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Th is report of the Ca l i fo rn ia  Reg ion Framework Study Committee was prepared
at f ie ld - leve l  and presents a framework program for the develo pment and manage-
ment of the water  and re lated land resources of the Cal i fornia Reg ion. This report
is sub iect  to rev iew by the interested Federal agenc ies at the department level , by
the Governors of the a f fec ted  States , ond by the Water Resources Council prior to
Is t ransmit tal  to the Congress for its c o n s i d e r a t i o n .  
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SUMMARY

T~~ s study report , pre~~ired by state Although the present lag in water qual-
an~ fcc~er ~ ] a~ enc1es under the guidance ity treatment probably will not be
of the United States Water Resources overcome until 2000, the resources of
Council, outlines alternative uses of the Region in 2020 can meet most needs
water and related land resources in the of the inhabitants of the Region.
California Region between 1965 and 2020. Except for conveyance features, exis-
The Region includes all of California ting major water supply works--together
and seven percent of Oregon. ~~~~~~~~~~ ‘ - ~~‘~~~- -~~~ 7 with those under construction—-generally

will satisfy more immediate needs. The
In 1965, after more than a century of Region can reduce flood, fire and eros ion
development , the Region supported damages to a practicable minimum. Some
l~ million people. Although it still problems of choice will exist among uses
led the United States in agricultural and between preservat ion and development.
production , it had become increasingly Lack of Suitable land will limit graz-
dependent upon manufacturing and the ing , timber production, waterfowl habi-
service industry, tat, and ocean beach recreation. Finan-

cial,legal , and physical restrictions
By 2020, the populat ion of this Region will limit recreat ion development to
will be 2~ to 3 tines that of 1965; its the point that only about one—third of
per capita income, more than four times the recreation needs will be met.
that of 1965. Such growth will increase
the demand upon land and water and will The combined rate of federal and non-
intensify existing environmental prob- federal, investment necessary to meet
lens, The need for food and fiber will the need for water-related development
have doubled or tripled; and that for would be about the sane as at present
recreational opportunities will have (1966-1970), although that for federal
tripled. The need for reduction in investment alone would double.
damage from flood, erosion and wildfire
will be three to six times , and that
for electric power will be 20 to 25 Planning must be sufficiently flexible

times , that of 1965. Excluding the so as to overcome the difficulties in-

need for water to enhance the fishery, hererit in projecting needs. If growth
to improve water quality, to prov ide rates prove less rapid than those pro-
streamside recreation and to modify jected for this study, the sequence of
outflow from the Sacramento-Sam Joaquin implementing most proposals will remain
River Delta, the need for water will as planned even though the date of the
be 1.3 to 1.5 times that of 1965, assurn- implementation is delayed. Planning
ing that increased crop yields will must provide for acceptable ways to
release from 25 to 30 million acre-feet assess the impact of alternative plans
of water otherwise needed to irr igate upon existing development and upon the
crops. environment.
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FRAMEWORK STUDY COMMITTEE
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Water Reso urces Control Board

I N T E R I O R , DEPARTMENT OF THE
N E V i \ f l A  AGENCY

Federal Water Quol dv Ad . : lvr i s l ro l lL r l
COLORADO RIVER C O ’ t ’ l I S S I O N  OF NEVADA Ge ~ ical Survey

I od on Affa i rs , Bureau ~lO RE GO N AGENCY Land M o o o c ; : e i i t , Bureau of
Lower Colorado R iver Land Use Off ice

STATE PlATER RESOUR CES BOARD Mul e S , Bureou of
r -l atio r ra l Park Servic e

UNITED STATES AGEN CIES Outd oo r Recreatror n , Bureau L I

Rec lo otroir Bo ico - , of
AGRICULTURE , DEPARTMENT OF S ; o r t  Fisheries arid Wi l dl i fe , Bureau of

E co i i-L - l ’ c Research Service INTERNAT IONAL BOUNDARY AND WATER COMMl S~ ON
Forest Service
Rural Electr i f i cat io n Service LABOR , DEPARTM ENT OF
Soil CL~r servot Lii Service

SPECIAL TASK FORCE

A task force represen t rng Framework Study Committee agencies wrote the main report:

Agriculture , U. S. Deportment of
Soil Conservation Serv ice Dorwyn Bri ggs ** *

Army, U. S. Department of the
Corps of Engineers Rrchard Ya mamo to

Interior , U. S. Department of the
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INTRODUCT ION

Under the direction of the Water Re- Three rates of population and econo-~~csources Council and the Pacific South- cirowth have been used to project the
west Inter-Agency Committee , the Cali- needs of l~CO , 2000, and 2020 and thefornia State-Federal Interagency Group effect of these needs upon water and
organized the California Region Frame- related resources. The lowest rate
work Study Committee (facing page) to (Series D-l970) projects a population
study the present and projected future of 2~5 million in 2020. The other two
development of water and related land rates (Base Plan and OBERS) each project
resources in the California Region. The a popu’ation of 55 million in 2020, butRegion is one of twenty-one such regions distrioute that population differently
in the United States. The Water Resources between the northern and southern area
Planning Act of 1965 (~~iblic Law of the Region . The actual population
70 Stat. 2i4~) authorized the study, in 1965 was 1C million.

The Wate r Resourc er (‘ 1 expects its The needs for water , land , food, and
Framework Study t’ a guide to fiber, etc. are compared wit’. the avail-
the best use of w oted land ability of the resources. General data,
resources so as .s between approximations and experienced ~uri~~rver. v
1965 and 2020. supplement detailed infor’vation when-

ever needed to fill in the broad guide-
Y The studies anali~ze water and related lines provided. Approximate costs
land resources problems, and appraise represent Regional experience and rest
the probable nature , extent , and tin- upon 1965 prevailing price levels.
ing of solutions to those problems.

This California Region report considers
problems of municipal , industrial, and The report summarizes the studies
domestic water supply. It considers reported upon in 18 appendices whose
problems of irrigat ion , drainage, titlem appear on the inside of the

front cover. Of these, Appendices Ielectric powe r , flood control , water 
and II describe the study itself andquality, navigation, watershed manage-

ment , fish, wildlife, recreation , m m -  the Region studied . Appendix III sum-

erals, and shoreline. Wherever poss ible marizes and then discusses pert inent
it identif ies environmental e f fec t s.  ~~ treaties, interstate compacts , laws and

policies. Appendix IV describes the
The period considered extends from 1965 present economy of the Region and pro-
to 2020. Projections of population , jects future economic growth. Appendices
economic development , and costs , etc. V , VI and VU describe the water , land ,
are compared with existing conditions and mineral resources available to the
in 1965. Thus all evaluations consid- Region; and Appendices VIII through
ered water projects operating before XVII, the current status and future
or during 1)65. Projects placed in needs of specific sorts of development.
operation after 1965 are included as The final appendix , Appendix XVIII,
appropriate , discusses alternatives for development .

—7-
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Part I: REGIONAL CHARACTERISTICS

California Eeg on inc ludes  all of typi f ies  muc o of the he — ~~cn and .n steao
r a t 0  forn i a and seven percent of Ore gon . trend eastward as a groun c-f linear
- - o r  ::vo ro;~rapr,ic purposes , t ; i l s  s tud y ~-anges,  In  one of t:ese ranges (the
-as d ‘rtded the Rc’ -~ on i n t o  eleven cu: — fan Ganr i e l  F o u nt aj n s  j u s t  nort : .  of Los

nO n (p ’ t~~ ire 1). The ;~en~ on ex t r ’n u s  An eles) peaks reach almost 1’ , ‘O~, theN.
alo n -  the southern  ‘,wo-ti trd s of west- los Angel es itself lies on a broad coastal
em continental United 0 tat~ s from plain not much above sea level.
north latitude 14300 to n o r t h  la t t tu de
32~- ° . A:onot ~~v i mi les long , it occu- The °eninsular Ranges exten :: sout: .warc
thes lO5, h7n~ fl hO acr~-s 5 , or about into Pa~ a California. Altho ugh San
16t ,0CO square mi les.  J acin t o , t h e i r  highest pea , reaches

10,c3l feet , their general altitude is
Land Forms lower t a n  tha t  of t h e  ranges to n :le

nor th .
Skirting the California coastline from
north to south are a series of mountain The Central Mallen dominates the he -i on
ranges , the 1~~amath Mountains , the i nland f rom t :-ie Cal i fornia  Coast R anr ; ez .
California Coast Ranges , the Transverse This rovince is a vast elliptical nlatn
and the Peninsular Ranges. Inland from 1400 mi le s  low; and 50 miles wide.  Its
the Coast Ranges , the Central Valley floor var ies  fr r n a few tens tc a few
lies west of the Southern Cascade Range :iundreds of feet above sea level. The
and the Sierra Nevada. Farther inland sout}:ward-flowing Sacramento Riv er  system
a1on~ the eastern side of the Region drains the nor thern  hal f of th i s  valley;
lie the ?4odoc Plateau, the hasin ~:anges , th e  northward- flowing San Joaquin River
the Mojave Desert and the Salton Trough ~~stem drains t h e  sou the rn  n.alf . Th e
(Figure 1). two rivers converge in the Sacramento—

San ,Joaquin Delta , From here , the water
The rug~-e i f T ’t l an ath io : in t a ir .s ascend to flow s via San Francisco Bay , through
about O , ’ Y u  fee t . T h e  principal r iven’s , t i e  only exit from the mountain-rimmed
Flana.tn and ~r in ! t~o , have cut deco , valley , the Golden Gate.
t - w i s t t  ng ~crjes throw the mountains.

The Southern Cascade Range contains two
The California Coast anges , markedly prominent  volcanic mountains: Lassen
linear, extend for nearly 600 miles Peak (10 ,1457 feet)  and towering ij ount
along the coast , southeast from the Shasta (114,160 f ee t ) .  The width of the
hThnm th  Fountains.  Their  numerous , range , throughout most of its north —
o f t e n - i nd i s t i n c t  ridges r ise  f r o m  J ,000 south length , is less than 25 miles ,
to 7, 00P feet  and lie separated by the
.‘alleys of the Lad , Rel, Russ ian , and In the Sierra Nevada , a great westward—
Salinas Rivers , as well as by those of dipping fault block 385 miles long and
smaller streams. 65 niles wide , lofty mountain peaks tower

above precipitous gorges and canyons.
“:iC Transverse Ranges , of which Santa About a dozen major streams traverse
Rosa and Santa Cruz Islands represent the gentle western slope of the range
a seaward extension , break the south- and flow into the Sacramento and San
eastward grain of topograph:,’ that Joaquin Rivers. Many of these streams

* lOh , l 2 , D i (  acres of land ; 1,14)6,000 acres of water.
lOl,56’+ ,OCL acres in California; 14,1114,000 acres in Oregon 

T T T T . _ ~~~~.______  . _~~~~~~t __ ~~~:: ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-
~~~~~~



- 5L~~~~fr ~~~~~~~~~ ”~~~~~~~~~~~~~~~~~~ 
-

~~~~

/
0~~~~~~~~~~~~~~~~~~~~~~~~~~~

• ; ~~ .:~ —I
0 

•

~~~ ~ 

-
.

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

~~~ ~ ~~~~~~~~~~~~~~~~~~ ___
~~~~~~~~~~~~~~~~~~~ 

• ~~ £ ,  I ? ~T h’ -

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

• : - ‘

• ‘ 

- ~~T ’
-- r~.

I
. ‘ -

0’- ’

I

.~~~~~~~~ .1 1 —

4-. I. 
•

— N

_ .

~

_  
-
_ _ _ _ _ _ _ _ _ _ _  

.. 

-_ . ,

~~~~~~~~~ 
-



- - - - ~~~~
__

~~~~~~~~~~~~~~
-_

~~~~~~~~~- ;

occupy d eer -;aileys--some a talC-mile  hi1 : est pea~ s of toe Salton Trouc -o r i s e
deep. To the  m orN: : , t oe c r e s t  eleva- a lmos t  to ( , iC-0 f ee t .
tion of toe hiTT:est Sierra Nevada yeah
is less than ~,5CC feet. Thereafter, Geolo~~
cres t  elevations increase toward the
south , culm.inat ng in Fount W h it n e y , Toe geclogic history of existimo lanc
114 ,14°~, fe et :n gh- -ni j:iest moontain in forms is complex.
the  cct erminou s Fnited . tates. The
east side of tOe Sierra ::evada , Toe sediment wo ich f i l ls  the ::uge trour:.
torou~’:ou ’. muc of its lenot s , drops of the Central  Vale’,- is ralles deep .
mrec i r i tous ly  in to  c~ ens Mal lcv .  Near Some of thiS sediment is marine , depos—
Fount V h i tn e y , to i s  drop is almost two ited wh en the valley formed part of a
miles is  a hor izonta l  distance of sL x .  shallow sea; some is continental ,

deposited by r ivers  as they eroded adj a—
‘The Fodcc Plateau is a plateau of vol- cent mountains.
canic rock whose average altitude is
5, T-0~iT- feet above sea level, Above the In t i e  Southern Cascade Range , dark-
r late au , numerous  volcanic cone s r ise  colored lava burst forth , forming vol—
an additional 2 ,00C feet . In its canoes and flows which covered hundreds
extreme nor the mso  corner , the rugged of square miles. Lassen Peak remains
Varner Fountains tower almost a mile , the cr,iy active volcano. From 19114
They culminate in RaGle Peak, -O ,nn3 through 1917, during its most recent
feet above sea level, eruptions, lava and great blasts of gas

felled trees for rifles around ; clouds
The Basin Ranges occupy desert . Ex- of steam and ash rose more thar. five
trend y rug-ed , linear ranges , t hey mi le s  in to  the  a ir .
attain altitudes exceeding 1- - ,000 feet .
The n iohe st  ( iThite Fountain .  Pear: near Beneath w: at today is toe Sierra Nevada ,
the Nevada border) rises to 114 ,21.~2 massive invasions of molten granite
feet. rock. pushed , contorted , and melted the

layered rocks above them , then cooled and
The Pasin Ran.ges include Owens Valley solidified many miles beneath t:oe earth’s
and Death Valley. The latter contains surface. Poring the hund red million
the lowest point  en the North  American years that followed , r ivers  exhumed th is
Cont inen t .  I t  10cc only 80 miles from granite . Today i t  lies exDosed as the
Foun t Whi tney , but is 2n2 feet below peaks of the Sierra Nevada. Toe rivers
sea level, which exhumed rranite carried the mud ,

sand , and gravel downstream ar.d deposited
The Fojave Desert , a great expanse of it in a sea to the west. The sediments
immense , sandy valleys, dry lake have since folded and uplifted , and now
bottoms , and short, rugged mountain lie exposed in the present Coastal Ranees.
ranges , extends southward to the Cali-
fornia border at the Colorado River. In ancient  t imes , the Gulf of Calilorrla ~~~•:-

tended northward through the faltom T rouc’:-.
The Salton Trough , an alluvium— filled and inundated both the Imperial and Coa-
basin , lies just north of the Mexican chella Valleys. Then the Colorado FOyer ,
border. A feature peculiar to th i s  extending i ts  delta , built a land bridge
desert is that evaporation and seepage across the Gul f .  After toe land bridge
dry up most of the rivers in their  was formed , and the r iver  was aga in  flew-
valleys. The Salton Trough contains ing southward to t he  Gulf , the inland
the Salton Sea , the largest lake in body of water evaporated , ~xno sin ,; the
Southern California. The Galton Sea Salton Trough. Tie lana br idre remains
lies 235 feet below sea level . The as the southern part of the imperia l
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Figure 2: MEAN ANNUAL PRECIPITATION
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‘:a~ie’.- and toe anTe : nit. ’ e’xic’ali .-ajJey The nar ne olimate cf  toe coast in
- F c x v - - . coarac-Ner . Zen n ’ warm winters • cool sum-

mers , h i - u  relative ? : ‘ :mid i tn , and l i t t le
Climate dai ly  or seasonal range n temp erature .

tnlamd , the  s o r e — c o n t T - nentaj, c l im a t e  is
Tn s t e a d  ci t: :e usual four seasons , most characterized by warmer summers , colder

N :e -eg ion  has two—-a dry , wa rm su m— v: n o or s , lawer r e l a tive  h u m i d i ty , and
-st ’S season , and a ~et w i n t e r  season. oreat-er ran- -c n temperati:rcn ,
Toe Tatt er las:s No ’:emoer t Or oof :l  Larch

tOe  sOUt : :e rn  part of the ‘egi on; i t  ToDoorap: ::,’ : et e rm ines  the coange from
last s Oc t : s er  t: ,r oug ;: Anr - I i n  toe n or t h -  mar ine  to conttnen tal  climates.
e55 na r t .

Topograp hy also controls the amount and
Al though  the range in la t i tude is great , t h e  d i s t r i b u t i o n  of the w i n t e r p r e c i t : -
l a t i tude  does not inf luence cl imate here ta t ion.  Although snow does fall in toe
as strong ly as it does elsewhere . Cierra Nevada at elevations as low as
Instead , t cpo C ; ra;’ y causes isotoorms to L ,00(0 feet , it does not remain long
follow topographic contours and move below elevation 14 ,JCJ feet. In the
f rom sort :: to south ra th er  than from middle S i e r r a , snow falls most oeavily
‘-ast to west .  Necause of t. : SOT N between 7 ,0CC and 6 p11N: :eet. At
charges is  tcn ograohy , toe range of Tamarac ::, i n A lp in e  count r ,- , toe annual
t emperature ,t::e velocity of w f n h , and depth averages ~~C inch es .
t :e  amount of p rec ip i ta t ion  o f t e n  vary

~- re3t ln  w i t h i n  a t ow mi les .  The Sierra ~-e : i on a l  t emp era tu res  have varied from
::evada and Cascade Rang es  e f f e c t i vel y  y-h. ° to - h - ° , pasoci on long cont inued
block the movement of air masses from :er iods  of heat , he ath  Valley is toe
toe east . Is add i t  on to topography , h o t t e s t  m o o  in toe world.
the Pacif ic  Ocean and the movement of
th e  of fshore  Pan f i c  big :: pressure areas the frost- free period ranges from 3b 5
also inf luence the c l imate .  Th~ ocean day s along t::e e::treri e south coast to
tends to equalize summer and w i n t e r  about 260 da;~s along the  n o r t h  coast
temperatures alcoc- the coast and its  and in the Central Valley . It averages
i nland—leading valleys . The o f f sh ore 10(0 tc 120 day s i i :  the northeastern
:- a ci f i c hi gh pressure area moves south— in te rio r  valleys , and 2c2 to 322 days
ward in the w I n t e r , uerm itting cold in the Imperial Valley.
Canadian a ir  and w i n t e r  storms en t ry

nt o  the  m o r t - e r r  tart of’ th e  Re000n . Ps a result of the PacT f i r  hi gnl pressure
C o n t r a r i wi s e , th e  h i g h  moves northward area , winds  along toe coast prevail t~-om

n toe summer , t hus  def lec t ing  t u e  cool the  nor thwest . Elsewhere , local top o—
air masses back toward Canada. graphy , atmosphere pr-~ssure gradients ,

and proximity to the ocean and mountains
W I n t e r  storms Cron the west br ing pre- in f luence  w inds .
r i p i  ta t ion valet  falls as rain in the
valleys and ioot::ills and as snow in
th e  rnouritair .s. Figure 2 show s the mean Pelative h u m i d i t i e s , comn arat ively  h i gh
annual p r e c ip itat ion.  P r e c in i t a t i o n  along the coast , generali y increase  from
increases Cr c-n south to north and falJ s s o ut h  to n o r t h , and from win te r  to sum—
::eavieat on t :,e west side of toe noun— mer. Along the nor th  coast , t h e y  are
t a i n s  below t: ,h~P () f eet . When the  snow— ~~~ th roughout  toe year .  Wi th in  the
pack melts i n  th e  spring , the heaviest in t e r i o r  lowland ar -vi r west of t~~e

runoff descends the west side of the T o u t : i e r r  Cascaci ’- Lounta~ns and t~~c ’

m ou n t a in s . To the south , hea~~r rains 0 “ cm Nevad a ‘ no :,’ are low in sumner
in early fall result from cyclonic and h i g h  in w in t e r .  :‘an.t of l. hen e
s to rms  occurrOp -- to the southeas t . rarn c- : : , l , o m i d i t i m n  are low T n  runner .
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i’uromer thunderstorms striT:e the in t e r —  covered America. They foun d a tribally—
:or in toe LLgher mountains and deser t  organized , stone—age civil ization.
areas. When p ren ip i t a t ion  is low , Although primarily hunters and gather—
lightning causes destructive forest ers , the Indians practiced some agrT.—
f ir- -n . Coastal thunderstorms , weak culture along the Colorado River .
and infrequent , can occur in any month . European settlement began j~ 1760,
Tornadoes s t r iP e  somewhere about once when the Spanish colonized California.
a year. Flooding which can occur at
any tine :s worse in w i n t e r  when pro- In 1b19, Spain conveyed the Oregon area
longed storms aceomoan i eci by hi :l: ten— tc the United States; in loho , :-‘exico
peratur~ can melt the snowpac~ . transferred California to the Uni ted
Locali zed , short -durat ion convective- States. Of some 200,000 people in
type storms sometimes flood small drain-  California at tha t  t ime , only about
ages. Dry weather and d rought , some- l~i ,000 were of F uromean descent. The
tines rersistent , on occasion occur Spanish and Mexican periods introduced
durin - toe winter, a pastoral society which raised cattle

on extensive land grants. But the dis-
Toe climate favors the nro~~h not only covery of gold in, li-tb. drew settlers
of most crops grown commercially else- from all parts of the world .
where  in the United States, hut also of
certain crops not gr0’~rn commercially California became a state in 1850 ;
elsewhere in the United States . Because Oregon in lo5-2,
rainfall  d is t r ibut ion generally does not
favor dryland cr-c r- oroduction , farmers As the more accessible gold deposits
mu st  i r r i - -a te . were exhausted , agriculture resumed

its dominant position as a means of
Two character is t ics  of climate markedly livelihood . By the lb7Os ships and
affect planning in the ~egion~ 1) pre- transcontinental railroads delivered
c ip i ta t ion , and thus streanflow, d i f f e r s  wheat and timber , and later oranges
so widely between summer and winter that and other fruits and vegetables, to
farmers in most areas have had to irri- world markets .
gate even their pasturelands , and major
cities have had to build reservoirs and Mining had initiated large scale water
aqueducts to insure year round water; develonment. By the late l800s and
and 2) the prevalence of both flood early 1900s the experience and capital
and drought years requires that plan- accumulated at that time moved into
ners design water systems concordant irrigation , city water supply, and hydro-
with both, electric power development. World War

I spurred industrialization and intro-
History duc~d the age of the automobile.

Industrialization continued at an accel—
Navigators in the service of Spain erating rate through World War II to
first approached the California coast the present. Pp l°ob , the tomulation
in l51~2, 50 years after Columbus dis slightly exceeded lb nillion.
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Part II: REGIONAL ECONOMY

Although by 1965 the Region had become Pasin supplies pine and fir products
heavily dependent upon manufacturing and and supports the largest lodgepole pine
service industries , California itself operation in the West. Ir. 1965, the
led every other state in the value of California Region produced one million
farm produce. Indeed , as measured in Christmas trees and 5.7 billion board
terms of value added within the Region , feet of lumber--enough to build 570,000
processing of food and kindred products hones. A erowing plywood industry is
formed the largest sector of the manu~ producing one-tenth of the nation ’s
facturing industry. In another area, softwood plywood. Wood pulp and particle-
the aerospace and defense industries led board industries , postwar developments ,
trends toward the production of elec— use previously unused mill residues
tronic instruments. In terms of gross almost exclusively as raw material .
regional product alone, the Reg ion
ranked high among all the nations of Agriculture
the World.

In l-~~5, the Pegion ’s farms produced
People crops worth about $2.5 billion.

More than 18 million people lived within Almost 7,000,000 acres of its cultivated
the Region in 1965, more than 90 percent lands lie in the Central Valley within
of them in cities. Urban populations the Sacramento Basin, San Joaquin Basin ,
concentrated in Southern California, Delta-Central Sierra, and Tulare Basin
around San Francisco Bay and, less Subregions. This valley produces rice,
densely, in the Central Valley. About cotton, sugar beets, tomatoes , and other
38 percent of the people were employed, crops.
Census data for 1960 indicates that L~O
percent of the people were under 114 or More than 1,600 ,000 acres of cultivated
over 65 and thus made up only a minor lands lie in coastal valleys, mostly in
part of the labor force, the San Francisco Bay, Central Coastal,

and South Coastal Subregions. Conditions
Forest Products here favor the growth of a wide variety

of clinatically restricted crops. Arti-
The Reg ion differs from others in the chokes , brussels sprouts, avocados,
west in that it possesses both the sup— spinach, flower seeds , and citrus grow
ply and a large demand for lumber and here on about one million acres. Such
wood products. specialty crops account for nearly a

half billion dollars annually.
Mill operators now process 27 different
species of wood. Los Angeles County, More than 600,000 acres of cultivated
within the South Coastal Subregion , is lands lie in the interior desert valleys
one of the major secondary wood pro- of Imperial, Coachella , arid Antelope ,
cessing areas of the country , in the Colorado Desert and South Lahon-

tan Subregions. The Region harvests
In the United States, only Oregon and about 15 percent of its alfalfa on more
Washington--the latter very recently-- than 200,000 acres in these valleys.
surpass California in annual harvesting It produces nearly $9 million worth of
of timber. California supplies one- grapefruIt and dates on just 12,000
seventh of the nation’s lumber , most of acres in the Imperial and Coachefla
its commercial redwood , and four-fifths Valleys. It produces much of its supply
of its sugar pine. Oregon ’s Kiamath of winter truck crops in these valleys.
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The KJ.amath Basin in the North Coastal
Subregion grew farm crops valued at -

more than $27 million in 1965. The 
-

most important of these were potatoes
and malting barley.

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

they produce forage and hay crops - ‘

important to local livestock indus t r ies .

Wi nerals 
—

Wi nerals other than gold have proved
more lasting than gold in importance 

~~~~~~~

‘- 
4 — 

-

to the Region. In 1065, the Region
produced L~ mineral commodities valued
at ~l.6 billion. petroleum and natural
gas provided about two-thirds of t h is
amount;  nonmetals , principal ly  cement , - -

sand , and gravel, provided about one- —

third . The Reg ion produces major
amounts of asbestos , boron rn~ ncra ls , . ‘~~~~~~

- -  
- 

‘.

sodium sul fa t e , diatornite , mercury , - - - - J
rare earth metals and tungsten.

Service, Trade, and Transportation

Wh ethe r measured by the number of people - 
,

they emr.lo~’, or by their contribution to
the gross regional product , servIces ~~~ . I ‘ - 

.. 
-

rand ahead of manufacturing and of , p
trade and transportation.

In addition to personal , professional , ~
‘ioca tional , and social services, such ~~~ - ‘ -

services include those of government 
,

arencies , insurance companies , real -—
‘-state brodern , banking houses , and 7
wholesale  and retail distributors , all
1:n. --ed by the communicatIons and utility - - ,

industries. 
0

~r -t ’-rn a t iona 1  trade exemplif ies the
~ --oroni c growth of the Region. Cali—
forn~a’s exoorts almost doubled between
i~~S and 1’6b; its imports increased
nore than percent. In dollars, the
San Francisco Bay area led in exnorts . -

tf’ ~1 customs districts , those of Los
An~eles and San Francisco ranked fifth
and ~~i x t ~ nationally in value of total - - 

0

trad~ :n i~t:’.
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-
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.
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Figure 3: -h-onotnic and Population Projections

ECONOMIC PROJECTIONS proj ections to 2020 assumed three rates
of economi c growth; the OhIdRS , Base Plan ,

Bose Plan Rate and Series D—1970 rates (Figure 3).
OBERS Ro te
S e r i es  0 1970 R a t e  The first two rates, OBERS and Base Plait,

60 each assume that the population of the
C,, , ~egion in 2020 will approach 55 million.

so ,./ Each , howeve r , distr ibutes this popula-

7’ tion differently within the Region: the
40 ‘ O REPS rate projects about eight million

Po u l o t i o n  - - -more people ~n Southern California than
30 

~~~~‘ does the base Plan rate. The Series
• D_ 1T~(O rate assumes that the population

-‘ 20 ~ Ernp loyme nt * -— in 2020 will approach only 145 million.
0. .— Ci~ Ili~ n &o — — —

~ 0 t!nR ~ P r o j e c t i o ns . At toe request of
the Water Resources Council, the Office

~ Se ries 0 970 D a t a  Unknown of du s in e s s  E c o no mi c s  (or s) of the
Initod States Department of Commerce
and the Rc on omi c  Research Service (ERs )

000 o~
’ L ie onited tates Renartoent of

A~- ricu1ture developed OBERS population
900 

/ ro ,-ections and es t ima ted  need s  for/ boon and Si i— er  production for the entire
/ -Jniteu utates.

/
800 I - - . - - -

í ~o do so, suep c o t o t ne n pro ,~ec~ ~.ons of
/ -roso national urouuc t , pupula t ion ,

—
~ 7~~ / / A-ar-or force , cmr-1o~,-nen t , nours worked

- — I / ann product per roan-hour. 10ev con—Gross Regi o na l , - - - - - - 
- -Pro du ct( V olue Added) I / s. aeren r - g u , r.ecu -om, and low pro3ec—

600 / / t ions and judged toe :.I~slevel value to
/ / be t i r e  mos t  probable . This  mid—level
/ / value, the Series C birthrate, uses a

soo I / 1.3 percent annual growth rate. The
a / ‘ (tEES rate of economic growth for the

/ ,1 Region was derived from consideration
400 / / of historical relationships between

/ / regional and corresponding national
/ / figures.

0 300 
,

/ /
/ Base Plan Projections. Base Plan

/ / projections are a regional modifica-
200 / ,/ tion of OBERS projections. They use

/,. — the  same regional population as OBERS

100 ~~~~~~~ 
Pe r s ona l  I n c om e projections but distribute that pop-

ulation differently within the Region.
They apply the differentials in rates

0 of natural increase between the Region
96 5 980 2000 2020 and the United States to recent pro—

Y E A R S  jections of national rates of natural
increase, They assume that in Southern

____________________________________ California natural increase will provide

- IIT~~~ -



a’- - - - 

the labor demands of a ~rowing economy
and that migration into the area will Figure 4:
decline. They establish Southern Cali- FOOD AND FIBER NEEDSfornia labor demands on the basis of
speci f ic  est imates of economic act ivi ty
in 1-~’0 and 10110 . Ser ies D 970 Rat .

70

Elsewhere , they assign appropriate pro-
portions to the t otal Regional popula- F ood C r o p s

tion for 2020 under hi -, medium , and
low assumptions. 60

/

Series P_ ills Sro 3ect ion s .  In January
1 ~fO , the C al i f o r nia  State  Department
of Finance , basing its data on more ~o
recent survey informat on , released
provisional population orojections to
2000 for California. I d e  Department
of Finance used Series  P h i r t r  P ro j  cc- 40

t ions of the 1)60 Census . Sen or- D of /
/

toe 3. ~ 0 Census suggests  an annual /
national birthrate of about 1 percent , /
as opposed to the 1.3 percent rate of 30
Series C, l°$~-d- Census. :-~~ rao~ on into
C a li f o r nia  was assumed to remain at ,‘

2C’0,-IK)C annually from I r I O  to 2000. 
2 0  

.-

~~~ 

Feed Cr op s

The California Department of Water /
Resources used Series (_l0 0 orodec—
tion~ in i ts  bulletin ho. leO-70,”Water 

~ ,
/

for Ca 1ifornia—-Qut loo~ in 1-910 .” 0

For t hese fr anewor -r s tudies , the  basic
t ena rtmen t  of Finance p r o j e c t i o n s  for
C a l i for n r - r i  were extrapolated to year 2020.
Rase i A-ar - r roo ntat~~on rrc~ect I ons  for 0

Ore urn were L; en a~aICI: 00 L~ e r i  e s — P
l -~ i I pr o~ eet or-s . Emplo~ aent 5

projections icr Series P—i i’l) were Li ves tock  & P r o d u c t s

not oer:ved . 0

5 
— 

—

- 0 0 0  ann I b e r iEreus  
0

i ron O r e  economic r r r o 1oot ions  were 3
es t im a t e d  future food and ~r c r  needs
to ar-cor - r:-any tir ’- t:rree levels of ~ -o— 

2 
Oil & Fib er Crops 

— —
—

noroic act iv~ 0 (Fi~ u r e  - ) .  Food crop 
— 

— — — —

( -r - ( r u c ’000r n eeds  ufluer Ojed-li T - ~ ectIr-ns
are cons . r e r a i l y lower t a n  t - i - :~~ o r - c  I

tase I ~an r -r o~ oct  orr~ rop rau se ~~~~~~ I
ject iOr - 5  assumen a i- v’ r T ’ ~r c e r r t a r r e  of 965 980 2000 2020
national food crop ~r crur t~on in t-~~ Y E A R S

r u .
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Part III:

WAT ER AND RELAT ED LA ND RESOURCES DEVELOP MENT
In this Region of rainless summers and valley canals. Often this storage not
of ten  remote water sources, the develop— only conserves water, but controls floods,
meat of land often has depended upon the and generates ener~~r . Such na~1tip1e-
concomi tant development of water, purpose storage exists behind Shasta

Dam on the Sacramento River, Folsom
Water Development Dam on the American River , and l ine Flat

Dam on the Kings River.
Tator development has been progressing
trirougt three stages: (1) local diver- The Federal Central Valley Project and
sions from a river , (2)  storage of the California State Water Project move
water from a river for use within the water hundreds of miles. By 1965, the
river basin , and (3) storage and trans- federal project , built to serve the
port of water from river basins abundant Central VaJJ ey , was operating ; and tne
in water to those deficient in water , state project , built to serve the Central
:n areas such as the San Joaquin Valley, Valley, the San Francisco Bay area , and
the  devebpment of electrically powered Southern California, was being constructed.
pumps made possible the e~~1oitation of

~ rouri d water as early as 1900, and post- Public utility systems have developed
coned for many years the need to stc~-e extensive hydroelectric power on noun-
or import surface water. Water devel- tam streams such as the Pit, San
o(~ment in the Region has not proceeded Joaquin, Feather , Kings and kern Rivers.
uniformly. Simple single-purpose works
exist beside complex multiple-purpose -

works , each governed by laws and managed About ob percent of the water diverted
1y agencies that have likewise evolved from streams and pumped from toe ground
unevenly. duct. agencies include the serves to irrigate farmland ; about 12
State and Federal Governments , water percent , to satisfy municipal and indus-
and irrigation districts, municipal trial needs; and about two percent , to
water works , :r utual water groups and satisfy other needs.
commercial companies.

Surface Water. The river systems pro-
lop l°u S,  the metropolitan areas of vide spawning habitat for salmon and
Southern California and the San Eran- other anadromous fish , which return
cisco Bay, having developed their nearby from the ocean to ascend their native
water , had tapped more distant waters, streams at spawning time . Cold and
Los Angele s had buIlt the Owens Valley warm water streams and reservoirs , canals ,
;~~ueci -oot , now 3-ltD miles long. The I :et- tidal channels , lakes and ponds provide
ronolitan Water DIs t r i c t  of Southern spawning habitat for inland f ish.  This
California had built the Colorado River habitat includes more than 29,000 miles
Acueduct .  Southern Californians sup- of streams , about o,000 miles of canals ,
olemerit such far flung surface works and more t han 500,000 acres of lakes ,
w.1tl-. facilities to replenish ground ponds, and reservoirs.
water. Do toe nort.~, San Francisc o
1rau r roug rt water from et c r i - i i et c hy  Both single and multiple—purpose works
Ta~2ie:: .1u,. l-o:.oIsrn s -  c :o es to toe regulate streamflows. Hundreds of
carP - ‘1 0- i t 0: - f  2 ’ P  -

- - Orelurrone miles of artificial channels, canals,
River.  In the Central Valley, storage and pipelines convey water from surface
in mountain reservoirs now supplements streams. Levees and reservoirs provide
irrigation systems which began as local flood control both singly and in con-
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junction with otrier works , In 1965, provides almost half the supply for
hydroelectric powerplants generated cities, industries, homes, and live-
about 30 percent of the electrical energy stock. Overdrafts in many areas have
consumed in the Region. Usable surface resulted in water deficiency, water
reservoir capacity approximates 27 nil- quality deterioration, and land subsi-
lion acre-feet. It is distributed dence.
among several hundred reservoirs, 149
of which each can store more than In many areas, Californians deliberately
100,000 acre-feet of water (Figure 5) - ,  use surface water to recharge the ground
Reservoirs can store about 6.0 million 

~ater basin. They do so by means of
acre-feet of water specifically for modified streaxnbeds, or by flooding
flood protection during the flood season, recharge basins, pits, ditches and fur-

rows, or by injection wells. The latter
Ground Water . Water pumped from the method has been used along the coast of
ground has greatly assisted economic southern California to create a hydrau-
growth in the Region. duch of such lic barrier to prevent intrusion of sea
water irrigates farmland . It also water into overdrawn ground water basins.

I N D E X  TO Figure 5: Ma 1or Reservoirs ’ Operat in g in 1965r~I ~~~~~~ ~~~~~~~~~~~~I Upp. r ~~~~~ t4 IAOI - - I - - - - - ‘ ~,1- ~~~~ I
2 Cle.., 10k1 — F I — — - — ‘-l - ,-‘~-

~ 0 2~~,—,-0. : ,s-~, 302
3 Ti1),I ty - — I — — p — 2 ,1.40 2 ,37: 11.’- 15 ,1.07) 2F ,52 232 —
4 (oyot ~ C F — — — — ii 122 11’ 17 1,955 1,507 48 14 —
5 14.01.11310 C F I 44 — — 14 1355 )~5 - 070 150 .. 14
F T0ItChll.1 - F I - - - - 240 F~2 3, 705 69 x -

C.0h) — - I 144 — — 205 ? ‘1.) 1.2 3,105 3 s  32
C 5.01. Fe1I~ 1. C - 1 14 - - - 100 1,1,5 5 1,240 14

Cs.11.. — — I 4 — - 14 252 ‘.8) 31 2 ,702 1,1350 14 —- 10 Pr.4O — F — — . . —  217 ‘.43 C .5350 5 ,3137 217 0 -
1~1 FC .0(01w. - - 1 14 - 

_ 
- 1132 1,3’9) 2,750 -

12 HewEaw C - I - - - - 204 2 ,72-7 6 ,020 -
13 14.1 C..pIO.0 C - I F - - - 136 750 1,02

1~. Sh..ta — F I - 4 P - 4 ,552 1,1*5 365 2’3,507 2 ,07’- 1,351. 14 —

~~ ~ ‘~“Y~- ’ ”  — - I — - P 1) ‘41 1,210 36 3, 2(0) 1’ , 72 1 35 14 -
15 LUe A1,., or • - - ~~~~~~~~~

_ P - 1,3053 1.,5J1) 28 , 25) -
1 5.FU LUe — — I — — p 103 5,155 1,627
lb B1,,.1 otte — F I — — - — 160 1.73 40 4 ,602 3,050 232 14 -
10 CL..., 1*1.e C — I — — — — 1,100 1,326 1.0 ,80 —
20 Clap F.,- U.at C - 14 - - - 14 303 300 2 ,600 -
21 L. 1. Ai,I*,.oO C — I K — P — 131. 5 ,245 1,1.15 7 —
22 TO,!., Y.L1.y C — I N — P 271 4 ,470 2,13*17 - 0
2 3 Fo1.o. F I — — P — 1,010 1.66 75 11,55130 1.5- ’ ‘-IC K
21. M.iitic.1, Io — F I N — — 14 1,602 1.40 165 31,71)- 1,70.  307’ 14
2F S.lt Spi t... - - - - -  P - 1314 3,9513 325 -
26 P.ide. - P - - P - 210 568 2 ,134 -
2’ c. ..ct.. • F — 14 - - - 1.32 1435 7,703 f ’ - 14
28 141w Hog.,, P I  - — II 325 713 50 4 ,407) 1,36.8 196 14 -
29 M.1o,.l C - I -  P - 112 718 1,843 14
32 Doio P.dro C P I - P — 289 605 3, 107) 213 -
31 Cherry V.1.loy C F — 14 - P — 268 4 ,700 1,765 102 - 0
32 O’Sh.ogh,,efly C F - N — P - 360 3,806 1,380 182 - 14
33 Eo~h.qo.r — - I — — F 14 289 707 2 ,720 — 14
34 Frtlat - F I — — - 521 578 43 4 ,~ 3) 1, 1517 1300 14 -
35 Shsver LUI — - - — —  P — 135 5 ,370 2,177 - I
36 i ,oth pool P - 1,25 3,330 1,100 - 14
37 Ver.1].ioo VL1~y - - - — -  p — 125 7 ,642 1.802 -
36 Couitrtght p — 123 6 .1~~ 1,621 —
39 441.6., p - 128 6,539 1,.8X1 -
40 Pin. P1.1 C F I - - - - 1,000 952 67 5, 970 6,800 1,130 14 -
41 ?.e40rn4. - F I — - - 14 150 694 22 1 ,945 450 2517 1 -
42 I..5. U. C F I — — - - 570 2 ,606 31: 11,400 2 ,600 13)1.2 14 -
43 l~.n. 01,1. — - I — — — — 205 296 24 ,~~~ —
44 Lal,. TKOol - - I - - p - 732 6 ,229 120 (02 14 .
65 LOnE Vs11.y - - - 4 - P - 183 6,782 5,280 -
46 P.,’k,r - 4’ - i4 - p - 648 1.50 2(140) 20,400 1,~~~ 180 1 -
1.7 C&1ao.rs~ C - - 44 - - — 132 753 1,4 50 - 0
48 L~~er 14.11 4.1. C — I — — p ii 208 4 ,632 1,250 17 — 14
49 Topsz 105. C - - . - - -  125 5 ,07* 2,300 - 14

4ln.rv.j rS 01.0 .,1.o. cap.ot ty .q.U.d or eooled,d 100,~~~ .ir ~-t..t.. C — Con..r,U1.. C - 14lvig~t1ois
F • 4’bed C..trnl ft • Reore.tlo,,
I 1ir I4ntiO.i F •

*,oIclpal & I.dn.trlCl 
________ 
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In 1965, Californians used more than 1.5 The Region’s flood control and flood
million acre—feet of water to recharge damage reduction program includes
ground water basins: 900,000 acre-feet in structural and non-structural measures
the San Joaquin Valley, 1425,000 acre-feet of federal, state and local agencies.
in the South Coastal Subregion, 1145,000 Structural measures include reservoirs,
acre-feet in the San Francisco Ba~j Sub- retardation structures, levees, and
region, and 50,000 acre-feet in the Cen— channel improvements. Non-structural
tral Coastal Subregion, measures include watershed treatment,

flood forecasting, floodplain zoning,
Flood Control. In the California Region, and flood proofing.
floodplains generally have been the first
lands settled. As a result, these lands The existing flood control program in
have been the scene of nax-3~j  flood disas- 1965 provided 5,915,000 acre—feet of
ters. Subsiding floods often have left flood control capacity in reservoirs
damage, suffering, and death (Figure 6). and flood detention basins during the

critical flood period. In 1965, more
Recent destructive floods occurred i t t  than 3,200 miles of levee and 2,900
December 1955 and December 19614. The miles of improved channel served an ex-
December 1955 floods exceeded most naxi- tensive levee, channel and bypass sys—
mum flaws of record for coastal streams ten of flood control. In the seine
north of Santa Barbara, for Central
Valley streams, and for streams in the
North Lahontan and in North Coastal Sub-
regions. The floods inundated nearly
one million acres , killed sixty-four — - - - -- - - —-— - - - - - - -

~~~
-- —- -— - -

persons and left property damages of
about $170 million . The December 19614 

FLOOD 01547) 7~S 7 H ~8JT ~2-S
floods left property damages of about -.

$200 million. These floods struck North
Coastal and Sacramento Basin Subregions,
left thousands homeless, and killed
twenty-four persons.

The residual average annual flood dam- 
R14I,d.nI)ol nodage under 1965 conditions was about - Con,nIerc Oi Lond Agflc~di.r ol Loud

$107 million. Of this amount $56 million 
- 

25%

was in upstream damage and $51 million
was in downstream d axnage*. Figure 7 )d1.4”- Y )  0 - , ,fl d

provides the distribution of these dam— 
- - ob713 F oI~~~0 o d  

-
/

ages among cit ies, industries, farms , - 

-

etc. I

~~ ownstream d amage is that which occur s 
-

below the point at which the drainage
area equals 250,000 acres, The separa-
tion in no wa~r determines the agency
responsible for solution of the flood 

- -

damage problems.
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year , radio and telephonic devices at Exist iny flood control measures pre—
nore than u)C precic-itation and streaic vc-nte :-:orc than -~~

2’
~’O million in dam—

13 a17 e data collection sites , together with a;es during the December 1955 flood.
telec-hcned or telet ,med r ep or t s  I ron hine year later, existin: measures pre—
rublic anh private agencies and froc. ~~‘fltPu c,ore than ,~3k4b million in damages.
cooDe rat inL :  oh-ocr --cr c , assisted in river
and flood forecasts.  In 1~ Lii , watercheb
t rea t-cen t  protects nrotected sc~il and 

Navigation. The navigable waters of the
ve.~eta1 cover on about 21h ,i i-D acres , Region include the bays, estuaries and
thus incrcasin:~ the water_hoichin: capa- coastal waters of the Pacific Ocean to
city of sotls , c troll~n u’c-~

’: ~~~ the west, the lower Colorado River to
c-u cr11 - i - -hrir non en ent , cc- - c . - - 

-~~~~ 
- the southeast, and the streams and

se - --:cntatic-u. ~1ce ‘( Cc-OJ ~~~~~ c~~~-- sloughs of the lo~~ r Sacramento and San
‘ ‘u1I~0~ ’:~Pflt 1(Irv CO O  ; ror~ra’C prcv~ueu 

Joaquin hiver systems.
flood hazar t information to federal,
state , and local hovrrnnentai alencics. In 1965, ports and waterway s handled
~uc-c 1riIor’sat~ c - o.~~ides ronas~~ s for ~~~ost 100 million tons of waterborne
:lrture lam u ~cveiorroent , sur:hests needs commerce-—eight percent of the total for
:‘or land use c-’7 ouhation to avoid future the United States. Petroleum and its
flood w a ,- -e , and assures toat federal products comprised almost three quarters
a or : o i e s  - .-0fl recognize the flood of the Regional total. Metals , cheni—
::azards associated u-it:-, floodplain cals , lumber , and agricultural produce
cucvelcrrcent , contributed significantly to the remain-

der. In 1965, about 25 percent of the
is hot:. Ca.J f’ornia and C)rcoyon , the recreational boating in the Region was
counties bear the resrunsibility of on its navigable waters.
r-’ -~~1atin land use and of zoniny flood-
c i a -  n o .  i~ entc’ - four counties in Col t-
i r n  a re - oil-ate floodplains in some The port complexes of San Francisco Pay,
wa-i ,. Of these , eiyh,t use floodplain Los Angeles and Long leach handle most
zonin;~ to re.tiiatc development, commercial navigation in the Region.
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Much of the rest passes through the
harbors at Humboldt and Crescent City
in the North Coastal Subregion and at
Port Huenenie and San Diego in the South
Coastal Subregion, and at Stockton and
Sacramento in the Delta-Central Sierra
Subregion. The Federal Government has
dredged channels and built breakwaters
and other works at many of these ports ,
and has authorized similar projects at
the remainder . Petroleum terminals,
privately owned , lie offshore the Ceri-
tral and South Coastal Subregions.

Existing facilities include 190 miles
of channels and 820 acres of anchorage
areas with depths of 30 to 50 feet;
214 miles of protective breakwaters and

• - jetties; and terminal facilities at 320
- 

~~~~~~ 
wharves and on 3,600 acres devoted to

- - 
- 

‘
~~~~~~~

‘ handling cargo. Only minor requirements
- 

- 

- - exist for the release of water stored
— ‘ “~ ~~~

‘ - ,.: ‘

~~~~~~ behind state r federal dams so as to
- ~~~ - maintain river depths sufficient for

,~
. - 

ships. Although the Federal Government
- °~~~~~~r ’t - 

-

- 
has authorized a minimum release of

~ 
---:-i’~ - -. -~~~~~ : 4,000 cubic feet per second from Shasta

- 
-

. Th ~~~~~~~~~~ 
Dam so as to maintain navigable depth

, ,: - -—
~~~~~~~~ - in the Sacramento River, releases for

- ‘

- . 
—~D-_.c,~ ~, - w-_ -- 

-
~~~~ 

other purposes generally maintain ttcis
- 

~~~~~~.
_
-_ ‘

~~~~
_
;

‘_ 

- 

- -
• minimum flow.

~~ o _ _f _ _
- ~~~ 

-

~~ 
~~~~~~~~~~~ Recreational boats concentrate heavily

_ 
~~~~~~~~~~~~ 

-- I. in San Francisco Bay and along the San
- “~~~~~ ‘~~~~ - Francisco and Los Angeles coastline s.

_  

•

— -. ~~~~~~~-~~~
‘ 

~~~~~~~~~~~~~~~~~~ Harbors and marinas for small craft ,
~q 

~~~~~ launching ramps for trailered boat s,
~~~~~~ ~~~ and mcorings for transient boats cluster

roost thickly here . The lack of a chain
—~ ~

. .
~~

- . ., ~
._ -.‘ of harbors of refuge along the coast

-
. :-~~“ 

‘
~~~~~ severely constrains boating on the

coastal waters and, particularly, inter-

__
~~~~~~ 

coastal c rui sing .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Recreational boats berth at federally-
funded marinas at Narina del Rey,
Redondo Beach, Kind Harbor , Mission
ba,y ~{arbor , and Oceanside Harbor , all
in tne South Coastal Subregion. They

— 
‘ ~ertcc at feder&1, state , county , city

or private marinas along the coast , in

- 
Sari yranc i seo bay, or along the Sacra—
n e nt o , San Joaquin or Colorwio Rivers.
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:ederal funding at such marinas applies Land Development
to breakwaters, j etties, channels , and
aj-c~ ,ora~,’e areas , but not to docks . In In 1965, fifty-two percent of the
i t - , the Region provided 7,900 moor- Region ’s land was privately owned.
tn~s or transient boats; it could have Private ownership included nearly all
~ ,e1 in additional 1,300 moorings. It the land suited to intensive agricul-

r rc-~’ ied ~4l ,O00 berths for small craft ture (nearly 140 percent of such owner—
and - ouid have used an additional 10,300 ship) as well as nearly all that suited
‘~~ r t n o . It provided (CO launching lanes to urban and industrial development . It
and no is tc  to nan(Ile trailered boats, included athut 50 percent of the land

-31- 
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suited to timber pro UOCL O fl and about
o2 percent of toat suit o: to Lraz l f lC . Figure 9: LAND USE 1965
In 1965, forty-four percent of the ( I n  l ,000,000 Acres)

Region’s land was federally owned. The
Forest Services administers ~~~ -t percent
of this land: the national forests,
l-i1n~ -ner~~il~ in the mountainous
areas o~’ the he LOf l .  The i-ureau of GRAZING 44
Land ~- . na~enent administers 37 r
of’ the land , most of which les io
mountain foothills and :cse 0 0 :- , -ot h
~~emc ies maj:a~;e toeir  lands m oor WIL DLIFE

WILDERNESS 5
:o iit cle— 050 concep ts.  The hational RECREATION

ark • er i~ ce administers an additional TIMBER

~) ocroent of the federal land : ar~-s IS
covering desert, seashore , foothill , OTHE R ,

INCLUDINGand hf ~ h—ro ountain areas . The Defense WATER
Department administers 6 percent of the CULTIVATED 4
land , mostly desert . In addition, the LAND
Defense Department, the Bureau of hec-
laination , the Fish and Wildlife Service,
and the California Department of Fish M I L I T A R Y  3
and Game and the Ore gon State Game CIT I ES , IN DUSTR I ES 2

ROAD , OILF IELDS ,
Commission possess secondary adminis— U T I L I T Y  RIGHT OF WAY 2
trative responsibilities on lands ______ 

INTENSIVE USE

whose primary administration lies with
other federal agencies (~ idure o~.

In 1965, two percent of the P.edion ’s many disasterous floods, the develop-
ments continue to increase.land was state owned. The final two

percent of the land was owned by
cities and counties , mostly in parks The present pattern of land ownership

and administration reflects pastand roads, and by school, water , and policies of the Federal Government inirrigation districts, etc. its effort s to settle the West: the
homestead , Timber , and Stone Acts ,

In comparison to total acreage, that ~mining laws, and land grants to states ,
acreage developed for intensive use railroads, and individuals, effectively
after a hundred years of settlement in lured people and industry into the West.
the Region is quite small. Cities
occupy two percent of the Region; roads, Although major transfers of ownership
oil fields , and utility rights-of-way, occurred during the 19th and early 20th
another two percent ; military bases , centuries, exchanges of public and pri-
three percent ; and cultivated land , 1.1. vate lands continue into the present.
percent——two—thirds of which is irri-
gated. Together these uses occupy Shoreline, Including the almost 300
only lEm percent of the Region (Figure 9). miles of shore which skirts San Francisco

Bay , and the almost 1400 miles which
Most of the Region , including both circle eight Channel Islands , the ocean
cities and deserts , supports some sort shoreline of the Region extends more
of wildlife. The floodplains , always than 1,700 miles, Three-quarters of the
attractive to mankind , have been the people in the Region live within an
first  lands settled and developed . hour ’s drive of some portion of this
And , although they have witnessed shoreline.

— 33—
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In 1°~ s5 ,  cities, farms, and forests days of use. Shoreline fishing accounted
occupied about 1,000 miles of the shore- for an estimated four million recrea—
line zone , a strip of land about 500 tion day s of use . Other activities
feet wide which includes the lan d sub- accounted for an additional 13 million
ject to sea erosion. ~arbors , military recreation days of use .
and other areas occupied the remainder.
About 600 miles of shoreline lay Erosion critically threatens almost
under publi c control , about half of 300 of the 1,100 shoreline miles it
it by the Federal Government. actively affects. More than 60 percent

of the threatened areas lie in the
In 1965, about 300 miles of publicly South Coastal Subregion, most of then
controlled area was open to recreation: adj acent to highways and railroads, or
one-third of it to scenic shoreline , along popular swimming beaches. In
another third to swimming beaches, and l~7C5, average annual erosion damages
a final third to public beaches too reached an estimated $9,900 ,000.
cold , too dangerous , or too rocky for ~-1easures t a.ken to fight such erosion
swimming. Most of the latter beaches include artificially-widened protective
lay along the northern coast and were beaches, stabilizing groins, revetments,
subject to unfavorable exposure as seawalls, offshore breakwaters and sand
well as to unfavorable climate. Most by-passing and sand replenishment systems.
of the swimming beache s lay along t i-c
southern coast . By 1965, the Federal and State Govern-

ments had built II miles of stabilization
The desire to swim and sunbathe attrac- works and one mile of seawall , and had
ted nost visitors to the shoreline. In replenished 114 miles of beach. AU but
addition to swimmers and sunbathers how- one mile of these works lay in the South
ever , the shoreline areas accommodated Coastal Subregion. Counties and cities
surfers, scuba divers , free divers, built groins, revetments and seawalls,
fishermen , sheilfishing enthusiasts , and placed beac h fill . Por the most
picnickers, campers , driftwood collec— part , ori ’- ate measure s taken f- or shore-
tors , rock collectors, walkers, wildlife line protection wcre tearorary.
watchers , tidepool explorers , and
motorists. °Inera ls. Of the T1.~ billion in rIta—

erals produced the he ion in 1965,
In 1965, swimming along the shoreline mineral  fuels reoresented about 614 per—
accounted for 53 million recreation cent ; nonmetals , 32 mercen t ;  and metal s ,

~0.L •~y 4~. ~~ 
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14 percent. Although the value of m m -  districts in the Region provide water
eral output is low in comparison to the to more than half the irrigated acreage.
total regional product , mines provide
basic raw materials for other industrial In 1965, surface drainage problems
and trade activities. Petroleum and affected about 7614,000 acres; subsurface
natural gas provide most of the energy drainage problems, about 1,517,000 acres.
needed to manufacture and transport goods ,
to light the cities , to puxrrp tnuriicipa.l Recreation. California residents seek
water and to dispose of municipal waste 70 percent of their recreation within a
waters. Cement , sand , and gravel provide one—hour travel radius.
material for the buildings and roads
required by lb million people. Most nonurban recreation occurs at

nat ional, state and county parks , at
Irrigation and Drainage. In 1965 , in developed recreation areas on the public
the Region , 3,1435,000 irri .~ated acres domain at wildlife refuges, on military
produced 5,765,000 acres of crops. The lands, at historic sites and at private
additions.]. 330,000 acres of crops repre- resorts generally close to inland or
sents double cropping. Production of ocean waters. The Region contains 13
these crops required delivery of national parks and 22 national forests.
20,780,000 acre—feet of water to farm
heathrates. Pasture accounted for Fish and Wildlife, The Region provides
1,551,000 a~~es—-is Dercent--of the a wide range of biotic communities both
irrigated acreage. Alfalfa accounted on its public and private lands and on
for 1,1415,000 acres; deciduous, vine- its waters. Millions of waterfowl cross
yard , and subtropical crops, for the Region along its Pacific Flyway.
1,207,000 acres; miscellaneous truck Ten million waterfowl have been known
crops , for 907,000 acres; miscellaneous to winter in the Region. Important water-
f ield crops, for 8)49,000 acres ; hay and fowl areas lie along the coast and within
dra~in , for 8)43, 000 acres ; cotton , for interior valleys from the laamath Basin
1i~h ,000 acres; and rice , sugar beets , to the Salton Sea.
and citrus, for 923,000 acres.

Game is widely distributed. In 1965,
Reservoirs and ground water provide hunters provided almost 10 million hunter-
most of the water used to irrigate days of use within the Region. Forty-
crops in the Region, although diversions seven percent of this time was spent in
direct from the stream are numerous, pursuit of upland game; 38 percent , in
More than 260 state and county water pursuit of big game; and 15 percent , in

-35- 
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pursuit of waterfowl. Nature studies,
wildlife photography, and bird watching
Occupied more than 114 million days.

Fishermen provided about 2)4 million
angler days of use , almost 80 percent
of which occurred in inland waters ;
and the remainder , in bays and the
ocean. Inland fisherman sought trout ,
striped bass , sturgeon , salmon , steel-
head, shad , and warm—water fish. Bay
and ocean fisheriren also sought striped
bass , sturgeon, salmon, steelhead , and
shad.

1’wenty-five state and federal fish
hatcheries operated in 1965, together
with seven research stations and labor-
atories. State and federal fish and
game agencies operated 33 wildlife
management areas. Many of these per-
mitted the hunting of waterfowl. Others
provided winter range for big game and
year-round habitat for upland game .
Public fish and game agencies owned or
operated 392,000 acres of wildlife
areas • Public agencies managed wildlife
on 1426,000 acres of military land. Mis-
cellaneous refuges established by legis-
lative action occupied about 14,500,000
acres. The largest such refuge , occupying
3.L- million acres , provided protection
for the wild burro.

Commercial fishermen landed 1433 million
pounds of f ish.  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 ani-
mals in California was valued at more
than $100,000.

Electric Power. The principal ind.us-
- _ -• —- trial developments of the Region lie

—— where sources of energy are readily
____________________________________ available. Thus , major industries

center in both the Los Angeles and the
San Francisco Bay area. Improvements
in transportation of coal , oil and gas
will make future locations much more

- 
- — 

- 
flexible than those of the past . At

-36-
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cresest , tiie hig h cost of transporting capacitp of 2- . ,14oO me -awatto and produced
coth coal and coke has restricted ~he~r about k~ billion kilowatt hours of elec—
use in the --ecioc. tricity. hatural gas provided

nine percent of this enerry ; ~Il , 17
The structure of ener- -y supoly in t u e  percent ; hydroelectric riants , 2 5.5
- c~ ion contrasts with that in other percent ; and nuclear fuel , .5 mercent .

c:aj or regions of the United G t a t e s .
Petroleum and natural gas have provided A 230 kilovolt grid , passing generally
the basic energy for th is  R egion .  Water from north to south , transported most
power has provided that for the 2or i~- of the energy. The lines extending
west ;  natural gas , that for thc hout:- from this grid ranged in capacity from
west; and coal , that for the remainder U to 25-7 ~:ilovolts, In ~~~~ trans-
of the country. nission lines of 115 kilovolts and

- 
more requ~rec est~ mate c rights-of—way

In l0€5, the Region possessed a uet -anable totalin: 1)2, acres.
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Part IV:

WATER AND RELATED LAND RESOURCES AVA iLA BILITY

About 23 inches of rain and snow fal l  Water c:e-cclopments are designed not to
on t:e Region annually . of tr.i a’; ‘r- serve ave race years but to cope with
age, only eight  inches run s off . The winter floods end summer droughts ,
rest e i t r e r  c- ,’avsrates or evaoctr ans- wit:. years of high runoff and years of
o~ ratcs into the atmosphere or perco— low runoff ,  Roth rain and snow feed
lates into ground water basins . The the streams of the region. The rain-
eight inches of precioitatlcn resulted fed streams rise and fall rapidly with
in an average of 70 aillion acre-feet vinter storms . The snowfed stream s
of natural run off*  annually icr base rise in the spring or early summer and
period l~ 31-a5. fall in the later summer . All streams

have diminished by later summer.
Surface Water

Streamflow varies not only by season
Geographical distribution, anong the but by year . In the period between
subregions,of precipitation and natural 1~31 and 1960,annua.l runoff varied
runoff for the period appears in Table between 16 million acre-feet in 1931
1 together with the runoff remaining and U3 million acre-feet in 1958;
with 1965 conditions of water the annual average for this period
development , was 56 million acre-feet ,~-~

*j~atural runoff is that runoff which would occur were no water developments stor-
ing and using water.

~-8-These figures are based on the level of water development in 1965.

To bJe 1: MEAN ANNUAL PR ECIPIT ATI ON AND RUNO FF: 1931 .1960

~~, ______________________________________

i P ’ i~~ . 0 2 2.20 d l  , ‘, , ‘ ~~,, , R j  .c ‘‘ .3 2 2  I Q . 3 2S .~ 2 . 3  2 7 . 1

- t~.y ir-~ - .~:c - - ,o.o - - 3 0 3 1~ - ‘~~ 7 . 1  - 3.1

C~ ,7 f . . 4~~~.’,,, 31, 390 - I l - C  - - 9.~ - - 2- ” 2. - 3 2 .  1 .1  - 1.1

~~~~sp ~~~~~~~ i 0 . ’~~~ , - - 10 ., - 2 ü  k~~ - 2 . 3 .3 - .3

~.. ‘ t i  ri_ c ;‘‘ 2 C -  V ,  ~~.0 2 21 .9 . . l 1,, ~~ _ ;  .2 2 3 , ~ I F , ’ .2 9 , 0

8c.n-. - . .c  ,, - 21.8 - - 1 .3  1 3  - i ’. .;, . -

J ~~q - t ,  P.. - ii  - - 2 9,0  - - 0. ’ - ‘ 1  I~~f - 2 €

- - - - ,  2 7 . - ‘ . 1 - - f l  ‘ .3  - ‘. 3 7 . 3  — 3 . 1

‘ 2 0  - - - 28 .2 - - I . ’ - 1 . 9  2 . 3  - 2 . 3

31.090 - 2 , C ’4  - - ‘9 - - 8 I . -  - 1,2 .7 - .7

IV.., ’ _0~.-4~t .2.. ,_, 4-_ 
_ 

~~~~~ .~~_.. ~~ _ .  ,,_, j J , ,~! ~~. .~~i . i~_ . i L.

- - - , 1 4 ’  i f d . i 2  - ‘1 0 72.  27 .0 8 0  .2 9 0  .9 ‘ . 1 t O , ’ ‘ ‘ 2.3 97-9

~~~~~~~~~~~~~~~~~~ ~T ’:, ’~ ._ __________  _ _ _ _ _ _ _  _ _ _ _ _ _ _

—

_ _ _ __ _ _ __ _ _ _ _  -~~ - .- - -_ — ~~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~



rip—- ‘ ‘ T ~~~~~~~~~~” ~~~~~~~~~~~~~~ 
, -. -

~~~~~~~~~
. —~~~~~~~~~

I
2 - -

‘I— ---
—4’ —~ — 

- -—
. 

- - . —— . -~~
•2~ .~~~~ 

.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_

-

- 

: ~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~

— 

. 

- 

- - - 

- 
. 

~

. 
- 

-

. 
~~~~!8

4 —- - - 
,~~

- 
-

~~ 

_ _

— ~
.- •— .~ 

-y . - - -~-# p!... D. - -

‘?~~~~~
. ~ -~‘r~ ~~~~~~ 

.
~ ~~~ 

~ . .
-

. 

-. 
-

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

:‘-
~ 

- ~ .J I 
~!‘ - ~~~~~~~~~~~ 

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

I — 
- 

-

- 
- 

- - 
- -~~~~~~~~‘~~~~~~~~ -~~ ~~~~~- ~~~ - - - • -  - -  . r

- V t . ~,TW~Lj. * 
- 

- -. 

- ~~~~~~~
- 

~~~~

L ~~ - - . , F ~~~~~~~~~~~~~~~~ ~~~ ‘t _
- - .~~ - ,~~ 

- 
-‘ 

. . -
.

- ~~ 
- - 2 .~ . . 

- f ’  ~~~I ’ ____

- ~~~, 4 - ~~- *  ~4 * f  

- - 

‘~ 
_ _ _ _ _



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

Floods represent one runoff extreme. At other cases , the reservoirs have increased
least ten major floods have struck the the frequency of low flows and thus have
Region since 1950. affected adversely the ability of a

given stream to absorb waste water to
the degree necessary. This ability
varies not only as a function of flow ,

Ground Water but also as a function of locale and of
intended water use . That quantity ai-id

Ground waters lie in the sedimentary concentration of waste constic-uents which
fill of more than 250 ground water would harm Lake Tahoe would affect the
basins scattered through the Region. Salinas or the San Joaquin Rivers only
Most of the usable ground waters how- insignificantly.
ever , lie in the Sacramento and San
Joaqui.n Valleys, where wells supply Land
extensive irrigation.

Rangeland grass , broaiileaved herbs ,
In 1965, pumps supplied about 15 mil— chaparral, brush , desert vegetation ,
lion acre—feet of ground water : two and c oniferous and hardwood forests
million for cities and industry, and occupy most of th- , Region. About 21
13 million for agriculture. The safe million acres are suited to timber pro-
annual yield of the ground water basins duction: about 21~ million acres to
under 1965 conditions is an estimated irrigated agricultural production. Pub-
U.5 million acre-feet. Several areas lic anu ~rivate owners hold almost equal
have exceeded this safe yield , notab u.y acreages. The United States Government ,
the southern San Joaquin Valley, the which originally held about 90 percent
Southern California coastal plain , and of the Region in public ownership (the
the Antelope Valley of- Southern Cafl - rest having been granted to private
fornia. The result is an overdraft of owners under Spanish and Mexican rule),
about 3.5 million acre-feet . early disposed of most lands suited to

agriculture, grazing, cities, and
industry to private owners. ForestedWater Quality mountains , brush covered foothills, and

- - desert comprise most of the lands remain-Because its northern streams flow copi- ing to public ownership. Much of thisously and perennially , and because mari~r public land provides areas cruciallyof its southern streams flow only inter— needed for fisheries, wildlife habitat,nattently the Region practices varied -recreation, and timber.techniques of waste water disposal. To
the south , far mor’~ frequently than to Mineralsthe north , waste eater is used to
recharge ground water basins lying Stone , sand , and gravel for construction,
~eneath floodplains and dry river beds , although they exist in quantity, probably
To the north , such waste water is dis- will be in short supply throughout the
charged into rivers • San Francisco Bay and Los Angeles areas,

and will be shipped in from more distant
The quality of the Region ’s waters is deposits. By 2020 , the decline of petro—
adequate for most uses. Although res- leum production to half its 1965 level
ervoirs have altered the relationship will have necessitated domestic or foreign
between low, average and flood flows imports. The Region will need to continue
throughout the Region , the most dra- to import natural gas : demand has exceed—
matic alterations have occurred in the ed production since l9L~7. Reserves of
Central Valley and to the south. In salt , boron , and sodium compounds are
some cases , releases from such reser— expected to suffice for 100 years.
voirs sustain higher base flows. In Metal production is expected to double.

-L~1-
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Figure 10: FLOOD DAMAGE*
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Part V: PROBLEMS AND NEEDS
This study assumes a i’~rowt b of popula- the once-in-1O to the once- i n- - year
tion and economy which will create a flood; urban areas , from t 1c  once-in-lOG
growth in the need for goods and serv- year flood to the standard project
ices, Appendix XVIII summarizes the flood .
methods used to translate population
projections into projections of needs. Figure U suggests a comprehensive

flood damage prevention program .

Flood Control Flood control prevents property damage ,
human suffering, and the loss of life ,

Average annual flood damages estimated goods and services. Although existing
for 1965, 1980, 2000, and 2020 illus- flood control measures afford a high
trate the magnitude of the need for a degree of flood protection, problems
future program of flood control (Fig- still exist. Floodplain lands, for
ure 10). example, are ideally located for resi-

dential, commercial , industrial and
The Region must reduce flood damage to agricultural development. But as the
a reasonable level by further control- use of floodplain land s increases , and
lir-ig floodflows and by acting to reduce as intensive development of watershed
their damaging effects.  Agricultural areas results in increase runoff , flood
areas should receive protection from damage to floodplain lands will increase.

Figure I I: FLOOD DAMAGE PREVENTION
(CORRECT IVE MEASURES j_PREVENTIVE MEASURES
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I I I I
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F igure 12
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Watershed ~4anagement Figure 13
SHORELINE RECREATION NEEDS

problems of watershed management
include those of erosion , sedimentation, Bose Plan R o te

flooding , and wildfire. Vegetative —— — OBE RS R o t e

management to reduce water use and Ser ies 0 970 R a t e
increase snow accumulation would 450

increase runoff , water quality , and
water yields.

420

/
In 1965 more than 2~1~ million acres /
within the Region possessed the poten- 390 /
tial for moderate or severe erosion. /
An estimated 21,200,000 acres suffered /
from active erosion . Specific water— 360 /
shed management programs could resolve /
problems of active erosion on 7, 200 ,000 (
of these acres. Proper management of 330

croplands , forage , and timber produc-
tiori could resolve such problems on I
the remaining acreage (Figure 12). 300 I

Unless additional f i re  prevention and /
suppression programs are provided for 210

64 million acres , however , wildfire
damage in 2020 will exceed that of 1965
by 250 percent . a 240

z ____

uJ I Publ ic Sc e n ic S ho r e l i ns

Shoreline = 2 1 0  /
Within its shoreline zone , the Region 

I

must reduce the potential for erosion 80 
/
1

(Figure 12), must meet the need for /beaches , and must conserve its scenic
shoreline. 

I S O  

/
I Pub l i c  Sw i m m I n g  17.

- - j B e a c h
In 1965, public oeaches and scenic 20 /
shoreline proved generally adequate /
to meet Regional needs , although some
beaches near large cities proved defi— 90 /

cient and urban encroac hment threat-
ened some reaches of scenic shoreline . ./

60~~~
—

Figure 13 presents projected needs for
public recreational shoreline. Shore— 30~~~ 

Pu bl i c No n- Sw Imm In g B e a c h

line areas must include appropriate
provisions for fishing, for picnicking ,
for tide-pool exploration , for nature o
study, for camping in the uplands adja— 1965 l 9 B O  2000 2020

• cent to the beac he s , for parki ng and Y E A R S

for access to the beaches.

____ 
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AboUt one-fourth of the ma.inland shore- Figurs 14: DAM~~E
w

Erosion damages in 2020 will be almost
five times greater than those of 1965 B.ee Pt.., OCEBS, 8 9.11.. 0 1170 Rot .i

(Figure l~4) .  50

Water Quality and Pollution Control 40

0,

Waste is discharged in general propor-
tion to the per capita use of water . 30

The Region must protect its water z

environment by adopting water quality
standards to control unwise or improper
waste discharges from cities, indus—
tries , and farms (Figure 15). In par-
ticular, such standards should control 0

the disposal of waste thermal waters
from steam electric powerpla.nts ,
should regulate the treatment of 1980 2000 2020
waste municipal and waste saline agri— Y E A R S

cultural waters , and should govern the
management of flows in the Sacramento— 

* W Ith ot A d d l t ~~nuI SI0,,.II,. P~ntsctiun Me,lulIiSan Joaquin Delta .
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Recreation

The demand for outdoor recreational Figure 16: RECREATION NEEDS
facilities in 2020 will be three times
that of 1965 (Figure 16). By 2020 ,
for example , the Region will need an
additional 187,000 acres of flatwater

- . - Boa . Plan Ret•surface most of it as near to cities
- — — —  0B~RS Rat eas possible . 

Ser ie s  0 1970 Rote

Unmet needs will grow. Almost 95 per- 
30cent of the unmet needs for outdoor ~ H u n t i ng

recreational faciL ties in 1965 was 20
for c ity parks and playgrounds. The ~~~ —~~~~~_-----_-~~-- -  -

local and state governments that must ci
meet such needs probably will continue
to be least financially able to do so. 0

~hus, all levels of government must
coordinat e their efforts so as to gain 00

the recreational goals of each level. An~ l~n~

The Region must emphasize the preserva- 
50

tion of its wilderness , open spaces ,
and historical and archeological sites. 25

Already , growing cities, impounded
waters , arid concrete channels have 0
altered many stream reaches. Develop-
ments proposed for many of the remain-
ing reathes would alter them also.
Furthermore , the number of campers and ~n 3000 /
off—road vehicles wi3.1 increase . Thus , o 

~~~I~J~~~~A 99IInq and Huntin g, /
natural areas will not remain available -J Inc ludes Shoteti n e Recrea ti on &/
for future generations unless the Boatin . In Novlgab l. Waters.) 1

Region rates its social and environ-
mental values equally with its eco-
nomi c values. It must limit the rec- 5,

reational uses of wild areas to those ~ zO Oo
which will not harm the areas. It must
provide facilities in developed areas 

/to accommodate all forms of recreation. /

Fish and Wildlife

t oo o ,/Time spent in hunting and fishing in
2020 will be about three times that spent
in 1965 (Figure 16). To provide the
proper habitat for fish and wildlife and
needed isolation for fishermen, hunters,
and wildlife lovers, the Region will have
to set aside more than one million
additional acres of land, and more than 

‘9 0 0  2000 2020
one million additional acre- feet of Y E A R S
water. The estimate for water , most

L - _ _ _ _ _ _  - - - —~~-~~~~~~~ - :.
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of which would serve waterfowl areas , support many forms of fish and wild-
does not include water used instream . life. It particularly must preserve

its endangered and rare species of
The Region must preserve its wilder- fish and wildlife. An endangered
ness and estuarine areas , as these species is one whose present prospects
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for survival are jeo pardized; a rare Land and Water
species is one whose numbers are few
throughout its range . In i96d , the Figures 17 and i: ahaw the e> ec~ ’-dU. S. Bureau of Sports Fisheries and increase in requti-ejrent~ jar land and
Wildlife listed 26 species in the water.
Region as endangered ; it listed 10
species as rare. Irrigated cropland will !ncrease arh
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Figure IS: 
-

non-irrigated cropland , decrease. APPLIED WATER REQUIREMENTS
Estimates assume that yields per acre B o s e  P lan R a t e
ae~ crop will increase by 27 to 140 ~~ ~~

stl ,~~~
dli

~
e
~~

Re !r .atI an , Mi n i n g

percent between 1965 and 2020 . They OBEP S R~~assume an average increase of 81 per— 1010 (Ft ,tt , W l td l l fe , R.cr eotl o n ,
cent. Such increased yields will Ser ies 

MIn~n~ MIIOICI— at , Industrial , IrrigatIon)

reduce the irrigation requi.rement in 1ot~ l (Fish , W i l d l i f e, Rec r .c $ ion ,
60 

M ining, Municipal , Ind ~ itri0I , Irrigat ion)
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2020 by more than 30 million acre-feet will creat e problems of water supply ,
from that which would have been required waste water disposal, zoning and open
with 1965 yields. space .

Of the water applied in l~ ih , about 9~ Commercial Navigation
percent served the needs of 1’arm, city,
and industry. This is in addition to Commercial ahips moving through coastal
instream uses for fish , recreation , and and inland ports play an increasingly
water quality 0 Increases in irriga- important role in the growth of the
tion supply will require complementary California hogion . In 1967, ex-r-orts
increases in drainage works . In 2020 , and import s amounted to five billion
municipal and industrial requirements dollars.
for water will triple , and reauirc-
nent s for land will double , those of Commercial navigation needs are reported
1965. Such increases in requirement s in tonc of waterborne commerce .
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Figure 19: COMMERCIAL NAVIGATION NEEDS petroleum and petroleum products will

— represent an estimated sixty percent of
B... P~~ O R o t ,  such commerce by 2020 . Foreign commerce ,

1910 R o t ,  particularly imports , will grow
400 considerably.

Ut
Z 300

Figure 19 projects the needs for water-
borne commerce. Although both EASE

zoo PI~N and OBERS project ions correspond
_,

- regionwide, the OBERS projections would
result in about 7 . L A  million more tons

I O O  — — of cargo moving through the Los Angeles-
l0 Long Beach harbors in the South Coastal

Subregion by the year 2020. This increase

eRn 900 2000 2 0 2 0  
would be offset by a corresponding de—

Y E A R S  
crease in waterborne commerce at ports
in the ~;an Francisco Bay Delta—Central
Sierra Subregions.
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As a result of radical chances in yes- Figure 20: RECREATIONAL NAVIGATION NEEDS
sel design and cargo-handling tech-
niques , many existing waterways and

Base Plan R ot.
port facilities are obsolescent. To OB ERS Ro t.
retain competitive status with other Ser i es 0 970 Ro t .

world ports and to meet the require—
Laun chi ng L o n e n

ments of extreme-draft petroleum 4 A.—
tankers , dry-bulk carriers, and 3
container—ships, port facilities must 2 ~~~~~~~~~~~~~~~~~
undergo major modification.

I 
~~~~~~~~~~~

To accommodate larger ships, existing 0

channels and basins must be deepened,
and, in some instances, lengthened;
land areas must be expanded; the invest- 300

rnent in terminal and transfer facili-
ties must be substantially increased. Pe r m a n e n t  B .rt h~ngs
Specialized bulk-loading and container- 275

handling terminals require far greater
Iacreages of backup land per ship than

do the conventional break-bulk , general- Ut 250
ocargo wharves.
4
III /

The port complexes of the San Francisco 225 /
~ ay and South Coastal Subregions must ‘-
bear the brunt of the growing needs . Z

Together these facilities handled about 200
eighty percent of the Region ’s water- Z /
borne commerce in l~~k5. They are ex—
pected to handle more than ninety per- Z

o I/
I

~ 75
cent in 2020.

ID
2

/
Recreational Navigation ISO

/
Ito

.
ID /

Increases in population, leisure time , /
and disposable income have resulted in ° /o /increases in the number of shallow /
draf t boats. The future needs of rec— ~oo 

/

reationa.1 navigation are assessed in -2’
/1terms of permanent berthing, transient //

moorings and launching lanes required to “
A

accommodate projected shallow draft boat /
populations. /

50
Transient moorings would require all—
weather protection and necessary support
facilities within harbors of refuge or l r a t t s t e t t t Moor ings

26multiple-purpose harbors. The needed
coastal harbors of refuge would pro-
vide new boat ing destinations , encourage

0cruising, and open presently under-used 965 1980 2000 2020
fishing grounds to recreational fishing
(Figure 20). Y E A R S
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Figure 21: ELECTRIC POWER NEEDS - lectr ic Power

Ba se Plan R o t .  The Pe~-ion ° s need for  electric power in
OBERS Rote 2020 will be twenty to twenty—five times
Ser ~.s D 19 70 Ro t ,  that in lPe5 (Figure 21). Hydroelectric

3 powerplants will provide only ab~~xt three
perc’mt of the electricity consumed ,
although their capacity will have doubled.
Stea~n electric plants , many using nuclear
fuels , will produce the remaining elec-
tricity. Powerplants will require about
36 ,000 acres of lam i . Iransnission lines
with voltages of 500 0iovolts or more

/ will require ~~~~~~ acres; lower voltage

/ networks will require additional acre—
/ age . Freshwater consump tion will

/ increase from about 25 ,~~~ C acre-feet in
ik~ ; to about - - (

, J - acre-feet in 2020.
/ The lar~-e amounts of cooling water

/ required for s team—electr ic  plants would
2 / be available at seashore sites althouri i

conctrj~ction at ru- f l : .  sites will involve
p rc-~ leme of land J S 1  and wat r tempera—

2 / ture . Le cal and inst  :~aJ ~roblemc

J of site re ~at on and I .  c - f l n ~ n - w l l

I increase .
z I
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Part V I:

REGIONAL COMPREHENSIVE FRAMEWORK PLANS

Framework study guidelines established million acre—feet, am amount less than
by the United States Water Resources historic imports hut representing
Council state that a framework plan the parch A )

, l9tO-4 Supreme Court
should show “the best use , or combine— Decision (Arizona vs California).
tion of uses , of water and related land
resources of a region to meet foreseeable Mi. plans carefully considered the pre—
short- and long-term needs .’t servation of natural areas such as

deserts, wilderness, seashores, bays ,
Such a plan recognizes the well being deltas and rivers. Plans for the
of the people as it considers both the development of recreation, fisheries,
preservation and the economic develop- wildlife and water particularly con-

ment of such r.atura.l resources as water, sidered the preservation of wild rivers.

land, minerals, wildlife, recreat ion, Figure 22 names rivers which recrea—

forage, and timber. The National Envi- tionists suggest night qualify as wild,
ronmental Policy Act of ].q~~0 declares scenic, or recreational.
that all practicable means should be
used to create conditions under which The needs for development were based upon

man arid nature can harmoniously fulfil], the three projected rates of economic
the social, economic , and other require— growth : OBERS, ~ase Plan, and Series
ments of future generations of Americans. D_ l t 0. Nany types of need were con-
Framework plans provide one me an s to sidered: a need of agriculture for
this end. drainagc and irrigation water; a need

of cit ies and industry for water ; needs
Planning Considerations for electric power , flood control , rec-

reation, shoreline protection and develop—
Framework plans broadly analyzed prob- ment , and land treatment and management;
lens of water and related land re— the needs of navigation, fisheries, and
sources and appraise probable solutions, wildlife; and a need for water of good
The plans are preliminary. They weigh quality.
general relationships, reasoned approxi-
mations, available data and experienced A Plan for Water Development
judgment .

Ry 2020, present water supply projects ,
Water presently allocated but not yet including those under construction , will
put to use was reserved for the future have eliminated the ground-water over-
use of the allottee . New water was draft of 1965 and will have provided
provided to replace presently used about ~~ million acre-feet of water annu-
water for which legally established ally. Requirements for additional water
adverse claims existed, as, for example , annually to meet projected needs of the
in the case of the Colorado River. Region will range from five million
Annual importations from the Colorado acre-feet (Series D-l970 estimates) to
River were assumed not to exceed ~~~~~ 13 million acre-feet (Base Plan estimates).
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Figure 23 catalogs a number of ways in cially recharge its basins or substi—
which such water needs might be net. tute ground water reservoirs for sur—
Some 01 ~hese ways are time tested and face water reservoirs.
conventional; others (under current
test) approach the conventional; others Existing data permitted complete analy—
arc unproven but offer promise ; and sis (including cost analysis) of a
others are 01’ theoretical promise , if single plan for development. jd~is plan
practical obstacles could be overcome, draws heavily on North Coast streams as

a source of water to satisfy rec~iire—Lot all of the ways can be applied in ments associated with rapid ~‘rovt h pro—
the -:eLion: Because its ground water jections. The subst i tu tIon of reclai.med
basins generally already are overdrawn, waste water and desalinated sea water
the ~egion cannot increase ground water for some of the surface storage in this
pumping , although it might articifi- plan would permi t greater enhancement

Table 2: A PLAN FOR DEVELOPMENT. E : c r r e r i t s
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Table 3. A PLAN FOR DEVELOPMENT: Unmet Needs
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of fish and wildlife habitat , and wild,
- Figur e 23: WAYS TO MEET WATER NEEDSscenic , and recrea~ional rivers.

Table 2 descr ibes elements of the plan _______________________________
for development ; Table 3, remaining

- - I . Increase Natural Supplypro,jected needs whico thi s plan fails
to meet. Modify Weather

Convert Sea Water
The reservoirs and delivery systems of Develop Geother~a3. Water
the plan will meet all projected water Import Water
supply needs for municipal , industrial,
and agricultural water. Its drainage Prevent Natural Waste
system will meet all needs for agri-
cultural drainage. Water supply ele- Develop Surface Storage
ments of the plan also include the Use Ground Water Basin
reclamation of 560 ,000 acre—feet of Manage Watersheds
water annually by 2020. Suppress Evaporation

Reuse WaterThermal powerplant elements of tne
plan will meet most of the projected Recl .~.m Waste Water
electric power needs; hydroelectric
plants will meet the rest. Reduce Water Demands

Commercial navigation elements--channels, Improve Water Project Operation
b reakwaters, basins , berths, etc ,--will Improve Irr igation Efficiency
meet all needs projected. Recreational Reduce Municipal Water Use
navigation elements--berths, moorings, Reduce Industrial Water Use
and launching lanes--will meet most Increase Crop Yields
needs projected .

Red~~e Food and Fiber Demands
Flood control elements, including those
of floodplain regulation and watershed ImpOrt Goods and Services
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management , generally will hold flood
damages (which otherwise would have
increased at least five tines) to 1965
levels. Atte, .0~ts toward further reduc-
tions would not be practicable because
of the non-concentrated remaining flood
damages.

Shoreline protection elements include
shoreline stabilization and beach replen-
ishment , seawall construction and new
beaches. Shoreline development elements
include zoning and the acquisition of
additional scenic shoreline and beaches.
Plan elements will not meet all projected
shoreline protection needs: attempts to
eliminate all shoreline erosion com-
pletely, for example, would be iniprac-
tica.1. Nor will they meet a.ll needs
for beaches: the am ount of suitable
shoreline is limited.

Recreational elements (excluding navi- -
gation) will provide for an additional
514~ million recreation day s of use in
2020 . BASE PlAN projections show that
urban needs for an additional
1,474,000,000 recreation days will
remain unmet. Indeed , recreational . 

- - - -

elements of the plan for development - - & -~ --~~
-

outlined here will meet only 37 percent °

of total needs , and non—federal agencies ~~~~~~~~~

will meet only one-fifth of the needs - - . 2
they would be expected to satisfy. - - ; 4 ~~ —
Although existing physical, legal, insti- ~~~~~~“ - ~~~~~

‘ —
~~~~~~~ 

S c
tutional, and financ ial constraints -

render additional development unlikely, — — -  -- - -

Appendix XII does discuss development - . .~~~~~-

plans which assume no such constraints. ~~~~~~~~~~ ~~~~

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~
-
~~~ 3 f l (j  wildlife elements of the pl~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~

r sii’velopment will meet all needs 
~~~~~~~

exrert ti ns” for waterfowl bunter—days.
- - . - . .:;e ~e~~ic-ri will lack sufficient  wat o~-
fowl ..abitat and , t ; u3 , sufficient ~~~~~~~~~~~ -:

‘ ‘

~~~~ ~~~~
-

waterfowl.

Water oualit:r elements will provide for ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

secondary treatment at all new facili- 
~~~~~~~~~~~~~~ ~‘: 

--

~~~~~~~~~~~~~ttes and will upgrade existing facili— — — —  - 
—

ties , and upon replacement , to provide 
_________

secondary treatment . By l~ b0, some ______ -~

facilities will provide secondary treat- ~~
- -_

- -

— 

rent , ~~~~~~~~ all lacilities will do 

- 

- -



Table 4: A PLAN FOR DEVELOPMENT:

Population Oi-ovth Rate

Base Plan

Installation Annual Operation,
Plan Element Maintenance , Replacement 

________

1966- 1981- 2001- Total Incremental 1966-
1980 2000 2020 1980 2000 2020 1980

WATER DEVELOPMENT cosl’s
Water Supply

Irrigation , Drainage 2,227 2,1414 1,018 5,659 33.2 33.1 9.5 1,462
Municipal, Induitrial, Treatment 2,767 1,716 2 ,951 7,14314 96.14 54.2 76.0 2,615

Electric power (Mydro ) 1,101 647 0 1,7148 13.0 9.0 0 1,101
Navigation 500 906 936 2,3142 13.1 21.0 25.3 502
Plood Control 1,1412 1,14714 1,006 3,892 11.0 16.2 114.1 1,1410
Shoreline Protection & Development 70 63 514 187 0.8 1.1 0.8 70
Recreation 1142 75 100 317 4.2 1.5 3,0 85
Fish & Wtld.life 32 ~9 0 81 2 .7 14.9 0 32
Water Quality 2 ,350 3,221 3,065 8,636 143.3 59. 14 65.8 2,316
Wate rshed Msaagement~ 65 64 31 160 7.2 17.8 25.3 65

Subtotal 10,666 10,629 9,161 30,1456 2214.9 218.2 219.8 9,658
Federal (5, 273) (7,075) (5, 834 ) (18,182) (70 .14) (82 .9) (79.2) (14,389)
Non—Federal (5,393) (3,’1514) (3,327) (12,274) (154 .5) (135.3) (1140.6) (5,269)

ASS00IATED COS TS

Electric Power
Th er~~1 3,373 14,189 31,523 149,085 1410.0 3 ,969.0 4,164.0 3,373
Transmission Lines 2,760 10,360 20 ,800 33,926 73.1 273.1 423.0 2,766

Recreation 866 810 1,111 2,787 91.7 77.5 106.0 870
Watershed Management 978 1,086 855 2,919 181.0 353.8 580.2 824

Subtotal 7 ~~~~~~ 26,1445 514,289 88,717 755.8 2,673.14 5,273.2 7,833

TOTAL COSTS

TOTAL 18,L4.0 37, 0714 63,450 1.19,173 980.7 2 ,891.6 5, 493.0 17, 491

Inc ludes costs of supp lying water for mining

‘-‘ Not available

so. By this latter year , water quality manage , treat and develop lands , and to
elements will meet all needs for treat- improve yields. They will provide for
ment of municipal and industrial waste the partial suppression of wildfire,
water. In addition to such treatment , erosion, and sedimentation ; to provide
water quality elements will treat agri- complete suppression would prove uneco-
cultural drainage, will collect harbor nomic. They will help meet the need
wastes , will eliminate toxic drainage for food and fiber with programs for
from mines , will manage water quality cropland , grazing land and timberland.
in t e Salton Sea and in reservoir Under the best management, however, the
systc .is , will study specific problem Region could produce only an estimated
areas , and will develop a mathematical l,1~00,000,000 cubic feet of timber amiu-
mode]. of water quality (and quantity) ally, an ambunt which falls far short
;or a major part of the Region, of its needs in 2020. Thus it will

have to increase imports of timber.
Watershed management elements of the Similarly , it will have to increase
plan for development will attempt to imports of feed grain, livestock and

~613~
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Costs , in M i l l i on  Do l la rs

Population Growth ~ate

OBERS I Series 0—1970
I Annual Operation , Installation Annual. Operation ,Installation I Maintenance , Replacement I I ~~~~~~~~~~~ Replacement

igai- 1 2001- I Totai I Incr emental J - ~ ~~ I 2-ic-i- I Total incremental

[2000 1 2020 1 1980 1 2000 1 2020 1980 2000 2020 1 1980 j 2000 1 2 0 2 0
WATER DEVELOPMENT COSTS

1,690 536 3,688 16.1 23. 7 9. 1 1,675 1,1467 488 3,630 29.5 25.6 3.6
1,597 1,857 5,969 75.14 45.6 60.7 2,645 7514 892 14,291 71.8 35.0 36.4

647 0 1,7148 13.0 9.0 0 1,101 0 1,7136 13.0 9.0 0

930 1,051 2,1483 13.1 21.5 26.1 1499 H3t1 ~6-2 2 , - 2 7  14.5 23.1 27.8
1,1415 967 3,792 11.0 16.0 14.0 1,383 1,338 -132 3,653 11.0 16.0 114.0

63 54 187 0.8 1.1 0.8 70 63 514 187 0.8 1.1 0.8
40 68 193 4.2 1.5 3.0 133 ~1 294 5.2 1.5 3.0

49 0 81 2.7 14.9 0 *4 ** *4 *4 *4 *4

3,088 2,793 8,197 52.14 53.8 54.1 2,280 2, 116 2,582 7,778 34 .3 146.8 43.5
64 31 160 1.9 5.~ 10.6 65 614 31 160 7.0 17.7 25.3

9,583 7 ,357 26 ,498 180.6 182.6 178.5 9,851 8,175 5,952 23,968 186.1 1714.8 1514.14
(6 ,077) (14,060) (14 ,526) (43.5) (64.~) (50.9) (4 ,593) (5, 029) (3,182) (12,804) (51.9) (66.7) (53.5)
(3, 406) (3, 297) (11 ,972) (137.2) (118.1) (127.5) (5,258) (3, 146) (2,760) (11,164) (135.2) (108.1) (100.9)

ASSOCIATED COSTS

14 ,189 31,523 49 ,085 410.0 .1,969.0 4 ,164 .0 3,200 l2,~ X~ 25,200 50,800 ‘~~ -‘

10,360 20,800 33,926 73.1 273.1 1423.0 “

7714 1,012 2,656. 2.0 74.8 98.i 8~4 h80 862 2,1405 908 68.4 87.4
948 781 2,553 169.3 321.8 540.3 921 989 710 2,620 173.14 328.1 525.3

26 ,271 54 ,116 88,220 7144 .5 2,638.7 5,226.0 *~~ *4 *4 *4 *4

TOTAL COSTS

35,754 61,473 115,718 925.0 2,821.3 5,504.4 “ ~~‘ ~~‘

meat , because sufficient grazing land is domestic water systems, piers, wharves,
not available and it will have to shift warehouses, marinas, harbor access roads,
from rangelarid grazing to greater use and other facilities normally provided
of concentrates , by local enterprise.

Costs. Table 14 shows both water develop— Of the water development costs, total
ment costs (federal and non—federal) and costs of installation for 2966 through
associated costs of a plan for develop— 2020 range from about $211- billion to
ment . The associated costs are several $30 billion .
times greater than the water deve lopment
costs. The costs shown represent recon - Aver age annual installation, operation ,
naissance estimates and rest upon maintenance, and replacement costs
regional experience and 1965 price levels, between 1966 and 1980 would be about
They exclude costs of fish and wildlife $700 million for OBERS and Series D—l970
research , of game-law enforcement , and projection s, and about $800 million for
of municip al water systems , on-farm Base Plan Projections.
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For the f i rs t  five years of ti1iO nerio ’3,
~cdera)~ and non-federal a~ enciez 00 LU-

ally soent about -:a .l billion annually
for water develo-ornent , a good part of
it re~ re~entin~ the large investmentby Califorrü a in its State Water Project.
Annual federal expenditures amounted to
about ~lu3 million of this amoun t , con-
oideraoly less than the $300 “ illion to
t~-~OO m illion estimated for bb~ I-h and ~-ace
Plan projections respectively.

~~~~~~~~~~~~ Environmental Impacts

The retention or oreation of open space
will Lob ini~ ize the en’~~ronmental
impacts of in tensi fiea  ~unan acti-i~ ty .
~
‘everthelecs, e22p and~ n Citces , for ts ,
in ustriec and utilities, len~yt; or.: ~~~

-

- 
road s , and creasin~

-, use of land for
~~IL 3 

r crops , recreation and tirm oer surel:,-
_
~ will alter L~ e oresent environoemit .

~~ 
the extent to whic~ su Lo rat~ ons

d epend upon the -- ~anner in w: cc i t oy
-- are e f f eo ted  and tue ex tent  to wuic .

~~ lI2 . 
~~~ any aAiverse e f fec ts  can be mnit~~ated.

For example :

• . Although fertilizers and pesticides
will increase crop yield , t hey
creat e wefl—nu oi ic  sod orocie’- -r of
residue disposal.

~~~ ,
..

~~~~~ ~ . Alt unu , u tnC t r e n t 7eu L  of wac r to
• - — . improve its aualit :: woub h ance

habitat , aostc:etics , ~~~~c’o’pm - —

ties for recreation , it ~~ o o v- 1 - J
necessitate controil - src’sa. ~:
salts and ot ier L r e a t 7 e n m. r ’o . • - .

Although desa.1inat~ on ano- -r o v t ~ e
‘j . an alternative to reser ’,’cm ro , tuey

.. -~ 4 . 
will increase oot6 the need f~ r -~~:

- - 
~~~~~ 

- quate waste disposal an0 t:~’ : ~ r- ax -~
‘.~ ,j

” ‘. for power.

. Although powerplants locat~
the ocean will provide the ow

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

needed to supply e~\TandLn(  c L t es ,
they will discharge waters wfo~~e
possible tb ’rnal e f fec t s  upon ocean
environment require further study .

—~
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Although levees , stream channel— All plans face the uncerta~ ntie~ of
izations, and navigation facili- timing and of public acceptance.
ties will enhance urban environment ,
their design to minimize adverse Timing water development depenu s both
effects upon estuaries , lagoons, or upon the projection of needs employed
coastal marshes will increase costs. (Base Plan , OBEPS , deries t—l~70) and

upon the indivic’ua.l area involved . The
Although increased efficiencies in differing project3 one call for water
the use of agricultural, industrial, development to begin as early as 19-to
and municipal water will save water , or as late as 1095 , but these estimates
they will eliminate return flows are for the Region as a whole. Individ-
which presently sustain wetlands ual areas mIght require specific devel-
and riparian vegetation. opment earlier or later than tuose

specified by the projections.
• Although decreasing the sediment

load of streams by preventing wild- Uncertainties of public acceptance face
fire and erosion would improve the each level of government , The Pederal
fishery, it would lessen the flow Government , for example , could neither
of sediments neeced to sustain expand recreation funding nor use norc
beaches, public land for recreation without

public acceptance. The state govern—
Although reservoirs would provide ments could not match federal recrea-
a lake fishery , they would elirnin- tion funding , nor acquire beaches , nor
ate wildlife habitat and a stream make certain state lands available for
fishery ; and although they would recreation without public acceptance.
provide smooth water for sailing, Local government could not provide tax
they would eliminate white water incentives to encourage business men to
for canoeing, meet local recreational needs without

encouragement from citizens, neighbor—
Although controlled releases from hoods, and schools.
reservoirs would reduce flow in
times of flood and increase flow in Development of th e overall plan will
times of drought, such modification proceed by increments which meet ia-se-
of river regimen would change chan— diat e needs . Prior to adoption , each
mel conditions and alter the rhythm increment and its alternates should
of seasonal changes in habitat , undergo legislative and civic review

of possible short and long term environ-
mental and economic effects , of public

Evaluation of Plans acceptability, and of needed funding
priorities. In the past, about twenty

The attempt to combine individual plans years has elapsed between the initia—
for irrigation, power , flood control , tion of planning and that of operation
etc ., into a single master plan empha- of a water development project. This
si zed the oroblem of balancing economic time lapse probably will increase as
growt h ag~~ nst resource preservation, projects cone to require more intense
The resolution of problems of competing legislative and civic weighing of envi-
needs requires further specific study ronmental e f fec ts  and of alternate
and the setting 01 priorities by the plans.
people of the Region. The need to
bufl d dams must be weighed against the Le~ is1ation :-ecpiired
need to preserve wild rivers. The
need to preserve beaches muct be Appendix III discusses existing laws
weighed against the need to expand ports and inst itutions in areas of water ,
and construct powerplants at ocean sites, land , i~~ C L 1 , wildlife , and aesthe t ic

_ _
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resources , and in areas of environmental  It reconi-sonds development of a conipre-
contr ~ J .  It relates these to their :o - — Pensive regional ( and national ) water
torical oer snectives  an recommends nOdi— resources code. Such a (mode ~~~~~~ - -

f icat ions which wIl l  meet the challenges the development , regulation , v . - - 
01 future development . It urges an nation ef all resources in 0 .  ~

-
~~

- - icn

incr’-aee n federal and stat : p art ic im ri-

tion ifl the development and x-eg:Uats on brojects outlined in this framework
of water and of wat er - related resources, study would be constructed eniy as t~ e
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need for then ~s ienoristrated . hegic- provide parks and playgrounds for croi-ided
iatur~’s will oe:xsider that  need tooether cities and should plan to preserve areas
with f -.noiru - ;-ossiL -

~ iities only as spe— of wilderness, seashore , open space ,
c if ic  : r age ct s  are oroposed for  legis— and historical and archeological interest .
lat ive autuo r~ zat~ on . It should protect its seashore and rec-

reational arean by zoning and by improv-
ing means of public access, It should

-~nclusi - ois carefully balance its needs for wild,
sceni c , or recreational streams against

through 1320 , the gr -wi ng :--cgion will its needs for developed water supplies.
possess resources of  J a n i  and water to
c upoly mo st of its r:ee :~; . It  will The Region will need to expand its facil—
possess su f fic i en t  water to satisfy ities for commercial navigation to sat-
siLl inhasit ant s  except possibly those isfy the continuing t r - in t  toward larger
of tue :ort . hahontan Subregion, although ships and specialized nandlin.- - of cargo ,
eventually It will lack sufficient It wilL], need to expand facilities for
waterfowl to satisfy its hunters , and shallow draft boats, and to provide han—
it will import meat , timber , and m m -  bors for their refuge from storms along
erals ~~f l  iiicr- asing amounts. Cror its coastline. It will need to expand
yields per acre and per acre-foot will its control of shoreline erosion to pro-
continue to increase . tect increasing values.

to meet i ts demands tor electric power
toe hegion must buil-o l9rge steam- Existing facilities for water supply
otecuric rlants along its Pacific Ocean will meet the Region ’s short—term needs
shores; it must adop~ ~itc select~ on for water . In the past , the Region
and constr-ection ui o-hi nes which ~-:u has taken about 20 years to plan and
keen t i e  impact upon the enviror isa nt then build each of its large water proj—
wi t h in  acceptable levels. ects. In the future, this time span

between the plan and its execution prob-
W ater ~ualIty control measures v-ill con- ably will lengthen: Sites are less
t ir iuc  to lag sehind needs until about desirable; consideration of alternate
2000. The -:egion mast -oordinat c its sites and of ecological factors will be
olan n~ r.o for control of water quality more detailed.
and for op eration of reservoirs , and
- -oct :‘orthe r ref ine  its ~aws and its At 1965 price levels , estimated probable
nstit-otional — ‘ : -Lro:ards . average annual costs for planned water

development between 1966 and 1960 ran
A :na or floou proolcrs area , the he — :lon between $700 to $600 million. Estimated
-oust t oot - additional measures , both actual average annual costs between
m n-structura l  and structural , so as 1)66 and 1970 are :~l.l billion. Of
to -xnruid i ts orooram of flood control, this amount , estimated annual costs of
ur tr~cnt nec-: to control floods r : ay the Federal Government are $163 million.
necessitate earlier construct t on of
mult -urroot - reservoirs . These framework studies have identified

certain alterations to the environment
ic Region - ost supp lk-:x-nt its existing which could result from increasingly

programs ior fish arid tame. It should intense use of the iiegion ’s resources,
~r ov ocir  toe water and land neede to :-:ore specific studies undoubtedly will
produce su f fi  ent fish and gaJ:: : to dent i fy  additional alterations . If
matcn Its pro ) oct ions of demand . It the heg ion wishes both to satisfy its
should provide recreational facili tie~ nc-eds and to protect its environment ,
at a rate w:~ici: will match that of it oust provide money, technical skills,
expanding recreational needs, It ~: uul d and administrative skills. It must
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- develop public awareness of potentialp ~ 
* 

problems and possible solutions.

- 
- 

- h~r tt er  O tudles

- Further stU (iIeZ needed to develop plans ,
- assess alternatives, and consider CflVO-

- ronmental e f fec ts  include the following :

- 1. Studies to discover alternative
‘
~~ 

- - means of providino water supply :
(a) by determining the feasibility and

• - - - environmental effects of large-scale
j  plants combining power generation with

- - - the desalination of sea and waste water ,
- and by then constructing and operat in~-7 , prototype plants , and (b)  by de terroTh-

ing the feasibility of oeot :oermal
• steam wells as sources of water and

- power , and (c)  ty discovering ways to

- - 
‘ - lower water consumption as a means to

- 

- - 

- 

water conservation.

2 . A study to determine the impact of
- changes in land use or vegetative cover

- 
- upon erosion and sedimentation, and upon

the cuality and quantity of water in
* - s streams .

- 3. A study to suggest needed modif ica-
s. tions in existing statutes affecting

- land management, and to suggest any

~~ 
~~~~~ necessary new statutes, and to suggest

ways to encourage private landowners
- 

- - 
- to retard runoff, erosion , and-. - sedimentation.

- 4 , A study of low—cost fire retard ants ,
.; - - - of new ways to determine the worth of

- - resources protected from f i re , and of
- 

. / new ways to detect forest and brush
fires , and to predict thei.r behavior.

r
~~. A maj or study to determine the in—

- pact upon water quality of massive
water development projects , arid to
include the collection of field dat a ,

- the development of sophisticated mathe-
matical models , and suggestions for the
allocation of water during ir-ought.

‘2
- 

• A ctu iy , requiring basic research
fl n i i r . -s , to -iiscover how to control

- 
tb’i : rod o-t ion of algae in tnocr

6 
— nLo.ta t - h r , o .
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7. A study (a) to find ways to cu min- between projects involving construction
ate pollution from Spring Creek mining and those involving preservation of
operations in the Sacramento Basin Sub- wild and scenic rivers.
region, and from animal feedlots and
abandoned gas wells in the San Joaquin 13. More intensive study to determine
Basin Subregion ; and (b) to determine specific outdoor recreation development s
the effects of polluted effluents from to satisfy unmet demands in heavily
waste water disposal plants , thermal populated areas.
powerplants, animal feedlots, irrigated
f armland , and other urban , industrial, i14. A study to determine specific fish-
and agricultural sources upon the ery and wildlife habitat development s
coastal marine environment of the South to satisfy the unmet demands of anglers
Coastal Subregion; and (c) to find ways and hunters.
to alleviate those effects.

15. A study to analyze further the
8. A study of toxicity, biostiniulation , impact of storage and conveyance plans
dispersion, and ocean outfalls in the on the f ishery and wildlife habitat of
San Francisco Bay area, the North Coastal, Sacramento Basin ,

and Delta-Central Sierra Subregions.
9. A study of the long-term effects
upon the marine environment of contin- 16. A study to determine acceptable
ued offshore drilling, and of massive sites for thermal-electric powerplants.
oil spills.

17. Studies of the littoral drift of
10. Studies to determine the value of sand along the coastline and of the
building petroleum terminals in the open effects of docks , fills, je tties, and
ocean off the Californi a Coast as an other development along the coastline .
alternative to centralizing petroleum
terminals on deepened navigation channels Recommendations
in the harbors of San Francisco Bay ,
Los Angeles, and Long Beach. 1. Use these studies as a guide to the

preservation and development of the
U. Studies of the heavily populated water and related land resources of the
South Coastal, San Francisco Bay , and Region.
Central Coastal Subregions to resolve
recraation problems stemming from urban 2. Accelerate study of possible recon-
growth, from coastal development , and ciliat ion among conflicting demands of
from needs to preserve open space. development and preservation.

12. Stu~iies of the North Coastal Sub— 3. Act to pr eserve those shorelines.
region to resolve potential conflicts wilderness areas , wild and scenic

- - -
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rivers , and other natural and h is tor ic
areas which study shows should be set
aside for continual enjoyment.

14. Carry out the studies listed under
“Conclusions ”.

5. Accelerate current programs to 
-

~ - 

/

reduce floods, erosion, wildfire , and - ‘ -
degredation of water quality , as well -

as current programs to manage land so - , -

as to preserve its productive capacity -

as range land and timberland and farm - 
- 

- -

land; develop specific plans for rec-
reation, f ish, and wildlife facilities; - -:
study problems of coastal shoreline , - 

-

estuaries and electric power supply ; 
1-

assess ei~vironnental effects;  and involve
federal , state and local governments , ,

- , 1

as well as private interests, in all - - -

planning . - - -- - -

6. Initiate further specific studies
of the development of water supplies ~ 

-
by water storage and stream regulation,
including, for consideration by tu e
public and the legislature, assessments ‘ /of enviroru~ental impact and of alterma- /

tive approaches. 
- 

- .

1. Strengthen and coordinate legal and - - - 
—

institutional standards; and obtain - /
further legislative guidance regard in _____

the balance between preservation and //
orderly development . .

- 
- 

- 
- -

b. Provide flexible plans which incor- ______ - /
/

__
porate alternatives that will acconmio— _______________________________________
date changing conditions; periodically - - ~

__
review and update framework plans. 

~~ /
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