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This report of the Lower colorado }~egion f ramework Study State-
Federa l Interagency :roup was prepared at field-level and presents a
framework pr3grac. for ~he developmen t and management of the water and
related land resourc~es of the ‘sower Colorado Region . This report is
sab er . to review by the interested Federal agencies at the departmental
level, by the r;overnors of the affected Ntates , and by the hater
:esources ‘

~ourci1 prior to it.s transmittal to the ongress for i~ s
consideration .

While the comprehensive framework plan presented herein is the
result of a coordinated effort, by participants from various ~‘ederal
and state agencies involved in the :~tudy, it

, does not necessarily
reflect the singu lar viewpoir t . or pol icy of any particular agency or
state.  The type and need for future developments ~.ay ha:ge appreciably
f rom the framework p lar  as a res ilt of d i f r e r i n g  ass unption s , methodology,
and ob , ecti ves used II wa te r and land use plans prepared by the State
ar~-1/ or Fed era l  aget~~ies.
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SUMMARY RE~~)RT

IL)WER COLORAI)O RIIGION COMPREHENSIVE FRA MEWORK STUDY

INTRODUCTION

Guidelines for the framework studies state:\~’The basic objective
jr the formulation of framework plans is to provide a broad guide to the
best ~se, or combination of uses, of water and related land resources of
a region to meet foreseeable short- and long-term needs.~~ Specifically,• te study was initiated to:

1. I valuate the preser t arid future needs of the Lower Colorado
Region for water and related land resources through year 2020.

2. Evaluate availab le resources.

3. Formulate a framework program to meet the future social and
economi c needs for water and related lands, goods, and servi :es.

L~. Preserve natura l and cultural values.

5. Protect and enhance the publi.~ wel l -being.

The framework program is of reconnaissance scope, broad in coverage ,
and flexible in structure . It does not formulate specific development
proposals, but serves as a guide arid sound basis for a continuous planning
process and presents pro,~rarr.s for meeting the needs of a particular set ,
of economic projections made for food and fiber demands. Consideration
must be given to other programs developed by other groups, agencies, or
states which may reflect programs for meeting needs of differing projected
economic patterns.

The program presented should be continually reviewed and modified
as future changes in economic demands , technology and other fa tors
require . Additional studies will be required to examine and evaluate
other courses of’ action which may be instituted as desirable or necessary.

The l ower ‘olorado Reg ion is one of four regions in the Pacific
~oj ~ hwest assigned to the Pacif ic  Southwest Inter-Agency Committee by
the ~ater  •\esources Coun c i l  for comprehensive framework s tudy.  The s tudy
is a cooperative e f f o r t  of primary s ta te  ari d Federal agencies.

— - — p.- -~-- ---- .— -



Department of Agri -IlUure tate o~ Arizona

;:esearrh ervj ce Ariz ra • ‘,at ,e University
Forest fervi ‘c Arizuna l ater Cornutission
“ural Dle~~ r~ 1~~cati (E Administration epartrrer t of Realth
foil Uonservati ri er vi~ e Flood Control istrict of

Mari ’opa Gounty
epartrr~er.t of the A rmy Game and Fish Department

Power Authority
‘orps of ~ngineers Salt -~iver ir u~ect

State Land Depa r tment
epnrtmen t of Commerce Sta e Parks Board

University of Arizona
Business and Defense Services
~nvironmental Sciences Service State of ‘alifornia
Administration

Colorado 1:i ier Board
U .S.  Department of Health , Lducation , J)epar tmen t of Fish and Gam e

and Welfare Departmen t of Water  Resources
N et ropolitan Water i st r i c t

U.S. Department of Housing and Urban of Southern California
Deve lopnieri t

State of Nevada
U.  ‘

. Department of the Interior
~‘olorado Slyer “ommission

Bureau of Indian A f f a i r s  Department of Fish and Game
Bureau of Land Management Divisior 1 01 “ ate r i,esources
Bureau of’ Mines
Bureau of Outdoor ecreat ion State of ;ew Mexico
Nureau of Reclamation
Bu reau of Sport ‘isheries and 1 lepartrren t of Game and Fish
Wildlife Interstate :~Lrear, ‘ommission

Geological Survey State I larinir;1- uffice
Natioral Park Service

Sta -e of’ Utah
U . s .  Department of Labor

luivision ~f’ Fish and Game
U.S. Environmental Protection Agency ivision of’ lealtn

ivision of Parks and Recreation
Water Quali ty 0111cc j viSiofl  of Darer esour -es

eoiogical ar:d lireralogical
U.:;. r ederal Power Commission Survey

U.S. Interr ational Boundary and
Water Commission
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Tin-s REG ON

‘T he lower  ‘olorado ~egiorl includes the :olorado River drainage in

~he t n i ~ ed States below ce ‘erry, Arizona , excep t that  occurring in
alifornia (see map ’). in addit ion , it includes several closed basins

in A ri~ oria , evada , and New Mexi ’o , arud some areas in southern Arizona
a:d New t e x i - o that drain into Mexico.

The ; egiOn occupies li4 l,137 square miles ir the Pacifi’~ Soi ’ hwest,
aren of ~he Suited States. Of this o~ al area , 1OO ,5~~2 sq uare m i l es
are in Arizona , 17,310 square miles are in : evada , 13,31,5 square miles
are in Dew Mexico , arid 3,i4~M) square mi les are in Utah. The population
is ‘on ‘er trated principally i n  south ~‘er t  ral Arizona and southern .evada .
The remainder of he egior: ’s population is located i t  small., w de ly
s :a t ere d  comln rni ies. Much of he area is uninhabi ’ ed.

True Sower olorrudo \e ;ior is composed of a ornplex of pta ’ eais ,
rn o u n ta i r s , deserts , ar.d plains , w i l D  eleva ’ior s rangir-~ from 75 feet

sea le- •’el , near I rma , A ri cona , ~o more tnar 12 ,nOO ‘ce at,
rmp i ur e ’c Seak , near lagstal 1 ’, Ari cora.

i ru e climate of ne egiori varies as widel,- as does its OpO 1y ap n / .

fax ~~ ic empera’ u r I c  r a i  ‘c t coru more Dan 100 ,i~~~~ r ’ee S k f l  ‘ l ie deser ’
tO ti c ~ id 7Qt S hc: 0 in ’  a~ nous areas. Average n r u r ial  pre ip i  ‘ a t  ion
var i es ‘ro:’ less i n  • 5 i :u hes at Yuma 0 rore - ha: 30 i iu hes in - lie
hi ‘tier no-u . t a ~~:uc .

.‘ne -owen ‘oioc;iio e’ ior i has a wide varia’io : i t  ,‘e - e t a l  o c r
t :p e S . ‘ ‘ p  o res’ .ues rx ’et d from rue c’a ’L n lp~ r e areas or top ot ’
:ue r u  ~es rr ,o in am pei~ c; :~rough c o u i ero rs ‘ ‘oren 7-Ones 01

rp r ‘ - i — l i  r, or ierosa pine , ard  he p ii o t — juni p~~r and oak wood Iruds ,
rInd he ‘hapri cm 1 ‘ s pec. The ran ge land type ex ner ds ron the fo rest
- vpe t t u r o  • tie or : u e r r ,  ~-&i u I  so ’rtue rr deser t  sh r ubc , ‘ he nor ’ h er r  and
deser ~r’~u cs1ands , down h r o - i gh a sn~ ll area 0 r e  desert near the
n o  i ‘~ of e o lorad o R i c e , ’ or-  t i e  o o - u ’ : u l a r ’ , ’ be wee ,  M cx i  ~o ru ii riZona.

~i ‘at. ’ ered ‘ hro ugh o ’., ‘e :o~~io r .  are areas 01’ u - i l ’  i -‘a’ ed l a r d , inc  t i d i n g
irriga ’ cr1 past ure , wi Lt t h e  i n r - ,~ n t  L l o - k s  in ‘he lowe r Gila arid he
sou ’ rierr , half’ of he Lowe” 5 ‘a i r ,  t e rn  :‘ lb r ’e otis . More I han 500,000
acres of ‘he  e g i o r .  are deve loped as urban  a:,d i r d u r u t r i a l  areas. More
than 3L40,000 a res of t . e  i e g i o n  are occ u p i e d  by w a t e r  i t .  ‘ h e  form of’
s trear s , Lakes , a d  reser ’o i r c .

i OO U S  52 percent  01 ne ‘otal land s federa l ly owned , 12 percent
i s  i r .  s a c  ar l  other p nh -u ownersnip , arid $1 per en t ~ ri vut land.
!bo -u ’ ore -ha ll ’ of ‘ ic l an ~ cr is in Ind ian reservations held in trust by
ne edera l goie rr ir’ enut. .

_____________________________ S
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VEGETAL COVER

Nor th ern Con ’f , r
D- Se r t  SPIrUb

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

FOREST LAND 

LAN D OWNERSHIP a
I “ I ‘ ~~ O4I,nd ADMINISTRATION

501,11*’, \

R A N G E  LANO ~~~~~~~~~~~~~~~~~~~ R~~ar ~~n 

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

&

In: 196 - , about 2 percen t of the 5-~egion was in cropland ; 6L~ percent,
pasture a u d range ; 33 percen t, forest and woodland; and less than 1 percent
in urban , transportation , utilities , etc . More than 76 million acres were
grazed by domestic livestock on rangeland , forest land, and cropland.
Commer’-ial timber was produced on about 5.5 million acres. About 5.5 million
acres witriin the E~e~ ion were designated for outdoor recreation, almost
3 million acres being in national parks arud monuments. More than 0.8 million
acres were in designated wi lderness areas arid 1.9 million acres were managed
primarily for fish arid wi ld l i fe . More than ~.l mill ion acres were wi th in
m i l i :~ar,’ reserva t ions.

:;ui able lard is avai lable to satisfy almost every purpose or need
of he ‘egion , but land development is curtailed , in most areas, by an
irs i ft ’i” .ien t . supply or ’ water. i’or example, the Region contains almost
l~0 r,illior a”res with soils suited for irrigated agricultural production
wi th  1.5-. mil l ion acres developed but , due primarily to a limited water
supply,  on ly 1.3 mill ion acres were irr igated in 1965.

i- xcept for the limi t ed avai labi l i ty  of’ water supply, the Region is
b o u n t i f u l l y  provided w i t h  resources , space , and general environment which
w i L l  support f u t u r e  growth.  Probab ly the most s t imula t ing  single factor
or the growth of the Region is the climate which permits activities such
as irri gated agriculture , construction , entertainment , tourism, and
outdoor recreation during the entire year.

7
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ECONOMIC GROWTH

POPULATION 
The l uwer  o lo r a d o  c e o i - : .  i s a

part  of the  far ’ cs ’, c’- ~~~~ a r ea
lie r1 i ted 5 ’ ta t ,es. l apu in s i an .  1-u n,—

~e’tions re f lect an ann ual rp,-~i a n , a i
‘rowth of 3.7 per ‘en t fran; ,-ea r 1~a
to 1980, 3.2 per cen t fr ira -,‘ea r i9~’G

-J to 2000 , ari d 2 . i  p e r - - e a t  from 5/ear
2000 to 2020 ‘-arap are d wi th the pro-
~e r t ed  a n n  c i i  5 r a wt n  ra ’,e n o r  Sac
t S a ion of 1. p e r c ent .  -:e0i o r a l
p op -r i a t i  un is p r oj e c t e d  to i nc r ea se

_____________________________ ‘ nor: 1.9 mliii or ; ~r. 19’;’; to a tr,osr,
7 million by 2020.

mp1o’.caer~t in the ‘ eoiar is
E~~P L O Y M E N T  p r  c ‘ted t ic :rease c r am a b o r t

~
‘ia ,000 in 1965 t o  a lmost  3 milli on

by y e ar  2020 ( 320 pe r ’ ‘e a t  ~n c re a s e ) ,
when about .0 per -en s of the t o - - al

o p o p u l a t i o n  w il l  be employed.
-J
-J

r :api ’.a p e r s o n a l  f lu  - ann e in
roe e ,~ i o r  for Ip’~- was :2 ,202 ,
aba it  10 perc e nt below :,i e nat ion al
a - ; er a ’e , ar;d is p r o  e -Sd:!  to near 1~,’

______________________________________ eq’ral tha of ‘he Sa ‘ lo t ; , more t h a no 
~l2 ,000 r n  2020 .

20C In ~i r .ena l , o r ’ p r  levels  of the
GRO SS R E G I O N A L  PRODUCT p n i r t u l r ,’ it: :] in ; t r i c r , acric,rl’,:re ,

f oresSr~:, a:,:! mi r , In o , are expected
to s or e  t rua r ;  daitu I,e I- rrr r i p - ’~ ‘ r u e  p no —

J e - r i o r .  peri od , b i t  n o r - r I o  ni: - ’
and the ri i i ,  ‘a r ni ’nodr  ty p r c a i u i n f

= i r ni  strip s wi ll cor t nibcte .~ren,ter
p~r ‘entages of t c Ial ou’ p u t  in 7070 .
Gr o a n ;  re a r a t  i’r od 1 ‘ - - is p no,: i’ - ted
to in c r e a s e  front  the 1, 1:0; l e v e l  of
o .0 n i l l i o r u  to  ~;1l3.5 b i l l i o n  inL_________________________ y e ar  2020.

‘31,’ 2020
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WATER REc~t I R ENTI; /1 UI RESOUBCE$

in 1965, the three primary sources of’ water available for ase in
the Lower Colorado Region were : a portion of Colorado -dyer rlows
delivered at. Lee Ferry, Arizona ; local rurioff; arid local grour:d water
supplies. See summary of’ water requirements and supply on p-age 36.

i-llowing for all losses, depletions , and exports and excluding
ground-water overdraft , the total water supp ly available for use in the
‘e u-iiori was n .75 million acre-feet in 1965 and is projected to decrease
t -o ‘-i .02 mi l l ion  a—: re - fee t  in 2020 as a result  of increased depletions
in toe Upper Was in .

Total water requiremen t (withdrawals) for the Region is projected
to increase front  the 1965 base of about 10.1 million acre-feet to about
13.0 m i l l i o n  acre-fee t  in year 2020 . Tota l water consumed (dep let ion)
is projec ted  to increase from 5. F m il l i o n  acre-feet  in l9hj to abort ’.
{
~.5 million a--re-feet in: 2020.

in 1965, 1;r ruzr.d-water reserves were being overdrawn (depleted) at
a rate of 2.5 million acre-feet annually due largely to a lack of
facilities for enabling the Region to utilize its share of -Rolorado
ii i ver w a t e r .  i n :  the absence of an imported water supply , the ground-
water o’i~rdrafS will “ontinue and the regional water deficiency is
pr~~e -ted to reach L~~, 5  million acre-feet annually by year 2020.

n it i l  au , ’j ner ’-a s ion  of regional water  supplies is accomplisnied arid ‘or
salinity c:or’i,rul r:;eas-rres are installed , the increased use of water in:
‘ rue Rolorado - i ’ier ‘-asin will result in farther quality degradatio n, of
‘ rue ‘olorado --iver.

Sair:tenan -e jf at: ar-:eptable leve l of water q u a l i t y  is vital to
the econ omy , enviror ::er t , -or,d ~ernera l  wel l -be i r~ of the people of the
-efior,. iresen ’.l ,’ deficient ‘~‘a ’ er supplies and she prob’’- le cos t- of
f u t u r e  I sp  r t e d  water di c ’, n l e  nt-~~l n t L n t  water  i 4 i l i z a t i o n u , fl:— :ludin:g r’e-:Se
or re -y-’l ir .g .

11
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PROJECTED REGIONAL WATER REQU I REM ENTS

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

0 EVA PORAT ION~!~’

16 - 0 IRRIGATION

MUNICIPAL AND INDUSTR IAL
(_f)U)

14- 
•OTHER 

~‘-I’ ‘~~ ‘~~ 130

~
— i

I2-~~~I.-. 11.0 11.3 U,w - /

_ _  

ii; 1~
ii

j
1965 1980 

Y E A R S  
2000 2020

it Excluding Colorado River maLnstem eva poration , losses
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PROJECTED REGIONAL WATER REQUIREMENTS BY USES
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PROJECTED WATER REQUIREMENTS AND SUPPLY
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LA ND REQU IREI€NTS A1~1D RESOURCES

Assuming continued application of the multiple-use principle, the
land resource base of the Region appears to be sufficient in variety
and amoun t to s a t i s f y  t h e  proj ected land-use requirements through the
year 2020. The many changes in land use necessary to satisfy projected
land requirements must be planned to min imize  conf l ic ts  among uses and
to redu :e cost.

The following tabulation shows present and projected major land-use
requirements for the period of study and acreage suitable and available
fo r  various uses in  1965.

Unit: 1,000 Acres
Suitable &

Land Available i,lse in Projected Requirements

~se 1965 1965 1980 2000 2020

Cropland 16,808 1,816 1,891 1,905 1,852

Livestock ;razing 76,O5~ 76,05k 73,739 69,902 65,807

rimner ‘
~roduction 5,~ 58 5,~ 58 5,358 5,153 5,0~ 4

‘ rban and ndistr ial 513 863 1,230

ylusdoor ke ’rea:,ion i~’ 5,5~42 5,888 6,012 6,iL~6

Wilderness Areas 3,~458 861 1,L~58 3, 158 3,1458

nisr i and ~-i1d1i fe ~,223 3,223 3, 51i’6 7,175 15,020

:-iilitary 14,l2~ 14,126 14,126 14,126 14,126

Transportation and . -

‘t ilin ,ies 1/ 660 858 1,030 1,1145

‘- - a t er Yield
improvement 3, 685 1114 289 8214 1,229

1/ Most of the land resources of’ the Region are considered suitable for
these purposes.
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f s en - i l -c ;  o r : i  he ; reser-iat :i in . of’ wildlife rat i sa t

fee - - r  - ; r r p t : , po - :e 3 ,  :ta r estimated total cast of r~e L’j’-~ 
to

2020 re Si :rial ““TreWirri pri’’ro s needed n o  sasis1’~.’ pr-:, ecte- :~ ccc :ireme:;,s.

~-~iit~~ rpose ‘-‘-aser upp i:~

r en ’en t i ’,’ a ‘ or .  ::ei wat e r  supply Pr -) er t r  i n n : t  :ded in. ‘ne i9t, - to
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.n - ’ ’  n-i ll un a -n -c- ‘ce :, of u i  ra -Jo -iter wan cr to -catca l A r iz o na , vi 1. 1
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will r ake 1~ , 000 a c r e — l e e s  a! wrr en- available t~~ hew P e x i - -o ann ial is,,- ;
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rr1’~s - io n n-a n er ~r o dd i  t i o r  to water for rr micipa l  and i n,d:istriai uses

so- : ’ r err :  i qi:.

A l s o  to e p r ov i d e d  d J r i : - f  h i S  ‘ 3 n r , e period , is the recover’; of
r n-t- n ’-az~ ’- asely 2(0,000 a- n-c- cet of ’ wat.er ann - a l l y  a i o n ,~ tue  ‘olorado
1- i- ,er . il. arid ! t~ :r: , 3~ ,

000 ac re -feet  of ’  wa te r  oo ild be recovered
ann -n -al 1, ’ I ran-. : -~e 

- - i la ‘iver.

t,e 19- 5 1, ’) l~~~~~~ O Lar d - rearer n, and s:anager.ent prot~rar : provides
wa er -  y i e l d  i n- m r vemer,t :::eas ires or abo rt 175,000 a—r re s 3 ’ 1 - rest l a n , d s
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A C er  i l n i p , -  e -t a ti -on if’ 4he early sn -Lion pr-~ -rars, a water S tpn ) 1 ,
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sue ir- -rensir: : demands and to r;reatiy reduce t I e -~ro’irid-w~ter overdraft .
The or I :  fThreseeable r , e ’ bud to efrertivel:,n n ’l ~mem’

, the re~-ional water
suppl y is a’y uup or t a ’ .~~on front -o in side ‘he ~~~ H .
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The framework program provides for importing 2.25 million acre-feet
of wa’er annually  to ‘he ower Colorado Region including 1.5 million
a”re - C eet , p1- s 0.3 mi l l ion  acre-feet  of associated losses , to satisf y
t::e nati onal obligation to hexin-o, and 0.145 million acre-feet as a
re;:i r:al program . 1,ake Mead would provide regulatory storage for the
impor ed water tb - i s allowing maximum use of the importation facilities.

i f  ‘he initial water importation were in operation at year 2000 ,
here wo i ld still remain a regional annual water deficiency of about

-i. - - .  m i l l i o n  a- -re- feet which would increase to about 2.1 million acre-
ce’ ann t a l l ;  by 2020 . Between years 2000 and 2020 , an addi t ional

a :tmen ’a n i ) r in ‘.fle ano in t of 1.9 million acre-feet annually is
reconor.erde:I. itnder this plan, the \eCiori ’s annual deficiency in year
2020 wu i ld be about 0.17 million acre-feet. Pumping from ground-water
basins w I l l  s t i l l  be required and i t  is expected that some ground-water
overdraft will com tin-te , particularly in outlying basins remote from
a- -~n e r , t a s i  Dr servi - -e areas.

C- t he r near ,s 01’ providing suitable water for multipurpose uses , by
:,ear 2020, in. n ude the treatment of 0.68 million acre-feet annually of
‘:nr -er ,rior ,ally trea ted  rn- ;nicipal and industr ia l  waste water for reuse in

Clark t a in t ,’,’, t l evada , and in Paricopa and Pita Counties , Arizona ; and
‘se treatmen t of 0.9 million acres of forest  lands to increase annual
wa ’ er yield by 0.15 million acre-feet. Augmentation of water s-applies
i n  Sue :en :~ r’al Arizon a area could provide , through water exchanges ,
addin ,~ ona 1 water for u se ir  upstream areas for municipal , industrial ,
and mine ra l  production needs, as well as for alleviating irrigation
wa-er deficiencies. ‘eservoir storage totaling 0.4 m illion acre- feet
is provided to regulate flows for use ii the ipstream areas, largely
in - ic hila hubregion .

- -.a ’ er C~oality

- - i gh levels of disso l— ’~~
1 r~~nieral  s a l t s  in su r f ace  and ~ro’u,d waters

are the major wa’,er quaIl ~:- pt -aDler in t ,ne ~efiar:. C e  Colorado iver
-asia f ’rar’,ework program for salinity improvemen t could remove about

2.3  m i l L i -j u t on s of sa lt s  annual],:,’ by she year 2020 , w i n h  about  2.2 n - i l -
lion tons being included in ‘he  1 pner asir, portion ~f ‘he p r u r r a r a .

The early a c i  in : salirri ty con t rol program for ne ‘ol.ora.io - i -‘er
- asin provi des for she irip a -indin er t and evapora t ion  of i lows ‘r , r-
:~prin~ s in Ut ah , whi -r h wi ld remove more than 100 ,000 tar s o s-a ’
annually . The program for t lark  Co ; r t i , h ev ada , :‘ons sts  of ’ a p l : - 5  f- i - c
f u r t h er t rea tm en t if secondary treated rr un i ’ipa l ann , 1  i :. iist r i q l wn n; es
i i  the l,as Ve-~as area. i- nn i li tie s sin - i lar to tha t for  ‘lark ia n t , ’ anal
provisions for reuse of reclnt inr. e-1 water are also provided for :r’tt er
trea mer .t of secondary treated rs -tr, i - ipa l  and industrial waste wa-er
occurring in the Phoenix and To - -so ;,  - t r b a r  -enters .
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The continuing wa er-quality program a f t e r  1980 in cl u des several
waste water treatment plants and reuse facilities a’, or near the places
of use.  A desa l t ing  p l ant~ -‘a’ild be r t i  lized in toe lowe r Gi l a -f la lt ,
hiver drainage which would also aid ne tra in , baiara’e in the ‘lila ‘ubregion. .
A desalt 1mg plan’ - -o’,i ld also be - i t i  lized to t rea ’ cn ’f l :er it s from ‘,he
has 7egas area. t p n i m lm utilizatio n: of the water resources will require
extensive treatmen t ta -il it ies ‘ 0 at ta i n a hi,-Th degree -a! ’ wate r qiality
‘ont.roI,. Auu~nert ation , of r Ite tolorado -: iver with high quality imp rt.
water vu Id have et’I’e-r ’s of ma, or n- gnifi can ’e on i r’provemer t of trie
qia1~ ’y of ’ ‘his prin--ipal wa ’ er cc re. flo nt i n u i ng  s’,odies of the
e nion ’s increasingly n omplex water qua l i ty  problem s are ren -amrnn ended .

n addi tion , ‘he land treatment and management program described ir
the followin g sec ’iorn would materially reduce the suspended sediment in
Pe -e g i on . ’ S s r n - r a c e  water  S ~~~~~~

“u r : t i r :  ed s tu d i e s  are proposed for the iden t,ifi cati:,n and solution
‘a  p h ’si-’al , er ,g i : € n e r i r : g , ic - -a l , and in s t i t u t i o n a l  n o n : s i d e r a t i o n s  neces-
sary  so ir - :pler-.e: . ’ a soun d wa’er quality program for the i~egion .

:-a r, -i T rea tm en t an. d har’i a~ emeni t

The land treatm ent and management program includes practices and
n ’:ean - :res wn:-n }’, in -pr we ‘lie q u a l i t y,  qoan : ti  t5,  and t i m i n g  of runoff ;
red o ‘e er sJ or and senlinsert production ; and improve the efficiency of
-Se 31 ’ n-os ’, n a  ors of prodsctionn . The program represents a composite
L e v e l  wF il-h r e c u r -i les env i ronm enta l  protect ion and production objectives.
To be et ’fe-’tive , t h e  pr a nr am mus t harmonize with all water and related
rec a-i r- -e pr atm - ar’ s requi red a sa’.isf’y present and proj ected demands
w I t h i n  ‘ n.e -en ion.

Treatment  would n.e i c - -laded on nearly 20 mil l ion acres by 1980 ~t
ran-, es ’ira ’.ed -nas ’ on ’ -~278 million . F rom 1981 to 2020, an additional

a i i i .  n~ a res would be t,reased at an estimated total cost of ~~~ nil-
i i  tm , . i n  mac’- ‘-ases , r:e sante acre will require treatment more than
an -e -du ri n g ‘ ic st - il ,’ period because of development of improved methods ,
r r e  lirr : ! ted l i f e  of ‘he measure or practi ’e installed.

rop land~~t1easnres such as diversions , levees and dikes , channel
.npr -/ern n a , floodways, and streambank protection were considered for

1-j od w a r e r  and erosion ‘ontrol on cropland .

-: he program includes measures on about 573,000 acres of cropland
between l9~j, and 1980 and 1.u million acres during the 196 1 to 2020
peni id. . bo il - 52 percent of the program would be applied in the hower
‘- ‘nm h’ em :‘rbcegion ; 2 percent. in the Little Colorado Cubregion ; and
the rrnnaini, g ~4(: percent in the (illa fubregion .

kara -eland--The land treatmen t and managemen t progr am for r ar ge la:.d
war n Cumula ted  to reduce erosion and s e d im e n t , “ontrol  r i r o C f ’ , improve

‘orage p r - x I o t i o r - , prevent  ari d suppress wi ldfire , and associat,ed pr trar:s.
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i c  p r a -n’an’ in i- ’in1 ’~s ‘rea’rn,ea ’ of 15.3 rn-s llion , a -res of rangeland during
- e l~~s5 

‘ 1~~~~ ’O  per iod ru -i ’r ea ’ rr .en~ ni about 35 m i l l i o n  acre s between
:,‘ears 1~it - l an 1 2020 .

i-ore s ’ hand- -Ir- ottraanns turn rleve l :nprn-er S end management of forest  land
a n t  r e s o i r  es -are  d e r n : g r  ed to u ’.i Li ze a n d  n - a i r ’ a i r  or im p r o v e  n -he total
pr n 1 - .t ‘ ‘ 1  ‘

~~~‘ ‘apni at ‘:‘ of t r i- lar.d anti wa er , m l  : d j n c  wood , forage , n ec—
rn- r ’ t a r , w: 1 11, 1 r e , -‘ m d  wa er to a e en , - ac re ’ . anal and nation al needs of

i- people.

: ‘ ‘ r i  - ‘ o r-a l ;rn :d o’ner aam o temrn an~ de’ielopr-er S pm - grar-.s are designed
to re i -u -c sheer  , ~n i l l v , an d s rear’bank e ros ion . ,  ‘on crol peak runoff, and
pre ‘en ‘ -I wa s ’ n-earn f loods .  r~~~~~, ‘.r a i  Is , an t i ocher  i n n - p r  )vemen t,s are
i i - S i t n ed , tar s’ r u-ted , rn-r d m a t  ri am t ent to m i n i m i z e  e ros ion  and sediment
-‘ -c U  ar -I tep si ‘ i o n .

‘i n . c ’  a r o - ’r arn ir: -’l m - i es ‘ n e  t r eatm en t of 3.t milli on acres of forest
la: I t ; r i n g  the l C~n 5 to 1~F’Q ‘men id. The .-Iemnamnds for forest resources
-an -cl uses b 2020 will require ‘he n.reatmen’ and management of about

~~~~~~ m i l l i o n  a res of forest lands during the period from 1981 to 2020.
- cc’ • me’- t of forest land to in-c rease water yield by about 180,000 acre-
!‘e~-t  a r m  rally t hr o u g h  vegeta t ive  managemen and to improve timber and
fo -a ’e production is re-rommended .

U r b a n  and -‘~ - ‘ her--t-’easures , such as diversions , levees arid dikes,
- ‘barrel in r .pr )-Jemnier: t , floodways, and establishmen t of vegetation were
- ‘-omsi-lered for erosion,, floodwater , and sedimen t control in urban and
r ’ined areas , a r i l  along roadsides , utility rights-of-way, etc.

A t u ’a l  of 1~~2 ,000 acres of urban and other lands would receive
treatmen t n~en-we er , lQ’t5 arid 1980. 1 ‘irir.g the 1981 to 2020 period ,
510,000 acres would receive treatmer:t - .

F lood flontrol

The i~egiom is s u b j e c t  to severe and sudden floods, with some flood
damage oc~-t rri ng every year. A lmost all Land suitab le for general devel-
oprrnent is s-ih, en t . to some degree of flood damage , either from a defined
st,rearn- or fro m overland flow . Average annual flood damages were estimated
an , :L ~1 million under 1965 conditions of development.

In ’luded in the early action program is 3.1 million acre-feet of
floodwater storage which has an estimated cost of ~228 million.
t’l-ultipurpose reservoirs provide 2.1 million acre-feet of the total
floodwater storage . The program includes local protection projects con-
tairting about 273 miles of levees and 586 miles of’ channel improvements
costing about :~],lO milli on and land treatment measures on 188,000 acres
of cropland costing about ;~6.3 million . The program includes making
max imum ice of flood plain management as a means of preventing flood
damage. This program wou ld include flood forecasting, zoning, building
codes , health regulations, flood proofing, and purchase of private Lands
subject to flooding for open space use.
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The program would reduce damages by -~32 million annually. The
e s t i m at e d  r emain ing  damages would be i’lrl million annually.

The continuing flood control program includes impoundments to ta l ing
1.2 m i l l i o n  a -n r e - f e e t  of s torage , 535 mi les of channel improvements ,
1’ m i l e s  of levees , treatmen t on 5U 5 ,000 acres of cropland , and flood
p la in  m an a g e m en t .  emar i in ing damages at the end of the study period
wu , ld total ~-o8 mil l ion  annual ly .  (~‘or these remaining damages there
appear -o be no feasible solutions.) With no addit ional  flood control
meas3res a:” er 19n , anni-ral flood damages of - 310 million are estimated
by the year 2020.

Irrigation and I r a in i a~~

Irrigated land is expeim .eJ to in crease from 1.3 mill ion acres in
l~u5 to i.E million acres in 2020. Urban iza t ion  is expected to remove
about. 200 ,000 a ‘res from prod r-ntion . The total new irrigation develop-
ment wo~1d be about 500,000 acres.

Trie earl,’ a - cion i r r iga c~ on pro gram . in c l - ;des  in :reased conservation
of existing water supplies, more efficient utilization of lands developed
for irrigation a:,d new irrigation development of 200,000 acres, of’ which
about 110,000 acres would be on Indian lands.

Water  man agemen t measures , s u b  as land l eve l ing ,  d i tc h  lining ,
water  -nor , t ro l  s~ r u ( n t  cc-ru and pipelines , are included for better control
and more efficier .t ,)ncl nirT-: rse of irrigation water and/or to redo-ne costs
of irrigation . A t o t a l  ot ’ 57 n ,OCO acres of cropland would be treated ,
by 1980, at a total cosi, of’ I -n . million . Though the irrigated lar ds
harvested w:1l ir , -rrease ry ;9t ,000 acres, the total acreage irrigated
will increase only 173,000 a ‘res arid in: ‘reased water utilization effi-
ciencies will result , in a slight tie - -reuse jr water withdrawal require-
rn- em n --s. Additional :lrair a ’e facilities , primn aril;-’ in~ the Lower ~lair  , n- ,em
subregion , are provided to serve t8 ,000 acres at a cost of -~l~ i4 million- ..

The con t i n u i n g  pr -ogr -nm fo r  installation of measures for irrigation
water managementS on 1.6 million a - n re s  is provided to achieve the pro-
,jected e f f i c i en t— of u n m ’rt r n n n irrigation water use and to maintain the
produc t i v e  cap niat i , of tine larni.

With the addition of imported water supplies and projected increases
in irrigated lands after i9~’0, the plan provides for new drainage facil-
ities to serve an additional 120,000 acres by year 2020.

~
‘1
~~

r i  ‘ijYtl and Industrial ‘-acer

n - ru c- ts presen t ly in n er r o a s t  ruct ion or authorized for cons t ruc t ion
const, i S t e  most ot • tin e n’:in.icipal arid industrial water supply early a -I ion
program and w~ 1l provide  1

~Ub ,O0O acre-feet. of water by 1980. Desalt ing
feasibili ty s tudies  hav e been i n i t i a t e d  to noris ider treatment of brackish
water supplies for several municipalities.
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O’ n , C ’ n ’ - ,rj- , ,,’ u  u t -  ~re ~‘;• pt ’ - e d  to n - c t ’ ’ - ro~ t of t h e u r  wa’ ’-r n cr- In;
n : , n ’ , n ,~“ n  iu~’’,) b’.- uon; n , e , t  I .- -ie l tnn-ui ~n - u ) t  gr’ n .~ n i — w n L ,er r~ nuo’u r” es.

- ‘4 n n i l  t t :  . t  ~~~~~~ “ ‘ I  ‘,-,‘‘ t ’ • - n ’ ’ ~’ n S n ,dn ’  ‘ n u n i  I r ( - ] , :n - en - ( ’n ’ c ar -I -  ex p e c t — - f
t o  i n ,  n - t - n r r e  

~
‘ ato • n ‘

~~ r’ i I i  a: - a r t ’ — ce ’ n -  ‘‘ ‘ v t -n l ’~~’l anal 2020 .

T i e  n - r u  t n  I mr I w ’ • t ’ r 1 , - c e  1 o r  ‘ -n , ’ vu - Id me p a r t i - ’ i pa ’ 3 n i  a a
r -e ~~~~~~~~ v- i ’ t r  u n p i n ’’ a ’ i ot ,  pn ’ f r - u • n e  f u l l y  developed ‘a ‘ il i ti e s  pro—
•‘ I t ’ i  ~~~~~ ‘ u~ : o n ’ , i - r r , t t n :r ; i ’ - irr er r u e - S  w i l l  n-nec ’ ‘he wa ,er needs of
as ~~- n t r - V~~l i e t  -in  , l  - h u n t  ear  1)000. A 100—million g a l l o n - p e r— d a y

ip ~ n n l  : n a ion. plan , n is 3 r d  - Ic - i  in  - ar r:un,ewt r~, pr ogrnun- . i o n ’  t r ea tment  of
n’ .~ r : :i p a 1  W ’tnu e n ’  ;n :  ~lark ~o i n - u ’ ,,‘ in ne I~~ I to 2000 ‘ ime frame , a f te r
whi - -n ’- a - • “~; t n t  u r  -e of w a t e r  s upp ly vu 11 be needed . esa l t i r,g  fac i l i t i es
i r i : : g  - n t p ’ n ‘i ‘ cc t o~, a i u n a ~ 123 m u l l i o n ,  gallons per day are included in

- n e  n - ’  - ‘ n ”~~. to  ‘ rc— ~t n - r n  ‘K~~5r ;  f n ’ i : r  r i water  for m i n i  r ipal  uses in several
I - ,at -n . A : .  1—1 ) r of ‘( , - IX) a re— fee t  from, the 1an -Jua n  -iver  is

i n ,  ‘
~~ - ic - i  - rn -api , .’ wa er -u r n or. i -n i p a l  m e n  in - J a l l ’u p , hew t t e x i c o .

.1 s u n  r t r n e  re - , l r n t o r , ’ 5 ’ or — t~ e :‘a”i l u ’ ies in  up s trea m areas would meet
n:e t ee-i :  of n - u n ,’ of ‘- i c  sm a l l e r  - on n ,r’ ~n - i t i e s .  ~o n t i n m n ed development of

gr to - I - w a-er .p : I l f’ n’ , w i t h  desal ’: r,g  where necessa ry,  will meet the
eeds of m o s t  ~: ‘ S u M  o tt er sma l l  corns-t u t u

e r e - i

I’ - r n-n) - - or , n ~‘1’ In .  ‘ p ~‘ t o n  ar e  in-ru , c - e l  to I n ,  -reuse from 124-u
ml l ion  ‘ - - r e n i ’ i x.  h - n u n -  a i r a n  ~a ‘ 71 mi lL  or re ;rcati or, days ( i n - n l - u d i n :g

~n :un I n m r . t i r , g ~ i n .  7tY *~. t , i t h t n ,  the :,o unds 0 3 ’ ey - i st i n ,~ legal ,
l n  :~ ‘. I or al , f n ’ n nu - i ’~ 1 , n- nJ ~ i~~’5I an 1, - n o r , d i t i  orns , only aba-ut 141) percen t
of t en - c  r eenir ; ‘u, n --c n r ,e t .  fa ’ i n ’  ‘n t ’ - t i o r :  of the remain ing 58 per -en ’ of’
5 : ’ -  (ti n Is v.11 r ca u _n r i -  e l im i n a t i o n :  or c orl i fu  ‘ a ’ion  of these - r o n s t r a i r t s .

n-c’ ‘ re nt ’ ion needs w i l l  climb to 193 m i l l i o n  recreat ion
1 n ) , ’s n n n ’t i  1, ,’ ny 2020. n u d e r  - I c  f rameworu  p lan , r udm un water  a-~~’pi c i —
- a ‘ ., -t e -u e l a p n t r . t ., and n-c w , 11 s u pp ly a large par ’ ‘f tate w a t e r —

P t n n - , f  c - ’ re’a t  io r ,  t e e  i t t .

— As it. rn-ease of n -wat t ,0 , r - c  a res at ’ nor~-1” ederal development will
n -c  n~~~c l r - -l ny ;,‘ear 2020 ‘.o sat i s f y  re ‘rca ’.ior: needs.

‘1 he sirgl e -p rurp )se cc -re ’ ’ I ‘ , pr o gr a m  is e s s e n t i al l y  one of land
aca ,isi  t i  on , recr ent ’ ion n C i ( t  I ta -  f’: ’ , and opera - loin , m a i n t e n ni n -e and
r-eplaren ’e: t . of  f a- ’ili - ies. ~u:,’ n c  year lth 1) , a h o - n t -~ 1914 mil l  on for ’
d e’itn l ip: en - S an ti ‘n o  t i n - n  w i l l  c r e q u i r e d  t o  mee t t o t  at  r er r e at i or
r eeds. I--a r ir~~; nn ’r ” i  cc -rr ’nt ’ ior n,e,- In : will total  ~ m i l l i o n ;  re trea t -ion
days I g,- l ’~ ’C’ an -I wi 11 cos ’- o’~’er : 1( 3  nr 11 an for development and

is ;  t i  on.

t h e  - ‘~~r u t u r ,  t u r f  (1981-2020) re rca ’ - i on, p”a- ;r~ - . will req-lure the
a r a  t i s i t iu r ,  of L~n ,00O a r m s of land to s a t i s f y  pro~ ected needs. An
expendi ’ n rc. of’ 1858 r n~ I h a ’  w i l l  be required for acquisitio n and devel-
o p r n c r  ‘-
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PROJECTED SPORT FISHING AN D HUNTING DEMANDS
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‘1 1- ipurpose r c se r ’Jon  rs in the i in ut ce~’i ~n w o u ld mak e available
n t - u n ’ 15, 000 :r: ’a- -t ’  a ‘r t ’s  a : wat er  ; ‘ r n-c ’ - c r - n - n ’ l o a n - I  - m n - c . , of wn i ’h about

1,000 a ‘r t ’ :n w - t I  be vu  S t i r  ‘(In- riles ot S-c n - n-i , r u n - i - a r m  “en ters .

j s l ’ ,  arid ~‘.‘i1d i~~
’e

~
•‘~~i~ a n n  oil -len - an d for  : i s i m 1 r , ~’ wa -u i I i n .  ‘ r an - tn - c  f r : r n  a 19 5  level of

14 n’ .~ i i  t o  - n-na: - i r i n - ’ n- t - ~ 2’ n - n - i l l  no ’  n - n -t n - In ;”  year  2020. :lt . ipurpose
- I ev e l -up n - - e r . ’ S expe -ted to b e  i-a: n- ’ r -i ” l c i t y 190 wou ld provide abou t
1.2 tr illi on n-.an:- .la,’s f i ’i siuinn ~ run:. nail :,’. litrin. ’ ‘in c 191 1 to 2020
nc-r i  1,1 , r n - - ,  I u p  : n-p oe r e n - e r n - -u l  n ’s wo ld ‘rca - e new fi sLi,rn~ waters pro—
‘i. Ii:.,; 1.02 m i l l i on ;  rn .a : — n l a , ’n- a: ‘i n - h i : ,- ’ n - in n , r u l l ,’.

T u n e  I ’ n -ar r :w .r c  pr - I n - r u -  a l s o  I r u  ‘ lodes de ’u el-oprn ner u ’ of 1,9 tO acres  of
nn -~~: ‘ru—p urn -on-c - i sh  :-nnth i ‘ an  i r  - t u e  19’ ’ ‘ a m l  I’) period. Associated
l ’ u n - ’ .e r-nan a: ‘en - n -; n o’ - : 11’ ues are prn- ’iuci e -l 5-n- assure -- t p t im n - s r. f i s h i n g  -use
of - c ‘ a ’ n i l  h a ; - , ‘ an  exp e-n ’ c.nI to re in exis ’ er ce i n .  1 2 1 . The program
also p r — v u  den - c c-a i ’j n t le ; . ’ of -not e - o ld  water  ‘tn -i t w n u  warms, water
t m - ru ’ -b. e r u c n -  b ’’ in h O ‘ o s o -- k  ‘ n-c a ’ ,’n u l n h l r ’  nu’i ti ’ ni ’ .

To n-, a” ’ ’ ~’- n ’ ir e  w~ IdU :‘
~~ n e c - I n - n , n J - n - n -  x u n - n .n t e l , ’ .330 ,000 acres of

e x u n - t in g  r im -tn -tn-  -‘t n - nd we’ lr t : , . I  h n - t u ’ n- ’ wo u ld sc-e l o be n-c ’ aside between
t ”)5 ‘ur. I j r  ft n .o be ‘u du’,mr; is ered p r i n  ‘u p - I Ly f a n ’ w ,  idli :‘e vasa~ eme n ’
T a’ e a r l - -  a ‘S itu:. pr )‘rns rulso i n m -l-m de s n - -~i I n  ‘ tonal  -a’- ‘ess roads in ‘ o
n Cnn- - in ‘I r C t t n ’  , ‘ ‘en ‘la g,  r , I t n - - t -  re /c luomen - - 0 1 v i i  d l i  Fe w a t e r i n g
“a U l t ie s .

To n - s o  -k - i,c an ’:. ‘ n t  “ct-ui :-e.i t o  meet pro c-ted fish.m :,g demands ,
t n - P  2 on S 1 r  n i n ~ p r n - : r n ; n -  tn- n- tu nics :‘u,r one ‘a i d  ‘an-r er h a t  - h e r , ’ ever- , 8 to
10 - -ears  t in 1 o n e  war : ’ ‘~n ‘ er n - t n t ‘ h er , ’ c-icr , ,- ‘- to 8 years. The ‘r xt i :rn ing

at’o ’. also s- ;g- ’uists ‘ n a ’ 1 1 . 5  m il lion: an-res re--ei’.’e additional rn-ri-
n-i’Ie rn : i -or. Ion - w i l il i ’e In -r ui n- 1 i r in g  ‘ h u s  pr - gr :un . period . ‘- t l n l i t i o n a l
n-a ‘ess road s, en: -m g, n- n:i vi 1-J Ufe wa :,e r i r . c  devi n es  are re - - ‘n -in -er tied

-n -r i r s t a l l a ’  i - J r . .

i r - e r u i  - en - -’ ;r -e - e-;al ‘;Jn ’nen -

/- le’j j r e r - u n , er a l  reso” n ’ ---es are a’~-a~ lable n~~ n - eel ‘he expe --terl increased
prod a n t i  n-i~~ ~u 5 1l nt  l i l on .  i n ’, lOt - , n -a ~‘1.93 billion ~I year 2020. “ater
wI :.r’,nl rrtwa l req iiren-:er :ts would increase I ron :, 10 :,000 to 3’~0 ,000 acre~ t’eet
n-I t n  n , ’ ‘ n t i s  period . ‘,,‘ ater req-iiremer s of ‘he n - i ’ erat ir:dastr:,- may be
n- es by ‘lire- : ’, diversi on ; u! imp ar t ed  wrtt,er; by upstream developments on
he basis ‘-ha t down s ’ re r un - ri -I i . ’ s wou ld be n - ,~~t, by ex - -harg e fc” r imported

w a - e r ;  or by --oi ’ir m ;eni -~noa.tl-wa ’.er deve l opment ’- , where available .

F r v u rn-r n’ ,ej,tnt l i nspn’r - - r of pr— n -p c-’ m l , n-l evc ’l-upi: ;, rnuinn -ing , anal proc—
en -n - ng u n - i ’ s  Will n eed ‘ -nu Inc rn,jnir .:?e I , en-p c r’i -n i l ;, ’ w - in respec ’ to  air
a’ ‘1 wa n er n- n - li u ‘ - 0 , ,  e -  -u i i  :,-n - , -ar- -I en - ’ ~.c. : -r
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i - i ’ -  ‘ ‘ r .  ‘ owe n ’

I - ; , ’ l9~lO , ‘ n-c -e~~u o r m  w i l l  n eed ~~. 3 n-n i i i  : 0 ,  k i l owa t t s  of pea t - un r i g ‘a p a ’ ’i iy ,
ore I r a n  t W ~ ‘e ‘in c 1970 :iemar i of ~. i m i l l i o n  K1 l,owa : ‘,s. I - is anti ‘ipo c.n]

‘ha t I t r i n g  n n ; j s  period , the prin ”ipal so m r nes of addi tIonal elec ’ -r i ’t  en :cr i -y
w. 11 S-c un -upo n” s ‘ n -or - he - ‘pper ‘olorado E ’ g i o n  whi t o w i l l  s u p p l y  about

- . 5 -  lliOfl kilowatts. let ’ m a  ~en er at in g  - ‘aprur’i by to ne developed wui Loin
‘ -~e ‘- C r 1 1 0 0  d a r In g thus period u s  e s t i m a t e d  to be 0.~ ’ m i l l ion  k i l ow a tn .s

- n on-u - rue I-Ion ’ en nin a p nun-paul s orn n ’e p lan :. ‘~o ce b at e d  r ear i ’t n oe n -’n ix  and
1.5 m Il l i o n  kilowa ’,’.s of nameplate -apa --i y ‘ron a f o s s i l - f u e l e d  ln , errn - ia l
plan t b e i n g  - no ;  s t r n ” ’ .enl so-u ’ in ert , ,evada.

b l e r ’n r i  a power r c a - n I  r eme ’ . ’ .s n ice ro ;e -r ’ ,eui 0 ,’ - ru e i ’ederai I t ower Iommission
‘o i n -:-rease by 40-1old ‘ con- . 2 . 1  r i l l . o n .  k u l o w at ’ nn ~m n L ’ S  t o  1O’ .5 r. , i l l . Ion
-‘, i  lowa ’ ‘ s b~ 2020. ‘~~nr -’ de- :cn-1opn ’ne : n , “n - a  cars to mean. ‘ n - a n n -c ‘Ic r— an Is ormsist,s
o ‘ r a n . s s a n s m o n ~ ‘a -~~1 i t ie n -  ~‘or nn -po r - s, lossi l- ‘-el - n an - r n - al p lant s , t ’ n ’ lear-
f,ei ‘b ern-n-al plan’s, and nt uu’ peI-s ’ on ’n- hydroplan s.

F n r ’ . n , er’ nI ,  ;n l . en w i l t  n-c n e c Ie:I ‘,o deSert - i n ,e w- :ere ‘n - - c  power ‘an U t i es
snould ne in -a ’ c i . n -n ” an n -  ‘0  n ’  st  - l i ed  w i l l  it -i - i de n. e  :osts of
‘o n’~’e’,’ i n g  n o o t i , . g  vni er ’ ‘ o wa ’ e r — e ’ I - ’ i ” n .  a -”n - an - e n - ru  - s ’ -he os’. of ‘, r an : s —

n-a n , ;rg  eaer,y Lon ger n - i n S  ‘ t i n . - c n n - ; ‘ P n a . n a r  u , .  ci ’ ~ n ,e r r .nu t a- nd n o  -lear
p ’l l i ’ i o n ’ ;  ‘an ti - ru w , ‘ a sn-en-er- /a’ ion or ’ n a ’ -oral or 5 t e n - i c  areas ; and
a’ ‘nt ~ , en ‘~‘ n ro:.mer. i ,a 1 :‘a n ’ors. ‘on sunie r ntior wull n-ce’! ~o be tiven to - he

t i ’  of d r  — ‘,:, -pe ‘oo1; :,~ j ’ . In - e n ‘. ‘ er -“oo lnna . Tine  nuu a ; n , i t ’ m d e  of
a n  ‘ r ’C t t , , r J eie ’ ’ r - - ’ power Ju n - 01 ; ’ ’. . or, n , r- edcn l ‘~- : l L  r cn - J r e  close a t t e n t ion  ‘,o
en; I:, r -°’~ J u  re : ’ ’- n  ‘,s t o - - pol l- . ’. 1 or : - on ’r o b  m e— i s res.

1 a - r .  n-a n rn -u

- i i n - p ’ en n , r ’ n ’ a t i o n  0 ‘ne  ,Ievet orrn -cn t Pr ’o :‘ar ‘ a 1’ n l f i l l  t n m e  :‘ m ’ nure
; i i r ,j5 on e e ‘‘t o.. n-tn-a mire s in- ,n-ue-’Iia ’,e R ‘ ‘- u  or ‘.0 a n  e ier n ’.e pro ‘r”i.n-.s ‘or
wn~ er ’ ’~ ’n.o n - ‘n-t a- .1 n’ei’i ’ eni in - n I de ’eiopnn:er t by o n --en’ t h reefo ld . I l o s t
at ‘ n.e anr’l ’ int ,ion pro ‘ “ajn ,r lire - ‘ o m u t i r , ma ’ l o t u s  of  - :,on-e - n r r e r , ’ ly - ,r der~~a - .

0 ‘ f t .  n,e - ’-gio’ . has u.n-I or,e at’ Ste ta n ’ en’ row -h i’a’ es i n ,  ‘~lie :;a -~~or; ,
1 .5  o n e  O t ’ ’, n a -  n -or ; ’. -m u Si nai wa ’er deficien t areas, water rena- un- ‘e

m c -  c l o p m n , i-r  - as pro ’resoed ’n -ore s lowl ’,- ‘ t an ,  ‘b at  on ’ n-a n n . other areas. Tn-is
l o w’ an- :; 0 ’- u ’espOn n-a ‘o She - -el:; ‘-an , be an - u ;‘eJ i an ’ r e l ’ ,’ to the sheer
n -np lax - n.y of’ ‘. - e  prob l e:- . :; , - lie n n n , I n .  I - n it~- of” Je’i e loprnents n e - -essar:,’ to

u n - i  -e - t i er , ci;, -! t ,! i: be Int l prob l ems W i n  - I -n--c retarded the Region: ’ s ability
‘a : 11 . ’ , t i lj ’ie j t n -  share 01’ ‘olorado River water. -Jm i le the la ter has

i - r u n pa r t i a l ly  resolved ny n i - i ’ t o r i  n-ed pro e- ’ s, the others s n--li as m ’ u n d i  m g ,
- 0 - i n  n e  ‘o  harass the e ’~on . ’s en ’t ’on- ’.s to m eet j i  s prese nt  needs or to
rrpler rr er ’. programs to n - a. SI ’;~ 

‘ m n r e  r eeds. ‘on seq le na ’ 1.;, ’ , ‘he  a ‘Lion -

r rov ralns have f a l t e r  far  beh ind , r e r u  i i ’  i n - I  in ‘ne a - ‘ i i n n : i l a t , i o m n  01’ a
t,rer ’n-et :Ionis na ‘k log o f ’  developmen t needs . ‘ I r e  t i m i n g  of a pro -t r ain-, 01’ w a t e r
n-.por ’ a t i o n ‘.0 ‘ tie -teflon is cost ‘ni :i - a i , be -an-se lrp l emnn em tat-ion of

- a r -~ o’-bne r elenn er; s of’ - n c  l’raznework pr’otrar: is dependen t on an adequate
ar,d tanel~’ water supply.

‘li t

_ _ _ _ _ _ _  
- - -~~~ - —
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n - n  ti I r ig

i’he 1 ’ i,r~d in : g  01 cx i  st i n n -~ program s wou ld n , e eui  to be a- -nelerat ,ed by
over threefo ld if all elem ent ’s are to be completed by l:~’-O . The
‘ :20 mill ion , ‘en t ral Iarizona lro ,~eat , representing nearly 50 percent
of - he n ederal portion- 01’ n I,e regional earl;! aatio ni program, is ‘.he
pru : . c .pa l a nt h o r i z e d  p r o e - ’. n eeding a- - ‘eleration .

Tr.e fnr ,d i n ,g schedule needed to catch up with the Region ’s devel-
opment needs has nee:~ spread over a 3’ -year period to year 2000. 1-.t that

- ~me , l. l n C  “.eguon ’ s ha -K i o l 01’ needs would essernt ial iy  be s a t i s f i ed  and
‘ rue 2000 ‘.0 2020 f i n d i n g  program would need only to satisfy the needs
aris ing d’~r i r g  t h at  20-year period.

400 .—‘-- ‘-‘ - ------—-‘- -____
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ESTIMATED TOTAL COST 1965— 2020

WATER DEVELOPEMENT 
_ _ _ _ _ _ _ _ _ _ _ _ _ _  

1

F L O O D  CO NT R O L  

~~~~ I

WATE R Q u A L I T Y  

‘
E L E C T R I C  POW ER 

~~~ ~~
:‘

~ ~t

LAN D T R E A T M E N T  
-

WATER AND
I R R I G A T I O N  n RELATED

DEvELOPEMENT

OUTDOOR RECREATION ~ 

‘

~~~ 
Li,’__II

- 
- A S S O C I A T E D

F I SH  & W I L D L I F E  DEVEL O PEMENT

- n I n
I 2 3 4 5 6 7 8 9 ‘0

B I L L I O N  DOLLARS

,~J MULTIPURPOSE FOR ALL USES
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Summary of jitter n ” c q u n i  r ement s  a n d  Cupply
1965- 2020

Tota l  !-nn ’n-al l .eman d
______ ____ 

196 5 i~ 8O 2000 2020

T
~’n ~ 

- a r’ t a a -  u i “ c - - a r

Wi thdrawals  (1 ,000 -
‘ cra - ;” e c n . )

heser’no~ r “n-p a r n - t ,Uc , 1/ 230 286 328 359
1-tuni n-i;’n~l an- .] in - r Io t  t j ’ I n ]. 1150 863 1,703 2,773
i rri 1 -;n r~~on , 9, 138 9, 1129 8,~~i6

in- ‘ra n-a 5,1 .n: 11 21 nIl 70
in -nh nj, ! ‘ u j  1dL~ ‘c iQu 2111 32’~

I- l cc t t, r ’ i an -  I nc - n” ‘onl.ung 10 37 106 535
? . i n i n g  105 176 2’-~

; -
‘

Total 10 , 1110 11,026 11, 11 , - n -  12 ,y ’ i

I a ; n l . _’t i n r n  ( l , c- P’ i  A n n - r i - —i cc ’.)

‘-a n ’ r r - ~’ r  ‘ -,- a n n r n t i o n  1- ’ 230 286 328
1 - t - i - i c ~ i n~l n- n . - ! ,1ju n- n st r~ n-~l 198 ‘3~~3 677 1, 15 1.1

5,32u 5,312 5,- ’
c’a r ean  ,n-r~ 11 7 n - n 4

Irish a n . n n  P1 I r i l I  n e  110 1112 232
I-I I c- - ,n t r i c i n - - n - n c r  S o o i I r , n I  10 37 101

52 89 135 185
Losses I r u n - n - c u  n t .~~n t - m a

n - len . ’!. ’ 115 , 1 m m d  - n -  u n - n c, I -55) (-50

Total  5 ,~ - i’ a a  t ’I ,~~3-, ~~~~~~

‘ ar :‘, -n -t nnl ‘,‘ ‘Si - nt’ A n- ‘ - n ’ n - :  ‘
~ n n-rn

cu1 t 5: - t I l l ion  A - n - n ’ ’ — i n ’

So! ora l : 1  ‘ ‘ ‘ - n ’ Yt t  - r - ‘ a’ ’ , n - i  i n tl - li ’ non ’
S r i  in La n - - i n- ‘u l n t ’ n - io  . ‘ -  :i~~’n ~ 2.1-3 2.25 1.33 0.90

, ‘a ” n u j l  5’ur ~ - r  - :~p 1’; n-I .12 ‘
~.12 :.ls

‘1’o ’ n~n i f - ,~n p1’ ,’ -‘- ‘ -n -~I l ’ t i - 1a - 0’ ‘ n t -
i n n  ~ t , c ’ , n-~,’ r ‘;oi , , r u _ n n  a - a , 100 2/ .75 5.37 ~~

- . ‘,n-e t “ol c a i n - b  ‘ n ~~~ n-~ ‘ u  i -  n - T i

5 . , ” 1 , 7

lu ~’t ~~c it , i t ]  ,‘, t p t, r ’ i ’ : ~-t ci i ’ :, - , s, o. (I;- l 1. 1  2. 111 14 , 1, 0

_ _ _ _ _ _ _ _ _ _ _ _ _ _  - -‘-~~~~ - .-—..— ‘.—~~.—-~~‘- _- ‘• S



Summary of ‘—‘a t e r  Requirements and Supp ly (Continued )

Tot ,al A n n u a l  i-en nn -and

1.965 l9HO 2000 2-020

wate r fl-onp l y wu t h a n - ’ i~~n e r t t , a ’
~U n i  5: ‘-h I! ~ani ‘- c - r e— act

Colorado ‘i’,-e r t-. ’, ”~1 it o-la 
‘on’ isa

in l ower ‘o l o r n a l c-j on 2.63 2.25 1.33 0.90

h a t  On t a l  ‘ h I S  , -
~~~

‘ ; -n’ n a
?‘~exican 

‘,Sn-~t.”r Trc ’r ~’ k -  -- -- 1.80 
~~/ 

1.80 3 ’

Local I’-’a’ er 2 ,21’!’.’ 3.12 3.12 3.12 3.12

T o t a l  H,t n - : n l ’ ,’ ,-‘ ‘:tn.nirblr- ton - n’ n-
in I - awer ‘ n - I  n - rn - S  - n ’ a g l On  2/ 5.75 5.37 (a . 2~ 5.8 2

Lowe~- C o i n - r n - - t n -  - ‘n I n n - a  cnpiet~ an
:- ,c r ’ i i r ’ .’ t c ,nn s 5j ’,3 ~~~. l ’H-  7 .2 6  81::.-

r~e g i a a r a 1  S’n n ,.cr e f iu t i e n ; ’ ,’ 0.08 1.51 1.01 2.70

i’lcgi n - m ci 1 i’ n - i In -n ten - 5n - u •, ( a n -  — — 0 .03 0. - I  2 1 :3

i- er- rain . - r g  l ) et ’i c i er , ’-y Ea 1 0.08 i.1i-8 0.5-’ 0.17

1/ i ’x c l a u d c s  rn -a n . a t r e a n - - , ‘ na l . a r ’ a n l o  - i  - i - n ’  r ” - n , e r ’ , n .n r ’ i- ’ , ’p n- , ar ’ n - t , t  n - na  a - - n - n - u r n - n e d
for in  t r i c  de’ , er -r r . ir at i on  of n a . - u ~ i lab i i , u ‘ ;,‘ o~’ ’ a l n - r m n , 1 o  ‘1 c-er w a n  i n n - .

FIx c 1 l ung gm — tm ad —wa n,ar n --n -e r- f n--ni 1’ ’

In - i cR  of fac.ni li I i i ’ s  Jn r e ’ ; r ’nn ’ c - i  u ’~~1 .i:nn - n ion of ‘ n - n u n  e ~5 ; ~~~~5 S n - n i l  share
of ’ Colorado ai’,-’’ r w n - t c n i ’  t I n  a l l , i n n I i nn a - r ’. - ‘ n - -  ‘ u n - v - ,‘~‘n’ - i~’ , n ’t of’ ala n - a u ’.
2 . 5  nn , u  11 onn n ‘ x ’r’ — , ’ L’c- ’, • h a  l i n t ’  n- Sure n o I S r , the n-n-o ’ er u u n - c a l ’,’ den - i—
c it -n -y t-~ t h o t .  ‘, a f u n n l n - t t p , b  n -n _ a n - I n !  r ’n ” , - d i n n , n ’ . , l -  , 5 a m .  n - I ’ t.he av ail -n -n - ’l e
nn- ap ~ a 1y  n’ . an n--n - a oi’ : ;} n n - r’ , ’~;a , t n - n - il u1. i  1 1 :- a t_ o n  n - f ’  ne cc:’ -n - n e

I n c I - r n l u n - g  m a u L :  ‘,, r,n~d I n - at  :.o n - i  ~l -n - nu fl i i c  r n -- ic n-ln-:~ n’n:,u ’pn- ntis, ’,
n n n i l t  a l’ r -n ,r -t t I n - ’  I ’  ‘,~~ o r .

Cu’ ”j ~~~~’ t  of 1.5 n-till —i a -n-a - Ic r - ’ . p t - n - n a m i n n a r r i  t ’ a a n ’  S t U n - - m r’ , ‘ n-a ‘‘ e :- i ’ o
plus ar an: ’ n -na ’ ‘ - b 0.3 ru 11 1 - t a  mnc’ n’ e —n ’t’e u. n - I u l n t a r .I f l ’  -~l lost- -s. T fl

an - ’ ,r’ f na n n- n - n - Sr i in - a li t’ 1, 1 W  ~)( ‘)_5~ ’~’, ‘caution 5’ an - ‘ , “Tu ne ‘onn-n - r i’u~:; n - i c : t l a r e s
t , f la t  tb , e  aa ’, ,ir . ;ac ’ i n - i ,  3 1 ’ r a e  r e a r - i l  n - i - a r t s  of t I n e  -he,~,i c’an wa’ i -v  ‘f r t ,’ u , ’ . ’,-

n- rn - , t t a i ’  ( I t ] n- r n ’  I n- hi n-c ’ r n’ - n a i , J  tn - n en a rio’. - n - n i n a ] an-h Li gun ti n - n n -- u , 1, sin -nt 1 1
U’ I i i i .’ f i  r a t  ( a l a  I t I n n 1 n-i 0 a n n ’ , n-n ’ ’, a n ’  n i l  5 I n n - a t , t n - n i  pr’ ’ , , c - n  p1 n n , n ~~-j
p n r r c u a n t. to ‘ - t n ,. nm 20 1 01 thi n ,,-. - L  n - In S n t- a ir an ’ i , ’ i- f j a ’j - ‘n- m r - n t t t u .

I n ;  re ‘‘ ar ’ .n ’ , e n , , h n  I i n n  n - n t ’  l ower’  S .t1 , >i ’~n , 1 , a  - a f t  n -n r ’ r’nnn awork p rn ,Inn-uu .

To be s .mppl i i i  by groun uI — wa l  (‘ 1- (1 Vt ’ ‘a l i n n  S I ,
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For assistance with additional questions or general information
about the Lower Colorad o Region Comprehensive Framework Study, write:

ChailTtaYt
Lower Colorado Region State-Federal Interagency Group
P. 0. Box 1427
Boulder City, Levn’nda 89005
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