a i s t in g  t a s - c e i s

F i a t  lm r e ’ req u a u ‘r a c ’ia tea f o r  wa a e~~~’ s upu i s  ca in  he ’  ac e  t by sur  f a i c e -

~‘ ,~:er  m ’ e’g u l a t i e ’i ’ w i t h i n  t i n e ’ be’g i~ ‘ : n . A-a slu ’wn in  T a n i c  3 ,  in

u-l i- 5 i 1h ’RC [  SUPPL Y , :tne,e st  o f  t h e  a v a i l a h i  c w a t e r  h ,s in  t m n~ , N c ’ r t i c  C~ ’ i — t a 1

and S a c r a m e n i t c a B a s i n - i  Sub m ’e’p i c c r a s .  > I a c r t h  C o a s t a l  s up p l i e ’s’ ’i re; n e e e s —

s a r v  t , c s a l t  i s  f v  b ase  P1 nr a  l e ve l  r e q u i  rc ’r ,ue ’n t a-a h u t  w e u u l d  n a - - t be’

: : a i : n d j t o r v  u n d e r  OBERS or S e r i e s  D — 1q 7 0  p r o j e c t  b uns  , u j , ’ is t . s ‘-cater

r e c l a r ,n~m t i o n  of ‘~(ai) ,i a er ~’— f e e ’ t per ‘: ‘ir is i nn- , ’ i a m n l e , l  as a p 1 c m

e 1e ’::,cnt f o r  t t me_ , S o u t h  C a ’ , at al Subreg ie ’ma .

Maps 5 throug h a 15 - l ” n ’ i e _~ u - ln e’ p r ’-~~cet Je ’ v e ’ l - ’ : ’ : ” e ’:n L a I i:: ‘ e m’ M i s -

P l an  u - i c c  d~ and r e q u i  re:’a e ’ a n t s  . Those ’ m c a t  u m ’ s ’”  that u’ u i  d n , - be

n c ’ee ’s:s~m r y  t a i t i s t v t n i t ’ lcw~’r p r oj e c t i c u n s a n n ’~’ he ’ e r i  e ’ : c ,  led ‘ ‘n t a - -

: : na mns , and t l n s ’ se ’ f e - m i t  m a r e s  t h a t  ~s’ ’ ’ m m l d  be n , ’ec l , ’ el i n  i e l m :  n c r ’  -

p e ’r i c a d or u’, ’ n n h . d be: r e d u c e d  in  s c c ’ p e ’  o r  s i n : - - a r e  a n a r k ’ ’ - . i s - i a ’ , i n ;

, i S ’a e ’ r i s k .  2m- g a m i n  i t  s h o uld  be ’ emphas j ze’d t ,  - - It t h ese  ra at ’s ~~~~~ ~~‘

N~~~ :ce - e ’ t i na ~: p o s s i b l e  ~~~~~~~~~~~~~ ~~~- d- - .

Se g a  ,anal pc’S’e’r rcqui re m -c - n a  L e a  for B ;m se ’  P l a n  a nd  0 8 C R :-  p r o j o c —

a j ’m as ir e ’ iden tical . Ah t l n c eu gh tIne ’ d i s t r ibuti on of th i s  pe em - a , ’m ’ r e q u ire—

“ s - m a t s  d i f f e r , i t  is a s s u m e d L I m i t  a c ”, ,’ c’r ae ’ e c u a l d  lao t r a n e a r : i t t e -J  t o  ii ’

a m e  as 01 n e e d .  T h e m - c m I e l e c t r i c  g e ’ : a e r a t i e a n  w i l l  ac ‘ - u - a un t c u r  al - -ut

9 1, p e r - t n t o m  t I m e ’  s m m p p ie m :. e_ ’ n n t a i l re ’ q t m i m ’c’ n’i c’n t s .  T i m e ’ r c ’ a’ : , m i n d ~ m

s n mpp l j e l l  by i : - p - r t c i t i o n  (2  pe r ’ e ’n t )  and h i v d r c ’e’ l e - c t r i c  (2  p e r c  a t ) .

The  80 ,~iu0  f ew e r  an nc ~~, i w - I t t s  r e q u i r e d  by t h e  S e :r i c s  D — l ’ 1 7 0  p r - c ]  e t  ions

i r e ’ n m c c e e u m m ’  t~’d ‘ or  by  a c u r  r e - s  p ’ n a c i i m l g r e d u c t i o n  i n  o s u ,j l  1 u - m e l f , n  i i —

~ t h e  0 .
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Reduction of residual flood dannmages for all three projected

levels of deve l opment is acconnn plished by a combination of struc-

tural and non—structural measures. These measures comprise dams

and reservoirs , levees , channels , watershed treatment , regulation

of flood—p lain use , and flood forecasting and warning. For Base

Plan projections , time development p lan calls for an augmentation

of 1965 flood control measures. OBERS and Series D—1970 projections

require’ identical watershed treatnnent and flood forecasting pro-

grams and slight decreases in required quantities of flood control

storage , leve e ’s , channe l  improvement , and regulation of flood p lain

use.

Recreation plans using fIBERS projections call for programs
involving development of 451,000 acres of land , 41,000 acres of water
surface and for associated facilities to provide 842,000 ,000 days of

recreation opportunity. Plans using Base Plan projections call for

programs involving 462 ,000 acres of land , 50 ,000 acres of water sur-
fa ce and 844 ,000,000 recreation days of opportunity .

Because re crea tion demands are basically a function of popula-

tion , Base Plan and OBERS future needs and corresponding plans are

a lm o s t  t h e same . Land p rograms  i nc lude  a c q u i s i t i o n , participation

by private landowners , opening of e_’lcised watersheds , zoning, and

dual use em f land and facilities. Facilities development includes

boat launching ramps , picn i c’ areas , marinas , hiking trails and

others. Series 0—1970 plRn elements are similar to Base Plan and

OBERS .

Satisfying recreation needs in the California Reg ion is pre-

sented in two phases. The first is based on projection of present

trends constrained wit h in existing physical . legal , institutional

and financial frannuework. l-ll mch Federal agency with time responsi-

bility for providing recreation opp ortunities submitted projections

of the future programs based on optimum possibilities for develop—

m o n t  of t h e i r  r e sou rce - s . ~I e m m n — F e - d e ’ r a l  p l a n s , i n c l u d i n g  S t a t e , loca l

0 1

~~~~~~~~~~~~~~~~~~~~~~~~~~ - - — ~~~~~~~~~~~~~~~~~ _ _ _ _  ~~~~~~~~~~~~ _ _ _ _- -  
‘
-~~~ 

:“
~~ -~~~~~ -~~~~~ - - - -~~ -~~~~ -~~~~~~~~~~-~~ —— -



a i : l . I  e r i v a i t e  h a t 5  s , we ’re  s i m n n i l a r l v  p r e ] c e t e d  based n r i ” m a r i l y oni

hlis t o r j c a j l ‘c m ’ ! o r a ’ a , m m n c e ’ . Ti - i  h o t  I n  ,~~ ses , f u t u r e ’ p l a n s  a ;e ’r , ’ t e m p e r e d

b y  ,iua ,mm5 ’,ar c ’n u e ’ n-as ‘f e ’ x h - - t i n g  e ’ e e m n ~; t r , a h n t S .  Under th is pimase- , n’ nl’,’

31 p c r ’ ~ - a n t  5 ’f l i m e ’ t e~ t , m l n c -e dt  w, e m n l d  he a” c’t , , i t i d  t l m o : , e ’ ~a m ’ c i , : n a p l i s h m —

ma cm a t s  a m m i ’ prc ’ -a5 ’ u n m . e d  in ‘fahi  ‘ 1 3 .  ‘ l i n e  seeeand phase aissume s that tine

l m ’ g , i l  , i n s t h  t u l  i m i u n a m i  r i m e 1  f i i m a n c ’ a ~i l  a ’ e n m a ’- t r a i n ts  a r e - re - m o v e d , and

w i t h i n  u - l i l t  p l a n , ai m r ea p c a r tc -d in the Rec’re ’a ti e ’ta A ppend ix , all unme t

re -c re - a t  i o n  needs  can has  s i t  i s f i ~~d.

U m id e ’ r Ba --a c’ P 1 ’ l a n  p r o j e c t  i e mi s  f i s h  an d w i l d l i  t o  ds - r n ’oa d s  w i l l

e’ a e e ’ e ’ ch a h ~ ’ sup p i i ’ s  a nn a d e ’ n m ’ ,’ a i l a i h l c ’ m u - ’  t i n e  o n — g o i n g  p r c g r a m a m  i n  a l l

t j u n a e - f r a m n ’ , e ’s . By V e ’ , i i ’ 2 1 ) 2 0  m a ; n a n , m l  de ’ i n n ; m ’ n d s  f o r  ang l i n m a  m’a p p o r t u m i i  t v

mc’ i l l  c a-c e - cd  t i m e  s u pp  lv by ~ .5 t ab  11 ion  day s  . ‘time c’’ rre - sponding

de’ t I c - i t  i n n  in u n t e ’ r  d~ vs s i l l  he  a b o u t  12 . 5  m i l l ion  mc’ l n i c l a  i n c l u d e

s, ’a ’ ae - I . 6 iii I I  i c ap, day s of \~‘ , m t e  r fow l h u i m t  ing.

T I m e r 5 ’ i s  an a i dd i  t ion - i a 1 d c - m i n d  f o r  -i5 .8 c i  1 lion day s  of  n o n —

m ; ’ t n r o p r i a r i v e  f i s l n  a m i d  w i l d l i f e ’ eat en w h i c h  i t  is a n n s u r a , ’ii u - a l l he ’

Time cie ’ : ’ a , unds  f o r  f i s h  and w i l d l i f e  based on OBERS p r o ’~e ct i on s

are t i m e  s , m a a u e ’ as f o r  Bdse- I ’ l , m n a  . h me na ,ni m ads ‘u sed on S e r i es  D 1970

p r e ej c - e - t i a e m n s  are’ a b o u t  20 p e ’r e e ’nt  l e S S  timan t h e other two p r o j e c —

t i a c u as

e\ i-i rog r mn: a t , ‘ S m p h  l i ’r : e aa  t On — g o lan g p re gr ,,icn :s ha i t  been planned to

a n a e ’ e ’t a l l  I u t u r e -  t 1 sIn rind w i ldlife’ de :na,mmnd nc e? xe:ep t I or time 1.0 nil liomm

cl ai ’,’t 01 wdte a t eew l leant  i n g .  l i n e ’  e a t  i m ; m t e ’d f u t u r e ’ ac c ’o m p l i s h m e n t s

( s u i e e u ’ a u  i n  l ’ a l I ’ l e ’ 1 1) ‘t  t i n a n t s n a p p l c ’n: u c ’m i t  - m l  p n i ’g r mmn n a re  e’x I a e ’c t d d  to

a a a u s t  8 8 1  a:n i l l j e u u n  is s l n i u w m a  i n  ‘fab le l i i .

B n ~~ ‘ d , e ma tIle I~ 70 Se ’ r i o t  I) p r c ’j e ’ct  i e c n s  a rc’duc t  i ear l m i  p o p u l a —

io u w i uu lu di ” nm i m i s i m  p r ej e c t e ’ d e t , ’ - a : a m n a d s  f o r  t i t h i n g  - m a - i d  h u n t i n g ,  and

‘ ‘ ‘ u -  e ’ Ii\’ a :n :t’ r o y - t a , , - .5 l m , ’ce’ss ~‘t  a l i e  e n — g o i n g  p r o g r a mam s and reduce t i m e

m mc ci i I e r  ‘ m s n a r i p  l e m n m e n t , m l  p r ’ ’ c n ’ a m a : a .

‘it t s r  ln: n e ie’a:a e ’ nt , i ti o m l ‘‘I f i s h  ami d w i l d l i f e ’ p r e ’ g r . u a n a s  t h e  e s m n l v

im: nm:a i ’t  a a e ’ , - ,l s w i l l  b f,ar m,’ m t c ’ r f m i m ’ h  h m u n n t i i m g  m — shown i n  Tab l e  ih ,
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[iu :, ,c ’  \e’, ’ds . liv 2 (1 ,10 t h c e ’ ~ 6 ’  a l n u l n u - - t m r , ’ e - d - , w i l l  u - t i m  j .  ‘nh m i l l  j i m a

cl ay s  f o r  b,i,a ,  - l’l an ant i 081,88 aJnu 1.07 nna j J~h I m en - i m c a r  Se - r i  e S  l,)’ l ’) 70 .

i’l cmm ’ms to  a :n c ’ e’ t  2 ) ) 2 ( ~ l I a i s e ’  I ’ l , m n  p r e - j ’ ’ e t i s - m l s  n o r  CoI ’ ,a ”,e r e  i a l  m a m v i —

o , a t i c e n a c ’ ’,~m ns  1st  o h  i c ’\ s ’ c h , m u i a n e ’ l s  , i m : ’ l ’ r m c v s ’ e m  o r  new’ haC- , i m n ” i  a n d a m n c i n e - r —

m m c i  ~, ‘c , ’ h a ’ , m ica - ; ate - rs , te - rmm u ia ’m a a s , d ane1 su rge ’ handlin g are ’,,’— .

l e e r ,  a n t  i e ’ m m J l  j e ’ve ’ h- ’pnnent in  m n a ’,’ i  g a a b l e  m5 ’ n t e ’rs  c o n s ist s  of  l a u m m c h m i ’ u g

L m u a 5 -s , b , ’ r t  h iic , ~m llci m e e c r i n g —  f o r  t r , m n n a -  l ’ ’ n t  i a e n m t s  0BH-P~ a ’r o l e - r t i o n s

r e ’ q c m i a ’ - i J e ai t  i e a i l  c~~a nml : ’ t - r e i a m I  m i , i \ ’ i p ~it i ’ a m dc ’Ve ’ I c cp ~ a c ’ d t  a mi d  , m sl  i r 1 ’ t  l v

c r e ’i t e ’r r e e r c , i t  i , ’ta ,il al a v a g i t i o m i  dc ’vc ’l a ”t a am ’nt ‘‘‘ el’ li uise ’ e a t’ t h a t -  cc ’m n c ” ; n —

t r , i t i e ’mi 0! a 5 h ale i n n t I e  S a t I n  C o a — t a l  S m , i e r o g i a e n n , a i m - e r e ’ ,i p~~a t i c —

u l a m r l v  ec c a n d l m ci i ,’,- t o  r c ’e r e ’ a t j c ’n l a a l s e n l t i n n g  in t i m e  o c e : m u a  ‘,- ‘ a i t ’t’~~. ‘ h ’ ,e

Ser ie ’-5 l_ h 4 7)) p lrmmn is i cl e’n t  ca l  w i t - n t I m e  B i t e ’ P l a n  ‘ - ‘c  ea c a:a”me ’ r c i , a l

l ame , ,ae i : a - a n  m a i d  L t u e  m a ce  S am s r :a i l  1 re - cl-act icnn i n s e e p - ’ at ’ p l an  c i  ca’ : ’ n i t

u- er  re ’ c r e , m t i  m u  a i , i \ ’ i - g , i t  c n n .

b ( e ’ e ’ a m a e a e  t i n e  I ’ m l  a f ’ ’ r u a i a a  l e gi  in ’ s e a i m r c m’ e l b u a c i s  am ‘ ‘ 0 rv  l i m a a i c -d

r e sou r c e ’ , m - u u  h e - a n i s e - i t s  m a e - c - c i a  fs cr  l l s ’ u-’ e’ l e a p n n u e n a t  an d  n n ’ - ’ c a c a r t J ,~n 
,,m m

y i r t m a m l i v  i a : i e ’p e r n d 5 - n t  O f  t a u s ’  l e v e l  ‘1 f i at urea growth, t i a c  t h r e ’ ’

d c v , ’ 1 c : ’ ,e ’ a a t  n i  i n n s  r i u -  ( d e n t  i cad . , a 5 ’j : ’ a I e’C t  i s -fl h a I n , i s e ’ of  t i m e s , ,

p l ans c ’ eaa n ,s i s t - - of c ac t i : i e ’ m n a m l  str ia c aur , ml pa, asurc’s c m n d  r e g u l m t i - ’:a of

s h o 1~e~l i ’ a s ’ n a b , - . S h i e r ,  a 5 m n ~ ’ r e ’ e’ a ’e ’ - i u -  io m i a l  cie ’Ve ’ l c h c n a n e ’:n t c o n s i s t s  of

, u e ’o m mi  r i c a ’ ,: a l e l i t  j e a n , , ]  Sc , ’: ’ i c  tl a c ’ n e ’l jn,’ ,m q e l  a~cc’ i m m i n g  and  m - i e i n t w i m f l i t n g

lie- am e h m

I ’ l ,c i  ,dc ’:’:c ’:n ! o n  t i le l a -i d t cc - m t a ’ ,e ’ : n t  p r c ’g r , , t a a s  m r ,  e l , ”ei gned t o

h m e ’ e h u  a’ ,s ’ , - ’ t ’ ’ a - I  , i a - .c f i  - ‘c i ’  r c - q e m i m ’e’ m e - : n t s  l ’v i a ” j ’ r ’ ”.’ i r t c c  r - ’du -  j e c m a  w i t h

p re’~ r - m--- -- f o r  i r n  r i o t e d  anc ~ l 2 r - ;  ‘ r - ’ u l a n - i c i , r m n u g e l a n d , md f a - - r ’ - s t  mi nd

u- ’oel l araeh . l’ m’c ’g ria ’ ,~ it- i c I ‘ Id e ’ , am , c at’ ;’r ~’ p r ia t c ’ , dc- v , ’l o’~a n m ’ n t -~~i new

l a m ua d e- - , I mmn d ra , m u u, i gc ’:ace - a t  am ucl t re ’ ,itr a c ’nt , , m n a - i  v a c I d  1 “an r - ’v , - ; - , - r n  t . l ,, aad

rc ’qui r , - r e - a a t s  n -ir e  , m l t c e  u m r c n e ,-j J s - d  f c ’r e~ t h e -r such-i u-n m ’ , - a l t  m a  m I - m a , t r a m s —

~‘ m ,n r t m t m c ’n , -a m n d  m i n e - r , m I  p r c a mca , ’t i a n n .

B ee O s ’ t i m e  g r o w - t i m  e,ct ’ r d  a s - m t  m ’ , - r a m i r e a u u e ’ m a t s  i c-a t a t t e r  t b a a m n  LIme-

g r o u ’t l m  i n  p r - ’~l n n - - I  i, e ’ i t v  ci ’ n e  Reg i e a n ’ s r an ge a a a n d , a s h i f t  f r c ’:a’

m’ - in g e l m nn d  (ma m i l t - r a c  it i y ’ - a ’a , - ~m m a s  c i  “ c t  i n g  t i i e ” red r ae - - m t  r e ’ q u m i r em e ’n L s
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u - i l l  be n e e d e d .  k ’ i t i m s m u t  such  am s h m i f t  i t  would  t a k e  a l m o st  t h r e e

times as much rangeland as w i l l  he available in the  Reg ion in 2020.

Important adjustments include shifts to  large proportions 01 ’ ce n t —

centrates in livestock rations , imp ort amtio n of more f e e d  gr a i n  - m m m d

increased imports of live’stock and livestock products f r ’rp o t h e r

regions . At the national level the fIBERS projections indicate a

balance between feed production and feed requirements by livestock.

Thus , at least  for  t ine f I BERS p r o d u c t i o n  levels , the re  w i l l  be no

nationa i l fee d shortages if each reg ion produces i t s  p r o j e c t e d  level

of p r o d u c t i o n .

Wat er q u a l i ty  r e q u i r e ’r n e - m n t s  a re  c l o s e l y related to the nature

and quantit y of water cases . Time plan elements for the project

development  a l t e r n n a t i v e  i n c l u d e  m u n i c i pal  and i n d u s t r i a l  w a s t e

water treatment , agr icultur a l drainage treatment , collection of

harbor waste efflu ent , water qualit y c . n a a n a m g m ’n a- .er n t p r og ra ms in reser—

voirs , a water quai l i tv  improvement p r e a j e ’e t  f , e r  t i m e  S a l t o n  ‘ ee ’a ,

- ‘ s ’rrection of toxi c mine drainn ice’ pr cchl ems , and special studies of

s p e c i f i c  p r oh l em  ar e a s .

Costs

F u n c t i o n a l  costs  of t i m e  p l a n  e lements c o n t a i n e d  in t h e  p r o j e c t

d e v e l o p m e n t  p lan  ar e e x t r a m c t t ’ d  i r o n ’, t ime  v a r i o u s  f u n c t ion a l  a p p e n d i x e s

and are based upon a v a i l a b l e  cost e s t i m a t e s  f r o m  comple ted  m a r  u n d e r —

u - n v studies or upon unit costg . Recreation costs are onl y thote

costs allocated to recreation for new u - lu - er development projects

to serve areas deficient in recreation u,’ ,mte ’r surface, Cos t s  are

shown in Table  14 and su r a a r a n i z e d  in Table ’  15. This  cost  e s tj p a , m t c ’

is based upon a specific project development plan , and is tine only

estimate of Cost am ’,’au j lahl e at t h i s  time f o r  the ’ C a l i f o r n i a  Reg i o n .

Cost data are not available fir each  if the alternat ives discus sed

in this report. For 5, -u - ne -  alternative s (e.g. import hi gh-n water

m u s l i n 8  c o m m o d i t i e s )  p a r t  of t i m e ’ cos t w o u l d  he t r a n s f e r r e d  t o  ~‘t i m e r

regi5mn s - Ot ime r alternativ e ’s (e.g. lou-cT ~m ’r cap i u - a  u sc ’  O f  ~1I~I
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‘-s , c t c r i w o u l d  s lit t t t I n e ’ C c i t t  t O  h _ c a s t  c ’o nn s u : ’nm ’r s , i t i s t , i c t t o n a - a . ta~e , ’e ’ r —

t a m e  I , -~~-a , t o ’  e~~- a t s  i n - i  t I l e -  t a b l e ’s c liii he c o n s i d e r e d mms a n ,  e ’ a a t l n : , , n t e ’

“: t h e  - m a c - c - x i : ’ -  , m t e  a- , , n ~~: a i t  tide cif meeting t h e  w a t e r  r e l a te d  n , - s ’ds of

t a ,  - c  ~d h  ~‘nm
— , , ‘ c c l  ‘pm t h i s  5’ c e t t  d , m t a  i n  Table  1’ - the  a l v e - r i g e -  , , u a : n i a , m l  w a t e r

Os ’ ’ e e  15 -nn ” , ’ : n L  c o st  (i n s t i l l a t i o n  and OM&R) during t ime t i c - i  t i m e -

I I  , ‘
~~ 

( I ’ m - -~ l ’ m 8 , ’ ) m ; ’ , um nts  t o  882 + :pj l lj o n i  to s , i u - i s f v  li ,m’ - e- P 1 c m :: ‘ r - —

-~ ‘ I  c - , 1 7 I ~ c i i  I i o u - n  m r  u - l m ~ OIlERS e r e e j , ~e t i c c a n _ - , an - id S / i n  t r i l l i o n

t , ‘:c, - , ’t  r’~- r i e s  D— 1 e ’O p~ ‘ j e - c t l e e m : s .  l o t _ i l e - ~~~t - t e d  e - x 2 e - r n d i t i nm’ e ’ s  b ,

F’e, 15 ’ r i l  m i d  :nc ’: u — m c -J ~- r , m l  , i ~~, -n c i e s  J a r a ’ ag u - t i e  k n i t  a - m i  f i v e ’ c’ e- - m r s  on

a t I ,~ ’ t i r - -t  t j ; , e t r , m: - c e , , n” - ’ - - a : a t  a ‘ , m l ’ , ’ i m t  fl , ’ ‘S : a a i l l i c ’ra  p e r  e’ , -~m r .  l’ l m i t

i - i  w e ’ l l  , m n m e , i a l  m i t  t : . ~ r n v c - u - , g -  - m -’c - ’n n: n t , ‘ u : s l d e r ’ e’J n u e e ’ t ’ss , m m ’ ’ , tm iv t h m e ’

m e  ‘- ‘ m l  I — ‘ i ’ I  t im 1 s t ad’ ; ‘I ’m , ‘ h i m ’ ccv in e~~t rn n~ a n t by u- l i -  ‘- - - ea t

( u l i o r a : i , i  i n )  i t — a  i” t e t c  ,- : , m t c r  P r - ’ j e c :  ta , m r t  l v m a .a ”l ,m insm t~~ce “ c ’ m g r n i t u d e ’

‘f t h e  c a n’ t ’ s mi t  , : - : ‘ , - n u , h j t e a u - e ’

Time e ’~~ t l r , m t -  a :e’d. ’r 1 - -
~~- - .t W i r i n g  t i m e ’ I i n s t  1 1 ’ s ’ t r - m a ’ a ’ n i n e ’s - —a

i t ’  - S lS ’ n- 1 1 1 1  on ‘ n s i t e ’ P l a i n  p r  j  m c i ,  1 , ‘ru s to 31 i ‘ a i l l  ~0fl t o

5 i t i s i ’ ;  O B E R S .  e v e - r a g . - u : m n i a , n l  , ‘-a a a m m n d a  t a n r e -~ - i n a r i : a g  t i m e -  I t a l t i - m i  f i v e ’

I n m ’ ,’e ‘ - ‘ c -n :  e ’m :lv - m h ’ ’a i t ta - h ’ -  I p u l l ’  r n , ,- - ‘ :- i s i i c - m ’ m a h l v  l es s  t i m  t i n e

t - s t  i :’ , n t  e e l  , m ” - ’ ‘ a : a t  m e ’ — a t m i d ’ ,’ r e -- ’i O I sh ’ ’cm’ a h e ’ n e ,  e ’ e s , i r ’ -’ f r  tine

p t j  e ’ct cie Ve ’ 1 m a a  t p l i n u s

,\e , e ’r c 1’lj ~~ n a c ’ , ’ a n t s  m a d  ( ‘ ‘ e l l i o t  s

‘ f h a ~ p m’ - a j e c t sic ‘ ‘.0 hop :aa, ’:at p l a n n  l i r e - s e - n a t e d  m e r e ’ i n  w m m u l  d u - ’e m ’t a

s u - i h s t , m n a t  j , m h  p o r t i~ ’m ‘f  I n e  l e e c h ’ -  mI n i  r~- a u i  l ’ e - a ” e - m t t - a  i ’re - e ’ i c ’ n m s l y

, i . s a ’ n i i e s 2 m i n d  e u m n m a n c e ’r i t e ’d in  ‘ I a m b I c  12 .  ‘I_ lie p i m r a  w o u l d  e s s e n t i a l  lv

m e e t  - m l ]  i r e - e e l s  I ’ m ’ ‘ r e ’ n ’ lan d , , m g r i c a u l t n m r m m h  u - m t  or siapr ’lv an d  d r a m i n a g e ,

‘ m u n i c i p a l  a n d  i m n c i I a - a t r i - m l  s’,-,m t e ’r s u p p l y , e l e c t r i c  power , ‘‘/~I w a s t e ’

‘ s - m u - e r t r - - ,m t : a am- mat - mm m d s ’c,nna nae ’r,, im ,ih n a mvi ~~am t ieafl. I’ m m r t i , m l  lv sam t jsf led

fle’e ’d-~ i n c l u d e  r e ’c re - a m t i e m .  ce r t a i n  f,era :as ea t fish i u a g m d  lm n m n t i n g ,

- e r a g ’  - p r ‘‘Juc t i i r a , t i nbc r p r o d u c t  i eta , m i n d  i l l  forms ~‘f  damage’  r educ-

t i o n , c - r e - a ion  , mni d  ‘-,e ’dim c -m i t , w i l d f i r e ’ , and  ~- ? n  t ’ , ’ l j m n e ’ .
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It must be borne’ in mind that althoug h the project develop-

ment plan fu l 1~’ or p a r t i a l l y  s a t i s f i e s  t h e  a p p r o p r i a t e  human  n e e d s

and requirements for water and related land r e s o u r c e s , c e r ta i n  c o n —

tl ict s exist among the p lan elements and r e q u i r e m e n t s .  For example ,

to satisfy the needs and requirements t’ e an r Base P l a n  p r ~’ jc - c t  ion s ,

most of the major stream systems of the Nc rth Coastal Suhreg i e ’n lire ’

shown as being developed for export w at e r  s u p p ly  and  f l o o d  c o n t r - ’l .

Such d e v e l o p m e n t  w o u l d  c o nf l i c t  w i t h  t h e i r  p i ’ t e ’ n n t i c m l  t o  p r o v i d e

ce r ta i n f i s h , w i l d l i f e , an d r e c r e a t i o n  e ’ i e n , m r t u n i  t i e s .  A n a e t } n s ’ r  a rea

o f p o t e n t i a l co n f l i c t  e x i s t s  in  t h e  n i s e c ’ o f  t i n e  Reg i n a ’ s s h o r e l i n e .

The share -i inc , b e c a u s c - I t has  t n i e ’ best a cc e ’ss u - k ’ a- ’ Oc  1 ing wa ite r

would be the log ical lc ’cat’ ion for mos t c’I ’ tIie f aature tic - ru -an a l :-ow~-r—

plants. ile ’we’vs’r , i t n~- i ii require careful p l a n n i n g  u - s e pre v a - -n u - s m i t h

d ev e l c ” p t nne - m n t  f r o m  s e r i o u s ly c u r t a i l in g  t n n c ’ nc - c r c - i t  j e a n , ml use- ‘ ‘I the

C l i c ’ re - l ine . v i a l  ch w i l l  be in s h o r t  s u p p ly  n n m a n ’ ,’ c ,ise , - m aid aj y  - r n ’ e  lv

a f f e c t i n g  u - h e  s l m c ’r e l  inc ’s ecolog ical balance ” due’ t t i r e -  r e s u l t  i n g

t i n e r n n a , m l  pc e l l u t i o n a .

l’nmtn ec- t ~cc ’eds

-‘a - s m e n t i o n e d  in  t i m e  p r C - v i - ’us r a i r m g r m m p h s , I n , p r ’ l e c L  el ~-v a--lop—

men t p lan h oc ’s n o t  u - ac e’ t ceo r t a m in nie ’c’d ne’ ca t ac i r equ  i ra-a-’~- an ts in suc~c mn ~- ace ’

as fish and nc’i ld l i  Ic ’ , recrs ’,at ion , w a t~- r  quali L v and damage r~ c,nac

t i on . t’nme t n;ee’ds are sumnaar i zed in ’ I’a l a l e ’ le and discussed in the

fol I e e c - i  rag paragrnip hs

R ec rea t  ion

A l t h e c u g la an i n c r e a s e d  r e ’ s ’ i i r t ’e’ c a p a c i ty  of  me e re’ t h a n  8~~i a -ni llion

r e c r e a t i o n  d a m ’ s ove r t h e  l ’ - P m 3  base will be prc avi d s -d , t h e r e  v i i i

rc ’ ann c c m i n  an unme t ne ed (under Base Plan atn ’ (1RERS) for faciiit m es tea

acee im a i u - n , e i i a t  v an additional 1.5 hill jun re -c rc’,, t i i ’ n a  days cif m i s c - he

2O2~) . The u - m t - ed  (‘or an ,- m dd i  c ion a l  563 t i n o u s ; m n d  a nec of l a n d  and

137 thousand a-ic re’s of wmmter s u r f a c e  c-- c mj i l d  d i so  r e m a i n  u n m et .
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, ,b , - u t  i.e ana m h i c c a - ti wat~-r t~ ”.~’l hii a aa t ca — day s  u - m n d c n r  B ase ’  P l a i n  a m a n , a -

p r - ’ J  c-’ c ti o nS  an~ 1. mill a ~“n unde r Sc:r ia - -s B—i ri70

I’n’p ic’mnnc ’ m n ia tic ’tn m l  ca ,c~,ine na ac su c t a  -‘as t h e  p r j c - c t  J a - - v e ’)  ~
,C,

p 1 , m a n L~~ s , It i a-n lv Base P 1 a n n  p rc e ,j a - - c L i e m s  would h ive a - c r 0111— e~ ~c’c I S  Ofl
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pc- r a --ea r  c - n  a- - a- ~i ’n a c ,~ ) l d e ’ c c ‘ g r a -’j e - c t i c ’ t n  o f  2 . 7 5  h i l l i c m n a . ,-\s

r e s ul t  , a- ‘, , e  G ai l  j f u r n i a  I -I a ’ ca-~ Ori vi 11 n a v e  t o  im p c m r t  an in c  r~’:i s i nag

p o r t  ion of I t a m  t I ‘I ’m c-r  i n  a- h e ’ f ; a i a l r c

D na - a Rc-d aa “ a -, i o n d e ’~~d

P’hi ia-’ it is t l a a -’e r u ’n . i - a l l y  p a - a - s i - c i b l~ t o  , , ‘ — n r i l , ’ t e l v  e l i n t n i n a t e

d a n m a m g c c  ,‘j -am C i a i c ’d a-C-I u- h :,‘ , i t ,  r - c l i  n , , - L , u - C - d 1 - m i d  r e ’ -mo m : a - ’ ces , S U C h  a

pr ogri - 1 w o u l d  be ’ ne-i a - cn e - r pr .e - t i  ci , n c - n  e’ce ’nn ”an , i c,illv j i m a - t i  a- l a b i a - - .

~ i ’r  t i n e  - - s t e p - - n c-c - ‘f f 1  - d a- : aan a , i , a e ’ , c i a - e s  j o~ m a d  -,nl i an-en t , c- - lid—

f i r s -  i a - a d  s a n e r - l a n e ’ - n - a- es l e n , p i n i n n a m  - a n - i  , r , a~~r aaa -~ s ‘-c - c rc  i, ’va - ’ l a - ’ a a a - ’d and

d a a - a , m g a -’ r a- J im , c- ’d a - - - a p o i n t  a-- I a t ’re t h e  i d a-I l I n c a  d . i a - : , i g , , am a - a r c v n t a  I i a - v

m a n cc- - c a m e - i  m r ~ u t  a - i  ‘‘n c r ’ j i a ’ I ~~ a- - ;  I -  i c ’ ‘,- , - v i a  i c - c s  I l i an  the  ‘1’ a

su c h  in ra - - a i s e - d  p n- I c - a l I n i .
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Of the  1965 requirement for M&1 waste water treatment (31

million population equivalent)~’ only a l i t t l e  more than half (17

million) is receiving adequate treatnmen t . The plan of development

presented h e r e i n  p rov ides  a d e q u a t e  funds to treat the remainder and

a lso  to t r e a t  the  inc reased  amoun t s  r e su l t i n g  f r om popu la t i o n and

economi c growth . However , because of the large unme t need in 1965

and the magnitude of an adequa te  p rog ram , i t  is an t i c i p a ted  t h at

treatment facilities will not catch up with the treatment require-

ment until the end of the second tine frame , year 2000.

ALTERNATIVES

In a s i t u a t i o n  w h e r e  t h e r e  are  few or no c o n st r a i n I ~ on p lan-

n i n g  and where  t ime  means of s a t i s fy i n g  one’ need does n o t  p r e c l u d e

the satisfaction of another need , a sing le project development plan

would be sufficient. The only test required w o u l d  he t h a t  thc-’ p lan

is the most efficient in meeting needs. The act u n l situation in

the California Reg ion is one in which the vari ous project plans to

meet  needs  a re  o f t e n  in c o n f l i c t  — — f o r  c’xa : acp l e , s u r f a c e  deve lop -

ment  to  nec” water s u p p ly  r e q u i r e m e n t s  may - - a- - i n f l i c t  w i t h  r e c r e a t i o n ,

water qualir a- ’, fish and wildlife , or environmental quality needs.

In addition , uncertainities associated with econom’rii c pr o je c t i o n s ,

technolog ica l  change , i n s t i t u t i o n a l  and lega l c o n s t r a i m i t s , and

social goats substantially reduce the reli abilit y of tIm e estimated

e f f e c t s  of a s i n g le l o n g — r a n g e  p lan .

Plan elements f o r  m e et i ng  t h e  needs f or  t h r e e’ s e c t s  of econ ne :nnlc

p r oj e c t i o n s , based  on s p e c i f i c  a s s u m p t i on s  r e l a t e d  ta - a -  r e s o u r c a -’

requirements and v a r i u ’ i a s  means , a re  p r e s e n t e d  i n  t i ne  p r e v i a -’ a m e ;

1, ’ P p i d ’it  ion  e q u i v a l e n t  is  a t e rm used I- ’ compare  was t e  v -na - en s on
‘ ‘a - ca -u - e n l a n ,lse , n o r m a l  ly  considered to be 0.17 pounds BUD nor
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portion of this se’ction Time following text discusses alternative

p l a m n a  ~‘I ~’m en a - s  fe a r :na e ’ e’t i n g  t h e  p r o j e ’ ct e ’d needs  of each set  of pro—

j C C t i m ’ins

~~~~~ r Su 1\’

A d e p e n d a b l e  w a t e r  supp l y is needed  by the  p e o p l e  of the

Reg ion la - e r d i r ec t  uses such as drinking and cooking and for

indirect use in pnodu cing goods and services. Three general

approaches are discussed herein to naeet the water supp ly require-

ments or to produce the goods and s e r v i c e s  dependen t  upon a w a t e r

s u p p ly . Tin e- se l i r e ’: f i r s t , an approach  t h a t  r e l i e s  on s u r f a c e

w a t e r  d e v e l op m e n t ;  second , an a p p r o a c h  t h a t  u t i l i z e s  o t h e r  means

for providin g wat a--r supp ly; and , third , an approach that reduces

w a t e r  r e q u i r e m e n ts .

Time project development plan presented in t h e  p rev io us s ec t ion

relies on conventic inal methods of surface water development ,

augmented by a small amount of reclaimed waste water , to meet pro—

je’c ted water de’velopmen t requi rements for 2020. The water develop-

ment requi re- a-a-ac-nrc are based upon conventional use of water to pro-

duce goods and service ’s t a k i ng  i n t o  a c c o u n t  f u t u r e  c o n d i t i o n s  of

waLe-n use , increased crop vic -id s , and other similar factors. A

s u m m a r y  ot ’ t h i s  a p p r o a c h  is show n in the  f o l l o w i n g  t a b u l a t i o n :

t-u-:ET I N C  1966—2020  WATER DEVEl O P M ENT

- R E Q U T  REt -lb-; N ’F S BY CON\ ~l-N ’ 1- I O N A J ,  MEANS

(1 , 000 acre—feet per ve ’nlr)

I Base Plan OBERS Ser ies  D — l 9 7 0

A u t h o r i z e d  s u r f a c e ’ wa t e r
- d e v e l c ’m p m t ’ n t. 1, 100 1, 100 1, 100

Other surfac-e development 11 ,200 4 ,700 3,000
a--,’aste water reclamation 600 600 600

- T o t a l  12 , 900 6 ,400 4 , 700
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As aim am I t a - - r a i n i t Ly e  to  c o n v e n t i o n a l  s u r f a c e  wa -c t en d e ve l op m e n t

i t  mnaa y h e  p o s s i b l e- t a -  d e v e l o p  p u r l  or a l l  0c- t he r e - : u i  n ci w a t a - - n

s u p p ly  b y o t he r  me ans such  a-i - ; :

De sal t ing ,- a- -~ a-h er “cdi h eat mo n a -

C a - a -a t  i a - - r u - a - mi Dc ’vc l ~‘ p u - a e - m n a- ~- ,‘ ,- m t e r s 1 a a -’d ‘- ‘ n i m n c c m g e ’ : ’n can t

h a s  te  h a t e r  i a - a - c I ancnc ~m t i -  an I a u - a - nra - a Va-- a-I Pro  j e c a  I a - -P i ca-  pc - a’ cant

Ph ra-na t c p l i v  t e  Ca -a -mn a- n o  I h v , n a a - o r a m  ta i o n  - t m _ - d c - a- ’ Ia i o n

j u t ’ p r a -- - c e n t  s t a a t u s  a- m E  t i a e ’se 1)055 iblcc ’ ‘ml  t e ’ r n n m t  l” e’a - , c - i n a n e  I n c a - a

actually in limited U S e’ ( d e s a l t i m a g  and waste l a t e r  re ’claccc ,ation) to

s t i ll  e xa-a- c c ’ nj a - cc a -’ m n t a l  (c-- c - a u - a n t - n  m o d i f i c a t i o n  a - m a n j  e V , m n , a n ’ a l t  i o n  r e d u c t i o n ) .

[a m a - t o a d  of de ve lop ing a a - - a n i t a - ar s u pj n l v  I ’’  p r o d u c e t h e  nn a - -c de - d

~;oa-u a-b s c m i  sa --r a - ’i  cc’s , i t  aaan n v be possible u- a -’ s a t i s f a - ’  th e se  sana l e  mn e ’a-’ds

by r e d u c i n g  w a t e r  r e q u i r e -a - c - f l u - s  and at  t h en s an e ’ t i r , n e~ i n c r e a s i n g  t ine

va -’ 11—be la -n p of  t i c  p e o p l a -’ . Sa- a m nn ec ’ means  t h a t  may a c c o m p l i s h  t h i s

i n a - n l u d e :

l a - a p o r t  (h ’cds a- Sa - - r v i  c-en s R e d u c e  551 ~‘a--’r t ’a~n i  ta  Use

hec ’dia~ ,,- I r r i ga tion Requir a - a - c.a -n ta-c

I n , , -  r a - ’ n n se C r a - ’ a - -  V i e ’ I is

F l a e ’ p a t e n t  i a l  f o r  a e i n a ~: i a m g t i n e  rate of i n c r e - a m s e  in  t i n e  R e g i o n ’ s

a - ; a m t , ’ i ’ ra-’’auinc ’cn - a- ’nts lan a -ma - ’ be m-i u b s t o a - n t m u .  H a - e u - c m - v a - - c , cons i d e r ab l v  u - l ore ’
, m a - t e n t l a ’ aa n eei- ’ to  bc- g i v m _ -a - n t a - -  c m a \ ’ c ’st i p ; i t i a m n a m  of  t I m e  f e ’ a s i b i l i t a -’ ,

l i m i t a t  i o a n a -  and  ;ost s  m a ~ t i n e - s e  a l t e ’ m ’ a a a t iv e s  . I t  c o u l d  be ar c i a c ’ d ,

f o r  :a - m - an ’ le , t f a a m t ra - ’ a m t r t c t  I omea- on f e r t  i i i  a - e ns or  p e s ti c i d e s  w i l l  no t

permit pro j a - - c t ci c - n c - p a-’ I elds  a - c -  ha-’ a t  t ~m m e d  a- t h a t  t h e - u r b a n  - c o p u l  a—

t i o r u  a-na -i ,’ a -mc ’c ’ ,ci a i a - I  a l i l a - ’ a - t y i  a- - t i c a i t r c - q u i  nc -s u- - a- ’ro c-’,- m t e r  u - - e r  p e r s o n

t han t i l l ) ]  e c t e d  or , t h a a  I t i n e  Ca-i l i t  ~‘r i a i - i R e g ion i n - i c  am a- ca- n u -p e ’t i  t i v e

a d v a m n a - m g e  o v e r  o t i i e ’ r r e g i o n s  i n  cr am p r o d n a c t i o n  and  a n na - C r c ’  c rop s

s h o u l d  be a- r , e a - i m n ’ ed h e r a - ’ an d e ’ a - . :n or t ec l . V i  t h i n  l i m i t s , each  of t h e s e

i s  a t e s t a b l e ’  l m y p o t i n c ’n - a  is am id s h i e i a l d  la -a- ’ e ’ x n m a - ’ n n i n e -d in s a m i a - s e q u e n t  s t u d i € - ,s .

Th e- v a r i ous nil t e ’ r n m a i t  i ve  a - n c - a n n a -, of m e e t i n g  c-’a t e r  su 1a - 1a -  l v  re - ( a u l r e ’ —

me n t s  a - arc-  d i  sec-c-a - ne d in dc i  n i l  I n  PART IV , a - ’ i Aa - a - f  ‘u - i ) a- ,\’I’ 1 SP Y . Se a - n a - n e ’

evaluation of these- alt c-m at lv i ’s  is p r c - s e - m a - t a - a - I  i n  I’ART Vi • I ;V , -\ l ,u , - \ T I O N ,
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and S t u a - l~~ e s ne ’e de ’d t c  da - ’t e - r a- a a i m ’ae ’ the relevant re - l a t i c e n a c l a i p s  a r t -  Out -

l ined  in I ’ A R i  V I I , UT Ah OF A L a - i c - i N . h’l a ec ’mn p r o g r am s  a r e  f i n a l l y

imp l e m e nt e d I n a - v  a - a - i l  1 l i k e l y  c o n t n m i n  e l e m e n t s  f r o m  m a - c c - I n  of t i n e

three app r o , m c i a m _-s d i s c u s s e d ca l ’ , m v , ’ .

E l e c t r i c  P c a - w a -- r

I’ a a c  re is  c a - -as  i a - l e n - i a  - Ic , ’ cent rove - r n - n v a - e v a -’ r a- m c  i m p a c t  o f  la- a - -wi- r

pr oduction a-n fl a-’ny i r~ ’ a a c - ,, a a t , ’ml q m ~m l i t v .  l , v m -r v a - e n a m -  r e - c a -a - g a i l u- c - -- t I e ’ la- c - a - n a -- —

f i t s  e e l  e l e c t r i c  a a , ’c-- e - r  ~i i ’ ,  h it ’ i n i n ’ d s i i i p  r~’~~’ a i t i n g  f c c - m n ,  i n t e ’ r r n a - D t i o n

m a - I electric ea - -rv i o ,- , c - y e - n a  f , a - r  c t n , ’a ’t ‘- e r  i , ’ds of  t l u - , e ’ . S t i l l , ni na - cost

every prca-posal a - b  , a a a , - t i m e r p~’c-’a- - n ’’,a- l a - m n  t si  t e h r  ima gs  a f 1e ’ e ’d o m ’ e a - h j  a- ’ a-’

t i a -’ns . Prc e j a - ’a’ t i o n s show a-c c- a-c r re -a a - uir em a - -nt c t a - n  t i m e  Cm - n -a- a -on jn c rm- ,ns—

i a - a g  2e a- m a --s b e u -w e’e - aa - l ’1 o5  and 2 0 2 0 .  I-’ i n d i n a g a-a- ma - vs  t a - a- u - u t - a- t t : a c

p h e n o m e n o n al  f u t u r e  p ow e r  r e q u i r e m e n t a - -  w i t h  ,i a - a - a i n i m n n a-m I c ’ f t ’ ect  cnn

e n v i r o n m e n t a l  q u a l i t y  w i l l  ha - a one o f  the  g r e a t  c F n a l i - r a g c - s  o f  t l a m

decades ah ead .

Ca -a-ns  ide ram hle , m t t e n t i a - a - mn i s  b e i n g  g i v e - n a -  te e a l t e r n a ti v e  c-’ , m v s  t en

na-aect future p a - ewe ’ r re-q u l re - u - n m - m a t s  . d i a n n e - n u t  p l a n s  ca - m U f , e r  u s i ng

fossil and n n a c l c , m r f u e ls t a -  ca -m t isa - -
~ u - a c - a - a -I a - m t n a-a-- i n a - a --r c-asing pea-w e r

requi r e m e m a - t m -  . H v a - i r ’c- I a - a - a -t n  c r ’- - d a i c t  i n n  nmn d c - wm ’r i ra - pa - m I s  p l ay

it - c S  a- ’ r role’s . Time a- ’ xc ct “ i X e ‘I a-a-’ - iv n-n t e a -  p ra- u a - lance- p a-a-we-n will c a  ama - a - ga --

c- Va -’ r t ire ’ ama - c ma - n e r a -’ m o b  er a -  m t  l a - m a -  ba - c - c a m ’s ava i l a b l e ’ ca-n tha - a - ’  c - f  Ic - c t of

c h a n g ing  I ‘ c i a - no  i e~ g’’ a-m o d on a - c m -  ca - a- s Is and i a a c l e a c t s  of t h a t ’  a l  I c - m a—

tives .

L ike c-’ n m t t ’r . a l r - r n a t i v e  p l c m a n c for e l e c t r i c :  cc-c-’c r  n- cl am - m a i d  i m n c l u d e -

t i m e -  ex p l i c i t  c o u n s i d e r , m u - i o n  of ’ cu l t r - r n a t i v e  le -v t ’ls  c f  use ’ nc-nd p r - d a n e  —

t i a - man . ‘Iwo area m a - c -ed I. cm be a-- xp l e e r e d .  First , c o w  c-an a - c - i n  a n -  - I ca -ga - -

r educe  power  r e q u i r e m n i a -’ m a - t  ‘~ w i  t i o m u t  losses  i n  b c - n t - t i  Is  f r - a - c c  e l e c t r i c

p cn w c - r .  P r o j e - a- ’t e ’d t e m ’ i n m a m n l e e g i c u I  , m d v a m n c m ’ s  a l m a - ’ e x p e c t e d  t~’ na u , ’r e  I c a n

double the va l ue i f  output per unit c a - f  c-’n mte - n input . however , p r e e l a - m t  101 5

fear p i c a - a - e r  s i a m ’ w  - -a-i -h dollar of output requ i ring ta-c I c m  m a— m u c h  n e c - c - m r

in 2020 as in I c -c - ~m . Cm a ina c I t m i t  i i i  ‘ a t
’ -I e’m’tr i a - n ’ ’ c - e r  a- or a - c tim er i op n a t  - -

is desirable cm nl y i f  t b -  t a - e t a i l  ‘ ‘ I s  of pie c-c- ’r (including dm ’ g r - md m m t l e a - I l
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ca - f time environment) becomes relative-ia - - cheaper than other inputs.

W h i l e ’ production costs may remain relative ly low , serious environ—

mental impacts are also likel y.

Second , the potential for reducing electric power requirements

t h r o u gh ma -are efficien t use must be examined. The Base Plan projec—

t i o n i s  c a l l  fa - i r per capita power consumption to be about nine times

as im i gh in  21 )20 as in 1965. The impacts and costs of programs and

policie s that would reduce the startlin g growth of per capita

requirements needs to be exp lored. For example , the costs and

impacts of reducing future requirements by pricing policy , build-

ing a-odes (e.g. more insulation), taxes , subsidies , etc., should be

a- ’a - - iamj n ed.  T h e r e  would be an inc rease  in the standard of living if

the benefits from redirt~ing p e a - w o n  requirements (including improved

environmen tal quality ) are greater than the costs (including lost

c o misuma - a a -’r s a t i s f a c t i o n s ) .

S t i l l  a n o t h e r  a l te r i na t i v e  c o u l d  be t h e  deve lopmen t  of environ-

mental standards which mus t be met by power generating plants . With

these standards available , t im e  cost of meeting them can be deter-

mined and public and governmental agencies as well as the ultimate

a- ’ a- ’ a -’a s cama -n r can determine whether tha -- convenience and usefulness of

electric powe r to me-ct needs is worth the cost. Cost considerations

would include economics , e n v i r o n m e n t a l  q u a l i t y  (both improvements

and d e t r i m e n t s ) ,  and los t oi g a i n e d  , a e e m n st a a - a - a a - nr s-mtis faction .

Flood_ C o n t r o l

V a r i o u s  means of reducing or eliminating flood d am a g e s  are

da -’sc r ib e ’ a- l In SPANS TO SATISFY NEEDS . The p r o j e c t  deve l n a -nm n a e -n t p l an

n r - ~~a- ’nnt ed herein contains mixes ca-f these alternative means that

ge - m a e - r a l l y  r ep r e sen t  a “ N a - i t  ional Economic Development ” objective .

T h a t  is , based  on judgemc’nt and p ra -’Iim inar v estim ates , pr oit ’cts and

- c r o g r a m a - a - ’s w e r e  s e l e c t e d  and s i z e d  a-a ce t h a t  t h e ’ w o u l d  y i e l d  the great—

t’st a-’conomic g a l a n , I n  t i me ’  f o r m  of  f l e a - o i l  d m a - n a p e  reduct form , at the

least , ‘ a - e s t .  Tine f l e a - m d  c o n t r a - a - i  p o r t  i n s  a t  tine project development

I t li e
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p lan are not intended as f i r m  elements for the various agencies to

follow until time year 2020. Instead th ea - ’  are intended as guides in

m a k i ng  f u t u r e  d e c i s i e a n s  r e g a r d i n g  w a t e r  r e s o u r c e s  d e v e l op m e n t  of

the Region.

A specific aspect of the flood control p lan is the mix of

structural and non—structural measures in the solutions to flood

problems . In tim e project development p lan for Base Plan projections ,

about 86 percent of the  cost  of t i m e  flood control program involves

structural solutions ta -a- flood control problems — — dams and reser—

va - a l  mc , le ’Ve ’t ’s , and c h a n n e l  improvements. Ti m e r e m a i n i n g  14 p e r c e n t

represents ta-on—structural solutions such as watershed treatment ,

flood forecasting, and regulation of flood plain use. Flood con-

trol programs for OBERS and Series D—l97O projections have similarly

relied principall y upon structural solutions .

Seve ra l  f a c t o r s  na-nay influence the choice  of me thods  for solu—

tion of flood problems or the amount of f l o o d  p r o t e c t i o n  n e e d e d .

These include :

— Changes  in projected flood damages due to different growths

in p o p t m l a t i o n  and economi c a c t i v i t i e s  f r o m  those - used in

th is report.

— Changes in other requirements that na -na t ’ influence the feasi-

bility of a specific flood contro l ma --asure. This would

principall y involve tlne need for water suppla-’ and the possi—

bilit y of buildin g multiple—purpose reservoirs with flood

control as a f u n c t i o n .

— Changes in sociolog ical and environmental desires of time

peop le. I f  it is time desire of the people t a - c  maintain a

river as “free’ flowing ” the protection that would be afforded

b y a dam and r e s e r v o i r  would not be avai lable  and a l t e r n a —

tive methods mus t be employed —— principall y na-a-ta—structural

in nature.
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ba’or  a- S a - m nna l a  i c - .  i f  I o r  t I n  a- ’ purp ose- a-a t ’ 
na - cam i n t, i in nag t i n e  Sa - u -  l t i n

K l , m ma t , l n , ‘~‘ n i m a - i t v , [a- - I  , m a a - d  ‘ : ,m an  I a - n a -u - i - i a -  rive t’ s ,an-e f r e e f l o w i n g  s t m m - - n ’ -

ta-en a - m d d i t j a - a n n , j l  a - a , a n a a s  a n d  rc ’-, a - - m v a -e i m a - ,  a m m o  p a - - m c i  l I e d  on t ( i c ’ ’-n e’ r i c e r ’ —

ba - ee c - mid  1980 , a d i  f f a -’r c -’ m a - t  n a - a i x  o f  f l o od a- ’ a- ’ : a - t m c l a m - a m a - c o m e s  w o u l d  ‘c

r e q u i r e d  in t i n e -  hear th (‘ o n m c ( , m t  S u b r c - g i e e n  f o r  t h e  se - c c - m a d a-mo d t h i r d

t ir e  I m a m a c c e ’s , l’~ 80 t a -  21 1 , ) . Such a-a- mau i s - m a - c - a i d  rei c- mahn l ’a- ’ (a-mn la - y e a - au ,

c i - a n a a - m a - a -’ l  m a ’ a - T a - r , a - ’,’c a - aa a - - l n t a a- m m md maca - na -—structural ma -- as a -n r a -’s . A c m a - a - m n n n ,’ m m i s c a m a -  t a - a ’

t l n e ’ p r o j t ’ a- - t  im e,’ , i c ap metn t plain a n d  am l i n a - n i  t e d — s  tructur a’m ’l solution

(, be~ ,’ a- ’aa d l~)a -Sii ) f o r  t i l e ’ h a - a r O n  C a - m is t a i l  S u h a - r a -’g I i a - n  ( l a - n i c e -  P l an  p r o j  a- ’ a-a-

t i - - a - a c )  l a ~ s i a a - ’aa- ’ a u  i a - a  Li l a - i c -- 17 .

T a b l e  17

FLOOD CONTROL A L T E R ) I A T I \ T L S
N ORT H Cth’a- ’F -\ l SUI)R[U laC’~

I t a - ’ i n c ’
~

’ 1965 l a - 8 0  2 (1 1) 1) 202U
,‘)anman 8 e ’c ( I c - u m 3 c o and it io ns ) 10 . 7  1 1 . 7  2 2 . 6  40.  3

i’ r a -a-j e e l  Dea- ’,’c - l o n n a - n c ma t P l a n
[n c m a - ’ c nn a - -; a t a l  - -c - s t  —— 5 1 . 3  Iu ia - a - .7 112 . ca

ia - c n’ - c ,’nc a - - r c d c m —  t ia - a m a - — —  3 . 2  13.1  2a-) .8
R c - s i J a a , i l  a - I a a a ” n m g e  1 0 . 7  10 . 5  a-) .j  1 0.5

L i a a - a i t a - a - l — S t ma m a -- t u r a l  Plan
m a u - c - a - a - a -a - a - L I  co-u t —— 5 1 . 3  ic~~.2  Iaa Ia~ . Q

D , ia ’ - :a-~~c m a - - d a a c t  i o n  — —  3.2 -~.7 1 Q . a-
~

Resi’: h iiam i damaga-- 10.7 I i i . 5 1 3 • e3 2 O .~

h a i a - a - , , a ga - ’’- j i m  $ mill ion vr; cans ts in S a - a - h l l i o n  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~~~~ ______

An exana -ainati on o f  a- l ieu table indicate ’s t h a t  for tine - Ne ’rtl m

(,a - ,m u- ,tal Suha - r c-g im ’nn a f l a - a - m d  contra -e l progr am wit h out n m m a - c- a-l ana-as ,ma a - d

r e - s e r v e - h  r ’-; ‘ a - v  ‘a - ad 11180 is possible— , ha -i t a- ’ould na-m t la - a -- ,:m- — of t ea -’ t j v c

i n r e d u c i n g  flo em a - J d m a a - n a m g e s  a -ms t l n a - ’ p m m e  c e n t  d a -  c ’ e l e m p a a - a a - ’ n t  p i c a - a - . wha - I r a

m n c l m n n h e ’d a a - a c m j o r  d~m n aas  ami d r a - c - — e m e e ” ’ i  rs. Ia-n am d a - h it i a -m a , t i n e ’ ‘ an j n a - m  a-’O s t —

01 some n o n — s t  r u c  t a n a l  m a - l a - - ms mire ’ s  a r m ’ c - c a - a - i n ’  - mm i i c in nmmtura - ’ , t l a - e a - Ic ’ I or—

a - a - c i n a t  ion i a -f which m n - a- ’ h a - a - -a - m u  t a - a m ’ s cop e  of t i n i s ’c t u d v . As , a- a - a - a - a n —

seq i i - a - a - a -  e’ , t i n e ’  ni a-c - m a i l  costs a-a- f a I i nani a - a -’ — - c t r a m - t u r a ~ i a - l m n  e m m a - ’

g r e a t e r  t h a n  a - l i -  a - m ’ -ah me a - w ra . i b m ’ m b a - a - i ce c a - f  a ’a - au i n a t a i n i n g  m r a - - e
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nag  a- ma- - a’ - ’ - ‘zc m-c ’ c a- a r c-v I ding , an a - m ,-: r cnan c n p a - c t h - u i  f i  a- m od  pro a- c - a - c t I a - a

m rn c’,elv e ,-, c e ’sa - a- , mcn , a c c - a - a - c a - i t ’ ;  f arm- n- - a - , - ia - n c- . a, -la - ‘al a--i c-’ . Whi l I c - - t h e  c - m a - a n t s

c - f  ,m a- I c - U  ,‘a- c a a - ta -’ ’ a - I  p m  a - g m  na - a , m n n ’ l  th e m - ,c m n a e~ l i t ~ a- re - a a n a l t i : a - .a - t a l e - m et r ’,’a -a a a-ire

n e e ~~’ ’ a n . a i a - l a - ye ’ I I  b e  i a - a c -b -- l a - ’ . ti n e be’ :a c- f it - of a f ma -- a-- fl, a -a - -,- i a - a g  s t - c - a la’ ,

t i me b - - - ’ - - ” j a - c  f e m e g e m a - m e  bee - a a - ; a - e d m i’ v in g  a t , n i n a - ’ a - n o t  - - a - m au i l ’ - ’ dc - u n ab le -

a- I ii ii- ~ 
c i a _ c- , m a - I l a - 1 1a ’i t  n a - a - - I  i n n  a n n  a- ’ c - o - a - ’n a - n l c  s c - n a - c a - ’. L I l a - - c’ s , m n’na -’ f m  l a - a m a - i

- a - I  a-h t mama -’ ‘ a - a - n e a l  - , ‘ a a - a - n a - a - , c  r ini g r c a - s t  a -- il I m ’ r ra-’s - a - m ar l - c da-’va -’ 1 oplmicu n a- ‘ ‘, I tIn

c a n v i r o n a c c a- -na t m l , c - c a l ‘ g a c a i l  , - m a - a d  e s t l i e t Ic e,,, m l u e s  and t a - ,  c h o i ct a  of

t a - a c - p m a - a a -a- n I- m l , u a m a - ’ a- l u ha - e ’V i a - a - ia - l a- n ’  5 , ’ e c - ) m  , f this re’n’a-ort. I t ’ , -,’ i l l  h a-a - -

( a - a - r  t ine : a - ’~a - a - a - I e ta -a- ci a a-os0 , ‘ a - h e m  t a - n e  t I a-a-ac r e - c - u i  r a - ’s , t a - n m ;  pro p -a-

a- a l , m u n c a - - I a - a - - r c a - :- c--n pro - e - r ’ ,’ m t  i on  n a -nd  - I a - - c - a - l a - a n n a - a - emi t or  t h e  optimum combi a-aa—

a - i a -an a-c f  N

i)t .a - - m  C n a n n c t i , a - n a —

A l a - a -- m a - c a ’. Iyc -’a - c e r m - n a - a -  c i a - c a -  ‘ a — ~ -,c- d f o r  t i , , f u n - - a - i o n s  i a -f re- a- - r a t i o n ,

fm- i a- a ma n  J ’ e1~~ aLI i a - a-’ , l and  a-c m n a . m g c ”a- ’ a - a - t , a-i u t a -’ - m  a - ; n m : m l i t y , n a vi a z- n a - ion a , and

~ nn - ” rc’ l fma a -’ n a - m a- ~a- e ia a~a- d Ic v ’ h r a -  a - n i - m a t Ia- a- ’ca i’ i- -o t a - n a - ’ plans c- n m ’ suffi—

c - a - m a - t b ’,’ ga- c a - c - n i l  to ca - a - ca -c a- a - a -p m - a s ,n m m a n g e -  i a - i ’ - ‘ m I c a - a - a - c - t a - v  -a- a - m r  b a - c a - - i n c a -  na-a

a’ ije -m ca-a-infli cts i n  ra - n ee - t  i a - a g u i - l a - - a - a - t e d  n - a-’dc i r e  ; i p , n n m o m n r a t  t h i - - i

a- I r e
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1’, 0<1 c i  — EVALL ’ a- \ ’ l’ In

P la na - i a - inn a-a for a- a- - e aa - c m m a m g e ’ nacm ’r ; ‘- ,  ‘ac e and  d a - - ’- a - ’  ov a - a - cc-n a t a - a - f  wat c--r ,

lan d  and rc a-, a i a - a -’ a- h n e -a - -’c- n a r , ’ a- ’a- ’ i s  ma-n a--st r e - e ly  cornp l a-’ a--: aa ra c ce c s I n’’ a- ly -

i n g  m u l t l o h j c ’c’ a - i v e -s , m o l t  i p n r p o s c - s  , al t a - - m m l a a - t i v c  na -a -c ans , m ’ :-aI m ~riaal—

na - i cc , and ,m c-- n a - t i  t m a d e ’ c a - I  c , m m c e r t a i n t i n - s  . ~-I a-mnv ca - f t i n e  mc la - m a- a- o a - c — , i n  ips

disc ucce - a-b t a - n m a -a- n agh n - a -n a t t hai —i a p p e n d ix  ma - - l a t e  ta - a t h e s e  e l e n a - c u t s  a- ”~~ t a - a c ’

p i a m n a r n i n g  p r o c - a -- cs .  T h i n - ,  p ar t  of t h e  a p p e n d i x  is an evaluation c a -a -

sc - a - a - c a -’ a-a - f  t ! e O  i na - apa -a - r t a i a t  f a m a-’t , a -m- u  t i m a t  i nca -va -a m aa -a - t  im e ca n e ’v a l ua to d  e l s e —

ua-’ina -’rc-’. Th e fi r st i a - C t  i,e a-a- a- -xamin e’s some- a- a - f  t i m e -  assuaa - c~~t i c - i n s and p r - a - —

j e c t i o n s  upon w h i c h  a - b a - c ,  s tm ad ee’ is based. Time ne>c t’ “e ’a- ’- t i - a-fl evaluates

t i m e  i m p a l a -  a- a- a -an a--n v i m e a n a - a a - a - m” in t a l  q u a l i ty  w i n i  cia - a - a - a -a- na - I d m a - -cult from the

p ica -a s an d  altcm na , i ti ’,’c s d i s c u s s e d  ira PART V .  ‘l’ n i a - - f i a - a - :a l  s e c t i o n

look s at son-na -- of t i m e  a- c t b n e r  c-a- nm jor p r o h l a - - a - a - c - u  and coma - fl a - c a - s  fcum a -d in

a - a - a C  studa-’.

‘l’he p u r p o s e  a - c a -  a - i c  o c ,r~a- ’h a , i t i on  is tc a-’ritical lv a- :--cma n ’, i ne  some of

t i m e  study , i , s n m a a - a - a - a - t l -e a a s  . vu - a - a - b i - -a-a-s and corn f1ict~ and tineir impact on

w a t e r  um a - J l i n a c m a - - r a n . n i  a - e u - a - - n t ’- . ,\ b e tt e r  m a a - ’a - d c r s t a n d i n g  of t i n ~’se p r a -a - —

hl ’:ms , c a - a’ f l i t a-u a i n n i  a - n c s a a ’ , , : a - t i o a - a - s  p r o v i d e s  t i ne’ b a s i s  f o r  d e v e l o p i m a g

t i m e  r - ’~a - z a - ‘ :~ a- t a - ~o’~a presc - mntc - d in PART VII of this report.

8[hSITIVITY ,-\NAI ,Y S I S

~‘ en S i t i ’ ,’i t y  aninulva- , c  a--i iim v o lv a -’a-c a - -x nm aani mn at io n na -f assump t la- a -n c and

p r oj e c t  i a - a m a - c  t o  ev,’ml m m , m t m ’ t a n a -’ e f f e c t s  a-a- ti t a - a c  p l a n n i n g  o bj e c t i v e s  u -c f

a- c - a m a - g e ’ s  in , m c , a I a - ; a - a -a - i e m a - a a -~ a - c r  l a - - ’,’ e l c  of associat ed van ia m ha - la - a - s. ‘ la - ac

m l p p r a - a -c m In i a -- a - - U  a - c m- - c a - e a a l , I  ,ilso be I c - b a - l e d  ‘ s i m u l a t i c a - n . ” S i n - a m a b a t i e a n

m sk s  t a - c  q l i e - - -a l i o m n  ‘ n - : [ , m t  i f ? ’ In this case , a-a-- m at would be -  t i ma - ’

effec t ’ ” ,a- t i e  n - a - u i r e - m a - a t  fe a - r n- :,mter a n n a - U  r e l a t e d  l and  rc’ s c  urc~

a- i a - ’a - ’ e l op r a - a - c -a - n t  i f  di ft c - ma - a - al ,m - u- ~’ na -na p ti on s weren ch o s e n .

T h i n 1 , 1  l o w i n g  amna-i i a-’sis is n o t  a c o m p i c t a - ’  e v a - m l u a t  i o n  of t h a -

assumptions and D r c - a -~~e a c t i c a - m i s b u t  it  does i d e n t i fy  c a - ’ r t , i i n  t e l - a t  i a - a n —

shmi ps that mi re i c- mt - c - n t i n  w a t e r  r e s o n a n c e -  p I a n n i n g  and 1a -r o\ ’ a - la -- n-’ t 1 n c

has is for  mm , - -a - naa - ,caa - a - I,it join s for furt ln .’r s t u m i ” .
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b” ,m m a - t e a- i’s a- I a - h ated Ia - c a-a-’ a t a - ’n - R e q u i a ’ ea- ma a - c ’ mat s

~ I ~-.‘nn t a - c  a - a— c - Rate-

A v er a g e -  i nu n i c  i p i l  ami d i n du c t  n a i l  s’nm t e r  usa -’ u n  t i n e  C a l i f o r n i a

C c - g a - m a - n  i s  c u r re n t l y 21 ) 4  ga -m i l e a - m a - s  a - e r  c - a l a - i t o  pe r  day (g p c d )  and is

a - c t  i ra - mat e d  t e a- I n c  re - i s a -’ to a m a - a - - e m i t  I mb gp ca- d l a -v \‘a- -n m r  1021u u n d e r Base

P l a i n  p r o j e c t  loins c a r  1 3 3  g a - a - c d  a . a aa a - i a-’r OBE RS and  S e r ies  D— 19 7 0  p r o j e c —

t i a - a - u - a- . T h i s  a r n a l v s  is  in  inta --nda --d to show the  total net effect of

i n c - n a -- e m s  t og  the uma- i t ama p i i c - a-I case - of munic i pal and industrial water

ia-V - s U  gp a-a- d or 20 p e r c e n t  of p r e sen t  n a s a -- . To a-cake t h is  a n a ly s i s  i t

is a n a - ’l p f u l  to a - m a - m o m- an i -a - -m anna - a - pin cc m a- a- a- !a -ut a t i on of I-a-&i w a t e r  f r o m  source

m a - f  d e ve l o p men t  to  p l a i c e  a-a - f  a - i 5e ’ ma - nd a- in a l  d i sp o s i t i o n .

[c i a - a g  t h e  p r o j e c t a -’ a-I ICIm I p o p l a l u  t i o n  of  a b o u t  55 million , the

a - a - t a - m i  , m a - a a - a - u , m l  da-m l i n , m a-’ re-qui ‘c a m  a - n t a--:,a -u al d ha - - 12 , 580 ,000 a c r e — f e e t  per

va --air wit a ‘a ta-ni t l i C e  O f  1 ” - - gp ca - I , ,i a - a - a - a -  15 .04(1.000 ac-re—feet a-n e,-r a-’a-’ar

a-~’i tbm a n a m a - a l t  am a - - a - - c a - f  1 -.~ ) a - p a - a -d or  a dO fa- ma - ’nmca - m of 2 ,ca-60 ,000 acr e-— Ia-m et

m a- - ear ( ,-i ha - m m a - t 1n ,i no r m  a- - m a - I ) .

Tha-’ m a - - a r e a-’ - ‘i’ m ’ ru 1 d i  a- f e - m e -a - a t -na - i s I n c a - I a - t i  a - a - o s  w h i c h  can be made

ma -  c - - i ra - a - i ca - a-,, thm ” di f fc m a -’nnce ’s a-a- e t a - a - a - a - a - a -  the twa-a u n i t  use rates. It is

a - l a - m m  a, C a m m -  to  a n a l - ,’ , a - m - a- a - a e ’ - a - ’ s e t a - d m c i t c l v  s i n c e  t ine a s s u m p t i o n s  have

c ’ ra- a , i e l c ’r a b a - l o  a- a a c p a c t  a- c a - a - ia - a --I a- ’ f f a - ’ c t.

Aa -i c ma- n i ’ i ’ u t i ~~ ta - 1. ‘I’h m e ’  i a a - a - a - r a -’ ,n se  in tin i t  nasa -’ r e p r e s e m nt s  an “across—

n c _ a - c a - c m r d m i a - n c - m e - a - i s a -’ i a - a  m m l i  f a d e r s  a f f e c t  log u n i t  us c’ . E f f i c i e n cy

of m a c a - -  r ca - a - a - a - ia- a - ic t n a e ’  can a -a - e , ma - - l a t h  a - a - n a s h i p c a - f  i n d o o r  use t a - a -  a - a -utd c a -or ta-se

l da -aa-ic’st ic - ) is tb ae i-a - an -na -- , ann a- I a - h a -- ca - mann a - ’ pa -a -rtic an na -f the total delivered

a - : et e -r is a- ’ m’a - m a — a - a - n - a l a - t i v m ’ l a - -  a r c e d .  In this case a - a - a - e pic j u s t use a - - e r a -a-

“-a - a - c r  in  w iaa t  na - i g a - a t  he  d e s c r i b e d  a-a-s a hi g i a - e r  l eve l  of l i v i ng  w i t h

a - c, - m c’ ‘,,‘ ai t c ’r— ca s i ng dev i  c-es

a - - n  a- - ’ . TIme i r a - a - a - r ca- n a - sc  in unit (a-Sm ’ r e p r e s e n t s  a dec rease

in a - f  a- i r ita -nc - v w i a - i c h  ra - i g i n t  r c a - a - m a l t  f n c ’a -a-a- ’ w a i t e r  being e a sy  to o b t a i n

m a - a - a t  i n c a - - a - a -  a - a s  iva - -

- ; a ”a1 ti ‘a - a - 
- - a- . Simi a - - i  r to .-\cs cna - ;p t i a - a - i a  ‘

~l e x c a -’a - a - t  i n  a - l a - i s  case

add t a - a -  t h e -  a n a — s n a a - a a - a -t i a - a n  a - t a c i t  w a a - s t m ’ w a i t e r  r c ’ o l , n a - ’a - ; a - m t i a - a - m a  a-a--il l be practiced
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to a m hi  gh a c ’ r aia- ’g ra - - c . Kc’us c a- a -f cc-- a - m aria - 11 mw oc ’cmar c pr ia - a - a cmn i l~: i n  t in e

Ca - tn ’, r , m l  V a i  l a - v  w i n e - r e ’ n a - a isl e’ e f f l u e n t  f r an . uma- t - a t m e -a m n’a a m e m s  I — ’ treated

and a - a - ’ t u r i a - e d  a - o  t h e  s t r e a m  I a - c r  s ub se ’ m n n a c a - a t  da- ‘ a - a- a - i ’ m - c i a - a - ,  n a - i a -’ . ~- a s  te

ya l t a -- r re -c lana - an t loin i s  s i m i l a r  to c u - c a - - c l  i ng  of  wat a- ’ r

I ) a - ’ a - a - e ’ma - d ing  on t i m e  assuna p t ion , a ch ange’ in time per c-a la - i ta m use

f r o m  104 to 2 4 4  g a - m i l e a n s  p e r  day will require ’ an i n c r a -’ace in  n e t

w a t e r  d e v e l o p m e n t  requ i ca - ’ n a - ae’ i a - t s  ra ng ing fcea a - ’ a -  1. 5  ta -c 2 . 0  m i l l i o n

a c r e — f a -’et  by  2 0 2 0 .  (S ea -’ Tab le  18 f o r  a- ’o a a - n p u t a t i o n . )  Th us , f o r

eve ry ra -cduc t ioi a - a- a-f c-n a - c - g a i lc en a in tha -e daily pc- n cap ita use , the 2020

a- a - a -- I  dm ’va - ’ l o pamae - f l t  r e q u i r e n n n a - - a - n t s  a - i r e -  r a -a - du c e d  by 40 , 000 a - c a -  50 , 00 0 a c r e —

I a - a - a -  per a--ear.

Ir r i g~~ç~~~u E f f i c i e n c y

I r r i g a t i o n  c f f i c i m i ’n c a - ’  i s  d e f i n e d  a- is t l a - c -  rc ’ i a t i c a - m n s h i p be ta -a -- oen

‘ c m a -na a-i u a - a - n p t i v e  usc’ of applied water ” arid ‘ ap p l ied  w a t e r ” . In com put-

ing  i r r i g a t i o n  r e q u i m e ’a - a - a - e r a - t c  f o r  t h e  C a l i f o r n i a n  Reg ia - a - n, a v e r a g e

f i e l d  e f f i c i e n cy  a-a-a- as f o u n d  to va ry  I r a - m a - a n  lm 0~1 to 7 (’ n7 u n d e r  p r e sen t

— ‘ a-a - a - a - Ui t i c -ms and is e s t i a - a - a a a t e d  t a - a he ,’ a b c - a - m a t  70% i n  t i a a - - f u t u r e .  b - a- cr

every 10 acme - — t’a- ’a-- t d c ’liva -- rcd ta - c t lm€-  ed ge of t ine - f i e l d , 7 a c r e — f e - c t

are- n a s a -- a-I for c r c -p  m a m a - a - d u c t  i a - a -n and 3 acre—fa -’a -a - t m a y a - a - I f  at tIn e la-a - nc -n end

a-a - f  t a - cc ’  f i e l d , e v a p o r a t e , or percolate to ground a-a-cater. Increasinc

irrigat i a - rn efficienca - ’ is one method a-a- f reducing the need to  deve lop

a-a- n ere  i r r i g a t i o n  a-a-- i a - m u -n s up p l y .  The p n n m a - c o s e  a - a -f t h is ancla- ’s i s  i s  to

ci a - a - a - u P  l m a - cw a - a - a - i n c - l i  t i l e  n a - - c - a - i  f- c - r f u t  n a r e - ia-_ em t ca r cu n a - p  lv deva-a a c c pn a - en t  cc a -u l  U ba --

ma - -Uti ca - ed i f  i r r i g a t i m ’ a - a -  c ” f f l C j a -’ra a-’v ‘-a- -
~ ’r e  i n c - r e - m a c e d .

1” - u n d a - ’ r a -— t a - min d t i m e  f , m c  c - m s  i n a v o l v e -d , I t i s  l ma - - l p f u l  ta -a fo l  l ow

t : ’ r ’ e c a - a-a- i n an c ’ c - a l c ’ a p i t ’  c c - aa - I m nat , m n a o a - a  - - t a r t  h n g  w i t h  , aa - a -  u - i c s na a ’ ae - d  q u a m n t i t a - ’

a -f aa - ’ , m t a - -r  eIa - ’velm pa -am ’a-a- t and era - a - I a - a g  l a - a  a - I n  a- i a c , i l  a - a l l  Ia - a -a -’ Table ’ 19 ,

au - la  i ch  sin ew s a - H - c  a- - a- ’a- a - a -u t - m a - i o n , is pr - cd a a - am a- c a - I  on time gm ’ :nm -r anl u -mss u ana - n p —

t i c - m n t b m a t  n a - e v a -- l e a- p c -U  w ’I t e ’r s u p p ly  i s  d a - ’ l i v e r a -- a - l t a  am c m m v i a - a -e ’ ci a-- a-a - a

wh e re i t  t m n d n a r g  ‘ c -n a - i a - a -  m i t  ia l , m a - ’ p l i : a - m t i  a -ia t a - a- t h a c -  c r - a - a - a -n a - ed l a n d .

That port i a - - a - n  a - c f  a - a - n c - -ina - ,a - l i t a - l  w,i ta - -r t a - a m a -  is not c c m n s m n a - a - a - a - a - t i v e- l v u sed
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’ f a- a- 1Sf.

(H a - c C l  a - n t~a-’ q a - l a - a - a -- a - c,e’ n a - tS i a n ,1020)

( 1  , O o a -  ,\i” / v r .  )

F l e d i : i f i c i e  a - c a - - ,’

I a- a- a - a - a - a- a - (a- 7 a - a -- ;- 
- -

c - a -n a - í a - a - i a - c’ ‘.a- ’ , a t a -’r ca - n a - a -p lv de ’ a - u - e I o~a a- a -a -e’ i i i  I a a- , 800 33 , 7 3u  31 , 3 5 ( 3

Cc - a - a - v a - “ ,i a - l - ’ e ’ loss t a -  s a - - r ~ i - -c a re’,; ( 5 7 3 1, -a - S C )  I , (ce S cm 1 , 57 9

H i  rst ‘a- a- ’ I i  c a~ H- -’

- - r ca - a - d e l iv a -’ m a - - a - , -- s a - - r v i a - - a- - a- re - ,a a-5 a-Oa- () 32 , n a -3-3 ,?a -a ,9 7 2
Ca- a aa a- ma a ’c - ’ t  I ’ : e - a - a -~~c of  - a -P p 1 l a - d  w a t e r  20 ,OT (c 2 2 , 5 3 1 2 3 , 9 7 8
b~e t a , r n  a - i a - a -- -.’ I r a - c a - c 1st ‘ 1 — c ’ h a- i a-s—a- ° ( m 1 3  5 , 9 a - n ,

a- c - a - a - s n i na - a l a - I 1 ‘:a- loss a- a - f  r -  - t n l a a - a -  f l - a - n a -’ (10 5) 1 a- a- - c  ‘ a - a - ,, i  5a - i p
a- a l a  1 a -,-’,~,’ fr - c-a-a -a- ser-:i m a -a- a i m - a n 307a - )  S j a - c 3  :3 , -a- s_a- 1 , 7-i -a-n

a-a- a- ‘ a - a - a - ,  a-i , - ‘ a -  a- ’ a - a -  : a - a - a

ke a a - ’ ’ a - a - n ’ r c a -  a - i n n  f l o w  ~~, 3a - a -~ 5 , /a8 3,597
Ca - u n c n ac’ n; a - ’, a - a -,a-~ c a - c a -’ a a - f  a - a - a - a - l i e d  a-a-’ m t a - ’ r a- a- P a - a -  ‘ a- P a - a -  2 . -S 7~
Ra -- t a ; r a - a- a- leon -n ra - - a - a - a - 2 n d  u sa -- 3 , 3 5 0  1, 730
L a - l a - n n : ’ ; ’ t i v e  I a - a-sc of  rc a - t u r n  f l~,a-w (10 ’ )  l i l a -  173 72

‘ a - a - t a -  l a - - a -,-; a- a- c- a -ac se’rvi - - e’ ma - - a- - a ( 30 7 )  1, 007 5 i ~~ 2 1 í

i i i  a - a -  ‘ ; ‘ p l  a- - - i t  i a - a l a -

fe - n - - c ‘ ‘ r e t ’ l r a - a -  a-~~- ”a- ’,’ s , O l ’ 3 1 , 03 8  53 1
Ca-mra -~~a i a - ’ n a - e t a - v a --’ mi s c - c e a -

’ a-~ m p h i - - d  w i m t a - ’r a- • . ‘ - a - ~
a~a- - tui’ c ’ H i - a - a -’ a- r - , - a - c  i r a -  c - n - - n — -  805 311
Ca - c a - a s  a - i a -’, : ’  a- I cc- a- - la -as s i a - f r e t  r a n  a- l a - -u ’ ( I i : ~ ) Sn a- 31 a-i

a- 1 - -a -a-’ Irm a- a - a n - e ’ i V l a -’ a- ’ a - i r a - c m  (ma - ’a a -a ai m ’n dt-r) 725 2a-P a 77

m m ’

- “ - e t a - a -’ s c a a - a - p l a -,’ da - ’ ’ .’e l , m : e u a - t  3o .800 3 3 ,7 3 0  31,’H()

- - a - m i  m a - a - p I ; a- ’ a - a - a- c - a t e r (I - ia - a a - a - l l c c i Hmm m a - s ) a - a - s , i a - a - a -  38 , 850 35 , 000
1 ‘ a - t a -i 1 ca- a - n a~n aa a - , a - ,  t 1 a-c e ’ m n ’-a -’ of app lie d na-- cm a- - r 2 7  a- 21 o 27  a- 1a-’O 27 , 201

‘ a - a - a - i l  a-’ ,-! a - a - aa - a - n a -t i va - ,h e ’H se ’s l a- am a - -  2 , 8 a -a - l  2 , 258
F -t a - i l a- - n , a - t t  i a - a -a - -.’ f r - a - a - , sa - ’r v i n a - e ’ 1a - ’ a? a - i  5 ’ 1 H  ‘3 , a a - S i  2 , fl el

I ‘t a - i l sc er a - : n c - a -’ a - i r e - c -  e l i  i ’ i a - ’ a - a - - a- 7-c , ,-a -1 Y 8hZ

‘ b a t ’ ‘a- ’ a- o r -  , a -v I mac r e - a  -a- in ,,a- I ba - u i e Id i r r  i —
a - - i t a- a - a - ma - a - i  a- i c i  c a - a -  ‘v la - v II ) I t rca -m a - a--s

n- , ’ - i t a -’r  s u p p l y  a - e - a ,’ e lo p ca - na -’n t  h a’ ,’ 3 , t ) 7 ( )  2 , 180

a- t a m Iso a - m a - c - m a - s  t b - i t ,  t l n m ’ r -  - is less c c u t  —

a- ’ l ea - a -’ a- m m  a- a- ca- ca -a -m v a- ca-’ ‘ i  m a - - i  a ’,’ 2 , 2-c O 1 , S’ i  9

for na-:y , i a - e’’-;e r ‘ ‘ a m p o s e ’s i t  nna ,aa - ; c a - - m a - a- - .
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by t i n e  p l a - a - a t  or a - c a s t  by e v , n a - a , ’r , i t io n  I r a - c a -a- n t u e  a d j a c e n t  s o i l  is then

c-a-- ,i i l a h t a -’ f o r  r e a a - a - p l i a -- c - t  i o n  i f  i t  can be captured and - a - I - mu - a --U I f l t u

ano i, Sn a - ’r  i r r i g a t i o n  c v c t a -’ma - a - . ‘l a -ha -’ same is m a c s u n n e d  t a - - t a ke  p l c - a - a -- a- ’naa-

a - a - a - a - a ma -’ t [ a - a - na -’ .

Oh- .’ i o - , a c l v  , ma --us a- ’ o f  rca - t u r n  f i a - a w  c a - i n  be ’ a - r a c t  I ce d  ma - c r c ’ in s a - a a - n a c

,a ma - ’as th a a - a  n m t l m e r c  . la - i  t a - n a -- ’ S i c m m m a - a - a - a -- a - a t o  Bas in  i t  i s  p o s s i b l a - - t a - a- r eu s e

return f lows  a a - an n a - a - a lma - ar of t i c - a - a - es , or a t  ho is t  u n t i l  i t  reaches

t a - a - a- - De a-a-lt ,i, c - a - a d a- - a - a - e n  t b na -’n i t  i s  n a s a --d to repel salina -’ a-a-’ a-a l a --r  i nt r u s i o n

in tha -- a-n-e-ste - r n  i ) e l t a  n a - ad S u i s u n  Ba n - . In ca-a-na-ac n i ra --ni s c-f la - ne -’ ‘a- an

J c m a q u a - in \‘a l  l a - v  ~ a - a - a - 1 ‘l’u l a r e  Bas in and in t I a - e  i n a - a - a - a - e r i a l  V a l l ey  of  the

Co b ra -m a-i c- D e s e r t  i r r i ga ,at iemn r a - t u r n  f l o w s  can he used o n l y  u n t i l  t l n e ’V

m a r a- - r c a - a - a - i a -- r e d  u n f i t  f a -a - r  f a - a m t i n a -- r ma ce  b e c a u s e  a - a - f  c a - I l l  a - ca -a - t a a , ’ en t r a t  i a - a - i a -s

I a -’u c n e d  f ma - a -a - a -c the,’ c a - a - i l .

T a b l e  I is inn a- - a--a-- ia - a - a - m a -  a- ’ a- ’ a - m a - a - a - l a u t a t i O n  u s i n g  t h r c - a -’ d i  f f a - a m e ’nt  f i e l d

~ t f i c - i a -’ a -a - c l e s t a - a -  i 1 l a - a c t~~a- n l e  t l a - a - -  a - f l e a - a -I o f i r r i g at i o n  a- ’ f f i c i e n c a --’ on

a-a--c - Icr de velopment requi ra - -a - -a-’n t s .  Ac sI ’m a - a- wn in the c o n a - n p a - a l a a - t i o n,

“ t o ta l  - - ‘ a- a -na - s  na -- a -a - ’  l i v e ’  usa -- of  c i a - a p l i  a-a - d a-n-a-i a-a-er” is e n n u a l  a- or  am t h r e a- e

a- - I l l  c i t - n c - i a - - c ;  ( 2 7 , 200 , 0( 10 a - \ F ,- ’ v r .  is c - a a - a a - r a -a - x i c ’ c c - l c ,la - - t h e  a g r i c u l t u r a l

ca - a - i a - s u a - a - a - a - a -  t I Va-’ a- a-a- cc- u n d e r  Base  P h , a a - a -  a - n  m a - a - j  ca--ct I- a-n in 202 a )  . Ha--m a - a -- c - a- - a-er  a- less
c c

c- it a - r supp lv  a - a - e v a -’ m a - l a - a - - a - a - - t a -  t e a -  i s  ra -’qu i r e d  when  hi a-a l n a - ’r a - f l 1  c i  c i a - a -- l a - - s  a r a - ’

a t t a i n e d .

la - a a-’ c - c - na - n a - a - cat a t  ion  cir ca -a --s h a - a t  i n c r e , i s  i n g  i r r  i c - n t  la - a -in c f f  i a - a -  i e n cv

Ir,c a- ’ , ‘03 ta -a  70 and f r o m  7() tea 8:) p e r c e n t  w i ll reduce Base Plan [r n —

g a t ion  r e q u i r a - ’ n ’ c a - - f l t -- by a- , 070 , 000 a - l i - / y r .  and 2 , l 8 i n , 000 A F - ’ ‘;r. m a - ’ s p c a -’ —

t i v a -’ l v .  ( Q u a - i R S  a n d  S e r i e s  0— 1970  wou ld  he  ab o u t  8 0 5  a - a - f  these

v a l u e s .  ) lb - a u - e v e r  a- on 1’,’ i D a - m a - a l 255, of the ra-- a -a - nna - ’l ion i n  r c a - a - u i  rca - a - na -- ”a - a t

a - a - i l l  a - m i c a - ’ ~ bn oa - a -’ up  as a r e d u l  l i o n  in s I r e -a m a - a - c d a - l a - I C t l cm f l .  Ira those

a - i y 5 t c  “, ‘- l a - L i t a- ’ a - ’  a - i a - c  a - n a d e r l a -m a - n - i r r iga t i o n  e- f f i c i e - na a - c a e s  t l a a -’ su r p l u s

re turn a-
’

i a - a-w c mi re - hi g i n a - ’r and  a-a -Cay p r o d u c - c ’  s cc a - m a - d a - i’a-’ bena -- I i ts ta - a -  I i  sh

an d  w i l d l i f e - b~ c ra - ’c m t  i n g  a - a - a - m a r s h a -  a - m r e - a a a a - , c i a - c i a - g i n s , and o t h e r  a-a- l i t e r

a- a- c u r s e -c d u r i n g  t i m e  d ry  - a aaa - a - a - a - a - a - a -’ r  n - a - a - a - a - a - t i n s .
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Alternative Levels of Government Rice and Cotton Prograrr s

Production levels at both rice and cotton are controlled

throu gh acreage allotment and price support programs . Forec~o~ts a~
to what will happen to government programs are , at best , hazardou~~.

The Base Plan (largest projection) indicates an increase of rice

production from 16 million cwt in 1965 to 44 million cwt in 202U.

Cotton increases are from 845 million pounds in 1965 to 1,992

million pounds in 2020. Other sources , however , indicate that tL

projected levels of production of these crops may substantiall y

exceed demands .

As most of the rice produced in California is exported , export

potential is a critical element in determining the future demand

for California rice. Recently , dramatic yield increases in rice in

some foreign countries have produced the “green revolution ”. There

is growing evidence that major importers of California rice may soon

become self—sufficient in rice production. When the Vietnam con-

fl ict ends , the large exports of California rice to that country

will likely lessen and ~av eventuall y drop to near zero.

Cotton demand also seems to be declining. The continued

developr~ient and declining price of synthetic fibers has resulted in

large shifts toward the use of synthetics. Cotton experts are now

forecasting no increase in the production level of cotton in the

United States in the foreseeable future. The 1970 farm bill calls

F for a large cut in cotton acreage allotments .

~hat would he the economic and development consequences if the

production of rice and cotton were to remain at the 1965 levels?

The following tabulation shows the difference from Base Plan pro—

jections in gross output , water requirements , and employment for

~O2O assuming ceustant production levels for rice and cotton.
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impact of (‘on~ t :~fl t Ri cc and C o t t o n  P r o d u c t i o n
at the 1965 Leve l Relative to

Base lia r .  Project ion

Decrease in Decrease n Decrease in

~\ p 1iod i~ater Emj~~o n t
(million doilars) (l ,000 AF/yr)(1 ,000 em~ 1ovees)

Rie~ 138 2 ,486 .4
Cott on 372 2 ,018 2 .5

It r See te  rs 122 3.8

Subt otal 715 4,626 6.7

Pe r ’ ,n t o t Re~ iona1
fetal i ’ .07 8.3  .03

o/ Percent of gross output f r o m  i n p u t — o u t p u t  model , total w a t e r
r e q u i r e m e n t s , and total civilian employment from Appendix IV.

Ob v i o u s l y , if t h  o m ar k e t  f o r  r i c e  and cotton is more l ike the

~u5 leve l than the projected 2020 level , the  r educ t ion  in water

requir~~Ients w i l l  he s u b s tan t i a l , bu t  changes in o u t p u t  and emplo y—

m t n t  w i l l  be r e l a t i v e l y  minor. In a d d i t i o n  to the  above effects ,

i r r i ga ted  land r e q u i r e m e n t s  w o u l i  drop by a lmost  one mi l lion  acres .

R e d u c t i o n  u n d e r  t t h E R S  and  S t r i e s  11—1970 p r o j e c t i o n s  would be

sma l Icr than presen ted above since  p r o j e c t e d  increases  in r i ce  and

c o t t o n ‘.~‘ert- s m a l l e r .  For S e r ie s  D—l ~4 7O p r c j o c t i o ns~ the  reduct ion

in nc~ ac reage  in r i c e  and  c o t t o n  would he about 3/4 m i l l i o n  acres .

A l t e r n a t i v e  E c o n o m i c  S t r u c t u re s

For any given popul ation p r o j e c t i o n  an i n f i n it e  n umber  of

ut ruct ures of t he  econormc a re  possibl e . In a d d i t i o n , t h e r e  is a

cI d e  r a ua t  of  p o t e n t i a l  p o p u l a t i o n  lev e l s .  The Base Plan  and OBERS

?r j c c t  ions  are f o r  t h e  same reg iona l  p o p u l a t i o n  bu t  w i t h  d i f f e r e n t

~ix e s  of  e c o n o m i c  a c t i v i t y  and subre g iona l  p o p u l a t i o n  d i s t r i b u t i o n .

ihe Series 11—197 1) p r o j e c t  ion is an a l t e r n a t i v e  level  of p o p u l a t i o n

w i t h a m i x  s i m i l a r  t o  t h e  R i s e  ‘Ion. Elsewhere in this appendix

t h e  effect of hanges i n  t h e  e c o n o m i c  m i x  has  been discussed re la—

t i ye to r e d i i c t  ions in  r i c e  and cot ton p r o d u c t  ion  and to impor t a t i on
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t i  l i v e s t o c k  teed or r a n t  p r o d u c t s .  This  p o r t  ion d i s c t i s s c . -~ a l ter -

n a t i v e  m i x e s in a g e n e r a l  w;lv to show th e  r e l a t i v e  i mp o r t a n c e  of

v a r i o u s  sec to r s  in terms of w a t e r  s u p p l y ,  gross o u t p u t  and employ-

m e n t .

Economists point out that the relevant measure for evaluating

alternative levels of resource use is the value of the marg inal

product (VNP), i.e., the value of an additional unit of production.

Economic optimization is achieved at the point where the additional

value (VNP) is jus t equal to the additional cost (marginal cost).

This is theoretically true for all resource uses. The grain farmer

generally continues to use additional units of water as long as the

additional value of output is greater than the additional cost — —
so does the cotton farme r , the vegetable processor , the steel mill

operator , and the home owner. Because marginal analysis requires

that functional relationships between val’ ~ost be estah!ishit d

f o r  each resource  use and because such an ,is ~s very costly

and t i m e  c o n s u m i n g ,  average r a t h e r  than marg ina l  r e l a t i o n s h i p s  are

shown in the  f o l l o w i ng  t a b u l a t i o n . .\o economic  o p t i m u m  c o n d i t i o n

can be specified based on average relationships alone. However ,

these data are available and given these data and a genera l  under-

standing of the nature of the marg inal relationships , positive

statements about the relationshi ps of alternate mixes can be made .

The following tabulation shows the  pe r ce n ts of o u t p u t , w a t e r

requi rements and employment for five major sectors for l9h5 and

under the 2020 Base Plan projections .

P e r c e n t  of Reg ional Totals
Gross Output hhit r l’sei~

/ Employment
S e c t o r  

____ 
l965~~ 2020 1965~~~2 O2O l965~~~2 02O

L i v e s t o c k  1.1 .3  .2 ‘ .3 .8 .1
Crops 2 . 5  .6 1 9 2 . 1  ~ ) .6 3~ (4 1 . 7
A g r i c u l t u r a l  P roces s ing  8.5 2 . 0  1. 3 1.8 3 .1  1 .4
> i a n u f a c t u r i n g  & M i n i n g  28 .4  28 .6  2 . 7  11.5 23 .2  2 5 .6
Services 59.5 68.5 3.6 6.7 68.0 71.2

Total 100 100 100 100 100 100

~J Does not tn:1ude_ households. 
____________-
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The p r e c e d i n g  t a b u l a t i o n  shows t h a t  the  s e c t o r s  t h a t  use most

of the w a t e r  (crops)  provide r e l a t ive ly l i t t l e  o u t p u t  or employ-

m e n t .  If alternative programs were being considered to stimulate

g r ow t h  in economi c activity (output or employment) , expansion of

agriculture , thro ugh development of irri gation , would be relativel y

ineffective in promoting growth . While it is true that in the past ,

when mos t of the economic activity was tied directly to agriculture ,

economic growth was closely related to the economic condition of

the farm sector. This is no longer true , and by 2020 the relation-

ship will be even weaker.

To increase regional employment one percent through expansion

of irri gation in 2020 would require nearly a 60 percent increase in

the amount of irri gation .

Obviously, water developmen t for irri gation does not appear to

be an effective tool to encourage general economic growth in the

California Region , alth ough it may have significant impacts on

localized rural economies . The same relationships that exist

between the broad sectors listed in the preceding tabulation also

exist within each sector. For example , among irri gated crops ,

certain crops are much more efficient users of water for producing

income and emp loyment. Hay and feed grains provide much less

employmen t and income per acre—foot of water used than do fruit and

vegetables. Additional information on these relationshi ps ar e

included in Appendix IV .

Population Distribution

It has been suggested that some of our prob lem s could he

solved t h r o u g h  a b e t t e r  d i s t r i b u t i o n  of the Reg ion ’s popul ati on or

i t s  m u n i c i p a l  and i n d u s t r i a l  g r o w t h .  Fever peop le in t h e  5 t h

Coas ta l  area  wou ld  r e s u l t  in less  a i r  p o l l u t i o n  — — in  the South

Coas tai  a rea .  Fewe r people  in the  Sou t h  Coas ta l  area w o u l d  r e s u l t

in le ss  w a t e r  demand —— f o r  the  S o u t h  Coas ta l  a r e a .
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Perhaps the best comparison that can be made regarding the

effect of modifying population distribution is to examine the

difference between projected needs and requirements under the Base

Plan and OBERS projections . These projections assume the same

total Regional population (54,941 ,000 people in 202 0) bu t with

different regional distributions. Population distribution is not

the only difference between these two projections and therefore

care mus t be exercised in comparing items which concern production

of food and fiber. The following tabulation shows the population

distribution under Base Plan and OBERS projections for 2020.

It em Base Plan OBERS

Reg ion population 54,941 ,000 54 ,941 ,000

San Fr ancisco Bay 11,255 ,000 9 ,869 ,000

S o u t h  Coastal  23 , 771 ,000 31 , 914 , 000

C e n t r a l  Val ley  12 ,038 ,000 7 , 582 ,000

Remainder  of Reg ion 7 , 877 ,000 5 , 576 ,000

Summary of Difference

Since the principal difference in population between Base Plan

and OBERS is that fewer people are located in southern California

under the Base Plan projection , the effects of shifting population

from south to north (OBERS to Base Plan) are described in the

following paragraphs and summarized in Table 20.

M&I water requiren~ents would increase from 14.3 million acre—

feet for OBERS to 15.1 million for Base Plan , reflecting the shift

u f  sou t h e r n  California population to areas with a hi gher per capita

water use .

There would he a very small change (0.1 p e r ce n t)  in the  need

for recreation opportunity reflecting the shift in population out

f the South Coastal Subregion .
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With  a g r ea t e r  p r o p o r t i o n  of the  p o p u l a t i o n  in th~ ‘rth the re

would  he a s l i gh t  i nc rease  in per  c a p i t a  demand f o r  fishi nc and

h u n t i n g  due t o  the  reduced d i f f i c u l t i e s  f a c i n g  p e o p l e  of  large

m e t r o p o l i t a n  areas to  p a r t i c i p a t e . The overall effeet is sli ght

and no m o d i f i c a t i o n  was made in reg io na l  needs .

There  would  be no change in reg ional  e l e c t r i c  power demands .

However , t he  p o p u l a t i o n  locat ion s h i f t  would he  f o l l o w e d  by a

similar location shift in power demands.

Reg ional needs for waste water treatment are the same for both

p r o j e c t i o n s .  However , because of economies in scale resulting from

the  popu la t ion  lo n c e n t r a t i o n  of the OBERS n r o l e c t i o n  the re  w o u l d  h~
an increase in the t r e a t m e n t  cost under the  Base Plan Drolection .

Whi l e  t o t a l  reg ional  w a t er b o r n e  commerce r ema ins  the  same ,

the re  would be a sli gh t  s h i f t  of p o p u l a t i o n — r e l a t e d  c o m m o d i t i e s .

There would also be a shift in recreational navigation needs result-

ing in a $153 million lower cost to satisfy the Base Plan projec-

tion of fewer berthing and launching facilities.

Effect on regional requirements for shoreline recreation is

si gn i f i c a n t .  Less p o p u l a t i o n  in the South Coastal area  wi t i d

decrease the demand for  beaches and the reby  reduce the  ot herw i st

unmet needs .

Projected annual flood damages (other than agriculture) would

increase from $482 million to $572 million .
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Table 20

REGiONAL EFFECT OF P O P U L A T I (N  SHIFT
(From OBERS to Base P l a n)

Cha n~~ in 20 20

N&I water requirement + 786,000 AL

Recreation needs — 3, 000 , 000 rec—d ;ivs

Fish and w i l d l i f e  needs no change

Electric power needs no change

Wate r  q u a l i ty  — treatment needs no change

— cost of t r e a tmen t  + $394 ,000 , 000

N :vi gat ion  — commercia l  shi pp ing no change

— r e c r e a t i o n  f a c i l i t i e s  less

— cost of  r e c r eat ion
f a c i l i t i e s  — $ 153 , 000 ,000

Shore l ine  r ec rea t i on  less unme t needs

Flood con t ro l  — need f o r  a n n u a l
damage red u ction + $90 ,000 ,000

Price Impacts

Economists label the relationshi p of market price to quantit y

purchased as price elasticity of demand. ” If one percent change

in the q uantity purchased of a particular commodity has a large

(greater than one percent) effect on its price , demand is said to

be inela stic. If the effect on price is small (less than one per-

cent) demand is labeled elastic. The coefficient ot elasticit y is

calculated as:

E - con dian e in quan tj~j~~d e m a n d e d
percent change in price
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I)
E XAMPLE OF IN ELASTIC DEMAN D

\ Demand is i n e l a s t i c  if and
when the  pe rcen tage  change

\ fp - P
. 1 1  2

in price ( is
~

grea t e r  than  the  pe rcen t age
______________________ 

change in q u a n t i ty  demanded 

- 

D 

(Q2 Q
l)  

-

Q u a n t i t y  Q l ~~

The p r i c e  e l a s t i c i ty  of  most agricultural commodities is hi ghl y

in e l a s t i c .  R e l a t i v e ly  sm a l l  changes  in  t he  q u a n t i t y  p u r c h a s e d  are

associ a t e d  w i t h  r e l a t i v e l y large  changes  in pr ices .  iThen t he re  is

an i n c r e a s e  in t i l t  q u a n t i ty  p r o d u c e d  of c o m m o d i t i e s  w i t h  in e l a s t i c

demand , p r ices mus t f i l l  t o  c i t  ir  t he  m a r k e t , gross income of the

p r o d u c e r  dec reases , and  ne t  income decreases  even f a s t e r .

The i n e l a s t i c  demand t r  f a r m  p roduc t s , coupled with the fact

t h a t  p r o d u c t i o n  of i n d i v i d u a l farmers has l i t t l e  e f f e c t  on pr ices

while the collective im p a c t  i s  g r ea t , has been a s i g n i f i c a n t  con—

tr ih ut i ’n to the chronic farm problem of low income and low r a t e s

of r e t u r n  to cap ital and l a b o r .  A d m i n i s t r a t i v e  e f f o r t s  to improve

th e p r i c e — d e m a n d — i n c o m e  r e l a t i o n s h i p  have r e s u l t e d  in numerous

m i r - - e t i li g ar r a n g e m e n t s  and e x t e n s i v e  acreage contro l and price

- I i p p ’ r t  p r o g r a m s . In 1968 , f o r  example , the  Commo di ty Cred i t

CorporaL Ion paid producers over $3 b i l l i o n  in p r i c e  suppor t  and

dive rsion payments , and 58 million acres were diverted from
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p r o d u c t i o n  of f eed  g ra in , wheat  or c o t t o n , or d i v e r t e d  under con-

s e r v a t i o n  reserve or cr op l a n d  adj  u s t m e n t  p rograms .

The magnitude of t h e  p r i c e  suppor t  p rogram , and the c o n t r o —

versv it generates , is often overlooked in water resource planning.

An important impact of large scale water development is its effect

on fa rm commodi ty  prices. When production levels are increased

more than demand , farm prices , gross income , and net income decline.

Because these changes a f f e c t  all  p roducers  —— not just the new pro-

ducers  — — income d i s t r i b u t i o n  is also a f f e c t e d .  Usua l ly , the

r e s u l t i n g  r e d i st r i b ut i o n  is less equitable.

What  are the p r i c e  impac ts  associr .ted w i t h  t h e  Base Plan pro-

j ec ted  level of production as compared with the OBERS prolection ?

Both the base Plan and the  UBERS p r o j e c t i o n s  were  b used on the

s p e c i f i c  as - r t i o n  t h a t  n a t i o n a l  supp ly and demand would remain

i n b a l a  c o n s t an t  r e l a t i v e  p r i c e s . Cro r ’ p r o d u c t i o n  levels

for  l- :e based on reg ional i n t e r p r e t a t io n s  of :~r oj e c t e d

t re :- . ~~~~~ su p p o r t e d  by t r e n d s  in ac r eage  i nc reases  which  are

expected to be forthco m ing f r o m  p r o j e c t s  a l read y f u n d e d  or under

c o n s t r u c t i o n .

From the regional viewpoint , the projected increase in produc-

tion may achieve reg ional development objectives if the increase

comes from relative decreases in production in other regions . In

o r der  to eva lua te  the  p o t e n t ia l  fo r  i n c r e a s i n g  the  marke t  share pro-

duced in California , it would be necessary to know the  comparative

advan t age  of C a l i f o r n i a  w i t h  o t h e r  r eg ions .  On a n a t i o n w i d e  basis ,

OBERS projections assume that trends in shifts in market shares

among regions would continue until 1980 but regional shares would

not change thereafter. Base Plan projections assume that the

share  of the marke t  in Ca l i fo rn ia  would continue to grow for some

c rops and decrease f o r  o ther s , bu t  unlike 0BEI~S , no anal y n is is

1/ U . S .  D e p a r t m e n t  of A g r i c u l t u r e , A g r i c u l t u r e  S t a t i s t i c s,  1969 ,
Washington , D.C., p. 541
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macic t o  i n d i c a t e  t~r e s~ e o 1 f i c  leve l of p r o d u c t i o n  on other

reg ions .

T a b l e  21 i l l u s t r a t L s  the  e f f e c t  t h a t  i nc r ea sed  p r o d u c t i o n

w o u l d  t h e o r e t i c a l ly  r a v e  on p r o d u c t  p r i c e s  a s s u n r in g  t h a t t h e  lng~~~~r

a g r i c u l t u ra l  p r o d u c t  ion is n o t  o f f s e t  b y d e c r e a i - t 2  n r o d r i c t  ion •- Ise—

wh er e  and r e s u l t s  i n  an a d - J i t i o n  to t o t a l  n a t i o n a l  s u p p l y .

Table 21

SE ySITI V IT Y OF PRICES In CHANGES IN CROP PROD U CTION LEVELS
( E x am r l e  based on a s s u m i n g  d i f f e r e n c e  in Base Plan and OBERS pro-

d u c t i o n adds t o  t h e  t o t a l  sup~~lv .
— 

Pe rcen t  of U.  S. Assumed P r i c e
P r o d u c t  ion O f f  f e r e n co  I’r i ce Ch an ge

Crop O BERS Base Plan (Per e nt ) f l l a s t i c i t ( F e r c e n t )

R i c e
1980 27 .~ ) 3 4 . 3  ± 7 . 3  — 0 . 5  — 14.6
2000 27 .0 4 1 . 7  + 14 .7  — 0 . 5  — 2 9 . 3
202 0 2 7 . 0  41. 1 ± 13 .1 — 0 . 5  — 2 8 . 2

C i t  m s
1980 1 7 . 5  2 5 . 5  + 8.8 — 0 . 6 7  — 13.1
2000 17 .5  2 9 . 6  + 9 .1  — 0 . 9 7  — 1 3 . 6
2020 1 7 . 5  2 7 . 7  + 10.2 — 0 . 6 7  — 15 .2

N o n c i t r u s  f r u i t
1980 4 7 . 9  60 .0  + 12.1 — 0 . 7  — 1 7 . 3
2000 17 .9  6 3 . 0  + 15.1 — 0 . 7  — 21. 9
2020 4 7 . 9 66 .0 ± 18.1 — 0 . 7  — 25.9

Tree nuts
1980 56. -a 68.3 -4- 11 .9 —1.0 —

2000 56.4 67.7 + 11.3 —1.0 — 1 3 . 3
2020 ~~~ 67.3 -

~ 10.9 —1.0 — 10.°

V e g e t a b les
1980 3 1.3  39.0 ~ 3 . 7 — n . 5 —

2000 34 . 3  4 5 . 0  + 10.7 —0 . 5 — 2 1. 4
2020 3 1 . 3  4 7 . 0  + 12.7 —0. 5 — 2 5 . -.

Using nice a.~ an examp le , t he  d i f f t r & n e ) e t w . - n O R E L S  a n d

I~ase Plan proj ect l en s  in 1081) is 7. 3 percent of  t h e  flat tonal

duction. The 7. 3 nercent increase in tro t ional ri a r ’ t t  t i n
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w o u l d  w i t h  a — 0 . 5  o : tc e .  e l a s t i c i ty , r e s u l t  in a 14 .6 p e r c e n t  d rop

in  t i l e  p r i c e  or  r i c e .

I t  ~n ou i d  he ~-~ nhas  ized t ha t  p r i c~ e l a st i c i t i e s  f o r  t h e  cate—

gonies in t h e f re geru g tul le were not e s t i m a t e d  f o r  t h i s  s t u d y .

T ire  a s su m e h  e la~- t i c i ti e s  \~ o t :  o b t a i ned by revi ewing  e s t i m a te s  of

price elasticitie s for a v a r i e ty  of individual crops a n d  selecting

t I l e  es t im at  ~ w h i c h  ceer i ed  rust ap~ ~u pr l a t e .

Fec .o~sc of  t n.e coup e I-: nuturo of t h e  p r i c e  r e l a t i o n s h ips ,

e e L  I at  ~~. g p r i c e  e L i s t i c i t ies t m  gr :ns of commodities (e.g.

v e 4 e t , l h l e ~~, o r  n e n c i t m u ~ f r u i t s)  i _ s  d i f f i c u l t .  For examp le , an

i cily [d ia l crop r ay  L - t v e  J i  ffei~cn.t elasticities in tire forei gn

m a r k e t  an d  in t h e  d c ne st i c  m a r k e t  as wel l  as d i f f e r e n t  e lo -t i c i t i e s

f o r  t h e  i e .- c , p r o c e s s e d , and  f r o n . e n  m a r k e t s .  In a d d i t i o n , e l a s t i—

c i  t [~~~ y or e  f r o m :  t 1 le f i r m  le ve l  t i  the  r e t a i l  l e v e l .  However ,

r e g i  r O 1e55 of t h e  OiI t ) l c f l i  f e e , an v  u r b r o r  t l i t  a f f e c t s  t h e  level

o t  p r e d o - - t i  o t t  of ar m .  c ummo di  t i e s  by s e v e r a l  p e r c e n t  of the total.

n i t  iunal u; rg, - t m i st include price effects in its analysis in order

to  aye : d t i e  nose  lb i i i  t v  ~t o v e r l o o k i ng  s e rio u s  s e c o n d a ry  c o s t s .

T i c  c h m g -  in  p r i c e  - r  some  o f t l r ~. c rops  l i s t e d  in Table 21

is so L a r g e  t n a t  o t h i c r  a ~u s t : - t n t s  w o u l d  be f o r t n c o m i n g  b e f o r e

P r  -~~s Ic 11 is j r  as is :01 t e L .  Ii v c c .  the changes i n d i c a t e d

9 ~ ee 1  : r r i ng  p r r c ~ :i:; 1 i : r - o c e  s h o u l d  r a lee a d d i t i o n a l  s t u dy .

I t  t u e  i n cr , i  - i  p r o d i : c t i - n  w e r e  l i m i r c g  to  u n i v  a few crops

cc i c i ct  5 uI d he less Sen  us b e - . i s ~ f a r m e rs  cou l d sh i f t to

othit- r crops i i :  i n . r e sed  u r c u u t ion  c i r o e d  p r i c e  d e c l i n e s . I l o r e v e r ,

f r  t i e  h o s e  P l a n  m u s t  1 t h e  C a l i r o r n i a ’ s rru~~or crops are p r o j e c t e d

~ t h i  g o o n  ieee  is th in O F L E S  . J r  addition , t h e  p r o sp e ct  f o r  t he  two

m aj o r  er - : - o f  t h e  ~~~~~~~ t i t a t  are c o n t r o l l e d  by g o ver n m e n t  p ro—

g r i l l s  — —  r i c e  and o ct  t o l l  — —  p o i n t s  t o w a r d  l i t t l e  p o t e n t i a l  f o r

i n c r - . i s , . J 1 - - - oH .  (See Li i i d i  - - c u s s i o n  of  the  o u t l o o k  fo r  r i c e  and

co t  t o l l  ear l i em i n  I -
~ secti on
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In summary , da t a  r e q u i rem e n t s  f o r  e v a l u a t i o n  ol p r i c e  i m p a c ts

must i n c lu d e  p r i c e  e l a st i c i  t ie s  and c o mp a r a t i v e  a d v a n t a g e  among

reg ions .  Roug h e s t im a t e s  of p r i c e  cl ;i~ t i c i  t i  Os and  t h e  a s s un p t  b ite

used  h e r e i n  i n d i c a t e  t h a t  t i r e  d i f f e r e n c e  be t ;-a . en O B E R S  and Base

P l a n  p r oj e c t io n s  of  a g r i c u l t u r a l  p r o d u c t i o n  c o u l d  h a : e  m a j o r  i m p a c ts

on p r i c e s  and in c o m e . Da ta  I r e  no t  a v a i l a b l e  t h a t  - c o l d  i n d i c a t e

t h e  e x t e n t  of th e se  i m p a c t s  upon the C a l i f o r n i a  Reg i on  or  upon  o t h e r

reg ions .

EFF 1 . ( 1  S ON ENVIRON’thNT-\L H.-\l .I Ti

P r oj e ct  L I e v e 1~ p ment P l a n

Irp l~~m lcn tat i n  of  t h e  project deve .1 pr-~ nt p 3 a i :  15 1 1 0  cause

e n v l r - - - l : o - : I t  al impacts upon several of  t h e  R e g i o n ’ s n a t u r a l  r 0 s cu r c e

I h e . i -  I l o w i n g  p a r a g r m n .~~—r d i s cu ~ s t O so  i l I t l i l t S .

l~ i 1d and  Scenic_ Ri ve r—

R e s e r v o i r  O c v e l o o m : e n t  o f  S U i t  i c C  a l t e r  w o u l d  he  f l e r  d i  t o  mc t

w a t e r  supp le lin t f l o o d  con t r o l  r c q u i  to w n t - l  of  h i s - F l i t :  n r c j e c t i o n s .

Thcse r e s e r v o i r s  w o u l d  re luce t . p o t - c t  l a l  ol  I r i  s t r e a m -  t O

a t t a i n  t h e  w i l d  c i t o g o r v  of t i ;  R i  icr t o  O t i ~~ R I - :  r $ v e t - -

R e s e r v o i r s  U . n t  n e c e s si r i  iv  p r e c 1u d t ~ t h e  i t t a i n : : . n t  f t u e  rd - u n —

in g  LI c at e g or i e s  of scenic i i i  r - -: r 0 t i o n  r I - c r c .  i h e  s o t  c

r u  t e n  deve lop  me t ; t 51 es i t -i lo ot e d  -n 13 rI 4 i o n  e r -  j u . - wh i ch l ive

a t o t a l  of  1, 200 s t r e am  r i l e s .  ‘- t a n v  r i l e s  : t h e - s o  St  i . 1 .  co u l d  he

c l a s s i f ie d , by r e - i d l e s , i n  t -~e- w i l d ,  S c e n i c ,  or  n c r -  t i n  c l i s s i f i —

c a t ion . P o r t i o n s  of  f i v e  o f  the  Reg i n ’ s s i x  r i v e t - - h ave  l a - e n

i n c l u d e d  f o r  s t u dy  u n d e r  S e - c t  ion 5 ( d )  o f  t h e  4j  id  and S c e n i c  R i v e r s

A c t  ( P . L .  9 0 — 3 . 2 )  c o u l d  be c h a n g e d  i n  some m i n n e - r  by  r e — c  r vo i r

d e v e 1o pr ~~- t i t .  S ue -  o f  t h i s  c h a n g e  w o u l d  I n v o l v e  in cr ~~ae~~-d el i  ~ov ’ ie n t

and a r r p r e c i t i n  of  t h e s e  r i v e r s  w h i c h  has  been d e n i e d  e r e v i . u s iv

0 cau s e  i l a ck  of a 

F I n d  - - : : r  r o l  :0 — r e -  w o u l d  r e q u i r e  1, 905 bank  ml l ee  o lev :-es

a n d  2 , 510 m i l e s  of  s t r om c h a n n e l  w o r k .  These  w o r k s  are  n o t  l o c a t e d
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in wi lde rness  a r e as bu t  are usuall y near  c o m m u n i t i e s  and o t h e r

b u i l t — u p  areas  whe re  they are desi gned to be compa t ib le  w i t h  t h e

local environment.

Fish and Wildlife

Surface water development as portrayed in the nroject develop-

ment plan would affect almost 1,950 miles of anadromous fishery

s t reams if used to s a t i s f y  Base P l a n  p r o j e c t i o n s .  These s t r e a m s

represen t  the bes t  anadromous  f i s h e r y  h a b i t a t  areas  of t h e  R e g i o n .

The overal l  e f f e c t  on t h e  f i s h e ry  would  he m i x e d , w i t h  some s t r e am

reaches b locked to f i s h  mi g r a t i o n  w h i l e  o t h e r  r eaches  w o u l d  b e n e f i t

from cont rolled releases of  water. It hi re  been  e s t i m a t e d  t h a t  u~
to o n e — q u a r t e r  of t i r e  f i s h e ry  r e s o u r c e s  of t i r e  N o r t h  C oa s t a l  a r i a

co u l d  be lost  as a r e s u l t  of w a t e r dev e lopm ent proposed  u n der  the

p r o j e c t  development plan .

The r e l a t i v e  e f f e c t s  of s u r t ac o  de v e l o p m e n t  wi u l d  be r e d u c e d

w i t h  c o r r e s p o n d i ng  r e d u c t ion s  in n r o j e c t . ed r e q u i r e m e n ts .  For

example , an y  d e t r im en t a l  e f f e c t ~ t e e t h e  an a d r om ou s  f i s h e ry  w o u l d  1-c

r e l a t i v ely sma l l  i f  the  p lan desi gne d t e e mee t  S e r i e s  D— 1970 p ro j ec -

t ions  w e r e  i m pl em e n t e d .

N an ’,’ s u r f a c e  d e v e l o p m e n t s  in t h e  S a c r am e n t o  R i v e r B a s i n  c o u l d

be f o r m u l a t e d  to p r o v i d e  i m p r o v e d  s t r e a m f ] o w  t h r o u g h c o n t r o l l e d

r e l e a s e s .  Such r e leases  w o u l d  he e s s e n t i a l  to i m p r o v e m e n t  of the

anadr o . - -- u s  f i s h e ry  by e x p a n d i n g  s p a w n i n g  dr ea ~~.

The e - f f ~- c t  of t h e  p r o j e c t  d e v e l o p m e n t  p l a n  up on  t h e  c o m m e r c i a l

f i s h e ry  has no t  been  e v a l u a t e d .  C o m m e r c i a l  f i s h ei  j oe  are d i s c u s s e d

in  A p p e n d i x  IV , Econo m i c  Base and P r o j e c t i o n s .

The b ay s , e s t u a r i e s , and f r e s h  w a t e r  s t r eams  are  vi tal links

in t i t e  l i f e  cyc le  of a n u m b e r  of species of o c e a n — g o i n g  m a r i n e  lif e

t h a t  are taken commercially . These areas provide spawning and

nursery care for t i l e :  young of such species as salmon , steelhead ,

str iped bass , and American shad. Some of nan ’s activities involv-

ing water resource developments have affected some species by

l 2~)
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di ~r i ; t i n n  t h 0  C~~ , I s e  i t t ia l I i n k  b~~t o -~~en t h e  U c O U P  e d  h a s , c I s t u a n i o l ; ,

l n i  I n~ - -l  -‘ - I o r  t I- a im s

- c - s  p r  - - e ~~ - - h i s  bc - t i -la Jo tI) m d  solving problems caused t -

I . e 1 _ e d l e S  l~e~ b l o c k i n g  i p l i  u r - : in g  up of sl i r :n i n g  a r e a  ,

e go i : :d I I  v , a n d  t r I l l - r i n g e~~~~ - l u t e s  i n t o  S t i - - i ~~it- , h av es  and

e~~, t n a r i e u - . ‘
~ I , . - -~~ n - ~ ’ t a  t i  .‘e - f t o t t - s  a r e  r e - n u i r e d f i t  5 a V C  t h e

i n i t  i c  e n : i  role- cu t , iPC - . . , i l f l t  c m  b et - h i n l a n d  a t e  of  f e h or ~ h a r v e s t s .

p .  . -
~~~ 0- - 1  gu i l t - u  :.;e ij i d t f f e  t i la r~~ p a r t  of  the  w i l d -

l i f e  r e s e n i r e e s  ef  t i l e  N. r L h i  ( O - . i 5 t i i  S-oh r e g i e e n .  .-\ . h rn o - ; t il l  elem ents

01 t ue -  p r o ) e c :  l v c l men t p lan ~ o i ~~cl o h  [ m i n u t e  some k i n d  of :jld—

i j I e i c ; i h i  t a t , u~i t ht d r  h a b i t  m l  h e .- i t r g  p a r t i e i i i . : i r l v  v u l n e r a b l e .  T i r e

l e t t e n  il~ l u ; . d  c o r e  h i a h i  r a. , loca ted  in L i i i  C I I I 1 V O O  b u t t o n  o i m l d  he-

i f l u n d a t e u  or d e st re c e c i  by assc; - j m t e -d  r on s t r ; :- - t r e t ! ;  a r t  i J i t l e s .

R i o t e r  n - l o g e - - a t l e l  S O I t l e  s u l t r I e r r a i r g e  s c f  a l m o s t  ~ r v  m a j o r

r t h i  lie ’a-; t de~~r t e n d  w o u l d  b e - i t  f~ - c t - . - . p r o~~e - c t  J r c a t e ’ i e - v e l o p —  

I t s .  l s i i i : r  r I l l i g e s  OlO l i l — u t .  m l i v  i o ~~~t~~d a ! o l r g  t h e  l a r g e r c c m f l \ d n

hu L t e e:r _ , oe i . i l . . n - g  eel t h  .r -  t t c !  t l ~~~. i  l a m  ; a h i t ; tt  w o u l d  \~o lo st

t h t c d i tu .m - - a re  u ! su a 1 l ’. t h l e : llr ~~~L a -irabl e l e s e rv ir  s i t e~~.

u H . ha t u l  m a 1 and  t tin el 5; t cc

A I L h I - I l u t t I  l u c r e  .i~~e c l  de \ ’ e . I - p r l e l r t  ca 1s t -  l e s s  -I i ; e s i r a h i e

lil t I l l i e  n a t u r a l or  cul t i i r , i l  C I t e  - , i t  ;-:- i l d  h~- i r e  ee - ; — ar v t o  identi t y

su e  - i f i c ’  p r o j e c t  I u t  ; o i r - c  t e.ie t e n . I . l f l o  ~~ e -h i  i r i t i c t s .

i i  I L I e  r i - s — ;

~~~1. l er -ss  ;t r c a  c o u l d  n o t .  : 0  S i S n i f I - i r i t  lv  o f  i - c t e d  by w a t -r

p r  P c t d e C  l e i m e t  t s  ti l l  I t - s  conv e y a n c e  svsteuu- Ice -r e  ce e n - , t r u ct e d

lc n -J sa  in - l i  - i n c a. C -rr t h o t s  w i t h  : i l d ~ r - t c S S  a r e a - s  may n - s u I t  f r e e r ,

t u t u r  I r e : l 7 r t , u t i ll s v . s t e - l : s , u t l i l t n i ~~: l t s — c ’ t  - -w a - , and f r om

p ene _ ib le e t c  ;t ;1 . : t  h e ’ i i  t i t -  . 1g . r e - u  n. .~ ~ e ’n u s c .

1 lI t
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I ~ t 1 1 t  u - - — c t , h  - - t b i t  de ;

Imp I i -m en  t i  t i on  o h  t i ;  c r - j  . - t dove-  1 ou p lt i t t  plait s a cid have an

i”p act  in v a r y i n g  degrees  on w a t i .- r f e w l h a b i t a t  a r ea s .  S t r e a m f i ow

di v~. ru-u ion w o r k s , i n v o l v i n g  ex p o r t  o t  w a t e r  f r o n t  r i v e r  b a s i n s , c o u l d

r e s u l t  in c ;l a n g e s  in t i n -  e c o I e e g i c c m l sy s t em s  of e s t u a r i n e  a r ea s .

However , i t  is h e l i e - v : d  t h a t  t h e  n e t  r e su l t  of f l o w  d i v e r s  ions may

not materia lly m i t e r est u ari Le s in  a d e t r i m e n t a l  w a y .  T her e -  is a

l a c k  of knote’l e d C e  o~ consecuen ee - u r concerning quantifi able measures

in eco log ic and e c o n o m i c  t e r m s .  Of prime- importance is t i le -  impact

on the  S a n  O r n r c  I -~co Bay , S t e  r ; t l l e - n t o — S a n  J o a c tu i n  D e l t a , and Eel

R i v e r D e l t a .  The P e r i p h e r a l  Can a l  w o u l d  be op e r a t e d  to  d i s t r i b u t e

a f r e s h  w a t e r  supp ly  to  a l l  p a r t s  of t h~ i n t e r i o r  of the  S a c r a m e n t o —

San Joaquin Delta and at th e  SIilll e~ t Ime pc -vi de a positive downstream

flow of waLer throug h the 1)elta channels to San Francisco Bay .

jOe-se flows would protect the Del’a fisheries , pr ima ril y the striped

bass and s a l m o i t  by re s r u r  ing norma l flow di re cti on and by counter-

actin g polluti on of the San Joaquin River. Urbanization , pot~eI~
plant sitin g, and  industrial plant location may cause conflicts

a l o n g  t h e  sh o r t - of San F r a nc i s c o  Bay , Humboldt Bay , Monterey Bay

(include s Elkhorn Slough) , and Morro Bay . Deve lp etuent to meet

urban , newe r , r e - c r e a t  ion ic at  ing, and industrial needs threaten the

existenc -..- 01 wIldl ife h a b i t a t  it  1 . - i k e  Earl and Talawa Lake , Del

\ort0 County; Bolinas Lagoon , Man n County; Mugu Lagoon , Ventura

C crii r t v; Sunset B ay , Anaheim Bay , Bolsa Bay , and lpp er he -r-: nort Bay ,

~ r ; in g e  C o u n ty  and San El i jo  Lagoon and  T i j  crana R i v e r  E s t u a r y . San

D i e - g o  C o u n t y .

The g r a s s l a n d s  area al ong t h e  t r o u g h of  t he  San Joaqu in  R i v e r

provide s a tremendous nesource for waterfowl and shorebirds. Loss

of  t i ;  ~s habit - m t  t i ; r o u g iu con v e r s i o n  of a c r e - a g e - to i n t e n s i v e  agr icul -

t u r a l  p r o d u c t  ion or  o t h e r use-s would  mean a r e d u c t i o n  in numbers

and p u t s e l b i s  s p e c i e s .  S o i l s  in t h i s  area may be t o  p o o r  in q u a l i t y

to :ill w c o n ver s i o n  to c rop ir -ind  uses .
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Shorelines

The Region ’s shoreline is a valuable resource , t i t e u t i l i z a t i o n

of which needs to be p l a n n e d  in a manner  to best  se~rve t h e peop l~-

with a minimum of detrimental effect upon thi~ environment. Ra ter

regulating measures could change the- natural supp ly of sand te t h e

coas t and thus  i n f l u e n c e  t h e  l i t t o r a l  beach t r a n s p o r t  and n o u r i s h -

ment. Developments such as beach parks and wildlife refuges would

help preserve the environmental qualities of the  s h o r e l i n e .

Some form of land use plannin g nust be implemented and enforced.

Besides the estuaries , lagoon areas , and marshes which need protec—

tion We mus t define those areas that have aesthetic value .

Accordin g to Appendix XIV , Electric Power , there ma\ he a

requirement for 40 or more powerp lant sites along the coast to meet

the  demand f o r  e l e c t r i c  power .  N u c l e a r  pow erp lan t s i t i n g  l i m i t s

o t h e r  deve lopmen t  uses up to 2 — 1 /2  miles f r o m  the  s i t e .  Each s i t e

would t h e r e f o r e  r e q u i r e  f i v e  mi les  of coast or a t o t a l  of 200 m i l e s .

The 200 miles mi gh t  include reaches of scenic  head lands , sea c l i f f s ,

rock y shore l ines  and o t h e r  v i s t a s . S tud i e s  shou ld  be made to

de t e rmine  the  e f f e c t s  of n u c l e a r  p o w e r p l a n t  c o n s t ru c t i o n  and one-na-

tion upon 0oastline environment. Results of these studies would

provide the basis for developing corrective measures aimed at

m i n i m i z i n g  adverse  e f f e c t s .

Powerplant s i tes cou l d p roduce  p o s i t i v e  e f f e c t s  t h r o u g h a l loca-

tion of open space or recreational use compatible with nucle ar

development. Development for power where great quantities of water

are necessary for cooling purposes , should be studied to determ ine

the effects of discharge of cooling water on the stabilit y of the

ecology .

Whether the developments nece ssary under the lower economic

activit y projections would reduce tire environmental quali t~ of
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2 0  s;e o . e - d e p e t t d s  iii m l a rge .  me m e s i m n e  on t I l e  a d e q u a c y  of t h e

mt ; l a a e l I i e s  used in p ] ;i n f l i n g  and construc t ion. This is true for

u r t r a n  deve l o pm e n t  , peua’c -r nlant s i t i n g ,  or f l o o d  c o n t r o l  works .

h nhran expi mi ts i on unde r 1111Cc Plan p r o j e L - t h u i n s  w i l l  r e - r t u i r e  an

— .10 I t i o n al  3.  7 nri ilion acres 0 t he  year 2 (120. If inadequate

c o r i n g  a l l o w s  p r i m e  a g r i c u l t u r a l  land  to go i n t o  h o u s i n g  t r a c t s ,

o r  i f po l l  t i c r m l ex p e d i e nu t e - pertr i t u r b a n  colrj un! t ies  in a f lood

p l a i n , t I t e r  we can ex pect u u t ) e - f l  5 0 c c  - i rd  t h e  supp ly of p r ime  a g r i —

c ut  r u r a l  land  to u-ott or f r o m  t h e  pr cwth p r -j ec t ed .

A l  to r l t i i ye P b  m u t e s

A t l u d n e ull oels  f i - d u e n i e s  shonl d no t  he t ~e r i o us ly  a f f e c t e d  by

mos t a l t e r~u~i t l v e  plan- s tor de ve l o p i n g  ‘ c u t t e - r  s u p p l y  ( a l t e r n a t i v e s  to

— t i l t  O c t  wa t e r  r e g n l . - m t i on)  , a l t ! r u um g ht t he i m p a c t  of w e a t h e r m o d i f i c a —

t io n its p r e s e n t l y unk nown .

M l  l d e r n e s u - c  a reas  may be a f f e c t e d  by we-a tirer modification , hut

t ile I r p m e -t c a i r i t e t he e v a l u a t e d  w i t h o u t  f u r t h e r  s t u d i e s . I t  w o u l d

s ec t ;  t h a t  t h u e -  w i l d e r n e s s  a r e a s  w o u l d  p1ev a a or r o le  in  any

p l a n n i n g  sch r em e  i n v o l v i n g  ece - ; i t h i e r  iu i c -i i f i u a t  ion , b e c a u s e  t he w i l d e r -

ness l a n d s  w o u l d  a c t  is w a t e r  st r ipe are m s .  I f  t h e  w e a t h e r  m o d i f i -

c a t i o n scilentue inv . lv ed rte di f y i  ng cr  c h a r i g in e t  the la n d s c ap e .  t hen

con t 1 i c t  S 111 11. de -v c -l u i .

j u t -  e t i v i r e l r l l u e n t a l  i m p a c t  on b i t t - i t - u t  ire -as by d e v e l o p m e n t  of

i h t e t n l l l t t i v e  so u rc e s  o h  w a t e r  stay be ~r i r i c a l  i n  s n e c i f i c  l o c a t i o n s .

I n e : ; m r . t l e , ne t c u e e v , m l  o t  p l u r - . t t n h i . t e -es a long t i m e  Lowe r Colorado R ive r

w o u l d  Ic  duct: hub i tat t o r  one spe c iec, of  dove Set  s e -y e -  rd v that i t s

t i t u r e -  would b e- unc e rt a in. i’ r ie e r t o  i m p l e m e n t a t i o n  of a ny  phreato—

p h ; v t e  - o t i t r o l p r e g n , m l u e s  , s t u di e s  s h o u l d  b~ undertaken to determine

t a  e l  i - c t  e c u  f i sit m u u  d W I  I d l i i  e . Mast e water reclamation should

pre y ide i p o s i  t ive effect on t i m e  env i r on h t t en t , as long as considera—

t ion is g i v e n t i  t i l e  e n v I r o n m e n t  i n  t i u t  d i sposa l  of  s a l t s  and o the r

re: - idue t r em such  t re -a tmcn t s
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If increasing crop \‘ields re - n h  re addi t i on a l  us e  of f e - r t l  I i  zeurs

and pest icides , residues should n o t  be al lo i - cd  t o  e n ter  s c s t e r e s

where  they could  ev entua l lo . - r e a c h u  c i t J  mart wi  I d l i  f e  m d  degrade

~ I I dli  f~ t h a b i t a t .  H a r m f u l  re - s i  dues  s h o a l  d he p r  v o l t  t e d  I r e m  r i - m u - i t —

ing r iver  sy s t e m s  w h e r e  they cc -o ld  s - r i o u s l~- a t  f e - c t  e s t u a r i n e -  and

ocean resources . Reducing M O l  per  cap i t a  use o f w a t e r , i t-u r~u v i r . p

existing project operations , reducing cr~ n i r r i n i t io n r e  I d o l  r e - m e - i t t ,

and increasing irri gation ef f i c i e n c y  g e n e r a l ly  m o u l d  p r o v i d e  a

p o s i t iv e i mp a c t  err t h e Reg ion ’s en v i  r n - c u r t  5 i 1 1 1 - c t o t a l  w a t e r

r e q u i r e m e n t s  w o u l d  he  r e d u t e e d .  In local  s it  : l : m t  I cit ~ j d v c - r  so e f f e c t s

may evolve , bu t  we mus t a s u - i u u : t e  t h a t  th ese m e - t u t Us of i u r p r o v i i u g  the

w a t e r  supp l~- p i c t u r e  also would  i n c lu d e~ i m p r o v e - m e - n t  of 1-u t t e r

q u a l i ty . Open space and t i r e  s u p p ly  of a g r i c u l t u r a l  l a n d  :ra’.- s u f f ~ r

from improved w- .i te r d i s c - S .  A l s o , the  g r a s s l a n d — - c t  l a nd au - is of the

San Joaquin \~al to c o u i d  he d a m - i g t -d s i n c e -  t h i s  — i r e - i xist -- r e t :

because of agricultural retur ir l a t e r .

G r o u n d — w a t e r  deve lopment  does not  ap j-e ar t e~ ru l ve : a si g n i f i c a n t

impac t  on the  e n v i r o n m e n t , a l t h o u g h  h i g h  watc -r ta b - les re-s u it i tug

f r o m  lack  ot ~ p u m p i n g  coul.d cause d r ;m i n a g e  p r o h l e -ms . o v e r d r a t  t of

g round  w a t e r  has c r e a t e d  suh t-m i den -c whi cIt is m o r e -  u l m . a g  i n s  t e

developed land t i t an  to e n v i r o n m e n ta l  c o n d i t i o n s .  I f  a gr e e un d_ w a t e r

ba sin i s  h y d r a u l i c a l ly  conr e - c t e d  to su r f a c e -  w a t e r  t h e - r e  mut e be a

loss of ponded w a t e r  or m ar s h l a n d  br ab :i  t a t  t h r o u g h e x c e s s i v e -  ground-

w a t e r  r emova l .  S t u d i e s  shou ld  he u n d e r t a k e n  t e - de- - t e r u  i r r e  suc h

e f f e c t s  in areas  t h a t  have  si g n i f i c a n t  w i l d l i f e  h a b i t a t .

M a t e r  q u a l i ty  improvement  is a n e c e s s i ty  fu e r  e t t V I  r e t i l m e n t a i

e n h a n c e m e n t .  H a b i t a t , a e s t h r e t i c s , r ec r e a t io n~ a l l  w o u l d  I C e- e n l r a n c e -d
by improv ing  w a t e r  q u a l i ty .

A l t e r n a t i v e s  t h a t  r e s u l t  in r e d u c i n g  f low t h r o u g h e s t u a r i n e -

areas may c r ea t e  an i m b a l a n c e  between f r e sh  water f low s  and  t i d a l

a c t i o n , thus  chang ing  t i re  eco l e g  h cal sys tens t~ i t h i n  these  c-st ua r  i nes .

Also of i m p o r t a n c e  to e - s t u a r i n e  areas  is the qua l i t~~’ o f  w a t e r

1 3 +
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e - tlte - I t tt 5 t h i n  t t s t u ar v  f r o m  r i v e r  sy s tems . Changes  in s a l i n i t y  ran

chang ~ t I m e  c l u i r d r e l t e r  of cover  in marsh areas.

lie t s O l  lfl i.:ii t ion of ocean wa te r  as an a l t e r n a t i v e  sour-s e of

t~ d t -r  - u i  p i t t  involv e - impac t s  on the  c mv i  r onmen t  and  ecolog i c a l  sys-

te m s in s e v e r a l  a re -as . F i r s t , t i le  p lacement  of d e s a l t i n g  p l a n t s

could  compote  vi t i m o t h e r  land uses such as s c e n i c  a r e - a s , f i s h  and

w i l d l i r e  h a b i t a t  are - is , r e c r e a t i o n  areas , u rban deve l on m e n t  needs ,

aurd industrial needs. Second , there could be an effect on t h e

e n v i r o n m e n t  f r o m  the  d isposa l  of waste  p r o d u c t s  f r o m  the  p rocess

o f d e s a l i n i za t i o n .  O t h e r  c o n f l ic t s  t h a t  could he s i g n i f i c l i r i t

inc lude  power transmission lines to the plan t site and conveyance

and d i s t r i b u t i o n  sy s tems  fo r  ex o o r t i n g  w a t e r .
(lpen s p a c e  c o n s i d e r a t i o n s  would  not  change m a t e r i  a l ly  regard-

less f a l t e r n a t i v e s  chosen fo r  d e v e l o p i n g  w a t e r  supp l y.  P o p u l a —

t i e in  p r o j e c t i on s  and reg ional  d i s t r i b u ti o n  w i t h i n  any  p o p u l a t i o n

projection would appe-ar to he the  mos t c r i t i c a l  v a r i a b l e s  in

an a l ’ - t - i n g  open space i m p a c t s .  iu’i t h o u t  p rope r  p l a n n i n g  f o r  urban

deve lupine -n t , flood control works , teeter development and so forth ,

c - f  f e c t i v e  open space will not he available. Retention of -pen

sp a c e  th roug h r e t e n t i o n  of w o o d l a n d s  and g r a z i n g  lands  w i t h i n  u r b a n

i n f l u e n c e  zones is i m p e ra t i v e .

Ind er t i e  p r e e j e c t  deve Mp - m o n t  and a l t e r n a t i v e  p lans  t h e r e  are-

u ciav b en e f i c i a l  e f f e c t s  to the— e n v i r o n m e n t  f r o m  e ros ion  and s e d i —

me n t a t i ~~m 1 c o n t r o l  and reduced  damag e-s  f r o m  w i l d f i r e s .

The imp r o v e d  vot e-n quali ty , increased water availability and

l en g t h en e d  s t r e a m f l o w  m t  : t h e  d r - . season a f f e c t  many s e gm e n t s  of

t h e  en v i r o n m e n t .  St re- a lt-, f i s h e r i e s  are improved  vi tO t i r e b e t  t e r

q u a l i t y  w a t e r  and t I n -  i n c r e ased w a t e r  y i e l d  b e n e f i t s  r e c r e a t i o n ,

f i s h  and w i l d l i f e , a g r i c u l t u r e  and Nl & I w a t e r  s u p p l ie s .

I)ecrease-d s e d i m e n t  loads in s t r eams  g r e a t l y enhanc e -  spawning

o p p o r t u n i t i e s  f o r  f i s h , imp rove the  r e c r e a t i o n  q u a l i t i e s  of s t r ea ms ,

and decrease detrimental sedimentation downstream . An adverse—
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e f f e c t  of the  decreased s e d i m e n t  load in streams is its negative

i m p a c t  on beach nutrition. However , man ’s inability to conto l  a l l

s e d i m e n t a t i o n  insures  a c o n t i n u i ng  source  of m a t e r i a l  f o r  the

beac hes .

I’los t of t he  b e n e f i t s  of reduced w i ld f i r e s  are f a i r ly obvious .

M i l d i l f e  h a b it a t , p r o t e c t i v e  wa t e r shed  cover , t imber  resources ,

rec r ea t i on  q u a l i t i e s , and scenic beauty are but a few of the natural

r esources  w h i c h  are spared  damage f rom wildfires under these plans.

PROBLEMS AND CONFLICTS

C o n f l i c t s  e x i s t  among o b j e c t i v e s  and between v a r i o u s  mean s

(p lan  e l e m e n t s )  to s a t i s fy  demands . Tire f o l l o w i n g  d i scusses  some

of the  cor f i l e t s  among m u l t i o bj e et i v e s  and evaluates plan elements

as t h ey influence different objectives.

E n v i r o n m e n t a l  Q u a l i ty  vs O t h e r  O b i e ct ~~ ,e~~~~~~c t i v e s

The ob jec t ives  of n a t i o n a l  and reg ional development and , in

part , the well—being objective are attained by the production of

goods and servi ces. Achievement of these objectives , how ever , has

many times resulted in environmental degradation. Everyone has

been made aware of the  problems of ove rc rowding  and p o l l u t i o n  of the

land , a i r  and w a t e r .  They have been genera l ly  discussed along w i t h

o t h e r  problems in the  p r e c e d i n g  p a r t  of t h i s  s e c t i o n .  Spec ia l

a t t e n t i o n  is g i v e n to environmental quality in the PLAN OF ACTION

p o r t i o n  of t h i s  r e p o r t .

ht.Liona1 c
~s N a t i o n a l  Devel~~~~~~t

As pa r t  of the U n i t e d  S ta tes , peop le  in the California Region

l i v e -  a m a j o r  i n t e r e s t  in n a t i o n a l  deve lopmen t .  Howeve r , they have

un even more  v i t a l  i n t e r e st  in  reg ional  development. If tire Region

can imp rove i ts  p o s i t i o n , even i f  i t  is at the  expense of tire rest

01 the nation , it nay consider itself b e t t e r  o f f .  Wi tness  the

c c o : l p o t i t i o f l  f o r  m a j o r  f e d e r a l  c o n t r a c t s .  From the reg ional  p o i n t
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c f view , i t  is g e n e r a l ly  cons ide red  des i rab le  to inc rease  tir e

Reg ion ’ s share  of  p r o d u c t i o n  and o u t p u t  over t i m e . how~- ver ,

increase-s in air pollution , crowding, and crime rate-s are- sottte- of

the reasons causing many peop le- t e e  q u e s t i o n the d e s i r a b i l i t y  ef

rap id economic g r o w t h .  h i m i l e  a lmost  a l l  p l a n n i n g  gre tup s  s t i l l

strive jeer prowth , there is increasing intere st in controlled

growth .

Assuming that an increased level of production under a

regional objective is acheived throug h reduction of production

elsewhere , there wou’d still be- conflicts between re gi eu na l objec-

tives and national well—being objectives. For example , tire

Federal Government has irad a program for many decades desi gned to

improve farm incomes , and , in 19(5 paid farmers over $~ billion in

various support payments . The shifting of significant quantities

of production from other regions te - California would result in

increased program costs to maintain tire s ame level of net farm

incomes. If net farm income i s  maintained , t h e gove rnment programs

would have to he expanded in both the case where prices fall due

to excess production and where prices are constant and production

shifts to California. Regional objectives could be achieved in

the latter case , hut not in the former.

Dams and Reservoirs

An important element of water resource development is the

multip le—purpose reservoir. A reservoir may be operated to pro-

vide water supply , flood control , electric power , recreational

opportuniti es , improv e water quality, and preserve or enhance fish

and wildlife resources . By combining a number of functions into

i n c  project , mis w ith a multip le—purpose reservoir , all functi ons

benefit from the joint use of facilities and functional costs are

thereb y reduced. Howeve r , more emphasis should he app lied on

locating dams and reservoirs to avoid interference with wildlife

habitat or damage to  other resource values.
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-isO a n d  Wi I d i  l i e - -

Conu tr lm ct ion of a ml iii ~nd r e s e r v o i r  coi l  have  b o t h  adve rse . - and

he n i e f i c i a l  e f t e c t s  t i p u e l t  f i s h  m u !  w i l d l i f e  re - - sou r c e s .  A d u e t  w i l l

c r c  it e -  in - - ‘~~~t a c 1e - p r e v e n t i n g  m~n a d r om o u s  f i s h  f ro t im rea~-h in g up—

st i - e - a u t u  sp a w n i ng  N e d -i u m p  d .  - v ii  if me - sod s - ire- employe d to ports !

sp aue- ~i ng f i s h  t m  eve rcouu :o t he  dam ( f i s i r  l adde -rs  , t r a t e t  i r rg alr d

trtr - u~ log ) , t h c ~ r e s e r v o i r  i n u r r d m m t e -s mant -’ m i l e s  of  s p a w n i n g  ~r m d re -a r—

l u g  h a b i t a t  as icoll as inundat ing the  s t r e a m  h a b i t a t  i f  r e s i d e n t

I i s p .  A r t  c r1 1) t~ t o  u t i  t I g a t e  t !m e~se losses Os construct i cur i f  hat

cries and art it Ic ial snawning arc-as have be-c ur expensiv e- - and i mav e

rtet wi ti t it i xeud success.

.\ n~ 5er \su i r el se can inundate - land s valuable t e l  b i g C i t t - e - , cu p—

l and  0-ture , a n d  w a t e r f o w l . The va l le - v f l o o r s  - f e e t I j i  11-s . and n i t s i r —

i in l a n d s - i re  g e n e r a l ly  t h e  r t e e t. p r o d uct i ye - and t h e  tT iO5 t i nr om ert an t

t o garn- h i n d s  ord air h c i  1— c . For e x a m p l e  . t h e  s ize  and t e a l  th of a

d e e r  h e r d  i i -  - u s t u m i  1’. de t e  r u t i n -  ci I’ - the c a r ry  irt g capac  i tv  of t i m e

w i n t e r  r . m t t c e  and 1 L e  best wint c -r r i c e- i s  o f t e n  in t h e -  y a l 1~ -v a r c -a s

tha t are D O t e  : tti - ~ l r ve n ir si te- s . t i n  t i e- - t i e r  h - t n d , r e - s e r v e - i r s

ha ve- e - l r !u u t l r e - e d I l - i ! u c -~~~- n- - s o u r - os l~ crc- it ing I re-us !u- ~- u m t - -r l ] i e -~~ . Ccn—

rd l e t !  r e !  eas e - - - f r o m - t o r i g - in  t 1 i e ~~ re s e r v o i rs  m ay hn - u~ e-d to

au ig t u - n t ci tre — iru i I o w ~ - -r fish du tr ing the normall y cmv suiurrue r

a n d f~ 11 5 e i e t t ~~

gec re - .c t  ion

Re~m c r v i r s  c - : u - ~ i t o t e  an it- up e ertant ele- t re -il t in t i l e  e v e rall

ne e c r o l t i o n  p r - c r a m  - 1  tile - C a l i f e r u r i a  Reg ion. F r  i . X a i S p l e . F m l s - c

Rese rvoir e n  t h e  Am erican R i v e r p r o v i d e d  2 , -lO~~, OOO nm - c r e a t  i o u r — el : l v s

of use in  l 9 h d i  consisting of swimming, I - - i t i n g ,  cati rp i n g ,  p i c n i c k -

i n g ,  and cut er Uses.

Some re -cre r t i e i r l 1 u se is associated vi th , a nd de p en d c-n t  u l c e r

free—f lowing rivers. TIresc- discs m c !  ude whitewater h e - I  i n iu  , r i  I- e r

rafting, and enjovme -u rt of a r i v e r  in i t s  n a t u r a l  s e t t  i n g .
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Cc e u r m t n u u c t i e n  cii a da” m i tud r e -~~e - r v - u i r  can e - i f l u e r  c o n f l i c t  w i t h  or

i :no r~~v o t h e s e  i m e t  I er i -ens . m i t e r  re ~~~~~~~~ 
u f~ - - s t o r u i g e -  can p r o —

\‘ I eie ~- -a r—r ound f l o w s  in reaches duu \~um str eo ttt u I  t -e sc- st r i ~ I urc- .,

m c d  r ea m s  t h a t w e r e  n a t u r a l l y  i n t e - r : u i t t e  n t  cat fe e i m p r e v e -d  t h e r e —

l~V i n c u s  i l - t n g  t i l e  dm SSo e t j iL u ne-cr -at o u r  a ctivi ties,.

fe:. re - i j i t e S

f l u e  n i n c i n a i  ou n c e  of  b~- t clu—l :ii l i n g  nul l c n i al is t m e  ne itur al

p i c  cs~-m :~ea t iue r iung (cri es ion ) c u re stre m i:mu tr iums uor t in dr :rhuro g e

bau .  i n s  r i) U t  or  - t o  t i t - ~ ocealr . O; e~~ ea  -i tt d reserve i rs -sun t t - ~ a-

uiet\e r: - me e l  f c c t  upm n t Ime ~ u u nc l i n e  r eub icn  by r e d u c i n g  ~e - d i m e - r t  e t c - u t —

;- .- s t r e -~ t~t~ in  t i l e  I i t t c r u r L zotre- - . 

s m : u d  - L i t u t l e  i s

3 b u e - s o l t i t i o ur of : u m t r t i - - i m i a r  lo o d  p r o b l e m  N v  cm n s t r u c t l o ’r  - c f

i c : 5 Ire /or t u e  i t t u p r e v - t t u e n t  of t a  m y d i - ’ u l i c  c h a r a c t e r i s t i c s  of

i stne a::. ch a n c e - i u - m i t t  e~~~I l f l h C t  s’itir t I m e  d- s i r e - Ic p r e - - - ry e--  t h e

r i p r i t - i mi t  a r - m i  i n  i t s  t r i t  I v e  s L  t i  i o u  o r - s l O e - t i c  - m c d  re - cr c- -st i - u - u I

pur est-s . e \ t L O ’ p t s  u r ~ h e t ’ t g  :t ttd c to elecu i gn - r n ! c o n s t r u c t f e - I c r - s

- m d  e t u u i m u t u e  1 s t t o t a m e p it I b I c  s i  t O t i e - s o  v:i i t i e  s

Care ~~b : m u t l U be o c r - : i - m e d  in  c u - m u r n e l r u a i n t e u t  m l r u c  m e t  - Cc l - , t im at

m t i  l i t  r h i c i d o s  e r  p - - s t i c i d ~-s t ’ i r i d ! u  m i g h t  dam-age fle e - a q u a t i c

I 0 1~

- -- i t  or  d m a l  i

h O e  l tt e~~i~~~l mulc e~ of w at e r  i n  - -ver s- d i v  l i m ~ i s  u sua l ly  ; t c - : e -  t e d

S i t  - t ally t m - ulg! m t of w h i o r ~- i t  com e -s f t c - u t  - - i n - i  lo t - .’ i t  0 c e  t I C  0 a r e ’.

h i - w e - y e  r , in  man ’ s b i m i t r d u i i r -g u i  ue t c r  t i r e -  t~u a 1 it ~ i s  i — t o o l  I v  c i m a r g c m J ,

an d t t u i s  d r  m u l l ’ ullm ci mt - ! s - i ;s r- - - u i t s in a 1 e - - e _ r i n c ~ c l  t h e  : e — m t e r

d l i i i  i t o . B e f o r e -  -e u l e r  q : . m l i t v  re i l uuttu m can be - r ecopn i ze -d and

s t a u i e t u r d  - r u t :  m l  I t :  c- t a u m l  i s i t e d ~e u T  s p e c i f i c  uses . u e - t u

t u e - s c  s t m n c l a r d s  e r -  v i - L u i t e u l , p n o i t ! u u t t m N - - erie- t e n u r e - m t .  - e t u e n

e - i r~- r q l l i i  I t v  condi t i e - t O m  r e s u l  t ing I r n :  p ru j e - c  e 1  P O d t m l  ation :ln-~

1 fe)
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e (te iru u t u ie growth are d i f f i c u l t  to p r e d i c t , b u t  tire California Reg ion

is s u f f i c i e nt l y  p o p u l a t e d  and i n d u s t r i a l i z e d  so t h a t  f u t u r e  w a t e r

q u s i l i t v  p r o b l e m s  ore  ex p e c t e d  to he s imi l a r  to e x i s t i n g  ones .

lnc r c - : m m i ng vo l umes of w a s t e  m a t e r i a l  w i l l  r e q u i r e  t r c --J t n t e ’nt  and

s a f e  d i spou -m -sl .

Most of t i re Reg ion ’s popu l a t i o n  w i l l  be loca ted  in the  San

Francisco  Bay are-a and South  Coast m l Subreg io ns .  M an ’ s a c t i v i t i e s

can upse t  t ir e d e l i c a t e - b a l ance  of  w a t e r  q u a l i t y  in c o a s t a l  w a t e r s ,

b at- s and e s t u a r i e s .  The e f f e c t  can he - m i gnificant b e c a u s e  of man ’s

p r e - f e r e n c e  f o r  l i v i ng  i n  and deve lop ing  a r e m m s  adj  ace -n t  to  t h ese

w a t e r s .  Ti-m e e f f e c t s  of m u n i c i p a l  and i n d u s t r i a l  w a st c - d i s c i r a rg e

upon San Franc isco  ha~ and Los Ange les  h t a r b o r  are  g rowing  concerns .

One e n c o u r ag ing c t -uu m uu rp le - of w a t e r  q u a l i t y  c o n t r o l  is t i - m e  i mp r e v e —

mont of San Diego  Bat’ hit- e l i m i n a t i n g  or r e d u c i n g  m a j o r  w a s t e  d i s —

c h a rg e --s i n to  its waters.

B o at s  and s i r ip s  have  caused p rob lems  to man ’s h e a l t h an d to

a -u u a t i c  l i f e  by d i s ch a rg i n g  wastes aird p e t r o l e u m  p r o d u c t s , t r a s h ,

ri nd  garbag e-  i n t o  w a t e rs of the  Reg ion,  l a t e r  developmetr t p l ans

mus t recognise tir e p o s s i h i  l i tv  of a d v e r s e  e f f e c t s  on e s t u a r i e s

i-t i l e  r - - rc- dmi- t j on of s t r e a u t t i l o w  al i s-s s e a — w a t e r  i n t r u s i o n . Also

i n c r e a s e s  in i r r i g a t i o n  and o t h e r  r e l a t ed  a c t i v i t i e s  could  i n c r e a s e

sa st e  loads  on e- s lu :mri e s. Irri gated agricul ture cair be anticipated

t e e p r o c ! u r c c -  g r e a t e r  s a l i n i ty , p e s t i c i d e , and n u t r i e n t  loads on s u r —

I m e -e and gr c eund w a t e r — .

T h e r t t , o l — o l e c t r i c  p m i s e r p l an t s  are  p r o j e c t e d  f o r  t ire f u t u r e

wh i c h  r - :ou ld d i s s i p a t e -  l a r g e  q u a n t i t i e s  of w a s t e  h e a t .  Care - mu s t

be t a k e n  1 p r even t  t he rma l  a l t e r a t i o n  of the  Reg ion ’ s s t r eams ,

l iu ees , r e s e r v oir s  and e s t u a r ies an d to p r r -v e - l r t  i r a r m f u l  a lt e r a t io ir

of the  I i u l o g ical  euo t t t i t u cm n  l t i e - s  of e ach  m a k i n g  t i r e i r  w a t e r s  u n f i t

b r  othe r henc - fici mm i purposes.

140

— - — — -~~ — — —  ~~~
_ —4— ___________

—

~

--- -_--— - - - 



-~

M ine r a l  Resources

The e x t r a c t i o n  o t  commerc i a l  m ine ra l s  mus t ire done-  w i t h  con-

s ide r a t i o n  f o r the environment , before , during and following tIme

p r o c e s s .  R e c o g n i t i o n  m u s t  be g ive n to p o s s i b l e  e f f c - c t s  of m i n i n g

upoi r t he  sell ! , reoter and v ege ta l  cover .  P r o d u c t i o n  s i t e - s  s i r o u l d

he restored te l p r e v e n t  landscape scars  and d r a i n a g e  of t o x i c  w a s t e s

i n t o  so i l s  a n d  w a t e rs w h i c h  could cause -  i rr e v e r s i b l e  da r r a g e  te e t ir e

eCOsVs t e t i t .
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PART ‘1 I — e l F \cI I

A f r a : u e - u- ;u u rk  p l a n  f u r  t u e  C m i i i  f e r r i s  Reg i s  s h o u l d  se t  f o r t h  -~

p rog ra m t h a t  , iii imp I e m onte-d m old t~e - -oi l t in t i m e Ut t i r e - i v e l o p —

tic -nt and b e s t  diS c- of our \ s n t e r  ar i d r~- ! ai -  -i land re - s eir i r :e-s ~ i~~ such

a ttum rn ne r that t i u c v  w o u l d  u-m : i t i s f ’ :  all  feeres e - c- ahle s h m e r t —  and l o n g —

t e r t -  am c-Us . Tire p r i n c i p a l  goals  ln v m  ice -c t ir e- Ce  are “ h e - st  use of

rescu ’ urce- s ” and “sa tisf Ying f u ture ne - c -Us . CrI so  n e -I m - n s i v e  planniu-e~-u

r e c c l u l r e - - m t E j t  t t t e S c  goalu- he c o n s i d e red  t o g e t h e r .

REST U SE OF RF I S O L IR CES

i n  t rei p l a n n i n g  p c i - m ess , a f u t u r e  ir e e : d , r ce er u i  re - mu- n t , or

b i o t t t  is u s ua l ly  i d e nt i f i e d  and a l t e r n a t i v e - t e e -  t h e d u  of sa t i  s f v i n g

t h e - -  unee - d o r  solving the :‘rob 1cm are formulate :1 - The~ o u i l t e - r i t  e t i v e

m e t i e e I s aa \-  i n v o l v e  t u e  u -e cu f n : m t u c r n l  n -u J I l I S S 5 U e t h as w ; m t e r  and

lan-h , or  t i m e- I :  mm t ’~- r e - c  sir e ext en d i  tare of  :a’  i t a l  r d  I mch or  . Use-

or - - u-upe -uid itt: r e ( ‘1  r e - so sr c es  c~m ri 1- -’ irr e -ve -r - - r il e - rem ‘de ss a n d

once cott-:ttiy ed to  a t u t l t r e  use  , t I .  e r  ~er : r t u n i t i e s  l e e r  r e s o u r c -e

dev olop -t ’e - u i t  t ita v he  f o r eg o n e  f o T c - V e  r .

Rescut -ce p l an n i n g  mi g h t  he d o s e - r i t e  u as H m t n t i n g  le er  t he  h e ~~~t

use , o r  cto :trh i r t a t i  n ‘r oses , of sr sa te~ r - m d  r e s m t e d  l a n d

r e so ne-co s  - F u r  eacir  r e s o u rc e s e g m e n t  (~~~~~ e t t i l~ a r i v e r  b a s i n )  ~ u

p o t s -tn t ial  uses s h o u r l  d 0e c o n s i d e r e d .  T h e s e  us e- s m u s t  he  e v a l u at e d

w i l t  n- -c urd to tH- l i t r e - r eq u i r 5 - m e u r t s  f o r  each S O c - c l  f i c  r e - s o r l r :e -

or  f o r  s fl:t iLm r re~s oj r e -es . F u r t h u e t r t t t u  r~c , t h e -  p 1 rt ncr t i tu s t have  an

m r- . i r e n e - ss 0 1 t i r e  t u - t a l  iv:i f l a h i  lit’: of each  r e s m -r; n c e - s i n c e  t i u l s

tot s- of p i mnumi -ig be : e u t i e - - more - c r u c i a l  :ts a v a i l a bl e ’ r e s o u r c e -s

he come limite d re - l a t i v e  te l  demands f o r  the - u t t .

l u t e -  co n c e p t  ~i f  r e - e m u s t r e - e - p lanning can be a p p l i e d  tm w u ~ er

r e s u - l J r -e - s 5 0 : 1 1  as t ho se  of t h e  N u i r t i r  G e r m s  t a l  S u b r e g i o n  o v e r t  t l t e l u d i r

t i m e s  nc~~ m p u l e - i r  t e e b in a b u n d a n t .  R e q u i r e m e n t s  f o r  i re - re  w a t e r

S u i e p  l i e s  t ie  m e e t  rn  g a t i o n  , mun i e:i pal  and i n d u s t r i a l  gr s t  ci and

t r ee  d-m f o r  h om ed p r -~~~s- -- t ion - m r  ~ c e u n t i  h u t  w i t h r  e s t h e t i c  d e ’t t t and s

I -i I
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i c r  f r e c e - — f l e r - . i r r g  - m o d  su e - I n c f e ~~ m a - w e l l  as fi sh i — mn _ f  w h l d l i r e -

r t c - e ds , p a r t i c u l a r ly  I i r ~ a - u  r e u uue e us  f i she ry - The m - e~, n r ue  p l a n n i n g

d t lp r o m i d u l , app l ied t o  t i c 5 -  N - h i  u i o r m u u t , c o u l d  b r i n g  toc~- t h e r  a i - r e —

p e t e -  p i e - L u r e  of t m  N o r t h  l a st  l e , : ree s  an d  t u c e - m i s u r e  t i m e - r n  a ga i n s t

- I r e  pe t e - i t t  ia I re m i t  r o e  n te  f or  I - - se r e s o u r c e s . At  t h e  s u m u t  - - t l f l e ,

l t e r : u - : t  Ve  ‘c e - aims -i - - t  - a b s  hn g  r - n u i r e - i e u t t s  - - u l a  he a s s essed  iir

m m d c c  t e e  e v a l u i m i t e  t i l e  r -  l a r iv c  a - - e d  l e e r  I e e r t t m  Cu a s t ac  re - s e e m i r u e-

- i\ f  I S RY ‘II ci RID S

Tire-  : u ~u r m : m c I t  ~er t i o r m -ed  ‘ c e f  t r o u t  I C l i t e d  r e s o u r c e  m v - - st  l e - - t t l e c u l s

in t h e  C r l i f o r u : i a  Sc g i e n  has b e - c-n I - :  ets ti:ttmi t e- f uture- m e eds i n

~r u e c i f i c  arc- is , h u t s  1 :u t e  t i m - -se  u r e ~-d s  into re tuireme unts f o r  r - : : m t

t i l U  L u u u a  u : - -m a i r - - - , a m m d  t i te n  f o r m u l a t e . t res- ulI nc o deve-lopm ’ nt or

p r o j e c t  J e m v e I p uli e p l ait t I m - m t  - u u l d satusf r - - l - r e j e - e l e -d r -  : r u f r e —

me- u n i t .  I u e p e L t a i n C  np-our t i m e  s c o re -  o t  - t u c l y ,  m i n t e d  ireeds  m e n u

r c :1 u r f r e n m e l t t s  ~l t  a d l u i u n i r r g r -  :~~~, md ~ acen u r i v e n b a s i n s , or  a t i r e r

sob i c  I ur ~s - -i r e  t a k e n  in to corn s l u r e  u - a t  r o r n .

in t i le- p l - i t t m i u r g  p r o c e s s  i ds S O e m l ea - I i i  L h i ~ : m m p r e l a r i .  d i t e

t n m t  i - - c solutions u i i l  t t t e t he el s o~ c-e O m  - - - I ng  t h e  reu 5 e - u r c e -  r e q i t i  me - —

rmw - rr t~ a re  i m l e u l i t l  t o :  O f l i  e V i l  -- m t e d  for u~~u t t m I  i l i tv  :rtnd o f f  I O l e  i c Y

i n  a c - : e r r u u p i i s t m i i r g t b -  e s t : m h l  i S h i e d g d - m i s .  N n i t i p i e ~~p u i r p e -me - :tr n u  m r s

and l u - -j o e - I s  u s u u t u 1-; p r - e d u c e  t i u e -  m o s t  off Ic - jei r t and sat is fact orv

re m - tu i t s .

l O t-  p lan  of  c t e t j ( r I ~ in  t~r !s reu t or t is ba se-U —n an t p p r e m e i m

l u l L s t r i v e -s to red u ce un:~~rta u l t ue-s , rtr :m r nt irr fl e - x i b l l i t:, r i t ~~] f e t e

a l t e  m n u m t  ccc i l p r u l u e s , eta j u i u v  s e e 1u en t i a l  d e e  i s i m ’n—tt u: t ie i un g one!

re - - ag n i  7c-  ru t u l  t t u h ~ m O t h  V e 5

-te d s c un ce - - r t a i n t j c - - s

Pr oh im -nis mnd s i t - c t h e i r s  - l u - m e  - by rm u tm:e- r t m i u I : - s  - m u d  l i c k  of

m n f m e r - m t i nn mine- discu s - u I in v e r u o l l s  t r i  l o t s  t I e r - ~~~cu u i : t  is

~
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rc nort , but esnee - l a  l i v  n t i m e  s e c t i e u i l s r e l a t i n g  to sensitivity

a ir a ly s i s  and alt~-rnoti v e p l a n s .  The p l a n  of a c t i o n  s h o u l d  t h er e -—

t o r e  a t t e u t u p t  t . - i m p r e ive  d e e- i s  i o n — n : m k i t r g  by r e d u c i n g  u n c e r t a i n t i e s

to  t I r e  m a x i m u m  e x t c f l  t rriu ticab le. Explicit nuoni rr- to  reduce

t i u l c e r t a i n t  es i n c l u d e :

a. S t u d i e s  to l m D r - ) v e -  t i r e  r~- l i a h i l i t v  and confidence of

exi sring da ta and to p r m -;ide m i s s i n g  d a t a .  P r i o r i t y

i s  g i v e n  to  p l a n  e le- tt ue ur t tu s~!m i c h  show t i r e  bes t  p o t e n —

t Lm I f o r  sat isfving ne- c-Us c u e n s  i d e r i n g  a l l  t he  va r ious

ohj  ec h i v e s .

h . Time testing and use of models, both pirvsica l and

e c o n o m i c .

c. P r o t r o t vpe -  e v a l l l - m t i o n .

Nain tain Flexihi Iitv

l ie  much can be- u i - In c to improve t h e  r e l i a b i  1 i tv  i f  t he  data

requi red for long—rang e p lanning, uncer taintie - s will always remain.

e s p e c i a l ly  f or  t I l e  more distant p r o j e c t i o n s,  in o r d e r  to  avoid

cees tlv o r r u e r s  t i r a t  t t i g b r t  r e s u l t  f r o m  those  u n c e r t a i n t i e s , f l e x i —

b i l l  ts - in m i d e u p t e - d p la i n s  she u l d  ire m a i n t a i n e d .  F l e x i b i  l i t ’-  is

r m c i t i e v e d  by  i n c l t m d i r r g  ‘o r e - t i r an  utne alternative means (p lan  e l e m e nt )

for s m i t i s f s - i i r g ne e ds . If c o n d i t i o n s  deve lop tirat make any p lan

e l e m e n t  u n s a t is f a c t o ry , need s coul d be Ire- h by a l t e r ir a t i v e  m e a n s .

T i n s  is p a r t i c u l a r ly  l u t l p o r t a n t  fir m those  needs th a t  mi gh t b e m e t

by m u l t  i pu rp o-a  progrdutr t-u or p r o j e c t s .  For examp l e- , a l  terirat [ye

rue t hods m e f  p r u t ’ :  i d i n g  f l o o d  c o n t r o l  should  he identified o t h e r  t han

b y r e - s e r v i ng  cap ri ci ty in mult i p u r p u s e  reservoirs in case re c iter

s eute pl o re- q u i r - t ’ u e n t s  are  met  by a l t e r n a t i v e  means and t h e  w a t e r

s u m u ’ p l v  f u n m i t t i u c i r  is v i t a l  to  t h e  l u s t i f i c a t i o n  of the  m u l t i p u r p o s e

r e —u e - r v o j  r .
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A f l a t i V e  c Yj f l  1 a ed m e I-

l i e  t e ~~ s p u r  d c t u o ~ t~~Vi~1u lslv 1 c U i S e d , p l~~i~n in g h r  J e St

use of r o s e - i n - - c-s Sl id  p t i u r i n g  t i L i ~~fv n-: e - st~~, are eXa p e t  e l i

r a L l y  o u c l a n a  i “c c  m~~ i r - a  - f i e ~ - I n t h e  se -c t  four en j t l ed  I-Ili ~\ O ’ c  j u )

SA T I S i O  N uj I b S  t e ~~~~~ e j~~t a d : : ’ e u m s e - j 
~~~ : t u  u i t o r m u u m ~~i ve - — t i e ~~ t i 5  i tu’~’e lv—

I r i g  deve lo h’ t u mc - u t t  i t  J n J e v e  I t i ue- : i i of  r e so u r c e s . - - l i r e  al so

a l t o r u l e t i v e  d ; p r  m e  ~~~. in  j u t ,  mus t i t t .~~ t S e - t l O O  of  1 0

l e n t  u- r i g h t  be-  d e s c r i b e - c f  is a l t o  r t n t . ive -  o r u ’ r n o b l e s .

:e ,- c u en tj al D e c i s j e i r — - l mm, ~ i t t

p l u u  of - m e t  ion is  ~ hm ’ve  ~ i 1 f l e e n e s s a r :  t a r  tn m ki ng ti tun e~lv

I c u l s i O l l S  d l :  nro -; id i u r m- t I re ir - tor: tuatio n t~ce de -d  f u r  assurinc Isot

I m i t e r  d e - c i s i ’t ’c s  :~~~ l li e- - - o d e  b u m - i  r e q s u r e d .  do dec i~~i e ’ns ~m e -  tonI c-

n e t - r e- t o - r i t e  ‘ce  j~~ m o~~ 5 o f l ~~o r t l r u l g  t i t e  eu - act n i t u re  or  s - e pc-

of p latn elem ents in t i l e  J i s  t u m u l t  i -t tur e- . i: :c u r i u m u r t u l a g  i i r e l e : e ’s s  p r e l —

d u ce s  i u r t o r - t c u c i-a n up on  r - : i m i c h  d e c j ~ i e m s  a re  mmmdc . R e s u l t s  - t  e a c b r

se -m uential el e ct is ioir give-s di r e u - t i  It t e  the -  e -n su i n g  p l a n n i n g

m -: t l vit iea .

The s e a t r e m u t i a l  dm i s i o n — m u u i  i n p  -~u n r o a c I u  is e - s s e O t  - cml hc~ ~i use-

ot  the numbe r of al te - r r u m t i - ~n-s ci U i t -  u n c e rt m i n t - :  (t’c ur ’c:’mn r c i ’ u n o s s i —

b le  c u t  c o u t u e s )  a ssoci  m l  ed ici t h u  t u e  s m m m i i  I v  ( a l t e r n a ti v e s )  and l e t - ’ i t t d

( r e r q u i r ctn e -n t s ) o f  c- ;at - r  at .d re - I itod r e u s - ° l r : e - s .  For e- t -:riit ~~ie , in

t i r e -  simp le -ca-me r~h iers  there umr ~- :ur r h \ 1 -n i r  i l i e r u n c u t i v o s  e a ch  w i t h

t b r r ’ -e po~~~ l b i e  ) t m t c e u l r m e s , t i r e - r e - i r e  ii t e t a l  of 81 p u e s s i l  i s  f u t u u u e

c m r n d i t l o n s , e i c u u  s e t  wh i ch lu r cg t m t re c l e u b r e  - i u f t e - r - t i t  de - e i s i c n .  R a n t

t u t u r e  de e i s i u r n  dc -soli ds on w h i  c l u of t i m e  u - - u - n y  c o n d i t io n s  a l e -

relevant - mt t 1 m e  t i m e  u n d e c i s i o n  is : 111 10.

Environmio. ut um i t)uaHtv one I ll- in~~~Obj ecl ives

‘da te r  and  r e - I  - i t  et d l and  r e - s u u l r u e s  mus t he  dev e  l o p e 1 iir Sueu t h

‘cc~um v t h a t  ft l, e ) t l I C l  i l o t  r e - s t : i t  i n  s i g i r i f i c m t n t  d e g r t s b a t i e i u  t~o t u~
envi r - u n : t l e n t  or a d e e - n e - m i s c  in  t e e - i l — h  i l l 0  of  t i m e  t e c h ’ l e ’ . Tire e u u h ~l i c

la c e
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is exp re s s in g  a g n m ’let m i t e )  p r o f - r e -t r u c e  f o r  c~:u - : : r o u t : e u r t a l  p r - - L e e r  ion  - r

i ’ l l  i i t t  c c i t t O l i  t e \ e t t  mit the - expert-c e - in - e:-rp r m i md i 1 , 1 ‘ rod t i e  t i c - u i .  Tim is

pre fc -n eirce is b e i n g  C V L J e  t u n e d  ho ab u r m I u t l i m i g  p i n u : , h a l t i n g  c o s t  r a  —

t I m efl  , or d e f e r r i n g  pro jec ts unt i 1 uSe ’ re ic -fini te - S t  t id ie s b u i se bee -u

made~ to esta h rlis l i L i c e  e : f t e c t ~ on t h e  c i n v i r e ur u n u e nt . Our c- eiltt t~~~t t t i e u i t

to fu t u r e  gener m t i c eurs u t utt-t shift mou lt -ii mpl y p r o v i d i n g  - -  c r 0  g i s e d s

and se r v :  u - e s  to p r o v i d i n g  fo r t i r e - t o t a l rs - e li— hein ~t e l  t h e  Po e l u l e ,

i n c l u d i ng  a q u a l i t y  e n v i r o n  t t t  . h o e - a  m ae envine - u ’m e-ur t rm I quail tv and

well—being reeds have ner t h - n c -ut cmliv i d e i e t i  l i e d  at tu c i s  t iuc o , tbte

ac t i o n  p l a n  mus t inc lude  a p r e e g m e n u t u  t e e eu v e-n e u l t - c e thi s d e f i c i e ~n e e :.

Water ~nd r e l a t e d  larr d ube ~c c i e p l d r e r l i t  to rne - e t in duc t t i n  te ds

does net m O l e -ar to le e urg - u ’ t at t h u i s  t ime . h t e - c uu ti — m e - L u c r e  are-

aI te -n rr m tivm : rlo i l r t c  of  s a t i s fy i n g  i n c r e a s e -U  I t O o d S  the  ~ e ’r r - c e q u e -n c o s

o t  f : i i l t i r e  t e c u t  e r t a i n  p r- ’j  ed e d p r e e d u c t  ion re -h u rl ret - cents i n

t im e Reg ion  u r o  r e l : m t i v e - I y  i i u s i g n i f i c m i u t .  T h i s  is  p a r t i c u l a r  I c :

t r u e  f o r  S e v e r a l  crop— t f : m t  use- large qui n t  i tics 01 W O t e  n and lu r i d

b ut  nieces no t  n e c e s s u m r  I i s  app lv our  e nv i  r o n u : r e t r t a l  q u a l i  t v o r

es t h e t i c  n e e d s  which arc-  s t i l l  l a r g e l y u n d e f i n e d .  Tir e d e r i s i o n  t e ’

imp lemen t :-uajor r e - s o uj e t e d e v e l o p m e n t  p r e g r u m u t u s  is  d c -la ce d as long

ums possible Se e t hat m ax i t t i u mr e m e i v emi r  L o g e  uiu:mv be t al ien  in ~ t lt o r e  - - u 1 t s

e e l  studies curr eirtl y utrderre 1 1: and uet i rer infcr niirat ion t i r a t  may  le e -come

available- . l it 0 object Ic e s  of  a l l  future reconnaissance and f e - m i - c l —

bi l it v  s t u d i e s  should B- - I c e p r e e v i  de tepetc if i c  answe rs me t s t e - c l  f i  c

poin ts in t u n e .

CR1 I I r 1I. DI-I I~~ ION T I  M l t m  P O I N T S

Thur w um r n i n g  has - - t  t e n  leee -rr issn~-d th ai it requires a b o u t  d l i

y ea rs t e e p lan , de sign , and construc t utuajor l e u m t e n  projects. Desi gn

and cu u ls t rue-lion Ire - ge uu crall v sp ee ch f i c  I h a s e s  t l rm m t t r m k e  p l a n e

c~ f t m  r a d or i s  I err  hate been m ad e - ~o i riup lee tt toii I t i re  r - , -ru l I cc of tiie’

p lanning process. A perier d eel f I ’ ’ u t e l  t en  c e - m r — u , depending upomr

situm e e l  pr o j e- u t , w i l l  u s u a l l y r i c e- ett rt r se d m m t o  this task. Where a m a j o r
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storage r e r c e r y e e i  r is i n v o l v e d , sev e r a l  v e - u m r s  may be r equ i r ed

following construction to initiall y fill the reservoir to an

emperatin g leve l . In tire Californium Reg ion , storage ti c runoff

ratios have rarel\’ euc ceede -d unity and filling is usually no pro—

hi s-rn . In future projects , part ietu lar lv witi m offstream storage ,

fillin g criteria may be more - critical.

A series ml  -
. 

oc.l l~~~~~ p O e  - t - :  can usually be

associated with any problem or need. Tire first time for decision

occurs wiren a forthcoming p r ob lem o r need is r ecog n i z ed a n d s teps

are t a k e n  to i n i t i a t e  an investigation of the potential problem.

(The terms “p r o b l e n r ” aurd ‘ need ” a re  u s u a l l y i n t e r c h ag e a b l e  s i nce

a p rob lem imp lies the nee d f o r  a s o l u t i o n . )  R e s u l t s  f r o m  tir e

i n v e s t i ga t ion  w i l l  lead i n t o  t ire second d e c i s i o n , t h at  is , what

shou ld  be done about  th ie potential p rob l em. The second decision

mcmv he responsible for initiating a study of possible solutions .

Thi s  w ou ld  be fo l lowe d liv several other decisions that would narrow

t ir e  field of possible solutions down to tir e most feasible and most

a c c e p t a b le. T h r o ug h t i re  f o r ;n u u l a t i o n  r ind e v a l u a t i o n  pr  -ccss , solu-

t i o n p lans wou ld  e v o l v e  and cou ld  he f e e d b a c k  i n t o  t ime  dec i s ion

p r o ce s s .  I t  i s  u s u a l ly  a t  t h i s  p o i n t  t h a t  a c t i o n s  are p roposed

and dec i s ions  are made re g a r d i n g  the  ut u m u rner of implementation.

h Iv e-n tire decision n o t  to  p r o c e e d  w i t h  a p r o g r a m  or a p r o j e c t  is  a

p o s s i b l e  c o l ir s e  of a c t i o n . It is not u u r c o r c uu t u c en te ’ spend 15 y e a r s

e r  S e C  i n v o l v e d  in t h i s  p l a n n i n g  a c u t i v i t ’  — at least that was tire

e x per i e n c e  of the Central Valley Project and tire S t m t e I- ate -r Pr’—

j ec t in California.

EXemil tinati on of Tumble 12 , ‘‘ N e e d t e  and Requi renrents t i e - t i l e r

u - i  th an appra i srm l ‘f t I l e  Reg ion ’ s p r e sen t  s t a t u s  sh o u l d  p reeduce- an

- mu ’ m r e -: r e - s s  e C h  te l u e ne - t i r e -  c r i t i c a l  p n e e uei e rn s ex ist and when act ion

re gardin g future prob I ems mi ght he re - q u i  r o d .  R e q u i r e m e n t s  f o r

‘c u t e r  supply m ire cu rrentl y being sIt isfled urd the o u t l o o k  for t Ime

i uti rt u edi ri t e - future (first t I n c  I r ame ) i s  f a v o r a b l e - . M~~~t net - i s  are
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b e i n g  tro t u u i r d  t~h r i  in e l ut i c e  t i ~~~~t f~~ c e e e J ~~ i t  - • u e e e u i e cn continue ,

a t  cud ~ c ~ an U t t -  - 
~~10 - ii l i t e r :  i 0 h - I t r~ n em I d - - - m e t e  U i t t  g e S  t - m i t t

cmc cop t ih’  ic le  Vol . on I ~ ( ‘ S t  l i e - e e l -, I or us t r ~ lieu I I i :  Cofl ’c u ii im p l -e e n

to he iur i de - un t c i c . ~~e -

R e q u i r e - rtu e - m i t - ~ l e t  t s i ~- t e -  m t - c  t r -  a t - -c t i t t  l ’ 0 e 5 Sc  no f e ’ -

p o p u l a t i o n e e ; u i v u l e n t  ~c f  I I  t t u l l i e e r r . ~ - - r .  t r u e  i t  - a t : -  :11 1ev- i

n i t  t h a t  t l r t u e  WaS e C f l l V  e a l u i S ’  I m t u t  t - -
, m i l l i e -i t re-sm u t bu g in -i m r —

s e n t  r m n t t t e -  t r e e d  o r  1 --  I I i cm . u I c c i C lue - lv , I c 1 i I i fin nur i m I-leg l ‘ii

is i n c n r r l : r g  ii d e g t c u e i  t b e t l  of I t t c c m v i  r u ’ r l t t u e - t u t r l l ~ualitv c p u : 1  t o

1 i s  unm e t ne - e d .  i n d o r u l e t e d l v  a ~‘o r t  ion  of  t l u  i s  d e g r e J m t  ion is

be i ng di l u t e d  by the leg ion ’s u - s l i e r u e s u u r c e ~s I n  1 se t t e r  I I :

r i c c e p t u m l e l e  l O V e 1 , W i l l i e c t u e t u - o r  t i l e  j t e  c - m u l s i n p  p°ll i t  i ’ll

problem s in r e - u - n - ly ing wale rs sc ueth is S_u ’ Fr!n c ii c cem h im’ .

uv eruigo annu rui l d mtt u ge -s f r - - - l i n c e l u t  r tm-I i -c l f ]t code- is e s t l u - u jl ed

te e  be S l 0 7  r . i l l i u r r  Me ans  r o  t - c n t  m l  a port ie ’n t t : e e r s e- l i e - ’ d

f l o w s  h r a v t - b eeu r  f e ’ r u - u u l a t  - and - -vji I m u t e d mut t - i o i u n d  t -  he  in t i l e

bes t  i n t e r e -— - t  ot ~ the e Reg l~’rt i ute! t i l e  r r a t i e r i  aur d h av e -  t i l e r e  lee r ,  h e c r i

p r c ’posed f e c  [mu e le -tttent cmt hour . Cent m u  tu g p r -g r lru - s Ic :  F e - U - u i I

State , and local i i g e tt l ee ’  m i r e - r e g e m ] m r l  a u t i u c ’ r i z m - d  m u t e !  I m i r t nl e - ci i t ’

m a i n t a i n  w i l d f i r e -  m p h  e r o s i o n  d ;m : m g e  w i t h i n  r e - u m e u - n c u i e l e - 1i’-uit ~~.

l d t :I F o l c l I :: 1\l u l l~\LITy

T i r e  l a ck  of q u u m n t t  I t m t i v e  i n f e - r t e i i~ i ceti on c i t  i l  i t t  - - i  r e l u m t i o n —

shi ps is a n ia jo r  o h s t t c  I c  in d~~~’e i e u p i t t g  n e t  i e c n m !  o r- t i - i n s  a u t h

policies on e u r v i r n i l t u ) a l  p u a l i t :  As a f u r a t  s t e - p  f o r  - l o s h r t e t

t h i s  gap , mm m aj o r  c - I  I - r L  s i u m i u l e l  he  t c i d o  t o  de V e i ~~e 1e a e-- i n - t t - l V e

en v i r c u n u t t o n t m l  r e sc e t u i - e - c i t u v e u r t e r v . l u u - - t  as s u n  cc cO o r i c  0 iS

r e q u i r e d  f o r  m i t t  - i t t m m l ; - - u s  c r 1  e c o i r u m u t t i c  m o t i v i t y . t I t e  - — t a b l i : - d t u e - n t

‘f an cnviu - e - c tu - u - - ’ c tmu l q u i m l i t :  h u m - - e  is u p r o r e - c u t e u s i t e  t o  s- - t r o d  - u r v i r e r n —

‘ce - O t Ol p l a n n i n g .  Iu ’ c :,- n t ’ r u e s  t c  l ’ c e e t : l e cl of o p e n  a r i d  grm s- u t - t i e t e- te ,

wild and scenic l i v e rs , l e I k t S~ I l e t e le s , i l C l i ~~ O l c ’ ~ t l e ~~~ l and l i u ~t o n i —

u m I re c e - c u r e - e s , ~~m t er , l i r r u , n i u r o  a i r  qualit y sur e! t i t e r cout up -u r e - I t t a  ‘f

— i .  - t__ _ -~~~~ ~~~~ 
-
~~~~~ - - - —



environmental quail tv . itm u - Pl u mi si s shuo~uiu lr c - out tie m e - I mi t i - - ui - I i p -~ f

the Reg ion ’ s resources  in ie u e e e t i n g  imum mi ru t u e - c  dcc for tlrV l  r - n u n e - n t 0 r

quality .

The n e x t  Steep t e - r e o r d  an env I r o r c u c t ~- r - t u u l p lan is e s t a c i  i s i m i n g

levels  of people ’s needs for eirvir onnrental qui~~l it v . To tenur e extent

these needs , I ik e ~ educational needs for e- t-neet p i e , will have to be

d e t e r m i n e d  th rough  t i re  d e n r o c r a t i c  1-c n D e t ee s s .  Neve~rtiuele ss , ascertain-

ing people ’ s desires f o r  env i r onnnne -n t a l  q u al i t\  u t  be made a part

of the p lann ing  process .  The se --  a l s ec  mus t be q u a l i t u u t i v e -  dete - r u t u i n a —

t ions ob ta ined  f r o m  i n t e r e s t e d  p u b l i c  g r oup s aud r e - s p o n s i b l e  ee l  i cy

makers after d i s p l a y i n g  t e  t u e - e u.  a l t e r n a t i v e  u-:ei veu of utue e ti n g ireeds

of the Reg ion , t o g e t h e r  ‘. - : i t h m  t he cost ~ t h e r e o f , and t ht -  i u e n e f i t r - c

or d et r i u ru e n l a  of ~~u eni m u l t i m  ro~~pect  to s-nv i r e en m e n t a l  q u a li t y .  Tlue rc

is much that can be done- to  i dentify prefere n ces of peop le f or

envi ronmenta l  q u a l i t y .  Programs and s t u d i e s  to estimate tIre- -c e

needs should he- increased.

N o t  e n o ug h is known abou t  t h e -  a I to rn:m t lye means  for p reserv-

ing  and e n h a n c i n g  e n v i r o u u u t u e t r t a l  q u a l i t y .  E f f o r t s  a re -  b e i n g  mad e -

to eva l u a t e  the  e n v i r  c rud e r r t u m l  i m p a c t s  of  p r m ’gra ir i s  t e - rue -c t o t h e r

o b j e c t i v e s , e.g. 
* 

r e g i o n m i  d e v e - i o p n e u -m t , h u t  more ’ - i t t e r r t ion ni~-~-d s

to he given to pr ee gr~irnus to r e - c t  envi rorimentuti quali ty object i yes.

In a d d i t i c e ir  to  ce u n tu p ly in g  w i t h  t ir~ - F e d e r a l  and S t a t e  l e g i s la-

t i o n  on et uV tcuonuu t e rr t ii  q u a l i t y ,  each agency  shou ld  ova l C u t e  t b t o i r

p r o g r a m s  to d e t o rn  h u e  m e r e - ’ c l r m t t r g e e s could  be made te ’ p r e e t n - c t  or

enhance  t i re  envi  cc ci i  ut l e ri t

P r e e gr c i r:s or pm j e -c t s  t h a t  w o u l d  have s i g n i f i c an t  n e-ga t  ir e

impacts on en v i  ronnl (--n t a l  qua liLy u lrouid ne t  be recomme u rded  err

approved for imp leun entati u-ir until the executive and l m g isl ut ti c.- n-

branches of gove rn ment, representin g the public , lr ae’e been fin lv

i n f o r m e d  of the  n e g a t i v e  e n v i r o n m e nt a l  i m p a c t s  and t i r e  a l t e r n a t i v e

ways of mee t i n g  the needs  of  t l u o  peop le. I f  a l t e r u r n u t  I ye tt- e i i nie m arc-

no t a v a i l a b l e  to meet  p r o d u c t i o n  r e - q u i r c - t t u e - n t s  w i t l m ” u i t  s i g n i f i c a n t
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elegrre l u t i e u r  erf t ire - c u tv c r c ’i r t t n nl t , t - rub e l e t  r e - r e - s e - n t  n u  l v . - ~c u i o u l u

bet Sc ’ m c i  c d  rind -ml i n  r u l m i l  C y e -  — e- i f  TOe-ct m u g  f l o e - c !  -i re i t  I ewer

levels ee l  g r e e d u e - t i e e n  sL-aid h e -  e u-n ; 1 - c r - - I.

i h u e  c o n c e p t  - t  a Omit ion - i l i - m u d  m e  g u n l i c v  t e h e ~~d t l d  b. s m ge ’snr te - d

artd all ut g n- uc tes Cc C l e e t e  n u t -el  u-i th l i ut - use  s I m o n  l e n  ‘- u - e m s -  ‘ ow a r d  m t  1 e - —

rica t in g  a c om p r e h e n s i ve -  l a n d  use -  p l o  A t a t  i u n a 1 0ed :~-e 0 - i  i cy

is  be ing c o n s i d er e d hv t r u e -  C o ng r e s s  \~‘1 u i ch t - e u i J  pLe e ti c- basic

r e s pon s  i b i i i tv  tee m I amid use p l m n n i  I r ig w i t h  t i u c  i t i l l  v i n d u i i m l  a t ot e s .

Ful l  s u p p o r t  shou ld  he g iveur to t h e -  princi pl e - that tire- coe t

of p o l l u t i o n  p reven t  ion siu ~ r t n L d  lee inct l uded in t h e  pri cc- c f  the

produc t.

Recycling p r o g r au -u s  iuid pro grautt -l to bring u e p e - n  snace and parks

t o ur b urn  a r ea s  S l i c t u l d  ho s u p p o r t e d .

F i n a l l y , we c: u elu- c t  re c o g n i z e  t um m i t gre - e r v a t i o n  and en lrance nr r ent

of ou r  e-nvi r o tu :d ue ri t is  a- e u it  i e ui r al c r h j e - t t i v e  rind t h a t  no - ‘th or objec-

tive hem s a gre a t e r  in h e r e -ni t c I t  m m  to our n a t u ra l  r e - sou rce - s .  Qu a l i t y

w a t e r , a i r  and s e i r r e u u n d i i t g - c  can rio l e e i r g e ’ r  he cons idered  f r e e  goods

t h uat can 1’e trade -U at i t  c o s t  for more output. Our ai it should he

t e e  u t u e - o t  t i r e  n e e d s  of  mair t h r o c u g ir the  h m l a n c t e d  use of our resources.

STUD I ES

Tin e feel l o w i n g  e c m u n o m i c  st c i d i e s  r u e  n e e d - ’d to t e r e e v i  do i n f o r - - u a —

tion on critical e n o n i c u m i  cc r e U m t i m e n r u c h i p s  . A coni c iderable amoun t of

the w e u r k  n e e d e d  has  al reads’ he -en ac ce umpl ishe d cr hs underway . The

c - s - s e n t  lal t irc k , h r o w e - v e r , is to expand, modif y , and integrnmt e - what

C i t e  been a c - c e e m p l i s i r e - d in order to pr -v I d e -  : u r n s e - e r s  r e l ev a n t  to  t h e e

dove - lecpnien t , management , rind use of e-- :mter and relat -u i land re—ounc e -s .

i- tom i t ’  P r oj e c t i o n s

C e r r u s i d e r t i b l e  a t t e n t i o n  s h o u l d  he g i v e n  to a c o n t i n u a l  t i r ’ d n u t i n g

and  r ev i  s I u er r  of  e c e l f l o t t l  I c h r ~ j ect ions. Key elements , d ie - l u nu ~ h e e c l e u l  a—

t b n t u , t o c }m n o l o g ic.i l change , services and p r o d u c t  i e en n e e d  s h o u l d  be ’

c a r e t u l l y c u - t e l l t l m n e d  and h e - p t  au-u c urren t as po e -is -i hie. Regular
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nem t~~ ’ - i n u l assc -ucsme -n t s  e c u l d  be use-d to c c - g e n t  upon tue - t i  i t

act in ties.

i n  c o— l e u e e e u t u e

Giv eni time nature- of demand  t e n t  most agricultural conoueu- ’dit ie s ,

tile price - u u u u d  i n c e n i t n e - i t t rc ac its of ant ’ p re eg r nmm t h a t  i n n  I m c  irc -~ mig r i—

c u r  to re - ~t r m e d u u c t  ie ’nr levels i s  c r u c ia l .  Spec ia l  a t t e i r t i e - e uu s h o u l d  he

g i v e n t e e  far --c ln mcerntu e ’ ni s it Is influ~ nce -d by a l t e r t u n i t i v e  i~ - ve l s  of

water development .

Re sceurc e -  A n a l y t i e u m l  ~vuctent-

An a n a l y t i c u l  sy s t e m  i s  needed t ha t  is capable  of c - v a l u a t i n g

t I m e  co tO c -t i  t ire adv cnntn igces of the California Region in tire produc-

tion eef goods and s e r v i c e - - s c lose ly  r e l a t e d  to u. r at , r and related

land d e v e - l o p m e n t .  An essential ele ttu ent would he a t t ie u d ol tirat would

m d i  c a t e  the cos t  o f  product - ion of agricultural products under a

ran ge - e u f  as s eitt up t h e i r s  and t i n e  l a n d  use pa t  te -m ni s re s u l t i n g  f r o m

le i s t — c e u s t  a l l o c a t i o n  of product j u n o  w i t h i n  the  R e g i o n .

t n t e r i n d u r u - r t r v  Anal ysis

A continuation of the work with input—output models is needed

tc’ provide a more comp let~- understanding of important relation-

ships among industries and a technique for evaluatine tire econonric

consequence-s m’f nu broad nnrnrg e- of  alter n ative- u-u .

WATER SUPPLY

i’ respec t- -m are good f o r  p r e r v i d i n g  t ine  p e o u e l e  ‘f tire Californi a

Peg L eer adequate - water supply of good qualit y . There are n r e ut i ue r oc us

a l t e r u r a t  ly e  u n i t e r  s u p p ly  sources  t h a t  mar p reeve feasible in the

future. In addit ion , there ore l arge quantities o~ s u r f a c e -  w a t e r

t or t co u l d  he de Ve l o p e d  f u e r  w m n t e r  s u p p l y  w h e r e -  i t  p r u e v e e s  to he t he

be—m t al te-rt ta tive. Sirenrt—ter nr needs appear to irave ge - nu t - rally been

ut cm- t . Tin is provide - the t i”’ rind opçrortun i tv  t o  me ’re - i n t e n s e ly

investi gate alterurativ e wum ’-s to nreet tire - ma ’r e - d i s t a n t  w a t e -r  r e l a t e d

lSd
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nr c - n -Us nin u d to d c  V e I O~~ 0 1 - i i i  e 1 ettte ruts flu - ’ st  ce c i l  51 S t  ent i~
- I th i i bu e - mb cc—

tiveuc o f  t i m e  1-n e - o 1e  ic  e e t  t i m e -  Regiour .

h i g h p n i e e r i t v  s h t e e u u l ~ l ho given te ’ studies ‘f plan e- 1 e - t t t e n n t s

t h u m t  s i n ew  p r o n n u i s e  o f s u b s t a n t i a l p e ’t e n t i a l  f o r  e l e c t  i n g  u n i t e r s up p l y

r e q u i r e m e n t s  c-n i th u u r r in r imum e r f  c o n f l i c t  w i t h  o t irer  p u r p o s e s  aur d

c u n v i r e en u t u e u r t a l  d e g r a d a t  ion .  The  goal of these  s t u d i e s  sh ou ld  be to

preevide by 1980 Information on plan elements that w i l l  p e r m i t

ut ea kin g tire next major decisions regarding the source of additional

developed water supply. Both supply increasing and requirement

reducing alternatives should he considered. These studies should

also include reliab le estimates of potential and costs as well as

tire i n u r p a c t  on cacti of the  m u l t i o b j e c t i v e s .

Su r f a c e -  De ve l opm eur t

Counstruction shou ld  con t i n u e  on those nra j c e r  e~a to r p r o j e c t s

c u r r e n t ly  unde rwa y  i n c l u d i n g  f e a t u r e s  of the  C e n t r a l  Va l l ey  P r o j e c t

and State - Nater Project as w ell as numerous smaller projects under

ccenstructie en Dv Fede r a l , St ate and local agenc ies .  Tbre se  p r o j e c t s

u-ill gene-rall y provide adequate water to meet the Reg ion ’s water

requirements u n t i l  at least 1980 and more likely until 1990. Thus ,

no additional major water suppl y facilities riced to be provided in

the immediate future. There is h oweve r a need to construct addi—

ti onerl conveyance facilities to deliver pre sent cater supplies to

certain d u n e -  i s .

Groun d Water

Development of new g r o u n d — w a t e r  ba s in s  o r  m m  n - ge - i n c r e a s e ’s in

pumpage on a s u s t a i n e d  y i e ld b a s i s  dc cc ’s fleet ap p e a r  p r c e m i s i n g  as a

f u t u r e  source  of new r o u t e r  s u p p l i e s . However , t h e r e -  a r e - l n t t o s t

one billion acre—feet of grounr d water in s t o r a g e  r u i n g i n g  in depth

from 200 to 1 ,000 feet. Si gnificanr t quantities of wate r could he-

e x t r a c t e d  by m i n i n g  groun d w a t e r .
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time pe t e - o t t - m i  r~ le e l  t h r e e - - -  1 m t ~~ e g r - n n i d — -e- : m t e r  c i e b u o t e l t s  Is

- t t k u i e .~ u u it t n n i s t m r ; ~- . A - i t n d ;  is nm- -C l, c - m t canr consuder tire

q ues tion ;d at can r - e - dee w i t h  t n u t  l a r g e  uro — r e - r r e -r- ; m b I ~ g t e e - t i d — w a t e - r

r n - ’ s o c u r e ’es i l e - i t  ui 1 1  h u e s - t  - - u i  1 s f - -  t h e  futur - - - t e e - U s -  0 1  t I m e  Re - g i nt h

Wininig gn~ um tm ’ t l w r i t e r  nui gi ut prove - t e ’  lee e u t a l u ~: e e u u - ~ ‘- -n it~i t’uiuri ng o i l

r o b u e r c-em -~ in  f u t u r e  V u -  L iO- -it  i c  ‘ C - I I ’ S o f  m t e r  ~~t n u ’ n ’ i y  r o i l  I h e - c m u m - t e

feat- il e le in mm u cc u ur r that nr uc l -~mr pow e r is re -p l u ie -Thg oil.

The sturdy slu m - u i d tio TO t’re - co rn- m i dm’ r m e- e t h l c  r pen -isi h io u - i~- t hods

of obtaining new u n c L e - c  supp lies and give c u t e - f u r l  e t O O S  ic u c -r a t ion to

s h o r t — t e r r t u  (less than 50 \~~‘u1flS ) uSe c ut gre-and w r i ter.

l m i 5 t c  W a t e r  Reel ama t u e - n

-as t e tester r e c l ; m m c c n i t m c c i i  ;u h e [ e e a r s  t e e i l SV e  th e  c or~mh u lit ’- to nro—

ride a wate r su n n l v  m t mm r e a s o n a b l e  p r i c e  r i m - I  in sefle- areas f i  i s

well witur t i r e  des i cu rl ’ ility of reducing sewage d hspcu sim l m:osts by

o l im nuina t log  ‘n  r e d u c i u r g t I r e  neeu mi for , e ~~ t J v  ou t f a l l  t e e t e rs  i n  t h e

c) air . Reetorruna issance and f e i ~ i b i  I i  ty  s t u d i  ~-s sh e r ul d  her cen t in u e d

and constru e-Lion of f a c il  i t i e’s  e n c e u r n m g c d whe nr t h e y  are proved tim

l e e-- e c o n om i c a l l y  f e a s i b l e .  By 19~~0 inucre r e l i a b l e  data should be

developed on ne - t t~-ntti a1 and etc-st of future - ‘s us i e c u s t e r  r e c 1 at t m a t i~ - n- m .

Preferable - uses for rec laimed waste wate -r include i nd nu strial ,

agricult ural , and grcuund—wa ter re -cha rge - for se- n m — r a t e r  intrusion

control ; a n n u l  park , f r e c r n -i iy  and g o i f — c e e t i r s e t  w a t e r i ng .  P1 r e t - i  r e -u s e

f - er  d o t O e st i C  ue c u r p c es e-s , e v , r ’ u f t n -r  t e r t i r m r v  t r e a t m e nt , is not advis-

able , c o i t I m - ’ u i ~ f u t r t ee -r  s t u d y of 1eu e s s i b l e  physiolog ical offe - ts.

- , e e c t i l e n n t t i u l

P r e l i m i n a r y  i n v e s t i g a t i o n r e - -’u l t s  i n d i c m -m te -  t h r a t  t 1 u e - re i s -  a

i t e n t e s - u l e i l i t y  of pr eev i din g several milli on ac u c— fee - t of water

mnmmni-ullt’ f rcnm tir e Colorado u e-s e- rt Sui l ’ re -g i on  it t ii izing gec eth e rotnl

u- n I  is. Jri 5 —l u n unute l i e s  e l e c t ’  u u u r n e r g r e ’ u i n d  i n  t h n ~ s o u . i t b t ~- r n  p o r t i o n

cf  t i l e  Re-g ion us-here nruni ci p m l mind industrial r n -t i u re -fl u - n  is CO O t  m f l u e

t e e  g r ew and costs m e t  i m p o r t e d  w u t e r  s u p p l ie s  a rt - h i g h .  S t c m d i e -s of

lye 



gem e r m e u n u u a l  ne- se -ore -cs ar- - - - - ur t ilme n i ng hut considerab ly more inforuu~a—

L O u l  Is uue - e - cle-d and si . e en 1~ - ~h ta h i t -- !  L~ u as  m e-s- s- it 1 1 s al ternat I

d l nm e objective - e~ th i ee - i e u steud io s 5 n 100~ be to clove- I -u p r e l table e-~~t l

t t t u t e s  of cost and a nu or c  i p e c i f i c  muu e-rsu r er e el pcr tneuiti al hr t h e  car---

cue t d d t e  Of  ~~~~~~

J e s n m  1 ti~~

Bec mu s~u t -  f t h e  r e - r i d — w i d e  n uimm u l m r - i t l e c l t s e ’t  d ec- e- l~’p in g  econonni—

c:-m llv f c - ~~s - i b l e  wa te r  s u r n e l e t i e - t e  u s i r r g  d e sa l t i n g  t e - : l u i n h ’ n r u e s , cen t  b u r n e d

developmen t ari d t n s t i n t c  - f I l t e  rmtatico t e ’ i m u m i O c u e . s  is h in }n lv d e s i r —

O!’~~ e i .  The S e te  u t  C u l l t e - r en a and t i l e -  O ffic e - of leniline fn ct cr i-ave

a p r c u g r m m t - to u e ye lu Se ni lmm r~
-
~ - p r — e t o t - l e e -  J e - u e a l u i n m g  e r i m n i t .  It s i ll

p r o vr d e  new arid f c r c t n u n u l i n f e e r e u - i t i o n  en c a p i t n u l i l f ie t  ~p e r e t t n g  cos ts

and oper m e n  e m r u l  c u u r ~~Iet; - r i r  l e t S  that w~ i I h e  i n v m l u a f ’ i e  te or  a v a l —

~ u t nr ~~ t ’ e- r u - i c  ~f desal ting un . i r u vi ell u iu wat t - i it -
~’lv n ut t i c -

Pc i - - - air-i in tb . e-- n t n  fl e - P mc i t I c  S c r m i t i - , e - - i t .

dc ’ i t d e- I l i i i  c u t  t o u r

Wat e r p r e - i m u e u i c e u  h e  ‘s. i t b u e - r  u t : c ’ d h f i - u m t i u n  is - a ye- nc’ s - : e p e m m i i r n g

sl tert ’ative , e s f l c - c n m i ~~V if  i t caui be e- -u -d is C t c e e e j  f e r  i r m c r e - ; u ~~ in g

r u n o f f  in dry - r o u t - em u t i l i z i n g  s tm ’n r-uge- u r n u  d ist r i l - e cu t i m m u r  sy~~t- m t rs already

in p i d t e . 1 l re- unagn I r u- h - of ti n e - e e t c n r i i a l  i s  u n c e r t a i u u  b u t  I ~~ est

may he lee-- . F i e ’ x l h il i  i ’- o l  s e i c l t  a r t  a i t - r i r a t i ’ ; - -  ne c rtt - i t~- v - n r - ; i n ~- t I c

l e v e  I c m l  u e p e r m r t i m t t  in cee n~ unrcti o n w i t h  t u e - e l .  S c v e - r t u l  , t ’u d i e s  o t ~
roe- i L u r t - - r  Oe)d n i - ,it ion m rc current lv in pr t -u g re s s-  in the S o u ’ t  iee c ’t mu ’ d

pr m ’ grant s are- active- i t  Cal  i fo nn Ia. if C - -  I n S u l t  o f  th e-mo

stud i n s  m u - i t ~ ti r t c  to he e n c , u c e t r  ~ucr ing, t H e  s t u d  t ee-  - - i r e - u i  d he -xne ite ,~cd

t m ’ detccrr t un e- t u e re-g - n— t o m do p et - -nt h al of we- -r the - r mod if i C e t  l - ’ i i  ac in

supp ler c -nt al writer s m u t ’ p lv  S e c U r C .

I~ p~~~~ - htu i n r t n n r ~~~Pro iurc t e u ue n - r s t t m  t :  -

C o u p l - d  ~‘j a i - T r u e - ed I v d u - e - e t t a r e l og i c r u i  f o r c u ; m n - t i n 5 Oiel

~nr uan - I—i , m u e - r Ic e - i n management. increases in iii - - d - 5 b o n ’ s e~~f e c t i V ~
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t s ,, Let r scq’p lv t i i V  l e e -  1 r c e ~~s ih1e h ; h ’n ;e r c ’ v i umg e x i s t i n g  o r e - ~c Ct  u upe - r a—

it i o n s .  u e e n i t i n u i u n g  - t i t O i s  1 i e uj l - i  i - c -  p l a e - eJ on dc t c ’ r t u m i u i i n g  way s  to

L in uprove  ex i s t  i l n ,~ p r o j e c t  e e h ee ’ ra t i e e t u s  and t -  i n t e g r ~m t e -  r u i n - f a c e - t n S t o C

]‘r ue j e - t ‘le e-r n iri e en ui u gr u u n m d — w u i t n  r e 2 m e e - x m t  i e r . ‘ - e s t h e r uedifica—

100 ir ’ t l V i t l e ’ - ~ m nc e r m 1 d  be et e i n i s i m i e r e d  w i t h  t b u e n ’ s t u d i es .

n :t i e - r m C s

Irr n e n t e - d  c u u r i c u i  t u r e ’ wi 11 e t on t  I neuc - t e  - he t im e largest user

I-: m l o r  in  t n  ~e~~ t - 
‘ii . At  t c - n r t ion shou ld  lee ’ gi \‘e-r~ a uim€- t l u m d e - r for t h e

in li vid - em i fur - e ~ t o  i u flflr Jc -  t h u c  e f f j m - i e -n i c v  of water use mind t l me

redu ction ~e f  c r ~ p ir r r 5 ,m ti e cn require -ru e-n i t on his farm . Studies ni~- - t - d

he- made to Sc ’ t e r d  ~n e -  e ’ f e - u s i  b i l l  t ’ -  of  a p r  grmmm th at would

r e s u l t  i n  i n c i n c n e e  e- of t i r e  e - f l i c i c - n m c v  1 i r r i gm i t i o u r  t i e -  an um i ter—

t i m l i V e  t ee - i d e i l t  j u n t a ]  t o u u t e  t S ’ t ’ l ’ I ;  Jc ’ v e l e p u - - u n n . T bu c se - studies

sbt ’ ’ muld he -  l i r c i c t u  d to t t e e 5 e -  ire - c tu l le - ia h nre ~ fi cien t t” e t ’ d , ’ck a c t u a l ly

resms t irr s n g - i i f i - m u u t  l~ e s e c e ~’ of ne - g m l - m t e - d  r~’ater stu h u pli e- 5 .

j le’d u:ct e l’er  C~e ’’ i t  - m  - t  I

flue- ~~~u g es t  n r - ’r ,  m h r  e- -r  I c -  - i r e  ren ts i s -  u r m i c u p n i l

mod lu rdus m r - - a ]  is - e s - . S l n u - e - t 0 m u c i t  - n r a  e- e g i e e r r  n C c- rpi t mm u u— t--

is al re-sd- c o n )  s - i ‘Sc- rub 1-; im l et  , r 1 , - - t  I - n a l  d e V ,  1 i tt e , i l - i t  jog

wate r d o v e - i ~~ p u t e  m t  r ’ e -q r m i  r e  i ’e t s -  1’: r- J u t e  1 m n u ~ ~‘ r - j e - m - t e d  iurc u - c um e - e - s - in

t-~~ I un t u se  cn t  t- e t c  r m umm y im ~r ;e’ c- . u r - . i n  r,1b i c  ;e u e t  , t ’ t  ia l . Thi s-’ l ’ ’ t e ”

t I e l  n u t d  i t s  associated ci - -ts , i n u c - i i c i i t u g  m t :ee -mSure ~ f t h e -  t e e u s s I b i e ’

loss i n n  e - c e u r s u u u t m e - r  s - u t  u s i  ; m e ’ t  Len , s h i e n i l -l - . - o s t - d e l is -n ed be - fore t b r e - -

i l e  u- t r t u I  or w a n  e l  S ln tt p 1 d c c  i c — I 4 f l~~ m r -  t t e e es n m r’; , ri se- i bI v luc y 19 5u -

c ’ n i s u n r , - r  c u l t s a’ l i i  t e r , e r n m m n  m — h i e u id h~ j F t t ’ i e - t t t c n t C c i  t ce  n u i : c ’ur

a._ - C e e u t t e , s - L i c  u i ’ S  l t S t i’ — i  ri - il c- t i - u  e I -~ i i i  c-n t l e j l  are -as tee- Ce ’n se ’ r r e ’

S i t - - n  . A dvan t r i c e -  c- - m I d  I n ~~ L i k e - u ,  of t b u e  1- u r g e  ur e ’tunt 01 t e r n - e -

r - - c e  r i~re r e n u d m i e n - - - C e ) l  s-~e c C  i u m i  g r ’ c i : ’ s  i i i  ene~n r -  n i t  -nod e~ 2 f i 5 n ’~~

vat ion . T i m e - -  l e r u ’ or ;ur -  shou ld  lee d~js- I e uu n - .-d cru d ic un ’ 1 e n t o i l  f r  t ine-

r l u r c e u s e  of - t , i t i u t u c e l  t e s t i n g  e ’ n  hie ’t I l  t l m e  short i n s  h u r t -  r e e h i a t e ’

u - rn  e f fe c t s  of  a n e r c - g r a r  oi  c e e i r s e n t e r  c d u u c  i t  i _ -ut o t t  r - : m t u - r  c i s c -  r~n t - ~ -

1 ‘rue
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ctthe r ti me lu r s  of e -t uh )il i ziul g ~l~~1 snu t n -r use’ should also he iun ie-

t i ~~ m i c  u .  T ir e -se  in c l u d e - :  t i l e - e f f e c t  m l  p r i c e - c r m m u r g e d  tor c ’ i t c - r on

qun a n u t i t v u s - c d , t i l e -  p ote - n i t i a l aur a n u - m s e u c i r c t e d  cost  01 rte - t e r i e i g  ~ih l

a m  t e ’ r , mu t en Lie pot c u t  ti al f - u - c o n sor v i  ng ro uter by zon iuip or re-gil ]

t 10115. A m-c t i m e - dens i t v  enf  p o p ul  at  u r n  b eis- u r c r e - u i s c - d  In some r’te-t r e - -

p o l l  t r r c u l I e  c .  of thre e de ’ g e n n n , t u m e  r t - -  h n r m s  b e e - u ] . ni:i J pr c c r uabiv s i l l  ce’er

t i m u m ue - t e e l ee - , a r e d u u c t  ~ e ’tt in nc r  c t i ] u itnm ‘~~ l use mi s  t h e  omit s - I d e ’ USe ’

cf 1 u t t ~c’s~~j~~ ros t er is red u c e- u i .

Inc -re u s e ( r e j e~~~~u e 1 c t m z

A d v i u t c e s  t i n  rr u :n  b e - t i l t  ‘uns i t e c i r n i c ] e ’gv mi nd  r e s u l t i n u g  i n c r e ase- s in

c roe yie l ds i r e  e u ~ L n - d u d e - I  y L m t u n u e e r t r m u m t  in es t i m a i i u m c t  f u t u r e  e-’~ e t e r

r e q u i r ou u e ’ r n i s  . A g r i c u l t u r a l  r e s e a r cir  p r o g r e m n t m s h o u l d  r e ce iv e  c o n —

i t i u n l u i n g  e m p h a si s  to  in r c; o - r t h g u m t e  t i r e  t e m ~s l b i l i t;  of  e s t m n ’ l i s l n i n g

ne -i-: or  itm ere  m t  e - tm s i v c-  m- c - m m c - u r c h r  a n  tun e it  i t  reas i ng  - r e p  v i  e -l d s  u m e  n

r e - — :  - - - of ‘.c’ i t t -  r i c-c  a ‘ tue ~m n s  i f  u t m e e t i n g  u m g r i c u l t u n r m m l o r  d u n -  t i o u t

f l e -  L- S-i t t r e u i t  n n m o r e - m s i t m g  toSt r sup p ly  r e - n u i  r e m - t e n t s .  l n v n -~~m tt u ’n i t s  in

te- e i l : i o - - g i  - m l  u m c h ; , e ! m - e m -  i n  c r - c u r ’  n r o e h u i  t i c e mi tt iO  t n l ]  he l u r e -  p r e f e r

m r — i c  w i —; c ’ t O c e t  n u u g  l e n u g — :  e r u t  t I e ’  ee d —i f or  f e u O e i  and i r h e r .

O c c u u t  i n n  i i i  m u :  A :  C i  ‘ni P re ,~ c i

e\ ~ 
I , i t i  (‘ t i i i  I O U  le er  w a r  - -- r e s - e’ m n r c e ’s deve-  I - - - u ’ - h ev e ’n el  1 c~~ -

w o m i l e l  dope -n - n  i ’ e -  l a n g- c - ] e Set  It ]  - t ’ : ( r e - - c u l l s  o f  S t i i d i e  .n ’i  r e - sea ’ - C

h O  t h e - e u e e r e t t le ’ O t j m e f l ed i- l i e -~~ s u p i m i - ;  f u ~ - 1- ~~~ -arid , (be- ) lu t ~ n r e -  ; ‘ O O e ’ S n r l —

t i , e ur  and  e c e e u l e ’ u r u j c  gn  -thu an-i it - i rmt e l i ije ens fce r :r; t m n u e  ro - mt e - r

r e q m u c r ~ d e - t n t s - .

e.f l u j i c  ~~L i t .  r e t  t u c e s -~~~i h i e -  t e e , u ~~c i r n m t e l :  p r n - d i c t  r o u n a t  - c u l l

I m m ] u ;  c O  hc cve ’u ic h t i r e  n e x t  d - m ’ n m c l e , it  is en d s - h o n e d  t h a t  t h e ’ p l on  o f

m e t  i c e u r  roi 11 i -  c o u r t i ’ i ,je ’c l in  u f o r t :  mr e n r o r aj  l v  s i m n u i l m u r  to t h u n t d e s -—

c :r i ! e e d  m e r e  i n  or  a eu l i c ’ r t l v  t t m c d i f r e - d  ut m nnuder t o In  f l o u t  events is

I l i c e m ctcu r

I i r e g i o n  c i  rowt lm e- b - t l d  - ‘ce-un in a u - i t t n ’t ui su ch r  a m d e p i ct e d

1ev t e l t u u - 0  I l - u n ’  pro~ 
- t i u n n r u m , ( s - e e c ’ Fi gure l u )  e m m r l v  e h e e ’ l S i - ’ns  s i l l
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I -  r e d u i r - - el r~- g a r d i n g  SOUr-des of :idc ’j t  io r i a l s u m t e r  s e c ’r g  u c- : . The

u m m m t e n r -  of u r n t --nt inf u n ru- u rt io mi ‘CU ll mos t like ly d i c t a t e -  t n u t  ~~d e h j —

tional s u u m ’ f a c e  t c d m t I t s p i ; e- s  be  d e - v e - h e ’ u e d  for out—o i~ - st r - arm use.

11, ’ceevee r , a sore: L m ~e l \’  u t i c  rn erg - re- g i c e r u a l  p r - e a t ] , m et l o u i s - i  i n  t h e

i m n u - ; e l i m u r e -  f u t u r e - , is t b t re-pre - -m teed liv tine S e G C e - S  D— 1q 7 1)  p r u e j e c u ~

t l e : ~~ . i n  tin s co so - c urrent va tt--r supplie s r i l e -  s - r n f f b  e~ h e ’nt to allow

ins a de:cad~- c e - i  t i r e - tO l t t d ] e r c e v e u  o u m r  k n o w l e d g e - of  ~1 N I h  l t i y e  t . u m n r u c~~

mur d e mu -il-i - - p lirmrne-r :. t i  ttu i k e  \o h s - e 1  d -  c s,uons r -garding f u t u r e  U Se d 31

r~~-ource s .

I- Lu m i D  ~ u Cl I B I )

A cc ’t u u p r n - m m e - n i s  I ca flood c_ _ in ’ r O l  p r c e g r r r . n  r i e - e b o t h  el~~te- e - n t  s

i r e  i r i ~ i - - g e - n m d e - u n t of  a n m e h  o l e - t e n t  S t u m u l t  are de-~ - c m t d e -~~t u n e o n i  ‘,ein l t e r

re sc’u r - -e s- ~~:ve l en - e e - u e  e t  sc~~~~ i n u g  e t h e r  f u n c t n c ’ r - . i t t  m i l e l i t i e  ‘ , the’

~ c”e ’ a l  f l - - n i  Cu ’n i t r o l  t ,e m m n r e s  I s v - ’ v ; u r v i n g  e e L ]  L e C t s  upon e’nvi r ou~—

c i t  ~~ qt r a l~~ t i t -~~ in i n e -  t h e  ir r e’ u u-ni rc -ne u]ts 3 r p  d e p e n d e n t  in varying

-cl e e - r e e o  u - in  r c r : u n n e  ~~r- s c : h u  ro t -cue -;~nd p a t t e r - i s .  I l t e  nt ’ a. t cu

f r -ic tor in ’ m b - -y e  l e t e ing - I ‘ i n n l e t  c l c t j c ’ru  f e - 0  f l o o d  c o n t r o l

P e- a t  i r l i  t - - r ;ur - e \ ’ e u tng 1 ’  U c e c r - t r c e i  S t( t i g - n . Sin g l c -_ - p l t r ] ’ ese

c o nt r o l  i c ’s - c r y  e , r~ r i r -  e e r r l lv  l i m i t  e c c ’ ne r r u m~~ a i 1 v  fe - u u l h l p

an ud sure - lu S r ’ l g e ]  t :tmus t - i t - e m i l y  I c c -  u r l a n n e d  as p d i r t  of a - t u n i t  i r e - I —

pc c r n o s e - re - c e - -r et - rn, t m ’ c i t i r  “-‘ m te- r sum s-l~; as t e e l e n i n c i l e a l  f t m n r e —

t i e - G m . E l - - e - u u e n ~- - 10 t e l l - c c m i ’ t e n n d l n s  i t  i s -  n s - i n o r e’nn t b t e t e - x i s t l f l g  and

under—r,’nstu “ ti e - u t pro e- ts cu lni tiu rn isbi a d eqm n a te c - m at- n s-ut-p l y to

the- Pegnion - r u u t i l  i l - o ut i ng - u m tor Base- P l a n  proje’-:ti~e nns . lm ~’~8 n c r

S e - n e ’ — c — t c Y ( )  p l u e l e ’ i o n s , m m d  about i~ °3 for l ) 1 3 [ H 5  P r c ’ l c C t n O i r 5 .

Consequ n tly , t i u e ’ t r e n d  - - t  -~ t ‘ ir u s  of new c - c at e r  s u pp l y  re~~e rv c ’i r~

cceu ld bu’ e - m s  soon as i~~75 mu r m - .u a u-u l ute as about ln-~(l , d e p e n d i n g  e mti n c e i r

u - i d l e - h ’  l m r , e 7 1 - c t ;  ‘n p r y  : c t n r - I i o .

A ~~~r d i n i c z l v , a p l u n m  ce-f l t  ion f o r  f l o o d  c o n t r t - - l  t u e r C m , ’

Cafl to re-L u Rct g i ’ -i r ~~e u u i 1 d  con sist pr i t ’ unur ’ilv t a t  I- a -u t b r  the net-u t

d e c ,m te  Or S i c )  0 ci c o n t  h n r u r u t  : ~ n r, f  ‘r e -cu e - n I L - m t r u c t u r a l and noun —

I C, s-

- ~~:~~~~~
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s- t r u c t  u t r e m  1 p r  -‘g r e - i ts , ~ 
crueral lv r i—u o u t l i n e d  in t h e’ PLAI-i S -\ N 1) A l T E R -

N A T I V E S  s e c t i - ’n n ‘f t t u i s  l t e - pe i r d i t - u , and a c o n t i n i u i n t - , v a l u a t i o n  c f

1lc~’d d n m t n n n u p e -s - . D u r i n i t t h i n s  pe r  i e ’d  s-]i~- c - i 3 l  mi tt - t n t  f o u r  sh o u l d  hn ~

g i v e n  i ,  t i rc u  e’ff -:c t of f b c ’ , ’ cl c u c e u n t r o l  t u t e m i s n m r - ’ m - , ‘ m ’ ’nr t h e -  e’fl\’ l re e n — c n t

and to t i r e  ic e - e d  C r  t u i n n l t n t c l e e _ l  d f l ’ e u S e- r~ - c c ’ r ’ ’ e - i r s  in  which f l c e r d  con—

t r , ’l w e ’ u m h d  h u e  a Liti c u t i o n . I n  is ,om-u e - m I b i e  t l o u t  e-, ’un u e t e ’ u m l t i ; e i e _ t c u r ’ c~-c o

105e r ’’- - i i  s ruC g l u t  i e - e  h iii it ‘~~~r i i  or n - u~-in ne~ede-d fe ’ ~ 5e~ i I - r t m ~ip l  v

b n c ’ c , i t r - - C 0 t h e -  I uu ’~ d i a t e  ir~~e~d f~ ’r flood e-on t r- ’ 1. As p o s s- ib l e

51 te - t ’ r a t  [y e s- C O  f l - eu co r uir - 1 s t o r ag e - , sp e c i a l  e r u r ’ b u d i - u i s  s h o u l d  he

p la ce - mi u p o n  p i n i n u n i n g  e f f o r t s  f o r  Ie - ’-Yee s- , c l u  , u n i l e - i  i d u n  e y c t t e fl~ s- ,

‘a it c ’ rs l i ed  t r e ’ i t ’ t u e ’~ t , a n r u  floo d p i n m i u n  r ’ : gu ’ la t i - ’ u n e r c ’~:r m t t s - .  C l : t u . t e

s t e m d i e s  s i m c u u l d  i n c l u d e -  p o s s i b l e - i mum nm c t s f t :~~~e-d c o n t r o l  n e c - n  t i le-

- - r m v  h r c u n u - m e -ni  t , p- - s - m u le tum c’ans t u ’ r u i t i  g r i t  e such i utupnm ots - , and ‘cnmv s tl~~t

11 c c c i  cont re e l  p r e ’ g r n - m u m - .  r i n d  une -a s ur e s  c o u l d  - - ui]la r uce - e -n v  i r cu i : ’ de e n t 1

q u a l i t  i c ’s. ‘fir e lon g— ran cu- P l a n  e - ef  m u c t i o u r  -c ’ - - u l d  h e ’ , e s s e n t i a l ly , a

c -u t  t u u n u s ~ C I e c u ]  - u f t ir e  p r i o r  s t u di e s , e ’v -m l u a t  1 Curs  and p r o g r a m s  aun d ru m

mo i n t  i n g -  i t ’, I r e e v a l  m u m t  i c e u r  o f  p l e r n s  and n ’r og r iu tts  -as and when d in - ende d

t ] e  - C e s - s  - m r v

Pt ,RhcAlI u .\

l u r e  P i m c u  of e\ t i e n  i -u desi gne d to I t t t t ) l e ’ uti e ’!r t C l u e -  n u t e nn f l s -  described

c~~~t L~~e G  u s  f l e-c e e-s srv  C -  - d-c~~lt  i s  l v  re c -r e- - i t  i ‘ r u  m ue ~e - c l s  f o r  each t ime -

r r e r e  . La Lee r S ur  f~~~-~ - ule eds -m c i d - -  u n C l e ’ u t  i_ m t  i c e n i  en f ni e c e r  f l o w s  f o r

re ’;ro rr t i- e ri un , - t i e - e j  d i r e c t ly I c~- : u t , - r  ~n ’  ‘ce - I c - r a m - n i t  p r c e j e ’ m u t s - .  T l m ~ ’

l an d du d  dove I e c ” n ’ u t t  t in  eds coin  IC e utt et l ’ t c~~ e t l d e  t n t  lv of c - a m t e u  c l o v e —

lc ’; u ’ e - m t p r ~~~ e e - t s .  l n t t u e t  r e - c r - - a t i e ’u u r i u ’ ~ - h - .  c i i i  b e et s- - m t  i s f i e d  pie’—

; i d i  t u g  t h a t  x t i n - f l s j V e - t ’u o e l i n  h e - a t  ion  c e - f  c n t - u i s t i t t g  l ,i i l  . i n r - ~ t i t t u t h c u u ] m 1

an d  b i f l i u l - i m I  u r r u m o  r u t s -  o c c u r s  m - - - l i t  l I f l e  U in n A n n e e-nichi X Nil ,

Pt- mu re  - du  i c - u n

A l l  r - - e ] r e ’ m u l  ion p r o g ra t u e. l I e n  - t  re - c - m e g - n  l Z n ’ t b , - s-Pe e im m l c a n s - i  de r ~m —

t i e ’S ‘ i  r i c e - i s  leer  ‘p c -n s - p r i c e : , u m a t u r m i  c r e a m , i n c h m m e l  i ng  w i l d  or

,s - C c ’ f l h e  G i c e - u m i , - c h i c l e - r u m ,  e-s- a i rd  e r u l t c u u - u m l  a r e - a s - .
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‘s p e p r e u t -  l i t  l i e  ~ - 3  1e e r e - n r n t  c e I  t i m e  e- -e t i i n r a t e - d  U I1U U r ’c c r e - :rti o fl

de -V e i c f - t e - t t t  de ’ t  i c i t  i s -  P l u m - u s -  I aind t n r l ’ u & u u  r e l a t e - I .  F e J e - n  u l  ag - e ri c- v

gro g - rui ns c - u n  c - I  i s - f  v ‘ u r n  v c ’ n r c  - t m ~~ n t  i l l  t m : i s  t r e e d .  Th ì e e b u r d - - u m  o t

- a t  i s u ,-b u ~ ; t im e ’ I c rnu~ in i r i g  u i e c m r — i - e d e r a l  de- ’ e ’ I n e p r m - ’n t  u r e -e~ ls- rs we’ll as

ci r e - a g - c  i c u g r u i s i t  t o u r  r t t - -~~r u  u n c u t  uu : - c s - t  c u l l  I n e d i V i  1 upon  local p-c-/ c -rn — 

m t .  C i t  r -~ u n s - t 1~~~ t e e e e~lop  rese ,rV, m I r t -- - u m a - u m t  j o i n  p r o v i d e  n dr u c l e-

4e n er m l l v  11]  l a s s  i i .  S ,ct u :t - L 1 m s - s  1 m r e e t d s  c c i i i  he-  s-d y e d i t  r e - s - e r —

V ’ l i  d i G e  l u ’t - i t ’ ’ t  near  , um u u u g i u  to u r h e - a r m  C c n t c r c i .

l d tm p i e ” e - i r t r im i c u r  e c f  L c n i s -  f o r  u’ u - c e t L u n ~t s - e d - i  l u - i s -  h e - c - n  s-e; - n m r a t e d

j e -  e r e! m c c C - ’ t t m e  r o l e  t h i n t  s h e-u i - i  h e  i u s s - u i r i c -d by s-e’~n c - i l  l e - \ c  U- e n f

- -
- t t l t e i i  n

h I r e -  i ’ i e r  i l  r -  Ic w- ’uld lnmc l I c e e-u- n ]a u ut cu iemt e - o f :  ( I )  d i r - c t  fu un d—

m r m c  a n - h  -c u c u n ’ t s  f e c  n e c r e c l t i m e - u n , ( U )  d i i t  ing  i’ e ’ d e m r a i  non ~— r e c r e i t i o n

1 , m t t e l  m n .- m i l n m h h e - f o  r - ~-c re~~tj t - ’ r i , ( 3 )  e s - t n i b l c s - h i n n e  t u u i t i i c u u m m l rn c r c - i t  l e er ]

m n -mi r e r ’ m r i e  e d t  C e - I t t - c ~~s , n t u r e i  ( - e )  ~l i ow i u n g  m e t r e  ,isi to t  m u ,  —re - m um—

l u ’ m r s u b c i e - p I ’ d  h e n i r  C t  d - t e ’j c - d L c, ’st s  i S -- 1~~tt ’ lt’ l et C’’ rc eure m m t i o n .

1 l t e  P t a u  - - rc ’ I s c  c -m ould  n n c u ! c n i c - : (I) u i e u t h l ( e r i Z i t h c ~fl 01 ui-bu u u

n i r o n  t e n t e d -  ~‘n - m  u t u m t c b c i n r g  l~~u sie -. ( 2 )  re - e ’ r c m u i i n - u -~ ’ j , ee ~ o f  St Ce-

n e  c r c -mi t i n  I C e  ~ c f o r  C G e l I e t  e~ : p t 3 S l m  our  r u n  b a n  f l e e G -  . (
~~) i , c u i s n —

t i - n c l  m c i i  l m t ~ n le ~ - u i  um n ’ r - t c e r i o n i t ’ -  h i s - is - , ( m l  i f l u t i u u L i - e u l  c~~e a

I - u - I e u - un l u i e ~’ cm r bc ~i-c r - - c r c,lt i c e rn l i c O  c i -  (5) t n t  i s -  ~ r e n  t i r e ’  e’

St uut e l i c i l i t i e s  c- :bu i ch i do r o t  h uve s t I l t .  - - w t d e  s i g - u e : i i c a n r c C m ’  local

cm utr e i , (uu) e- o , m~~ r e r of s u i t n i h e le l e f t — e v e r  p m r c e i s  of  nm n n~~u t - - c r e

Liou ’. 1 ni leh  t c )  p u r  a n d  re u r -  ticin i i s - c’ , i - s. ( 7 )  I - u s e  eel  u i c a n c l e  p a r —

t i e ’fl5 m e - i  f r e ’ e’ccae : r i~~ u r t ~~ _ e e f — r u  I” C d ’ ’ local agencies t e e ]  -c l e rr ,’—t - ’ r -t

I i ’  t j t e - i l  c ost  b a s i s .

The local y e - I,e- te’oujld i n c I d u - - :  (1) m e-re-- rn-i c-- U c r t i n - c -ti ‘ m r  L i e - i —

h - i t  h u r t , ( 1 )  fe e - r e t i c e n t  e u f  r e g i 0 n u u i  r e - r u t eu ge m i c i e s , (3) d n - t n r u d i f l m n t b e~~

- C  t i l e mo s t  o t t  m e - l e t u t  ut cu- uul s ~ f I i m m u n e  ing Tc r u t C l , I u d m s -  t e e-  mu t e -eL local

re c r u i t l O t l  i n ’  ods - , (-I) , I i v  p e e v e t m u n e ’ u l t — s c i r c ’ l c l  d i s t r i c t  n m c t r e ’ e- ut e ’r i t s

C r  ( l i n t  t m , - - ce - f  e e u n t m c a l  e n f l  and r e - cu r e - c t  i o n  ta c il i t i e m - u . ~~c;) i n r ~ - r e - a s --

i r~ t n r e - i g u t ’ r m u  - - U r n - c  n e - - - un f u c  I l i t  I c ’s f u r  ~i n 1 t ,  n — c - i N- re m u s , l e e )

I iu~~
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-
~~~~~~~~

- 
-~~~~~. - 

‘ 
S 

I —-----—- —.—-———‘— -—--—- -------—— 
- — - - I -  ,~ -



providing t on cultura l , artistic , creati vc -- oppor tum n it ie -cu , f i e ~ l d

speur ts , aur d p lavgrouur d games-, mu sh ( 7 )  d e v e l ou r i n g  m o b i l e  r e c - r e a t i ’ u r r

facilities as ii s t e u e g r m n e  i n ca s -nr c  o n l y . Local g o v e r n m en t s  could

also devise tax heurefits - l e e r  lando~~~ers who allow use of their

l a n d  fo r  p u b l i e t  r e c u r e u a t  ion , en p r o v i d e  f o r  a tax de ferral program

In l i e u  of a p r e f er e n t i a l  u i s c u e s s m e n t .

Tb r ~ p r i v a t e - s e c t o r  can dovc --lo p p r h v a t c ’ l a n d s  f o r  r e c r e m m t i o n

p r e - f i t  co r t n rtm i i t i n g  land  to  s u m c h  uses as campgrounds , resort areas-,

p i c ni c  a reas , g ’ l x  c o u r s e’s , -.i,- ht - t m in g pool s-, f i s h  ponds and o t h e r s .

The p r i v u i t e  s e c t o r  is iu ct ti y e ’lV so ]  i c - i n n s-  n r n a n v  nec-i r e c r e a t i o n

ven t u r e - s .

More - in te nsive s - i  u u j i e - u  to reso lve  r e - e r c - r m t i o n  p r o h i e m rtns are

es pe c i  m l  h v  n e e d e d in h m c ’ i V h  lv pepului t -d  m i r e -as and in n m r e a s  w h e r e

r-cs -- ’uu rc e de -ve lot eruue ntt re-qui re - tt r , - u m t s n i n e  in d i r e c t  c o n f l i c t  with p r e —

s - e cv u m t  ion  ge ’u i l s  . S t u d i o s  c f  t i n e  C- c e - r t h  C c e a s - t a l  Su h r e g ion m i r e -  of

p a r t i c ul a r  i r u m p c - r t a n i c e  c c a ’r s - e -  o f  pos sible w a t e r  d e v e l o p m e n t  pro-

j e c t s  on l e t e t e n i t i d i  n -m ild m u n d s - c o u u l c  r i ve r s .

I’ree -l e - 1 e n s  a s s -’: i n u t e d  w i  t e l  u r h ’ n n a rc -- r i -u , t i r e  p r e s e r v a t i o n  of o re -n

5p I c c  and th te  i r r a u e n e r o t i r u m i t e -  de ’ye le ’ou tuc --nt e e C  the c eu r i s t  , a l l  i n n d i c — i t e -

th a t  more - in t c - u l s i v e ’ st ‘ad ic- s of  tin e ~S e u u t h n  C o u m s t a l , San F r a n c i s - c o  Bay

and Central Cc ’ni cu tal S u b r e g  i ,u r s  a rc -- n e e d e d .

P1511 c V ! ) CILULI —h- ’

O n g u n i n g  orr d m e l m u n n e u d l’r ‘g rit - s of S t -et c mmui d Fed e rml fis - in m u n c h

w i l d l i f e  tt n m n u m g e -t ’ e -:i t ag - c ’u n C i o s  a re  e s - C  ‘ u : r u t c - - d  tI’ sii t i s - fv ce -n i v  u ’a r t  e e l

t h e -  C r i t u r e -  det inunun d fo r  sp o r t  t s ir i ng  and h n u n t i u n g . l i m e -s - c ’  p r~’g r u m n u i  s

i n c l u d e  c onu ~ t r u c t i o n  of C i . 1 r  h n t c h i c -r i -cm s , a c q ul  s i t i o n  a u r d  e x p a n s i o n

‘f w a t e r f o w l m a n m i g e - r u e - n r t  a r c - -m i s and re- i uges , dove ’ I ‘pttm eflt ‘1 ac c e s s -

t t -e f i s h i n g  and hunt l u n g  r m r e - m u e u  , e p e - c u ic s  m a u r cm g  cut o u m t  , peSt i c id e  m i n d

w n m t e r  q ual  it  v sl ir v e  i i  l an ce , Ira hi i - u t  imp rm ’ y e  t ’d e ut t e -nb r u um ce uu- e m m  1

u I s h u  a r i d  w i l d l i f e - on m i  1 it a r v  launds  , and cur t ore ’, - t u e - l i t - 1  i sbn and

w i l d l i f e ’  l e g i s la t i o n  and  -- e - g u u l a l i i e n s - .  S i n t u i l a r  t i s - h  m u c h  w i l d l h t c - ’

p r o g r m m r t n s a r e -  b e i j i n g i m p l e m e n t e d  icc - l a rc h  t t i i i l i i l g - e  - - e u t  i c e  ut  t c ’- . ~‘ C u i r u v

I h I



el f  t I m e - c-- n ’ r e g - r a i t u s  t i l e- p l a ce on pu ln l I c  d e r um e - in and u t  m ‘ tm i i  n n-

1 i t t d s -  c o u m i c h i  mire- im n a rn nm g e-d (un- utu mi] iril~- ‘ a - d c - _ s .

-\ su~ p l - ,’u - d~ t~~ i l  p r e e t-; r u l t u  , acer mind di~’ ’, - u m n g - c h  tu g and nch - u t u c --

p r o c-t u - . t t t - t  , e ecu i ui nt t e ’ e t  m u l l  t i - h i n u r ;: m u m m i  inu I rti n g reeds- ~- u n e -  - t t o r

-ut erf oc-J iucrr nt i n - u .  Tir e  est I t  i t  L 01  C s - S t  C f  - u n c u t  d i  p r  - i - r a t -u  - t h m e -

t e e - r i c h  l d e n e , e _ U c l ( t e t  is m l d s - S t  ~-ch rmr r i i  i - c n n .

Adcu i t I ‘ - t u d i t p r  - n u n i t  r u r e - i r e - - h e - U  I ’  e y c t n d  t h e e  s - i t ic ~u l e - u  - c t  m l  p r e —

groi n-u I c  t i m e  t i s b r  m u t d  ‘ l i d !  ~~t e  mmn g l in:: arid i n u m u r t h i n g o ! u p e e i - t m e n i t r . s  nu t ’s-u

C t m c - ’ t i s h n  - i t m ~ h ‘- c - h i d !  i t -  re - o u n c e - s ‘a r c -  t~~- I - ’ - l d ’ e r d ’ V c e h . f tc se-  - i :  —

t j , n r n l h  pi -  - c - r u m -s u m r e ’  ‘ I u e -  re- s u t - t t s i l e i l i t - :  of t e ’ d e ’ r u i l  and  Si  e t e :  i i ) ! e f l c i e ’s

and s-ho n I m i t ~~ ’ I I  C i  :u i c - - i .

A d d u  t h e r m !  r e - -  - c r c - h r  m t t u  i r ’ ; c s t  I -gum 1~~ t I s -  t t e ’ e uL I u u r  - is - In s - m u d

c c - j J d i j f e -  r ’ s o u u r -  e-s m u - m d  ii,he i - - u ~I l  ‘ag - , u n c h 1 s  p i a n r n i c n ~t c- au  C e  m u —

s - t r e u ,m t ie en , l e u e i , u j nr m ’, ,  - n c  r p n j e e e~ C ~m u  u n o t  i r e - n -  ‘ i r n i. l r r r  m ’ t i v i  t i e - s

s i re s - n i  U bc- i c - l i l t  l e d  t o  ‘ a l i c e - n i t  - r c - i c - n i t p 1 - i tt : 1 m g  t i  nrc  mi nd I u u t - 2

for St  I n c h e S C ‘ d e t ’  lid 1 m m ’  - t i l e  c - I  I e ’c t s  C t  - - - s e-  n c - i  I v i !  i~- - m u on i i i

i s h n  n m n ~ ,J cci l i l I t e  in s- l u r e s .  C e - s - i r l t s  ce ib u e - se st’a~. ’ , s  i c e- t i j d  bee -

tms -od to  -- - t~~ -; - m m d  utun i d~ t r u e  p h~ m u u t t e  u i - . ii Vi I Ic ’ -

l i n t  q u i m l  i n u v m e f  - n  - e r t s i i u r g -  m l i i e h  u u u n i i d r g  e - x o c - - r i e n r c -. u,’ i l  1 he

i n c u r .u -  ‘a . i m d u t e n r  h u - ,m g  I U i t e ~ m u d  i c n u g t h u  c i t  se- m s - l e n  r e - d u e- c - U i n n  c e - r L c i a

a r e  icr  f e l l e r t .1 i in s p ec ]  - cu ‘air ic - - s - s  p 1 c tn are - n e - n ,  a - i r e -i m m d  i tun ’ 1 , - ni le - - n  t e

t i n  - i t  uu i t t  hr  c- u s- ne- c l  c m c-  1e ~~ie~i a r- 3 c c  1 ’  ci e r  L i m e  s- ia” l e n - n e  t n t , m I in t .  - s  r u t n u  -

l:l ~ I C  I i ~ mc  ‘ 1) 1 : 1 ;

:5 s u n g e e  e d t e ’ e i  n m-n m~~t .- l l t ’ n i t . i c ’ e - : - e m i n -  t n  s a t i - - ’: p r u ~~ e c t e -d  t C e a r

li ds- is - cant mm i n n -e l  Un ‘min ;in ’ni f i u-u :-: m \ , l1Ll C’:~~ 1( 1  hIi ,-:b -P , ~r i  e - . u n t u t r u d l  i c c -

in  this cp a - s - un ar m- ds I c r  t - - c, - , I r e -  ‘ I d l l e ’ t c e d t e e  I i i  r e  s - c- - I n - ”

i i  C c  2 in t i n t e  -i liv 21)10 , r~- --- U t i n - c hi ~ n i n e  t c - m a r i-u iti ct - -‘c -  i n n

in s t - l i 1 - U  c i p a c i t n -  r u i n l kw ihu l e e S  I n i le - e n e u t  ~i k i e c b-- c 21 1 21 1 . It 

a t  l u t e  i - : i c i , - .e - : ’ r e - - ,t m t .urce - rn r e - g o  2 i i t ~ ( t i t e -  e n  c - c t  m t  s u i c b n  m m 1 e r g ’

in i,u Ic - l e e  - in  p lire - c - I ~ r e - c  ‘a I - c - n m i t e - I ‘ii t i i e -  e r r ’ - ’  nt - in t i e  t i i  , ci t m r i  - c ’s- ee- -

i u ~ - t - i s i h [ i i t v  01 r e ’ C s - r u t l ;  t h i s  ~‘i ~~’~~ e - - i - u  i n c - r e - i - - c - - n u r  u ’ , - r , - n  c c ’u i e ’ l i i d t ’ t
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s- e n n U i  I c e  u u t m l e - r t  m h e ’ur —- i t n i t  i a l I v  ,e 11 u u i n -  m m n m i s s - a n c e  I ’ v - i  ,mu ’.d

ct - i  l e ’ u i - m i b i L i t \  l e ’c - e’U ~‘ucr  s t u d i e s  m u s t  tu e l me ’ j f l t c )  accoun t

Om e t I n t i n e ’ p o s i t i v e -  a u r d  r e - , t m i  l y e  ‘ - “ ‘ L  1 5  0 1 a ic --s - d c r  r d l t c  e e l  O u t e d

c ’ n s m l t u : e t i ’ u n  , u t g  ‘, -- u u 1d  i i ~ Ui ndc- t t t c i r m s -  o f  r e d u i n g  l u c r e - a r e s  j un p e r

u - m a i n s -  d u s e ’ , c U  e n s -  t u t ’ e m r  t n a t u ra l e ’u ’p ir , u u muu en t - an -mci  ‘ ‘i fe ct s  un - u i

- - e wc-’ 11— h e’j un It ~c f  nh o l e - o n e  1~ - -

Ti m e  , s - m r l \ -  c m s t m i h  I i u - r h u ’  e ’ t t t  ‘a f e n i v i  r ’ ’ m r u m i e -ui t m m l  s t n m u n d a r d — m  i r u r e - e - d e - d

mm u n c v j d e - t n r c - - “ a s - i s - u c e r  ~ - ; m I  ‘a at  in ~m t h e ’ e l  t e ’ r t m t i  -~e s , i u c d  i d e -n i l  f v —

i nn v c ’’  i s s - e e e j r t e ’ ci ic -u tln t u c - ’ c - ’ t m t l g C ’ :, ’ - -  s C - , r ~ i m i ni s- .

i i , u t n u e , s -  i s -  c ’- - th er - u m I  s - o u r , -s s- - , i l J  re c e i v e ’  it’ . , d i m t -  a t t e u m —

tion f i r s t m i t  t l I e ~ r , -u : ce u n r n a i - s s d u r u e e  l c v c l  mind 1 , u t r it t i ’  f e s - s i b i l i t y

i e \ ’ e - l .  ‘ [ i r e ’s - c -’ s t r u ’ l i e ’ c m e c u m n i l h e ’ ’ c - u i d u , , t e d  m s  u - ~ m r  t i f  t I r e -  - j l t e -ru i ,m t i v e ’

u u t er  s u u [u a l v  s - t m m c i i e ’u - he m l i n g  w i l t -  - - - C mm u i  r -  - ou nces.

e ’ L m i e  r m m u ’ e - is- mU - i  in m u l t i  Of - u c t  i e~~ i ‘ I o l e - c t  n c  u - - i-:, r , urn I

- i  lun ch e t e’i4 u n dl 1 c c - i t t  iii :~ W I  C ’ , C - c i  u ’ c - - n t t i - n e -d  inc- ev e - , i t i  - ci Ic -

mum in t , - mn s j n i -  u t i o n r  -U ni- ,- s-c--fl t c- - t  f o r m -  t o  ftir t - r r- ’ju, e p n s - e d i b l c

p m ’ h l u t i e r r  ( t n u e r u u d , m l m u m ! , ‘ i m c - t t t i , u t h  — m u r  ~n d w , m n , ’ r )  t~~ -n - n t ‘ ru ’ s - i l

p e n c o m :  r u  l m i m r  u s- ~u~nc i  n - c  - -- e - r I m  i n n  - e , u v u u u r  c- -d  t c - -c l  cur , e l o gy  u - ‘t  - 
- ‘a - cc l  t e , ew e  - r 

m u l ct i e _ u f l

‘P ue-~- - ~~j~~y c,’:’ I I I S IT u I- SI p5

ir i s - t i  m ’ i  , m . u , - c r , m l u ’ ue ’d m l  t e n - e l e c t i n g  . m rrd i - :p r -v in e t - i t ’

m r ’ m i l :v m m t t e i  t u e m i t h  I~~c t c - r s  i m s ’ ’ u r ’ l - u c  de-~~re, —u Cu ’ - s - : - u t i b i l l t -

- ‘  c i t  i o n  r ’ ’ h n t  e I ur n  C i o u r s  . s - u n  m m m n u - ~ I - - - re u i  r e - c - c one - ‘ i -  D i e —

e m m n m m t t c e - r u s I ’n r ’ c  b u i h h t , i t  c c - i l l  C I t e - u n  s - , i t i s - f v i n u m t e - r  q u~~ I m n v

nm - - ems , - i  s-i c h i l l  i t e  s t , i m e i  m e t ’ - - s - C u e 1  chi m e d C ’  p r - i c - c - C p u b l i c  m e d i C

i u r , l  s m t , - t y  1s - - n s - c - i ’:, t s -  c-n s - m u  e ’ n- c r , ’ - m n  ‘ ‘ in .

t i t e r  ~~u i u i I m I - c u - i t t m - ’ l  l u u t  j o n  c c ’ n t n e l i s -  In s - b u y ‘ u e t ~s - l t l V e  to

i r e t i r e ’ r e -g i e n u n u m i  c - i ’ ’ r ’ t u - . i t t e u  - ;i r c : , o s - 5  O n  u n i v  d I c t i o n  ‘ r u e g r u t t u  i c - i l l  h e -c -’

b u s - h u h v U- me e ’ nu u,b c ’nn t e l t e  ‘an t l l o  d e s - i  r e s -  ‘ ‘ I  I - ‘ ‘ 1’ e ” ’1 e - Ce i n  the b ie - g I c~~t d  .

I c -  p t ’ e ep  1 e cc - m u m  t ci c m a i-s- i C e - n  -~~ud ii qua ii Cv ‘ n c - i t -  ‘t i - un , t i r e -v must

1 (e- I
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e m - n p r e - s - s  t h e i r  de s i r e s  and  be w i l l i n g  to pae-.’ t h e e - price. e- l t b n c ’ c -  in

t e r u u m s  of f i n a n c i a l  s up p o r t ,  red ucc t ic-nil in per c - n i n e - i t o  n- m s - n ’ , or hot ~i .

A pr i ttm nn r\’ c- i c -- tune-n i t ~ef tIn s plan is public ‘‘due - n it i ’m regard ing tine

c - t o r t  of c leaur  w u u t c - r and t i r e -  n m l t e r m n m m t i v e c - u .

l:s-nahlis iu m m t c -’nt of c - u n i f o r m - c - a b l e  a n d  r c- ’ u u i i s t i c  w n m t c r  c u al  i t t ’

s t a n d a r d s  is a rims t , wi  t h u  p e r i o d i c  rec -- v n i l u a t i o n  of t i n e ’ s t a n r d a r d s

f o r  p o s s i b l e  changes-  tu ee- re - f l e e t c h a n g e s  in  k n ow 1c-- dg e  and o u t l o o k .

Reco gun i z i n g  t i l e  l c c ca l n a t u r e  of s- c e- ’r ic -’ p r o h l c -’nun s i t  w i l l  he ’ des i r n i l e - l e -

to c - ui m u c t  j o i n t  powe r a s - r c -’ c ’m ’ e ’u r t s  am u~’an g  cx i sting gc’ve ’rnrmt re -n i ta l entities ,

‘r cr c-- ,it c-’ neg i~ ’ n n a 1  ag e - r u l e s  w i t h  a u t i r o r i t v  to plan , desi gn , con-

s- i  r u c t  , and ~‘; e c ’r at , :  c t m e u m n u e r e ’ l u c - n s - i v o  w a t er  p o l lu t i~e nr and  c c u l t e r  q u a l  inn

c e i n t n c e - i s v c u t c --t u u s .

S t n u c t u r n u i s ’ e - l u t i e u n n s t e  p r ee - b l o n i u s  w i l l  of  c o u r s c -’ al— c o be

ne cc-- s sa r v . l ’h c -’ ut e i g m u l m u - i c  - f  such f m - c  i lit ies- is included in t ine

p r ’  oct m i e - e - c  l e ’ie- m t uc - ’ n r  t p h  m u u i . Fund in s- f r - r i m  l o c u m i  , S t a t e ’, and  f e d e r a l

see - Or e ’s- t dl ls- t k e e p  t ia , c - - ‘ms- i t h  dn ’m tm ,m rrd s for t i n e - t e u l e -  e ’xp nr nsio m n and

i u t u p r - ’v, ’u ’ue - t r t  eit i c - u s - C c’ ‘- c - m t c - ’ r  c o l i ec t l e r n , t r e a t u - e ’ u t t , and d isp c ’ snni

‘i nc t c- ut: ’ . (Tiuc - - m e - re - ce-ding t c - ’  m -u t on u l l t t d c ’ C needs s b ic ’cc - -u : t d m n i r  i ci pur l rind

indcu st n i al cc- ,m rte t r e u t n e u n t  C e ’ h e-c -’ w o e f u l  l v  I m is - s - i ng . )

Rap id e x p l mn s i c e un c e - C  W a s t e  w a t e r  r ’ - - - l a m a t i c ’ nu f a c i l i t i e s,

c- s - n ec -’ ’. ’ i a h i  V in t i m e  t - l c e n m i . he - n -n p e e - r n  i o u n  c e - f  t h e  Reg ic ’n , sh o u l d  h e

c- ’ u i - e e n m r ’ a g e’d .  D i r e - c t  r e - l u s t’ f’’r d,’uu c - s - t i c  purposes mmi v nce - t i e - e -  midvis —

ab l e  te- t i t  r e q u i r e m e n ts -  f o r  seve r a l  ‘t i l e r  p u r m ’m n s- es c mrn he ” s-ur n is- f ic - -U.

D e t a i l e d  w i t  c- r quail Cv c e p e r a t  i ’ m  s t u d i e s  mm r e ne e de d l e e r  a l l

tn -mi or e x i s t i n g  and p r op o s e ’d c o nv e -y a n ce  and s t c e n n i g e - u n i t s  in  t h e

R e g i o n . This  w e e u l d  i n c l u d e  t i n e ’ u’ m i s - t e  water fi~’wc- g e n e - r a t e d  by

w n u t e r  deve l o p m e n t  p r o j e c t s .  S t u d i e ’~ s h o u l d  a l so  be c o n d uc t e d  in

t r e - - l t m ’ u c -n t t e c h n o l o gy , ocean d i s p o sa l  p r a c t i c e s , t h e r m a l  p o l l u t i o n ,

and i r r i g a t i o n  d r a i n a c t e ’  t r e - , m t c m - u n t  mi t - c - U s .

Spec m u  c o n s - i  d e r m u t i o n  s h m n u l d  be - g i v e - n  i o p r o v i d i n g  a d e q u a t e

w a s t e  c o l l e c t i o n , t r e a t m e n t  an e - h diur p e e s r m i  s v st , ’ms f o r  m a r i m r a  mind

p o r t  dc -’ve ’h opn utc ’n t’ . An a p p r o p r i - u t e ’  p a r t  of t i m e  cos t  of these--
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t u -il j tie s s - c .  mi ld ‘ c ’ p r e ej c-’ c -tt em u s - t O . F u r m i u c  ru - - ’r c - - , : ) r e n v i s - n - ’ e u  c - - h u n u u i d

C e ’ d e e - c  f c ,’r ~ de - ’ , u i c l e  d r~m i m r . u , ’e- , c - me a l l o , ’ t i - r r , mn t t d  t u e - - i ’ ‘ ‘ u t  f - m u - c h i t  i c-s

fc n r ictri c u l l n n r , m l l u i uu ei -r r e q u i r i n g  Jr m m i u r , m - ’ a c . l ’ i e i b c - m ’ - I r e - es - re - q u n i r i n c

t i , e ’ s - c -~ m i - c h i t  b e - s  d i r e ’ itt the - c- Pnm u m Jci mq m n iui n~rti Tul ,mm - - h u m- ,imn Sm u 1 -rc ’p i - c i s -

i c - j t i n  i c --s - , - r ’ d u i , m t n l cUe p r o b l c - uui s tin t i n e  i~ ’ ’ r t i n  Ct i ,m —’t s-I m urd m , ‘ t u t r u ]

c~~~u c s - t~ u l  P u i b e - r c g i ’ n n s .  l r c - m t u d : e ’in t 3 ’ i r r i g , m t i u n  u c - a s t , - n ,  d i C e r -  in  t i m e ’s-c-

n,’ e ’ m m i d  - o r c y i c i c  a n ’ !  e c t i o n  e ’t  sun! d c c c ’ m i n d  c-m r e ’ u u n d — w a t e r  r -- ’ i ’ iu r m : es

u m n u J ~~~’r p r - - v i d e  o d e - i t  i - ’ u u m l  ‘ a l t e r  t ’ a r  e l t i n c ’  I u- es- . f m s - t s  s i u e ’ u l e I  be-

u u n c l u d e d  i t t  tc- s - t e ’r  re - s o u r c e -  U e v c 1 ’ p m u u e n l t  c o s t s - .

:-ch\’l l;~~i f u ~~

~~ i V l ~~~ u t  I c e - t i  nc- ’c--ds , min d e~ue-n~~e ’ci rm c ontl v n u - m v i g i t  i o n  f a c i l i ty  r~ ’c u i r c —

u’ ,- u t n s  d i r e - c - c n n - m m 1  iv i n c - b e  a c : m r ~ l c - ’ n t t  of prc~n ron r ’ t uui r , -s - e’ m : t s  f or - ‘t i u e - r

f i u u i mc- t i nn s- , A u - ‘ ‘ I  s - - i n  i _ e rr ui l a n  c- n i  a c t  i - ’u i  c n m n  , t h e ’  re ’ f ’  r c -’ , he  ~! - v e ’ lo p c d

r c -- l m t i v e - i v  i n , l e a e ’ u t d ~~u c m  of  - ‘t : l ~ r t t t t u c t i c e - n a l  r c u t u n f r , - : , - n t s .  Snu  in a

p L u m  e e l  -m c tjo n cc-, ’t ul d c - o u r s - i s - !  a t ’ air mdent i n n  e e l ’ t I r e  p h n u t  e t e n e n t s -

s- c t  f c - e - r t i r  i n n t h u c - - i ’ I , ’ ,S A H I ’  m \ l , ’i ’h H~A T i V b ’ 5  s- c- - - - thom -m f - l i l s -  i c  ‘ m t

‘ , m r n d i n  ‘m~e -p e n u d i u - u  X V I I ,  H , m ’ : t n - m i  m c i i ) mi t-i ~~ 
r e - i s - i c  in e n - i s - n t  l e n i n plain t r

t i m e -  H c i c e n  t - : i t h  t i t u m c ’ l v  u m u n c b n m e r i u - t n u t i _ _ en i m t d  f u u u e - d i u n e -  I ‘e r a  i t  i~ - u ’ ~~, —

s ’ t ’ t , i t i c - t  - I  t u n e ’ p r e c r u m -’n . h ut-u ’ ,’ st ’ a d i e ’ s  s b r m ’ i u l d  i n - l u ’ s - ’  t i l e ’

e - i ’ f e ’ c t t s -  o f  t t u m v i g e t i e - r r a l  I - n i h  h U e ’ s -  up on  t i  - - e ’i t ’ ,’ t i ’  c ut’’ , t rt c i e t c - - u n —

s i d e -r a t tie -n c-n ’  t e - , e s - s - i h l e  i c - g u i  - m u u e l  i n s t  i ’ u t i e n m n m l  C m u ’ : ,  r is n c-u ,  s - t e d

in .‘ep m ’ e t ncii x - 1 5 1 1 .  H - i c - i c - - i t  i - t i  1 t e d s  m u t u d  u - - c u i m m r ” - - - n m t s -  s - h , c ’ ’ u i , :  I , ,

re ’ e ’ v , u l t m , m t c - ’ -j ce-un l~i ‘ e ’ t e - t i n n u u b u u s -  b c - i - i s -  - m t m J  t u n e ’ c i , ’ ’ l e e - t v - c - t n t  nn i i m r  i -  n - H e e l

us - , umr i t - m i n e - i t  r e q  u i  r -ml.

S i b l t P u , i  I S b i P1 - H i t m  i l c h , ’,:H 1) I Vi I H’C ’ l H

P i , i m i s- fc ’n ’u Ul~ it ‘ - - I t e r n ’ p r - - t e n t  i - t n  ‘a i d  , l e - v e - l e ’ t e t ’ e - n r t  ‘f C u e -  sit - - n - - -—
l i ne  - i r e -  m e  ‘a -  ru i l I c -  e c ’ r t n j’mC M ile - w i t tm

’ u r t b n e - r  f e n t t e - t h o u r s  - i n c h  ue ’ i t b u  c - n e - i —

ronm c-’t u t , m l  qu m i h i ’ y  g i t s , nmt n d mm ’,- i’ l i t m c iv  ci ,, ‘ n s - u t _ i ’ ,’,- t e ’ f r i t i u c ’ e-

re -s- i - i n c h  g i n - C u r . ,\ c m n r d i i M m l v , m ,  ~e - l , u u i  a n  a, - t  ion cr s - l i e - n e - i  i u t c -  p r ’—

- - - t ion - i t t  c i  ‘ i c e-c l a p  rte - n i t  - ‘ m m I -I i n  c- hunch , - - i ’ I t s b ’ m - ‘ i s , t I n ,  - n I a  mc

c l e ’ n u c - ’ n m t t -  n l - - ’ - - e r i h or i  10 ! l u e  ‘h US 51 -l i ,\I l b  u , c - ’~’1 I S s - e e l  I e ’ a l  m e - !  t h e - i s
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r e ’p e ’r t  L u r i d  in App omn- J i x XVI , SI le ’I e -  in c  I’ r - ’t e c t  i- un and i ) e ’n- ’ e -lo p m e n t)

F i t u c - ’ I  y a u t i u c -’ ri ‘-‘-at j our  tur d f u n d  log  nc-’ou ld be n e - c e ’ s -  s - a r ’,’ to n - c ’ r u ’ u it

i t m u p  I c - - uu ne ’u r t i I t l o r i  ~et t i r e  p Ic e s-us-u t~u .  Put  nu r c -— ‘a c t  1 i i i  uc -ou ld  i n c  bide s t u d v

‘arid c o i n s -  i de ’r a t  ion of pc -e -s s  l b  Ic -- lega l au r d  i n s - n i  t e n t  j c e u ’, ’a l  c u i u i m n g c - -s-  ,is-

s- c - t f o r t h  i n  A pp c --n d i x X V I  , and r n ’ e ’v ,i uat jour of  s - i m c e r c - u I lu r e needs and

c ’Ii ml C m c n n t i n u l n g  ie- dm , ~~i s w i t i n  f o r m u l a t io n  of nr c --nc - p l ans - a--i mmd

c - l l e - O  req ui rc- d .

LAN D i’ R [A T~1ENT

:e- c ’ i t tp  r e b u s - m i s -  Vc ’ l au d C r -:m cn i t’mc :’mi t in r o g m u r u - u  c - o n u s  is is- ~e- c - e r t n m i n

e l e m e n t s  s u e - e e l  f i c - m a i  l v  a i m t u e ’ i  m m t  u - u o o t i u n g ~ m : o j -  ‘ t ed nr c -- c - u I - c  f o r  f c c-e el

and fiber , ni re - cI  o t l er  e l e u m u c -’ui t s  o r i e n t e d  di  r e c t  lv  t e l  I Ice me -r otect i c - d u n

- ‘ I ’ l i n U s  l i r e - u t ,  mn- r ,a s i o u r , s e - d i m t m c - - m r t a t i c ’ m n , c-r in d d , m u m r i g e - ,-i f r o u m : n- c-i l d f i r e s.

N o e s - i s- f r  1 m l  Cr c -i t n - n c --mi t ne-rogr:m t :ns as s e c  ia ted  s i  ri m in r e e - d im-.-tion

‘ ‘ I  l a u d  ‘a t e - el fib e r dope - rid uo ’ri f u t u r c  u e e ’ a u l n m t i u en and e c c j n o m t n i c  gr~e- c-cti m

and  C l u e - I’e ’ u m — u i b j l  j C ’ c  c ’t  c n t h i e ’r i e r a’gm’’atiu’~ t h a t  w o u l d  s a t i s f y  t ’~ c-’ s - c -’

in c - c -I s . b e ’ c- u m i i - c  of t in e ’s-c-’ uurcert m m n t i c - s -  , f i  s - lb i i  i t n - -  s h o u l d  b e- c

te-~~i t i t , i j f l e d  i n  t i n s n - uI ’, u ls c -’ - ‘ I  land i r e - m i n d - c -n t .

Do t i d e ’ ‘ t i r e r  h an d , ‘ie c- ’ds -  f e - n  I c-mod trc -’,mt n m n c ’nL progr m u :n c - m ,us-soc j n i t c d

ic- i t - e  u- c- - t e n t i o n  i n  e r - s i m m , se ’d i i m e ’n e - m n t i e c n  and w i l d f i r e - c - b u m s - a g e -  m i r e

no t  m s d c ’s-e l y  ms - - i a i a t c --d w i t h  t i n c -’ level of f u t ur e  t ’ c ’t e - u l a t  i - r i . In

u - m i l l  t i , ’n , su c ir  p r c e n - u r , u t T u s ge - i r e ’ r , m i l v  do riot com e - f l i c t  i c - i t  l u ot i ’ e ’ r

f uric i e ’ n n , c  1 i ’ , - , u - m l  remen i s - or nc-I tin c - n m - n ,  rc- - n i t ’mc - ni t i n  1 qua ii tv s-c ,n 1

\ec -- o r dm n ng lv , r p lat e- e-f action l e e r  l a n d  t r e i L n t ’, e i r t  ~n’ c ’ U i U  con-

s - i s - n  ,, i ( a )  em d c - n p t t o i l  c f  L i u c -- H : u l l  e’ l c - ’ u m n e - n t s  s - c -e - t  cc-, r t b m  i n  PA R I  V

- a s - t i m s -’ b a s i c  lau d tr e - m t -- u , :i r t p r e ’gran u for t h e  hc ’g i e ’t r ; ( b )  ctc ’ n t i ’ t u m a l

‘tu, ’ n i m e r i n s -  ‘am f u t u m r c - - l a n d  t r e ’ n m t ” u c n t  n e e d s  a s - s e - c - l a t e- m b  w i t l n  Ic e - U  un -r d

Me r prcd u c ’t im ’mn tc’ i L t - - r r c - ’ -, p c n u n d i n g  a dj u s t e - n e - u r t s  H- nin e s - c e - n e ’ amid

k m ’  ml ’- c-’: t u  e s - c- ’ in n- - s-n itt’ s- ; ( c i  e t i e n i  t i t r o u t  i m en a f r c - s c -’ nm n c h n  u nn n d s - i  u - l I e ’s

‘i f  i s - s - r y e - h i , ~~t I  t r c ’ ’ m t t ’ u e - u r t t  and , (mi) tit rel v aut b uc e - r iza ti ni u r mmm d

f u m u u u l i n r g of n- , - q u u i r c - d  mind tr ite - u -m i t p rc ugr mt t us - .

I (i’a
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A CO~~ IEN T ON TI l E ROLE OF R E S O U R C E  PLANNING

The franrewo rk study is exp licitly concerned with meeting the

needs of peop le Ion the next 50 years . P r c n j c - ’ c t i o n s  of needs f o r

food , f i b e n , r e c r eat i o n , power , e t c . ,  a re  p r e s e n t e d  as those  t h a t

m nn us t  be m e t .  P l a n n i ng  f o r  t i ne  management , use and deve lopment  of

water and related land resources to meet these needs will pre—

sutmu nile - Iv fulfill our responsibilit y Cc l future generations . But

j u st  i t  mi gh t  be we l l  to ask — “Winat is our commitment to future

generations-?” Is it to assure’ tinat our children and their child-

ren after tbme m cu re’ well—fed , well—clothed , and well—hnoused? Or ,

dc:n e’s our role’ as trustees of our nation ’s resources extend beyond

n l m esc-’ comm i t m e n t s ?

In the following discus - s - ion, it w i l l  be a rgued  t h a t  we have ,

f o r  tin e most p a r t , deve loped  t h e  t ecinno logv  and e s t a b l i s h e d  t h e

political and econonnic systems that can as-sure future generations

of adequate goods and services . Our planning must recognize this

and s h i f t  e n i m p h n a s i s  to the quality of man ’s relationship no him -

surroundings , i . e . , environmen tal quality.

Eac h  g e n e r a t i o n  has become more  a f f l u e n t .  Tin e v o u t i n  of t c - c d m r v

vic -’s’ as “unreal ” the conditions experienced by most of today ’s

older peop le when tln c-’m- were y o u n g .  I t  is lil-n c ’lv the  g r a n d ci ni l d r e n

of  t o c - i m u v  ‘ s v c ’u t h n  w i l l ,  have t h e  same f e e l i n g s  abou t  t i r e  mn e e - n r d i t  i c e - i n s

that th eir grandfa tnimc -- rs- c--’x-pe-ni enced. Today , technology alic e-nc-s us

t e ’  f eed and c l o t in e ou r se lves  w i t h  f a r  less e f f u e - r t  t h a n  a t  any  t in - n c - -

in h i s t o ry . On l, v a few decades ago , a m a j o r i ty  of t h e  peoru le  in

t i r e ’ U n i t e d  S t a t e s  were engaged in a g r i c u l t u r e ’ . Nc ’w , less than-n c-,

percent of tIme ’ population are farmers. Yet , agriculture- continues

C c c  produce more thnan we can consume or export at equitable prices.

Huge government programs are used to limit prcm’duc t ie ’nn and increase

farm income . Large quantities of surplus food and fi l e - er are ’ in

slu r - m s- c t i ur u u g hout the coun t ry and substantial quantities of cent—

moditi c’s are e xported to other countries th roug h v a r i u e - u s  aid pro—

g r m m s .
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lIe a re , indeed , f o r t u n at e  t ina t  our  h r r o h l c -’tcus a re’ r e l a t e d  to

su rp l us -ce-s r a t i rer  t h n a n  sh o r t a g e s .  Y e t , we ’ n - l u s t  r e c o g n i z e  t i n t f a r m

s u rj n l u s  p r e e - l e - l emi rs have e x i s t e d  c o n t i n u o u s ly  f- er  sa - v e - r a l  decades  and

in all likelihrood will continue for soni c time to c- rn- c’.

There is no q u e s t i o n  b u t  t h a t  we mus t a s s u r e ’  f u t u r e -  cc - r e - e r a —

t loin s tine j oc-e-ci , c l o t i n  l u n g ,  and m ousing time -n - - d e m n n u n d ;  air d t h n e y  nc - i l l

dc ’n t n i i m r d  a l o t .  Per  c an i t n r  real  income  i s  ex n c - ’ c t e d  te e- rise Iron -n

S , 000 no 513 ,000 bet’s- c - - c - -u i 1965 and 2020 wh i le’ in the’ summ er pe’ri od

p c e - p u l , i C  i o n  ic-ill incrc -- mus - e from 2—1/2 t e e  3 t i m e s - . ‘ l i m e ’s -c ’ t i - - c c elects -’ f l t s -

co mb i n e - c - i  n - u c -’ n m n e -  t h n a t  a b o u t  10 t i m e s  as m u c h n  goods and s - c - - n - v i c e s  w i l l

b n , m v c - ’ t o  ‘c- ’ p r c ’d n t c e d  as in 1965. Ohviou,islv , if üur project ions arc-’

‘ann a whc-’rc- ‘ tic in cce-rre’ct , our ch il d re n will he f a r  b c - ’t t e r  o f f  t h an

we ’ - i r e -  i n  , ‘ r ” : —  of iu ’u c c -e-n tme ’ and t i r e  goods amn d s-c- - r e - i  c-es- t i r n u t  t i n e - v  can

b uy .  Do i- - c - -  r , ’ , u l  lv have a n -na ~- r  r e spo i r s i b i  ii  Cv f o r  p r e ’v i  d u n g  f u t u r e

s-c ure -  r it i ce -ins w i t h  -+ t i m e s as much renal i n c o m e  p e r  p e r s - - e u r u—n nc - c -’ n u n - c -’

i s-c d a-c

W h i l e ’ c- i c - l u  g e n e r a t i o n  becomes  more  ari d t’ :e ’n - c- ’ d i i  f l u e - n e -n. , t h c -’’ ’

i Is - ’ experience growing c m v i  r o n e - t t m e ’ n t m n l  p r u h i c -’ttms - . TI r e  - u c - ’ r u e -  m e - cue - c - m s

of t i r e  c u r r e n t  “ e m r v i r o n r e - t e n t ;u l  c r i s i s ” i s -  c o r n s - t , r u u t  lv b c - i n s -  m e - oini t e’d

c-r u t by  n e w s p a p e r s- , books , t e ’ I e v i s i on , ain d e m i v i  r c - ’ u e - m - c- - ’ t t - m l  ~ r , ’ u ’ s - .

TIne te’cirnolog i c al  r eve l  u t i o n  t h r n m t  ‘c-c -ide ’ t e - c e - s - s -  ih ic ti m e  I e ve’ 1 at ’ u ’  r ’ —

d u c t  ion we e n j oy  t o d a y  in cu s  he e ’n e- p a r t i a l  lv  r c - - s u s - ’ i r s -  i b l e ’ f c ’r ss-e - uu u c - - o f

t i ne  e n v i r o n m e n t a l  p r o b l e m n u s  w h n i c i n  se- c--rn ve ry d i f f i c u l t  and  c o s ti ’-  t e e-

s- ce- lye ’ in t i r e  1970 ’s .  Co r ’iv c ’r s c -’i y , C h r i s -  s- m e - n c ’ t e c i r n e e l o g i ca l  r e v o l u -

t i o n  and ou r  r e s u l t i n g  a l f l u u o n u t e ’ a l so  p r c e v i  do Us- i c - i  t l u  tIn e m e - c - s - n uns

and o p p o r tu n i t i e s  to 5 c r  lye  t I n e s - c -’ c m v i  r c e m l u u m e ’ n r  t c - i i ‘ruh i l e ’ t u : s

I f  t oday ’ s- p r o d u c t  ion leve’ is -  l m n m v c -  m e - re d u c e d  nun c-- i r v i  r - ’n t u - ’ ,c - - ’,e - t - u I

c r i s i s , h o w  m uch m a r c - ’ d i f f i c u l t  n c - i l l  i t  be e - t ’  tt: a i itt ,iin mm quai l Cv

o u n v i r o n m e n t  when  o u t p u t  is 10 t i m e s  g r e ’ e i t e ’r as- p m ” ’ j c c ’ t e ’d f r  diHO,’

Th e c h a l l e n g e  is s t ag g ’e ’ r i u n g and failure’ will t-tc- ’ , u t t  d i e — n m -- i c r .

Tn s rm m rtn a rn- , nc -er m t u r u s t rc -- c o g n n  i ze ’ in - c ’ I t um ’ , ’ m - r m i n t  m ~n c t s i n  a r t

i c - e -ng—ra ir ge  p 1  ann inn s - . El re-n i , c c - a ’  h i v e ’ b a s i c ’ m m l  lv ‘ic C l v ed t ~~~~ p i - I ’

l i e s
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c- c f  p r o n i i n e t i ” u i .  T hc - - re- c- - e ’ ’,e t e -r I ’u ~i s - c- s e - s - t o rt e -, moUl t he’d t -  - c - - i r e - - i n s -

s-ie ’ g u ’e ’ e ’ ’ , ui c ’~c-’ h u m u s  t i m e ’ u - e e l c - n u t  lu il t i c  p r o v i d e ’  t i l e ’ g e c c e - c h s -  i n n - n ec - r n - n c c - - s

to n c - c t  e’ x p am ndi np de e , i n s - i .  b-m m: mc ,- g c - ’ ure ’ rm n t i ce -mi s , I i k e ’  t i m i s  g e ’ u t c - - r m l —

tion , u -n , m’c I u a n - ’ c- ’ i m i d i v i , I i n - u i s -  t h m u , t  do t m  h ave u r n ade ’q rm n m t c - s t nmm i c l nmrc l

of l ivimng, h e - u t  t h is  i s  ,
~ ~~n- h e - I c ’ —, c e f  d i s t r i b u t i o n  — —  n t  p r o d u c t  i on .

Sc , ’ c ’ u r c h , ju n se ’lv i  r i g  t h e -  p m - ’ I ’  I c - m e t  c - e l  p r c ’ d u m c t  i c e - n  i - c - ’ h m n m v c - ’ n r e n i ted nm

s- c ’ n i c c u m s  p u e c h l c - ’ u’ u r~’ i - m t i m i g  C - ’ u h i c  q t u . u l i t v  e e l  l i f e .  1” r c - ’ ’ o m i t c - r t e n i ’ i c -’

n m t c , u r e  w i l l  m nc -’t s o l v e  t~ s- c ’ n r n - ’ i r - ’ m m m ’ , , n t u m l p r o b l c -’n’ u s .  ,1c- ’m s t e -i c - c u r d s  a!

c-’umr m n ,u t u n - il rc-- s - ou r cc ---m , c-c - c-- all m i n u s - i  m u m - i k e ’ s u m r c - ’ C h u u t  ‘c u r  ,- m - - t  i - ’ l e - ’i ‘n - c  —

n - nc -- u - n - - c c ’r c u u u n a m u , ’ e- t I n e  q u a l i  iv -mu ’ t I n e  , - u r ’ c i n - - t n ’ c _ n i t  t c r  c e u i r ’ -n e ’ lv c - -s - m m m m d

le e r t ’ r m t nure’ gemre rat l u ’ I n s - .
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