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This report of the tipper Colorado Region State-Federal Interagency

~rouc was prepared at field level and presents a framework program
for the  development, and management of the water and related land
resources of the Upper Colorado Region. This report is sub.lect to
review by the interested Federal agencies at the departmental level,
by the Governors of the affected states, and by the Water Resources
ourcil prior to its transmittal to the Congress for its consideration.
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Thi s apDendix~prese.’~ s the result s  of comprehensive i nvest igat ions
t om tc’rm’:latio:. of 1’r’ao wo r~’. pl at.s o provide a broad guide to the bes t
use , or combina ion of’ uses, of’ wa er a.’.d related lana resources to meet
t’jreneeat’l’ : eeds. I provi den appraisals of natural resources ar.d ‘Cci r

din ’ rW u ’ Ic:,, pro~ec’ io’ .s of fli’.ure requirements , associated
roblems and l eeds , a d  Dreser ’ s a framework program and aU er:a’ives to

m r-c as a e:.eral mi le for resource development and conservation ‘o the
,‘:ear 2020 , w i t h  in ’ e r:nedi ate ob:ec t ives to he years lO~3O and 2000 .

Ste ~~~er ‘olorado Feglo : comprises the drai nage of the Colorado
id ve r ‘t(o’re Tee i ’err ;~, Arizona,  a r d  ‘Ce reat :i’nde Basin in sou ’ F-
cer . ’ ral “or’i’ - ‘C.e re~ iO:: includes parts of Arizona , °olorado . Sew
‘-e xi cc. ‘a: and .‘n ’ omi t ~ ’ and total s ll3, )4~ 0 square miles in ar’~’a. earl:;
‘C~’c-th i rds  of ‘C.e land is i n public own ership.

The region i s sparsely populated , ave ragirii or ly three persons ncr
n T f i a re mile .  ‘;:Jy C rarid Junction , Colorado , and Farmitr” on , Hew Sexico ,
exceed 20,000 population. The 1C(5 population of 3(~~,O0O is projec

t ed to
r.early double by 2020.

‘he regio n is and probably will remai n largely an exporter of raw
ar li rar’lally processed materials and other resources , includi ng water
‘tr , ’l a:. imnor ’er of’ finished products. A majori ty of ‘he available water
is row oormd -ted o downstream delivery and transrnountain diversion. The
r . i rerals  ir ~dus t r”; is engaged in mi n i ng, partial re C it in g , and ~ransm ort
of numerous commodit ies to othe r areas for fi ni shed processing and
m a n u f a c t u r e .

Agricul ture is livestock oriented. Beef cattle and sheep are pro-
ducc’l on the ra :4 ’e and ir r i~ a ’ ed-f arm base and are ‘Ce :.  mos tly marketed
out s i de  ‘Ce re sion ,  Abou t 0” percent of the pro .i ected production of
elect n eal ene rgy will  be exported. The bul k of mineral production will
be for petroleum , uranium, coal , molybdenum and t rona produc 4 i on.

Iutstar diri~ opportunities are available t -,O local residents to par-
icipa’.e in year- round recreation activities. A ‘rca 4 number of visitors

f r o m adj oinin~’ re ions and throughout the United ‘fates also enjoy the
f i s h i r i p ~. u n . 4 ins , sk i i n ~ ’ , camping, and other outdoor sports.

The ( f ’f ’ icc  of’ i’usiriess “cortomics and Economic Research Service (OBERS)
Harc~i i~~8 projections were modi fied to better fit the situation in the
r n  ‘ ICr

These modi fied projections are designated as the regionally inter-
preted OBE}”C ( R I  OBERS ) pro ,iections and are the basis f’or the framework

‘ .—ø— - —~~~~~~—~~~~~
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~~4J~~y (Cont inued)

plan . i s plan. is described in  detail and then is followed by alterna—
ti’ie clan s 4ha~ reflect ‘:‘rrn I}asis on di fferent uses for 40 hen available water
suncl les an d resources. ‘lie alternative plans are identified as:

1 . .‘~a~e~ ’ alte rna tive to the framework plan (~i .5 l~5 million acre-
‘e~~~ ‘I level of’ development.

2. .~~
‘ afe s ’ al e r n at ive  a t the ~.l6 million acre- toe ’ level of’

deve l opment , a::d

il . “a c m ’ al’er’native for water supply physically available a~
s ie  i n ~~:e re :ior (.)4 I~ million acre- fee t) .

‘ )rrD’triSO: S of he framework plan and alternate levels of development
nrc  S : , L W I .  i n  ‘ c at le 0:. the f’ollowing pace .

n.e proposed l eve l s  ot ’ development mee t ‘he requirements of 21’FHS
r’o, n ”~ l o s  and n i n e  ‘Se  n’ -a i l ab le  re sources of the region in varying de—

srees. F’a~’tr in the recjon , as in all semiarid areas, is the limitins
“ri’ ri ce .. Sowe ’ie r , 1’ appears 1,h,at the commitme n’ s of the Colorado River

can be me’ a’ u. ~xoepf for some wa ter deficiency for fish and wild-
‘ii :‘e -.nses i n .  Ari zo’ .a arid Few Hexico and local shortages duri ng low stream—

‘lows . ~‘ -5j ‘~~ deman ds car be me t: for the (~.5 MAP development level. At
.i” .er lt’veim . an ’rr,entation will be required.

c ‘ ave beer estima~ed onl y f o r  the framework plar:. Installation
and annual crer’ 4 ii .::., mai :.~ era’ ce , and replaceme nt ( 2-~’.i~) costs for  water

ed and ‘n.n::ccia,e’i development for the 1’ ((—80 , 1 P 1—2200 . and 2001—
2020 ‘ I n’ . - !‘ r’nLme C ar c st o w : .  ~i r n  ‘Cte followi ng abu l ation .:

r

:.eveloinmen t costs for framework plan.
(.~:i ,ooo)il

Associated Total
r i ”T( ”l Ol’c,n :,’ deve lopme nt development

I: .n ’ al i a t i o n .
I ‘ ‘  l ’ ’~.I S 1.1 40 , 300 2 . 7OO , ’~ Cn 3 ,~” l , lt0
1 e’l~ 2000 1 .0’ ’~4 , 350 5,~~t2 , ’~i() 7, 05~’ , 66Q
;“° l—202 0 C55 , ‘(8O 1 ,‘ ) ‘ ,n b:. 2 ,056 , 14 * 0
al I-I - -F ’ ( ‘ :t rinn ’e

1 ’  e: ‘i of’ t m’ rC -(I )
1 1~~~ 17. ‘lU ) 215.1 5 I )  “33 I~ gn

I ~‘I-2000 20, : ’ ~~ 145 2. (‘o) 1473,070
—20 20 0 , 14 140 ( — ‘l: ’l , ‘S’~ (— ) 1 2 , 28o

1/ A Federal  _ : , o r , _ n ”mIlerai b reakdown in  i n c l u d e d  i n  ‘C e  see 4 ion en
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0( ‘ ‘ o n .  fl c n n - ’ ,- ’ , -flit p i’c. ‘ I I I ’ ]  o i l  veIn
t ’,,o r  ,1’ ’ ‘ I ’ ‘ I ’ , - !  SC11 ) - ’ ’ ’ ’ (  n’ I -  - ‘ - I  re ~‘ i -ri:- ’

- i’ ‘ ui  . r o ~~o ‘‘ ‘ ‘ i on

‘C ‘‘ rn. ’ ’

“55 ‘ jU~
‘ I L ” -  :1 n o ,  j ~~~~~ 

, : l  -
‘o r ” , ’ - . ‘ i - ~ .-

I ’ ‘ 0 ~‘ i  ~~ . : ‘ e ’ ,‘‘,~~,, - ~j 1
. 4 °  I ’ ll ’,’ 1 .  2U :’~ in . ‘ . - — j r  i:’’:-- ‘ i n . , ’ ’

1,1)’ ’ ) ’ - .— ‘ . , l  n, - ’ ,~~‘ 4 ’
- .(r -~~ ’ j . y ’ ’  a” . - ’ . ‘51 3 , 5 - , LU- , ’ , 2, 20 3  ‘ ,~~l(

I. ‘ ‘‘‘ ‘ .— ! ‘  . 132 ‘ 1 j  1, 1 ~,(‘5, 1~~ ’
L e n I n  — ; , r ‘ - L i  ‘~~i _ ~~

’
~~~ ‘ :‘ “ — ‘ ‘ 

—

1, ‘ ‘ -
~~

-
~~ - : “ , ‘ - “ ‘  ‘ “ U  ‘ - ‘  - -

o ’ ir I - ‘ .5 , ,‘ , ) , , “ . n:,

- : -•: n - - n  ~ - ‘~:-~t - .
rn’ ’ i I 1-1: 1.  , . 1 . -.’ .- . 1 :  - ~), ~~0 , -

1’ . 1 ” ’ ) ‘ o ’ l  1, ‘ 0 ” - - ‘ 5 - ’ ‘ , ‘ ‘ ‘ , ‘ 503
- ‘ 

- - ‘ 7. ’ ’ - ‘ ,‘ ‘ ‘ ( . ‘ -
~~

rio I . ‘ ‘ ‘  ion :-:~ i . (‘ 0,1~ 0 . ‘ 0  ‘i , 0 , ‘i~ - ‘ I

- ‘ I io ’  “ -a l  Ac’ U)

1, 1~ 5 2 . U ) I  142 , ’,. , )  ‘, 591 ‘ ‘ 1
0” ’ l’l( ’ ’,’~. ( ’ 1. ‘ ‘ 1. iX) 1. 300 1, 11)  1.

~~~~~ n~ n i l ,  t.)3. iL, ’ 0 0 1.5 14
‘or) I ,~~~I ’ ’ ’  ‘ . 0 0 0  •.‘,‘L i l ’  - 

-

‘ t i .  d l , . 0 0 ‘~m
“ ‘to; , :‘ or .s - .I’ -,’.’ 0 0 ) .j : ) ’  0 .1 ‘

- - n ’ - on - I ‘UlIl jf e — Re
-n w i l d i  n ’~-

U) - - r ’ ~, , l ’ . ’ ) n , ’ I . ” , ’  rriut . — 1 ’ .~,’ ’  n , . ’~~- :- . 5 2.’ ts 2.’”ifi 3.-”’?
0,0 ’ 1 , ‘ ‘ “ ‘  r,- ’ ,— ,l- ,’,’ . . ‘ I  ‘ ‘ ~~ “ 

‘ 1~ ‘Ul  1 .- U  ~~~
‘ n i .  v., ” ,~~’ I’ : , n  5’- ‘225 225 225 ~-25

t O ’ i’ I’~~
1 ’ ’ ’ i  n ’~’ - ’ -.. ‘ ‘ ‘ ‘ -- - - ‘lood  l’~)~ - l rol

2. 1 2 , ’ ’

- i  ‘‘ ‘ 1 , ’

~ i . -o- i  ‘ioUr ’t , ~0 ’  ro d - - - ’  i o n  1 , 000 d . U  1- o r i o n  0 , ‘ ‘ l i “ .0’ 7 5 ’

1’0 1 0 0 ,)T( I 1) fl ‘:1 ’ . “ ‘~ ( • ,o mi0.~~ ’ - 1 ) ’
1 )  ‘ i o~ 1 ~ ‘Y ’ - ’ 3~’ , ’ ‘T. ’ i> 4 0 ‘421

1 ,000’.~ 111 - - ‘ I  285 i
, r ~~

. , ’ i ’  7’” ,’ 1 o n a ]  produ ‘,‘°  n- ’ 1 )  . dol 1 ar e I • 1 ,‘ 1~ . 14 :1 ii . 12 1 ~‘ ‘

j 

“ I n ’ : ‘ti 1 r , ”orne 5 1 I . dull  ar e  - t on  7 . , ~ In . 5 7 2 10 , 52’ ’

— 
_

iii ~~~~~~~~~~~~~~~~~ 

‘ - ‘A



S1JNl~’APY (rori 4,j n:i ~e 1 ’)

The avera1-e annual expenditures for the on . - , ’oir ’ wa en
pro, -ram for the 1965_n30 period adjusted to the l ln (, 5 pri ce leve l are
$82 ,120 ,000 . of which about $70 ,880 ,000 has been used for the program
and $11, 250 ,000 has been used for OM&R . An i ncrease  of’ about ,

~F~,
(
~’70,0U)0

annually will be needed to accomplish the i n st a l l a ti o n  of the l’~ ’~~~ O
por tion of’ the water development programs .
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PART I

l’NTRODUCTI- ill

‘l i i i  an i o n :, i~~, . n ’  s fo rth n ,h e- :,ritj -nal and r’ng tutu -b ,Pa’’ lye’s -of
pino,r,i :,g for t h u  U~’ m ” r Ca l -  -raP - P eg]  - n , ,  ci nc - s tn - auth ritie’s jr-Oar
wloi a’h ~‘]a:s, 05’ nt -ri  I ‘Ic - s  rim ’ :  a ’ ’-’ - ‘rnp ], i shed , ri n . ~ I presents a di, 5 ’ :uoo s I in ~i’ th ’.,’
p ‘ll ] ’’S , i-r  - n ’ n n ’ I u p ’ , ~; , a o l  cc m , oo t . rrsi: t s  which need t o  be i - c - n ’  ‘gn.ized .

The Inreoc -n i status of water  and related land development Is Ic--
~cr ’sn ’L-nn- ~I , m ,eeds a i d  ‘ic -ma n , ’i arc- enumerated , preservation °nonooide rat~ ons
lIme cc-c-I l ined , an,d the water and related lan’,d resour ’nes that are avail-
able - meet the pr ooj est ed  needs are discussed . A regi on al framew, rk
plan is devel- -ped iii ‘ng with al tern at ives to reflec t gr- -’ss requ i ren0 ’s:.ts

‘r f a”I l lt i ’s on r m o o ’i pr ograms f o r  the time peri n ’ l n ;  1980, 2000, and 2023.
I” i : o rnol ly ,  cornpa r i s , nn  are made arri- .r.g the framework plan an ni the alter:,a-

;:ati ‘sal p r oj ec t io ’nn s  f’ — populati ’nr o , employment , gr- ss n , a t i - ’r ,al
- r u n t , I ’ m :  -sal Inc ‘rn’: ar ,- , i per capita i n s om e  were pr ovided by the

O t t ’: ce “01’ BusIn ess Ec- - n , ’.rnics , Departmeio ‘o f  C -r rnm cr” e , an -i t he E c ’so -  ) I f l i ”
1- , - -f ar- h , ‘ nn m ’ J ir e , of the Departmer.t -f Agriculture , and ri m s pr imar i ly
an cx ” e:, ni - ’ : ,  -I’ past tre:nols . F r this study, these pr - 1 c c - l I a r - o s  sir’: dci-
I nn,nO ‘ ‘ - I  as “Oj’Ti - ,it’b “ published l b  March 1968 .

It was n ecessary to mo’iif~’ ‘nx’ op pr’ -niu n ’t I,,nr ’n nc-colon I . l.”s c- ‘n n5 i s t osmo t
‘~~th -r j n :” teni livest ‘-k output as well as to adjust - o t h ’  r sect rn at ’
t b ’ n : , ‘ n f l ~’. Th ese data are iderutlfled as ref ~ T sorr ily in t erp r e imnd  O BERS
l-’v c-l ii ’ - lev e l -pner :l or “RI (‘lEERS ,” and are the basis ‘f the framew-ark
plato .

A i -li t i - -rio] all,’-rr o mi ’t ives w’:r ” n developed la reflect capability at’ the
r’, ,’ b n r 1 I” o supply goads arid cervises net fully  evaluated in the OBERS pro-
1 0 0  I rs-s.

National Objectives ‘f ’ Planning

The basic cb ,jn’ctive In the t’ormulatl-’n ‘nt ’ the framework plans f’s
l,h ’ dn - s  I gr , r i t , n 0 - 1 regi ens c- I’  the Nati on is to pr ‘v I - ic - ’ the l, e~ I use , or ~‘om—
bloat ion of uses , ‘ i t ’ wa ter and related la n -I rent ; °urces t o  rr in ,,”:t i ireseeable
s uds pr ’jc -’ o ’t ed I - ‘  the year 2020. Ito pursuit of th i s  basis “ -r,sm’rva—
i- i n : ,  ob jn,”tivnn , full corisiderat j r  is gi v en  to each of the f-nil- wing
- ntn j e ( f, l V n ~’s ar id r ’eao;- n r o e ’j  ‘ h ’oF ’ n : n  are made betweum , them w h e n ,  they c- , ’r i f ’ l,ict

a .  Pev’’l ‘u p s i e r l  — Na l I onal no’ ) r o - ‘mis development and development of
:nin ’h r egion  w i th in  I,hn: n ’ urotry mire esserotinil l.a the malntenanr-’e - I’

________________________ _________ ‘4
—5 -”  —- — ;‘
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:, m n t I o n , a l  S t r ’o - : , n ’ l l o  a n - I  } j n ’  me’bo je ’venm n- n ,t - f o ; r , t i  i t O ’ ’ ‘my l n : ’j ’ I : :  -1 h y m n .
er r i n o ’ ,I r n - l r I ~~n : , l  land 5:5 - u,r(’e;; ic-v -1 - e r r -nc - ro t  a n T  t r i’on , a , ”;r rn ’ ,- ’  r -i5 ’ - esi , :-’s , ° 111]
en ’ - ‘ n ,  ‘m l o’  :n  i ],~op me ro i  m . d  gr -wt h hi -- -ug h - ‘ - r~’-ur ren o l  ~-r -v l s i  :, 1’ r — —

l”a” I h i  t i e s  t, ’ ’ store and d is t r ibute  an: ad ,n ’iuriI c- wa ’ ‘. s , s u 1 j o : o ) ~~ - -1’ , u u  I —

able quality 1’- i’ ‘.1 c - nm n ;ni  i n n , manic ipa l , agricultural , tin d innI :rni ri al U~s’n S .

I! ’,’ Ir  “ len - i  m l ”  p “~/ nn r  where Its pr ’~’,r i s]  ~ - ‘an .  “ - n n ~tr ibute nr i ’ ; r,m n ’ , i a—
gc-i -u r ;l,y to a n , n : :ePe -I  increase i t ’, p ‘wer supply .

Re-lu--ti or , of flu- ni damage to a reas onabie l’.-v el by use- -f b oth -; ‘o,r’s’~—
rura l  an , ni n ,  ‘n , o ~~rur ’ turai  measures.

Land stabi l lzat i-  ‘r~ measures where feasible too pr ‘tect land f or benne-
±‘i’:ial 5o ’J~~]) u 5 e 5 .

A ” - ’ - ’ lerated ir ,t e ns iv e  fo ’ -rn :o ;t management practices to meet rapidly
1 n n n r n n a s i n . g  Ins ,manon l  t ’- - r I’ ‘rest pros-ducts.

lion -I d ra inage measures , as required to obtain the best use of land.

Wrst ’, f,;Fnc -n i pr- ‘t n ~~. n t i o u r ,  and ina nonog n o me ro t  measures to preserve and enhan ce
rn :, ; -urce use ‘opportunit ies.

~ ut d - ’on ’r recreat i onal a n d  f ish and wi ldl i fe  fac i l i t ies  t i e: han o- ,:e
re”reai  I ‘or-i l -opp or tunit ies .

Any ‘ther mmoa:~n by which devel ‘pme-t’ t “of water a m P  related land
resources “an “ -ms-t r ibute  to no ’ ‘1, - m m ’ m;r n~th an -i devel- -pment .

b. Preservati - t o  - Pr- -pe r stewardship i n ,  t h o n  l ong-term it ’ n ,:rest o X ’

the ~ 5o~ i - rn ’s natural b run ty rn n nj u l rc’rn in particular ins tance ’s that--

Th ’’m ’: be protection arid rchabili tat ’i or ‘of r e-n- ‘or-- es t o  insurc -  avail-
abi l i ty  i ’~ -r the i r  best use when ,  m oeeo ,ied .

dpen . space , green space , and wild area’s of rivers, lakes , beaches ,
rio ‘ur ;ta in , s , an. ’I related land areas be ma in i t a ir , n ’ o i  ar - il used for recreational

s , and

Ar” ao ; of s ig ro i f i c ano t  natural beauty , h i n t  -n eal , arche ological , cnul —
tural, tori] scier l f i b ’  interest , be preserved and marnage ’d primarily for
t i m ’ - ‘1 rn sp i ra t io ’oni , er ,~- ‘ymer t , and educatio n, - of the pe ople .

R ’’gard 1’- -r t ,hc- ur i - ~u’~ charact er -f the regi on , which should remain
i n , r - -n f a r  as p ‘ssibie a ~pwnI ’us , ure’r woled land f o r  the enjoyment nsf ’  all
the pc -pie 0 _ n t ’  the Uri li eri i ltat es .

2 
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c .  ,-,° n ’ h l - l - - - i : 0 ’ r’ C- - ‘pie — - ° - i n  -i , - ’ ‘ i n , ;  t’ n o  l lj  ‘o f ’ t h e  ‘
~ 

“p 1- ‘shall
~~

, n p  - ‘~‘‘r  n’ I c - i t , , ’ I c - I ’  m ’ n n , i  ‘ ‘ o~~’, i  i n n  o n , . n r i m . , ’ ‘ h ’  1 - ’ ’ , ; ’ o r o n u  I’ vio l ,
1 ‘ ,i i 1 11-  - i 1’’ 0;  ~) t ’ - ’ ’ 0 3 .  .1s t ’ n , n l o  :- a n , ’: l - m o O s -  I t , ’’’ - I s  t ’ n ‘ - n ’ I ‘‘u lnot ’ ,,:_.— ‘ o i l s-Il

W l ’l i l r , ‘ i i -  0 ’n ’ : . ’, ,’ m ’n : i  ~ou L l i  ‘ ,nhai], i o n -  of  - - n ‘ ‘ e m ’ ’ , ‘c-u~ - ‘ ‘ ‘~ 
, ‘ i o ~ol l  be ‘ :n k-

‘ ‘ 5  i t  n ’ ‘ n u n ’ - ’ - O ) , ; - ~~ r i b ’ )  n ’  -~~~ 1,, ~~~~ ‘ ‘ !‘ r n h ’ - ~‘ n : , ’ 1 .  1’ -‘ o f’s-v. T n ,  n 1; ’ —
t in: -~~~

‘ r , no ol ’i - ’ ’ r ’ o i r ’ ’ nn o- n , 4 s n o n , t g u i - I - s’s - o ; ’ n o b h i  - ( u - I 1’ ,’ ‘P C~~- , , ’r - - , n s  a r - I
to ’ no ’ n t , - ’ ; , ,  a’ I n  p i i ; ’ ; ’ i ) n , ’  o n , : ’ ’  1 ’ no — , 0 r n ,  I, s - - o n  n t ’ s , 1” , - ] o ;  ‘ ‘i-a I c-i- n o n

: 1 ’ i-c-, - u n’ - ‘ - , c-i: - n - h’ ; ‘ r - .~ ’ - n ’ ,” ’t l  ~- n r i n ,  O 1 .
~~~

- t ’ P : ,~~~ -m : ‘ni l m o n  I n t ~~ - - j n ’ : I - —

‘Si n ’ S  ,r ’SS 01 11, 11 I U’: 0 ; ’  - - - m i - ’ I i n , r c I ‘o, t ’ , ‘ s n , r - ’ n s- li’: in ot - ,- r - 1 - ,

11 ‘o f -ur n o ’ , - ‘0 , 10:

begi “n .nl b1 ,oj c - o n s -  1 an .  0 3

‘i’h’ ‘h n n ~~’j ’ ’  - l ’ , l c - o ’ l i vc -  r o n -i p ins- i in  f-,’ mnnn ,nI,a~’ n S f ’  ‘ i n ’ . t i- an n ’ ’,? rk ns - l an ,  L ’
t he’ n J  n ’  r C- - i  i - no - n - I - ,’ , ‘~, - or, is ,‘o pr - ‘r b - i ’-  a l , r ’ a t  g o ) )  ‘ ( ‘0 15’ ’ ’ cn n , . C h ‘oi
T I n- “r o t - , m s - n I  s - bil e ’: lar d n ’ - -  - n m - - c - s  n’ (5 n”: n n ’ ’ ;  ts  r ‘he  f n ’ , neeai ,l-
- I n  i’ ’ — an - I  I n ’ , ’— U e  n’s, ,‘ u e n n ’ i s  might U- ’ mel . Th ’-  -1- ‘ju L nirno ’n : , ’t ~X ,‘ n . .r ~~eo i l ~~oirno l
r’ - - s c o n r ” ’ e - s .  th ’  ‘ n X n i n n : , ’ s iofl -1’ the J : , o i c - n f  nP ai  I n n , ;  i- -n’ . ’” ,- to o l u t i li z e
n h -  vasi ‘Is p s i t ; ;  -‘of r n u i r , o ’:rns- lL o ’: a n s i  fue l; ,’. i s  o ’ . o n n n n i  n - : r ’ ’ ,’ - T . Ir, ‘,,-i n b - H n ,

i s ’  - i - I  1 ,0: , I t  be. :  - ,:X] st n r’ ‘‘ri d’: i s o - f ij i  ic - no t h at s-i u i  I a~ ‘ n’c-n ’ ’ t y ni-
l ’ : -  :‘r -n ’s ,~u’ o s - i - i c ’  of  the r - ~ l - n .  ~~‘ - ‘ n ’ , , i y m n nr ’on.y l v b ’ o ’ s o n  ni “elnl’~~l~ ‘S . !  01 aol ’

i- to ’ 1 n . ,  I n , ” lu- l ‘ ., ‘ 1I ’o c - o X o e l l , :n t I’ H i n i r .p  a n t i  hut , l j o g .  Thus, ‘ h i s
en s - ’ l ’ s -” ‘~~C’I Gp ti- ’eon 0 ’  ‘ulni nor - - ‘Ti ’ 1’ n ‘rio ’: - I ’ t h -  ‘ esseo ’a’e ‘f  r i  ‘n ’ ,nal i~
‘Inn-f ir rJflc -1 i t ’ -F n’- siden,ts an-nd ‘thc-r - ‘  m isc-r n of l F i n , n It

I i ”  i , °:”t ly e ’s  , n , ’ ’ iude :

a. I’ :’ 1He  ~, ‘~ - - : ‘ L -r l , Ic-~ i - -i ’ st ‘m n ng -  tm - I  - I i o , oi r i i ’ n , n U ’ n n  -1 ’ the wa0. - ’;’
, nn nr, - r - ’o ,’ n’-r:oH,noi - l ’ - i ’ s - rn n i,’ Cal ‘ r c - n J u o  ‘ : i ’ ,” - r  n n , ’ . ; ’t n:r”s.

- “ T I  I n  , - ‘ ru n ’ ’ ’ ow n I t o n , - !  n , ‘rjstrw’t,u,ral I l - -n i 1~o n n o t n g ’ - 5°;’’ ,‘n ’ : , t

re- loO n ’ -latrla(”:s 11’ -c n n fl .  - - in .

c -lLrn , r , n l ”  vat ei’: n h o - 1:;  to 1” n O n ’ ’ n ’V’ ’ t o n ,  1 ‘,‘ :,hano - ’ o I Inn ,; ba n , nl a n d water
s- r’ rnn -i lt iple uses ton i ro s- lor ’’ ’’ n - o il ‘ -r  si ‘ n o  a n , ’n n o d  i t n e - r o t  at I

-l . ‘Ln , n : r- ;a , ,’ n li ,r c - s t  - ‘k t o : , - !  i- -p os-- - ‘ n o n - t i - n  O r  m n I s-ti’ 1( ’n n tn:ci m l  m a r s - g o -
l a r d s .

- 0 ) r t o n ’ Lpi -  ‘i-n i t  1- n , rn ic- n I - , ,‘, at nd ~-r ’  - ‘ ‘ n o -; s i n  p n ’ o t ’ the nnu i n  ‘‘n’s 1., ;
o c - - - t’o s-’’h:; ro ’jm-,i ]~n l o ln - .

‘ i ’ in ’ - ’- y . i  , ; t  h o g  C — 1  r~n o l ~ ‘P ‘i n ’  (‘ ‘rrujso’’i irrnp -o s-c-s ‘toligat i ‘ons ‘ n i  t i n - :
r ” ’ p ’i an,  t n t , - )  S p’o’ it ’ I - a] ly 1’-’ .: ‘‘i i- , , wal ‘ - s -  t ’ -r use - t ’ i h - ’  ‘- ‘ n c - I  ‘:3 at ’ I I
n ’ ‘ p 1 - m o  i m ,  m n :i m r t i ’  n a n i  i nn r no r- ’ m , : n  I ’ t in: C o o l  - t ’ m o o l  f l ie r-’ n I t  m ap’-

is- ‘ ‘ ‘‘- — -“- - ‘ -- ,-- -
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: o ~’vc-i ,~~- ‘ I n , -  t i m ’ , : -  r’ n ’ , , - n a ’ ” ’ ;  I r ’’t ,hiz ,’; i i ’ ’ mi p r ) r ’  :o’ mn ’ e n o n —

a b - , n I c- i c - I , ! ,

0 ’  i ’ n’ n ‘- n P , ’ o ’ , ’! ‘n t , h a m , ’ ’ ’  t } j ’  - n I s - i  O n ,r’ n 0  1, ‘‘n i l S ‘r ,rn ’ n P a n - I  i n ’  no I I ‘1
m I  n r ’i - ’ n o h  os l o ’ -  I , ‘ p I ’ ’ m ’ o ‘ I , an i - ‘ ‘ n i ’ u r n ’ s  1 m c-s  ‘ o m ’ ’c-’s , n o ;  I n ”  7 0 ’ ’ n ,u ’ ‘ s ’ i ’ ,’r , s-P ~‘ic-

tn ‘ t~ hat  ‘viii n i ‘ “ ‘ I o n ’ ’  0’’ : °, m o n n n n n , ‘‘ - I -r  - I ’  ‘ , ; r - ~i ’ ‘5 Lv l ’s -’j :; m o rn - o n - - I  ‘1 I- t t o i

A - o n I m ’ I :tn , 1 I I ‘n -

n t ~~~, 
~ C, sl ’ mn , n n [ - t n ; pm nn ‘i s  n - n c -  a t ’ ‘h’  “ i’r ’-r  i 1 t o ; i m , s  n , ,  n h ’ s Ur ; i’t ’ - l

i n , - ’ lii ’ l ’ n I I m ,  no n a t  i o :,~Ji -I c- , ‘r’ntn n m l ’ ‘n - -m s - n o r ”  ( 0 - - : . ’- , ‘1’ n ’ V’ r ’ -m O , , ’ ; ,i
- 1 arc - r n I rig 1 5 h o ’  ‘her’, I m n ’ : , ’ , u,;’; , m o b  5)1; - t o o ’’ ‘ ‘ ‘ ‘ ‘ i , 1 ’ ’ I ’; ’ - -,-r ,- I (5’ ItO ’1 I’’ I - ‘ ‘ 
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715 :! r ’o : S - ’° , f ’” ’S . ~l in S pn ’ o t ’ n o i O  n -P c- m oo , ;  ‘ s- ’ on r n n ’ - ’ - ’n ,’U nn ’ :n , n i O t i o t o S  S t b 0  ~ ‘:o , ’e n  ‘2

Fe- i c - - - ’  C nr ,rn it ’ ec’ ~or, F c - i l l  . I n i  n o r ’s-’ iS _ n ° ;r °’es , ‘- P o o l : ‘v’ , ;”- ~c - -  n rn ’ n n , ’ ’ ’ - t  ~‘:s-

i n’- ‘ i-I ” : ‘ ~~ , 0 I n n s - - Fl So c-il ‘ n - n m ’ 1 ’ 0 ’~ ’

Th ’- - , ‘~ n -n ’  Res,’nn r - e n - , i ° l a n o n ,  i n . p  A n ’s -  (P . t, . l~)- °,1C , ‘J ul y 22 , 1’)- ) e s - t n , i  -

lb - n i - -  I n ( n  F:i~ ’:r Rn;;: n o r ’ - ’ - , ‘. ( t - ’rc-; - :j l. ‘lii : F~
i, sb! - :, ’ 1 5 0 ; ;  , n X ” ~r n ” ’ n  ‘ i n n :  t r i o , - ’ —

S t on , ’1 - ‘ att n I n - -  r ’na - 1 :-tn ’, ’ b - o r ,  o n ’ n Inn , T n . i  n ’ r ’ r n o ’’: n , - ’y C ‘n or -nP I ic’s n’ 1’ ” - n’
a ‘i n n ,; , - ,° n o t , ’ r Res - o r - -es S u- eu ‘ o n ,  ,t 101’ i h - , i l ’ s- . Sic- b -n - ;‘n ,-

: “ - s - ’  i t o n ’ l ° s - - l ’ i the l~ s -° ’ i S I c  ‘ o ’ s n  i nw ’so ;l T o _ i ‘n r t n , ”:n , ”,’ (‘ ‘ommit t ee  ( i t ’ LIJ ’) .
* ‘s-r s - - n  her 10, i~ 6rj , t i n : , ‘J~o ’ ‘n’ Pe n s - °w’ - ’ - s- C s-i- il n’ - o n ; ’  n nl ,  - i t h ’ ’

t ’ I ~’, ’ n - s - ,’ 1k- 1 - nn ’I ’’r. nin ip nin , ’I - o m o j i r i a ’ b-.- I I ’ :  c c - n o n - n ’ - I n ’ - : . ; i ’i’- , ‘ n n o , j b - ’, ; j o ,  t i n - .
i a - i f i - ’  , ‘ - o n t i n ’vs’o;’I , inc -b r - I m p t in ’ :  JJ

~~
- ; , n r’ C - o L s o n !  i - I - s-- P - n , .  iC’T,A(’

this sc-ott ,- ‘no s l ’m : ’:hjo y m,y ‘b - ’  ‘c-’ ‘ 11’ 5 ‘ ‘ J ’ : t t u ( o ’ , t’ I ’ll , L I o n , . F’u n , - ls ‘,,‘- ‘ ,r ’,: o ’ r ’ - ,’ id ed
a’, !  ar0 5, ’’,: , I n-na ° 1 - -t n r a n ,’ - - ’ m g  Loe 0 ifl u n ’ : I l i o ; ,o ’:r C o  i ’ n’n ’o n n I ’I ’:~~I ‘no S °  o~ Cs ‘is’ ,, ;

h’ i - I  - ‘ Tm ,0 , ,n , rs 31 , ii (~’(, ‘i’h ’ , l,J ; ,’ n n ’ ’ r ’ C ’ - i ’  n ’-’ n o  Ri - i ’ m (‘ a rms - tn t , n o n b ’ n ’ o n-T In , -; n u b ; ’, - ’ —

~
Ii , ‘ ‘  b y ‘ I c - s i , ’ 0 0 ’ ‘ n n 1 :  ‘ in ’: c-ha : r’ 00 ‘- ‘ n - v

‘,I’i’~’ S~ a ’ ‘ ‘ 0 ’ : i A r ’ I n n  ‘ n , no , I’ -i  n’n~ : -
~~ t I e -v  ‘1- c-’, t n - i , Utnoio , a n , ’! 1o~,’ , om I nip ‘; -

I }‘~‘ U s - n o r ’ (‘ , °l r” n !  R i m - n’ (‘ - ‘nmir rP o ; . n i - a r n  n c - c t  i c i pa l  - - n  w i  h he 1’ -Ii~ w i n s -I
i~~ ; m l ,  ‘ ,, ‘‘ -c - ’ - l e r - ;  i n .  t , h i s  n v ’n s ’_ i o c - , t  i o n :

0 0 .  1 ’ - ; - : -, n ’ ’ nno ’ ’ I’ Agr i , ’ ’ o n l t u n r - ’  — F o i l  C -m ,;‘, nr ’r ro t ’i n -m v i~~c , E n ’  on , - ’o rni r
n o t ’’ ‘1; , -

‘ m m  i ‘‘e , tnt  I F r u n t  t’o: cmi ‘c .

o . I- ’ oS S’ n o: ‘ - 1 ’ t Ine Ar -Ilr ,~ 
— (1 ‘r i o , ; ‘or ’ E r - p i n n e r:; .

n ’ n - , n t ’ C, t n or n , - i’- ’ - — - ton i 1 t o  1 “/‘ i i i  In ‘r , “ n ’,’ I ‘c-; 11, - a , ,  ‘ mn i ’
D’:vel- 0 rn ’: ‘ A Cn n I r  I , , ‘ n ’ , I I
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: f ~ ,, ’ ’ ’  
~ f’ ,’’Pi ’ ) I ,U ( ”I 7

S. ‘
“ - n - t n  n i  mn n s - - nn  I i n ’:, - n ’ ’ : ’  I s - n t  I — F- ‘ - I -  - s’ 1 ‘i,is ’;: A irs - In ,  -S i-no ’ 7 0  ) t’,

p. o ’n , ’,.’ii’ ‘n nn;’ ’ - ‘ _ i  1’ ’ ; ’ c - - t i  ‘ no ,-‘c- ’’ ’ , , ’a — ‘ -in c-i ’::’ i - , n o 7 j ~~j P t ’ r P - ’-

h . F’nc-d c-n ’ool I ’ m -  : ‘ (7 m t u c - 1 s , s - I o -.

I tno - ,n imng P,o L - - H  , ; ‘ t ’ ’ C’ ’ ’  : ° n n ’’ o , n , , ! ( ‘ ‘ r n ’ ri P -

( ‘ ‘ a n o n ”  -i, ‘a i °r’ ’ :‘ r n :  ; - ‘,- ,‘ r’k 
~ ‘ 1  n , n , n ,  I tc-~’ 1 ’ ‘n’ ‘ I n -  - l o o t s - ’  ‘r c” ~~~~ 5’, o R’:n-P ‘on

: s - ’ ‘1 a c- r I  in n , I n , - o j  to ~ ,n n I.e . , I S J ’ S all  ist; ‘ ‘ a n n  s-’ - 1 - ’~ ’ ‘ - n  ‘1 n c - a s -  US’ s ‘is . ‘

- - n si-lt ’:’ ’ i i t ,  °t ’ he ‘‘ - ‘ on  - ‘ 5-’ , ‘ a no a:,’! ‘‘ - ‘ o r~’ r’ ‘i, I ms-p cs-- : I i c - ’ ’ l n ’ n  nohy s I , ’n ’ n o n , h’,’
I’ t t n ’: n’ oP  - o t t , ‘sh e  ., i n i l  nh n ’l s-s-n , ’ ‘ - m s o n n i p l c - —  , t o n s - I  t b ’  le,’ai c - o n ; -’,! 1- ~~’

“ u”P - n a b  ‘ ‘ : o -,Pr ‘ r n , ’ - ’ I ,,; at , -!  m r ’  -
- 

n ’ ,’ ’ ;t I ’ -r ,  >1 ’ en .V . n ’ , , nr ;c- c- ,tr -i i ‘ja b s - n o n .  The
r C ‘1 ma n h -Hp i,ar, S’ ‘ n - I c - ’  a ‘ n ‘ - - n’ - ’, : ‘ ii ’ : i n - n - - n’ t o t s - l i’ ‘ S t i n ’ ’  (‘  I r a n  -

‘-~‘ - S , i n t 0 o t  t i n s - n t  D l v i i -  s- , ! :  . The ! i V i ~ ’P c- S I~~~ C l  r n ! ’  Rb - i ’m
‘ ‘s- o s - i n ’ , was de: ’ l n , ’,,’d I- ’,’ an ’. I - ‘ n ’  ‘ :,~~c - ’ - ’ -mrc -s -n , ’ ’t  : ;V n n ’ ’ ’. L’ S .:,f~ n a t o - - s  nj_ n , ’ ! 1 or
: ‘ n o , S t t n s-c- ’ ‘ - n ’ n n ’se  t o l l  ‘ t n ’  ‘ , ‘ , n , n - n b- tC ‘I c ’ s  I n .  .‘ n ~’~ ’s 0’ uses , ao l -b ‘ ‘ac- S t o ’ - . ’o::,

!n :il v’ n’; n ” S n in ” ’trn ’ ’n n , :- 0 ,i~ 1 ; - n’s; n ’ • t o :  Tn - n t ’ : t ; ” i ‘n ab ‘ -/a ’ er Is’ - a ’ :° ; ; - ~~ ~~

S -ri b ‘l ’lio ’as- 1 ‘s’s - ‘o f’ 1 n ’  o n l o n * ’ r  n o : , ! 1- - v - - n ’  basin s ms - - I  ‘ or - ’ - n’ ’ n; i ; ,  c o n , - ! n n ’ ,o ;
t ~0 u r ’ ,v i 1 c -  s-sc-’ - ‘ S -r  17’ -xb - ’ - ; ur , n n : s - ’ - ’ h ’-  is - - I r’’’,nnn -,s-: an , - ‘0 h 1 s ib is- poP t oo .
-v ill 1--s r ,o ; ;n u r m s - ’  ‘~ I ~j  I i’s, - JJn , i t ’ ’ - !  I ’ s- t O n ’ s  n o ; ’: os - S’:- I : 1 ’ - ~ r 1° -i P. J- . Ic- ‘ — 

- s-I. i’Uo ’ ’ i n
1’ 1 I n ’  Cal 5:, t R i  ‘m’ r l’s- :01: . ‘ I, t , ii ‘ ‘ o n  i s - a ; ,  5c-’ m , o t oi ’m - o ’I n wa ’ - r ‘‘ I n ’ s  t, -

o n  n i t ’  , o h t I e s - ’  l Jpn _ - n :i ’ ‘s - - s i r ,  P i s n t , ’_’ ,; hay-: - ‘ O L ’i’ ’ ’ ’ :’i I t i n - - b r  “ - ‘b a t  l ye’
on ’s - - o n  S ( ‘ -1 - n , - ’ R I  P 5 ‘, mm o n ‘‘r ’ i o o ’ ’ n pl an ,  i n , n ‘ n r , :l , a’ - ‘  c r - os-pa t .  ‘11,03 , as
is - o n l d  l - ’ - ’ ’Xp’ :o’ ’ ’ ’  t , t i n s - n t”,’ t oFn , , - ‘ ‘ ‘ n ’ ’,, -’ n l t ’ , :, ‘ - - - ‘ , ‘s , n n - ,r ’ , Is ns-ao”t_ o,;r- , o l’s-’ ‘ n n, c - h r. n il ’ S- —

to’;’ ’ ” I ’ m ’ ! u s - -  I I ’ n c - n , ‘ t o ” I ‘ r , n n l  - l oj ’  - -fiv e ’ s, s t n nn , -I n ; r ’ Io ,;, ni, :’! pn ’ - ‘ n ’ o j o n r - ’s lu ’s i -
t i n ’  ‘ ~: I , I i ‘ p ‘‘ n , . ; ’ S n o b :  S I mno p  - , : -  ‘P (s-c- ml, - Sc’ ‘“ , t , t  n: t n ,  I Fe n -  sal n oo ’r’ ’; ’’ mmo ’ n , t J

Th en s - a rc - s o o t  ; o r n ’ : ; ’ ; n , I s - n c -  at’ water I’s ‘ - n ’  i r r i pnS I - - r n . ‘ibis n a ’  r ’ni : . ”:,;
o n ’ ~o m , he na,’, 1 1 - I I ti n i ’o ,; T o  ,ns by i _ in -  i o il i - m i ’  r o n n o l  I a n ,  n -Tn , ’ r ta  in n:  ms~, i~’s-’ ,

n; 1 ’ n o n - - i ‘ I I ’m , ‘n ’o : I -  ‘a ‘~‘ n ’ k o ;  - i t ’ h F~- ’ !n:rn ’.1, I’ r-’ c- ’O ’ ‘ -‘ t s  . Ti’ s-’ I Ts- no t  n o - !  ‘ ‘1’ -p ~; - ‘ - -: c - r I  —

n I  - sub’n o t n i r t l a l b y  I, - ’ tin’: n ’ ” o n ; omp~y t o ’ , ’,! the ‘lo -’m --ln ’rom n :rnt ; ‘ : , - ‘is br’r’ i 1t n o t t u n
or ’ ,ie ’-t s  has tj n : i p; i f i ’ ’to n I b-r n -so - i ‘ n ,  i ’ ’ - ’c-o l am’ -t ,s  t i n ; ’ ,! n m - :  r-’epb -’fl. There—

s- f”;, I ht; bn ,ir p n - ir r  I pt ,ob lc t o n ”  So ;; n ’  o n , ; t  i n i ’ : r ” ,:’ n i n ,  t n i s -, er ’t .,o ’t. ~ ‘j t: plans must be
rirorn l I °r, a n ,  Io i ” nt ‘r ru p i -  m , r  1 banais .

The t ’ , oo : - -  y - t im , 1 ~lh’,, ~~o o n  t id , , t o t , ’ , 1 1’ ‘1’ purro ’ se -I ’ I I ; ’  p i a n o  S - r n : n u o I s i t I n .
All pr- ‘“ ‘ 0 0  c i i i ; ’  r ‘ b - - ’itn 1o~ped during the 

~
- - -r ’ I -‘I l’-i’,’ ,—70 -i - ~‘on n , u b-’o~ by

July 1 PI ,~ b to n ’ - ’  c’ n , : ; i  1’ - m n - n  no va i ial:olo: to mcci 1° t13( ‘ z - I n , ;mr iri n , o I s .  The vn ’ar  101(0
n’ ; 01 , I ms -na ’s ‘‘P ans- to “ n o r -  , )‘  ‘ n t  i n - “ y ’ ’ :o r ’  i n ~ t ine ’ oars -n c -senss-c- - Pro 1 10)80 , 2000 ,

t o n , ’! 2020 ‘v- - n’ ’ ‘ ‘ o n , ’ s i o h ’ n ’’:oI 1 Pm  u g h - u i f ,h,,n ’s t n ’Iv . i s - n o t r i  S -r t i n e  n i  o n - i ’.’ :o r ’ ’--
n t  ‘n. ‘rally I ’ m- e m ,  I ‘:1 by rap i - on o m i t , . n o n n ’ r ’ o ‘~‘ I  -n n o l  , a n n - I  o s - t r o t  c’ i o n ”  ‘ak- I n v , , : .

The - n’ - - ‘ ‘ ‘ I ’  ni’ - j m ;  5, o f l rn r n  b - i l  ing l i o n ’ a ‘mrp or ’ ’ ‘ i n ’ ’ ’ , ; ;  I vn~ p i t t;  wmts  I ’ i n c - n i  t,-
or ’, ;o o n I P : 1 1  wing app ernd ic -n:n;

/o n o r ’ o n - u , ’ I i x  III — t ,~ ( ’Ii l ansi Ir s ’ s - i f  U t  i - S o l o ] , i’ :r ,vir ‘ r i o t - ’ ; - ’
t i T O o f ’ r , ’I ,L ’/, — 1 ’ n ’ ’ -n ‘‘ omit I ’ - i I s - i : O:  ri ’sd Pi’- 1- ‘ ‘ ‘ I I - n o n
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i x  ‘/ — - t n t ’  n ’ b n - . n
A r - ; ’ -  i n !  I:: ‘fT — ,‘ ‘ t Rn , n , ’ o s - n ’ - - ‘ n  r’ , ’ - i  t is ’:
A l p - n m ,  i ’n x  ‘- [TI - ‘1’ , - n’o ~ l a , ’ - ’ 0 , -
A :- ; - ‘ n .  n i : :  [III — , -:o n ’ s - - :’ Jo-  0 ‘ - I n n n o , ’- n- n ’ ’ ’
A n t i c ; , , ! i x  IF — hAL - i - i  “ ‘  o n ‘ n ’

n o o n ’ :  ~c- — 0 n ’  - ‘  ‘n ;  ‘ ‘‘o t , O t n o n t c-: ” - : ‘ a, ’- -

,‘,io Is - ,i s F 1  — c-I o ; n ,  I “nP n o n  n l n ; — n n n , n ’t ‘ i n ,, ’! ‘, ‘t n ,~ - - n ’

A:n ’oo ,:n’,cI 1. ’; FIT — I ’,’:’’ n ’ to t I - -n ,
:“,, n ’’ n , - ii:’: X T T I — i ” b-:i’ n ’ a ,°I t- ,’ i l , I i i t ’o.
An - H e n - I  I x  i T ~-.1 — I’ ’b n - ‘ I  n ’ s -  ‘ P ‘- -v— n’

— “nt ’ ’ n ’ d l n r o l i ~~o / ,  1’ ° l l u t i - ’r ,  C ~n i  n ’ ol , t o :  H : : , , n i ’ s i.n I” ‘ t o : ’

I~ s-~~ is, an , ’! p r ’ - p n’n t o , , ;  T o ’ m o  t i n ’  n ’ n ’ -
, b - p  n o t o n ) ’ ; n - ‘ 1 , 0 _ n ‘‘  u n t ,  I t s - J O S 1 ‘ h’

O 5 , ’ I s  1 ’ ‘ 1 , 1 ; ;  m s -b o n n ’ : , : !  I n . s - t n  n ’ - H ‘n T m ,  ‘ I n ’  Coo ’ ’ I P 1 - - I ’ ou t  i a  In ’ ‘‘ - ‘ n _ on i 0 - n ’’ -0 ,1
‘n v ’ s -  t o o - n  1’ 1 n P  n - n ’ : ’ - : o h - - n ., , ; — ‘I / I .  iTh , ’r’ - L i ’  - ~r , 1 e c - ’ i l , o m ;  c-t t; ! T u ~- ’s-”- ;i p m’ac- ’ -,

ti n s - o s -  c- b -I T . H o n ’, ’ I , ’ n , t b ’ n , .  r, [ n } s - ’ ’ ; , .  n o n ’’ ‘ n i ’ s  , n ’- , ; - - : ~~ ]_’v’ o o n - o - ’ l - n H ’ l - : t ’  4 l ’ n - j_  ‘ I n n - n ’
C 1 ‘ n ,  r P -p ‘ o n

, . f, ‘ ‘ - n ’ s-c-I I ‘ o n , no ’l_ n tv I c - _ I - - s - —n o ,; n ’ ’’ os- 0 - - n ’’’  I i: n he’ r ’ - ‘r’ - o
o : -n 0 0 1 -  n -P “ ‘ - ‘h ’ s- ’ ’ a n ’ ;  :‘ - ‘ I n , ’

‘ n o  ‘ I , ’r ’, ’i ’ ;- s - o; ’ ’ n ’ n ’ - n o , I n ’ - ,’n , - - I o n i ’ n ’ c-oli u;;,,n o s - ’,.s -nua

nsa o n  , In. nes - ’ ’ -” , i ’ (s- 0,0 “ s - , s-’ s - ’ ’t l  o s - i : ; ’ , S s-To o ’ - - n ’  n , m , -1 I s - c - , ,  : I c -v  1’ o i n n o c - n I s - ,
‘- : n r ’ a b o ’ - ,r , s ’” i ’ , n ’ n : ’ i ’ m , ’ v n o , ;  p 1 ’ , ’ - - - ‘ , ‘ on ’I — s - ” . ot nc - ’ ,”o - ’  - ‘ ‘a n ’ a -i tp-i r’ i.tc- oP, - n . ; I ; L p o -n

- , n , o n m n , ’ n ’ ’ ln  t o ; ;  le ’ n o - ’ ’ t : - “ - s - f ;  n t i s -  : n n n ’ ’ i n  - I ’ m- b - i _ o n to - : ;  ‘ I n ;  o ’  :- - m ’ - 1 I’-~,’ ‘-x I ,: ’ ’i :
nt i s - I , 1, n ’ 1 0 - ~no ’ Ia n, . T b -  n’ n c - -  i n ,  I rig P n ’ : ‘ n o  I ’ th~ s in ; :  - I ,: -no , ’ ‘- n o~ n s - o ; n , ’ l o t
os- s- un s t . ’- - n , ’ ,,! t o n - n - I ’ 0’ ::, :, I -n o ” t o n , I  t i n -  -

o n u n , i m o - ’ : , i os- I ’ s-n o-n on -- s - P n’ “:“ I p s -mI : ’± n ’ ; .

- ‘  ‘ n o b - t o,; , ; ° o o ’ t n - t ; l ’ - ’t , : , ’ , i  , -~~- - ‘ 1  i.p I~IL ’, ’ ’ n oo n ti- n ’ !  H

c - I  ‘s--Il l I’ ~ll~

- n ’ - ‘x c -  r ’ ’ / s - mo p ‘ n , - , ‘ ‘  m n -  I n ; t a

- < I o n 1  I m p  t , : u - n  ‘o n ’ i n ’ n ’i,ed ; 1 ’ ,’- r ’ , n j  ‘ t n  I ’  n o n - I  : ‘ o ’ ’rrn t b  n” o - s - i~ -r ,  c-o n ”
s - s ’  n ’’ l t Y ’ ’!  0 , 0 , 0 ‘P n ’ ; ’ ; O < ! - ’ ’ - ’ t ’  - I ‘ n ’ n o n .5’- ; ’;: 1,” o.,’o t :--r’ b- t o r i - - n  as t o  l os - . ; I s -  t i n - .
i n ’: . , o ’ - o ’ o ’ I , , ,- ’— ‘ ,‘ n’ ’ - ; ’ I - ” n ,  m o o d n o ’,’ m o l  n b - i l - -  S s-ni U ;;,: I n ,  i n - -  t m ’ n ; , , ,H ’- - r’ :’ i : ; p — i : ’
s- ’ ‘1 o n ; .

‘lb ‘ !I;nfi’I (- u nII , o y n - - I ’ ‘-s-n ; tm em ’ I “ ‘ l o T - ’ ’ ; ,  r n- p - on , ; i n  roi l - -  I r o n - ” ’  - ‘n ’ ; ’  ‘ - - ‘m b - i t
exl ,;f t ri g 1”c- ’n- ;raii’,’ n 0 1 0 0 t ’ - ‘j ’ ’~n n ’ nno i na- ’ ’ t o - s- n s- - i - c-~

1 s-ign’-’- -m mn ’ ’n r n , I t . o , t ‘s -fl ’.’ ‘ 0 0 : -S o n S ,

1’”’ b - of ‘ m u : ;  0 ’, :  l~~’ I - - - r o m o n ’ ’  n o , ;  t l i o n -  l ’ ns - I o t m ’ n l i V s - S I C ’ O o  ‘o s - ;t ’o ’s ’:r ’ betw ’’o- n ,
5 ( 7 1  ‘ m S  nv ,i~ lo in , t o  , ; n  t o ’ - - ~

All, - ‘ at  i,~ -to S o r n I , ’ n n ’ m o n mt  ‘ :  p - ‘ ‘nou n ’ I - i ‘ np 0 0 1’ ‘ ‘ t O o t  tin ‘ n U o t n ,- ns-

A , :., ’ r n o ;o ’ i - - m S a - n , - ’ - - n’ - 1 ( 7  n , t I l - - ’ ’ a t i  ‘nm ‘I , ’ ‘vn; 1 ’’r t im - o r g  ‘ i n n S , , ’ :  ,~~
- p n o n ’  ‘ ‘t i ; , 0 no ’. ,!

ri o . ’ , ‘, n o r ” - - t ’ n o t  o n ’: trot  o t t  - U - - - : ,- n - n ’  . IN a t  - n’ I - ‘ n o  I Is , i n n  t i n ’  Io° -s t , ,,c- ‘ - r ’ I c- in ; I ’,
0 5 - :  n ’ - n ’ ic -i t c -H I ’ n’ use’ n o ’ ,~ t -  S ; s - l o n l  - - - ,; . It il’ ’’ x ~ a t~ - - I - I t~ n n o n  0 i nn ’ - - 0 1 , 0 , - n ;

‘is I i i  h’ ‘ o n , , : , - - ‘ I n ,  - ‘I ‘ on , -! ’ - S o n  i t r n I i  t os - ’  I n  on ’  I o n - -I 1 - ‘I ,i  n o t  n o n ’  r I o -  p - noo n - ‘ :0 . 1- t o o l - I  i i t o - - i

- v a l f ’ - r  r ’ipht~ l oa f’: I : , i i ’ ’ r ’ - ’ : , - I  n- a -’ ; - m mni n’ ‘j o b - t n ’ - t o ’ ’ !  n o n ” ’  ‘rmnnilly n ; , , o n , o n ’ i r , t o  - I  w i t h
O ‘ i i ’ ’  n rob use- i nv :’’ I S I - ’  l o i n , ’! r ’ on’  ; ‘‘ -rty . In so I n ’  n ’: i n  is ’ 0 ’,’; t o ’ H ‘~~‘ 

, n t n - n ’ -

6



- _ _

c-’AP’’ ’ I T ’ I ’ i i - ~ 01 IV”I ’I

‘is’ ’ ‘ n ’ l,’;’,m n ’ ‘ ‘ s o  I i ; ’ ’ - -  x t is’ m ns - . 0 ’  : 0 0 1 ’ i’f i ty s - I ’ o o n ~ n i - n o n 0; ; - n 3 a  a l 1 ‘is ’ th
t ,l ln  ‘ o ~ 0 - ‘ ‘S i sO;  t~ ms s-’ o n  o n n ’ - ’ ’ ; ;  to ,00 o ’ i ’ ‘ - -r :nt-- t ‘ ‘ p  n o m ’’~n ’, : ’ t o P  r ,s- o - ;e ’

- 0. 0’’ , i s i s ’ : , ’’~ ha ; s - i n  n-n , t i nt ’  ‘ n X t ’ s - ’  - - !  ‘o ’ s - n o n  t o ;  o n ’ - ~o , t o  ‘is- n , ‘:1 a° s-,” . S ‘ ‘ :

0 -  ‘ b~~~0 ‘ ‘ ‘ ‘ m ’ ~~~ ’ ’ I ‘:~ t ~
j I m - Y  ,,‘ i ; n s ’ - ‘m- n ’ - o -  - ‘  ; n n o i e  ‘~,,‘ r :~ o n i : ‘ i - i’m ’ ‘ I  I “, , b i s o n

a supp i- n: , - ’- :  t n o i ~ s-s-n o t - n’ , ; o n ; u : - l ’ -,

In’ , s - ’ ’ ’  pn. f I ’ m , n ’ ( h o ’  S s- ’ s - I ’ s ,  0 I s  - ‘ : ‘ ‘ b o o - n ” - -  n 0 T oo t the n o ; ; ’ ’’
So , ’ , ‘ O t 0 0 0 f ’ I  I n , ; —  n s - ’ - ‘ ‘:;;, n n ; o ” -; 1 0 , 1, 1, - 5,’ 1:, T~,’nso n: I pb o :,’;sn i t g  o s - I.e o f  s-ma-’ th e C I !  1,”: ,’—

i n , p J i n ; c - n s - :

1. ‘ - ‘n o -F : ‘n” s e n, iH y  t ’n nng ’n-” n.el ’ i ’ ’ no o Lo .~ n,nos - ’:i s - z i l , l  ; , c -  b ’s , ‘ , - - n ’ n ’ -: i
- o n : - :  ‘ I n f o ; :  n’ ’O ’ ’’,’l t : ,  (7 on; ’l ’t tn ’ , So’ i ; , ’ b s - n , o ’; I _ r I ni ’I i ’-r : ta ‘ o n ; , -c-’x’’ ’ ’ : - 1 ‘ ‘10 m 1 ’ ’, r
I’H o,n o t s - ’ I n ’ L  —n ’ s-isP; ‘ ‘- ‘ - p o e ’ s  ‘ I t o : , ’ ! ‘or, ‘viol ’ ’ it - s - m ol t ’ los -  i n c - s c - n  : n I l l , c-’ ’ o ; s - s- o I  ± 1

- , - - I i , o 5 5 , 0 0  , 0

2.  A ll , -‘a°, ’ f ‘o : .  ‘1 ’ -,, e’s-fl.,’,-’ °Ie’r’’IL ‘t . os-n J s- ic - of c - n’  c - O O n o l ,u] . n e s  s-r b-L i, be s -n ” :- ! n - c - n  - I

en, t b ’ s- n i t ’  ‘ ,h n n i -to ,-’,! - l€ ’nt oa : , ‘is t ’ is - - urn ir o ’nn i i t - ’ie’o0 , c - e r - i c - ’ ”  ; , 0 1; 1 ‘t i ’ n ’:~’ i , , n r ’ i o  .0 ’ -

‘s- . lim o s - ic-il 1 ,,: o,T0of ~ r t o i ~l ‘ ‘ ‘ t i ’o ” :s-i i o n i c - n ’ ‘- ‘ o n n o t a o - - I  5 ,, t O ps -”:’ t m O ’ ’ ! ; t .S , on ’  la’,z,n
but nat no-r”:ns-’:, ti 1t’ :, loc ’;,c ’J ’b - : I t o ]  no ne’ b-ti to o : t oLL 0 ‘ ‘ ‘ ‘ ‘, j j_ il  t . ” ’  01 ’S I ‘o f I

S n’ future i’, es - n , en f ’ i - ’ i r ,, i use ‘ i t ’  the o , , l, I  , ‘ttecs- (,;to ’o n -: n’ ‘ I n -n’ ~ n ’ -

o s - n b - i ) .  Tb’o s n t ’ s - - I l :  -v i l l  s L y  ~r - o a l opr ’-p r ’ i n t , ’ ,- :~‘s-o ’t n ’  s - n o r,’:: n’ 
~

‘ i l - - i c - s O n ’
I i ’  sn o , ’ I n ,c - itl :’:, ‘1 ’ Ps-’-i - n ’ j ’ t , j ’ n o .o -s- f U ’se nosnn ’ : , o  ‘- -r rn r , n ’ - l m e ’  n o : ”  n- , n: t ; , ’ , n ‘ 1 , 0 , _ s - S .

u . The --‘ s-a:, o; ln ’ ’uI. - i b in ‘ ‘ - ; , , ; I ’ !n ’ren ’ m c-o ra l I t s - s - u i ”: at , -,! pbs - i t s I’ ‘ r ’  l ’ s inc - n. -
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- ~n- 5 ‘ I n ’ s ‘vns-y . ‘~a ‘‘ r ’ ~‘n - l b s - f  I - n o - ‘  oo , t r e l  can be ar’aonmplished with ir,
t o ! ’ ] . ,  I b - m e l t s , a i r  p l lu t i - n~ is a pr oblem in ‘r~by a few b i m i 1  c-ni

1 “ . 1  i s -  I c  on , a’ . r i n ’  buns-nan p - a o s - ia l , i  ‘ I t is widely dispersed . Er - s lan t  is
.
‘ ‘ r ‘ i ’ t I p  pn ’ i ’ l ” m  t i n s - n i r ”qu ires appr opriate ~~ tershe d manageme nt and

t n ’  ,‘ “ ‘ ‘ , ~~ o I s-n, ‘n ’ - n v  I ’ ; ’ ’ :~~ - - ‘gr;izamn r’e I n  these assets f-sr a patter mo
em ’ ‘i , ’ or ” n- ’;’ I n o’, ’ ‘ ‘vi o l - i t  w i b i  preserve r enhance the estheti c- and
I, ’ nr ’o ’ b o -r ’  s - so ’ ’-  t a’ ‘ m l !  n I  - s - c - ,  l t c-V,: i - p n n n ’ n o t  thai ‘let - n ’i , arates env ir ’) r ~~enita l

111 1 ’ - ‘ n ’ 1~~~: 1 by ‘‘‘ m r s - hur t !  s - - i

I _  _  
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J’}~:, ‘ s - ; ’ ~ 5J ;, ’i’ I ;  F’ l-J,,l 1 P1— ’
I-b-’i ,A’l’!’io ,lI’b-) i - ’o’F~~(i-I-IP ’ l

i’o , b o : . ‘ ~~i - n , n ,  , ‘ u ; n ,’s-’:; o , , n’ I ;’.ec- 0 , : ; ’ -  L 1 i ’ , -5 i n : ’,’- ’~ of ‘v o t e r  : , n , ( j  [ n o .0, ’: u s - t I l l  n o l l

‘ no ’ , o . ’ ;, ’o n n i ’ - ; , ’ - ‘s - n o n !  d c -v t ’ !  -;  ‘ c - n , 0 , ,  ft n , n I s - o f ’ - i s - n :  - n ’  l~~I t ’ m ,  is  px’ :onen , i,n:n n on ’ lb - , , ’ .  -

U ,  01 ’ ‘is’ , ‘ ‘ i ’ toy pm ’ i n , ’ p o o l  ‘ : o  0 - - p  r I i ’ s  0 - 1 ’ u , , ton ,’ Si m o n  :7 . ‘, ; ‘ , , n ’ n -’ o ’l on t o o !  n’ ’  - - ‘

The p t ’ s - ’ : , ’ : n t n o i ,; nS  of ‘ b o o  72.2 t n , i l b i o r n ’ m ’ ’ n ’ n ’ o :  u i  i n t o , - !  o n - ;  I n ;  , ,  , : :Lr ’s- , 1’i . ’ , :~! soy
- s c - , awn,o : n’sI’ , t p ,  sail I / T o ’s , - or , n i  ‘ ] n - i s n - O , ’ u L  “ V ’ s - ’ l ’ ,’ I ‘ 5.  ~, t .  ‘ ; n I ~~i ’ ‘ - 0 , 0 - ! ,  ~~, !s-

: n n l L I  t o n  ‘;~‘n’ -’s nj r’n.’ ‘ . “ ‘- v n ’ n ’ , ”t t  n y  W ’ I n.-n ’ . t., o , i n ’ . ; , r ’ I o n o , - n o n , 0 ’ - : ;  U f ’ t ’ ’” n ” ” o- !7 m l” ’: ’—
‘ - 0 , - c -  t - ~ , n I O , ’ j I , ’ o f  ) ‘I : f ’ , , ’ o n’ - ’ o ; ,

“ o:;’otry of t n ’ 5 cI : ,oter  Uses

1 ! , ’ -  l u t o o b  v i r p i m o  en ’ u o n o o , i , ’p l i ’ i  c-nt  s- ,~pp I y 01’ w o m t . - ’s- ’ is ,‘st f nm. m t , c - o n  to ;,‘- -

n c - I I I ion ‘o s - c - —  t ’n : , ’t -‘ , n , no u ; ’ o b y .  This n.- :!, I “;‘,,t,n. : i s n s - t , n ; e d  o pLn’ ‘ :, ‘ ‘ - - : - ,: , ‘ f ’
, n ~~~ - -

~~ 
t ’ r’- onn t t .n,e n ’ n.: p i O n o  O o 0 0  c - ; n o ’ n , ’ u o n ” ’ o !  ‘s- $,, T o n i :  }“ n ; r s - ’ s , / n . l ’ i . : o r , m , n m l  Le n - n o ,  -

O s - ! ’ 0 I on: Paris amnd C-~ i ° - e ” t - lu ’ Rivers “in ’ i , ! ; € ’  5, ° — ,’i:’ -t ’ n -’’s - ’ l

‘Ho~ p 5.

- n , — c - i t n :  s - n , s - p i , : t n u j n o s - ;  P.o t ’ 1 “ 5  s - n - I - t e d  to n t o t ino ’ S ‘ n o t i v i t : e o ;  l t n  t i n ’  o ’ c- 0 ’ I o m n
n - n ’ - ’  ~~~. i s-~ n ’ o I lb  l c -’nn ’ -: r’c-— fee t . T l o o : , ;n. ’  dc -1 ,- l  t~ t ,  I o , , n o : ;  I n , - L ;s - dn: t ! ; t ’ ’ ’, ’,’ nn ’ s- ’ :2ps - ’  ‘ t o m ; ’ , : b-

o n --- :’- at  t b -  -- -5 bevel o , 1 ’ -l ov e ’ ! - pzt , ’o . t .  ‘trod I , ’,
, L o t , o ’— ’ n :n ’ on , O o ’,’( - - r ’ O m , ’, ’  - - r ’ n s-” - n ’  o —

1 “n n- v ’ ,o , ’ s -” b - .  i c - so  l ’r u mn o ma I n ,— s:t€ ’n ;, x’n~~ n” s - ’ v - j b - ’o ’ . Do ol  o m 1, ’ ’ ,” ’ ! o -  -n - c- - t p n - , p O 5;  ‘~~ , c - s - ’
- - n ’s -nc-nor’ ,’ 1 0  r n ’ S l n . ’ : !, : o v n , ’I’ mopn -: -sc -r id !, 1s- o[ ,S t , } , n5, n :o ; oy n , , - ! h o c- ’ , ’  on’ ‘ - os” - ’- ! O n  0- n e c - to n -

‘o5n:ato (I s l op ’  t , n , ’ y r  0 “ 5 .

j , n ’ t , i n o o n o t , n ’ L n ‘s- I ’ c-- mn— mt i t n :  - l a p I n - I . ‘- ,,n n t o O  ‘isi’s-” ’ rn oo n.o i n .n o n- n i S i c - n j  I s -  n o n ’  ‘1,1 ’ s i ’r:or:,o - —
s-i- c- n. , onl , ’ o n .j v n onn ol  ‘ is - ’ , -  no n nnt  to s ‘ o ; m , o p t  t’’ , n ’ o O  ‘ , o ;  - s - -. ’n ~ u ~ ‘I . -j t , o :  ‘ 0 , ’ ,I ’p n’d Lo ~ t O o t - ’  V ’ i n ’  n ,.-i,F
o;t ,o otn’s ‘c - onI on ’ t Li ’ p r o s -v I s i o n ’s  o s - I ’  t , i , n s -  ‘ ‘c-i a r ’s-- lu R ivex ’ ‘ o Io t I  I l l s -p -n’  - b - ’ l o,oi ’ :o , , lo ., - b - l i t ’ s - ’

I1 om~;lt, ( I t o r m n pom - - L , n . ,l on poor !. i-nular , t I n n y os-s sj ’ L n s - —  I c - n b -c - to  an t ! i ko  not mo n-c - uo ; ssm x’ —
fl y re l ’Lc: nt dir e - s t relationships to st r’ n ’ o s - nn i ’ i.ow d im nin b -  o;b or onc -n ot not  Lee Ferry.
I t , a r e ” un on , to issance stud y of this t yj n n : , the on-site depletions have beemi
‘mijP ic - ni d 1 rn: ‘1 y in est i mnntiting - t b - i n  ‘s-b - s - p i t ,  ‘ n no,! present mod t Pie,! flows. His—
t , s-on ’ t o ’ vat’ n shortages i s o  t h e  on— si te dep l n ‘I, j ort ’s b- nyc - Lm’s - ’ m , n’ ‘s-’o °n’d s - o - i

by t ’ oo r the I ar c-st oon ’nsumptivn : ass -’ was by the L.  o -  t n n l  I L b s -n ‘ oo ’ s-’c-5 of ’
r ’r ’ 1~~t o f  c -n b ‘‘top s  , associated seeped and. i nn s - n idi no t no I phreatosphy’te ar eas , nt is -n i

irr ie ” oi,iom , reservoir evaporation. These n ,m n er : om ,:, ’oot unt for 62 percent c- I ’
‘ c - ’  t , o , t , n o i .  M i n e r  wat pr woes for other purposes were muni c- ipab and indus-
~, r I ‘ ml ( n s- . 8 per’’ ‘ - ‘nit ) , mm o n ’ s - n t ! mm os- s-nd , p c-vs -ox ’  ( L . 6 P~’ s-’ ‘en ot ) , so Len. ’ k — pc-rod evapor ot—
t , iOn c - n o d  1 ivi’n;t,oo ’ k ont o. ’ ‘os - il It I eo n (i J o i n’ ’ ’ n o t ) , and reereat ion mind n , mln ~~rnt n ‘ n o t - a o l
L i  o n t o  o ,m oo s - ‘is o Id]. s - I n :  (p. 2-n j oor” ‘ c - r o t - ) .  (s -v ex ’ on e— torn ! 1 ’  mi l l  ion ‘ n o ’ r n: — 1 ’c-s-~t, c-i ’ water
was t n P n o p  exported from t i n e  r ’ n ’i ’ l O f l  by fob - tn ’ s - s - d o  and Utah. Evaporat ion
I UStoc - O’o f r om m o r n  I n n — n:!  c - mo o r ap - n  l o o t ,  i n o 1 ’ n’ , - o : n ’ s - ’ v ; o  f r ’ s - n , I ’ l n m m n o i r n p ,  n l , n n ’ pn ’  ‘ i r o n ’ I ~‘n ’ i— Pos -wn. 11,
t c - n x’ I ‘)(,5 n , c -x’ m o ;o, i I is~’! o o o , n n s - U l ,  I o o n , n :  were ~ 

- o ( ) t s -  ‘n’ n —  ‘ ‘ ‘ I . .

9

~~~~~~~~~~~—,———— = ‘—‘ - - / —  ‘ ‘ — “ - - ‘ ‘  —‘—“ 
— 

‘,—‘—_‘— ., ______,__ ‘

~~~~
-‘—.‘ “— ..——‘——-“ ‘ ‘ __l.— ’ “ ‘ _______________________



I - - n T  II ‘ 1’ ; ‘! ‘ t ’~ T , ‘VAW0 Cs-F WATP~ o’oNl ’)

II t , i,P1 ’ I °‘7 °’ I ’ , - ° ’’’ ’~

0 ’ !  ox 0 t~ 
- t O ,‘ i_ m i ‘ - n o ’ s - I  ‘/n - ’iS  O t t o ’ !  p i c- o s - n i  O n ) ’ , 0 . ; , ’ ’  s - o p  I or, t o ot , - n , d i ’ ,’ 1 ‘ ‘ ‘ 0

in ,br ’ ‘J , i ’n - n s’,; n ’ t ” ’ p l o ’s - n nc - : iIs -’s n ’:o ’,i n ’ s - ! is i s - n i - n - ; ;  1:1 ’s - o r’ , P 1 0 1- i s - i ’  ‘- ‘o i l s - ,  ‘ n m ’ , ‘- O n ’ ; “ 0 ,

Jnoam ,_ u ’ o , ‘ n o” : ’ . Ti - i.’ (~~~‘ ‘ o t , D l o s - ji c- ks-s I nn ‘ i
’ 0 0 ’  “ n O  !. ‘dOo ’! , ( : l ’t ,  ‘is-’ ‘o’ o l o ;0 ’, s- , 1. n , - , - n’ —

n nnm o It :,‘ ‘ s- ’ a ’:, i ’ ! ’  o ’ ’ i i no ; s - ’  n’ ’ o f  ‘ ‘ b~ ’ 0 ; p s- C o n  - ‘n o - n o ,  o i l ’’ , I ~ 0 s -~c - -  . i_ s :~ ‘o ‘ ,dn.’’; I:,
ho’ -, ‘ r : ‘u - n ’  , ‘ i c - o n  : ,. 0 0 0 , ! — ‘ ‘ n , n , o b -  - , t 5 1 ; - ’; t o to “.1’ ’ 0 0 : 1 0 ; ’  t i ‘ - ‘ I - s - n t ’ !  - 1:1’,’’ s-

s-’ , . ) ‘ t , n : : c - ; n ’ s - ’ I ’  s- , 1’ o ‘ n - n - ‘ o . - , i t - J o  i - f ,  I c - n m : ‘ - ‘ m o 0 j o o n t c - n i  0 , ’, 1 -- i s - - c -  s-S , . ‘ c- f ’s-n ’ ‘s- c- n !
c-t sP e c - nd s - s - n  r’ ,‘ I - o r  , : ‘ s - ’ ’.’ ’ ; u , , i’, r n ;  I n ;  ‘1’ ’ ’ :  I n - - os- I o s - n ;  I -

: 0 - ‘ ‘ ‘ 0 -  on , - - : ‘ ,‘ ‘  i s s o 0 t - 1’ os - o ne s ’- : , !, s - - ’iss-, n , T o n i c s  1 - , m ~os- 2 0 0 : 5 !  n - n —
nn c-rs-ption of ~P€ ~ ~o n c - - n a - ’ o n . ; t, ’ n !:,n of n’ n ’ I - s - t.n ” n ! I t - s - n o n ; ’ ‘ o f ’  ‘SOil ’s- ’ t n o i , it j ,  r ,t ,’o i l t n .
S o , ’ n c - ron . ‘ o : : i  0 I ood ‘ c - o n !  ro b f ’ n .’l I  i , o ’w’ ,

p 1 n o r , n . i  i i ) ’ : : ’! ‘I ’ ,.

Tao - - n l o s - s n ’, !  - n c - n c -os- i c - n o s i ; ‘ , n - n i , - ’  I - ‘ 0 0 0 0 , t n  I ‘ I t:- , r ma I n o -  - m o O n - ’!’, .- u - n  , I n ,
~j ; n- ’b , ., , o . .i r n ;; n o ’s- ;;  -I ’ 2,jO’,n ‘ o  ‘ s - n ’ — f ’ ’ - ’ ’ f ’ ;’n ” s -  3 -) ‘c- ot ,~ ‘ p - ’ ,l x’n ’ s es- ’vo n s- ’c - .

— ‘ ‘ i - l i ’  , ‘ j  . :-s-.’ -s- r ’

l as-’ Os - nic - n : - - ; : ’  ‘ o n 5 , 1, ; ;  ‘ 
- 

0 ” - I c- t ’ - , ’ n ’ ’ n o o n n ’ r , s e r  cool s- up purposes -os -. 10
0 ~~

‘ 
~~~~~~ ~~~~~~~~~ n o to n ‘ o n  “5’5 ” ,’ n ’ u p  ‘ n o j - n o b - t - , ’  us- ’ 1.14 m i ll i o n  os-t i c-wat t s .

‘ - n o o n w I l d l i f e

i s - t i c - l o t  ‘ 0 - c- ‘s- ’ — t n - - n - f . was ‘ O t l o ° ” n t r t e d  ;s-y 111 i ’ irs - F o I’s - i - s i ll t i e ; ;  and 5 ,  -

‘ o ’ n ” - - i ” - , ” l ’ s-’ i O1o s- it  l o l l  I f ’ n -  I - ’ - i l t t ,In ’n : . o ’ ,voipornition n from ti n s-to n’ 0 ;n ’ i ’ 0 m5 t ic - oS
-- Or ,lb 0 , 00 ‘ ; . —~‘ o ’ - ’  i r o m t t a !  I n - , !  - Onnnn ‘ o ‘ n c - n t - n ’ , t n - n ’ ! ‘ oro d  - o f . I ; I :eoI pr I n ; ’,n ’ .r 1 y

“ c -  b-I s-oh and :s-’ . ldii , n- - .

I c - o n

j ‘ I n  , 1,’ ’’ ’ ’c- 1 - i l .  -d I stf,o, 0 ‘vms - on ;, o , s- s - O n ’ n ’, ‘4 - 0 ,0 0 1  c-i rate of ,
‘ . 7 s- s - n.m1 bons per s-’ ,’ ’i’

0 jon i -n: ~ ’ ,- ’ I ’- s- 5b nc - i I t o  ‘ n o  s- n - n ’- - ’ o f ,  I on  nays- : of’ ,ns€- . No reservoir l o n , s  s-’e,.nx’ e o n —
t i cs - :, os-s a ‘ 1 - s - a l r o n ,tr b-, pc -orpo :ne ox- opt I i  Sin and w i l d l i f e  i c-OS ili t ies  dL, - o s-n sc -oi
pm ’- . oS’ s-IS! y .

, ‘1 n .t - ’is- — p o s n r s - i  e v o o p n ) x ’ n i t .  io n s  and livestock use

o i oor no s - o .m i c - vm mpo r om t  ion from 22 , 0 0 3 5  man-made stock ponds with Wa-
‘ ‘ ‘ r ’ o n u ,f ’ j ’n , , ’e so n - n a  of 1) 4 ,- I , ) ’ ’  a ‘ 151 0 0- os-Sc-il pr irna r iby for livestock wat er was
2~,, ’j,,oO o s - s - r n ’- I’ - ’ ,’! . L iv e n ; !  u k  m o o s - c -  b y  approximatel y I mi l l ion animals ( in
- n o n f , t , j ,s-’ - o s - n I t  n ’ )  t i n s - :  Ii , u ,0 0 0 , , acre— 1’~”’l ,.

I t ’ r’ t p ’ - t  ion

‘“1 n n v n , ’ o n , , , c- , I ,‘ -‘ 
- 

I , 5eu o 1,n. ,’ r ’n :s of irrigated crop land ~~s l , n - ’ “ o
mi- n o ”  — i ’ ’,’ I , m ‘ - n ’ 1 ~~ ‘ n y c - m o p -  - ‘ to n n o l i t i o n o o n  n o r o n !  cr ’opp i nn p pat tern. Consumptive

: :n - ro t I , - - ; ‘ ‘ v - ’ n ” ’ - o o s - j i  b - n - n t  on - , I , a v o mI omit, torn areas util i c - i  m op  the Blaney— Cridd]~e

10

~~~~~~~~~~~~ I ~~~~~~~~~ ~~~~ “ s-c-5~~~~~n -” ” ” - ‘ ‘ ,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,



lb-s-I- ~~~ 
c - o m s -~ ‘ ‘ o ’vrn ‘‘‘ ‘,‘o, ~‘‘s- ’ r 1 n, ’ r , ’, o’rm ’ Os- 1s- :’

REIJ1I’~1i’I- IJs-II5 Lois-I :- - “1

‘S b ’  — i,’o c - ’  o t , o n - ,~ n y  . O n , ’ ,n n , , - ‘‘
‘ , ‘ to ;’, ’, 0- —‘ n ’’ ’ !  s- ’’~ ~

- 0s-,—s- ’t ’ ’- ; ro ;, ’t r ’ ’ ’f ’ ~ c - a- ’ ”—

so-i - n - , , ‘ r m,nl 1, - s - S . “S . 00 ~ , 00~n 2 , 61K 5’ , ’ , -.

- s-’ n ’ I s - ’  n ’s-ion s - )  - c -  ox , ~c’o ~~s-(oc- ~,-o,-c s-,~~,.-‘ f ’ , .  m l,: — , - o , ‘ , -- ‘s--s- 5,~ no 5. PC0c -
s - o h  s- n , ’! ‘ n j  n ’ 600 s - n . - 0 , 0 ) 1 ‘

~
‘.‘s-0( c-c-C 11.7°c-C

m’,’ - -r - o , ’ n nt o - ‘(00 100 ‘0€’ s-Os- , , b O C o
- 0’ ’ : , ” - Io- ~ 

,~~~~
- -, ‘c-i oons -s-n

1 0 
-  —~~~ ____

‘ ui ‘ ‘ 0 , 1  ‘ ,, 
- - ‘ - 0 ,. s - - n , 

- ,~ oo s-cc
- In ’n’ ’ , ’n , : f - n i

C - n , , . O n s - mor- ’ i ’ / ’- U, ” il , ’ , O O n ’ n O , - .S ‘p ,b - 0-0  - , - ‘ , , ‘,Cot .200 l , - .- ’ - ’ , ’ -0’(
I ro .” n - n , ’ n .l no , ” 500 , ‘- °~~~~ oc- 05, 000 -nI 1000 , °-00 s- i, , 6-:o(

L , ’00 5 0 0 , ,’ , 2 ,000 b-b-~~-- ’ ~s- jOo - ,. . .  - .~~~O I c -~~~2L
T ’ o,I  r o ’ , ’— , ’ ’ ‘ ; ,  , “ , ‘ o ’- ‘ ‘- ‘s-~~ is - 1, , , , ’(C°C ) , - , ‘10-i , ‘.‘ , o - ”  5 ,5,7,600-

- s- n’ , - -t , s-’ - ‘  .‘,‘, 0 0 ” , s - n. ’ - c- 00 , ‘ a 601)
‘ ‘ - n’ ; ir ’ - ,’n ,s r’n, ’ ’~~n tS , - l ’ ( ’ - I i , , - ’

‘ o s  n ’ ~~~~~~ 
( s . 600

‘us - ‘“r P ’i’ a l l s- ! - ‘ - , n - , - - - ’
- 

, “~. m o - ” ~as- c - -
‘ ,o ,; o’n,’ P-nn a, 0”

5 ~o , s- n o,1 , 0 , -

— 5’s - n ’  n ’ uo ’ -c - ’ ou t - r n” . ‘ , , 1 ‘- - , O 0 - m - - ,‘- ‘ , ru - n -s- 11- ,‘ -

— 0 ’ f  ‘0 € ‘0 ’ S “‘ 1 -  n o
c- n ’ - - - ’ , Up s- r - - ‘  - no’ , , , - - c - .

‘:~ s-~’ n’ ,, - ‘ n ’  r ,M~Prn “ - o , ’o ‘ 1  ‘

n- :o s - oo c o o P  ‘ o t , l ‘ O ’ ~ , o ’ ‘ni ( p s o  a s-C -c’ ,OO .
Elt”,o ’ o’ s - n ’  ; -  ‘,,“ - ,‘ ( ‘ F , - z ’on , o n n ~ ‘‘P00 ‘s-os-C’ 15, 1- i ’

n ’ n ” n  ho 1’( ,~ - - 0 , , ‘ i s - ’ n . ’  0 ,,‘,cc 
‘

Fi r, ‘no , -! o,s- o o t t o ’  ‘i , OOO I ,  ‘ C o ’ - . 1+00 11,
- .5 500 ‘ - ‘s-iC ~oo’ 1,

. 0 0 k— ’. ‘., o ’ ’;~, , ’ r’o ’, O I ‘ n ,
1 : - s -  n ‘it U. ’ l’° ,300 , I , ; n ”  l 0 , O+Os - s in , -

‘0 0 ’  ‘ us -  - - .200 - °°,8c’c ~ fl, r .::oo s-~ o ,
Ii’ , ’ so , ’ I inn

-: o .o:w ,, ~ ‘ , ‘ ‘ ‘ - u’s’ ‘‘~s- ’ .1+00 ‘ i” ’ , ‘ , Ooflo :  , “ ‘ .500 1, - ‘ -
‘ , - . -

10 ,  - - ;, ‘ , ‘ ,l s - . - 1°  ‘ , ‘,ui 1 1,300 ‘ - .700 31’- , ’ - -
n’s - r ‘ os- rn ,  , “, “, , “ 0 ’  - 6~9Q0 - , ‘ Xl 110, ,

-n ‘ ) ~1 ‘ ro - ’ n,,nn n c - n ,  ~~‘Ei i ,cs-s - ‘ ‘ 0 ,~ (’~” “c-’T” ’Rcom’o
. 15-  1’’

- ‘ - i n n, 110 + , “0€’ - ‘ o ’ , , n -Ct , ’ - ,‘ 00 - ‘ ,
c-n’ s’’  r - ‘ ‘  r ‘- -no, rn, ’ 0 -r , 11 ,1+00 0 300 10 .

: 0 , 0 -  1” 
_______ 

~

n ,

~

(c-j_ c, ” 
-

s - ni ’ ‘ sI n a l l  a! s-’ ‘ “ 0 0 - , - S o ’  t . ”q’(, ’on0 ‘ 
- ‘  , - ‘ X°m s- 0 -~~ o~n ’ , s - C t ’

— 1 ‘-o,, o f ,o s-f.- r ’ -I nnl r
‘s- Inn - ‘ ma ’ ’, ,,, ‘~ ( 00 , ’ _________ , , __ ,,j

~

,,os-s-5c-s-’ _ —  a -

‘ .x - o , ‘ al l . ( ’ ” ’  ‘, 0’, ’ I s - o s - ,  ‘01’ - n ’ , . ’) o ’Os-O ,

-. ____
— ~~~~~~~~ ., ,,, — . ,r”—”-fl ” .fl — -‘- ~~~~~~“ —“  —



~s-s-0~~r ii PR I’ ,: ‘ i’!’ITP tPA’I lJI ’ OF ~Ut f l Ii’~ !~lI ! ;
R !’LA’1’i-~I LAND I)n-VEi 0 ,l~,I n ’L’J’

n , ; o n t , ! o o , oci no ;,,! j,,:,t.t- nn s - , ‘novailais - ! a i n s - t a  on I o . o ‘a! , n u n i n s - n c -n , a n ‘ s - - o p  C s - c - I S l C  I - n o O , , .  i s-n—
I ’ , n t ; : ,  ~ t . S ‘~ r’s-’ t ’  n no n o ln. ’ !.0 Sm -n I ’ ! , -  ‘ I ,  n c -c - n- : - ; , I .  u v n - r ’ o ~~’n ’ on ! , ’ s - i t . W’ ts- , - ’ s - ’ S’i~~~ I ;/ on

s- i to ‘~ 3 ‘I) :s- ‘x’es. Also t .!nemn’ tic-i n - - i2~~, )o n : ,  n o -o res  I n i l , o - s - i ’  c - m n ’ !  ic-ot irri~~’s-t’no :
in ~ In c - tv u1’m,i n I t ’  l i on s-’

In , - I - n o  :.t :, 1 o , se  on wa s-n ’s - ’— :- .o n , S’ - ; n n ; s - sop , r ot s - nn  ‘o” )p Io m.” t  ‘ o , o ’n : o , ;  was os -St , i mn s -t c -o n - s - n ,
O f ,  - s - i n - ‘n ” , ’:is ’ ’vno c-h ‘urn otu rc -n ed  W o o s - n ’ s - ’  t , - , ’ n d o - n j t o o l  to t !n e :r’ -~pu ’~d t o o m , i ! c - s - ’tr , a ma-
n . . , t  ‘ o 5 0  boo i_or’ s- t I - c  of l r s - ’ i p m ,o t s - n s - : ; .  Im,:Iojt- :,to -i ‘ 05,; s- ’ - ;~~~ n ’ .0 o’:~ t ..0 1, d. ’~ pox’ —

- - -s - n~-c-o ;ap t ive  ~ Sc- O)y irrigated ‘n ’ s- p . ; .

Roserv cs- ., i’ n. ’v’ op oi” oi t  s-On

n c vn npu x ’c - n t i o n  from 315 I’ec-urvoil’s (other t iys-r , m a In ;  steno ;) was ‘c -n ’s-p o s - t , ’i n
1 0 .01 ’ I ‘o , ’ n oom n :’s - n L Opt ,’I’c -o ’. ion n ’s - m d t o t aL  138 , 4° --

~~‘ ‘o :ro— feet . Estimated nc-vns-pc—
r ation from regulat in 1+’ and ooxs - n lon s - n~1s-o r’n,onn ervc- I r s  used in :on ’sns’-,,nt , i  son, with

ti ,; I ’ 3 , ’ , , ; a-s - mn,’— I’n :eI . of tic- c,’ n~nooove s- , c - t n o l

;‘2JOop c-i’atiOn I c - Sos - from m ai l’n- stem s-es-sos - Ln ;tin op s -” n:~us-’Vc- i rs (F 1’s-im in~- Gc- n ’, ’u ,
, oj t n o , - o s -  xe— feet , and Lake Powell , 5’(6 ,oiuo - ‘ o n , ,’r e— l ’ n , nc - s -~ ) for ‘1 ‘ ,n4 5  r,or;;o;,;li ‘eu

‘ - nib -itt c - o n s  ‘van ,n ‘1 1 s- ,000 acre-feet. It should n oc -  noted , !, c -ow c,v, -s- ’ , t,~ , - ;s- , t I mec - ’ :
o’v’ oJ.ou s-’ai. i c -m n [‘-no ses will os -c -s i ’n mm r pns - os -  againnst  the  : : c fnns -r ’ a s - e  n, 0 0 , :s-t ,oS on’s- I

‘ , s - s -” t o t i  m m mcm i. of ms - n c- is re i_ o s - s - red  i n  the Upper CoLorado is- t v n ,;r Basin to nn , 00 , r:s-s

‘ r e f  I ‘,‘o- i ’ c - ’  s - ’ s - o - j u  i red by the compao:t oct Lee Ferry . The Jier ~n e mnl ’ s- t ’us of ’ evapo-
rot ic -n ; I o - ‘n o ni - n c - t o te  w o o c - ! -’ b t i ’on , ’ n ;  on c ’ as follows : ‘301 os - ’ oorOos -~ ~1. ’75 ; New
5’ ’~, ; ’ ’ o ’o , 11.25; Ut m o i n , o 3 . 0 ;  amnd d y n.s - n o o in ;p ,  l ) 4 . u .

Water exports

‘I s - ’ ; n : . o.o n;,n. , o , , n . ! , ’ o i  mn d iversion x’e.nords l ox’ 3 , n c- I ’ t he ,‘o nri’ t ’ o l , 0 ‘,‘ s - o p’’!”itiv e 1 50—

I I  I t  15- 0 tie r” - ‘ oo ,a l y osoc-oi f, , c - reflect lSiis-5 0o ’mo n . ’ r ’ n ’53L’ n n X t t ’ 5 l ’ l , c- S  ti ’s- f , n ’ s - Sr c-non t !’nc-

r ‘ 1  c-n,. Nux’mc-oa l I s - s n - I  i ‘
J h5  0 135 ’  ‘ !o nn ,r pc by 55° divers i n. nnn s’ In P c - I  o n ’ ; m o t o  was )4 17, 100

- n ‘ f t ’ — I n — n t - omod by b’( u iversions in Utah t i c - n o  l i  tJ , 50 )0 , a- r e— n ’ n, ’t ’t

Diversions in Utom in of’ IP-j,5cs-u ‘ os - r u ’- Its-ut were to the  Great b-ac-in Re-
F p l c - n ; .  “ c- I c -m a- to  diverslorns-n were : 35, ,~5 - o ’  acre- feet to the Platte River

°‘ i11. o o n c - ’ ,r 1 ; f o i s i r n  kept on) , 45 ,t; -)  o ocr e— lee !,  to t I n ,  A r k r i o n o o a s  River ( Ai ’ kn n n ; s - n o i n n _
Wr n i t n , s - — H e n ’ !  Reg ion) , and , 1. ’ t o  o ,o~n r e — i n - n t, to t in ’ ’  ‘ in.) i s - c - o n  o l e  Region.

W o n t o n ’  imports

To i l  s-w to th e mul l i c - no through a transmoo nr ntai n “ liver s i c - n ,  i ’I’ o ,’ nn ; Pn :v i_ er
RI o J n n X ~ , ; o  l i o n  (is-” :’nJ , is - as-n i n ; Region to the Pc-r i_a River :nvel’ns-pe’o; 2 , c - o o - ” 0 :o ’r€’—

“ o n - I , . Th i s: represent s n m credit :o . p m o i n o o c - t , local O i ls - n ’ wi thin this n’n - p i - , o n o .

Wn ot er oj o i.al. i ty

o n !  I ty c-I’ t 1 nn , ’ 51 mi ’I ’O ,o - - n , o  m d  !l1’ uo o l O o l  t i n t t ,€ , ’i ’t o 1 . — 1s-e ncm n m I 1 j  ) ‘, O.OtJ t’I 1 0 0

all t , ! t r ’ n ’ ’ ’  1 0 0 0 b , i ’ ’/ ’ n ’ l n n O .  s-/ery FP s-n c- b - 1 o o n o !  i t y  is to o n -  l ’o o o n n n l  n o t ,  I o n , - ! n n ,,’ ; m o i  c -i ’

— — - -. -‘ ,_, ,•_ —,,,, ,_,,, ,,—‘ 
, ,,,_,. ,, ,
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i-A s-s- II l°kj ’I ’,i’N9 ’ 0 1i~n~o I ~ ~I 0 ; [~’ s-J/-!I’ I-P A 1,s - s -
‘LAT i-P fJ°NP 1 - ; -v - 1 , , ‘ , i ~ - 1: ~l’f

s- ’ n ‘no n ; ,;,’ n , n . -ar s- i , ,’ moan s- o s - inn  i l l  vm s-u ’s . Lneps - ’ninia t ion -s- f ‘ o n u n o l  c - a l  , p s - n y c - i  c- Os-

I uLOg l ’s-o.l ‘~ o , ns - 1  it y is eviden t - os - c - streams pr os -Il l ’ , ’ , , 0 0 c-j c- ’, J o , W ’ 0 n j ’oI , r oost ’ , I 1. —
I rn~ l’n’o,- rr, hyoiroll o p T s - n  , peol ’s-pic  c-nod mann—made i nI ’lut ;n , o , ’cs . Pol l -mt  ion pro s—
I m an n of ’  v I r o n i : ; l  fy ‘‘very I’urn r o , ait t ;oc-pn ; , 1nc-mlL~)soi L L y Limit’ s- in mn~pn [ Ic-s- In ; ,
may s-s-u I’ -’ , n c - i  dl s - t o n,’ r ’o’p s - t o n , .

i ’s - s - I  in it .y is to major water- ooi_u ali ty i_o r s ib l em particularly i n ,  Sloe l a w ’s’
[‘ no n ’’ , c-i’ t n ne Col-,r:mdu River Basin. The princ ipa l efi ’e-s - t of’ salinit y il ;-

- s-’n.- n s -s-soc- c- 000 Soc-e S 10 ,  toe Upper Colorado Region will ms-c confined to lialteno
‘ ort oac - pc - s-nm -r n - i y in  s - s -n t ;  lower reaches of the stream systems . , ,l ou i _ t - l o a d i m s ’
nI ,  I c-a l” - c - c - t n t  o ’ n o ’ F- ’ m t i : n ~’ m ’ 1 ’1’~ ’,ot s of -nors-swnptive use or depletion ‘ore the

pr. ] n nn’ c-’y - ,.‘ o r s - n o e n o  of n ;nol in ;i ty  increases. C - f  the pr osent total salt :s-smoiem ;
at ~~o ’n n , O Ferry , it Ic - cc-I im,,jt,ed that 50- 6u percent of the salts are ns-’,nr ,i ’ i eo n
I r s - n o ,  ~‘ n ’ - o [ c - F I I , s -  ,n jft’u~, e o t  sources , I ° 5 - l~t , percent from irrigation retur mn to ‘c-s c- ,

c-n .’r “n o t  m ’rc -rn ;  mn,j :,ei ’ai  spr i ng s and other geologic point sources , 0 0 0 0 0 1 1. p er’-
C en ,t  s- ’ r -~o~’c- o n ; s - n o i n .’ipa l arid industrial waste water effluents.

‘ i l o t ’  C- ,ooto r ado R iver  i ’m-c-ro n below Gra mnd Ju nction , Colorado , ‘ nown0s tr e o s -ns - ;
to Sec Ic-err y l o o m s  -ann average Ti _ Ic - I n . :c -n oc -em ,tr at io n vary in s-p bet ween ‘o b o o n t . 500
o: o n ’ ./ i . -~n n- t 700 m ; n p. / l .  The Green R iver , except for the Flamin g G-srpt ; Is -cc--
ervoir nnr ’ea , and th e n c-no Juan River do not exceed 500 mg./ 1.  of d is n ; olv e ’o
soil-Is ‘ iS onne n osured on ‘ m 10,1,11-term a v n c - r i m n l e .  The n.n oncentros-tions of dic--
;;ol’in’ o ;oa it s- ;  in  some tn n o n s - t n n n ’ y  os-s-reams s-re considerably h i p loor .

Pros - i ;oa n ’n.- O r’ - rn ;  ni n s - an od o c - m ; n - nn  os - ni l  t o u t  iV e  o ; n i n , o - n s -  i n ;  n .m 1s -ro ;ol  urn,  i n n  i’ ‘ ‘s- iOnS

‘s-i ’ ton e ’ Uppe r i S o  in  teno ; a nd .I aoo -1 o , : s -n ;— C o l n , r ’ n o , d c -  5,io , s- ns -x’ ep I , s - n ; n :  . Ti0 i _ n o  n.lr ;, oj ; , :o , ’o -

n,,’l imi r ;nnt .  c - n o  an o’, n s -  1 ,70, os-n i ion s of nn’t , r no- o s - m f ishery.  s-tre ss-rn po l lut ion0 i’m ’ :o,
‘:. “n’ 0 ’t.-1) of’ radius-i t i_ vu mi l l  wastes , I ’orn nnerl y louver s ’ , bo ; o os -  i n ; most s - nc - s - on es

‘J n nc -- nn ru ’n c -~ - e- l  to o s- so c - e p t n n u l u  Leve ls.

I I u n s - p o ’ n o b - e o b  c-cd i, ron u n n t ,  ‘ .‘ons -nn - :nt rat  ions os-nd loads vary w i d e l y .  ‘
‘ n o  ; i m n its - nnt

in :oo ,00 no n .n s t ruam s-  n’coacin e s  has historical l y beers- detr iment :ol .  t o - c u n ; o,nwnpt ive
uses-n of’ water as welt as to I ’ L c - ine r ies n  amid n’ en.nreat ion.

Inadequately treated el’l’iuents from w o s - s ; tn ” water t n’ -±a t n n o t - o o t . works i;c-~;c-
-;oousc - d depress e-3 oxygen levels , potent Lom ily ha;:omrdouo: coil  i ’ m  s-oms - :teria
densit ies , overproduction of oi.l pooc , arid other delet er ious  eI ’ i’n - -,’ t s  in many
short x’uo ,i-,ohes of n :t re am s.

Health I’o . m - : t c - s -’os-

Various environmenta l health pro ,) o l e n n 0 1 0  t - x ! n n t . . i - l jo idem lolop ic a l  o k m t o o
n o ’oYye it t t i _ n o n ! ,  for potent b i L l y wal erborr ne d i s c - c - s - n e o n  tine I nn s -’ id o,’n nrn e n” ot ,t ’ is
2 . 5 t ime s t ,Fn ot t  for l i o n ’  rest of t ine - ‘ i s - o~nntry .

Watershed s pr imariLy i n t e nt o i c h  I c-i’ public W c - tt n , - c -  n n o n l 0 1 0 l j n - n , 0  ‘ n r c  bc - I  m~
o,sed more n.mnd more by rn - t in l’or o s- l ine n ’  J o n ; l ’ j o n  , n : n f s  , t . hm-n’ o ’by n rn n ,m k i n n ~’ l , I n m ’ n n n  ev o ’m n
more Sos-so nept I tile t o  po L Lo s - I .  I o c - t  o n n n , j  , ‘on nt ,nmn n o j natio n, W at er 0 0 0 n i n l o l  j o - o n  vary
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1 5,0- ’ - 11 k i l o  - n,i iTt , ‘o ’ o’-,Ts- J ,  0 -1 ’ ’ 4o’-,t’ n ’t ’ A i m
i s - ;  II JoT ;-~ t l,s-P Ln ’V ’II , -

‘0’.. i s - t s’s -’ ; o ; n t y in ,s-t,n nt o-n ’ioicg i ‘s-n I -~~n o o t  - i , - , - :n ; i n a o n - , I~ .,,
o . -‘n n ,nn ,-- n on ‘ o~io ,o I

ns - o , i u  n o t  ,.m , i t  I , :  - , ot  - n : ’  o -  0 1 ,100 , ,! 20 ~-s’ r ‘ - n . ’ ,,5 0 f ; n -  1 0 0 0 l o l , 0 n t , c - an , - ‘ u ’ i n , s t , n
I ;, ‘ n t  - 0 O s - n s-0 , , n , t ’n so i v - ’  -‘ n o n ’  ~‘ , ‘- t n 1 s - n - -  s- n ;, ’ ; , s - , .

Io ;o~0s-’- ,
~ - ’ns - ’ O h  S I ’ n os -i u S  ;~u L  i o t ’,s-’n ,n ,  0 es -n ‘ ‘ to , c - s - - o : , 0  ~. i o n  n c - n  ‘ ns - , t ’ - o ’ , - o L o - ,  n . y  i i~

o , o s - . n °, ,0:  L t ’ ,  ‘ - -n 11 
- - 0 , . . A rn nt-not .‘ n ’’ .’- -J 0 -  ~o o ; 0 ‘ ‘5 , - - 1 ’ t ine  o l  . : i ’ s - n ’o I

s -”’  ~~~ - In ’ in - ‘noi’O ’at , lo JIn CO [ - s - n i ’ ‘ n - l o t , It~ 0 o 0  ‘in n s - no Sos-’a 0 ; n t i , 1n ’ J ;1” : o L c - - r;; ; o- ,

L~ ;,oo n ’- ’ n’n o ? - os -c- i l et.mn.’t ’n mn p I -1 ’ o ” ;~ o n-n c- , and l~ i,t’r:e; s- tin:j’o’ p t ’ s- n i r ~ ‘so o : o , n - n ’; In ,
o t o c -  ‘c- c-1.~~s- ’ 0  - ~ :; 1,us - ’ - ‘ - :01 , , ‘c-c-nol °b n,s’ ,’uno ;,,’iun ,ox’n;-i ‘~ n n ‘ s- o i e ’ i _ s - s - n s - t s -  o ; m . m r ; i l .c-i’ y
La,, r i ’iLL n ’ ,- a s - - c-’;,s- : .

Sc- s - I - s - i  ns-’ I ’ o s - l ps-’a o s - n u s- ;oc - ‘c-u ! 1 j c -s- .u n.m lo n :n nIt,l; n norn c - o s - t un less au tos - c- ms ’s ‘ s-re
t o  rOt 0 .  1 c- ,c- So-p ’ , ’ c- os- o p t s-  , ; o ’ . t n n n ,’r - , . Potential radic - logi ’s-al  hazards ac - o s - c - - I —
‘p c - -c- n~’i  th - , o ’ ; o n . i - us-n 0 n i i l i o op 1s-H n ’ s - n  ‘,n s - ’u presentl y under stud y. J’, ’L r r s - o mnmu
- 

~~ , , ; n  ‘ n t  - - S p n o s’t ic-u i_ no te  i’n , o’ i i~~n t ’  t j vnc -  r;iatl,n;r os -nod cor;s-ntm’i’s-t l o s - n o  of n o ’ s - i ldin ps
‘Xi ‘ I I  I s - n p  i i  I n ; n :  ‘~‘ s - ,I- -s - . emi S rn -c - n c - n o  ‘sin :  arm ’ i’e- ,nn ,n r ; t  p r o ’ ;0 ;  c-inn s wE i - s - I ;  h~o v n ’  o s’—
‘ -. no , ,: , , -1 n.n .;, ‘ n o n . .

A i x ’  n s- I o ,‘i s - a ; ,  pr ’- a n o o ~ _ - r i.s os-r e,’ c-~n ss - t t u -i ’n , - , n . ‘l ’ in o ,oi’e ‘ or e  ns - :own;t .er ‘s-I ’ j , , o ’ .s- n—
to ’ I c - i  I -‘ n : . ° no s - r n  r-s - s-’a l ar on oS t E s t , inns - v s - n  o,m mn n s-c-n . nia ted  ‘ s -I r jool [ n t  i o n ,  problems
S t ; - n t n  ‘ ;5’ 1. - c - n  ; n o ’ n n s - t .  , s-t o t s- ;am , al  l’alfa to o- ill s, c - ; n tl  t i n e  w- -on.1 ~o i ’ c - don- , ’t 10 I , ’inots - ;

n - - i n  n o  ni ’s-ne r o ‘~ nnn , n - o s -  ‘n ;n n o  o s - n ; I s - n o ’ of was tn -n o .

i’l o -n o i l  c - -,,;, ti’o ,.’

° s- ’ O , n - s -’s-: i’s- s - i ’ s- .“n;w I ’ I o t c - n  ‘ ‘ o n ; i , l ’ c -o  n : , n ’ noo °  a t -n O ’ i m n  ; ‘ 5 .  There were no
n t  — ‘ ‘p” , nn ve tc -  o; n ,  I ‘ ‘ l , Oo n ; s - ’nu l  s - n r c - - l u  ‘t  n , . ‘I n ’ on 000t o i ’ax’ y  , s - i o ’ s- r u o c , ’l ] nn.c - -s - ’s -n ve —

0 - 0 , - n - n o  ‘ o ‘ ‘ o r n ; f o o  l s - t s - n m, ’ n I  no t  n o n - v t - m o o I l u - , ’ : o t Lons , t i or c - o oo; ’~n t ins ’ ‘ n o n e  of
;‘ - - - ,‘ , r n -n 1 e;n;e’s-’i ’eo, ny c - o s - l o o n; ’ , I s - n  -‘ n~~~t, i - s - i  i s is - ion s -  of’ flood l’lows tons - s - I to s-’n , ’ O tt u s - ’ e

sn ;, ’o n ’;ne 1 c- - : u s l , 1’Oc- ’j c -’  1 n o y  t i c - c - o s - c - .  . ‘ t (c-ran l e  for b l o o d  - - os - n o t  - n ’ --~ I, cons s-so e n  s-

2 ,100 a -c- r u— feet  in ~),x’~’,- ioe ’ o o l t i : o t n , ’r detention o’ s’stei’v-c-l i’s. no s - o d 1 , 1 . 1 3 , - -‘ -

- 
- ‘ n ’~- — s- ’s’n ‘I O s- ion ;I’ o oi , eol  c - n o n or 1’ I .ood i’ui ’u , ’aos -t os-asi c in four wno t , nc - i ’  s-oun ,c -erv ’ o I, ic-ri

s- Of , d” c- ’ n n  s- ’aOOn ,’ I’Vn.s -  ins.  Land treatment measures i n ’ s-b - is-cern inost a i led  on
• , 2~ 2 ,000 a - n m ’ s - ;  ‘0, 1’ w at us - ’ss- .ed ar ea f u r  mult iple  purposes , I n n o n l u d i n g  flood

n n ; o l . I s - m o  ‘ s-i -nd sediment control. A sun~~ary of the 1965 pr oprncnns in oper-
c-t i c-or ,  1’ - ,m 1’ ! o , ooo t - ‘ot ; t r c - l  inn  given in the tabulation on the  followlmi 1’, page .

To o ’ s - ’ ’ wsn x ’e 105 s- ’e.oerv oi  mc , each with no stt ,n.ti’nipoo capacity of 1 ,o , IOtS
‘ s- c - r u — n ’ue~- o s-n’ morn , io :nv I top or combined storage capacity of nearly 8 nt is - i~I i c -n .
- o ‘i’ t~~ l ’et. n -‘~~~“l - s - o i i n n p  1~ o ko o Powell) .  Benef ic ia l  effects on the repio:n ’s
fLood j ’s-”~ o ’ n nc - on ;  l n t , tV c  oen;mn s ; o o b n t t n s -  no t ,  I a L although flood n.n ,ontro l, oneration is
inc I -‘J ec- l , or I to c - f l o e s - ’  000us t

__________ 
_ _ _ _ _ _ _  

i n  
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PART ii I”SI - , c - Ii-L°I ’ - ‘i 10Th c-
’ di” ~ 1i”, ’;

’
i’R AND

; ‘ o o’ ,l ,A’l’ P - 1 A s-I’D T i c - V  o’II ’ s-I ’MIJl’i ’

Maximum l’Lood control notor- 
-

ape In 1,0)00 acre- feet
c - s - im p s - e— Mu Ltiple— c--1’ 0 1, , n n r s -nhn ’ooi treat—

“ s - o s- r m’ ’ ion ’ I purpose purpo se nn s-c ’r ;t am ’ ‘ s -~ Us-
n , t ’nd I ’ t , n o t n s -  reservoir reservoir i s- 7~ a res

Pr e en ,  i-Pver
C’ c-L c- ’x’a do 0 0 1, ,‘C(
~yCs-no’;s-r0P 0 0 1 , lc- ’ (

0 ita; ,  0 0 2 , 506
“ n n , r e , s - i o n’o t , - ns -ot ai 0 0 5,7011-

Upper Main I ’tem
Colora do 7.0  17 i ,6,s- 8
Utah 0 0 179

., uureo dooi total 2.0 17 1,817
c- an; Juan-b-ui s- s--ic’

Colorado 7.1 165
is -t aos- 0 0 ~ U(3

Sew ‘!~. y s - ’ c- 0 l , ’ , -dn ;  6t1
0 0 101

c - ”s’n s- re pi on total 0.1 1 , 20L 1,773
i c - p c - cnn to ta l , 2 . 1  1,218 9, 292

I o s - r n n m n n r y  of’ 1965 Lurid lio n s- sn

i0L on cst  every - .m-c- s-’u’ c-I’ 5 0 , 0 0  m l  t n , e  c -ep i c -n ,  is pre c-onontly - s - o n ’ s -  0 ’s-i’ somn,e
‘ o - ,s - t i v i n  y. On m oo s - n ’s- 5i’n n s - s - O  t , n ; n o r ’ n ‘ s - O’ n.’ S uvex’00 0 , co ,ins -’’ori’u’nnt on:(”s. Ti; , ’ tnn nn l ,t pI.e
I n s - a u ’s - c - sn  for L -j c - 5 was as s -n bc - w o n i n n  ‘ n;e S on I I U W L ; ; p  t a n s - i n C  i , s - n o .

1 ‘o 5 Soc-nd U s e — — i , ’ - ’ ,’

‘ r-:pI’s-o , o n n,m n;nI c- o s - s m -  - W I  I c - n,, ’m ; oe ss -n , ii ,’,n t , n r n ,m s -  , 1 . 1  - —

Is-’:’ip’ o ’ o’nI j ,~~o o ’ , ’ t o r i _ n , s - c - o il - - o d ooi’ n s - : ’  2 , ~s-
dry ooJ3

I ,j ’v ’ ’ n n t ~co ‘
~~ n ’ ro , ’ i r o p 6,~~, 1~1 i ‘ Develope nl r ’ o i n n n ’ r ’ l

pr000’o ‘I os - no

Ti ; :, n n ~n r’  r ’ -~ o n - - I ,  c- is - n~~ / n , I~ I n ds’v n ’ L m s - p s - -oo  I ’ I s - n n ,  s - to n i
wi ,L d li l ’ e

‘ S O s - n o  s - a o l  i r o d n n ’tr’ do I I M i  Li t o t ry tl~

i ’ ru o , ns- p s - r t t o t  i Ofl os -r o d C ’ I ’ m - c - so i i i  ed w o m b s - i n s - i  on ‘ n o ,  -

c - I c - t i t l e s  5, 0

0 , ~- y n ’  t i s - j n n o d  r ec r eos- t ,  l o s - n ;  -
~~ 1, W o o f - n - i ’  o s - mo o ( -‘ nfl ni t ’  n ’ s - no ’- ‘ i

7 Econor n i ‘ ‘ .‘ ‘ oon ’rep ionn c—— oths --o ’ 0 ’ - o .mn n f ,’,- o t i ’ u I op I ’ ’ I O s - n n s - m n ’n ’ I s - o n i o n .
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PART II PR ES E~’IT IJI ’ATUS OF W~TE~ l ids-
R I°1ATk~~ LAND D TiVE101~~i’LT

Ut-her extensive uses include general w i l d l i f e  habitat , r i o n ; n p n - s - s - f s - .n
recreat ion , such as drivin g and view ing for p leasur e , p r e o n n ’otc - n l t . ‘s-r ut s - n o , c-sri

others. The regions - thus had a lmost every acre onontribut i mnp to the we Ll ’ s-x e-
and econonony oi ’ os - os - s- n. New uses can be added to or substituted I’or pr esn n :o n i~
uses.

A n s-x’ie f  descnipt i_ on of t i n t s -’ prim ;.. ’ i. pal uses supplemented by o s -p u os - ’ opoi’iate
tables follows.

Irrigated cropland

There were l ,62l , 5c-o o acres of land irri gat ed , mainl y used to pr- s- duos- c
feed to support the livestock industry. The feed produced was hay, sc-tb
grass and legume mixtures , alfalfa , small grain , and ir n ipated pasture. I s- ;
cert ai oo locations cash crops such as sugar beets , rn~orlt ing barley, feed
ss-ar l,e ,’ , grain corn , dry beans , vegetables , and f r u i t s  were produced. Some
of the ts - r a in s  wer e sold or used as feed , in keepin nnp with i , o ; c -  individual
land operator ’ s s-needs and desires. There were about l1~ i , 1+ , o o acres idle
and riot irrit ’ated in the  averag e year for a variety of reasons .

Table 3 indicates the distribution of the principal irnipa ted crc-ps
t oy subreg ion. Total lands under irr ipation , inc luding idle for the five
states of the region , are as follows:

1,0)00 s-c-s-ne c
i’ 1 zoro n r  10

-“ c - i  o s - r o n - I c -  p L o ”
u s-ow M e x i ’ n o  5- ’ .
Utah 35
s-~yomii.s- ’ 3 1 1 .1

Total i ,~
’I 1 . 5

Dry crop i n m n o d

There wer e ts-° s - s -  , 1400 acres of O i s - ’~ crop l . o r ro oi I r n  t h e  re p, l o n ; .  The major
crops wer s-’ h o .n,y, po o ls - bc - re , and wlous -o t .  The other most pronto lnent crop is
p s - c - t o  is-es- iro ns - , grow s-i mainl y c - mo the c-las - i Juan—Colors-t b.’ . ‘n o b r e p i c - n o .  Acreages
of specific - ‘r ss - pn s - by subregions s-ru shown in Table 14•

Livestock t ’r o s-zing

A i~so- ; 1, na i , 245 2 ) 000 a ’s-m en ; of las-nd wern - n ’ro s - o oud i n n  1 n t 5, n t lth uos - t s-h  only
5) 4 , r ,I ’l 4 , J )  acres ol ’ thin ; s - - s - t o n i  were “ n , n n o ’idered c - o o i t o m b l e  for t h i s  t on s - c . The’
difference repr ” n ; n ’nn ts ! Inn :  L o s - r u . I not n c - ins ioIu r s ’ol suitab le for proo z ing tinder
proper management. Data c o o o s - n n - m r o i r n p  r ’o n o p u l - ’mrs-d Livestock tn ’oi ’ing are sum-.
marlzsn’iI on page 1~n .
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1 A l t ‘i i  I i -  , ‘-~s-PI . l’L’,’I 11, F ‘U., ’ . - ;  A.
o - , Jn ’ O ” I J0 c - , - I “7 1- f -

‘s - n o n  I s - -  s- — I f  p d i n ; ’ r l b u t . l - - t ;  i n ,  i t o ’ ‘n o t  ‘ - ‘ I  ‘s ’r ’ - o ’  ‘n

s- n - , - !0- - - n ’  Cs-o) t ’ O n l ” )  -
- ~‘ o ’ n~n

L o i n - n ]  “p i n ’  s-to ,0i m ’ s - ’
S n ” - -; , Ut n o ’  s- - ‘,n n s - ,

- - n ’ s- i ~i’ :’ n ’ 
— 

! - to  In , - 
‘ ‘ ‘ n , r - ~n ‘ c - o s - n i  -

‘ o - , - , os - 1 -no
( a n ’ s - ”  o , ) ( n o  ‘5’ - ) (:~ - ‘ ‘ n , ,  ) (c - , -r n -

A l  ;‘t - , n f : .. 109 . : , - , l27 . - . o 7  ‘~1, iQO 298 , 300
‘ i n n  - r’ l i t ; ,’,’

i r o n ’ s - ’ - ‘,n ’  n ‘ ‘ , f o flob -- n • (0 0  ].2 . 000 ICc - , 000
:v ~, . - - ~~, ( ‘ C  Sc- • S’- :- c - Li , !~oo c- ,- ,d , ~OO

s-u i- ’ cO al c-i:7 ,’s- CoC , 1 ,, 00 85, 100 i’~5-8 ,8O0

t i n’ ’
R - s - ( s - d  1 -cm ; ( - s -  -

~ 
1. t ; n , - l )  ; 1 ,300 88 , - ’~”c’ c- of , 1C,C f, o7 ,300

p c-ts-~s - s - ,- cc (no on, ’ r - ;  o o ; r ~o o )  11 - ‘ ., (“s-n ~~~ 700 n c- . 000 747,1 00
‘ i n n  o ’ (n .n , ’ - n ’ ’ , i 0 0 0 ’ t )  ‘ , 1 (01 ‘. ‘ .o’ o’o( n ’ , 700 Ls- n 3 , ~0C

‘ u i ’ ;  ° ‘ ;o l ‘-‘s - s - ,~~QC l ’s - , , 1°C 129,800

C n ’s- , s  I n o - ”  7 ,7 0’s-’ 18 . s-00 11,700 37 . 700

- 0 ;m’ni - 
.0

on n , c-C 13,1 O s -, 24 , 8oo 27.7-00
s - o t T  ,,‘ (‘ i, - i s - n ’  - ‘ s - o s - v  Ia n )  1-’ , . - “ - ( - (  ‘0

, , , 5 ,  os - oP “ s- . 1000
C- :‘o , - - - , o 13. - .  2 , 1  Of .,, -

t o n i  s - 1~ , ‘i( ’oO’ ‘ C ’ , ~~ (7 If’ , ‘ 4 ( 0 ( 0

(is- to ’ t ’  pz ’t; I
s- - n ’ ‘ c - i (~s- “ :n ’ i , n , o , )  0 l5 ,0C~C ’ 0 1° - . 000

‘- ‘in ’ -n o n ‘(, 100 o ) ( ~( ‘
i
’
. ‘s-D O - - -

- a n ;  ‘ :~ 1 7,200 15, - O s - i f s -  7 I-~ DO ‘5 (0’

- ‘ma- j o -
o ‘ i o n o t ’ - l  500 s - Is- ,‘~‘(oCo . 100 18. 300

‘1 0 n ‘ s - o r I n - n  - no I , (n 0(0 °s- , ~~~ 0 1 1, ‘00
Sm” 1 ‘ - t o n ,  on 0 0 , 100 500 8, 600

‘5 ~~~ s-CO 1, - I s - C ’  1.800
n ’ s - ,  T tI °C - ‘ o - C ’  700 ;

,, 
- ‘ s- b’

‘UI - i - t o o l  ~~ ~ ‘ , ‘s - (~() u, 100 -a . 100

I d 1~ I n n : ;  1 51 , 100 ‘ ‘ n ,500 ~7 , ’IO ° 0 5 - n , I oOO

‘1’ ‘I s-t i irs - ’ - ~‘t~ ‘ ‘1 a n n ”  - s - 7 o ,  , ~O0 010 , b C  , ‘0( 0 ,800 1 , - 1 ,500
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31,500 10, 000 I I , s- , 200 5~~. n ’0’0
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‘. 5 n nI  - -5 , 000 , -+OO - ‘ , 5 ~~~ 112 ,
0 0 :

n - o n

5 , 100 900
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‘am s - c - .L 11 , 800 3,700 2,600 a , - ,

i ; ’ o n’  ‘oO;  .15

I s-’) o n  - 00, 0 5a , 600 8 , 1 , 00 1~’ ‘~ ~“- , o ,L ’ 24 , 600

‘1’ 5’ n’ ‘s - I i .,
s - - n ’: i - “ t n 0 , . ~ 3,300  1l8 , ’~’c - 11 , 2 , 000

o s - ” -  1, ’ , ; , ’ - o  - 2400 s-s-oo - ‘sb I. ,
Soc - , ‘ ‘n o  s - b ’ , ‘

I - I L ’  ‘ n d
Pal .  -s-i 14 ) ,000  7,  ‘00 oic-’ , 900 ii5 , 8o0
ri o t : , ,  ‘ n ’s-~ :’ :  i c- 1 ,11 ’ 600 . 000 i o . 800 Cc - . . 500
C- : , , :n - o ’ : n , t  c-fl us -;’.- , o ; s - ,’ 

— 
8 . 600 ~~~~oo - .700 -s

Subs- Ins - i s- 1C (~n~ 1° , 200 1.C’(, n PC’ l ’ i’~ . ‘iCO

T i 1  ‘°~ s- ;~ : m s - s - n t  i r, t c -’, o n i  ‘Is- . c s- ’ — 
~
‘i , 200 : 3 s-’~ ‘ ; ‘

~~~ , 5 5’
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- 

- ,n,200 ~~~~~~~ ‘5’
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II  s - n ’ s - o s - I  n o

s - is -V , i s - c - ’ ’. o n , i n ; n . :r :. nl ; o s-s- ’oo ’, n ’.~ I c - L o s - l i m o, ’ 3’( , K a n n ’ s - n , ‘s- n’ ’ ¶ o ., o n o ’ ’ n s n ~’ n ’s-o r
on ; ’ o . l m n n ’ , s - n o , a L ’t rn in i,mib’,, no-il ‘cn n I n .’ , ‘o s - nt  i . n o : ’ ,t n s - l  i o n ’ j o ’ :,, : , noo j , Lt  ms - iS i’n , :., •n ; ,

‘C ob ei.:,s-:r s-o - Tin ’ ‘ t o o ’  arc ’ts -on s-in ‘rn di I z ’ i : , ’ s - ’ ‘ - ‘ o n - : ’ ,’ s- , ; , s- ’n ‘ ,‘ I ‘ ,- n s - n ’  as 1 ’ .s-
Oi’ n ’ e t o  i ’I l ’,’n:t ’ —— ‘ , 

i’ ” , Upper s - - L o i n ;  L ’t’.”tn o’-—ll,OOO , os -n .m ms - n , l - . - s-s-,—Coi  - ‘c - ’ , .
1’,” , — - , On - ar t y all. j ars -us -n os-SO s - h o - n o  to n -xs - s - lc  ‘n ”s-i~ 1’

Fish os -s- ;~ ws -. l n I l  I In :

Tl’ os - -  a0 n s - ’ n os-p c i~n u s - os -’  ny s- ’ ’ I ; and Wi d . L s-Se 103 ‘, : O n ’  i n s - 1. I)’ O s - ’ : ’  0. - o n  s - s - n : O s-

to ; ’,s- s-of , s - s- n , ;~ s-s-i I n s -  ‘C i n n ”  i ’ocs - I icn o ’n ,  There were’ 2’J’, n ,OOO s-i s - i ”  ‘ 0 ’ - ‘3 ’ “s-s-n o ojs -n :n 1 I I ,  s-n i ,
rs-~;n i ‘s- i1 . ut 1 1 Sn- lo s - rod no. A I os-rpe part of th i s  a-,n r n o n n s - ’n - IS I t ;  Is- is-’ 1 ’s-s-Cs-I ’ :o~~r ;os- , ’e’—
s - noes - s - i -  as- s - - o s - , o  wn ’s-ich peooc’raily - ‘ c-tnnprise range and forest L a : , ]  s-”, ’ C n s - ’j’ ns - : t ’rrec-

-‘ s - o s - mo ’s-re su ;,s- ,~ec ’t to multiple 0IS s - O S , particularly p ro s - o t I s - op .  I n ’. a d d i ti on ; , over
I,’ : . - “ ‘ O s - C c - n Ot c - i ’ Was-el ’ provided s - i c - k s -  and wil ,dUhis - - io ’;:i if ,a~ of ‘cm l s-is about
35 ’ . ,‘c,) O Os-, n i ’s - - on were avails-s-note for public hunt ing , t’Isi oj s - op , ‘ 1’ t : ;&n noncon-
sn ,, n n jn l , n ’s - n” s-s-ppi’e- .o lation s - n i  t , i s - n s -c- s-s-- t onot , ;r a l  resources. About S o  - :os-illof c-c-n
n o, ’:re non are ‘ l , aCoT’ i ! ’ie d as t s - n ’ y  inabi tat  for  S’s-non e and other wildlife ; i.e.,
: . 0,L o :  I t o nt , wn , i c h  noon s’s- os- c- i,s-rn :served in quality condit ion  to mainta in  s-s-i n ,~]l  is - c-
; “  o- ’ s - l . :s- ”. n u n s - O n .

1.1 1 i .itary

These VOl” l a n o r o: .nO ,On:c- for miL i t a ry  ‘ s-s-sops , S i c - l o o p  s-’ar;is-es, m i neral re-
;, ‘ n~,” on , o s - n c - I  o ther  i n ; s - ’ t all n n . t  onos- , totaling L1~4 , )Q s - s - - o re ’s, I~’ilitar y c-os-c-

ou r  s-.npc’ . ’ ia ! e,’,nos - ’ ’ J . :n ;: may u- s - our on, s - s - d d i i. iona i lands.

C i s - n o ; n o l  11001 watersheds

,‘,‘ns-to ;’no r n n:n ,’ ’ oi’ ,’ os - - ‘ l os - os - o s - i i’j’,Oc - s-i n s - o s -  25A ,000 ti res s - s - c - e s -n I ’ s-s-i’ Special water—
~~~~~~~~~ r fh , ,00 i .  are n I  ‘-y ‘or urban water supp ly ares-s-on specii’i a ls-y

o ns-’ n r,00s -0 €” t f o r  pro t ection s-s -rod improvement of water quality.

Water s-s -I’s -o s- s- s-I

S b . ’:l’C Wes -” :  11(15,000 os-cm ’:: of j ars- i c c - v e r n o n  n y water in l . o s - is - s-”.o and res —
u’s , nou n s - l i  mc - ’, ‘o s-Let’ t l n os - n’n 1is - .,- Snu’ l o s - s - on - :s - , ’r L O ,o . T i u i c- s - OO n ro ps -  t a t ]  c-ri represents

full pool J . n ’v n ’  I , on 1, 1 o n  r”.’:oerv ’s-  i r o n .

I Iw n s - :.n s -x’ y ‘ s - i ’  i c - o S  s - s -nod (~~s-oer sh ip s-s- n c- Ad s -m i nistrat ion

c- ins - o s - i ’  b y  two ‘— t i n  .1 c-n o’. ni ’ t I n , :  i t s - n o d  n o r n ’ n s -  Was-I i n ;  l u l l  i n  owner s-s-hip under Fed—
I is -n c - n Sn a ’ e n n n l m ’ I m n I o n l , r o s - t ,  ion , .  The r on :ins - i n  o n ] n ’ s - ’  was pr I vn s-t c ’ILy owned , with

Cln. 11 tiy m o n , ; ’ ’ t , nons - s - ,  b u l l ’ ui  tu b s i n n  o, w r n n ’ n ’ n o l o  O p s - O  l o ’j  1 0 , 0  iv ldUIO I n o , corpcra—
ions , or lo- .’u . I l o n a v n : n ’ n n n n ; e n n t , n o  os - o i l  l i ~ - ren g,oiroder I n n  I n ; n i  i t s - n o  Tribal or I n od s- —

v 1- l o s - os - i n w nn ro rSF n i jnS  held I s-n trust ny I , i o e  It o  n c - n - os - on s- i l ’  .1 s- oil  l o s - r n  Affairs. Tine

21

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ ~~~~~~~~~~ -
‘ ‘ “ ‘

~~~~~~~~
‘ ,r - ‘ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~



iS’A ’I II °i ’ ’, , ’ o’II I ,  P ~,s - ’ 0i’ ‘.-c-;- ’i ’ ’us- As-Os-
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-
- ‘

‘ 0 1 1 1 ”  -0 , I o n s - ’ ‘ o s - i s - n m  i ’s - b,S i c - n  ol ‘ i ’ s-nd uwoo n ’1’ ,0 0o I s - s - c - Is - n , n ’oo : c - ,’s - i ’io ’no ’ d u no b. ’’ on~~Js- os-os- I
p o s - ’  Sc-I ‘V I O n ,- ’ ~~ 

‘ n 21! O s - o s -’ ;  i n s -  ‘ 1 0 0 0 ,  I n ’ ,;  5 s - s - mcI  -

- 000as -’s-s-l’y c-i ’ I s - s - - s- o n ; ;  o y  L o u  (s-Lo s-n o on

c- C :01 0 ; , ’ d i  i ’ s - n  ‘l’ n ,d , s - O n ’ S  I t o  ‘ s- noo l I ’u m s - o o ; ; , c - n -  I i - - i ’ , p o s-r eno t .  o:;1 ° ‘ m. ’ o i l , s - s - n o -I ,  s-n 0 I —

‘-51.- i, 1. 11 c - n n ’ os - n c - o s - n, ‘ n ’ s - n  b i n s -y e  cs-’ - ‘ n o ; - : n ” m ‘ ‘ o n ’  I ‘ o s - I n ’  001 1. Is-Us-i ;Sn,O. ,~O s- I

i s - , s - I T h ove ; n ” L , - s - ’nn ’, o : , ’ ’d pt ’ o - s- ’ i ’ c-t n n ,I 1’ s - - ,: - ;  ‘, o ;I’ O oI ib V C O I L n I ) 0 0 0 n ’ O , ’, ‘ s - s - s - - n W I ] ,], i n o i ’ y l—
s - o n ’ n -  s- h o -  u l t  l n n o n t t s - o  ‘s- ,u L n : o , ’ , i s - s - L I .o on : n ’ o o  ‘ n .

‘ n o : s - I  .5 nos-olo its -i’s -, 00 01’ t In e n’ co Son  a;’ - ’  n i n s -os i  n , n : ” . n :5 o ,~ soils  Ofl ,; 0 cc-p
‘ . c - n ’; o ’ I ’ ooii . S ’ n V n ’ - pc-on’ n - n . , s-C o o s - i C~ or c - t , s - , o o  o o- ’ : n , b , b , - ’ s - ’ n ’ o ’, t n ;  ‘o ,  ° n. c’ I ; ’  o ’ —

I ’i - - ‘ . s - s -o . ’ o n : i ” o i t , n . 1 7  ‘ I n - u j :  n o o n - i  o l ; o , s - I l ow  S O s - i c -  i ’ - c - ’ s - Oo ’,o ’ ’, , ‘,‘ ‘ , s- ’ I. ‘n o , - - n s - , , o , ,‘: ,“ - n , ’ s- , :, .~,s- ’ :, : , I o s - ,
‘ m o o j  ~ n - - n ’, o ’ , - ’ m , ’ s-o n’:,’ r’u .:~, on s-ni’ s - - I. s- ,’-p !o s - o s - l . Deep sos- Is w s - t u b  L I o n  s-tnC: ,c-;t a I s - s - o’,
no ,s-iiril’, s - i  - , - n .,r I - - t , n - ’ n  ‘to c-nn na ]~ 1 c- Oj ’i’O c- , col , I on’ ,’ial no I c -jon - n. , as-is-], s- ;n s-r’l ’- s -’,-,’ o s - I  lu’,’ l os - I
‘,‘s-s- I . i. n o ’ys-o -

I s -s - f  o s -j o I i .  l , oo o - n c - n O u n ’ I c-p the c-c,,1 mounts--s-in, on L - s - 1.o€ o OO s - s - t o O  ons- ,00 ’ ; J - ,,- n ’o o ’- ‘ 0  ‘,,,‘ ‘ - 0 . 1  O n , ’
t he’ p, t O t s - s - s -  Oil ’s-: ‘ b ; ou; ’o s -, : t ei’  O’s - - - l c-c - - s -n ips -n j s-rn~ n m ,  s- co n ;000 s-s-i ’ c- ;os - i  I o s-,- ’~; s-s-u I ,s.o n ’s - s - o i l

- ‘
~~ - “ s - C ‘ ‘ i ’ s-os- .  I s - t o o - I ” , ,  si c - e n - , os - nod o o ’s- ’ep ,b n s - i ’  ; ; l s - - s - o n o ; n’- ‘ 0 1 0 :  - ‘l os - s - a ‘tn: ; ’ i n o i n  ion of

t o , ’’  l o s - s -i s - c -  d.s -t ) t t 000 . 1.10001 , c-i’ s - l os - :  o.n k , , o , n. !,i ,”ow soj lon os - i ’- ” ’ ’-vu r ‘ o s - o s -- I s - n t ‘- ‘ t o - - 0 - 0 ’ , n j , : s - o e  os - non .]
n e c - s-n S i c  r’ - , o n o , I o o o ’ r n ’i n - n ’ s - o o e n ;o U s - ’ e o n  of o s - c - i s - m i s - - k .  Pes - ’ t on : i ’  s - o s - t i c -  o s - s - ’ . ’ c o n s - i  ne on to

‘ ‘ t o  n - i ’ , ” 0 o s - I  I ‘n ’s-ta t  i o U , ;  ‘ Os-h ’os - n n s - ( ’ t o , ’ i o n S s-s-long t I m , o s - I n n  1 0 0 0 . 0, ’- ‘V s - n ’s-c- -

I n s -  O t is - .  ‘is-I l tn . ”j S s-s-s-nod (s -n ’; s- n ,  0 0 0 ’ .s-n . o. - ’. .’ :, n sac- ‘. 0 . - 0 ” ’  m s-r n : I . os- o, s - ,  c- s- s - s - s - nc -t o o 5 0 0 . - s - s - s - s- -m o.

‘s- Ib o n ’5/ ’ s - n ’ ’ ’  o - - - c - l e o  n p - i c - s --o n  a : , n O  n m - o i s - - i ’ n ,s-l s - ’ I ’,’ - n - n - s -  soi l, s-o t ,h ne t , i s - o s - o n  I ’s-io ns -s-e d i n ,
‘ s - I . l .uviul ( - i - S O  m t ~J , ;‘es l o l ’ , o n o !  n -j o _s - t - - s - ’ l o s - , I ; n , ‘ s- mon5’ ’~,’ ’s- n od c - n o - ., : ’, O s - n .  s - i o n ’ s - s -c- . O s - ’ s-,’ O - O 1 ’

Sot l. ro “01” : dom~ : . ’ s - ns - ’. L y l - o ’c-o;,’, ( h i’ Ol’.n’/cC ms - s - nd I n n ’s-c s - I s - ’  ; } I ;c- I “ s- i, , n~~’ n c- ’ n ’ ”t es -~ :
1- ’; : 0 - - n o o n s - o s-n i ’ n .s-r 0 . - n  ‘ - 1 - 0 00 0 ’ o l  o o 1 ’ , i ’ . t n ’m s - I I , t, ’ s - s - ’ ’  I i’nl ’us -o .; - ’ t . s -  on.

Io o s - i ’ - , s - ’ n i n n , os - o . e , , ’ t ’ ( , 5 1 .5 ,  o s - -o mens -  w i t  ; m b n ;  s - b e  s-’c ’pbc - ro l ’ s- ” . SoSts s-o ,S s- o s - o s - I s-’
for l r’;’ ’. , ’ nc- , n - - o : s - p s - ’ i _’ ; I t u r s - ’ , i n n  I o n - I s - s - o p  1,’ I ,5 , i( . ) ‘ n ’ s - n ’ s -’ ‘ C s - o s -I, s-s-i’s-’ I n ’s- n o - ’: . 0
Cx’r i, -m,i’C,ed. ‘,‘n’ 1~ , b ,  I s - n  th c- ‘- ,“ n , ; o O  a , o s - ’ n - : n . ’ n ’ , i o o os-,’s - - v , ’ n ’ , :n ,Os - n . ’-/ s-Ic - i , s - s - . ’ o 000 o ’J’n ’  ‘ :0—

‘ I n o , O c - d  i’s - - n o , - o Oi001 I - n e i ’ o s - ’ s - m s - to  0 - o s - ’  i s-’i’ipat s- s - ms - n s - n ’  ‘ o s - n e  01’ - s - ’ .s -n ’n s - n t , ; ’ n .s- . n I . s- ’ l, s - o s - t  . . s- ., - - :
b y 03 1, 00 an ;r i  I Co- :Os - t  1

It is es-ot m on o ; 1 n - o k that l i o n s - I ’ ,: nil e’ 1,°,.o , ‘0 3 ,  .~~ os - s-s o n o ’ i ’ os-u its w i t .h l o o  t i n s - -

‘n , ’ I ’ s - n o  t n o o n n , h ave  ;n} n ,,’s-oical - ‘ n o ’ s - n  ‘ I  n o ’ l o o t  i - ‘ : 0  o n - s- i t . n o o  - I s - ’  l’or o o i ’ I l l n n n ’ n I l  0 0 , , ’. ‘i5~ 
i

O s- ‘ r ’ n ’ : s-, ’,’ - ‘ s - i ’ ;:u i table S’s- i  l . o. o n n n u n ; t ,  o n ’  “ , n’t , li n ’s - ’ t’ n ’ n ’ , ’ e o l  l , ln oc -pls -  - s - - s - s - s - n c - c -  . ‘ no n ’
c - t ’ n - n s - n O ’ s- s -” ’ c- t n  n ent l y i i’i’ i po . s- ’t , n ’ , o  s - s - n o o n oth --s - ’no }, o n v s- ’ J o n ’ s- ’ - ’ l i o l  t o o t  i ’ . ) no  m o ot t o o  too
t , ‘s-i ‘n n ’s-’ p rof it . n s - b le ‘s- ’ o~,- ‘ c - i c - I n  O ’ s -  I , I n s - n o  -

‘1’ s - o n ’ ’  ‘( ‘ no ’s- n’ - t ,l ne ‘ li o ot ,ri os-ut - s - n , U I ’ i n ’ c - i~ ’,aLion soil ‘ I s - n o o s e - o n  p , : t , n o t , , - s - o

ms - o n ‘ : 0 , 1 ’ , ’ , ‘ s - ’ o n n o : . s- i n n ’  ‘ ‘n’s - ,’ ‘s- on 1 051 1 1 ooo ’ s-~ ’ I ’ l l  - -no ’ . o ~~’ i s - s - i ’ - 20 del .i ,neo ot e s  0 ‘rn ’s- s - I
n~is- p u , i t s - n  ‘ci s - s - o n f l  I i i , ’  s - n p  i n s - n .
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LAND OWNERSHIP AND
ADMINISTRATIVE STATUS , 1965 ,

UPPER COLORAD O REGION

PUBLIC IN DIVIDUAL PRIVATE
SECTOR ii a SECTOR

FOREST SERV ICE CORPORATE

18% 20%

BUREAU OF
INDIA N TRUST

LAND MANAGEMENT 15%

40%

STATE ~~~
5%

OTHER FEDERAL 2%
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i’,’.m Si II Ps -F ’, . ‘1101 O s-r i A’I’UI s- I s -F WATER A l i t
NF ’ I T ,fn ’l s - s - 1 ’0 s-/n j 1) 1,5 -

To n I , . 1~~- 5 — I.and ownn ”r rh ip  and onoJ i m in ino o t ra t 0 ,- n  ;n ’ o n s- l n O ’
i -v  c - i s - s - t ”~~, i- . 6’- , Upper C ’ s - I ’ - r ’ o ; - I ”  R s - ’ g i - o n

A r I  Cc -is - ’- l’(ew Wy ’ .o-
zona rode, M n - y , O ’ - o n Ui , s - o ln  nn l ng ‘J’. s- t~~ 1

(thousands  of tnc -

l~~b i i  s- Sn o o P  - i r
s - ’ n I”~ c-~

,
~~’ nit - - l ’s- . ‘ r i e ’ n l I . , m m r e

F - c’ n O I ’. n . r - n j ’( ’ 6 s-
~~~~io s- 6° s- ,6m6 1 , 1 ~( ]~~,~~I ”(

m, ’ n ” ’ 5 c ’5 s -  ni  I o o t , ’ r i , T i r’
is - or- ‘ o s - n.j -1’ T~ind Mo ;0000g ’ —

oni on s- 261 6, ki1 o(” ‘C , ~57 12, 656 7,861 28,975
I ’ s - r n - os -u  - -~~

‘ 

~
‘
~- s- or ! F ’s- o ;h ~

n:i’ I e s - n ’;nd Wildlife 0 1 0 10 12 2~
Ns-o~ -s-s-s-al Park Is-er’ s-ire 814 c-Si 21 1410 0
Pu r”os-s-U ‘ -f Reelamat i’ n rn 0 26 9 83 145 i6’~
“ i h e r  USD 1 agencIes 0 1 113 0 0 113

- ‘us- t - o s - s - i  3145 7,207 1,501 13,158 7,918 ~0 , i~~o ’ C

- ‘ - n ’ s - - r” s-s -, r , ’ - I ’ 12- 1” ro se 0 55 0 s-P 0 1114

‘ s - n ’ s -’ i” S ‘i’oLI 0 26 0 0 0 26

~ - ‘Cal - “ - - i ’  s- ’s - s - i  351 1 ,699 1,666 i6,B~ o ni , 048 ,598

I”  to O - 22 1s-65 25 14 i,8614 Os-], 3,556

Pr ivote Sector
j ’r I ’ ,’ot ’t~ - , i - ’~uns- ty ,  and

mun ’ic t j ns -.o l 12 7, 666 1416 2 ,890 3,366 11-4 , 3s - 0

is -nh s- s - os - n T r us t  14 , 036 7~5! 3,882 2,060 0 10,730

r~ ~s-s-~ land 14 , 1421 214,582 6,218 23, 6148 13,365 72,2314

Wri t e r  (areas y 140 as- r n ’s )  
— 

12 86 16 20~ 88 1405

ri ta] 1 , 1433 1 )4 , 668 6,2 314 23, 851 i:~, l~’ - :~ 72 , 639
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PART II 1’s-n ’,’ , ‘k s-S/n - ‘TA’s- U, ’ - ‘F’ ‘t/A’i Hi 1,111
is -°’ ,fJ-~ EL rAIfl’n T -I’71- s -L- P’-li”l ’!’

‘s- m i - i ’  6 — I~’ n n ; ’ I ‘~ o s - - ’r , ; Ih p and a d m i n i s - - o l mmi ~ l - . nn 50 nc - u:s-
i - v  s- o uT-i ”  ‘~ , I n n ; c - , 1, 065 , Upper ‘ C ’  1, -r o no l . , i ’Coys - i ‘ s- ro

G r ’- ’ns -  Uppei’ s - s - s - o r ,  ‘Jc-o t s - ,~
R i ’ io : r ’  Ma in  i s - e s -n , s - ’ s -  ros -  lO) Re,-’I ‘i s-’,

subre ,s- s - - s -n su]Jr ’s-’)/n - 
- I; o o U i s-” o g i  - r n  s- . i ’c -n I,

i n -u ;n o o rid s s-f o n - c’s-s

m i t ’ ’’ ,~‘i - p  r

I ‘‘ ‘ 0 0 0 0 0 ’  0 s- n s - -:Yc- i’ Ac-c-’: ui o Us-’-
F n”-no s- , ‘ - i ’ s - I ’ s - c  ‘o , SI,. ’Lo on , 1:18 I , ‘,~O5 ,327

I ‘ n ’ - ’ , n ’! omo n- ’, ’ ‘1’ 1st , - n ’  I
‘Os - s -”  o s - u  ‘1 ’ 

~~s - n n d  M:n o , os - s -”nno ” n , I  15, 227 5, 2293 8 , ’s- s -~ 213, 972
o ”,c-” ’ ;U - ‘ C ’  , ‘ tn ic -I E s- ;n h ’ ’ s - ’In ,s

m s - c - s -I W i L i l if e  22 i 0 2: ”
- , n ’,a~l ?ms - s- ’} ’, “ - c ’ s - ’ ‘c 288 1 n °’ . ’ I ‘(I, 8~~.

i ’no n r ” n ; u  ‘~~ 2e-c’lama”, i ’s-n’s- t t6 16 ‘s- i,, i6s-,
USD1 Ak” s- s- - I s - - s  0 0 113 11°,

, ‘mc-’C o ‘ o nI 15,653 5,606 8,8io 3 Cm , 1219

I n n - n , ’ , :” to, ’ :, t S i .) s - - 1 ” o s - , ; ’ s -  59 55 0

o,is -’ r I” I- m s - i ,  0 26 C’

1 ~s-~ i — i” ’I ” n ’s - s - ’1 20,137 11,00’- 11.556 143,50 8

‘ O t t ” 2 ,091 14t6 1, 0149

Ps - ’ 
- ‘10 .0 - ~~~ - ‘i. -

c - cs -  ‘l o o t ’ : , (0 UO’ 2 y ,  s - s - n o - i
muos - is -’i F s - s - n l 7,92 1 14 ,380 2 , 0149 1i4 ,350

Too ’s- i t s - n  Trust 853 9, 877

T’,on s - l l m n f l - 1  31, 002 16,701 214 ,531 72 , 2 1 14

‘s-,’m , t ’ - r  ( s - s - r n ’ s - too  ~~ 140 o n ’ s - ” - c - )  1141 2Oi

‘1 - ‘ s - s - i  31, 114s - i6,i’~i 214 ,732’

— 
~~ — ‘ .“ .  ‘-*‘~~~~~~~~ ,“‘ ,‘ ‘-.‘ ‘ “ “ “  .n s-
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hAI~i2 II PF(1’, ’j’,n l ,L IJJIAT(J2 C~I° ’ WA’s- ri , AID
R InILATEID 1~A iD r)iVih ,PI~’ln-L’s-.’

2 ’s- u ‘
~ 

- n ’ ,c-timated os- ’nr c ’a~’e of i rr igat ion s-s-oil no , ts -o s-nnes,
I . l f n p s - ’ s - ’  Colorado Reg ion

Nonirri-
1rr1c-s-ntion soil class gation

Total sc-i~ . class
A B C D A-D ‘C’, Tota l .

(Thousands of acres)

Green River

‘ U L O r s-s - , i , O ~~s- 736 1426 7114 1,9 142 14 ,811 6 , ’~”~
7 1  s-Is -n,- 21414 t88 8 , 1  10,083 10,8814

1,floi 6 1,312 120 2~32’7 5, 1465 7,900 13,365
s- c - to t s - s -I 1,351 2,838 790 3, 229 8,2u8 222 ,7914 31,2-32

Upper Main Stem

o s - ,  o’o,s-dc- 1143 1,252 b’j3 2 ,u14 n~ 3, c- B lls-s- ,PuIs- 1)4,128
Utah 26 105 83 22 22 3 6  2 , 3 s ~ 2 , 573

I ’ c - os - t , - s - s -, ’ o 1 I t s - ’) s- ,l 57 l ’(6 2,062 14, L6 14 12 ,53 ’ s 16 ,701

s - s -s - rn ~J’uari-Cot e’ran iu

I O 5  is.- ’ 753 3, - n , . -
- ’) 14 ,1411

- s - s - s - s -  19 ~t ’)t, 32 35 0 ~,14 - , 2 , 38 3,701
2 n - ’s- l” s-’ : I  “ ‘  14 1,272 787 513’ 2 , 3- 3, - n  ~- ‘3
T J t a y ,  19n n .155 ‘ I  5 ’ ’ , 9, ’ (s - rS 10,191

o , n s-os-ms -tal 55 1”, 321 1,266 1 , 14 n ‘ I  5, I . 1’ ’, 19, ‘, 8c- 214,531,

ite4 ’ Ion  o h s - s - I  , ‘ 11~ ‘s - , s -l6 1’ , -c-~ 2 io , n . - s - ’  1’( ,51’, 514 ,’~’l9 ‘( 11 , 1 1 4

I r r i Om i t , ion c-ui I - ‘ I O s - s - s - t o e  s- ’ :
A — N -on ’ ’ to o nii is - h t soil limit ,nn t,iorns .
B — l~l’ ‘ n l n o s - ’ m s - t, t ’  soil l im i t a t i on n s .

— , ,“,‘n -c- ’ c - O I l , 1, i s - oh t o t , i s - o n i o n .
1 — Very  o O - v s - o s - ’n .’ soil L i m i t s - s - ti ( s - nnn i .
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PART 11 PR 1oI~ 1 EI’-!T IJJ2ATU S ( s - J~’ W/s - ’i’ s - i s- AIW
Ri-LAI’i’,L LAND 1)o’ ,V!’IL-21~/n ’ ,l.”I’

‘l o i s - :  n LOS.’ n s-s- i 0 c-i - - .1’ ;o,3 is - ;  s- , ’ s- ’ s - ’ n ’i l i  oic - 1,0 i,rr i s - c- f , i n c-~ s- n m i i ’L - ,s- l a ss- ;  i s - ;  o ,m ,J , 00n- , s -
s- n O ’, , ‘ i o m ,,I ’j s -- ’ hs-’I’ ‘ I ,  ‘ ‘ s-n s- l i m O  i c - t I ‘i ’ s - s - o n e’ S u i t s - s - h  .L i t y  l o i n ’  s- c - s - o s - m s - i  s-neh ‘ic-c n i n n i e s -” Ic-—
r 1 , ’s-o t i c-n o .  s - r n ’ s - s - t i  ‘ i s - n  s - - l i , ,  c la s ses  provide t o  ‘as -s-c S r  - ‘c -nn v ’s-rs -o s - c s - n ,  s-’, irri—
“ n t  I so ,  I ‘ s - s - o i l  class-s-cc- t}orou.gin o s - l o l l l cation of I’urther ‘ c o n i c - t i c - s - i o n s - c -  I’ - I  o s - t , c n d

primar i l y t in their u-,o- .”,n rr s -os - n s-’u in economical size uni t s  m s - m i m i  - ‘ c -c- n ; ;  I ‘i ex ’a s -, LOs -i
of land and wats-’i’ developm ent .

11. ’ornns - s - onor y of Land Use by Lan d Resource Group

Land c-s-’ ;” ‘os-c- s- groups by states and subregions c-s-re summarised irs-
‘l o s - s - d es  -8 and 2, and vegetal cover is shown on subregional maps follow-
i n s -c -  page 28 to indicate the ‘intrinsic suitability of the area for use.
The categories of urban and barren , althou gh not vegetal in nature , os- re
included to complete the totals for the tabulations. Vegetal ‘cover datno
are presented to make the dist inction from present land use and to indi-
cate the use potential of the land.

Tables 10 and 11 summarize the present land uses by land resource
groups.

26 
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PAi~~
’ ’ i I PIs- ItI, s- ,’:IJ ’i , ;‘j-J,TU,s- (‘I- ,,‘j\nj’nIFl f ’ s - li :

~]s-,A ’ 1-11 ) I , AI I ! , I i ) i’~~J ‘11/ ~
‘
~~t ~~~~

‘

1ns-i le 3 — o s- s -n’s-h ru - os- o u r - s - n, 0s-’ o s-UU J I ,  so a l -u s ,
19Ls -1 , , Il l s - I s - c r Colorad Reg i on

Ai’ I - C - i l - n -  New Wy-s--
Las- ;d muon s- s - c - c - - n ’ s-, r ‘ur n s- z-~ns-a rado Mcxi  c c -  :~~ ‘oh ming Total

( s -- h  iusands of acres)

0 1, 0148 0 85 196 1, 3 29

F s- r ’ ‘ ,~s - t
C c - s - s - i  i’er . ; us-o s-’ - s-’ n oo s - t 99 5, 1146 319 22 , 097 63 14 8 , 295
i1s -nr2 w 3 1’ ‘r ’:c-t 2 , 296 10 718 158 3, 182
P ins -0 s - , - j un s- c o - - c -  W ”  31fls-od 146 14, 198 1, 4140 6,008 179 12,571
M ous-’, t a i n ;  1-rush 2,31,14 2 8145 172 3,333

, s-u ic- . t al 8145 13,954 1,771 9, 668 1, 1143 27,381

ImIs-i s- ogn-

Grass and fc- r b s 1, 635 1,578 2,908 2 ,55 14 866 ),5 141,
Nc- mr s - h e n - n desert shrub i8~ 14 ,1483 9914 3, 105 8,881 1’7 , 65n .-
Sa lt desert shrub 1, 109 897 379 14, 1400 1, 647 8, 1432
, I ’ ~u t h ’ : r s - n desert shrub 200 90 1,587 1,87,7

, ‘ubt - s- nLal  3, 131 7, ’o$14o 14 , 281, 11, 646 11,394 3 7 , 5 00

(‘r s -p is- s- s - n c l and pasture 11 l , u13 ‘59 555 3214 2 ,512

JJ rd , m s - s - ,  19 ln ,)4 20 80 85 368

‘C’s -ac -r un s -  and other 1412 718 514 1,58 14 205 2 , 913

Ws-t t n s - r  (areas ~ 40 acres)  3 37 23 30 18 111,

T -tal  land 4 , 1421 214 ,58 2 6,218 23, 648 13,365 72 , 234

~s-s- t~,:c- (areas y 140 acres) 12 86 16 203 88 405

T 1 s - s - l  14,433 214, 668 6, 1, - s - I l 23 , 851 13, 1453 72 , 639
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i5’s - i ’ s - ’i ’ II l ic - ’ ’ . ’ ‘ ‘ I s -  “‘ j’m c - l J ’ ’  °‘ ‘ ‘j s- ’ ‘ .1 -I
Is-Hs -A ’i’Ho lJo i2 ; I I - ’:’d , Ps-P OT

T o o l - i  — ‘ C s - s - n -s-I c-o ; o - c - U c - o ’ i ’  n ’s-’ ‘.-up by n ;u i .- r -  n ’ s -  - n _ _ n ,
Upper Co l , ‘rc - s-’i n R’, erns- I

‘ - n ’ s -  - U p s -  -c i ’ ‘s- in. Juan—
R i’ ,-’°’r’  M o s - i. n ‘ ‘ is- s-cs- ( ‘ 2 -x ’s - s - i s - I - c - i  - n ,

lions - -i rn  no ‘- s - i n ’ - ‘ ‘n’ 1 10’ subrn . -,g l - o ,  s - s - s - i t s -” ‘‘ con ’o s - n ui mes-s-’ I ~o’, l .~ ” o s - I ,
(i, in us-sands ‘‘ 1’ s - s - c - : . .

A lto s- s-s-u 3514 805 170

r o os-
(“ “ c - s - I’- s- -u ;; S -n - - s-c-’ 2 , 89s-~ ~~s-.78 1,92 3 8 , 1s - f
join ’s-v s- -d 1’ - n ’ s - s - n ’, 1 , 112 1, 5 5 c; 512 : , 1’s- Il .

P s - n s -’c-- ,s- u coico n.m v . - ‘ h and 3 , 5 1 .2 3, , , s-, 3 ,  5, 833 1 . 27],
I I  u o , ’ o , i n ,  brush i ). -- 1,7 14 c-

‘ u i ’  s - ’;l 8, s - s - R i 9, 911 5 ,52 9  27,~~~l

I rs-i , s nnc - s -’l f ’s- ru ; ;  , , 62 878 6, 0 - l  ~, 3 141
s - I -c - ’ i c - s - .  ‘ l ” c -~:’c - s- s - o h s - u i, l’s- , Ol’( i’ , 2814 2 ,3 149 1 , - ‘31’
, ‘- ‘~s - I~~~ -’Ic ’,s-~ s-” l n ’s-s-l 3, ’9(iO 1, 050 3 .1n1 s-,

- us - i n - - c - ; ,  l -  o n ’ l o s - c - ;  8 107 1~~ nBi , 1 , ~~~
, ‘ nj

~~
c- ‘ ‘ ml 19. 2 ~, ) 9  13 ,2Cc -  ‘7, ’ 92)

I’ s-. ‘, c - n ,  I O s- c- i - -‘ s - .  ‘ m s - n ’- “i’s- 3s-’8 ‘(“T 1’ 2 ,572

J ri o , n ,  15’ 132 -Ps -

~l s -  “0 , -1 ‘s-c-I’ ~~~~~~ 2~~c-’1~’

“5 ’ ’ c- (~~c - ’ - s - s - ,o <‘i ‘ ‘ ‘ c-’ ) 5, 5s- 111

‘I - ‘ c-i 71 ,002 ‘ ‘ . ‘(02 1 1 4 , 3 1

s - s - i s -  t i  c-Os- I ’,,”

( o s - c - m o ,  
> 

n~( “ r ” - n . )  1147 63 s - C L  14Cc-

J o  1 3.1 , 1 - s ’  i i , ‘ (ms - - n 1 I n ,73 2 11’ - ’ . n i ’ s -
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PARr I I I  REGT ( I Ji AT , NFIEID IO Is- I f) DEMAND s-”

s-’s - n : t i c i ps-n.1ed , particularly ‘by the rural ‘s-’ s - s - i s - i - s - n ’ s - S o s -  os - s - I I L:s - IndIan popos-l’s- —
t I ~.ns - l . l - t ” s - s - s - O s - I r l i ’ t U r i O ’s- s-s-’ s - s - s - e d : :  f -  ‘r wat ’. ’r ’ s-cr ’ s- es’ . imated 5- ., irs- ’ o r - s -s - s - : s - - s -  i s - ,  to ’.aIL

i n  u-i v s- i ’ , 0 i’s- -~ r s - r s oj e c t ’, -’o i s-s-r - -W ” is - Is accompani ’s-u l ‘by a m ’i” - i ’ t ~f ’i  ci  -s-r ; ’. os - n i - ’  - if’
0, is -’  ws-.s- ’-s’ r supply . The water  s - n ’  ‘ o : u I o s -  is -- s-s-’ gnv s--r rnmenta l  arid s- ‘s -rnr n sor ’o i s - s - l  ‘ s - s - o s-  ‘ s-o
a r - -  i ’x s - s - i s - o o t s -’s - t 1~ 0 increase . Table 21 I s - s - u s -  i - o s - s - I, ’ , - t ln -  ‘ I s - o s- o s- i  murs- i ‘‘  i pal o s - n ol
i r s - d o o s - o t r i a l  n ’ i t ’ o ’o i g by st a t  es and subre4 -ions for s - h~ 0 in’’ p ’;ri  ods -s-n ’s - li as-’
1985 , 2000 , and 2020 . Table 22 irs-di n ’ s - O s - s -a r s-ned :s- in terms of wi ’ 1s-d ra~~~1s

O s - O s - - I  o s -s -p ie  t , i -  ‘O s - S  f’ s-i ‘ v s -. s- r I ous S O s - s - t ( o f ’’oI’ I es of ms -or  . .  i o’  J pal n ’s-I , - i s - s - ,  o f ;  n n ’s- o,rj al  uae-:,s-

Eec i’en ’s-t , ,I

s - is - s - rn ’  i’s- , ,ij - 1. ‘ ‘ .s-ntain s r- ‘:s -os - i r s-s - s - s - s - t,ha t prov id ’ ‘ for un’s- i -oi Ls- ’, r s-, -s -’ r’ - :s -- s - t i  s - O s -
1’i”  rt s - :n i t i ’ s - s -s- in a a s s - S tin g ,  ~ ,f’ r .s- quality es - s - v  i i ’ s- . ’n s-rn o, n s - L  . s--lastly h- y pa ‘s- ’l-i ’ :

a base 0,
’ -r extenslv’s- r’s -s-Sls ’ a ‘,hs -’s - n s  -i n ’ - - - s -s - r s - i v -s- use s-’s- os - s- i ar ’s- ava i lable f - s-r s-thor

uses l, ls - s - s -t may ‘ r may not Is -. : s - ’ o m s - s -’o t ib l i s -  w it h  re- r’os-u rs- L i - s - s - s -  . This Is s- s -V i de ’  I

by t.h - . - is -pp r-s- xi s-oio s - t e ]~s-,s-’ 1~9 mil l ion ‘s - - o r u - s - S that were Inven ’s-t.  or ~ J s - os-i as- suitable
for re -r at i on ’s- use , of whi ”h all ‘but abs-,o u ,  71,000 s-a res are under mult i—
pie uses.  Theos- ’s- o os -,ros-,,- esss-ns-tially publin s- lars-ds under adm inis ’,ra’.iors -of tho,
F rest: s-ierv I no , lOs-s-i’- 1 - s - s -s-al Park 2.:rv .i so , : , as-id Bureau of Land Management.
Another large a’, ’ s - - tor i s - v  ‘-ivs- :s I s - s - o t i s - n  reservat ion lands. Future needs f or
i ’ s - o r at i on  s - I n  gers-ers-s-s-l s-- juir os- exn ’,oa os -s-ion of faci l i t ies  wi t hin the existing
s- ’s - r ’ ’ r s - n  • F ’. s- s-s-r ’s-’ s ’i oIe ’o , ’ n’s- s- , -w a c e s - l o s - s - i f’ - n r  a’b s - to t. 97 p e r n o- s - s - s - t  s- il ’ t h e  pr so s - s - s - ; n ,t, use ,
‘ ri’s - i  1’.s- ris-ts I sit s -os-t s ‘t ’ th o ,o r-. s- g,i -s - os - s-.s-s - s - o u s - o s - s - ) u s - n t  f ’s-’ ‘ hi: remaining 3 p - s - r u ’ s - s --nt . I ’ i~~
s - s - n ’ s - t in ip af ~’ - I  ‘ hos-t f u Ss - o r ’s- os - os -’ o ’d s- ; wil l  involvs -s- approximately th is  same ps-’ . —
s- -rt ’i on’s-a’-’ -,’ on e .  This die ’ s - s - r u y s - s -, or ”s -ionate  uso by s-’s-onresidents may warrant
c rn s-s-s-siderat ion os - s -i’s - .s -w many needs will  or should be mo s-t ,  The f ins -u r n s-  C s- ; l l ’s - s -w’-
11 , 11 ps - s - s - s - o s -  56 sh ’s- uw s -o r - . n o ’ s - s - t i , ion demand by s - s - i l l s - t i - s - s - i  on and t s-m e fros - ,s-o ’,- , s- .

- i oj’ - r os-s-ll s - s - ’ s -’.’ds -s- b r  prLmary—purs-s-es-s-’ - olo .o~~ s- los-p-_ l i  r ec r s- ’r n t  .1 on ln ’s-s-id, u s- s- cl s-s -~
v”l-.-s- ,c’d recreat 1 ’ s -o s- land , and wo.s- t ’.s-r surface acres are n ’s-s-umrs -,arized irs -Table
23 n ’s -s - I shown s-s-rrs-phi non’s-lly ‘ us-s -‘h -  I’s-gur us fall- owing ~s - s - s -~s-~ 58. Due to the
c s - o s - - - - -  of rs-. s- t ,i ‘ s-os- s-f los - r ’ s-io . o amoun t,s of water  in a I ” ‘w leo - ri o i s - o s - ;,; , t , hs - ’rs-- are
o s-I’s-s-as- s -o s - I’ l.,s-eal water need coors - s - os -though there is generally as-- n overall sur-
plus of water acreage .

3mall bodies of wat -’ r o f  up to abou t , 500 surface acr es a r -  needed .
These smaller lakes usually s- s -l ’t’o’r far us-ore bo-r s-ss-f its  per acre , general ly
ar is- h s - - t S e r  suited to m o ” - s - . l ocal needs , and are is-specially s-oecessary s - s - s -,’s-.s - s -’

ths larger urban areas .

The n ’ s - - s - s o u l  for pr of -n t i ’ s - s - s -and pre s-s- - r n. rrs - t ,ion ii ’ s- s - u tst a r i di n g  areas and
this- mairot ”n ’n ar s-”r s- of on . quali ty environment s- nvts -rsi iad s- uws - s- t hat , of providing
addi’ ’s-’ orns-s-il land as - s - u i  wa ’ er areas 1’ s - or  recrea t ion . It may also overshadow
thi , need for ‘d ,hn ‘r’ types of s -u s-vu 1- s - I s - m s - s - n t  and s-’ ‘ s- ours - is- use.

The con t inu ing  m c i ’ s -s - o s - s- ;- in populat . i c o r n , rn r ’s- lt . - i . sure t ime , and dis-
posable i s -n m’. - coupled w i t h  b i t t e r  r a i n s - s - p s -  n r l .at ,i ,os -s- f~ c i li tie s  and tech—
s - s - ol u s - s - ;i cots - I development irs -  a ’ “ ‘reati  ors- ~‘q nii pm ent o s - x ’ o ’  ss - s-ms- s - i -f the major
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PA}~I’ 111 1~}u i ~~ AL :!~~ :iU lj i~1!~:~1 .

t n  :r~ thu ’ wil l  p lace a n cv~~i — :r  w i ~ i.~zna! d on r~~ r:a’ i on r~-o~ ur~~~ i i .

r~ g ion

in~ . ci t’ .r Li ous a. ~iv1tii~~s hi fa i r ly  nh f  rm throu~ h ui . th
rc~h ‘ii r ~ard h~ ;:; ~f ~iubrcg ~n or tar~ ut  year . The ~jr -at~~st cx 2pti
h w cv . r , is w h 1 ~~~’ ;p~ rt s  act i v i t i e s, as shown boi w.

~lL ~~i :F  sports h :mar d in
~1~ p r  (h i .  rwio h ~=~i a
(1,000 activity days)

Target . dat~ci~
SubL’c~~ i9~0 ~000 2020

Green R ivc r  124 .8 1,3~ 0.0 2,168.2
Upper Main i~t~:m 7,543.1 14 ,947. . 21,015.7’
San Juari—Colorai .. 481.8 951.4 i,4~6.

Total 8,749.7 17, 238.8 24 ,~~ 0.

2ummary )i
~ Ut 1 r r ecreat ion ~1crnanI

(th  u~;anis f r .rcation days)

Green IJppt~r San Juan—
River  ~1uin em Colorado

Y ~r subregion o ihr&~~ c sobregion Region

15, I ( ( .3 ic~~)85.7 55,~Y2 5. 1
iyBC 4 ,i:89.2 25, 219.0 25,980.6 85, 488.8
2000 55,533 .5 ~42 ,261.7 142 ,669.7 140,464 .9
2020 92 ,359.0 63, 402.2 69,380 .51 225, 141.4

Fish and wildlif e

Fish arid wi ldlife needs are described i n  term s if quality as well as
Iuao~ iLies and of national as well as reg ional object  ives. Because of it s

relatively low human p o p u l at ion  and low level of r~ source development in
c omparison to other areas , the rt on r , t . t&i ns  much of j t  s endo~~ ent of
a tt r a c t iv e , u npolluted streams and lakes and a fu l l  c omplement of wildlife
in habi tat s  n ’ greatly changed since settlement. s ta r ted  over a century
ago. For example , some of our largest North American animals--elk, moose ,
antelop’ , bighorn sheep, and mule deer——are common .

With such a t t r ibutes  the r’i~~i n  can become in cr e a oin g ly  un ique as
other parts of the c ountry lecom e more heavily populated and intensively
1 v ’ loped . It would be a j ) iac’ for all c i t i Z e n s  to  v is i t  and enjoy ,

________________________________ _______ _________ ____________ 4
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FART ~II F V F ~i’ iN/il, N~~ N i:~ A W ) hi’~ PdlI/~

wht i’. OTIS: might fish i;~ c lear wa’,crs Ti un cruwd -d :n rr r ow :dir igs , I c  hurj t
linli: oiT~1 bird ;; such as the sage ~r lusE: , I Ir watch for wildilfo i r. ra l : s i n L aLnO ,
v;~lL-y s , and canyon lands.

Tcr , ..je c *.cd ne eds r r  sport  f ii hin g  ‘~~re estimated by comparing pr-~—
‘iemaud with p o te nt i a l  supply . Thf : ;  c ompar ison I;; :; isrir n ~ r i z ’ -d Ir~

Thhlo 2~4 . For most ‘if the region 1.here would be ample fishin1~’ wat,ers
‘hr .ir~h 2020, althr;u~h there must i r ev i ably be much .rr wding on the heav-
i ly fi shed area:; , w i t h  a re:.;ultan~ deterioration tn quality . Only in Ari-
zona and New Mexico ar: substantial sh )rta~es of fishin1~ opl Irtunity 1f l C ~~~
:‘nsbed because of the projected large incrb~~;;es lit thi’ Indian population
i n  those states.

Commercial fisheri:s are a minor fraction of the ec on omy . Noit  (~f
hem are tr- ut hatcheries or rearing unU S. If th’’se er : t e rp r i  ~o-s  or ’ - t o
keep pace with projected popuba l ion and -e :r : . i rn i l ’  i~row h , ann ual produc—

~ion would need to  be increa:o r i t’r rn ab ,ut 200,000 pounds to an estilm’ F .ji
1~05,000 pounds.

Future needs for hunting were estimated a f t e r  r’-o’e1-o. is ing pro (’L;- ”; n;
and tr end s in s taLe mana~~. ’mI-rL ’ . A limi ted number of pe r mit s  ar allowed
f1r most speeies of big game, 1h . molt: deer bt’jng ~.he I :  t~~bio-i ‘ ‘x ” -p t . i o n .
Al:;:- the trend is t .’ limit nonresident hunting as the demr tr , ’l for c’s i—
dents 1~r RIG . It was realized, also, that growing ‘i”ma; ii f r  hunt~irg w o u b l
result in lesser suei;e:;G; i.e., more t ime will be spent }l!s.tiflg for’ each
r-’ n imal taken . Deman d was calculated within Lli ’se limit a.i us as sho’~ : i f l
Tn ’ble 25. Withou t them th ’-  theoretical demand w lul l be rnau v T . i rn e :~~~r- -To .’ ’r
than ‘he supply a

Nest  of the region can be expected ‘.o hay ’ CE . s ig h 1 ’;sri ’~ 1 l ’ s  ne ’-Js
through 2020 . The exceptions are Arizona and ‘ ~ l t - x1 1 ’ , 0.1 I i :  h” ‘as-
of future f i sh ing needs , and Wy )~~j~~ 1 r

, w h i c h  als - wi ll h ay ’  a i g n i  I ’ i ” ;t n ’-
shortage f resi den t  game animals th rough  ii i much 1’ ‘ 

~i’ :;t utl y p. r i
In Col’srselo and Utah game r eG. l1r ’~es ar :d habi’ at co p ; 1L I Li L i  ‘s app ’ ar t
be adequate , though local shortage;; in t d : ib Led~ y w i l l  ce. ’ l l r .  A ; t . lc ipa t s ’i I
:; h’ rF .age;; , wherever they occur , will &ievel -  ‘p large ly hr ‘~ i~~~l a ‘ - ~mh t i nt —

‘,j ’~ . Of incr ’ -ased demand and r e i lu e t i o l u  i i i  hab i tO t , a Crit ’  - c i a  1’ -r- ident i-
fying the decrease in habit at  were land—use changes.

Fur animal trapping may be disr s ’gar l ’’d t is  a mean ingfu l  nh - I’ l l . As in
the past , trapping will be dune ’  when animals are available and F h t ’ fur
p r ice  is :tds’quat - , or when :;p e ’ies  In need of control are taken for that
purpose . Fur animal management is not a major e f for t  of wi ldl i fe  agen-
cies except In the cas~- ’ , f  the established control programs .

rfh, r , ,  are , of course , many i ther  needs for f i sh  and wildl ife, needs
tha t, cannot be c.stver.iently expressed in such terms as man—day s of activ-
ity . Conservation if all fi nn;; of f i sh and wi ld life  for the enjoyment ‘ lix
fu ture  gen”rat . ions  wi ll be of c ’e tt . i t iu ing  concern . As human populations

59
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Table 214 - Sport f i s h i n g  - future capabilities and needs, regionally
interpreted 0BE~S level of development, Upper Colorado Region

PaL l to ’ F l  shini : U nme t
l e a r’ , ‘ .~~~~~~~ :a pa .’11 ;, ‘ demand demand

1 - u I  ~ A r I ;  :0 r:o - 1~~ 32
‘Ol-O T’R dO 1 R , ’~O~

- 
~~~ N ex i  co b i t

3, 025

l-~ - ’ -~ Arizona  iN s
:olorado 5,570 2,. P
Ne -s Mexico 613 PP

3, ) i H  1,353
W:~orr I ;~~ ‘ 1 ,~~ ~P 2145

ll , N: i. 14 , 522 2

2000 Arizona 11i ’  202 514
ol orado 5. G o ’ 3, 1’

:,~ w :lexico 3 t05 2 3
- ta}. 3,502 1,877

rig 1,6~31 312
11,211 6,502

2020 A r ’I so no l~ 1 275 - 1~
5, . - ’ . - , 00 ,1 - 0

f ”1’T “ b .’X I ( O)  t _ ‘ i l i l l y 1
I .j i I , p 2 , 5P I

1 , :1. . 1411
I i  E ,~,u , N

— Purp lu s
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PART III REGIONAL t ) E l ’~)S A~ D D~~N1~JTDN

gi’ow, t Io .’re will be enlarging i ; i s ,c r ’.:st i t t  wi ldlife photography and rl,’JLl r .
study as well as hunting a ;d  fi s hin g .

Water needs for new f i  1L . n ip  impoundments and waterf iwl areas are
summarized in Tab 1. - 26.

F i s hin g  impoundments and wa. er-fowl :1r150;; would require land a;;
5155 water . Estimated land requ ir”  -ments appear in Table 21.

For big game conservation, lands are purchased or withdrawn primarily
f c tha t purpose. There is a c o n t i n u i ng  need for winter range f’ r
‘Ie’:r , elk , and moose——a need that becomes c rit i - .’al as norms - :. .gcs or’-
n or~v’:rtc’d to irr igation or altered by Other  k :i sds of d’:VClopifl ’: I  - .
needs for big game are su~~uarlzed in Table 28.

For many wi ldlife species certain port ions of the total habit a’. are
so essential  that they are the key to survival of h i -  species. Nau ’?brush
range for sage grouse is a good example of an essential habitat component .
:o:ey habi ta t  is required for mule deer , elk , moose, antelope, bighorn
sheep, sage grouse , turkey , and for waterfowl . These are habitat areas
in which wildl i fe  conservation must be an important objective of land
management and in which wildlife must be given adequate consideration whet:
changes in : land use are proposed or made . The acreages of key habitat in
thC s”vo’ral s ta tes  for all of ‘,he above species after subtractirg for all
‘v’c:rlapping is as follows :

Acre a~ ’-- for key habitat for wi ldl i fe

. e tr e gi on  and stat e Thousands of acre s

Green River
Colorado 14,1495
Utah 14,628
Wyomin g 8,128

Subtotal 17’,251

Upper Main Stem
Colorado 10,003
Utah 1,72

Subt otal 11,72

Part Juan—Colorado
Arizona 1,289
Colorado 2,1482
flew Mexico 3,14214
Utah 5~ 02~

Subto t a l  12,21B

Total  141,195
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r , ’ “ 1;; 1’ a h : 4 ’ 5 lI~~’l I i ; i 1 ; t  

~ w a t e r  can lI . ’ aid’ - 3  if in e dral nage Is con t rs’lls -d

Wastewri -- a ‘i ,“ - o t a r s ’ ; , t

tOL l ,’ ‘ ‘ha C b ’ ’ -s; ha’s’’ -  s~r r r i rr ’, ’i In  -,~, t ,~ ’i ’ f i ’ ’l l u t i cI ; l  s’ ’’r ; ’ ral 11 lit’ p’’r i
t ’ X~- 111 i b Y  )‘_l 1 ,0  l. ’,”(fl . l-:v’ r, with t.l ~ I I l l’ b ’1 ’ SS , I . b t - I ” S p s- i 1~ r’ -maiI s irs -  10(0
a s ’ - ’ ’ ’ l  5 -a t ’I s - r b , l l , - r  i r np r ’ Iv Cnl ; t  11 In wo-~ wz -, ’ Cr p S s ?  :n’-5 ) ‘0 cons- a ‘1 s ’ X 5 5 ’ s t  —

55 ’ 5 If ’ ’’ P 0~
’ r ol l s-  I ’  ion . ‘I i  i ’ - x ’ ’’ Is niso a si ~~, si, l’i s ’ s i i - I I ’ : ’ ’ ,! 110’ 1 mpx ’ .cv -.- i

Ipi i ’C I ’ i ‘~~r ‘51 151 ma~~1I t - I - l I ’ 5 t r I ( 5 , ’  1’ ‘ - x  Ls ’ 5  i r s - j ;  w ( 5L t L ’wa t ‘- i ’  I r ’’ :s ’ 1st-i t systems .
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An x’ - - , ; ss l, t If tin.’ - x ;i - t e l  p ‘ l s s l l . t .t f . l ’ I C ,  s- ’~’’ -w’i . h C5)s -I] ‘s -C ijnomi ’ ‘ : X p I Lr IP l I , r : ,
P ,’’’ ’ ) 5 , ’d I C L a 5 ’’s’ 5_i L’s 051PlI5 1pC~ l s n - I  i; , ’Iust r’ial w C 1 , ; ’ . ’ _- w’5l t , , C r ’  t a - -  p~~,rn’ ,r , t  ‘,, ,rk,;

‘ ,l” C St , 15I(5 ’5 - -  I to ‘5 aipi’s- from 11,400 Lu  34 ,900 t.~~ ,p b i ’ x C h ’ - r n i e a l  ,xy ’. ” - ; , d’s
mafl ’i i-a’ing h- 1t)65-2020 seri’.~1 .

~-~~i 01” - -sps-”ially Or S lint’ r ’;C;r ’:at 1 -  - s al ls ’sk ’:s , - l i s a ’  -
w i ll P 0 1 - - I I by 1980 to r~-m ’ ;v’1- 51 , l I i f i c an ’  ly lar’~’- -r  per ’- ‘ ‘ ‘ 5 .  ta1-’ss ~L ’ ;51

‘iE:r, C .s I ’ :’ ‘UI ‘5 r S ; I l l c l  pal was~ ’..- w-fl, ter3 by t er t , i  ary i’~ -~~t ,rn , : ;t , me ’. hpd s irk
a’sl’ r to pr -v ’a , t accn;l- -r ate ’l eutrophic :i’ i ’s l i  it  ‘h o s t s  wat ,~-r bod i ‘23 .

Tb ’s’ aDrOw1i1~0- c’vsst,ruction of r’s-csreat,ior, homes and smm’srcial en.-sr—
a has rcnts -lt sd in Lh-~ proliferation - sf indi—r i dual and small ~~mmws ity

l i , ; ; ’ c s s s - ,l systems i.n .COm - r ’ s - C ’ s r s a f l ’p n  areas. Because of the rapid gro~~ h
Ii ’ s -  r€ s- r’ess t ion , ;1’..Lailed ba sinwide water quality planning is urgen t ly
s , e I - s I ~~5 in t ,~ n - ; 3 - ’  ;s-r ’s s a a.  In addition , recent 1’s~ ia1a ’ ion require s that
‘.m:; ’, s - Wat~~-r  t r ea tmen t  works be in onuormance with a basin or regional
p lan ‘ o be n:ll s- ’jbls- for Federal f inancial  assistance.

Use r ;~ t Pal ago-ment

f l p n” sr t u ;s it i e s  to improve water quolil y through careful land manage—
muss - l , appessr to he of the utmost significance. Land use and mana s-psmer. t
ac t ivities ore lu-iown t.o c ontribute to water quality problems . P,sslimss, t.
orsi i~s - ~r~’ars1c salt s and minerals have a primary impact on water quality .
A: , .s msil wa ;;t ’. ’s ; , agricultural chemicals , in fec t ious agents , t u r bid I t y ,  and
l i - - i s - ’. ; r -  also ‘- ,f concerr s . Variou s aspects of the ‘:ff ’s-et s  of land use are
-‘a ’ lI~a” i in th~ techn i al appendices. Any of the land mana~~’-mcn ’- prac—
i” s ‘s ’uld possibly cause on’s or several c’ha : t ’es; in the quality a’f water.

5-s-n’s of th’-i’s’s ; c ’ 5,ivities have both plus and minus effects sri water qual—
i ty . r~~~r ’ s s i s ,  sip s-s slate d conservatlo;; measures r ’at ; and do abate pollution
ai ’I imnr -  v’. ws~ts.sr quality . The net effect of land use and management,
h’.sws .v ’;r , is roP. fully understood .

$1 s’s-ce ~~~ largest p’— r ’_’ ss--nt a tl ’-- of’ salt a c c ret i o n s c1sn t ribut lrs -0 - t O
salini ’.y ar’s f rom d i f fuse  sources ssf’ oc-ologic origin and i r r igation r e—
t , s i r r ,  flows , potent ial  salinity cont ro l  benefit n from improved land manage-
m ’ - ; s - t  prac s- .i’s’25 should be fully eva luated .

‘i rI-alflf low Management

Wrs -tc r  quality Improvement by means of strearnflow management is u r n —
it ’ :’d ir , th ’: Upper Colorado Region under presen t legal and institutional
environmer,ts. The maintenance cf minimum flows for water quality pur~~ses
Is r~~~t , recogn i zed as a beneficial use ot’ wat’. -r irs the water rights laws
of’ t o y  ; ‘ rj t , ” in t h e  r’:~sion . Avai lability ‘sit ’ w at s -r  in streams to maintain
writo r quality depends exclusively on flows released to meet o th e r  down-
st r -am uses.  Under exis ting laws , t l i ’ s -  t -r ; ti r”  flow 1) 1 a stream cou ld be
p..-r i od ica ll y removed leaving t , h -  stream dry regardls- s ;; of water quality
c r i t e r i t i .  Therefor e , management ‘ s-I ’ s treams ~~~ inns -ira m i n i m u m  flows for
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-~‘o ,-r quality ,“ -oi; t ,rol is ‘ - si; ’ inge’nI~ upon purchasing e x i s t i ng  water rit~h’-s
‘r importat 10115.

If water  ;pis’t1~ ~.y c’ ,I; t.r’sl he-corn -u r’. - s- ’sgr ;iz ’sd as a legi t imate  use ,
- - a resours’ s management s;ould provide for the optimum combinat i .sr; of

~iw~li’ y ~u;d quan’5.it y f- sr the available supply . In considerir;~ a stream—
flow management proorarn, the eI’i’s --cts of stream regulation on an entire
river basin would have to be an integral part of any regionwide or basir,-
wI ’.ie water quality management scheme.

-I ,v .i ror ’s-mental Health

There is a great steed for additional p ro tect ion  and surveillance
programs to safeguard domestic water supplies. Adequate control and sur-
veillance programs are needed for the problem areas of air pollution,
s- -lid waste disposal, radiological pollution and disease vectors.

T il l .  cs-sal Power Production

In the past, waste heat output has not multiplied as fast as power
gene-ration because of continued improvements in thermal plant. efficiency .
Foss:: 1-fueled plants are reaching a limit of efficiency ; waste heat to
cooling systems can be expected to more closely parallel power productics;
ir,creaaes in the foreseeable future . The heat expelled to cooling systems
is estimated to increase from about 5,400 million B.t.u. per hour in 1965
to 127, 100 million B .t . u .  psa i’ hour in 2020 .

The selection of appropriate sit ’s-s t’c,r locating powerplants so an to
m i n im i ze environmental effects poses a signific ant challenge to both h”
industry and Government. Environmental i s ’o : ss : s -.-rns will necessitate ‘his c
s!d’.ration of many more factors in t h e  planning of p o w - r  product-ion fa-
cilities than has been the practice in the past. Irs - additior, to therma l
pollution control, a number of other selection fac t ors make s it i n g  v~-ry
complicated-—esthetic impact, availability of water supply, safety, air
p’llution control, access to transportation and oCh’:rs . Installa’i .u; 1’

faci lities, such as cooling towers to control thermal pollution will
affect cost factors and require more space for the plant- and may make it
rrnir’,- -difficult ‘5 .0 meet esthetic goals. Siting is likely t~~ h -come an
ir ;ssr” :ti:c ing]~j difficult and controversial factor is - s th~ continued growth
of power production.

tittate-Federal Water ~~ality Standards

The water quality standards established by t,h’s- states arid approved
by th€- P-co’retsary of s-h i: Interior irs - accordance with the Water Quality Act
of’ 1965 represent a major step in wat,er pollution control . The standards
and implementation plans are means for controlling pollution . Expans5on
c-if the standards to Include intrastate streams Is needed where this has

‘(1
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PARE III REGIONAL NEEDS AND DE~vIANDS

not been done . Also, the water quality criteria should be expanded to
cover additi”s,al parameters in order t o  provide a more complete measure
of water quality .

Pollution Surveillance

Data describing wastewater and stream quality conditions are limited.
Expansion of present programs is needed in order to provide better stream
coverage and to measure additional water quality parameters. A thorough
knowledge of water quality conditions, waste loadings, and streazaf low
characteristics will permit the utilization of computerized mathematical
modeling as a tool for better water quality management.
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PART IV

PRs--:SF:IWAT ION COIISIDERAT IONS

“Preservation of resources in appropr iate instances to irs-sure ‘hat ,
‘-Ia -v will be avCiilable  fl sr  their best use as rs-eede-1 ” is part of the basic
- ‘b ,iesstive of ’ the study. Preservat ions- in this sense can be def’ine’l as pro-
tec ’ l ’ n  from i rs - jury  or destru s-t,ion . The purpose in making the c~~ si’Iera-
ti c-n is to provide for the timely development of the resources and t in-
- sir’-: the well-being of all the people which is also part of the basic
study )bjective . Preservation does not infer nonuse or “locking up ” re-
u-°u rce s .  Instead it indicates the existence of values which may be Lrre-
tr s’s-v~bly l- ’st unless careful coord ination of resource use and devel pment
is made . Thus, the preservation of future development opportunities as
w’-ll is - S n c r - ’ e’ssti)n ; - ‘f natural and cultural values is included .

This port provides a broad overview of the prcservati . n consider-
a’ I . iss: of several major resources in the reg ion; . Maps showing the ro-
sourc€ protecti on needs , together with the St-ream Environment Prattle ,
—ore desigs:e-t to draw attention to the interfaces ani ’ tr , t- the res-sur”es.
Each ‘f these interfaces creates either ar -ip~~ort un i ’ y f I r  j  ‘i f l t  bes’,ei’it
‘r a e n f l i ’ ;t  between reP lu rc es .  When several r’tsn- curces-; ,oscur li ;  a -s rn-
irs a area , their preservation requirements may present a complex set )f

- -PP cr1 unities and conflicts. Further ;;t,udy in rn lre detail will normally
b’s: required I u - ant i s ;f ’act  rily provide the ne c e s s a ry  p a t  a - -: ’ I Os’s I, tEa re—
31 - s - i r s-c - -s ir,volve’l in such instances.

Preserv; it  t I~~j 1-Ic-ed

Crop sr dii ’s’ t i c s -n

Pr’-so-’rvatior, considerations relating to eropland s include ‘hs-se per-
t s i i r s i r s - g  s-,o the presently used area arid to the poten tially usable area.

Currently 1,621,500 tt”res or’s being used for ir r i g s i t c d  rsrop pr- lti”
Ion r Isis ; 603,000 ss - ’r c-s f- cr dry crops . These areas and their w a t e r  i i s - ;

tribut i- -v systems are subject to 1.- P G  through urban exparisi-Irs , tra;cs ;p r-
s- ,ss -tj’,r• system tsxt,’s’rs s-i i ’’ ns - s, and ether i n t e ns iv e  land uses. These str ’s st-~
Cs -ri : generally am .’nsg the highe;;t. value cr-sp ls;is-I; ; arid any I l i . m i r I t l t i o f l  of
t h e i r  siz e  p’ s-sea o serious product ion  1’ s ; n  pr ‘1. 1cm.

The 7, 058,600 acres II ’ p- t en t  tal ly i rr  1 Li i ’s ’ b i t  s i a s i  the r c -se rvo i ru
s i r s - S I  d i s t r i b u t i o n  systems ne ’s- j ell to serve any s- f ’ th os e lands that .  may bs-’
-I - ’vel p~-d ar- another c s c s s ; i I er : i t .  ion If’ I ’s - i t  ore level ‘prns’ts t stl —pp - c’’ i s , l t i e n
ar s-.c t -  be ~s-ij’j l~;t aj  5,1511
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i-~ir1 developments, particularly irri s-:at ion pr’J ,j i ’  d,s , W el’ s - 5, 5 )1  C :

w i t h  nompet it t on for l and , nor required to Inc } . s .p le  I ass - s i - : o s s L s  I v ’  p s - n i
lands developed. The present situation is 1’~ r’ different ‘, y i t ,t ; i 1; : .5,,t all
of the potentially irriganie lands presen tly bc’ins-~ used for one or JC5UJ,’e

other uses. Adding to this band use competition problem is tb: s-’c ~~
nc-nt to include all costs of eliminat ing other USeS when new i r r it at i on
projects  are installed. Therefore, it is imperat ive that the  location
and value of the potentially irrigal le lands be identified so that oi~r .er
land uses will not eliminate developm~ntsil opportunities.

The problem in identifying and preserving future developmental unpas-’-
tunit ies is compounded by the present tack of data identifying wts i ’: }s areas
are the most valuable. Whereas, it is known that about 90 percent ~ i the
entire 7,058,600 acres probably will not be used under present :nivei- torieu ,
it is not possible to refine the preservation requirements by del ineat ing
the most valuable 10 percent.

The presently used and potential areas are included on the Preserva-
tion Areas Map following page 94. Potential selected reservoir sites ar-c
i de nt i f i e d  on the Stream Environment Profile.

Livestock grazing production

Approximately 54 ,600 ,uw) acres are suitable for grazing. Few ci ’ tb -s e
u -nr c -s  individually requ ire protection from other uses to maintain the over-
all p ru - da st - i vi t y  of the resource. This does not imply that the tT”°~ ’s-ki re-
source is not vulnerable to damage by other resource uses.

Gra~:ing sj y Live~~tocj-i is I he oniy known means of converting itrs-ca}s- of
the ves;:tation in this arid region to products economically usabLe ny mars- .

Range-grazing productivity depends upon the continued ability te use ex-
tensive areas of land without severe restriction. This occurs because the
output per acre is not high and thus range livestock grazing cannot corn-
pete if competition becomes too severe. Under this set of constraints the
preservation s :onsideration necessary is to plan for grazing use, together
w i t h  the other uses of the land base to maintain economic feasibility for
grazing.

The area suitable for grazing and requiring protection is not shown
on the map. A general indication of the location can be obtained by re-
ferring to the vegetal cover maps. Alpine , barren , and urban provide
little or no grazing use, While the range type provides the most. Forest-
type grazing productivity is inversely proportional to the density of the
stand .

Timber production

There are 9.24 million acres of forest land which are capable ci ’ pro-
ducing timber products 01’ conunercial Size and quantity. Current proposals

724
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55 W ’ s l ’ i i l j  i’ s:si,ilt in t ’s- . ;r~ Cs- er  loss c i ; o Crs ’C s - e r i - -al lorest ussre—
s~ ’e. The n u’i’, - s - ; t  p roject ions of acreage i,o be lost to highway construc-
t~~u i ; ,  s - I il . i t s ’ur i’i ;ur s , n’ t .’uerv o i r s , sunmer home development , etc., are
‘ s- I ‘l’ :;’s I rna t t ’ i y 2~ 24 , 00 al -re ;. . Unof ficial  estimates place the potential

ts a - r n - C u ’s - - ‘sic 1.0 all - -- s-uses in the 30 to 240 percent range.

losni s-s :-  01 ’ ‘ s - JS C U C S , -r - , ’ lal  l’oi’es; l, acreage would seriously ‘ s-fleet the
reg i on ’ ;: “.~~~ s - u I  L t ,-,’ to meet l’u tur c -  needs oi ’ t imber products. Therefore,
s s - - C ; s i s i i ra ions ‘or conversion of commercial forest acreage to other uses
shoul d Ut - car efu l ly i -va l uated as to all v~~ues to be gained or foregone

-onversion.

The oess-e-ra l area of commercial forest is shown on the Preservation
A i’€s t ; ’ I- ’ s- r - .

Mineral product ion

Estimates of’ the increase in land needed for active mineral industry
operations jump from 37,000 to 178,Ouu acres b y 2020 .

Id’s-servation 01’ exploration opportunities for minerals is tis-c- most
I rss-p or ’tars-t consideration to insure future productivity. As land use in-
tensifies , the physical and legal restraints on this activity could ne-
‘ -:505 ez’ssessive.

ldp loration is essential because normally only a 10- to 20-year re-
serve of’ most m inerals is maintained. These areas and the areas contain-
ing the more valuable presently known deposits of mineral wealth are
;~rcsss - i .bl.y i d i - s s - t , i l’ie-d on the Preservation Areas Maps.

i ’lectris-s power production

Projected energy production indicates an increase from ‘(,35 ,000 mil-
lion r’,’iiowatt-hours in 1965 to 273,720,uuu million kilowatt-hours in 2020.
This includes local use and export. To meet this load, it is expected
that 13 large steam-electric plants totaling 24o,800 mw. will be built in
the region. The transmission right-of-way requirements will increase from
55,s ,s-tsu acres in 1965 to l20,uOo acres in 2020. Land required for power-
plant facilities will increase from 4oo to 9,901. acres for the same t ime
frames.

Land requirements for electric power generating plants depends on
(1) size ansi type of plant, (2) Location, ( 3)  on-site needs for fuel
storn~’ts and handli ng f a ci Lities, and ( 24 )  method of disposal of waste
produs-ts.

Land use for transmission line rights-of-way will not always con-
flict withì other bers-e1’icial uses since- activities such as f arming s-sr

~‘rstzir 1g will be compatible to a degree. The most serious problem will
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- - - -or wt ’s-r c t Is- lines- cros s - - ccc- to s- c- -i” -at i on s - I ’ S  05 , wi Lderrs :ss , w l id
river;:, s-or i s- d sw : s-- , ’ route-s. Genera c rout e - s  of ’ u t i  L i L y  .‘err ~ corn vs

may ~‘on1i  i - n , wiI~h .st h,’s’ uses-; ai-~- dc-p s  -I  ‘ - s  on the Is-reservation Areas ~-1ap .

Flood conk i’d up s- ’s : s - ’Lcu s - i t i e s ;

FLood sonitrol as s - s~i flood. ‘lanai g ’s- prevent. 50 pl’ogl’ts -n s :s are c tissif’ii.:I
ui,iier two Lc-flc-l .ti litsass-inigs-—corrective arid preventive measure. Corre C-
t ive Y Cs - e O i 5 s l J” - 5s -UV 5 . nL~ preservation r e qu i r e r n e n s -U s  include: dams ass -LI reser-
vo irs , cevees or wails , channel improvement s, and water s i s-esi  treatment .
The opportunity 1-0 install these isrs - i st iC C~ partiaH. depends upon the use
and devs - I - s-sCSent , of’ t~ e s-Ire - au; channe l

rs sic’ s- -c ’ s s - s ; i  d~- -r esl to be the most effect ive usc-azure for t h e
cont — ” s, I of fl sod ,., 15 5f l P t , ~’ - sf the pr sIll ‘cr5 ssrea,; in the rcs-gi-lns . Fe--s sIngle—
p . ,rj , oS’’ i’loos s pri. - v i - : s - t . i . on structures are anticipated; howev ’s.-i ’ , t h e  oppor—
t s -P ity to  add incr eC- sc-ust.al storage to multiple-purpose resei’v oscr ;. ; m ust
ic  r r e - s s-r v es - ;  if t ’,L0o~ ‘ssontrol is to be effective. Selectc-si sites, to-
s a t - h e r  vi LI ,  ‘so’ alsi’us ’tural oppo r-tu nsilsies . are stow s o:. ‘sEa flt,ro~cr. id:—
V S !  :55 .155’

iTeventive measures having preservation requirements m s - c -ide flood-
p la i s s -  zun :.ig ansi ‘ s - f - t i e r  use r e s t r ict ing  regulations in flood-prone areas .
The i’Lu u’i-plain :ranagernt-rst in - so s s -j u n c t i o n  wi th  streaniflow forecast ing
pr ’ s- o’CQC . 0SI ’cr s C opportunif ~~

- not only for flood damage reduction sut ‘an
also j - rovide  addi t ional  “Gre en s-  dc-it ” arc-as in or near cities.

;-s s- . sreation

~~iI, ’Ce ~-he s Je) :in i n ing  of c i v il i s at i u s s- , man ’ s e f for ts to control h i s
S . ’flV - i ’- 5n j . v- i ,  I. I s-avis I s - i ’s o s - I )  ‘c- h many csoni’j ictc with nature. At the same I in s -

,

the::’.: e f f o r i,s is-av .- ,i - , ’s, .s ’eWam ’ st e st  wiLt ; It s - c - opportunity to live in -zary —
I C 4 ’ s - s e o r , - - ;  a n ’ s . -uus -to rt  almost anywhere he -- chooses. However , w sere man
b ias  vl’-er es ;  or conquered nature , he has often destroyed that wh ich he
can o ver rep 1 as- (5.

In the past , the exploitation of natural features and values was
- .s- l e rs t i sO n j  a s s i gn i n g  pr ior i t ies .  However , the rapidly dwindling re-
serve s - f ’  outstand ing ms -r t Lr n ’a ! features and the development of new value
syst em :; have made it mandatory that priorities be reasr’-esse s i  and deter—
SC s - s-ni ed in a ~;s-o r ’- - ;ompr eh ;c -n sive  manner. Under this broader system of de-
t ,ermn n i i n g  pr i ssr ’i t ic ’ s , every effort mu st. be made to husband those limited
I. - stn t ; s - r s h i t s g  natural ri-sources which still remain.

1’.s i r 5 I ’err r ’si , wat er CitJ ’I relat ed land resource deveLopments greatly
alt e r the s - s -C s - I, u ’ss - l -nvironm,mcnt . Thsi ,s is especially true of all struc-

~, ‘ra l C’ s-cd iui- ,at ions. When flood pia i ris; and bottom lands are - onverted
Lu I~tk’-s isy reservoir deveLopments, the ecology of downstream areas is
a l te red . Most such measures also cause s - s ls rs - i ige because of their influ-
e n s - s i -  Or soc ial-economic conditions in the areas where they are located.
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V C s - I  I i s - - s S  v’ i t t ,, , s - s i ’ r s - s e ’ - ,’- -i. s s i s -  I n i- - .lude t .~ j sug s ’ s-pt5~ s-s or is-ydr o—
s-~~ ” s-~~- ; ; L s  f’, - ; s- t i’s - - ;: Cs -LI /Or L i s ’  I s - mu  ann - - i ’ s- they - o~ s-~ i us’5 . Thysical i c-a—
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UPPER COLORADO STREAM PROFILE REFERENCE KEY
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PART IV PRESERVATION CONSIDER ATIONS

COLORADO RIVER , Source to Mud d y Creek , (‘H M i l e s
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PART IV PRESERVATION LO N’ IIDERAT !PNII

CO LORADO ~‘ 1V ER , Mudd y C r o c k  to Plateau Creek , 163 M i l es

(‘Isi s --th y Or .  I I 13 Eagle Rive r 
—~~~~~
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Radi um , Cob . - ! 15 Wes t Divide Cr .

I (Reservoir Site)I I
I I
L

> I

or U)
U) 

~~— — I
— (U
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PART IV PRESERVATION tONrs - I D E R A T I O N O

COLORADO R I V E R , Pla teau Creek to D i r t y  Devi l R iv er , “41 Mi .

I , M i l l  Creek
17 

P l a t e au Cr. 
-______ _____________________
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PART I’J PRESERV ATION CONSIDERATIONS

COLORADO RIVE R , Dirty  Devil River to Region Boundary, 173 Mi .
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PA RT IV P R E S E R V A T I O N  CONSIDE RA TIO N S

GUN N ISON R I V E R , Almont , Co b , to Crystal Dam Site , 57 Miles
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Cont luence ot Lake Fork Creek
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F A R T  IV P R E S E R V A T I O N  C O N S I D E R A T I O N S

GUNNISON RIVER , C r y s t a l  Dam S i t e  to Mouth , 103 M i l e s
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PART IV PRESERVATION CONS IDERATIONS

G R E E N  R I V E R , Source to Head of Flaming Gorge Rese rvo i r , 21+9 M i l e s
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I • .—‘- I
p o r  I I
p p I
I —  I I

U) I (U I U) I
p 0) I C  I P a) I

— P 0  I I P I
•,— I . ,—’ p “—‘ p

1 4-’ I Z P
1 ( 0  I I

0-, I C )  I I
(N I L  I I

P U  I I I
I C )  I I I
P o r  I I  I

49 New Fork River 
I Bitter Creek I
I I I I  53 I

~~~ - I I P - t  
~~~ p

Quality Fishery I I I I
I ~ (Channe lization) ~Moose ~~~~‘ I I

Scenic—Rec . River p p

(Reservoir Site) .~~ 0,
U) I I

U) 0 ) 0  0)
• C) C >

— 0 ) 0 -  -.- I I
U) 4-’ C) ~~ ~

~~ U)~~~~~~U) I I
0 ) 0 * )  0 I I

“-0 1_ J L&_~~~ — I I
a ) P  I

p p I Ip p  p Head of I I
P P  I I I

50 Bi g Sand y Cr. I 
~~ 

Flami ng Gorge Res . !___________ p p ___________
I P

8i

_______ 4
— - ,s-_ • I ~——-—s--—--- --- - - ‘  - 

~~ ‘ — ‘- - ‘
~~~~~~~~~~

‘ - T T  -
~~~ 

-
~ 

- 
~r~~~

” -.- ‘~~



PART IV PRESERVATION CONSIDER ATIONS

G R E E N  R I V E R , Head of Flaming Gorge Reservoir to Yamp a River , 278 Mi .

Head of Fl aming
Yampa River
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___________________58 ~~See Reference p
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— p
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p p
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p p
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PA R T IV P R E S E R V A TION CONSIDERATIONS

GR EE N R I V E R , Head of Reservoir Site to Mouth , 21 5 Miles

Head of
Reservoir Si te
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U) 0 - 0 - —
a) 41 0) ’- ’)

— > - ~4--

~~
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PART IV P RESERVATI O N CON SIDER ATIO NS

YAMP A R I V E R , 225 Miles
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PART IV PRESERVATION CONSIDE RATIONS

SAN JUAN RIVER , Source to Mancos River , 201 Miles
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p p
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PART IV PRESERVATION CONSIDE RATIONS

SAN JUAN RIVER , Manc os R i v e r  to Mou t h , 189 Mile s
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PALT V

Li - C ~t 1 - ~C -  /CAILABILITY ACt) 1-ti-IA -IC OF CATI ~~YY p I~G I C _ -IDI I

C :-1otion ‘- a:tains a siu:~nory lencri n U l  on of h’: waler , la n I , an i.

Ith er I’H : r - ~ es :>v:ii lul lo in t i :  ree~i or: urH i - i > r . t i f  cu t i on  )t I - 0 i : : I C  to
r e t  ~- le needs of n-en ~ U’ H f I  - iC-IV HlOpnI CItIt

Water Resources

The 52-year 1~)l4-65 his tor ical  studs period was selected to define
the average annual virgin (or undepleted ) flow for the subregions and
region .  General hydrologic cond i L ions  of th i.s period are corisi :b-r -icl to
be representative of c on d it i o n s  that curl be expected to recur in  the f .-
ture . Also this  period is the longest for which reliable records ore
1~enerally available in the region . Historic flows were adjusted. upward
ny ud-Jing past annual depletions in the years they occurred to obtain. vir-
e : l r  : iow f igures ; then the normalized use in 1965 was deducted to obtain
the 1*5 modified flow . Normalized evaporation for the main-stem reCur-
voi rs  is also deducted from the total for the region . These data are
CH OW ) I in Table 32 and the f igure  fnllowirig page 96.

Table 32 - Water Supply 1965 , Upper Colorado Region
(1,000 acre-feet)

Green Upper Sari Juan- Upper 
—

River Tam Stem Colorado Colorado

— 
SubreCion Subregion Subre~ ion Region

Vi r r~in water supply (1914-65) 5, 4 (n  6,8o6 2,>o* l4,-372
Level of depletions (1965) 993 1,397 418 2,L~ -~
Modified flow (1914-65) 4,467 5,409 2,188 12,064

-~aj rI-stem reservoir evapora-
tion normalized (1965) 643

Outflow from region (1914-65) 11,421

The 11,421,000 acre-feet of outflow from the region under the 1)(C~
level of development will be available under average conditions to meet
c~ nmitmvrits to the lower basin and meet future needs in the Upper Colo-
rado Region. ‘~ain-stem storage capacity has been installed to provide
long-term regulation to make deliveries to the lower basin and thus per-
mit future development i i  the upper baL3ln. SLor;o~e will be required in
the region to regulate the seasonal and anz~ual runoff  variations to con-
form wi th  the deon H I j H l  ‘ L-: r’: n;

—-

~

- — - —:— .
- -  -

~~ -~~~~~ —— - — - r- - - - ——-  - -



PART V RESOURCE AVAILABILITY AND TRA I lS
OF - ~1’~ i I - FY  : - :o r1-~i-~j IC

- y a on~ II un - n i  - 0  l i e  t r o l l w-iter renuurc :n: :re presently Ia —
/101- )~~~

( 5  , ~ 1 1 1  132 .000 i :i’e—feet being pumped in l~~ 5. The max imilL: e nt i  —

ru-~~~I - - r ’ : l 1 -  > 5r ) I ~~ >u i) ’ t’ fr ~~ the more permeable ::truta in the upper
i i )  l a e t  i n  17 m i U in u  :a’ia-feet . An additional )i~ million acre-feet i s

ut . readily ::vuilable b e c o m e  -if pour permeabili ty. Consideration of
-oH 1 y and el -nm ~ui us pi ul; i i i  U large scale development of tr -i-mnd water.

\r ol U>: e ~)t u :l’i - u ’e w:i i.ei reuources will riot be materially affected
-v ~~tCI’lL}:C C~1 trea l n eu t ui-  ; : : :miuaune n t  practices.  Watershed r e C t o r l pt i O n

Ul - -Ii>l lIen Us ::.uy result in small decrease in total streamflow in li:-~ited
‘El l~~lL r t u e D n l l ) n I F  ~ 1 ) / t  si~~i if ican t  re-lIiction in se iiaem - I: yield ~r :l flood—

i :~~~. - -xUm’ - ’-- p a~ will be CLI CYI if led to a :~oru c :) :1lLt-or lt  flow. Water r e n l i Crue
oam -~oemem t. it  I: ~:0 e Levut I am f-urelLts and alpine areas Ian evolved for in-
-F r I ar t Li-t water l a in  f i L l ~nii1 nore than balance losses in; yield by water-
lLiitIJ restora l i i i  in oi le r - Lrean. If weather modification method s can be

~r t C t~
, I , i m u r e n s a d  water yield will be realized. There are n :fficiem t

water supplies to meet water ee:in under :ievelopmerit of the regionally
1~ e r i - r I I a I -0131-11>5 :ee ln

land Resources

1110 r e Ct i  Cl area totals 72. (’ million acres , all of which are presently
being ire-I for one or more purposes. Most future developments will be
.a: I Ie I t y  the m u l t i p l e_ n in e  concept. lan ds presently suitable and avail-
able for -1ev -i ~1n e ; i t  n r a  (1) grazing lands — ~4 .6 million acres ; (2)  con:-

in  U mrUa r r) )Lmcnt Lur — 4 •4 million acres; (3) 1.6 million acres pre—
n - I i C t l y  irrigated pi:t:: a part of the 7 million acres potentially irrigable
lands ‘without considering water development ; (4 )  dry croplarid - e03,000
- uran ; roid (5) wilderness, primitive , outstanding natural historical and
o l t - i r m : l , and rcer:ic rivers where obtainable.

Relatively small acreages are required for projected development of
(1) urban, industrial, transportation, and utilities, (2) d~veloped recre-
atior:, fish and wildlife, (3) developed minerals, and (4 )  reservoir sites.
About 41 r—:illion acres need to be managed under the multiple-use concept
as key habi tat for wildlife. Nearly all lands are available for extensive
W~Le un undeveloped recreation and hunting areas.

Other Resources and Related Considerations

- 

- 

Agricul ture

li-rigated Crop] arid

There is great potential for ir r i y1 4 i o n  development of over 7 million
lures of i r’r i~-tn lIe lands requiring full water supply. About 549,300 acres

96
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UPPER COLORADO REGION
WATER SUPPLY (1914-1965) ,

ON-S ITE DEPLETIONS & OUTFLOW FOR 1965
I ,  Th ouja ~~di o f  A c r e  r 0 ,

965
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PART V RFSOT1P~’F A ‘A I L A F I I r T  -
- A - -A l-C

OF - Ff j’ I ‘Fly r ~i

-of the 1, 21 ,500 r~ures of presently irr yited lar d are i n  :eed of supp le-
: n e m i n l  water.  The complex physiograph y and geology are pr ir1o i pal fa-- tors
~~~ 7 1r ~~~; i l i ~ the patteri:  of occurrence of the po ten t ia l ly i r r i g a l i e  lands .
D i s t r i bu t i o n  of the p o t - e t i u l ly  irrigable lar d i s  shown: on Table 33 an d
on the three maps following page 98. irrigated ur op l a r d  y ield  ir :ur--:s es
expected w i t h  adequate watel- supply O l d  110(Y) u - i ]  tu ra l  mar l aa’- r -: e : lt  are :11-own
i n  Table 35.

Tears f-or increasing prod i irmtio n or: presently irrigated la: Is i: ~ I le:
prov idi  :~~ supplemental water ; installing dra i nage systers; i mprovj.n~I r-
rigation systems to conserve water ; - i t i l i z i i g  ground water ; ado~ t i  :~~ c ii-
t o-al management practices i ncluding nse of improve-I or-op varieties , i r e
leveling and smoothing . e f f i c i e n t  use of w-tter , an i  F Irtilin r i tiot .

Tear;s for development of m ew i r r iga ted  lam-in ir :cl’mde : pr-wi 1 1  F I g  I 11
water supply :  in s ta l l ing  on-farm i r r iga t ion  s~-ste mns ; p r o vid i r  I r l i C O I CC

where needed for sustained production; adopt i ng cul tural  rP:- a:- ;er  :.t r c ~
t ices  for e f f i c i en t  use of water arid lai n -I .

Dry Crop land

t-lost suitable areas have bee;: dryfarmed arid tie present bu3 ,000 F>c rc - r-
w ill c n o m t i n ; e  to be dryfarmed except those converted to other uses.

lai dr suitable for dry larid fa rming are those lands that  will pru- I~ce
prof i tab le  crops with natural rainfall  and have soils that  are ::YJa r n teJ ;C
-leep to deep w i t h  a combination of structure and texture f r iv o r a t l a  for

~bsorbi i  rm nd holding moisture . Summer fallow can be used 1 0 i r : .r. Cn r e  t h e
n - :o:t of moisture available for crop product ion.

Tearzs for inc reasing  p r o d uc t i o n  on dry cropland include improving 1-
C I r : 1 mn:magem en t  p rac t ices  such as use of improved variet ies , coi ise rvi r f
soil :noistur e, maintaining soil fertility , and r educ ing  water and wit.]
n~rosion .

Livestock Grazing

j In l-~>65 about 60.4 million acres were ut i l ized for grazing but reduc-
t i o n  to 53.4 million acres by 2~~O is expected due to r e t i r ement  of irni suit-
able ln:d arid conversion to other rises.

lzser:tially all increases in forage productivity must come as a result
of ’ increas i ng prodric-tior: on the r e m a i r p i  :g land. Production rates vary
fret: less than: one acre per animal unit month (AUM amount of feed or forage
for ore mature cow an ) calf or their equivalent for one month) to 50 acres
per r~TJl.l . Forage pr ()II:ctlon could be raised significantl y on the major i ty
of ti e rnirg el nir:l as indicated in the tabulation.
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V 01-~fl0!r0C~- A rA:11A.! IiI’Y PJID ~t-~~C
OF ~AT :x’, Ti F J)~

t

i~~bi 33 — t o tant  m l  1 y i rr - I gable l I l t ,
Upper Colorado Region
( U:e i :nan dn  of acres)

I :; irol  ogic Cor :irri-
5i L S n at i O ! :  gable
1 : 1  State Class 1 Class 2 Class ~ Class 14 Total Class €~

ar ea;  River
70.1 282.8 176 .: 175 .)) 705.u 12,348.1

Ut ah:  5c. -5 237.7  155 .4 82.9 529.8 1 , 1
C li rnj u  14u.~ 392.4 260 .5 177.2 876.7 n , (~~ .5

i;b total i6j .~ ~)]2. 9 596 .0 i~36.0 2 ,112.1 28 , J.76~B

Uppe r i - l i l n  Stem
Colorado 47.0 4oo .~ 320.5 174.2 9 142.7 12,575.3

11.4 102.2 56.7 56.7 227.0 2,337.1
Cubtotal  58.14 502.9 377.5 230.9 1,169.1 l4,9l2~ 14

Car Juan-Colorado
Arizona 40.6 221.4 251.0 1148.6 661.6 3,749.0
C o l a r I m l o  12.3 115.7 75.3 42.1 245.4 3,269.1
::ew C e x ic - i 70.3 773.5 1,034.5 589.7 2,1468.6 3,696.2
U tah 26.4 174.2 140.5 60.1 1401.2 9,7149.7

149.6 1,285.1 1,501.6 814-o .5 3,776. -B 20 ,14 64.0

mb - f r  ion

~5- o::.i r:r 73.1 282.8 176.8 175.9 705.6 12,348.1
88.6 5114.1 355.6 199.7 1, 15-3.0 22,157.0

(lal -mm li ) 105.6 905.0 656.9 393.5 2 ,01~4.5  21,602 .)
Ar izona 40.6 221.4 251.0 148.6 661.6 3,7 149.0

• - lW -I xico 70.3 773.5 1,0314.8 589.7 2,468.6 3,696.2
Total 375.2 2,700.9 2,1475.1 1,507.14 7,058.6 63,553.2

Class 1 lands are suitable for continued high yields of climatically
I n i l m a t l i  crops ‘1:1db-I- SUSt8ir F;l irrigation with min imum costs of development.
C 1 - n s  2 1 m m  FIr m r: a Icrataly productive or require moderate costs for
-I ’ v mlop -:’ : r . t  a n d  a u r a  mmer : t  because of sl ight to moderate l imita t ions  i t :
t a r n )  u k r , r ’ m c t : r i s t i c s .  Class 3 lands have restricted productivity for most
o r ’ s  or they require relatively high costs for development and management
because of m r a l I r a t e  to severe limitations i i  land characteristics. Class
14 l a r d s  have restricted crop adaptability because of severe limitations
ifl are or mar’: m ill characteristics.
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UP PER CO LOR- %I )( ) REGION
CO MPREHENSIVE FRAMEWORK STUDY

GREEN RIVER SUBREGION
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‘OMPREH ENSIVE FRAMEWORK ~TtJ1 )Y

GREEN RIVER SUBREGION
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Table 31-4 — i-~s t I SlIt -‘ii I r r i g r t ll ero~ l ~n ;1 y I :  I] it cr- asus

Upper Col or-Fri -n Regi  or .
(Yie ’d r: t m n r aurc- )

Un its 191m5 2020 Increase

A l f a l fa  nov Tons 2 .u  14.1 1.5

. - . : - r - lvaci hay Tot s 1.3 2. 14 1.1

Cat~~~e l O ~ Ton 0.75 1.0

Instare AHI- 2.0 14.J 2.1

Corn ::iloge Ton: 13.0 22.0 ‘.0

mints 1 - ; . 50. 73.0 23.0

Cc. 31 . - a~ - .0

50.- 73.0 23.0

Car ; grain Bu. (mi.- :  112.0 42.0

ircimari Ton 14 .5 1. 1 5 :

Sugar beets Tori 15.0 25.0 10.0

Dry bu~i;~~ cwt. 11 .0 2~I .O 2. -

Truck crops cwt. 75.-mi 159.0 -15.0

Potatoes cw± . 2314.0 3 0 : . .:
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PAR T V RESOU RCE A ’IJliIJi LITY AM) MEANS
u I  SATiSFYING NEEDS

Ai l ed ‘ i r m i t  m . : ’ m i -  - o r r :z i ;• i pm nn 1 m ( r t i  On p oten t ial

1 t’ Potential Percent
ow; ersi i; Ca ~~~~~ ~s mil-mo t i- la  production increase in c r e a s e

(1,000) (1,000)

r e t e m i r : 1  3, o)C 14 ,581 1,289 39

u n-h air 7145 1,788 1,0143 1140

Ct~~ta OI~m1 pr ivate  1,930 2 ,956 1,056 56

Total 5,93 7 9,325 3,388 57

Meati s for obtaining the potential grazing production involves the
following programs : improved grazing management systems ; revegetation
of depleted lands ; brush arm-I weed control; fencing ; stock water develop-
r : e t m t ; J ’r aLec t ion  of watersheds from erosion , flood, and sediment damage.

I i v e~~Limei: t s  in grazing management systems are the most promising
s-~1mm t iat to secure increases in forage output and maintain ecological
stability of the watershed. These systems are sequences of livestock
mir azin ig  by area designed to fit the t u n i n g  and intensity of harv-est to
F ) ; , - -rowt l ;  habits of the vegetation. They may be empl~~red for combin-
a t iorn s  of sL - x ~k or;:) on both n at i v e  and i ntroduced vegetation. These sys-
ten- ;; ; operate by manipulating the vigor , cover and composition of the vege-
tation, tag-Ithier with the stocking rate, season of grazing, distr ibut ion,
and frequency of grazing of the livestock . Rest-rotation syst e ::ms a ffor i

• the manager the opportunity to produce the maximum amount of vegetation
and to graze (harvest) it at or near the peak of its nutritive value.
This is especially important sirice nutritive value of forage varies cam.-
:: i lerably d ar i n g  the life of a plant.

i i  ::.bar Reso :nces

There are 9.14 million acres of forest lands which are presently
(J)m ,) suitable and available for commercial timber harvest . An addi-
tional 701 ,000 acres of commercial forest land have been reserved from
production. As i nnlicated by the tabulation on the following page, the
prep-ir (1mlrrm ;trl : (73 percent) of the growing stock volume is in sawtimber
trees.

j n ;  t ire ~ r~rves L of sa -~,-timber-size trees wi l l  reduce the growing stock
volume and decrease the inventory available to meet the projected needs .
This  make;; it imperative that intensive timber management practices are
acceleraterl to replacu.m the volume of t i m b e r  harvested and increase the
capabili t y to - ‘let f u ti r r e  needs .

100
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Total
i-aw l Cawti . :Cher i ’o l r t i r : iL-e r
stock trees tr I es Cow-’ i :.-;Ler

(million (million (million (million
c;b ic feet) cubic feet) cubic feet) board feet)

imee- :. ;~~ver 4,29~ 3, ( ’R~i 1,221 10, 35( 3

‘~ ner ~-iai;. fLea ~~—377 
14,731 2,Th(~ 25,b-mi~

:;an J -nan-Colorado 3,30) 2 ,572 617 114,675
Total 114 , 5 1 4 5  10,561 3,9814 56,836

Projections of net annual growth, removal (harvest), na-I i : ;v er m t o r y
prov ile the basis for estimating timber supplies that will be available
to melt anticipated demands. It is assumed that requirements for better
access, improved management practices , and other considerations necessary
f~r increasing sustained yield will be met during the projection period.
Cawever, certain more specific assumptions are necessary . One such set of
as:csnptions indicates more plants to process increased volumes of veneer
logs and pulpwood. It; projecting growth and inventory, it is also assumed
that as a result of increasing harvesting and i ntensified management, mor-
tality losses wi ll decrease and net growth rates will increase . Another
asscrrption is that average tree size will be smaller in the future and as
a result there will be less sawtimber volume in future stands.

The -m ph below portrays the projection s of growth and r egi on a l  ace - is
( m I -- ov a I )  f-Dr the various periods.

300 -
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F-ni- the s - m i  i o n  as a whole , current (:i~io5 ) ar1nual removal of gr ow i ng
stac k i s  about 38 percent of the c u r r e n t  net annual growth . Armir ua l grow-
in ~ stock removal is projected to equa l mirow-th by 1983, rising to ]20 per-
cen t of m -ra~tb by about 2012. Subsequently , although removal arm-I growth
both ca;;tinuc to rise, the difference becomes less arid eventually (some
time after the en-I of the projection period ) they should be about equal.

-/ai.ershed ma nagement and flood control

RattlrnThe 1 -inriagement

The means for satisfying the needs of upstream watershed protection
rmj d flood prevention on existing forest, rangeland, cultivated and pasture
lan.I , and urban areas to maintain and improve watershed conditions are as
follows :

Land treatment measures
~.‘ater control structures
Resource management

Floo’I Control

The 13,000 acres of land n eeded for flood control programs is avail-
a; 1c for levees, channels and single purpose reservoirs. Other means for
satisfying flood control needs include improved flood forecasting, water-
and treatm ent , an il flood plain management. Watershed treatment and
flood plai a s : F D r a I y  c~ t F:;easures would occur on lands use-I for other pur-
poses.

Industrial activity

Rlr ;c t r ic  Power

I ly -Iroelect r ic  plants exis t ing and under c o nst r u c t i o n  total about
1,323 , r 7  y - ;  wi th  the bulk of the installations, about 1,2148,000 1KW , in
tb-I Cob r a -b  River Htorage Project (Flaming Gorge - 108,000 KW; Glen Can-

- 95, 000 KW; Blue Mesa - (0,000 1KW ; Morrow Point in 1970 - 120,000
11W ; Fontenelle in l)(m8 - 10,000 ~w). These plants and others scheduled
to be constructed (Crystal in l9(P - 28 , 000 1KW) under the CRSP will likely
r e tra in  i t ;  ; :- l rv ice  for t i l l  bulk of the projection period. Home of the smal-
ler and older hydroelectrir; plants may be retired from service. Other hy-
droelectric plants 1-rave been studied i i i  the region with a total installed
capacity of about 1,800,000 11W. h owever, it is unlikely that the bulk of
these will b’; constructed .

10,
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Thermal-electric generation has received ~ru it impetus recen tly -l ie
to -itl F:mai .IS for large blocks of electrical en ergy f-n i- export to adjoining
rosions rind the availability of very large cool resources. Mar 1/ large
comp an ies- are actively engaged in the investigation , development, rn— I  cnn-
sti- ic tion of major coal-fired thermal-electric plants in all states of tie
region .

Cue lear-fueled powerplants are now technically feasible but are not
likely to be economically feasible in  the Upper Coloralo Hegion I t ;  t ime
near future due to the competition from coal-fired plants.

0btain ;iir~ required cooling water for the plann ed instal1at~ons is a
problem . Because of ti~c limited water resources, once-throng) cooli;mmi for
-dissipation of waste heat is not practical for general use. Use of cool-
lami towers, cooling pond~ or some combination thereof is expected ; dry-
type cooling towers are a possibi lity.

Mineral Resources

Minerals produced in significant quantities dur ing the 1~147-n5 inter-
val generally are available as reserves or resources F; volumes sufficie:.t
to meet all foreseeable normal demands through 2~~O (Table 35).

Total crude oil resources are about 0.7 billion barrels, of which
abo nt o.5 billion barrels are reserve arid about 5 .)  billion barrels are
predicted a-I-Iitional resource. Of the total, :;boi ;t 80 percent is in the
Green River fubregion and 15 percent is in the Car Juan-Colorado 3mmL rcg~ or..

Total natural gas resources are 103 trillion cubic feet, of wh ich 10
trillion cubic feet are reserve; about 85 perce n t is it; the Hree;~ River
Subregion arid 12 percent is in the San Juan-Colorado Gubrecion.

The region is underlain by about 1141 billion tons of coal listributed
through all three subregions with about 55 percent located in the Green
River Hubregion. About one-half the resource is considered recoverable
(Table 36).

The oil shale deposits of the region comprise the largest undeveloped
energy resource of the United States. The rocks of the Green River forma-
tion, portions of which will yield “shale oil” through destructive distil-
lation, underlay about 25,000 square miles (lb million acres) of land in
the three-state region of Colorado, Utah, and Wyoming.

Approximately 11 million acres of land are underlain by oil shale of
potential value for commercial development in the immediate future. These

10:-
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Table ~ 5 - i r  r . e ip a l  mrS r i - m i r - so ;r c e s .  u ppe r Colorado 5 -  ~i or ; 

. r - - - -~; e ; r t i ty Locat ion arid Remarks

r-r r ’ axs In. r~ . Id - - 127, 000 tons :- ost] y Sa n Jua r m— C oto r re l  -
: r - : j , -- in  0 : ;  o n - - rock 1 0,000 tons Green River , very low croSo

J o r n i i  r- 214 ,000 tons Exploitable wi th in  ui -ar . ]  ~nr deposi ts

~hcr r I - - 3 ,  ) tons Upper Slain Stos

141 b i l l io r r  Cu. ft. 2/3 Green River , 1/3 San. Joan.-
Colorado

Giioon i t-: 34 million tons Green River

Bit :L~e; 15 mi l l ion  barrels 60 percent Cr - m o n  m i v o r ;
140 pe rcent Sari Jup .rm-Color ni-io

:.-~,i 1.5 million tons ) Upper M ain Stem and San ~Tuar . -
-5.5 million tons ) Colorado

C j p m r - - .25 million tons ) Over ~ in Upper Slain St -~m . -Fos t of
Silver 555 million ounces) remainder in San J-;ar -Co5orado
lacer m-O 1 2 mill t o r i  o u r c r r

Irjr . are 5 milli e tons 65 percer t i ron , Upper F-lain St-mrs

Saiy L-1- r.uir r 5 million tons 505th- Upper -lalr Stern , t o r c n n t e r .
as byproduct.

t.~~rp 1;ri t-  r’ er: 5,850 million tons Mostly Green River

:-~~t mO. 260 millIon tons F-U nable by cor v~,: tiona1 rs- t lm-~Ie

Pyrite ‘-F-ii ti-mil lion ton Dolores County, Colorado
deposits 50 percent sulfur

Tm-a n 67 billion tone Source mV natural sodium carbonate

S an d  and ~a-r~-- eI Widely listributed throughout the

~~~ or

Crude oil f~.7 billion barrels Mostly in Greerr River

Nat ural ~~s 103 trillion err. ft. Mostly jr Green River

Coal 1141 bIllion ton s Widely distributed

Oil shale 2 trillIon barrels 8,000 square miles ~f land in
Colorado , Wy~ ning . and Utah

Rock asphalt 15 bI llion barrels Primarily in Utah

1014
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~~C

- 
1faule -~ - — Coal resource ,;, J ppmnF Cu] ora-Isi !i ~ ion

- 
- 

-~ regi  0.,  H~ype Quantity

of ~rni1lion short tons)
- .~ n ;  coal M ’;r~ ured 

J T  Indicated ~/ Inferred~~7
Gre e n . iv-:r

l a g  Bit  i sr InoiS 2,- -- C,5 ’(o
Snibbi t.- u - ; i n m u is 229 14, 3o1 2,123

-cm 1 Bit sO: .  uir ; ~,65o 2/ 23,106
.Mmbbitunnirious 2 , 020 3, 6)1
Bituminous 14,2H-) 1143 13,ir /13

Cree;;  R i ver  Bit um ino us l5,)00 6,522 141,1421
, Uhbit Ln1 n uns 2 ,2 1 4 j  14, 3 r m i  5 3j I~

Mn in ;  t in: .
1 ~ .. r- n 1 u  Bitum i nous 2, -~~~ 2/  14 , 15 ?

C’;ubi tur rilnou s sH~-; ~/ 1,185
Anthracite 141 ~/ 50

it ai ;  Bituminous 131-4 2/ 2,000

Ji~ uir Mmi i  a m ’mn t} r n m C i t m n  141 2/ 50
~~trr Fr:  B i tu m i n o u s  3, 5?3 ~/ 6, 702

:2~Lh i t n m  i i m s  H 3  2 1, le5

Man . Jima —C :1 c-
A rm )t. fi Cut  I r v t ; n t u ri  -~d

1 m m  0-  I L t u i n m i n .  502 ~/ 3 ,11414 
‘w -l e x i  s — Bit nn n ; inous  i t S  67 3, )mC t

, - ;L - l - i t o n : i r u u s  515 1 ,175 2u,1214
Ut mi. B i t - r s : i n n u r n  1~ ,5OO

. I n i : .  Jua n —  liFt ii:J m o m s  551 67 23,613
2 i t - - i  S it n i t u n m i ;  sun 515 1,175 26,7214

i’: ’ or Arithrac I -: 141 2/ 50
totals Bituminous 1 n , u33 Cu , 5 4 71, 736

__________-

~~~~~~~~~~ 

Cu bbiturn inomns ~1_~J)7 
— - ~- ,- -3 t 33 , 7~?3

~;ourm -e : T J . R.  (
~~i 1 nO cal fl-u - -

~/ I I m . m ; m ; r m ; l  n o r S - l m n - F :  i :n~~lies a fairl y 1r r e i s ~ es ti nn s ;t r , l n - J i m r r t -J
r-ms )mirce r e p r e s en t s  an  ir m t ram -d Ft  t m ’ -  1- n~-’I~- - est i tnati on , n m n d  in  t i n  r red
resurree I rm rc-n ly I s based upon ~-e o I c.~Iir  i nf er e n c e .  All  oc t  i n n a t e s  or- ’ -

dl.m onally e ) n . S e r - v n i t  ye.
I n ; I i  ci t- n I ral nnl , - n:: ;r - -I i~~ J f f n i ~ m r t i  a t m 1 .
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i ep - u c i t s  1 : d - i ) I i r ’ t —  ‘ n’ I~ :‘-h’ ;le:; ( r n:oc ’m t1~~n 25 g n m l l s m - . :n -mc ton . n sn ~i m t
lccr1 1 ‘-r et ~~~ - - ) - : - n - I - ’ 0’ y i ’ -; i d i n g  m u )  billion barr-Jr ‘m:. l m 1-iiti ~ r . ril
.1 , 20ñ 1113 o:. n - - ri- -n j - - m r potent i n Ll’1 - j ’  lan] -s I’ m - - . lower a m  i s I,:m ~~n its

1:1 ning 15 25 gallons if oil p-sr ton..

X t . - n r . S i / - r  :nnsllne r ’ s s o i n f - n m m :  I n u l n i s  a -mi I mn -n t ;, ’ ~~ c a i n - c  : c i n . ’ s r m i c ,
ni-s n :rost in:.p-orta;. l r icing c n m r i a i I .i t c , Ir :r i , s c n i t s  7 , i -niL te , mi n Ce J it e ,
s y — ~- i t ~s a n d  s r o : m : m  ; in; a I l it i o n  s o s  n ’ ’ n c.e cc :- J ’r -c : rcss  of’ hi ’im — le n s I -

~~~~

;n0 n ,es ‘On  h O n i  cor n - s :  L n - : mt i o ; r s  of n ’ : iciul ni , n n m a m r r ; , c n i c n n  r ; ;  I potnissi  en . .

S a n i l - m r - I  errmv el a n r i  e en n ;e nt  i- c-n n - r’ t ’er ials  n r c  w id e l y  i i s r r i b i t d i i r n
t n - i  i’c r ion . - C : r m c rilly ,  i lequisite supplies -or ’ Li - cnn -c m at er i a l s  can be l-e -j -c l —
ops .1 ‘n- 0 :: - r n , - s-yurc- ms t l i s j  - c m  pr-;cen;t in ncr: ii ~~e q u m  n t i t  1 sc tn’ m

: 0  n - :mrlcai ec t in n ;n ;t - e  is , i ; - st i f i aI .

Hi ’s cen t r ic  of cn c t i s f ’yinig ti;- n .e -m i: n a-i len - .:.:. In: fur i sv-c ] cnrc - . - m : . t  -of n —O n —
- r i  r- ;sourcenn ’rre ti ;r-o ~ l; private er l ital in ;’resi;rntent in 1’ )Cu,cL .0:1 facil—
t i e rs. i’isse:tially o.ly mm m c; ncr —i bas c u r s~n m r - s i n m ;  now ex i st u- i t h i n ;  the

r e -ion . -C;~~t; - se on on cic j u s t i f i c - t i  on n i l  t e c i m n i e n m i  capabi l i ty  m a t e r ia l i z e ,
‘- m n -ix : ‘:r:ion 5?’ ion -ni l  mil l ing -cal  r ocens sin  m i n m y  be exp s ’ n s  I that  will i n —

nre - mse :1 non - al n ; v n m  I lntLjl~ 15/ In;- :. n m t i o n m n r l  n -c- sJ~~.

Ceer ’s - : t i o n ;  — f i s h  or i l  wildlife

‘ccc-:- - - - : on

ft11 t}~ ~;l. IA .  i ,;, o on. ‘e t . - .n r ’ iic n - - t~~Ln s  i n m n j  a t m ] . w’mtcr non:- i-i ’ to;- i n :
s - J f C Fc F i n n s : n i t1,’ a nt i ~ei1ity to :n~e;t. nc -ant  pr s C - ’-nte-i ccci len t r-mcr e ’-t io;.
r u e - i s , tL ’sr ’c ‘ 1 ’ - ’ r : verr ;J  very  rend c-sn: tn ’ n ;  I n ts  Lii - ’ ; I . - ‘ my re: - .1 ~ in 1 LI -c ‘ :1—
:i l l n n i ’ n n . t  ci ’ only m u t l i o n  0’ r i o-sC;: at ’ - . -c u - -n s i d e n t s .  - f  I~ - ;:- .- n- r:,- : c e O

in this c-er -r i is Li ii m m  5?. that jr or I-u’ to -- -cut t im-i rne ri ot 1-:: , mar s lands
1 1 : 4 mu nil -n ir . a n- . lit I l r l i ~~~ i S ;  status , t h at ; n -nw i I r i e  low i n t o t : ’ i t y  re—
nrc -  ti on. - s-c , wool 1 1 cmv i ,  ~. 

- m irs e on v mc L-~ I ni ti -sr to n-c i n - :  :ry - ice I’ ci’ ‘ m m c c i : :  —

tnon or tO. I - c a n t  t .) - n- eater :r.Lensity 0 ’ r - : - m n - - - - t i o : m  ice. :- -cl :r-c . n i .
- r - - - 4 °m c  u - e r - ,  - n m  I - n in a:. nt t I .. . -;pL Lu m a n - n t  mu : - - n  i~ , specia l  c o n si - i sr n rt i on;
;L;;l 1 i i -  ~niJ m m n ;  t O  pr’ev-n n. i. n t ;  lu s ter I O.iot of the r-sSi -Lree bac- mc of t i m m ~i

r-ccr-m ’s tiorn - n X r ” F n ’  :~ r n -n ‘ m S  - t resul t 0’ r - m - e n ’e - t i - D n ,  cu-er  1,; : • I a th i s  remm r-1 ,
t b - n u n ,  I l I C , 1 m 1 5 I . — - n - : n m ]  i t - i  cI,nrr :mni ~’’r of’ L i : m t - S t - I  r n ;  n - ro n : :  l o t  c - tm - n in in
LI ~s r em - ion si - m - u m ; i  I Pci Pep t; i n mi ni -i bef-u- ’n I- s° I sions mr- c n : , :m- Ic to l essen
t -;, n::e l rmlt ~I u _ i c c . accum n rr - :o L t t i m  i n t e ns i v e  m t s e .

nf the n m r o j ’ n m n t m e  I u - m i - m r  n ec i n n , it i n n  e. n t l n nn L o t  L k m n r t  n~ t ;m n l i t ;  mu l ’ I m o r c e r i t ,
or 2114 ,OfX) ocr-cs will be nmcmn ur :nr ’ :a i - n tri l by 202 . ‘;-fl i~~t t  put in me n - n -pi n e t~ I v s
by . 1 - - - i a ’ - : : n n r , t , 1 ]  - i t m n - rot ’ r -car --:i t o t  n’ , - ~~r a ’ rm j .i i n m l s t s  and r;r ’n - n I - i l y Iry
c l iF mnn  t0 , f :11Mm l lr n u t ;t  of no nc - i r e t i m m m t  th is  n t n : m o U t i t  i t ’ the uniter m i n i  is not
mi -ices - -r— : l’i r e t ) .  . 11 . 5 i s  p r i n a r i l y n i l :  ar]) to r ; - n F : m ;  — - c i t  r , m ’ion  nnid most
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ni ’ t i ,c  u’:;ter nt: :. - i m m - m n ’ ’ 0 On; Imc::.’m n i ’ -, .1 ich r:r ’-n ’,’]c)uSlV it : r~~t tc~~j~~t , t:a r 
c a L l by CO n ,; , n ’ 5 1 

~n 01
’ large r-u:-m1 - J Ors. Also . .~ yl m,. t n m : ’~

ii-- Len- ’ ’ ’ - l u - i t icc ‘m n - tn not u n :e. . n i  n i t  :1 - m ’,’m t.t iOn s - n c’s-c i t :  -o - 0 2, Jill i-eeL.
- 

- - c- ‘ o r- ’ - 
- - n~ . of LI. ~s1; u- t n - n t -  n - ‘ ‘  13 1 11 b’~ I’ ,e ‘mm nt ’s- ski in n - ; :.

, : u - i n n . r r i n . r  a- i t, n c : ; !  be n or’- 1 - n - ]  s t - i c  t o  n:.msrc t tO:s’o n - c ~ - 1~ n . ’ -: ’-’L’ . -: r- or
Ly su t s ti t m ;t io n  ci ’ -)LL - :t ’ actj’.r~~tmes.

i , i ,n J t r m r e n L ’ , ’ that - n c , ;  t i e  of ’ - -u -en . i i ’- :  “ . n~ o-t - : 0  Lana  inn : ‘c ’fn :~~j~’eL i l in ; - :

of t ine  ‘ O c t - ;Y :m J  s - : n : - : m l ’ e e  ; i nc : e  n t ; ’ -: LOos e associ- ’,- : i u -i.  no ~ ts 5?’ -~cr ~’ni ; ’  I —

U i - i n ,  u; lan d f-c r  the r i - - mr — i ’ - : 1-:c ’ i sector , [e/cLop n: :init 5?’ c- e r r ’ s ’ - J or m  ‘end
‘ -50’! ] C’s ‘ n O  ill I t i re s - a i d  o p e rat i on  a n m], n a  i n :  L-: ; n - r n - :  - imlS , itm , ’ mr I I I’ m ale;

as; ocin i n e n  u-i 5?. c - m n ; L s-l eO ng a t m - i  w i L l ;  nc;  n~~:s Li p c m i  or ‘ocr-ass p r e ’-r ’ te inn ,] ., :
m igh t ‘1 0 ; ’ me ’. r e c n ’ - c : m t i O n i  L m :e-:ls sat l:: t ’m ction . With L i . : , : - o  cons~ l’or ’ m t i n r s ,
i~’s i~s t h ur ~~~~ a n- : n a t  i - O n ,  ,-f - l eve l  q m ’ cen ~t - ae~~,,is 3 : , , 

~~~.,  - t e l  re cc- -cation
m i n t  nm n n ; sn ; : s : . L n - c  i- t n ’’ ; :. : ,f ‘i- n i ons aren O - u s c  c: ’;cr’ist con S-cd . -: I n;;_5?; 1- n . m
no.1 u-n t  - - -  , ;- .~~n .  ;: n ; nmd ‘ m i n i  11 t i - n : ;  u’i 11 m r - n O  I - n ’ :;cn I Inc mile ? r t i -c Ii’r~ cs-c : 0  — -

m en’ 1 3 m O  0’ -

F i s h  atm-I i - i l  i l i f e

In ‘ - s ame i’ d Li -: r’ rs : ; C  ‘115?rl-e u-’’ 1 , -c r ;  :V r e i l ’ nUJ .n i  to S n  I . e  S I ’ ,’ 0l s iOn ~~ Ia an :
5? n ’ .0: - 12- , acc m,i nig that f eL- n’ - n-mater - leve lopmcn it  p l a n t i n g  will c c c -  - -

Lie riced -c 5 ;’;- rnl. ’ :m m n :cn I, - ; m m n ’ -:se~~~e n n t r c - n nc Imni l - ] tot  nm - I  for :- ,] : 1 - ,:’ “ ish
n-i - - cry - n t , i or; p- , 1: ;  Fr ; meW rec mrv’ -.: i rs .  Tine 11, 1 c t , -] ti  . 1,111 ‘c pr cern ::;: u-i l l

m ’ sc i’ pc c i ’  v -nd i- n , I l it ;-s by pi n ing  f 1 : h - s c i m n c  ‘, A : m r ’- . m tL cr~ arm i ce ’  1
r’ - n c m , ’,. : jon t nit irtunm it i- n s

The only except I in ,  iS Lii : L I m n : r L  of the 2 : i zenm—C lorns Ic - a r e r ion
in A r i z o n a m n - i  1 , -e u -Iex i m c  w; ;cc’ s n i u r t m ; g e S  -“ 1 11 o m m c sr after I - . The
n -s -c- in ;  fo r  u - m i t - s r  F-or I i  rn - i l r i m ;  u’is:re ~~~ i n n a t e l  on Liii: basis of I ’m ; l fl l lm ::sn -

w i t h ,  n , ue -,; f i ~~i i i i m i t m n -  I :, - I n : , , m: tS .  :: i’,;- ’! , SI t : ; ’ :  m u c h of t i m e  l e n n n n n l wil l
Urn n :’, H t t u - m n ,~ o l t d  F a r m s , I L  i s  possible -mr Li en- ; to i ad L’ i s h i n m n ;  3; O’t~~, n m c —
‘ - r ~’ n , ’ , r ,n : : :ryoi I C  m :.y u -hi-n r c on Limi s R n s : ; c i _ V n r t  on. A few p ot en tial -I~ve1ci—

i r : t i ’: IJt , i u  
~ nr t i o n  of L i e  l , n i v - n r , ’;o Renerv mit ioa  have b een.  prupoc -si .

If :n 1 d m  n’ - n r : ’r ’ - r - i i  n - ; :  sb-c iA,.) be b n n i l t , i t  would be possible to ‘crammer the
id i - c l ;;; fo r  A r i : : u n n n , n n t m d  r i l s n :nec o,::10 I n n t  ‘ a snm ;mcll part of the m l i , , i ’ n t  —

isfie I deman ; I a ss igr ;c - l  to HeW M e x i c o .  ‘i2ia only oth er i oss ib i l i ’  y I’nr
water for f i n n n i e c  l o s  in Arizona a nil Hew -Wnx I Co W~) il l  b’s c-s- c i m ;, m - F;n:;,s : . t Of
Un , I- c ’!-: 1 np -c 1 urn Lex’ now lenI i n n i t e m i  t,o other ;ises or p , r c i m n S s  I c n n  m O  - n of
u - a t - m r  r i O  t.~

HOc si l i mit , I on is similar w i t h  1 , m : : I m , n t  1. to waterfowl h u n t i n g  . “P Ocr
n -ee l:; f - or  w m r t - c r f ’ ow,I k t m ; t i t i ; m t 3  n ; r e ’ m : :  i n .  A r i : n c o m n t m i n i H-sw -Mmxi-;- in. I i e n t t - ns
ri ,ortmic-sc before 1):’ - . The manly :mj i ris : iL :n;emtn n: to nt e iui  rio the rin n io u t m tn ;
o s-n i - I would mean i’m ; - ) ’ ,  i i  cmii - ion to wmmterfow l of water cottuni t;t,e I for other
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- n - Ic I ’- is’ I’ i c - l i  o m i t  u - I ]  - ii I f - s  , F - s h i n ; ;  i rnn r m ci n - i n -  ‘ ‘ n i l , :: , urn t s r ’ ’ - — ‘ . 1  ‘ ‘ d i n  mc ,
H ‘— - m r - n m : :  - m e :  n - s  r n ’  mint ’ s- i ‘ n’ ) r - n ’’ m ,- ; ’n ; ’ n S mr w i t h  Iran: - Fr- on’ n m a l ~—

li- s ly ‘n’n s I la: 1;’ • 15 n un ’ .’ buc a S S n i n n i -  i thni o mol O t t ,  I ; ’ w i l l  ‘ n - i n r t i r ’ nn ,ne to,
be ‘‘V’ n 11 able

,-‘cim,iinb!i : ~:; 1 - m nr w i l - i i i f ’m  it’ l , } m ; key }j ’ si i a t  m r -d c is  l ’ s r m ’ n n ;  i ;:, t; -c
n m v  i .} m , n ’,’ nLr e 1ev-n 0 : 1  amid n: , : :  , m m 0 - - I .  ‘ r ’ s L l e e ; ’ t h a i . w ;- A, I lepr’ec ate 0 - i b i —
‘ n O m i n n I e  ;h am ~~’- ,;  in ian- I i so  i n .  h f ’  n m i t ’ I, - ’ n ’ lme ’ ’r ‘i n I , - ,l i’ winter  m m -  ‘i53

n :nmi ,~ -n ’ t” m ,  m :i ’V n r  I e v ’ n ] i - n m n minn . t it ; clv i’ ‘i’~I i’- ,;~ l i m i t  - n ’ ; n , t , n I I m  ~ n o d  n :: ”o noc i’
wri t -srI’ u - i  l i m O - i  t n m t , the 5 - ~~nV~ m ]  f rns’et’s- . 1 .  in s-nc”, .- ‘n- -on.r -- ’t  r i m  I onteiope
ran ‘es , m l  i m n i m r - n r n t n m p h y t . s  c-c ’ 5? in  mo o-Sinus w i n  3cr] n m n n  no n ’’: ’ : .  alon g u - r n  L i :r—

‘mdccc .  l i - w ’sver , if uOl I ’L l t” c - m m - - ‘ i ’i’m loon, is ‘lu - - n m , a i m  t e n t, -; ’ r-sccm o m : i t ,i  on
mis r n  m r  i n m s ; , t  Oic , r , n ’ Y lye of level t I ’~~~~. 5 m ’ aol ncr’mn rLger’rnen F:  } n  k’’’~’ lmnbi ’’~

u-t l - Il i fe  I m a i i t nn i t  will  n ’ - : ’ - ’ n i n i  n m ’i’ ’ j . l m ; - h ~~~. an. 1 tm ; n u n  ‘ ity  ‘r-r ’ ’~- p 05 —
sial 1.’ he 1 : - n ’  l’.T _ n I .

i ” i s h l  n o , I m n t i r n g , n mt 1 ‘ i s i :  ‘ m m c i  u - i  iii i f e  n’ -’ : ’im .d w i ll i;-oo ’:f’ ’ n J i ’ ; I c
n ’;ai m C I - m i :  - c i  to n :im n ct f’ni t oia: I ’ s n - .: : , - im- ’, by n n :  ex t - em s l oin ; of I rs ; t pr a ’ r”-nee .
For f ish  ‘;i ’’c m n , m n n . t , : c i ,  I m 1 ~~~m l o ’ ’ ’ ” S - ‘i ’- t-t’ ’- -n ~

’ ‘1’ ,’ 5?,nsc r n, t _ n i :

1. Pr v is ion  f r  m i r t i m n m n m m s pools ‘or t’ i  sh con . . - -:rin0-i on in , n ’n ’r i t i p l e —
p’~c’pose r o s e n _ V  m u m ’ .

2 .  l’ r m u - t H o r ,  ‘ or - min i m nm um mm ni mcrni z ’tr ’ a m - . releanniss l ’s- mu n: , n -sw c - mn - -sc’! di’ s
for n’ m , ’ i s r _ V n t i o m i  mu ;’ ‘ - n i n a r i c e r m i e m i t  ‘ml ’ . I n - - ’- fj t h :  }; ‘n h m i ’ t n i t ,, .

3. C n m , ’’ :’ n t  ion 5?’ f ’ i : : i i  n f l g i n n : i ’ ’ c - ; n ’ i ’ : : ’ n m i t s  t-j - n’ a5? it, fi :mi: inig o;mlion’_

-n oiti es in i - -ion ] ities u - i i - :r- s  l i t t le  mr n , i m n m m e  now - o x i s t : n .

i4 •  ;Id i t ’ , is t i - c r ;  ci wat ’sc  r igid, :’- t - ~ m mica ’! ide m i t :  m c  ~c p— oimc i n  fl no
‘cxI , ing n ’ n-v m i r ;  t i m n n t , c n n :  now tm ’ s m ’ m : n l m t ’ L C n ’ h .

• 5. Poo l - onstn’ m c ; t , i o m  f an ’  a - n ” - :- , to f i s h in g  w- t. -e;~~.

I; .  C-o ;i s t r ’ ;c l , i  c i i  o f p m n b l i c — u s e  f’ m nc  i lit i  i n; ; pr i m: rily for f i s l i m o r n i o n . .

7’. I n i ” r ’ n a n ;e -i  I n -  t , c n  - , my m n ’  I - - - t~I on.

8. ‘ tm  n orm , lak e , and n c r - cr y  -ci r habitat imm r -v- c ::lem ,

O u r  I m m l i  mt c ’ and F - u i -  w i  l : i ] l f - o  thesis I m r m o t ; l ’ n m n : l : n  will n -onmti n i le :

4 . f- - - - o  i s i tlon ‘,i W i l l ;  i m n m w ’ m I 0’ lanmI s for pr i m n n nl - y  i n n — c a n: b i g — g r i m m n e
“ c l n l r n f ” e r m n ’ , r I  t , , -e coon i n n  l.Iy t ’or the I m m n ~ ir m NmS mflC fl t  of i t t - I  t I -c m ii w i n t e r  hab i t a t .

I . i ’-~i - - . S I L t  on ; or wi L i i  I n - m i w n u l l  - m l ’  l a n m - i ; m  for r i n n m c m r v  1510 i n n  w n m t , nr f ’ mwl
r u r c - n r m n m
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Plo-.T ‘1 - ‘ 1 m m ~~I A ’ ,TA f n ,A “5?’s ~~~~, i - ‘i- .A ’Hl
OF 3.01 ,  ‘ i ’ {I U ]  H l’PiDlI

11. n \ n n n g~ tmu ,Ln , m m f - c o m n f r - - d sail r mac t ,’ m n , L  I to; with plants of u-ni] ,,: for
u - l i_ u i -i - fe

12. Ca n ’ t ; ; ’  i m ; t i o n i  wa te r im , 1 ’ :‘ n i ]  I ti -sc f-ac wildiifu : Fri mi n i I areas .

1-, . F-c :. ’: ~i nig to m mii bmiu i itat t l t lmrl ern :m ;t

l~i . M m m n , m m ’e n a u t m L  no]’ ‘sultiple- ,;:e lands for optimum key habitat .

lL . Road. c mu n m r  U r m i c n ,l on for h m ; m m t i s r  access .

• I n n  r y I : ; c t i o n ,  -o f’ new wildlife smi -e rn i roE arid, resto ’c i ’rirmg of f-ornnne r
rmn: n ’e

if f , i e ” , n n m , ’,’ u u r o n ’ro :: ,;m listed , only m m : ,::mbcrs arid 10 will consume :ic’;;if F —
can t m m : : . c ) m ; n , t n- of water allocable to f ish  and wi ldl i fe .

‘‘.‘r~Ler ,sx~moi,’t,c

The i ’- n e ’ lonn is bounded on the n m-l , F m , eas t , and west by high nrn ount r -u ir i
I :. - L : n sir i  slopes n ’ o n m s t  tute the n n i n m j o r  water c a ; ; t m - i,buti n;g a r eas

oF 5 , 1 ’  reg i on . In the rml ~ m im :ent areas, p opu lat i o n  expansion, Pc’)’ i c J L m d i : ,
ro n ; 1 i n  I s try  i ’mv e -oversb ;rolow-.m ’i mc i mm mi m r  i ; i—br , , , in  developments . Thus there
n ’ec’ m n n ; e a lm~n - , m: mr3 , fl-cr te r s n ; s m r : o n n n : t r , j jn  diversions i - I x i r n t , i n c ’ c n o n n m m m r t - s L ; ;  and ‘om ’ r o - e—
:‘n e: ,L s  lu - - s  r ’n-:m-mO n. i t  I on t su ch exports. Aul~1;itiona1 export is limited by
S I C  ~‘ V m m i  l ’r Lm ilit ’/  ~f’ u-n~ t .m ; ’  min i - I  the icc ire of m e n i c h  stat ,s to export Its cc—
n u m i r m i n i g  allot ‘ m l , c par t  i l : m s l ’ - m Ol’

i ’ l i y r i - ” - ]  1’ ::pi ,r m k i n g  t i m - s n :  m ila n a num:~bme i ’ of opporturi;i t i-c ;; Cc-i ’ f r e ’  ti er
mx pr~m , S mu ’ imn ”ir r m ew mxporl.n ; of water to mire r i s n d j nm c en i t  to the negior . Ohiii

“ m m n m : n , s  of accomplishing t h i s  ‘ ‘ X ] m a r m s  ic-n involve nid,iitional in—basin st-cnn -c
c-n :  - ‘r I - m i  in— to c-a’- . ; m ’ ; : - ‘ u ’ l ocal uses m m m i i  e f I ’m o t  control  of season r u i : ; c f n ’ .

‘cArt — n quality ,  pollution; contr ol,
a nm ’i  health factors

The :: , e n m r . : ;  for n m meuc t , i  m.  wa t n t  quality and e n v i r on in e n . t r m l  h is ’i lth  objec-
tives I n. ’n I ‘i-Ic-

1. 1 r : ; j m l e n n m n : n , L n n  t , n o n  of an cC l e d . ly e  Colm :nrrm Ii  River i~,-nn ’ i n ;  salinity
I mm ;j mr o v u n nmaen t  proi’rmi:-

2. k s t n u t , lj  s i i r ne ; , t , of m m n m ; i r i e  -Ir a inage pollut i or .  a b m i t m n m : i t o n n t  program -

3. ; i x p n m m , c i o n t  of ,P , rmi , ’:-F~~I~ j ’- u .1 water quality S t m m n i l m i r - i n ~ to cover ad—
I 1 l ,j u ’i ,, n m l  c l m i m n i j l ,y -mi ’ i U - - m a r n t , , I  to I tmn;I _ ni de ltmlr c ’ u : ; l : m l s  sLr ,, nin -;:n where th is

hor n not, been - loran .
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ii . ,., - i 1 ’ l - n a i i o n ,  n ; f  I’ a 1 ,, ‘

5. ‘ t I 1.’ ‘- :
‘ th e re . ’ - - a -

mis mc e ric ml ’ ‘ - n’ ti n o  u- m m n .i m r  - -  -

- i ; n m i e n m m , mi ’  V ‘ t ’ ‘ - : r’ ‘t” -- -

- m e -  - n  n, t to  c c n ) I m s r  — [‘me” . 
- S -

:;emml t :. l ner,n’ 1 , ‘i ’Or-, 0 Li ’ , u - .  + - n : , - ‘~~ . —

7. b:m ~ m ; ’ I o n  sf - ‘ ‘o’s;-r’,n;. - - ‘ - , - ~- -

“,ir in: l i n’ . -e rm - i v m n n ’ ; ’ - m t o n y  in  m: - - : n . ’~.- ’ -1 me -

C u ; l t m I L ’ ’ L n o n n :  t ’ cn - ’ ; i l i t  ~, -S- ’I’ -5, -; ’ n ,  ‘ -c Oy’ I ] : ;
‘ ,m S C l  f a l  000 n m e o i s .  m ’ n - ) m ’l’’~’ S  ‘ - tic I - - u - - n i  ip€e ; - ‘I-’ 1. . - ; - ,

nn ; em , t : ’ ;n s ; I , e i i n , e m t t i : l i v  ‘ , ‘.L o r -

11.:
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In -

- ‘ ‘  
- 1’ Ia- , I- - A ,~ i i~il T I-I . - i  i ‘V : , , ‘

- - m ,  .i C j i Li’~~ i 50 : t m  ‘urn :; : ; m O t t ]  n m l  I i l l S  i ’ n ’’ .inumt ,- ’, I u , i ’ k  p : an , ~~~ m , s’ - -
-

P . n m , t o  out .L n a -  in ’  ‘mc - n c - - n t  - m l ’ u--.U .i-i ’ _ - -c. - ; , ‘ m m m l r ’ - - I - ’ ;, ’ iO’ ’; r ,n : ’ - : m d ’LS
‘ o :n .-,-~- ‘-‘tt .un m m ti y’ i,: ’ - r ’ n’ et . m ’ -, 01-1:1-5? m ;m; ii :~r:::-~ 

- l m itu-i i’, n , ; i ’ m n n , ) . : , t . ; ’
‘~~ - ‘ u’ 1t ,2( - r’ ..-v tn . u -m n n i u - n m . i,I :.~~

- H~~n ,  : : . ‘ - m n ’ 1i i - n,~
- i :; :  :~~i me’ n ; i n ~al , ’ ri n in n en ’ S i E  :05

a :  I, u -al ‘ - i ’ n;;; : c- n i t - I  m a n . ,; mn- u -i : , - ,n n: 1 ’ ;‘‘ n t i o ni ui ‘ u r ; c L C n n . n  n i m O  :

by pl yc- - 
- 

r n i ; - ; m  I - - ‘ :, ‘ u1 ”~ 
-5 , i - j ’  0:31 -s t :. i~’ m ’,’u , n t l .] c n n .-l’ a a - i l ’ u-’ . ’ , - n ’ , : m n n - l O n ; f -

- :u ’Ot a;, ’: i :a : t . I L i t  - n , ;,, !  I::, ’, ‘m ,:m’:,- :mt ;:. P;’u n r , O V a l S , mend 00 :5’ Ci ’ n . : .-
In S ;jl ~-c arid ‘t i m e s ’  I D  - ‘ m l I n e -n  a.; ’ i n m O r  ,-: :;‘i :  n ; . 0  ‘m~ n;; I d :ne- I -

.I’o -e - m n l i - ’ ’ c-; l ,~~, prior .’ .’ at n :- , a:; de i l o o n ’ , :u n n , n: , ~~S .::, ’ . n , ’, ; n
ti nt :  - ; ‘ of ’ the  .lo i u radu  i~~ u - m , ’ i’ . ‘am:il i i  ‘ ! . , t f lC  !- I+ ,o- “ n ; . ,- : ‘

~~~ -; ‘  I : ‘ . n : t m : , ‘ t n ,; ‘,:.- -

U n - ’~ :‘ Cu .:s ’Ot’ nu I ’. I u-m,a ’ n - e m : i n , - ‘
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‘ 1  i - - n n ; t n , l ’ j : , ’ - , .  T i s -  - a: I t ic  ; - I L - n n  L’c-a ’ ne’ -; ’. 00, 1 n m , n ml  n m i : : ,  ‘ -  -
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1 ‘ n , -  mu ,  u - n  n - i ’  n a i l  i ‘ i t h u .  1:, - ‘ ; : ,‘ ; .r l i c d l u ; n  o, m~r e i , -  to  ‘ -n : - ’  n , ; ’ r Ue ’  - -

L i i , - ‘,-U . . ’ ~~~
‘ ,smj m ‘a- n” - n ;on . n i ’ ’ - - ’ fus ’,- ’ - l -  I - n : - i n t , an i . i  ‘ f i r m 1 . n t , ’ ; . , ’  ;‘ t - i ’ h I i s ~ shr i ll.

of , ‘i n r d n ’  l , e i c i l , i i - n m  or ’ n - m u - , ’ 5 1 m 1 ’  t t n ’~- ’:r mn’ 1~~ -~’ r’  I t m s j n ,  I n n ‘ - n - ’ - ; ’ ;
‘ ‘ - n’ -’, i’’ ‘ ‘ I ~ n o  1 : 0  n . ; t v - - n ’  i n ’ i c ’ m l  1 , ~’ - i~i - n ’ .ry ~ - a ’ ’ ‘ ‘ n , ~ f ,~ ‘ - - - m A u l  a—

H i ~~’ 1’ - ‘ c-~~~ ’ ’ - r ~~i ;’’ l- - .~ ‘ -m a i , - ’ . ; . ’  p t ‘ ‘ I  i i i ;: arm ,’ s i n ,. - — nj - n  -n ‘ i n , - :
- nl ( ’ i , n m m m ,i ’ I - ‘,- i’ ~a c c — - I- i n c . ’S m I, i - .’ t m ; : h .  I ; : ;  le ’ rc- .r’’’m n nu m ’l - c, d i ’ ’ , I

in - ‘ u  F’en~ ’ , i 5 .1

‘-1- - O K  0 ’ ‘ i _ n .

T~m : ’ r -  ; ,;e sad -

‘5’: ’ ’ . - -i . n’ - ; p 1 m i ni - i’ - m d ’  y 0 m m  I , r ;f ’5 - S ,‘‘ : m i~ r m n : - : : i i  0’ ’ t , m i ( -  r Ico ;  utO ‘ in u- -
51:00 1 .~ n m m m d  r’ , - m n o u n m : n m ’ s  i-o ‘n o - I . t he 1’cngcone ’ m i l ,’,’ I n d  e.n’ pn’ - -a’i fIll-m I ’ p1 - . - —

I l i t  ~i i-’i i  t C O i i l i i  n~~ r i m , t I
a,” . - I , - . ; n ’ ’ nr , t ,;” ’ m n , m ; 550 m ” ,’ ’ n , ’;i’ i - c  l i c e ’ -  n m , m i , n - i - i - m u  mm ’ u~~ I i  ‘ ‘  I , , ‘, ; ‘ a r n . n . - ’ u ’  - ‘n ic ’i f le ’ni ’—

mm, ’ , u ’ ’c- n, r , m n : I c ,  ‘m O ;  cr n iv ] n.’ - n m . n m ; ( - n , i rn . i ‘ m , x m ’ m i y , ’ - - ; n  :0 11 n o -  so - ; u , : c e n i ml b - S a l  i n n

~- ‘ -n,nIni ’ [‘‘s-i’ t I m e  I i m : .I I ’v’ I i j ’ u ’ u l  ; : n n i i m m ,, : , t 5. ;‘I ; -mt , n’ inm l ir: : ‘- m l ’  ‘~ca: 1 . nn ‘m i in ~1 ‘ - - r n ’
I n n m . -y  m c i ’ p i n i r ;; ‘ I i -

W n :t . -:r Ar’~ m n t i n n s  u - i  ! . l, iri .:,- ” - ’ m , ’ -. - to - - ;I 15 m i l L i o n  i ’ ; ” - — t i n t r ce 2020
a : ; :  Ii’ r im] , n,]’ 1 1 , 1 -  . i cn n m ’ S I - o m a n  m ’ - ‘ eLi’ ’ , - ;  w i l t re- - i- m e - - ‘ m l I;m ,, ’ I ‘ m ; i u j  ‘ - -i”-
: ; , ‘, e m m n i v u  u s c . i ’(p; ].at.ion u - I L L  ‘ m t m n n’e’ - - ;’. i . nn i ’. n t .n’ ].y -I u ub t e  ‘ e n - i  - , ‘ ‘ ‘ ‘ - I : ;  L ’ m  5
.0 o ct ) , 101 - 

- , -

[, n me l t l f l fc d  : i ’s-n : : n l m I , l u ’ i l - I u r i t n ~ m m i i  , , : t . ; ’ I n ’ t  u-’m t - ’ r ’  ; : u u [ m  l y ( in ; ’ ;  ‘1 . - o i l i n g
p - - ’e’ - n ’ , mi n e -- n I n ’ . m m l i i i  ‘ m ’ r ’ i - nu l . t u a’i ’ )  w i t ’ n’ - - nm ; ; n. l n i  , : n ’ i:.m I  I V I n ( ’ t i  - - n - n m : ” - i  t o  t in e
n - - 1, ‘~‘m ‘ ‘ ~~ n a -  - - i~~m t a n ’ - ’  n ’ i ’ n i a s ’ n t  ton , n ; ~ i - i - f  11 ; r f i  1 t ic ’, m m x i i  ‘ m n i  I t ic ’  i I , ’ n m s t n ; - i n i - ,

n O  :n ~~~~~ i ’. -~~; t ’  i-S I ’  i ;  n d  ;: u - i  L i  i’ ’ i i i  u’ - m m  - ‘ ‘ a , t 1 m m i r . ’ m I i i ~~i m ” - n m ~ n - -i;] - - n ; ;  lOin
‘ n ’ - u ’ : ’ - n’ ‘ ‘‘‘ m m: - , ; m i r m u l  I t : ; , ’ - ‘i ’ m ’ n u ’ m , l _‘;‘‘.m- ’t ’  - - n —

i’~ ’e j i ’ - ’t i :u t  t - . l . :mI .  - ‘ n ’S u n i t  j i m , !  for ‘ i , 1n’ m c u l  i n ”  ml ni t ’ - !  ‘tr to n n m m - - - I  i H ’ : : i n m ; , m i ; n
O m s i  n ,  - ‘ “ 1 ; ’ u- : ‘i , H r  no - .-;’- - I l , ’ n m m do ub l i :  1~’ ic mm ; -j : ;t  : : , ; m r u t h i m l : i , : ‘ m m m d  n i - - I  el- sn - :1 ’ j i r - - f u
l, l an .  I i ’ ; i ’ . ’ oev, .’ m rui L i - I u n ; m . i ., - - K ps’m. i - I n ; c t s  -u c ci food nin e ]  t ’ I i : I m .l - c l’;- ! ; -  m i r e  t lie
m n ; n n , i ., n ’  ; a”t , i cr ’;n . I’ m - - i n  - - t non on i-;-;ist t ng i t ’ m ’ l ’ m i t  u - i  n n ’ o j u l n i r i d  would I n , ’m ’ i n n t o ’ e

m mii i 530 , - n m - .n5is s o f ’  n - t i  f~ i m m n , n m  i- n’ s- i ‘:t~’i h 1 r-~ nj c ’  woul.d lan ; ‘i ’ i i ;y t ; l , I n i l ,  pro—
m n n ’ - t . i .  n . .

- ‘ . m t . l , i ,L  a t ’  t imb er  [ u i ’ u m t . m ’ - t . ; ’  is p r o j - - l i - I I. ’ I n - ‘r’ u m t ; ; u  ;;evi . - t i  t imes to
~~1~~’ m m i i  u i m i  c u L l . ’ i ’~~ - ! . ‘L i i ’  l ’ uI ’ j h i n l ,y l ,Q m I , ’ m t m m m n i u i c  irons ~a ; t  side l i i i ’  r i - n ; ’. i n ; .

‘], r ’m m n , ,  ; ; n , l , ’ ; l n  di ’s n ’ ; ’ i o n i : ,  l i m i t : ;  l i i i :  r o ’ u i i m t i  u - a n t i  I r ’ i j i l m ’  t m . about l . i
mi ll u n  ‘ -., ‘ - ;— i- — I ’ m - c l  I. ,, a u - - n tm n j  

~~
-
~~~~

‘ I _ I -  - i i  of ‘ hi ,’ m b - n n i n m n i i i ; :  l i i i ’  n m l u i t i i , ’ i n - ’ , ’ , indus—
t , n ’ i n m . l  , :j~~ u ] i rr i g ’~t . io rx u - n i l  - - r in ‘m l  i - - n t .  i ’ ’, - i u n l i n . ( H I l l - u -  1. ’ I . } m i -  i ou-i l’

‘lol ‘i t t - i ’  - ‘ r i m - I  orx wet; Id - - - m a l  I n o n  as n-  j i i  i- u - u i  by l i i i ’  (‘ of  m u r ’ m u i , u  R i c - -n ’  ( ‘~ i nn ipmtm ’ t.

Ph i’ ’’’  rp m_i - i t  ‘
~

‘ ‘ ‘ I ’ c c l  i s . ’ i  i i i ’ 1,0 W ’ - i ’ l l n est , : ’  w i  I I be n m i i o u x t  I ’ -) I i r nu - ’ :r ml ’, :
by 20t’u nt is  iii m ‘- a .  l i e u I use ph m e ;  i - - a c t ’  v ’ w i L l  n a - - j o  i i i  ‘ m ;  , - ‘ i i  18 u t - i t - n i t

Ci ti e: toi , ’ ;I g u n i ( ’r ’mmi . ion.
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V n m :  ‘;e 01’ :-,i:me s’ -’it produ-.ct i- ar ii; t .l ,i m 1’€ ’gir .u rm iS (nxj-i’;c i. i:d I j
I ’ s- “, .j’ a~I ]  m ’ ; l i l . IO ’; in 1o65 10 I~I . ~ m i L l i o n  it , 730-.

Ei’-: : i-” : U: m of p1” -. - -

Fn’ - ’ ; ’- u n , n ,  pa;;e (1965)

The mi ,Ir I cultural ‘mire : ri t ”  leg : di is pu i::mao ’ ~.l’ j mm :r,,, ’d— n j  an;m; nst ;ei : f .

~- -; Ui’L’pri n~’n’ - : 1 ,  i l i z ing  1. 5 m;, i Itiori a ;es a]’ in’m’i ,-aU-e’; arid dry l n i n d ‘ c o n - I  ‘ i-u ps
and nj~ m i t t  i -a:, a si - cn n m , 1 ’ Fc ’-ier’ n i ,  1 arid pr i . va te  1 -r a . r  lag 1 .-ans i .  A - in’,, n , -~ .r, -: n m .’:o
n.;i-e ‘asi; - - r - ~ mmns t i - m on 5s) ,00I. n i m n n i -’s , such as I ; ~ ni t  , no -soar’ n , e ’55 , .In-n’rt ’ ; i ” r1 n’ma i. ’t—
ing n u n .t;’:e — a and vegetables. Dry s,eaims and wheat are alan-a pa’- - u - n ,  as - ‘mI ; !

s- n - -ps us 3~~t ,000 acres - m l ’  auth di-y arid i r r igated  las- -n - no .  i”-se:,tl y tA ~ ,
n- ; ,‘re s el ’ rr i t ’at cii and are I dci’ and I ~5,  - - a d - u s  of dry cn’ ,rl, arm , ;  no”- nm— at ,

- 1 - n o e m !  a n m t n u m n t  I 1_y.

I ;, du s st . i ’  l a l , dev-e I ot . n n n ( ’ m , i .  ir~ the  n ,asin ir -epresent s a ::i ;:cstntn ,t an n-a l -n, ot
I ‘iii economic a,:t iv i ty.  I- Oem , ’, . Lu Is: mat is -n , , .l,lnnu .lted :. m u ; p m i  L y -i ’ labor, -‘ n d  Un —
n i-,’ai Lana .i t i t y of cap ital resources l am-c c l I e n t s ’ - :  c’s -au-tb . Pen’.r~~i ’ -  n . , tm ;i .- I . ’.’t)-
denuitn , coa l  , uraniu nu , , and trona clc m n n i  m m n . t t e  present jun’ uu i-mC tion ‘ m acn value I t i
t t :c’ nn ian ’i’ ai  in o in l st r y .  Tiner ~~~L— e 1ectr i s  power generation u t i l i  Hag l . a-ca l

‘~au L  :‘esi ,:’m m n m : e c  has an installed -nap a-r it y of 1, i35 ::,c’gn ~w m 1 t r I , S .  Tinr sser’ ps’s- n-
.,.,‘ts ,n,r’,-a-sted in l. ’ k m ’,m amounted to 53.0 mm i llion - ‘ - ; i , ~~’ feet . or ’ which auci ’ ;n ,

halt’ - mi’ 311 ma i l , l i o n  acte d feet were sawt i n -abcs’ .

Tie region is part of one -si Arneri- :a ’ s out st n i m ; d i n g  r e c r e at i o n  an,d
t . ‘ u ; .r I :n t areas in a - l ml nm l . I ty e n v i r o n n u m ent sett L n ; o . .“ , bu,ndant t ’i sh in ,g  an n- I I , ’. ;:, i,-
1 C’  i n > ; : :0 t m ,i b - t n.  res I dents mind :;- . .-s,r ’esi i ’iu r c In -

- In t l n i — i s I , u - -ny, no t - - i - ca’ i H m i J O ! upmm -a nm t .  j~rm c vi -nu’n. ’. 33 mit], i ’ .u m i  a ;,n r’ e— l e t - t  00 ;.n t  u S —

eeo c’ ‘- t i i u n ,  to ni -u - -i . u s ’ j t , f t , m W  ; - € ‘ j n i i ; ’ e m : m i - n m f  S 1 1 m m ’ , t h e  i’e 1 ’ n on m i d  al.tow fan
i’(’:uIi i ’n m_t l develuiprritanit . These f’aci 1 i t ]  t - r  I mictude I , m OO n :: cgm .tw a t t s  ci i n s—
:rt m -al l i - - n t  nm ip titm ity for in yd roe 1 i ~ n tn  -s j u eu - c ’n’  s.nd mmav e a I m . mi ’ge j . :L c ; m t . i a l  1oi~
water- ca~~i ’ij  recreation.

Ne-u- Proposals

A~riculture.--Potu .’n;t . iat progs’ar;~s for ’ n . rncreasing production of crops
an id L ives tock  and livesto0’-, products inc lude deve . I . t .-p .i n i n ’ new irrigated

I men d and i a reas] ng pr’a ’lu mt t o r l  on the present ,trr ignited , dry ‘SOp ! an ’nd

-
~~ and grazing lands.

H irnidated cni.’p l,and deve’Lopment .--Irrigated cropland in the basin
would i n  ‘r ’-ase from t O n e  present base of 1.6 million m i m i - e n s  to 2. 1 mi l l ion

a res. lji-w hr I i ’a t . ’ui I mind I , , l ,t .i L  [tic’ 587 , i m m u m )  t~’ia’n.m will be needed by 2020
to ‘m u - i  - I , ‘ i.d i i  I I . i ona I riced m m and rep laim ’ - c’7 ,m - ’  -us ai res l.ost tm , ur banisat I on m i n e :
‘j thf ’r’  oSu n n i . Product. I - i n n  on present ~i m u odin woo I d  be I n ; m ’i’em ilmc’ ml by s t n u n - .’t nir ’a I,

I tural, , and nwir m atm I n n n iE ’ t l t .  1 : 1 -m m t i e’r,

113
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;~~m ; ’~~. c . l i t t t in i g  ~i n ’ ( ) ,~, . ‘ m ’ ’ i, i; of t h i n  CoI n - m a i n ,  ~~~~~~ Ht as ’ni- g~n ; r i s~ in . r l .
.i’;~ b , n: m ’ ’ i i  , r-: n ’- : n , , i u : , i  j u l  . :onistr n ; st i m , m n , ,  i n n  miu .s\- a n , - s m -  i 1L m,e’ i n , :  tj c ’, or ‘ . ;:, n n e r  2”--’—
“ . ;. ; L ”  - n H  -a ::nl n m r j I u - ~ ‘,~‘: m - ; 1 d i i ~~v~~ b m u j e  u~~; ; n j  ,- i ’() i j6 )tm , . - a. - .’ e -n- ~ “ us ; ’ ; , i :u -  i i ’i ’ i —
‘: ‘ - - , I m o rn a;’nbn : n u ; p j r  I m ’m” , c ’ n , L- n i l - -ire er 1 , -c- 253 , n i.. ,s. i~I m i  no i,,d Js.a r I , n ~
110 ,- n m , r u i s  mc! ’ n a-u- 1 1 1 i , ‘‘m t c’~i i m i : m u l  i,  Il - v I- ’, ’-x1~n o I’ s-i’ the immv n,;o m m d  i5’_t mm IO .

add i t . u : m , Inc- i t m a - ;  potio:m l ,ial p a r t i- n i p a t i n a ’ pr-:, e :t ;,  sn ’ ’ , : - -
- 0 1 - 1 s t  u - cm-I l d ux - i ;~~ int o i n -  - ‘ i : ; - ’ i , i i , ,:, ~~(i , - - a ‘ t m ,  ~ of ’  n;ew iI’r ’ , -ra m , m , ’ : t ar ’] a ll ]

1’ a -n ,  iss~; ::-. ip~ m i . u:nn m , - n , t n ,, m u - a tm - a  to ‘c’3 ,000 a:l’i:S.

, u n r , — l ° i m ; e ; ’ n m l ’ ’,u : ’j el  - . -pn - ,c - n m t  would ar i a, ’ i r ,t - a  Jarou sm a n t i u ; ;  :3”,/ , , .- ,: m .nx’es
of n. -v c’-5-1 ’a n . CV I ‘m mci m m m c i  :‘w’n,i sin S . ;p j m l i : I I m u .’ ; i L n i I , water to ~~ 

- - - i ’ m :r enr ui -cc—
u - t n. .;,‘ ae’ ing ~r1’ m i ’u], i ’ : .

:: I mmun e . p ,-‘ - - n ,; - -; ”- ..‘ I a ’S 3: , nC ;c tos’a ’-o :apa .n it y of 2. 1 mrs I I i i O ~n a a - —

‘a- i u i s t ]  ce n an aj i t  • ‘si’ 4 } , e- na- I n n~m m .t’y purpose of supplying irr i “ m t i u n m  ;,jn i C, , :1~~.

Howe’s -n , ‘.~f n mg/ will  m m I So sm ’ :n ; -~ I0 ~J mi n i ’p ’5 - S t .

An - -at 1 nmna i ccii 176, .- - D asses or 3-a percent ci’ the ; c-w.l. y au — ac I, ’ - p u - - n
I n,esd W I . L I , i - c -  Ui 5 0  -Sr i— t ao’;:; an , - : ps’U ,j C n t—type  ciTrI c ns . Tue’-,-e i, .aic:;,c’;,t of’ new
I n-n i -li u-nd land n -u- ( ‘- i l t ’ e:; i :,rt a i  lat ion of :new canals and dit ,n i ;e r , ‘Lan d 1ev—
m , ’H r , j’ s -m d srnoothin,~’, and water , :on ,trot  Structures.

Inca-asc i i pr ;. ’c I u - o t i o f l  on presently irri gnoted lands wu - . n l ,d be On-
n , ’, :r . c a  a ’,’ ;e ’n eL ’cpmn ~u : .t ci  supp lemental water for 1

~21.,00m) acrec , ds ’ai :ma m l u :
at ’  i’~ 7, . - - - . a-areS , isa l g n t i. u : i :m systemnn improvement on 911,000 mares , i n ~-
‘ ru -ac i  ‘ u :  u - m i t e r ’— nSe ’ - :i ’ ‘1 -.n l en  m y , ’. ;n ,u i  use of inrps’o’i m~d cai torn i l  mm ,an , mi, ’un mn cc- : n t

as-a-ct ices.

La’~-’ n ro~~l n m ; m O .— — i - , n c mj -Y 100, -us m i - m s - c - c of flit ’ u-u- b ,-J ( J ( )  a :i ’- ’a Si ’ pa’s-

‘ n ; ’. l_y r157 ‘5u 4m I ‘m r,d w e ;  Id n ec t , i -tmfls lu ,- -i’i’ i’i n t~t o the r  uses, pr imn ia r s l _y to irr 1—
- cm ( , I ~~~ - i m n ; t ) r m c V i ’ ( :  eu L t u i r n i  I :nia:1n_i~ lei nnent pin s.: t lm .nucs m m i ’ s  i. I Cn n: to stip7 so lan ;d
wn sclc l  resi n it ‘I:; -a sm :, ni I I i n , :r c- n isun in yieldn . The pro; 0” nmmin  ‘i ns’ in , n:’u-’t-i,ai ;~~,

l

n~n ’ n . m  ‘1 . ioa ma r, m n , u ’ : n u: ‘a;id s in u :t’m-I i: : (1) i.n ; ; i - m . - I ’ i ; :;pr-Jvs ’u i p Lan t  var ie t ies ,
(2) Per ” I l i z -  - ( ~) reduction of’ croni i : nn  30 “ i t , t u S l ; r  m i n i m_ i c; ,:;‘j — slope
t 1 l L r~-lC , (I , )  “; n , a t r - - n t  i m m o Lou m n ; i l e s  of d i v e rs ion ;  d i t h er , ( 5 )  est au l ,i sh—
:‘ ;i ’ m , i , of Oi” m i n s ’amsl i ’ru-ityS ,SOV,:riri c ’ ,00-- i a- -na ’s , ((,) fa l l  -cl i  i n o e l  I ag on
Lam) , . , , - mm cr u - e s n i n a ,  m m m l  h y in anem .ls of deep anm .nw a - sc u r m iu ln ,i I  I a n , ,  and ( 7)  li;n~
1 t e i ;  t i l  L m t E l c ’  u s i n m g  inI , - n i s : , I . u n — m a u l c h  tm w ’ t i m -,dc on l5-~ ,umJ U as ia-s  annuaLly.

(‘inm , ‘. 1 : , u ’  i j t m ” ’~ - I - i~innannt . ——Forage on range m, tn ;d l ’mci ’est Land would be
a, ‘ a -asia n u • m c i i - i n ,  mn I tr im I unit n ;nOfl t , I i S  Of g rm t , ;  i n ; 1 ’ . In spite t.- 1’ unsui t—

m m : ,  m e Land s r i m— I ml, I r iot , I red IC) maLLen’  uses, ovm, ’r ’umisu - n m~~id t.ma ;. ;G’ be rung - .amr ’t, a L I  ed
a id  dem n ;m m n , i n n ;  (ii ’ gsa,-; 1 : 1( 1 Land ‘or’ ‘‘Lice-i ’ ca ret ; , t , .i t , m m l  production will increase
L u , p c c r i e m , t  - Thu s  p1,0; a’tj ’r; for i,;,ta i m, I the i m n ’ i ’ e m t s eu i  production inns ludes
mwc ,m i; ’m ni nie:,t_ j , r m m  at i - sc ’ s , I anm d treatmenit , mmiii : i m id -n i 1. i .ati oni  of structures.
(~~:. u -  Tm . m u i u ’ : ;  37 t i t i n ]  ‘ 1  1 I.Sttm;~-1 l.t ,&, ’Cu-’ Inn - b I - o r ’ . )

- 
‘i’ i s : m , u - ; ’  j o’- a I ,  ‘ l i o n , . —— m i  ci t -i’ to m:,e,- 3 piau ,jt’ -.’tu .’d t i e - m u i r , t I c  - ‘ n i t , —

pu ,,i . of’ t i r m m b e r  px’- - m i - i - ’L. m : m - m is t u ’ I n u  - i - - n o - - f  3 m -  m r e v u O n ,  t i : m ic ’ i ;  t I n e  l.’inn 5

-‘.
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PA1’,i’ Vi l l” ,:ml : i-? i - ~~ ~~~~~~ 
;,m; jj  ;mLi 1~~1’7-:. I ’ -;

prc ,-on .i ’ n i iLu n~. ‘i;, Lma ‘ - ‘ m ] . ’m a i i  i n  , - ‘  ,~‘i’L l ;ic - n - I  ‘ - n ’ ’ ; I ’  , . ‘ -  ; by t , t , ( n  u . :n , ’ , a : m m . ,,~ i ’~~~
l’in , ’i 1’ e. ’ , OVm ’ u ~ L i o n ; , , in n ,  n m . -r’ m m ~’- -- - ; ’  - st ion .  ‘i ; , m ’ i i ’  . i ’ I ’ mm m n ; s I , ’ m a c n  I n , i ’-l i t - , t u - -o -

- ; ; m n d n ,  n - n - nh ~:I- uu n ; ; - ’t le a n ’ s - tn : ( L )  -‘ ;2  n - ; n m n ’ u - n - n I l ag  n u r m c i m l , i t i Z a l  i0fl n t m d i e u - ,
(2 )  t352’,m )OO -

~~ ‘ m t- S i _ un ’ thi ;ir ;inp m i n d  a’ ; n , i n , ,  (~ t o m - us p l n r.isth’i,; and :mec- ; .I rig
) m2 5  .- ) a i m - n ; . mi n e ) (14 )  t imber  inventor ,~ ~~~~ 

-~~~. 6 mmd L i o n  5iCf ~’S. ( ee
Tot :,’; u - a 5’( nj ~~d ‘10 enum erating pr u t l fnm m ci ; .

,‘:‘ , t . us i- a ; t  d r m ; m c n m n , U — n n ; (  ‘i t . menid i ’Lood conntro l

4 ’- ershc-d n: ;n .m; mmag eme zi t .— — A u -  c-r i ,- ‘mc a mm an m m , ] ,  - l~~t 1’1 5 m n ’. wn m m , Cf ’She r t  -n u n s , —
n c - en i is pi’t - s e n t l  y i~,8, 11 mi . I L i o n i .  This  w i l l  i On o c ’c ’n m ; 5 ,~ to ~ ~~

. - u miii ,  [Or, 30
t f ’€ n  year 2020 ii’ no additional protection i .n ’ - .,m ll” l: ’;;n ’ . m .x’ e i n i ti a ted  “I” r
i . jm . .5 due n ,0 popu~, n m t  ion growt h m m m i i  e ’cor ,ot ;n i c m ’ - -t l u - i t  no .  ‘ , r n’ pl’- .,-a” m nnn of
:n ti’t:n mm n ; ‘du n ea ’inf i e d  management pract ices , L n ’m - a l u a r i i n m c ’  L and m a - -n - n ‘ .t n m enn ’ 1 , n , I , ~ ; u-:.m t ’
‘o:i 4 nol structures , is listed in Tables 3 i  and ~, - I-I n i , -; n - n - m n ‘- - n  “ ‘cab :,

-~nd scn c n i t ; i u n n t  production and associated damage wi l l  no: I n n  sj’- ’ m -i.S’ m- r n , n -~~~~

pu-’s’- ’ em i t .  Upstream flood and sediment dmmmmc ~’e: wi l l  n - c  I’e au acne 3m ) t’.— ‘-
~ 
pci’-

cen t .

Flood contro’L.--Average annual flood du -mmn ia p unn in  t h e  r mnn~’ I On  a -mild
increase Lu ar, estimated value of $l0,551,;.auu op year 2020 u - i t r ,  f l u  :.tuc-I-
tional f i c i m a d  control measures after t9o5 due 1.0 i ui ,ni ;,ml ion psi ‘ad, ‘~sc

n : ’ usnm naed economic act ivi ty .  A flood control plans consisting 00 P1< - mi ‘on-
rul, m;tor nm ,i ’e’ in reservoirs, levees , and channels ; itmn iui ’ u ’;cnc : 11  a-c-c: fore ‘-a naL—

eng ; land treatment ; and other nonst ru ;m n t - m m r a l  means i-e ns W m : , , -  rudm;. ne m m , e
cst i rn m m i ted  average annual flood damage ~~ i~~ ,714l ; , - ,an ’wai lci  c - - I  i t mm. i m , t x t e
an ,out , 65 per ‘ u c t ; t , of th in amouc’it i, l , m i t ,  wouLd c -sc- i s  WI Lt ; ia a l . , t t i e  j i n ’ u ( n ” ;- , . ‘in.-
u t r - m  ‘t’irnm l -- nn ;p onn c - - n~t .s of t h e  plan are shown in ‘J’m ot < m m 141. . u t i S t i’ m
macm is u ;~~

‘
~~ in a r i c h  as 2011 in ;  , 0~ <a ’: I rrc u O 1’! ni p , -.nse 01’ :uu c I I  .11 t i1 ’ ’ -- - - n . , . - c i - -~ lvi—

sion 1’m- i~; . l n ; l ,i i : n m i s  , mind other ; s i n m n i  ] mi’ t e< ’ i m ; m i - j u u - n s to I i::,i t fLood n :s n n ,L ci ’e at

pr innc  i pmm I sr -earn areas of the  n u - n g I o t ,  n am e al so i ran L u O t i - u n  I : ,  t . n n m ’ p Lan .

i u r i u i o t ,r i m si a c t i v i ty

i .— in I m’Ct~~1 -~ pi.iW-~~ ‘Ii ‘ u - - n  I m .-pment. - — 3;,’ 2020 ;a, .I m . n It  Iia:;m: l p1 m ats
w i l A  n o -  I rm is t , ns l l ed  w i t h  a . ‘n i p mt c i~~y nat ’  l; , ’ , B D , ’ mmi e ,l’ mw r t, t, mr , un -jag i ng L i m i n  t’at.’al
j ns t, mi , I - r i  - - ‘ m pnm n I t y  3, ., 142 , -01 nmi u .’g m mu - n i t  L a  ci ’ t lme ’i ’ m m i n i l — e l m - c l . r i c  power. 0ev—
,- n i ’ n i i  : ; ns m m ,l, l p lant:; w i l t  r i m -  retired during the u n e v e n  I c i p nnm m - t t. pc’i’iocL Table
141 ; c ’m - iwis I i ,- nmm t ,  1 - m i mind sise of th u - -Se l amnu - el ’  I f l stn s l I n m t i - a n , ; ; ’ m i d  i’m -t i retnnc-mi t, :a

i’r onn , l i c e  n m / t n t  t n n m m ,

I’I i n m e r ’ n m l s . —— lnv ’ reased developme nt at ’  t n m i n , c - r n u  u t r i m - I s , pr imar i ly

i . i n t .rOleuj fl m i nd u ran ium , together with s u n  1 k  metal tori ri  i n n :mm ’t . ;,il product-ion
of phospl-iat.u-’ , p u i t , n m n n l u  , mol ybdenum , anid trona are foreseen. Coal pi’ iu d n< ’ —
3 fo r m w i 1,1 at m ‘ di” ~5m .tt .in to meet needs for thermal power pu -’ ;mt ’n’ cl.  I m i n i ,  Tab l~-

f . - :n t h i n  1u ru ~,i c’ ‘ted va l i m e  distr i not ion  of the n u meral I n m d u n ; r t r y
by :n . m n r e p i n - n i  ‘ m u d  t ime I n a n e  - a .  ( m l  1 sha] .e developments u-€-n’~. - ex~ Luded a m - —
;S niUisC l ,lmCt ’ {: u-mn :; rl~ - history - ii ’ t h i s  i ndus t ry  to project.
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~AR T ‘TI i’RA,i,LIW ’)P K FLAIl AND ALTE PJIATIV’EIII

‘n- m ,  I i ’  14~ — FLood c- m nt r u , I, f i r o n r n m m m n n n
Framework p lasm,

Upper n - - l n n r n .t i Iu 1-fegion
— —  

M u l t i p l e -  : in~3le—pur ?omn e J u - u , ’rnmmma
purpose Land Reservoir

• reservoir treat- ‘imp u n i t y
- n ns j s’m n i t y  mend’ ( I , - i’

Time ( , ; - - - - (1, i - i n  - ‘,i ’; n I ’e— Levees C’ n m t rm r,c- , ma
- ~~ r’ei ’ ion frame un’ ’:— leet ) aer ~nn , ) f e e t ) (miles) ( nmni ; err )

On -c -n i u i ’ .-”r 1. .-~~ 1466 - “ ( I i 01 0 0
2000 123 l ,~~,i- 5.14 3. - <
2020 75 527 28 o 0

~~~~ ~~in ;a - -~ 1 i-I- 1,172 ~< 14 1. 7 0 j .  - -

2000 : - ; ~ ‘~ i 20 (nO 0
2020 0 n u t 0 0

,mt r, ‘1 ‘mm - ‘ , ,~ ‘~~r 5 m  1)13mm 1 ‘(‘j( 2 0 0
2000 0 -~14 Ui a 14.

20 (cc ii (‘.0 0

Region ; ‘0’ 1,6~ ,’ 2,lim a5 0 3. -

2000 l ii 6 ~ ,
- - - -Sd ‘(. 14 7 _ i . .

2020 95 1, 0-1. l i ,  .0 0

-- a nsi a , I ‘a- 7,1 ‘0 1.5’ .; ~~ --

Inu -’l,uded in wat er shed n ’ n u , u , ’ - ‘ -n nm i- n ;n . m n r m . u u ’rn ,m ni .
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- -I’ - , n , n ’a’’ i en ’ n l O r ; n ’— ’ , S .  1n i ~~i t ’cW ,;ci ! ’ , ’ , ‘ ‘ ‘ n m - a , n , e- - :. - i I ~~ 1 , - ;  ‘ ;~,- t  n . j  n , —
v- n ’  l o t i s  L-S l n ’r I - ’m . i t i m c t m  a:~tn I n -  ,~u ’ ..; m , ~~. ’ n~ a n m I  ‘ - t i c S  I ; , m i m : ’ i i. ’ I ns - ‘ c a .  ‘i’n m i n  “ nnm - u , 5.

0 n, ’:il, ’ n ’ ‘ , ‘ u ’  :r a  m a u ) n , ’j i ’ i ’ ’ j .’ n n n  n - - n ’ s  ‘ ‘ n o  1. :; ;n : ’ ,m 5 L  ‘
~~~, 1 , ’- ‘i’ ’ -’’ -  . 1J:; , - o: n - i r s - c ‘ la

, ‘ , a m ’ ’ i na- ‘ c I t e  n . n , - - u ,~/ n 5 m ~ ‘ I r m a  , ‘‘0 
- - ‘I n , - . - n i ; -  . , ‘ , ; ,  ‘ m n ud a - “  m a r , ’ . t sr’ ‘ - ‘ I ’  . ‘i s ’ ” ’ ’ ,

..; m - m ’n - m ’ n n , t -H ’ , ‘n i- c ’ t~~n~~ ~ r n , - t ’ i , n t , r . n n ” -  n ia ‘ i n ’; ; , . Th in: i n :  - r i i  ‘n c -  m ’~’~~I n - , ‘ ‘ n , - i ’ m ‘5 
‘ i’ t,m . 1’ iam , u i I s’- : ,li . - ’ta .na”,’ ,r , a’ : (as’ W I 1. 1, ru I n ‘ i - a n t  ~~ ‘5- n-f - ‘bO a Ii. a .n n m as ,i ar

ac’c--m ma .’ (r I c-’ ,- , i m ’ ’ , , t I ’ ,. ’ r a m - - c n n .  ‘ “n ‘ .- i - ’ l .m ; ) l u ; 1’) l a n a n a n - n  L 1 h 1 ; i . , L y  ‘ u r i a~n n m n , .n ” ., ’, n a
(rn ]. 1, I n u~3 m m  n ; e 

~ 
n ’a , I e  - ‘ a  l n nv ,  -C- s r i  :‘i I ’ a r un , ’ i i  c m ; , 1  , I ii - m r  m a  -r ~ cneS , - . .y’- - amA ~~~~~~~~ I

‘a-~~t n ;  n’ ~- .- i” ~~~ m ‘ n  ‘ mn . ie ’p ~’ .i . e n . m L l o i a n m t i c - n u  “ ,-s’ t t e r ; , n , d n l r -  a .  ~ ‘ ‘ in  i- I i - id , ; , ’t , - ’ I ’ a L  n ’ —
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pa rt  f n la -n ( h ~a~,’ c - c m ’ ,~ . - — r .~ m m m c ‘ n ’ , m ’i , mc ~i ’. ’Iit ’, ’ , ’n , in  nJ i ’ -/~n r n ; on :: wb hcm h w i l l  i r n m ’a ’n  n ,

ul ‘nt ’. e - p -i n I ‘y’ I I (101) — I I c m I plan s in m m  i i m ~ 1 1 i —

S-i I. 1 a n d re— I I r Ic \l Lu P l aIt  , Ri a’ r u r n is, 1

‘ t t’i I’  ~tia1ity, P-, ’- l ’L - n t t o r c  (‘ - ~ -1, n ‘~~ ;,d 1- ’ ‘ n l; . Ia I - n m - - I ,  -c’ s

All ‘ i n ’O n , mc es acci - ‘r ’pa r n i zal . i - ” .S m a -  -l’r i~’1 i i ,  ‘ m m m d i  :, , - i i ’ y - j , ;  I c ‘ .;

l~n c m d  am; ’ I s-mm - I ‘n T ’  n ’ : nm in r r’mci: mn s r- must  m ’o rn L .i t u n c - -  t o  n , n r ” -  ~n ’ h’c m .  ‘.1~ ~ ‘ - ‘ n ” n ; ”  , :‘ a
‘,-Jt m ’, .n r  -‘j~; n ’ii l t .~ m tIII ; , n ; l ’emc- cJ t . This  e;i t - ‘ n , ’!;; is-nay - ,~ i ‘ F r  r n ’ . mc , ‘ - c m i ’  i o n , ;  ,;p ’ n - - I i  ‘ m l  l~, ’
‘ ‘ hSnr 5 ” CiI wi ‘.h wa’.er p ‘h ut  ion mc -  -r ’ t n ’ ‘1— — n ~ ic_ l u  m a l t ) ;  ‘ ins . - p m’ 1 mmcm ’, , m ’ a np - n , nil ib I 1 I ‘

n’~. ;; ’ S w i t h  ‘ h r c n m m — — ’ - all c n j ’  a ’ II ; ’ n , n .l ; ‘ , n , i u  -T’ ~ - — a c ;  i ua ’ i n g  l e m n n ; , n r  n i n a ’ ’ , ‘ an
- - C (0 -n ’. -r  -1 J’:m a e t iv i t r - s - s )‘5~5, Sn , ’~”a(n ‘ ‘a-’ 5Cr’ a’ m rn i . I ’ , . IJ’: ’m’ -~l pn r ; ’ ” , ’ I

’ ‘

pl cmti n , i,ar ”,’ a’ ; iI nfl ’’  ‘ m U m liv supp- ‘m ’ - I fl~~ ur - ’c ’r ; a r n : r  by 1 cl , ;m t . a ’ cc • mm - , -! 3”’ n - - a ’  - a l
m nu a mn: ,~n ie s  wi  11 aid in mee ’ t r , ~’ ‘~i’ n ’ cc ‘ ;i n . , l  ‘ ‘-y oo ,(in s - I , i  ‘i’m_n- ,;

The search i ’~ a s o l lm i , ’i orm s n ,‘, ‘ J i n  ‘a-: nS -.r  q ’n c c l i ’ y pr  - : I - - t r i o tr , - n  n , ’, ‘‘ -n ’~a s a r —
n ly  - n x t t n n , d  I , a an e y u a r n i n ; a t,ion f a y ; , ; I y n ; 1 ’ I L c ’ , ’~m 1, :;ymc i c-irm a t a n ‘i in ,;’ j m ; , 1 j

n -  c m’ra n ,- ’etru’c n 1,5 t o  d m n t , e n ’~m i n , , . . t h e i r  e:’ n ’ i ’ -nus ’y  i t .  i rrm p l, mn m’ n i l  50 a; ‘,‘ pm’ -p “m m m c l  ‘t i l La m
f r the m imn ,am ’s rn n n , n , 

- 
~f’ ‘a - ;_ nt , e~~ q n m nu n , n i n ~y n a n ) i_i - ni l ’ ‘ , ; -

~~~
.

Btn ’’an .nir, -I ’ the -‘cumplexni c_ y ~an , ’1 pat ic - r n , cn ~~ ‘a-nm ! , ’: 5’ us es , t,hc2 ‘,rra a I un ! ‘!n n —

‘ ‘n T ’  ; ntn l t t , , ’ a c - O  - “- :mni ’a n,tS , m m n m ul lie u p -a i m m c i  r eqn~ I r ernsn n , - s th a t  turn ’,’ P-c n a - s d - n ’!
S - t r i a l ;  - 

~‘ ‘ fl inn n m -n i I i ~ ’ n ’ rsnmct ”nm ct i ’am nai irm kc- ’s_ p l]. -; n ,iom ; ‘‘ --r i m- 1 pr’ - ’-~’ra nnn . n
,l ’~ 

n - S  i I : ’. I - m , - ‘ mn , ‘i n t ’ n ,  1,1 mm ‘ i n - an ne 1’- -r ‘a-m c i _ -cm’ r” n m n - i n n m ’ u e c s -  t r i t n ’ ,fl , ’’n tfl ’ - ’ I , ‘ n ’
5” m l  in_n c h m n - m ;;Ic n . fl’-t , n n I l ’ - n I bas i.aw i ulcn P lr n n n mnm : . O 1’ -r water o i l a l i n 1 ,a - - ‘a ~~t r ’ ‘1

‘a; 1,5;. ’ ;  ‘ Oal I . - in m I ’ m m t pr ‘UI_ ems n~ì,i~~- m m - i nm , t , icd w i th  s a l i n i t y , na n tm r’i em ,L s , ti l t , , ,
- i a n I ~~~~~ , t a t  ‘ i’_n i - i , r i n  a n -a-s r p n ’ )(f u-’ t , I - n ,  . C ’ i n ’, t , i n ’in .i I r~i ’ ~t ‘ 4  ies  ,i’ ¶ ,J n- -a-- n ’ ar
i- ,n ,l I- ’~

,’ or -i l ”cmm m ; an t , I -‘ ‘I pas i ,i : )  FaT”-: r -’n ‘ims ni n nn , -ln--i . The ma I n . 1 -cO a ; , ictn aj’ n u n. “min-

I’” m mdl-- level -I ’ ‘a-’m ’.er q i n n .m l  i t ~’ w i ll 1. -- , ’ - ’  -mm- i ’ , - ‘ a-cams i n  c ia’ i i t  tai m ,

er s - fm ’ ~tt~~’ , ‘ ‘ ‘ V i S  - ‘ ,nri ’ n n  m , , nit -i ~e- , nnr’rnl ‘a-’,’l l—lu mai nm g ‘1’ ’ P i n  pe-ipt ’ - .

SPat , p-- s Hie r , - -f t hu - n Cal -i -n i - i  River Baa l. a s a l in i t y  i n n p r  ‘-v-cm- n ’ : ,  t pr p-ram
1 ‘ ‘ n u , Had In t h ’- Upper (‘1 ‘1 ‘ar m 10 dc-p i - - c .  m m m c i  m ii_n i .l I c -  I ii , the I-/z n ’ i - a -3~ru r ’_ 1 . i v ,
P - l I a :t i o n  C ‘ c , ~ r 1 , mm :. - ! n i ’ a m m l t ,h Fart rn ; A~ape c. ’ i ic ’. ri c)m ,SI: ;l ,S - 1’ a sa lt  1- - r’ , i  a-:- —

i ’ m - n i - ‘ n  pm’ ‘ ‘ st orm . Thi s p - ar t _ h o r n  if the  : ; t s l i r i t y  i r n u p r ’- m v ’ ’ r n ’ - n  - p r -c m ’rr ’mmmi w - -  i l l
mn ’ ’’rnp l  - m a i n .’ t m j H  s m m ’ , r i m l , I cmi ; ;  a t , L i ’ - : , ;  Fe r r y  z u t ,  t O ’ - ’  m l , ‘~~0 nt n c ’./l. Ele—
rn -c - n ‘-s ‘ I’ the mn n m i i m ,  I ‘,y i ’  ‘ m , I , r -  -1 pr- - ‘ r” n , nr i  i , - n ’~~ n - --1 in - 

I i - ’ r- - ,- ’i- ’n i nv’lnu i h- l a s h  —

Sm I n o n  ‘ r v r ’m t ’ - n n u  nip a - -a ’- n m - a I m ; , 1— c a l I - n u l l - - r n  cii’ m n o r ’ i n u p a  - ‘ny ’  i l l ’ ’ - ‘a - - ’ -  Ou nr in ,cs ,
(‘ -1 r am) - ’ , ‘ i - - i ‘tn , i u - u sm ’, of’ a m’ m ’ c,’ , - 4’ t b , -  I ’ m - I  - a - - c; R i v ’ .’r .  The t , - - ’p - ‘si lL
j’’ ’ n n : ; i h m i l i t .y --1 ’ t 4 j _ n 5~ p a ‘ l e t s  m ‘ n - is to hi .’ pr- -V - m n 1, - I S — r n  ‘ n m n p l - : r t i ’cn . l m m  I - ’- ‘ I

~n n , ’ 7  J a ’ ’ r’mu nn . In ,  mm ’ ! h i t  I - ‘i i  , fm r’t ’t m ,’ ;~~’smsnr , t , ~ f - n m ’  I i  t a f l i n  I - , ‘ W :  11 s’ - m n - n i n ” ’ t’n ,n’n h um -c-

nn t 1/

‘-1’ - h i - : :n I ’ - r i ’  -r Hr -1 I in m~~ mi Ti  - i m ’m n I n n , , ” - I ‘iv’ ’ a - ‘ I -1- v I ‘p’ 1 I ’ ‘r . t in -’
‘‘lu’ r’ I r ’ - -k ‘‘ m i n t ’ ;: - I’ iii ’ it, I, . i ! ’ ’ n ; - ’ t n r ’ - ’  u ,  Ui I i - - r n ’: , ; I ‘ ( i t  I - n Pr - \ m t ’  - t S t t ’ ’ ’ t n ’ ’ ’ ’  f~ 

-

- nh - w lb ’  I ’ ’ ‘a.;; hi I i . 1 :~ I
’ n n  I n n  - - rim - n . ~ rr~’ ‘ n n ,  -U  r i  - ;r p n ’ I ’m ’ I 0 1 mpl ’ -n o - ; I ‘ i  I ~~ of’ ci

1.,



PART VI i’1,A~ -5i - I’ ,-/ Ci ’I K P110 1 A i i I  /~l.,Ti’dl AT T[T’lS

Pr -O r’ n m n n . l5 - ’. ;t ,  a n t i n~ m ‘1’ i ! i , ; i u u r l ; , a d  m i c O n 1 ’ - - - a  c - m S  ‘ ‘ n i  C n m n t ,r  1 ‘ ‘1, 1 , ; n ~ a i a i l ; —
a m P  1 c m ,  ol’ ‘ hi: t .~~~li  - p i l e s l ’ I ,  ml”  ‘n c  n ,} , n l ’n’ - u .n ’ ’ .;s i n,p - f ’ u r a m n ; i n a c r ,  ann

a ’ } p -a  nut ,’ ‘, ‘ m ii I-  - - - n ’ s; a ’ n hu  - u m i d  m n  ‘ m y  ,~ I I n u ~_ n- .! m ,o m’o - ’!iu c ’s er ;n ’m I, - a, ‘ m t , l Sk i n  it jr ., ‘ m it , —

:; za t , i  ) l m  1 ‘~i’
.
~ ’ ‘‘a - ‘ - c c ‘ - - - 5  by - him .’ r ’ m n - i .i - - m m -  s ’ l v i . rna t ,t sr ia l s  a n - ,i heavy Pu ’s ’ m , l :

- f ’nm ’ , , : d F ’ m s - i  w i c , hi  ‘ hi~~’ : ; e d i n c n n t s .  S i n ’ . . l i u ’,r ibu t i m : ,  - f ’  t ,h ue nui . n , u - nr ” .s i ; ,ac’a
m a n -  - L ’ i tn rru 1 c m  such ‘ hu n t - ‘ a 1, n m n ’ p u ;  I s--:r ’~n n c .  ‘_m ’m~~LI - - .1 ‘ h i -  ir ; ’i’-as ’ n n-: : , t i n , a t ,- - s a t a aa t . ’arfl ’ .’I , ’
(t ” -n ’ ’ n’. mm ‘a- n nmi ’ i  i c ,volv ’c  n u i c , i . ’ r ’ . ‘.bat imt ’ O r 1 .- li -ns a-a r ‘ i” :ra ’, ’i r , i ’  a n , f  h u n ’,” . ,  m . ) ~~~~~~
n I n l’i c ’ an ; t ia n n ,ean l, ial I ‘I’ produun ’ir ’np an r y  r’’_’’,Ten , ’i ,_ n ;; .

,45 a part of the water quali ty , mt n a a - u m m r - ! ; ; , i_ no ah c ; n ,r ‘ -c I ‘ , ‘,i’uc - cc- ,.’ I On ,
I n , b l im m i’uc - - h  a mim imum requiremen t -t’ a- cc u m nn ltar’y L r c -’ at , tnia n L mr i’ a -~ - -  ; je i ’i’~ l’:n , ’
I’ - : ‘  tTii .i l ,j , ’ ,’ ii t’) tm Il ,  l .,l~~! irudust r ia l  a-~n ,  - a c_ a . A I sit ; ’ u n -  ._‘ j ‘ rt _’r m t mn i c - i , t , t i m _ n  ‘ Ii - ‘ I  cm ‘ - ,,c” s , n ” mans ‘t ‘a
n _ -~ 

‘f , , a r ’c-4j. uir  ‘i i i n ,  J - .)mu_n areas , ii  .m ’a--_’ ’T,c i’ , lfl )i ’d m _ n f n . o rc-rnlovn_ -‘ n o ’ - a i m _ n : , ’ -a I’:’ inn :
‘~r m , m ’ mc Wa ’ ,, ers . ~~~~~~ quality mariagementcm plan s are ur’ i ’ s _ n n , t  ly in s5 t” iS n .i l O m  ‘ in- . Se

m ,r ’ - .’au 1’, ,:m f j ; , n5 ‘c,’ - a t ,  s ruical  s i t u  ‘at ’I ’ i - n  Lon n. a iii ’. ions . It is assumed n . ha ’ ‘ a n - n i —
r i i .J i _ _ u i_,. i n , r m l  r r i lvat, - ,’ - a rn ’ amn ’ S wi l l  r ’ - ; ; i n l t  i n  progressively h iphe r  ‘_ n f r i ’ s i ’am , e L e an  1’
‘a-auto re mcn s-vr.n i  ‘by sec-ir ~dnm_ iy t r ea t rn ec ,t  t h m ’- i inpi i  nrc ’. 1 h - a  s ’. u i m iv ~

)
~ r i— ‘4 . dc -m, i’irm l

f -lis :n-d’ie l sral i ,a fr--nm municipal an! i rmm _ lmn ; ; t , r i a n l €nf fluer0 t ,s 1’ -r ’ - h-an Sp ’an; a r c ’
p n u r ’~ ise of’ alleviatin,p salini ty ,c n , t n d i t i o n s  i s  n , - . .u S  expec - . -_ n -i .

F’’4-:ral f ! n a m e l O n i  a s sis tan~’’ : pr . i , -rams ar-’ n m mj n mj i ” nh ,-] , ’_ n wh~ r1 -‘ ‘ n m. nay i’m’ ncc
‘0  55 rai -nr ’ i ’ - c n m t .1’ i ,hi ,n a HI 1 , f n ~‘, ‘~n ’ on ’s - m a  ),‘n n i ’ i l i t , ’[es. Up to 50 peri n t i t , ’. s-if

- he c- -ma ’ - ‘if’ r’:,-3 an al ‘- r ‘basi m . w i m i ~_’ p imm n n n i c m , ’ may be ‘lv a’ n , ’: - hr r c 1 ’h ~lr , ’i! a m . —
men . n m,il Protect,ior , Ai” : mnc sy i~’r z:mn , ’:s.

I/a ’ - : m ’ a h m ’ , ’! p r O  s _ n i l ~~~~ is plmm ’a sic m_’ m i  for f - a r c - s c , ran ’- inn : , ’! , i r r i , -al - -  I l a m . ! ,
n,; ,! -1i ~,’ ‘‘ a ap la c ,d ‘ ci allev’ia’ ‘a poilcu ’. let ’; from l a n , ’! r im s- i’!’ . Ti i - - a -t i ’ m nt ’ ,’ch”h
m a m , n.a, ’sn mm: m ’ , i pr )caimr ric-; will have ben ’aaI’its orn a-cm_ n ncr quail. ’ y ,  p r i m a r i l y  by r ’c—
d i r i n .g  ‘th e zmn ni - u , im nt ,s 1’ :n nrl ire _ nm , i _~~ and i_n c _ n - li rni n~nt— b - is’ : i s poll’, u ‘ am , ;; . f m , cn inn u rh  f m I u

l n n n d U r n - ::.; t a t ’, ”! m a t , r mp - ntn i ss r ’n a . l u f ’t m ”  n i - n -c s h n n v - . ’ t i m  ,n U i _ nc -n  ,-valnia t,si i in terrn,n i t ’
‘hi _n m m ’  O n C n  i:ff’ec’, a nn Wt an ’ ‘Sr -~ u n m 1 i t ’ ,r , i t  is aic .n u”;’es’t r.’’I t h a t  Sin ‘‘-- n . ’ i ’_ ns r ’, ’i i - .n W
- h’. n !  r’ p r e sent , t luacmm , , ” arnue ’ , I pr o o n t . j a - ’y: m ; , ’ , , ,  alter ‘h-c mtu i f  n ; m ’ i ’ m n s s a r y  - ‘an t’ - t i n ,
a it h  m n n V i r  ‘: ,ttn s- n . ’ rtl ,‘- ‘na 1~~ .

If wmm t , ’nr q- mcnl i~ y m . nn mn, t ,r ’ -1 Le,r ,mnn nn nn ; r ” ’ i n m , ’ c n t Z ~~d as a Ic-p it i rna t , -n: - s e , wao ,er
r’ - n r c - ’,- i i r ( ’em ; r m l t m m m n c n ’ ’ : tr l i sm ;  S rould provi u n  I’’ -r 1 Pm - - a p imum - nimb i m a t  i - ‘ I n  - I’ 4 ;m al i  y
arc! .1’ ,L5~~t, ity 1’:,r n he available supp~~ . I t ;  v i ew - n t ’ the s- -a r-”- wa en’ supp~~
~m r ,’i the ever— i ln ’’ n - c -rca:  i ng imp or ’ an n e - ‘ 1’ the qu ail ’  y cif ‘he sn .npp~~r , n_n - r h  ‘p
por t ru r ~ i t i e s  should b u n fully evaluate-i .

T - a s : c u r ’ -: n ,i u m c t  - U - ’ r i rnin’ n l cd  - _ n .t’ t ” - r ’ t , s ar ‘ i n ’ ’  e nvir  ‘ m , n n i ’ n n , ’ - f r . ’m l ’ i , t . , c r , n  P ‘wi _ n ’
- !‘_n m i ’ : l u ’pr t u i ’ n n I . will be m i r , i m i  z ’ ’u i  , p l . a n n c u i r m p c ; h m ’-n ld  tuu - en xpa in ’h . - ! w h i c h  wa- , li i a - - —
v I ‘‘w I n - a n t - i i a n , nr - ml ’ o l t i ’ , , -’) pciwerpl ,aru f . s cmi i i  evaluate thermal  ‘‘at; ’ aol r n ; n c i  a i r
j i- ,l l i n I  i - - c ,  - ‘ - n . l ,r ail , rneth ‘ - i n n  - a - i t h  the u l t i m a t e  ‘ ‘mlu , l ’ s - ’ l , iv e  -I ’ ‘ i - ’v ~n l ’ p i n m p  a 1 ‘ c m ; ’—

St j i ; ’ ’ p ‘w’ - s - — m c i ~. l i i i ’  p1  t n t ,

h- I n -u r- ‘r ; m e n  ‘ni l health pr -un ’r’ni-mc ; mire p 1arut ;mn~i which will emphasize b e t t e r
or a t a - t i - a t ,  sir n ’ i ; n i u r v m n  lil a_ n - ’’’ c - f  pub i_ ir wr ,t , m - r ’  su pplies and m i ’  i r m t ,e b-H I en ’

- n , t r a l  l i t ’! m u - ’ ; ;  I t , - i rim , p -if t i l  r pollution , m ’ m i l i ’ i  wast’ - ’ disposal, rad i ’l’ipi—
(as 1 pollnnt I - ci , m i t  m u ! i i i : ; ’  ‘Sin;’’ ye ’
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n, a ,p’,i,l ;~ J ,1aK PLIm_N AND ALTERNATflT I’,i’

- m
- ,- a,. i mn cn n ; n n - , n Of ’ n-n’ ; - ,‘ n ’ m m n n n  con ;t a  l -:)1’ w nm t  ncr d m _ m v e l o p m e mit onl y I c ,: presented

I rc T n m n n l , ’ 1i5 . tnS ; mr rn na r iu,’c .; ot ‘th”n ’  ‘ H ’  n t , m a I _  pI’ ,c ’ar . mm n , con c t i rn  for w n r , t i-sr mli:-vel( ,iu rsu (s ai i .
p L o  ‘ a ’ - , n ; c m , ,  ‘ i a t , ’- ’ m t ‘ i - - ’,’ - ’lo ;u r , - - m i l  f ’ - : , m ’  t i n , ; ;  ca , ’ ‘ u r n  and, su bregio’’ur , n ,a a J u ’r ’ C n r i _ n ci l , nc ( I

I ’ , ‘I’ n n l a l. ”m ’ I t , - , , 1t 7 ,  ~~~ and ~4 ’ ’ . In stn m ,L ] .at lun u costs corr e spuc ;cf  to tiuose
a t r u  -‘t ; n ;”e a u _ _ i  In m’OPI” ntca t, t ; n m t  w .L u. 1 be net ’  led to : n ;c _ n i .’L ‘t - t nc :  framework p l . ’mn re—

‘, . i _ n ’ m :n ,c n , U c _ n  a lt e r  t n ; e  ;. n ’ase ~,-e’ r l’)il .n 5 .  Operation , unainteriance , and s-c-p l o’ ’~se—
nr c - t n t  costs Sir,: ‘ S I i , , t  Ity ‘t i ed tu  t ie_n s tructures or programs to ‘me instat  led
n ; c , j  , “,:rn i si’mi 5 . 1 y r’;- i’I . c’,s-t thi i _ ’  an ui u _ n ni l .  funds re-i a ired at the end. of the n n t r m t , m m n d
c- - c l o d .  Post estir cmate s sire in con :mt ’ m r it, dol1,amr a indexed to ‘1(5 Lc”~eis.

Inst, ’i i . ].t,at ion , ‘ u a s t s  Were est i csn,r ted by the two generat component s, des-
i ’ n n n r t ed  spe- . ni i ’ im _ n rind joint facilities. I’pe-ni fi .n f’:.mn_nill ti’a “ s are f~aoae read-
j ilT i d e nt i f i e d  w i t h  one ran - j ar  j,” , i n u - ’~, Son wi th  -.n i_ n s ’t data drawn i l - Cu tS  the pro-
pr a ’rrn a uieva’].oped Lam the severaL appendices and costs for the facilities to
‘on 5\-ey water Ia the poim t of use by t.!~ese programs. Joint facilittes were

‘t i n o a ’ a ’ ; .m i : _ n ’ v i n m l ’  two or more funct ions such airs reservoirs, main aonve~~m c ’m a e s ,
rtru , l ,;n x-nc s , and “ OI , ’l, un- ’t iOfl  systems . J o i n -it n ’n o ; .n ’t am were prorated to the m’m_ 1~

‘able n o n ’ - or l~ n _ n u n ’  t Ion  in ai m ; ]  upon p;’m :-p m .ur I; I onate use 01’ the 1cm _ a n i li ty .

Inc h i n d _ n i l  in t b m c -  prop s-ann m ’ - , _n 3 t S  for water development , only ‘ire all ,io int
‘-ar-ta and ~jes-s l fii.n - - ; , nnt a m - for n~,inici pn .~l and industrial water supply; lrr .i-

pnH ioa ( i - a;- ‘c- ’iut. for n - c u —  i ” m lH nn - ;, y at i_ n t n , i )  n m n ’id drainage ; hydropower p c s n m e r m ;t i o n ,
n , y i n J ” a p i n w m ’r  I j ’ n , : , n ’ m n , ’I ss ion , mind ‘c a t u v e y ’ m n i i . ’e c :y ;;t ems to de l iver’ nooling w - , t -er t o
I n , c n r m n ; n : m I — m ’ h  e-str- ’ic ia ‘ m . n ; i ,, S :  flood - . ‘o t ;L au j  I wtmter— based recreation ; f ’i n’rb,i _mr ’_ n im-
p_n” - ‘,- ‘- ‘nn n i- n n HS n m i u - I  wti ’e”rfs - .,w I i i t m n , i t a t  development ; water -~uality ena- ept sa Liii—
‘ - m c i , r ’U - ‘ m l; , t m n n n m r n , ’ m , ’, ’tm n i in nt , I ’ i.y ’ i - r on  Luiu , n ; i . n - i n s - a c , l ,  , ‘nr mul ‘m’ i mi;o t’f control, on cmi L

m o m_ iS an i ;t  Wttj i, i- , ’~ y I i - : , n n ; l m n n ) v i m n , m m ,  i ,~~ on Fn ’mni_n r a  I , i . a cn ’ lc n  : m e n d  other water re—
sou r -n -- -iev ’ . ’ I  ‘ m a n n - - n i l , , c c - - lu) I n ip  i ’ x1,o i ’ t.

‘Pr , ’~ i nst a l l a t i on  “. ; i ’ i ,S c- I ’ sa l  i n u i t y  - ‘on _ n i - ro t  li -n , L’ui’ mn ii for the combined
c m _ m in i’ and [OWls;’ (lolm,r” in lO Hi,’ei’ Pan inn ;; ml’ -.’ i n . ; t - . i nn:nte d to Li _ n t~l- ,,

1n I . , m _ c),UOO .
Tbm ’’ n -ant dr r at , i s - t  annual - ,p’a’S’ta t . ion and maic , t :’ c u a r u -  i . - - , nn t  nn i ” t e r  ‘ ot mnp I . u~’tion of
n ’_ nn ,at ,rn a - -“ ion is ~‘. ‘( ,5 ( ~O , u’ .’ u ’ . Salinity ~-namntrot costs are not in c luded in
the cost tables.

T h a n  program costs for assoc iated development inum_n,Lude speci!’im ’ costs
for Onu -l”n , .r’m i r i ’ ipat i on  systems; thermat— i,a . Lm ’ n n f ,r l i ” p lant s and t h e  transmis—
Slit l i r u e n ;  tk~’arel’l’nmm ci ; ruonwater— n uc m n _ ne ch recreation; and fish and wildlil’e for
I nnn p n ’ ov in ug  hunting , oti ’ier than water-fowl hunt ing , by managing and improv ing
i l ; ’ ’  f u n ib itats , a-n l, .i iri mup and, improving ‘ m - ’ a _ nc - SS to hunting lands, and species
nn , n o,,a1 ‘mnu e t u t ,  ( : n l ,o ’k i mp I u - - n iL species in new areas and i ntroducing new species).

, c e  !d’amnme’a - ’_ na ,~ PLain

i,omr, i ! an n - n water nc -p l c  I y is penui n rn i I ly nuot a l i r n u l  t ic up fn,ici,or to obta I ru i ng
t i c  ri .- 1 ’ i c - t i - i l  ly i t mt ei- jni- i_nted 0Bin l~iI level of development . In most cnn _ not - ui -n’
1 ,1, - ps’o~;,,ani’nI h iLnmtu :; Wi 1. 1, nc i ’ ’t r ’ep I o n u t m i  O n j , i i ’  ‘Li vi a.
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‘ FRAM , ’~,’J’ - i - a l PLAN T,~ ,°J /mLT !’.[ ’ I I I A T T V I ’ t I

: , n , ‘ n t .. - , m ’ ’  - L n ’ - ‘1 — - n ’ . — — A  _ ‘ ‘Jn n n n , i n a t i  on ci! ’ I nn ~pi,’ia v i _ nr !  f;i’u d n s ’l , I c - m u  t ’rot rn I s ’ —
i- i c- m t  u - n m _ s n , - n - I n ’ , ‘ ‘I’ m n - I  ‘ - t , - , ‘ n , ‘ n - I  t he  ir’ uc r , n n a c a e c c  p 1’mm m ” i flg l’ro rn ra nge ‘t ruul l - ~ cc-si,

. ‘ - I , ’ b a -a- I 1 I j ni’ - .m~- i m i t ;  an  i n c m u ( ’ : ;i ’ n t is  bane c - _ n i ’  nn n u ,’et ing i’m _ np .i o n n n c  1 proj in ” I,, ~ or m O .

m n _ n ’  I n ’tm t i n ’ ,  ‘ ‘ 1 ’  - - - .1 - u n~ m - : . — —t ’ :,c p .:~ cm wil l  n i n e t  r u - m I  i o nmm a t . I . ,’f in;t erprete- t
L ’L5 r jh~ ~ 

1’ ‘-  m ’ ~ ‘ ‘t ’ , On ~
‘m “ m I a’ - l ’l”.n c n ;  irs’ ip a tn u c !  L n u u n c i a  by u ’ hi ,sv ’:’lopi ng new Land au ’ in~

W’ m ’ i: 1’ an al i a m .sl’ t ’n . m a i u _ n E ’  I a ’ s - c ’ ; ‘l iOn on pr ec ; ’an n i. . L n m ,r ; u t s .

~~~~~~~~~~~~~~~~~~~~~~~ ,~~
, I n m _ m n  is ‘idt,’ ’ j m .c n m _ t c _ n  for [ci s c-c_na ;; i. r ip uni t  p r o c - _ n - _ n —

I. ion c-a t n , i _ ’ t’en mn a n i  u p ’ Ic y ~n l ’m_,mj .u I m ac u_i n,m, ’rm c,m~’’a with m i n i m _ cut  100,000 nmu nr en tue i t ’n u :
shii’tn’-: La - irrignute’! ‘i-op 1 n crn u l -Inns -log the study perio -c .

Gra;-. I mn.~~ — — T h e  l’s”,mn;,c_nwucx’i: p Lan will m c m i  ire comp lementit wl Iai’O LTrm ,m m n m _ n
to On -ta nfl mm: .m OI . n t  one - third  the potential forage production increase obtain-
able in the bas i c -u :  t in asr e i ’os’ m ,; , plan is n m _ cl i,_n ’!uatt’.

T i n n : m t ’r ti ’m’a u !’; ‘t,ion. --T};e plan is adequate to meet prc’,-ected mi _ n ’,’-
i,nI , s ci cn m r ’) d ’ t s t n ’,u c - .  However , it mu st be c_n cnp Pam~c i ; .;ed that the demand can
; .-nu l y n,€ n mu_nt t c ;rou ghn  mm greatly accelerated management practices prog’rmc .n m n .

Wcctera iuts ut mn.m n u cm penc n -_ n nm t and fLood control

Wate rshed management. --Upstream waternabne-t cnm ;nuiapc:nue nt treatment
ja’upr’t.u:c mn will r t _ n d n u - ,n e the man-created erosion rind sedime nt production ‘ mfl n ’h

m~i;’a~ damage by ~~ t m _ a  60 percernt The remaining u lm ir vipec ; are largely
,:~cm _ u!opi n n in nature and not econ orci . L - :n mi l l y su sc e p t i um .Lic to treatment. Some
n m’ nt , ’,c’aL j.umm _ ut m le t r m a may tnt _ n a;.um ;~ncnpt i. n .u I e  to treatment . Upstream flood and se,u-
‘ n n ~i -  n ; t  iI ‘ amape will be r ed-a-  m ed nm_bout 30 to 50 per -_nc-n_nt.

‘ i m , l t l  J .u un ’a ca n .; t _ n c-~-n_ nei -v o ir a  u U , i  Lt on the s t l ’n rm _ n n n  system w i . 1 1 t rap
ac-c- i nr ,t ’ n ’it and reduce c_n c-’) i. mc ’_nn t c o n t r j m _ m m .; i ,  L m ) ; ’i to n_ n ’um n ~u u y  m u o w n , c m t r i _ n c i n n n  areaa . TI n t
p t n m _ a  i n ;  in ‘ii ’r i _ n ernn nc: mL w it h  ex i s t ing  proi , cn :t , i on  and development p r opm mmnnn s .

Flood - . ‘ n n r i t _ n ’ m _ n l  .——The plans indicated herein would reduce m i’5’ i-rnipe
mm: Ju_nna j flood damages in t in e  m n n n i u a n m n t a show n in the i, n ,m nmn .u lat ion  ue ’LOw. Flood
d ’mrn nap& ’s would be n’,m i !i.inm eu! to a reasonable ‘Lcvc _ n l by sti’ ;n- , ’t n mr cn l  and nun ’ucmtru ,n-
m c m i i  n a_ nann ;u r e ’ S of t b ’  plan. However , a large portion of the estimated fu-
r, ,nr e li- cod (t amapmn iS I c -u -a Le c !  in the npn m_ rat’ .i y pupmuiated upstream nonurban
n m r , ’aa W hu ~.n fi’ it i.s more d i f ’ f i - n c u . lt to provide the measures necessary to
eliminate it.

Rstimat,i,’u l n ivm _ ’rapm’ annual flood
damage i’ i_ ndu ’  n sio:u i n n  $1,000

--sc-region L.9&) ,‘OOi m

(ir ’i .’ i,s: m iuiver ‘302 l ,n .153 2,1 1 5
Uppe r Main I t , , ’nnn 1485 1,1431 2,725

Pr om Jt , n m _ n 1— Co I l  o i ’ t m- I ’ , i i ’, 8( 1. 1, ’; ‘2 n

Total _7:Ir- 3, 355

It: ’

—~~~~,



P,A,i~I’ ‘11 I’ ’j’.m’-, b , nI ih~r I ! ~~,I iP  A l P )  f J, .ii’ l’IIaII m t T [’,l l I , ,

In. h u t  a ~ ‘ ‘ ‘ , ‘ I -

,i , m m  - ‘ ‘ ‘ - - -‘ 5l . - .’ n ’ t ; ’j m _ ’ ~ ,, - ,‘- . ‘ .— — ‘Ii~l u - - n ’’ , nnn . ;~,—c.- l c - m ’ ’ , r ’l ‘ l n i ; c , c _ n rn m t ,i~~n , t ’ I ~ ~‘ - 2 ’

‘i r n  c i , ’ - I’c ’n ’mnfl - . ’--I rd-n p Lan ’ S :11 me- , ! .am ~ s i n a  m_n ni° n ‘n sb- - n ’ ’ c- ’ ‘ -l , ’; ’ ,, r n ’ s ; . t ,n”,. —
g i ’, n ,  t’e ’i ’ n i n ” n n i - ’ c  t n _ n . ‘ i i , ’ !“ ‘  n - a - n  u a ! i 1 L i ’ ) n - n ; ’

~ iOn um _ m i. c’ , .; i~~ “ ‘ - ;t ; I t ;  r h - _ n  c .- ’~ am ,
n .:’rtn I I m P - h ’  w a _ n  ‘c’ , - ‘- u i ’ ; - lj ec ;  m i m ’ lu i  l . i m r u i t ,  1 - n a n  I m _ n c ~ 1 . _ n  1 ‘ n x n u u n ; c

‘- i l  ; , -~ a n m l ; - . -1 i ; , m _ ’a’ l c ur ’ ‘- I u , l , i-o n c a r ’  1mm - n c ‘a n Ic’ cnn h-.- ‘m ”t~m oi n c n m Lc - a’s—
a’ - - n’ ’ - ’ : u_ n an ; ‘ n - ’ - ~ ‘ I ; - ca n’ ~‘c 1- n c’ . ‘. - m I n’ a , I 0 . - cnn ’  ‘ , . 1. a

‘ l n u c , ’ a ’ n~~ ‘ ‘ u n , ,  ! d - ,- t n ’  i m - ~ 1’ - ‘- n’ - I’ va_ ni  i nc1~: ; , L . — I ’ j ,  . ; . , ‘ , ‘ , n l  ‘ “ V ( :] , n U
nfl--’ ‘n I n, l - m c , ’ ! In . - I ’; ’; ’, t’ I ml ‘,,~~ , ‘ ‘ n’ 3’ i ~ ‘ly - ‘ n c ,  m u- s -a  ~, t ’ 0. - n n ’- ’ r u  n ! ; n

l_ n -_n- n c ’ ’ . ’. - . ’ L m t ’c f l a b  m c - ,  I ‘ - -‘ i l  1 a _ n

- ‘ u n n ’ - ’ o n . — — ’ , ‘ n _ a . ‘_n’ - i l:,’ , a~ n c .u - h i .n - n p n r u t e  n , _ n n n ’,’; - ’,’ n ’ . 1’ cc-_n r”_n~ m f  ln ;mn, - u nj m_, -c-
‘,s” ; ’ . ’ ’ n ’ W i l  n - n m_ ‘ I . n lu_ n ~o cc n n n ’ ’ i , . - - t - _ n - l  u ” c i i ’ n ’~. ’ n L  ‘ ‘ ‘  c .  . -V - n ” -11, , t_n l , - ” c , n ,
-

-
.~“ p-~ n ““a ’ , , t  - . f ‘,h- . - ‘,-r - ; t ’ ’ Cneec! ;m - -m i l l  1 ; “ ‘ , m _ m s - m - ’ ,; a ,n A i’ , ’ ,e , c .  Pn ’  ‘i. .l - ~ mn t , ’ r”:’lm at ’I n , a ’ ~

‘u n_ ne f ‘ Inc- n- _ n l”a ,, - O1’” ’ : w ill hic n v- _ n to be : ; ‘ .m lv eii if  -I ’ -m nm;, - ’! ~ ii t a  be m en . , Tb Is
‘ -c l i  ir ’, rn l , imle sr  “ _ n i - H n g  m m _ d e p c c n ’ ’ e ‘i n , ’! }, -- n c - n. n l  ‘c- asS , ;; an ’i i,.nml alt_n I” ;n, !l; ,, - ’ to built

n”.esr- ”nn , ion ’, f’,- H l . ,i ’,ies , n c -’, !  , ; ‘ n f f i ~_ n i m _ n r mt , n m n n : _ n ”  ,n’ n inn g ;. ‘_ n:’vI- mi ca——t _ na p e’ .’ia1~~r f - - - I
mi t , ) I

n ) n~e - m ,~~n ’ .t ly I - n ’  ; .- - msa’- ’n ‘ mc i - n y  i c - n . j  nmt m _ n l,e pn’ -
‘ 

“ m m ; , ,  WLll nn , ’sm_ n ’t - n ,  iy
m m ! . - ‘ m l  - . 1) ;“ , n ” n -  n .’ -1’ the ; r  ,~~

- - ‘ t - _ n l r ’ s u n x ’ i n m _ n t . i - u u — n n n v  t n u _ n Cm” i i3  c - ,’ 2020.

n I H I t ’- .— — -~ st -1’ th u - a  n’ u n l ’i. .- n .  ‘ n ; ,  -.‘ c’c;ue’ ’t t,o hia’i~_n en . ‘ - n c -h
a’ t n ; n . m _ n - - i n ’- f ; , ;  - ‘c , I - - . Tii ’ ’ - ’ - ‘ ‘ ‘ 1 .10 1 anna-  ‘ n ’ - A u ’ i z - _ n ; n ’ a n - I  New -I- _n c -:—

lio n , n , ; i n , th u _ n - ‘ ‘ n a m e  I’ f u t - i : ’-. n _ n i - b i n . , - 
~5ems c !c _ n . “m”,’ - ,Im in mg m n l n o  w i ll h n ,v e  m_m n i p —

1 t ’ l ’ n n n t  H, n ’’ ’ - ’- ‘m f ’  r e ; _ n i ! - ’ ; . t  1 ’ mmm rm ’ ’- n n c n ’ imn , l c-;. ~ p - ; ; i ’ h a i i i l . ,-,’ f ir’ _ n m u t , i ’_ n ’ 1’ c ’
f I n - l u ’s’ I C_ n ’s i n  ,~~~ n ’ i ’ n n , ’ n .m _ n , )  . , m _ ”~i P - - , . d c i  t i -  -u .m l- 1 1’ - -- t Ime’ r’:’’” rnic ; I 1 - n a - a n. ;, 1’ On-v-c - I. p ” -0

an ‘v -i -~ ! l c - n m l ,c- I t - ‘ l m - - n ’ uses. It’ will llii ’a c a n n s - c n ’ cm . ; t I _ n n n j , n g i ve; ,  ‘m t-_n—

p 1 m m ’ ‘ r ” ’ ’ m;. ’m~ it  I an ‘as a m r  -nc in , c - s , t  ~_n~~ , ’ m j’,’- m f - ‘Iev c-l “ ; i n r n a n n , i. ‘ m c ’;) n c nn , n nm 1 ” _ nsm- . ’ ; , ’
In f b i .- k--v lm n ;b it’ ;t , ‘ man ;’;,,, sPlh l i n ’- h a b i t - i  ;qill mn : m c u m n i m ,  n ’.vn ’s i i ’ - h - l ’  - ‘s n , ]  j t i

‘a_n tab’ m_~,’ ~
) ; - - - d-J ~r be dcu ua ’ n ’Jan 1

1 - -w - ’v ’_ n r , I lu _ n  in’ ,“;“.‘ ;i , a-; in g l e :‘ n n - ’ l , - -n ’ thin - nt ,  a umi],d ‘ii , t m - i n - ’ t , w i  1 h u la ’
i~ 1,lm ’’ ;ut”_ ’ ,;;; ’mt ” - f r  i ,’ : ’ ’ n ” ,n r m ; ; u - c  li-w i . - ; .n t - m - n k  im n m pa c _ n  I t o ’  ‘an1 ran,m_ ’e anud

1’ ri :,, l la;  - a  . ‘i i i -  t” n i S  ‘ m - n m . ’ ’ 4 l m n n t ’ ’  ;a - P, - n - ’ ial ‘ -a b a! n r c ” -  sen-v p i -_ na ‘I’ vii ’ !—

J 

l i t ’- ’ n , i i n _ n ’r ’ ’ ’ n ~ ;c _ n , l  liv’nc’tt - ‘k ‘u_ nc - by bc n l. n a nc ’ ’.--! t 1 i ; n n . m c - ’  c ; u ’ - n . l , cii- .- ’  h - - I s ,  but, nun -n’ -.’
f n j t t f s ;;h ” , u l m n  ru ut i - - n  ati.n n i ; . , I a’. tb- ‘on ;u - - ;,se nt wi l  liii ” - l ’mc n b l t ,n c l . u n m m p a - n i i ,y .

i ’ , , ’ ’ -1’ wnm_~,-’r

~ l u ’  plan i r e  ludes pr “yls Ions to exp s -u ~~ n t , n n t’ L cm , ,! l n n - ’- .’ ; , t n ’ . cion,s.
All _n, I c r  . ‘ , n ~~- , ’, ’ ;- ’ ’. I n  ih ’ic- ; ’t , r i l m u u l . iofl !u ’ ’i .v’’ ’ ’n , r n - i  - - n _n, Ic; i n n - i ’ m ”  ri .bu i , m ’ e ~‘ lc l u

‘ sX l  , t. i m g  m m ~m~,r’ ‘ i ’ m- i  e mnmu pa ’’ts a I. c - m ’n m l  m ,

-n ’ - u n - li ’ - ‘

i’l.’ m c ’ a I ’ -a c m i r illir1g, wi’nt , - -r  -~ u nn li t y  n - r ’e ‘, ‘ n , ’ u ” i l  l .y ‘ - W  . j m m m n l e  in  m pp ly in ’ug
rn n ’ r i ’( ’t  iv ’ -  n tn ln n n’n nl r f ’S t ,h nP ar ’ phy na i i ’nu l , l y  possible and i ” ’ i - s ; ; i l m ’ I u ’ .

1. ~j
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e f f l o  i t r :t  at i ii at 101. Constro t .ion of t r i e u e  r :ur ”j o i ru  i n turn cauueu
some dior np~ ioa on : tream rcH m o n t , on fiok and w Ldl I t o  itaul tat , and rLatu—

feat ;.. re: of l u  e n .v i r u i u ~ient . However , with proper planniaj ;o:uider-
at oau • man,y vu Lues arc created that co i1~~~uatu fur  the  Jtroarnc
are oIl 1:1 rc~ aL atu o  for flood ‘unt rol , ued ao t t t  I c  r om over n , water ~oal i ty
I’Loctuat ~oniu are iiminisk.ed , and the  ut roam is :urnvur ted  to cunid it  i000
that ouppor t a h igher  type 01’ f i sh  life . Resei~~oirs themselves provide
abundant f i sh ing  and other water- ouced recreation in th is  area where natu-
ral bodies of water are few in rrn mber  arid widely opaoed. Detailed re luire-
ments to control pollution it otiotruction cites are included in most coo-
tract

Addi t i on  to the i r r igat ion  Lanoi oucu el 500,Cua acres would cause toss
of u ig -gum e haulta t  and curiv~ scion of the wl ld l ir e  population to a farm-
game type. Additiona l  con t r ibu t ion  of li~colved materiuto, pesticides,
and nutrients to streamu would occur unleso proper control meao~ reu ire
developed and applied. Watershed management for flood control may have
minor ef fec t s  on fish and wI ldlife n j & h i t a t  ~nt l esthetics but will con—
tr i oute material l y to control of oediment , improvi muni t of vegetat ive  cover ,
reduce flood damages, improve vase flows , provide open spaces on flood
plair.c , and protec frail lands.

Jiminat tag present anuseS and placing all gra:iag on a cu.:tai 00
yb (1- ua0~~s will alleviate moot of the telverci elle ct corinecti e wits
gra ;i r~g ani provide for th e  re luircu lorage proWs t io n .

11 nerat development ca r t  produce a ~reat asundanice of :~~ e~~ed nn i  h era
for the regi 01 and :;at Ion . II this tev~ l j u i u n l t Is  n~ t : t ~a 1  pr u rt iy ,  it
cart ve ac compliur eu wi tti a mi S mum of n e t i. ta utt :il u t f t ’c t  . ~trip mining
r e g i I~~t ion i .: h u t  t r u v Idu  f r ’  r’eoaap i :~~ and r ev e g u t i l  l o i n ;  u . n  uunisid enicu
can n e  onitrol t e d  by eav I so ft ic I ur ~ support or St i i  L I I  r~~ un it rground
cxc v tt l o : i S  or i ritru iu c t io :n  01 wat i to n’ l ! ae  Ii 101( 1 j t ~ S )le Lm . ~~‘oper
mariagemer ~t woild 00 re pt i rt d to r’ eg.U nJ i i0p e .  ii of t a i l i n~ o and pol—
luted oral n1age from mining upi rat  ions.

The tremendous increase pru~~ect n i n  dt~’e1 pmeriL of therr~ t l — u L e c t r i c
power would use a substantial amount of water  ou t  would occupy only a
re lat ively small land area for plant and associat ed mining ac t iv i t i es .
Problems that need careful attention to mininise adverse impacts on the
environment include d isposal of waste heat , c~ack emi ssions , and Loca-
tion and construction of large transmission LIiie~ . E~niusion of sulfur
products from fossil-fueled plants is le~ t; of a problem in the region
than in other areas owing to the low sulfur i nt e n t  of most of’ the re-
gion ’s coal.

The region now provides unexcelled opportunity fur recreation to en-
hance the quality of living for nonresidentu as well as the comparatively
sparse resident population. However , if projected needs are met in the
future , a tremendous increase in pressur e is anticipated and careful

136

— 
— 

~~~~~~~~~~~~~~~ - . -  ~~ — —~~~—- —-. —-- -



- ~~~-

FA~~ VI FRANkWORK PLAN A.ND ALTERNATIVES

coxxsi r~it,ion must be g iven to managing the natural environment to avoid
mwarralitCLI otter i oration. Proper design and management of resort area s ,

mpCru me c , and other fac il i t i ec  would alleviate concentrations.

The project t~d inc rease in population leaves the region with a very
low avera~:c density and few urban concent~ at lons. Construction is pro-
jected to alleviate the present backlog of sewage treatment faci li tiec
and upgrade treatment for future time periods. Plans have also ucen made
jor ‘ontrol of air pollution, solid waste disposal , radiological hazards,
and disease vectors.

OBERS As Published - March 1968

~ar1y study of the March 1968 OBERS projections for agriculture re-
veated inconsistencies that were incompatible with the history of agricul-
tural production in the Upper Colorado Region. The primary departure from
established practice was the projected source of livestock feed required
to meet. the livestock production assigned to the region by the national
projections. The published projections of feed output were not adequate
to produce the livestock output without feed imports from outside the re-
gion w~iich were unrealistically high , while a tremendous surplus of pas-
ture and range went unused within the region under the best ration and
feeding efficiency procedure. Feeder livestock would also have to be im-
~or Led t ar  feediots.

TabL e 50 illustra tes this problem. It was agreed that the projection
u~ l ivectock wac more r e l i a bL e  and important than the projection of Live-

~~~ L~Y~

If import~: were assujiied to be the method of supplying th e necessary
?~ ~et reduc tion of 70 ,700 acres of irr igated land would ensue from

l~~ 5 to o020 . This would , in turn , ic totally incompatible with preseet
detailed plan~ contained in Federally authorized projects and contemplated
private developments of 401 ,500 acres.

be ~ausc of’ these reasons and n~ ny other technical considerations as-
soc~~i~ ed wi to  the development of model coef f ic ien t s , no further studies
were attempted for the agricultural sector tc published.

Minerals , power, and t imber were also adjucted to more nearly conform
to plaer~ed and an t icipa ted  development in these sectors.

Y a ’ es ’ Al t e r eat i ve  to t h e  Vramework iar ~
.5 4A~ L~eve1 of evelopment —

For ‘ e np a r u t i v e  purposes arid to express ntates ’ desi res , the states
1)r ~ posed an alternative to the framework plan at the 0.5 MAF level of de—
v iopment . Data on j )ru poc~’d wat er uses for th is  alternat ive are shown in
T au l e  5 1.
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Table 50 - Feed crop imports and range forage surplus,
1968 OPE PLi , Upper Colorado Hev~io!.

Unit price Amount Value
(per ton) (tons) (dollars)

Imports
eed -rain , corn equivalent

l63,l~7o
2000 40 ~05,208 16,208,320
2020 ~ 61~8,517 25,9~40,680

1980 25 L~92,806 12,320,150
2000 25 598,576 i1~,96i~,i~00
2020 25 572,266 l~4,306,650

‘orr, si1a~e
1980 8 95,612 76~4 , -~90
2000 8 107 ,975 863, 800
2020 8 100 , 200 801, 600

Total feed crop imports
1980 19, 623, 8t40
2000 32 ,036,520
2020 141 , 01~8,930

~~~~ 1us of Present Production
Amount

Unit price (AUM ’s)
- urn1’i~ pasture arid range

221, 1473
2000 TIA 506,368
2020 NA 7145.790
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In  the  l ’r :InI ’wul’y, 111 an , t h l r is need to Li ervil e a lar~’,u el e : f .1’ I
p0w 1 -I ’  :~~~‘k ’ -t , from pote zoti-’tl I’ue.t- :0iirni fl~ ~ i ectric powerpiantn in the
Uj.pt’r Cov4.r’tdo j’,e 3 iO n. i’~ i...’1i ui the ‘t~j t ,e1; of Colorado , flow Mex i co , iJt~t}
ann W I m , a 4 I E :1~t i c ip~11 uIi that a part ot ’ their ;‘ual and water resourceL:
will be ui ’e’ for t h e  product Lon ot ’ .~UO 1I energy. Previously t h e  staL3 ::
han al rI ’ e d  t o aLl I 11ta~ n proportvot i ’lt e  I (;Ve15 of water developm ent very
clone t o  ttl14.Ir respe- ’t ~i v e  pe r4:e nt , :LI m ( 

~t1J otrnents In he Upper Colorado
River Compa ’t. W i t h o u t  up : ’- e t i v n ~ a mul t i tude of water uses net , forth in
t i4.e ~rarL1ew~’ro: plan , 1,114. approx imat e  state per( ’entaden could be s~.inta ined
4 , : 1 1 1 ,’ U~~ ‘~1: ‘ 4.r:-itr:try assignment to each state of portions of the needed
t l e ra l t l -e i t ’ctr ic ’ power i nstal lations as necessary to br ind each state ’ s
t~ ta~ ‘31’at. €,,r uses to amounts LLppr ox1mat i : it ~ the compact percentages. Al-

~~L) LE~h t h i s  assidnme nt depicted a reaso:iaule satisfaction , on a region-
wide n : t s i s , uI’ the  r e -Iu lreme! It s l’or the framework plan , there were cer-
taL!.  feat’ires objectionable to Colorado and Utah.

v ha:1~ec in uses from those contained in the framework plan, are
uencriseu in t he  fu i l ow i n i :  narrative. Tables 52 and 53 provide further

i s  on proposed ths ’rma !-ele”tv’ic and irrigated land devel opment .

Ari: -~ona retained its exact allotment of 50 ,000 acre- feet per annum
in the revised year 2020 distribution with no change in types of use.

Colorado varied its water depletions for ftill and supplemental irri-

~ate~ land by 3d,000 acre- feet less in 1980 ; 145, 01)0 acre- feet more in
2000; ;o~n ‘l ,5uu acre-feet more in 2020. Irrigated land acreage varied
ny 18,000 less acres in 1980; 80,uuo more acres in 2000; and 6,5ou more
‘tL reS in ‘ -~~

- I L  :~~1 I l t4 [  : ad: stry i a the Grt .’I-ri uid Upper Main  ~‘-tea -u urodiolls t
t ’i t l a 3~ I m i l U m j r i  I cLr r ’e ln -per - c I ay  capacity,  w i t h  a support po~xvtation of
78,000 , ~iep i  to , 1 n~ i(, ;- o acre- feet annually, was added by the year p020.
A coa l uy’pr u du ct c  p l an t , u s i r ~ 1.5, 00 acre- feet , and a pota sh plant, Ca-
pa ’i ty  1.5 mi l l ion  tons annually, using 9,500 acre- feet annuall y, are
projected. F~ ports are increased by 2 ,1400 ac re- feet and f ish and wild-
life sy 600 acre- feet annually.

It appears t,tiat Colorado would dep lete its 5.1 . 75— percent allotment
by the year 2000 . Thern~~L-e1ec t r i c  power installed capacity is lessened
uy 9,, 33 )  megawatts from the framework p lan , deplet ing 146 ,1400 ac re- feet
Less annuall y. In addition , 22 ,100 acre- feet of irrigation water would
( 3 ,7 tr~mnsferred between 2001 and 2020 to meet municipal and industrial
re- iu i rements.

flew Mexico, in order to stay within its 11.25-percent apportionment
of the (, , .5 MAP level of’ development , changed its uses involving a net de-
-:rease ul ’ ~,4 , 5, 0 acre- feet annually. A large reduction , 51,i 5 cX) acre- feet ,
resulted from an arbitrary programmed reduction in installed generating
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PART VI FRAMF WC~~K PLAN AND A LThR NATIVEE

Table 52 — Pr-~~ ’ ’~ t ’d I taO a11. ~‘ I  ‘‘ann ’’ I y and w a t e r  depleti  ons
for the rm al- s-lec4.  r I ’  p w”r 3~et I -r al  in for the states ’

~u lt e r n n t iv e  tu the f r mework pln n
(( .5 MAF level of development)

Upper (‘ - 1- m l  1 Regi on

Instal led c~p a c i t y  and consumpt ‘/0 U - - c
1980 2000 2020

1,000 1,000 1,000
. ubr ’’~.- in Ms ‘~~( 1— a ’ r ~_ — Me- ga — acr e— M ’o’a— aere —
and stat  e vu 4 . : ;  f ee t  watts fee4. wa~ .; feet

‘a R~ v’ -r 66~ 9.1 i s , 663 60.1 ~, , 5 J t  1)9.1
Utah 9~9 114 .4 7,559 ill 3 7,5~ 9 113.3
2A’ :‘min m ’ i, , 213 33.2 9,913 1~ 8.7 9 ,913 108.1

Oul rs ~1 IL t o t a l  ,835 t6.7 22,l3~ ~‘1.l 22,135 ~~1.l

Up :” ~
‘ ~-~~~~:n  . ‘ ‘ em

(‘~ 1 .rLtd ~’ 1.6 1,ll° 16.6 1,123 16.6

‘al 12 1.6 1 , 123 16.6 1,123 l6.h

- 
‘an U ,an— (’ “I. r adn

2 ,3 10 ~14 . l  i-: ,~~l0 314 .1 2 , ” l f l  10. 1
C” IL ‘raIl - 0 0 1 ,500 .5 4. ,’00
:;~ w ‘l ’-x co 5, 621- 90.0 5, s )2 ‘ 90.0 5, oI ’ ’~

~~~~I 400 111.0 9, 901’ 1)48.5 9, 9C30 14821

‘ubr o  21 a 4. m ta l  15,333 23~ .1 19,33 - ‘05.1 10 , 3 3 3  25o.7

Ar zor la 2 ,310 314 .1 2 ,310 30 . 1 2 ,3 10 ~C. l
C- b rad 786 10.7 7. 28o 108.2 7, 286 108.2
fl~-w Mr’x Ic”~ 5, 623 90.0 5, 6~ ~‘~0.0 5, 623
Utah 8,359 125.4 l7.-’~59 16i.8 17, 1459 261.8
‘l y m a s ” 2,213 33.2 9,9 1~ 1148.7 9,913 i148.~
Region ~-)ta1 19,291 293.14 142,~~91 3u~i.8 142,591 6014.14
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F’.’4 R’I VI F’h,’-, MI’ ~4 t ’~ . P12’- II 1~l I I  141 , 1’  ‘ ,111/,T I

- ity. l IWS’  .4 5 , miner a l  produ1’tiOn would material l.y increase , ‘ L j I ’~ an
addit j oria l nun ic i~~1 and ridustr lal use of 11,800 acre— feet, annu a lL y ‘ia::

projected ow in g  to a population increase I II ’ )-i ,5)0 .

Utah desired that a siuch (retiter portiot: of its pot en t ia l  ‘, t iur ;r~~l—
electric power production be included and projected an additiona l l1,70~
nngawatts to be in s t all ed .  This required a support populat ion of 26,-iOU
people. Utah also added an oil shale industry with a capacity of 5,0 ,000

L I r r e l s  per day with a support population of ,3) , iJuu peop le. In order to
stay wittiin its 23-percent allotment Utah revised downward its irri~’atio ri
acreage (-10,5uo acres) and likewise revised downward (-200 ,u - c acre- feet
annually) its export to the Bonneville Basin.

Wyoming also suggested no chan1~es in its ty’pe of uses but revised
its irrigation depletions downward 000 acre- feet per annum to stay i - ,’,-

‘ectty w i t h i n  i ts  114-percent allotment.

ftates’ Al t e rn a t ive  at the 6. LI )  MAF Level of Development

This is an alternate plan of development w h i c h  reflects 0.lu mil lion
acre- feet of ‘vtn- made t ep t e t i o n s  in the Upper Basin: . It ~nc 1udcs  the
amounts of water evaporated from ma i nstem reservoirs.  Th i s  plan assuj:s-s
the Colorado River water supply would be f irmed to meet the divis i on of
water by the Colorado River Compact. Proposed depletion d i s t r i b u t i o n  amen 1
the states in 2020 s: ~~ 1iIlS their  percentage shares under the  Upper Color’~d,-
River  C

Development u t  som e resources would not be l imi ted  by present water
a va i l a b i l i t y .  The States have asswned that a market for the i r l -creaseli  pro-

F l i t ,  ion ‘I SSU i a t c d  wi th  th is  l evel of development would readily se ausor:Je(
w i t h i n  n at ion a l  ar id increasing western markets .  This is especial l y t r u e
s i n - c  the added increment is ‘~ small  part of the  national market and Wl ) 1 ,’ld
rI aror dingly have a sn~~ll impact.

ArI ’ onia reta i ned i ts allotment of 50 ,uuu acre- feet for 2020 wi th  no
changes in types of uses previously described for the framework plan.

Colorado plans to i r r igate 1,256 ,300 acres in 20P0 , which is  1014 ,14u0
acres m oms ’ than the framework plan , with a dep letion 01’ 1,9141 ,500 mt cre-
f eet . Oil shale complexes, in the Upper Main Stem and in the Green River ,
~‘a’ch hav i ng a capacity o f ’  1 mill ion-barrels-per day , would deplete 1914 ,000
acre- feet annually by 2020 . A coal byproducts p lant , u s i ng  15, 00u acre-
feet in the San Juan-Colorado , arid a potash p lant , capacity of 1.5 mil l ion
ton s an nu a l l y ,  us ing  ) ,500 acre- feet , are projected . Fish and w i ld l i f e
u ses would t o t aL  71,14uo m r s - feet , a substantial increase over the frame-
work plan. Ther mal-electr i ’ power capac i ty of ;tppru ~ lmate1y 10 ,ouu mega-
watts wou ld dep l ete 153 ,20 1) acre- 1’ s-c t . annuall y. Export would increase to

1143

- 
~~
‘ -~~~~~~‘ ~~‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- ‘ ‘  
- r . -_ 



PARr VI PRA M I’WORX PLAN AND ALTE~~ ATIV ES

[ .~~~~ l l  million acre-feet annually. This plan would meet regionally inter-

~~ 
- t  ‘~~ Clhi’id’ SC iu irement s t om all sectors except power , which  was Id arc met

: -y  U t , : i

~i~’W ‘- s-;• :;,’o plans rio -changes  in agr i ulture , f ish  and wi ld l i fe, or
n’e - ,-t’eati’st: from the framework plan. Population by 2020 is est imated at
16 ~,5O0 and the minerals industry is projected to increase as a result of

- 1 ’.--Iil;IL - l.e reserves and national need. Thermal-electric powerplant instal-
led - ‘ap’ t’rity would se 5,623 megawatts. Export to the Rio Grande Basin via
the Hami Juan-Chama Project would be increased 125,000 acre- feet for a total
“-a - mt 2143 ,000 acre- feet .

Ut-b , would increase i ts  use by irrigated crops 10,700 acre-feet over
the i’r’onewartc plan and irrigate about 1401,200 acres by 2020. There are
no - i: mi r i~’es in fish and wildlife , recreation, or stock-pond evaporation
‘c I t  livestol-l- use. Export to the Great Basin by 2020 would increa’e t~o1414 7 ,000 acre- 1’cet, which is 20 ,000 acre- feet less. Maj or changes are in
i x I - ’r’ ; Ise rn  thermal-el ectric power to 19,500 megawatts installed capacity
LOl l increased mineral activity, including mining coal for powerplants , a
nlllO’m: mi mn’ tcl-per- day shale oil output, processing oil-impregnated sand-
t’tunie and conversion of coat.

Wyoming ’s development includes a substantial increase in the mineral
industry , including  a million barrel-per-day shale oil production , de-
p ietin~ i[, Iau acre- feet of water , arid conversion of coal. Trona plant
-apacity wuli d continue to increase. Population would increase to t48 ,~ os
by tOIls year 2020. The agricultural base of irrigated land would increase
to 513,3ou acres ny year 202i . Thermal - elec t r i c  power installed capacity
i s  emc t [mated ‘ t t  almost lO ,uuu m egawatts. Transbasin diversions to t -he
:~~‘rtl Platt e River are estimated at 153 ,000 acre- feet , which is a 32 , - )0O-

~tc rs- — t o It , reduc)- ‘ I l l .

TIi:,IE’ 514 enumerates water uses for -this alternative and Tables 55 and
5’~ 5 u:lmm4r’ize projected thermal-electr ic  and i r r iga t ion  developments.

States ’ Alternative--Water Supply Available Site - -

(9 .414 MAF Dejletions)

Development which would be possible if’ the states of the Upper Colo-
rado Region uti l ize water which would be physically available at site of
project development is described briefly below. There has been no agree-
ment between the states or within the states that this can be accomplished
in the way indicated , but rather this discussion indicates utilization of
water that is physi cally available for development. It is contemplated
t hat  there would be shifts between types of use as the needs develop. The
p I m t t i  would re - lu ire s t i l lstant ial  augmentation to meet Colorado River Compact-
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‘ i i  ‘ 2 _ —~-ix ‘ 1 ‘ ‘  a - W 4 ’r ’  ~~~1 t S ’ 5 2 t  - , I nn 1 ,1’ ~~l~~~1s ,’~~~’ aJ ~~~-r t I 1tiV’: at the
‘3 .16 ~-ICi ’ le’p-l sf -Is is- i pm s-nt , Upper C’ - ] ~ Ir or i~ Rc-~~ -an

Inst alleoi cm:pa e i by and conn sumpt ic use
t 8 0  2000 2020

1,000 1, 000 1, 0CC
‘-1 . ‘.2 ga— o - t - - —  .1’ ~~~ acre— 2t~- f a— a c r e—

watt s  f ’ : 7 ’ )  watts 1 - 4 ,- ’ watts f~,-e~

Cr” -r ~ ~~~~~‘,‘l r’
C t o m b  66~.- 9.1 14 , 663 69.1 b , 663 69.1

01 4) 14. 14 8,5 19 128.3 8 ,55 9  128.3
‘-“y s r n i n 5 ’ l,2

~63 22.0 2,1403 37.0 9,913 148.7

ct a l  :‘ , o85 4 5 .5  15, 685 2 3 1 4 . 4  23, 135 346.1

U m per Ito in - ‘-1 em
12: 1.6 14 , 123 61.6 14,123 6i.6

at ° s t  123 1.6 4,123 61.6 4 , 123 61.6

::rori Juan—C -1 -rm: ’i

~7 r m z ° ’moa 2.310 i~14 .i 2 ,310 3 14.1 2 ,310 70.1
Cal ‘r I - - I - - 0 0 1,500 22.5 1,500 22.5

‘d t ’ t 1 - X I C O 5, 623 90.0 5,623 90.0 5,623 90.0
Ut ah 7, 1400 111.0 10 ,900 163.5 10,900 163.5

u Lr c -~~~’sn t a t  15,333 235.1 20 , 3 3 7  310.1 20,3~ 7 32 1 L ; .l

A r t z - -rta 2 ,7 10 314 .1 2 , al0 314 .1 2 ,310 30.1
fl 11 r a n .  786 10.7 10,286 153.i 10,286 153.2
‘;~- -w ~,~o .z : c o  5, 623 90.0 5, 623 9C .O 5, o2’ °C .0
Utah 8,359 l25.~4 19, 1450 291.8 l9, 4~ 9 291.8
~iy m :n g  ,1463 22.0 2,1463 37.0 9,913 148.7

:C- C ,  Ifl t 1~ ml 18,5141 282.2 l 5C - , 1j~~ oOO.1 147,591 713.8
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‘1 ~ Ofl

Ar izona 10.0 - . 14 9 . 14

- 4 1 2) .  14 1,174.4
L w  i’I - x J - o  01 2 .7 1724.2 114.2

371.1 14

~~: - : ‘L a, 1421.3 1~~4.3 5H.,
1 , 87 1.7  2 ,723. , , ~~
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;‘tJ Vi FRAMEWORK PLPJ~ AND ALT Ea’~,NATIVES

4’~~4 m l , Lit  - u t  S t ’ - In ’  dot i~i 4f111’y at  f e e  I”er ry.  if tine Colorado River is auII ’11(,-nt c-)-1
L e u s - W  , tr,O P ,well , ‘x lumnng e  toi’ rm .Lnng e r n er t ,s would have to be made. Proper
‘ l l m u u - m I i e l ’ m t t i o n  ~,f possli le detrimen t to power revenues and of augmentation
‘acts wi Ll ue required.

,‘5(~~I t j t I 5~1j t o i  uses of 1.28 million acre-feet minove the 8.16 MAF level
are described bric’fly by state , and a sum mary of total uses is shown in
Tas le  57.

Colorado in n s Identif ied additional uses by 2020 , which would increase
export to the eastern slope of the Rocky Mountains by 113 ,000 acre- feet
-c a t u a l t y mn-id increa se irrigation uses by 69,000 acre- feet , primarily in
the Upper Main Stem subregion.

New t-~~tei -c o water depletions would increase 228 ,91* acre- feet , pri-
moril y for eLe ttri,c power , irrigation , and export to the Rio Grande BaSILI .

Addi t io nal development s in Utah would all occur in the period 22—jL-
Irrigation projects not previously incorporated in plans would re-

quire over 200 ,000 acre- feet of water ; coal conversion would double and
require 22 ,jOO acre- feet more water; and a 100,000 addition would be ex-
ported to the Great Basin Region.

PruJ omcte cl  deDletions of the Colorado River system by Wyoming total
1, 583, 2 , a re- feet , w h i c h  is 5145,000 acre- feet m ore than at the 8.16 MAF
level, of development. Increases in depletions occur primarily in mineral
prod’4- ~tion mind export .

Table 511 lists 11C projected irrigated acreages under this alternative.
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PART Vii

C0~otPARi 7)CiN,’ ~~~ ~(Ifl~~UJ~~IQN S

Five j ,cVelS of development are del ’irled and evaluated in t h i s  stud y,
i.e.:

Present ( h b u 5 )  level.
Regionally interpreted 0B1m~di.
u tates ’ alternative - .5 million acre-feet.
, ‘tates ’ alternative - 8.16 million acre- feet .
1~tates ’ alternative - water supply available at site.

The framework plan, based upon the regionally interpreted OBERE pro-
jection, was developed first and was used as the basis and cornerstone
for other studies. Three “states’ alternatives” or choices were devel-
oped to reflect capability of the region to supply goods and services not
fully evaluated in the OBERS projections. The 1968 OBERS and the on-going
programs were also studied and will be discussed.

The effect of the various levels of development on water and related
Land resources and economic and agricultural activity, as well as conclu-
sions reached, are presented in this section.

CompariSons

Water supply

Average annual historical discharge at the pr incipal measuring point
fr,r the Colorado River , at Lee Ferry , Arizona , averaged 12 ,4 ,6 ,000 acre-
feet for the 57)-year period , 19L14 through 1965. Because of variations in
precipitation and other climatic influences, the extremes were 21,894 ,000
acre- feet in 1917 and 4 ,396 ,000 acre- feet in 193~4. For the Same period,
average annual virgin or undepleted flow, as it would have been without
man ’s influences , would h ave averaged 14,870,000 acre-feet.

The future outflow at Lee Ferry will depend on which level of devel-
oprnent actually occurs, as well as augmentation. Augmentation practices
considered as possibilities include water-yield improvement and weather
modification which may increase the supply by about 1 to 2 million acre-
fee t.

Augmentation will definitely be required by 2020 for the two highest
levels of depletion to meet Colorado River Compact apportionment to the
lower basin. Local shortages in the region may occur at any level of
development.
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Pi”)-~i’ Vii u ’b-’,PARi ,( -Ih f -,bD I ( 1J12f l 5 : ’)J hfl 7)

I - I I —  S I t~ w aL t ’ r I t  0 1) 1 ’  7) ions

Four pro e”t ’ Iu u .evels of d e pl e ti o n  for al ternative resource eevl~Lop-
nest are SlIUWS in Taule 5~ . The pr ’l t S e t n t1 5550 of I iu5 is used as a refer—
on ce 101’ pr ’Ii , iect  ~omns. Data in Ta ule 5t~ ~ompares the on— site 7)epi s7) . ions
of the four pro)o ’ I ’ted l evels of’ l o v ( ’ L o p m m I u m I t -  for the y~~ r n9 (5 and for the 

20. Dep h et  l o t u s  are shown by type of use, stat es , and sunreE~ on~ .
r;’ep l i  Ions mt ~~-~ es timated  to neari.y d o un f e  f rom th e present L)o5 Level to
~J ue level of the l ’ramewor k plan 112 207)0 and s tates ’ alternative at tsc’ ‘ 1. 5
million to re- foot level. Irrigation depletions and export , which will ae-
cO lflt for sc out 75 percent of’ total depletions , will each increase aules i t a

million ‘ l re- feet . Thermal-electric power uses will have the greatest per-
cent, n~~’ increase- -mit the 8.16 MAF level of development about 3,000 percent .

‘,o’m~ter for mineral uses will increase significant ly with oil shale de-
velopment being in ituded in the three “states ’ alternat ives. ” For ‘ompar-
ative purposes the alternative at 6.5 MAF was defined by the states at the
same total de~d~~tj o~ level in 2020 as the framework plan. Departure from
the framework plan due to states ’ adjustment in types of use is shown in
Table 6u. Two additional states ’ alternat ives for greater depletion
levels were then defined. Departure from the framework plan due to
states ’ adjustment in type of use for the 8.16 MAP level ol° depletion is
nnowmu in Table (1.

Agricultural ac t iv i ty

Agr i ::s tture th is  region is tied to irrigated cropland p r o b a t i o n .
Therefore, the  increase in production on existing irri Tated lands and the
development a!’ new i rr i 1’:2 te b land relates to a large’ portion of tine ai’r-

- - cultural ac t iv i ty .  (See Table Sot ’ .)  ~~ojected irrigated acreage for the
oltermnative levels of development by time frame, is as follows:

Irrigated acreage
(thousand acres)

— 
level of development 1 965 19&~ Puou ~\ II)

- 
‘ ~~~~ g(~) i n j ~ pro~~—am 1,621’ 1 ,‘631’ 1 ,~5(I3 2 ,7),’14

‘)66 ( I J 3  F~ 2 1,622 1,1491) 1,529 1,551
Regionally interpret~d OBERS l , tTb’2 1,’(94 1,9514 2,lIt ’
:tates ’ aLternative (6. 5 MAF) l,bh’:’ 1,792 2,102 2 ,118
States ’ alternative (8.16 MAF) 1,67)2 1,872 2,224 2,354
::tates ’ alternative (water available) 1,6:-I’ 1,872 2 ,1 5 0  2,579

The on-going program is based on ins ta lLa t ion  of’ authoriced Federal
projects and development of’ new irrigated land by private interests.
A u o 4 t  70 to 8() pl ’r I - ent of the present Lands having short water si~pply

152

________________  
- — 

- 
~~~~~~~~~~~~ - - - 

~~~~
- - r “

~~~~~~
‘ .



T A tu - ’’ ’.T’’ (‘0
~4”T)A~’ I fl -~-2~

’ A1d7 ‘T”112’ILT’210!:2

‘ , i 7 o 5-3~~ ‘ .“ I I ’ l ’ ) r . Of  - ‘ ‘ - 7 7 , - ’ - . , ‘‘ - ‘ i ),- ’- - l tr ’-- ,-- ’ , - ‘
~~~ ,‘ ‘, ‘i, r’eoi’(

— 
Level of L Ie v e lop n18n t

‘0 a r’ a ’ j e t
Reg io n ally Water
Int erpret e d 6.5 Mi llE ,,n 44, 3 4 - M i l l i o n  Availab l e

OIlERS Acre- j oel Acre- tee t At Sit e

_______________ Year 2020 year 2)1 2 )3 Sea r  202 4 ) Year 2020
____________ -

~~~~~ 

_________________________ _____________________________

,‘1 741I1’1  WA TE R 7i’P l’ L’l’ ( 3 9 1 4 — l o S )  1) , , ’52 ,IlU))  33 , , )4- 7 3 , ) ) 1 ) l )  l 4 , 4, 2 2 , I90) 14,1’7,’ ,004I I i . , 7 / 5 , ) 1) )

“N SITE WATER SEPLETIONS

4)1 t V 3 1 , ’  I t

M onic ipa l and i nth ls tria l 27 ,400 11 0 ,100 2 4 7 ,4200 ,l~~t ) ) l I  201 .800
Electric power (thermal) ,7 3 ,20)) , , 2 4 , , ) , 0) l  604 ,400 53 ,0)30 754 ,800
Mi nersi , 33 ,700 2 ,000 231 ,700 0)7 ,100 7 35 ,900
Fi ,h and ~i i d l1 fe 11 ,200 ~- 7 ,)400 00 ,4)1)) 21 ,70)) 1 21 ,700
10-cr- . 9 1 2 - - I )  1 • 300 ‘ , 200 , , 2)) ) ) - ,2))U 5 ,200
0 7 , 4 ’ 3 1 11)11 ‘‘ 11 ) . ’ r t Ion an ,1

o l e  34 ,900 54 ,000 5’L))0~i 59,000 59 ,000

531 h t I ’t O l  132 .200 941 ,500 1 ,133 ,3)0) 1 ,641 ,600 3 ,878 ,400

I r r j , -4 , t1 , ’ l ,  2 , 127 ,800 7 , 294 ,000 3 ,291 ,0))) ) 3 ,657 ,700 4,0844,500
Export 550 ,300 1 , 6 5 2 , 5) ) ) )  1 ,454 ,900 2 , 203 , 300 2 ,816 ,400
Lets  ioç~’rt (—)2 ,b00 (-)2 .600 (—)2 ,4,00 (-)2 ,h00 (-)2 ,600

So bt ,,tai all )‘.‘v.- .t ,’I07 ,700 ,,o 7 5 ,400 5 ,00 1 , 0 ’ U  7 , 500 ,000 7 , 700 ,70))

Main SI r, Re ’,,-ru ,dr
evaporation ‘-4 3 ,000 660,000 660,000 42420,000 b60~000

Total 7 ,450 ,7 1, 1 ,545 ,400 6,545 ,400 44 ,160 ,000 9,440,700

• By sta te

Arizona 1)1 , 1 ) ) ’ )  50 ,000 0,1)00 ~0,000 50,000
I ,,1,, ra -1 , ’ 1 , 71 )4 ,600 i ,009 ,800 3 ,0 1 4 ,4)4)) 4 ,0 5 5 ,44)13  4 ,0 3 7 , 500
New o,’i’.lc’’ 44 , 400 6642,200 4,56 ,700 44 3~~, l00 1 ,067 ,600

tal , 6424 ,000 3 ,341 ,10(3 1 ,341 ,900 1 ,71 3 .500 2,037 ,600

~~~~~~~~~~ 018 ,300 441 7~ v00 1 ,043 ,000 1 ,’,449,000

Tot al ‘7)037 , 7 10) 5 ,885 ,400 ,,0 0 S ,41111 7 ,500,000 ,7”(1 ,700

~~~~~s 1 4 b r ( ’4 l . 1 l ,

G r een River 1,059 ,500 2 ,385 ,100 2 ,328 ,300 3 ,040,300 4 ,788 ,400
Upper Ma in Stem 1 ,397 ,300 2 ,245 ,200 2 ,232 ,500 2 ,877 ,000 3,113 ,100
San Juan-Color ado 993.900 1,915.100 1 ,984,600 2~ 242,700 2.539.200

Total 3 ,450 .700 6,545 ,400 6,545 ,400 s ,l60,000 9,440,700

0lJTF W5~ 11.42 1,300 8,326 ,600 8,326 ,600 1 ,7 12 ,4)01) 1 ,431 ,300

153

-~~~ , LIT °‘~~~~~~~‘ ~~“~- .-~~~~~ - --- -‘~~~~~~‘- 
- 

~~~
“

~~~~~
‘— ‘ i’- -r



PART ‘IT T CO PART2ONS MiS CONCLUSIONS

‘~‘-~1~ ~~~~~~~~~~ ~~~~~

‘

-

~~~~

‘ 

~~~~~~~~~ ~~~~~~~~~~ Ht~j ~~~~~~~~~~~ 
~~~~~~~~~~ 

~~~~~~~~~~ 
,~1_ “I-

‘ ‘ ‘ I ’ ‘ ‘ ‘ I ‘ ‘ ‘ I ’  ‘ ‘ ‘ I ’ ~‘ ‘ I ~ ‘ ‘ ‘ I ’ ‘ ‘ ‘ i ’

- - ‘ I ’ ‘ ‘ ‘ I ’  ‘ ‘ ‘ I ’ ‘ ‘ ‘ t ’  - ‘ ‘ I ’  ~~~
‘ ‘ ‘  ‘ ‘ - i ,

1 2 1  
‘ I  ~~~~~~ ~~~~ ~ IN ~~~~

- , % ,

~~~~~~~~~ ~‘ ‘~1~ ~

- - ‘

~~~~~ 
‘ ‘ ‘ I ’ ‘ ‘ ‘ I ’ ~

- -
~~:~~~ ~

I
~1: , , , I , - ‘ ‘ I ’ ’

~~~~~~~ 

. ‘‘ ~;1~
~~~ - - ~~~~~ ‘ ‘ ‘ ‘  ‘ ‘ ‘ ‘  

‘j ’  ‘‘ A ~ 
- ‘ - ‘ ‘ ‘ ‘ ‘ ‘

! H~ 
- 1- ’V ‘~‘V ~ -~~~~~~~

- 
1 g 1 ~~~~~

§ § § ~ I

‘~ ~ 
‘ ‘ ‘ I , ‘ ‘ ‘ I ’ ‘ ‘ ‘ I ’ ‘ ‘ ‘ I ’ ‘ ‘ ‘ I ’ ‘ ‘ ‘ I ’ ‘ ‘ ‘ I ’ ‘ ‘ ‘ I ’ ’

‘ ‘ ‘ I ’  ‘ ‘ ‘ I ’ ‘ ‘ ‘ I ’ ‘ ‘ ‘ I ’ ‘ ‘ ‘ $ ‘ ‘ ‘ ‘ I ’ ‘ ‘ ‘ I ’ ’

I~! ~~~~~~~~~~~~~ ~ !!: ~ 
I~I ! i ~~~~~~~ ~~

~~ : :i~ 
~~ - “ ‘

~ ~ 
— 14

— — - - ‘



I
PART VII °fl PAhI2ClN,~ Aol’ ,°‘j T~)h

~ 
“ :~~~

‘
~ 

~~~~~~~~~~~ ~~~~~~~~~ ~
u .i1 o; ~~~~~~~~ 

~~~~~~~~~~ ~

:~, ~~~~~~ 

~ 
‘!‘~ : ~1 ’ ~’ ~~~~~~~~~~ 

~~u~~~c 
- - ‘ ? - ‘ - I

“I ’  ~~~~~~~~~~ - I  ~: ‘ - ~~ ~~~
‘ -

~~~~
‘ 

~~~~~~~~~~~ 

~~~~~~~~~~

I I -~~~~~~ I

r — L- 1— ~ : L.
:~ 

:~~~~~~~~ ..

I I I

‘ ‘ - I ’ ‘ ‘ ‘ I ’ ‘

~~~~~~~

‘ ‘1~ 
‘ ‘ I ’ - ‘ ‘ I ’ ‘ ‘ ‘ I - -

I ‘- -:
,j : ~~~~~~~ ~~~ ~~~~~~~~~ 

~~~

_

~~ ; ~~ ‘ tu ~ ‘~-L~

~P ~I ~ji~ H j~I ~I’ ,~ ~~~~~~ ~~~~~~~~~~~~~ ~
:kt

~~L ~:

155 

- 
~~~~~~~~~~~~~~~~~~ - _ _ _
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will re ‘‘-i’ ,’e s ’lpp i ) ’ : r ) - ’ : t  a~ water in conn (’ ’ t . i on  w i t h  new l a o  - f e v e i I 4 p s e r .
except i’or t I l l ’  l~44 ) ”- 0; - 1- 1 2 alt ernn ’ iv ’- . P ts aus’ I n ” ’. l I t  tho - l~

’)4 I- ’2 ~Ij 3 ; i ’ 2

le2el t I l a )  a) -r I , I u l t l l r : t t  a t  i V i ~ y W I !  I f i - I r l ’ I c I , l ’  onl y N J  I : : ;  - 5’ ing tel .-’: an’:
feeder calves for pro ,:- ( ‘ ‘ 1 4 1  i~ ’43dl’)t 40c r - 4 b i t S .

1 5111 cr proc ‘t tort under on—go i n[’ pr - i 1’rar r.F w 1.~ I ‘ . - .“ - a i ; ’ ’  anoN!’ 5 p er—
‘tent l it  each t I so l’rame 01’ the ic’ l ,11- ’Ct, E ’ I :  r1eriod. The t ) , “ “ShIJIl ’. 4 .~~~~ :, :1(’r

prod - , tion shows an increase of I ’ D ’S’  t 1:05 t t ,t pre~n ’:. t . pt’o’s,  ‘t ion by 2020 .
For t:’.e Irastewur,; plan and the ‘. ,c reo s tat is ’ a1ternat~ ves , p m ”  Iction will
ir t ’ ’l’ease a -U-al sevenfold over ti c’ p 14’s/c:1 ..

Livest,u- ’k graz ing  production under nIt-go t 5,, ’ pro :rams is estin~ t e’: to
in ‘moose only 0.3 miii ion AUP ’ s ny - a .  The 1(4318 uBI i ’ pro ,P’- ’ 1. ion s
would re;iuire a reduction in going programs with a resultant waste of t},e
resoill”e. The framework plan shows an increase of 1. 3 million I\2~’I’ s. ‘ ;p-
ti.muj~ grazing production would provide an increase of over 2 million AI ffT ’ s.
T h I s  p rol I l - :t  ion is available as an alternative for t h e  framework plan and
the three states ’ alternatives. In Table 42 it is shown only under t i i e
“water at site ” la-ve t of development , be, o:tse gr a z i ng  is not af fected by
toe alternative water supplies analyzed under the other two states ’ alter-
rtat ives.

Industrial activity

Two significant sectors of indu strial ac t iv i ty  in the region are

~ro’l I ”l . ion of rnir ~era1s and thermal-electr ic  power . Thermal—elect r ic  power
apaI7it y instaLLed to supp ly local use and for export would increase fm o lN
toe present 1.3 - 1/ to 14’ i- ’ , 6j t; megawatts at the highest level of development.

~h nerai a c tI v it y  planned for the states ’ alternative levels includes t our
shale oil plants w ith a total capacity of 14 million barrels-per-day. foa l
conversion by hydrogenation is planned. This, together with coal mined,
for thermal-power product i on , approximates 200 million tons annually.
lra:.ium production will increase significantly. Trona production in Wyo-
mirIlT is projected to increase to four times the present level.

Fish and wildlife - recreation

reser t sport hunting and f ishing demand is projected to nearly
UDU ! 1 e by 2020 under both the on-going and the framework plan. Alterna-
i1ive pla ns are based upon projected population changes. Recreation de-
,a : d , 1)7 nercent by rtot :residents , will increase fourfold.

Watershed management

Watershed management is planned to correct the average annual damages
C: O W n  10 Table 18. The program is shown in Tables 39 and 140. I l l s  pro-
gram also includes imp rovi ng water yield in terms of quantity, quality
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‘lt d t iming  as a result- of’ the ‘~e,-e
4 .al maninulatio:.. 1-ic going p1-cs cam

‘till accn ’o’Iish about 14-7) percent- of the framework plan.

1-b a l te r na t iv e  Level ,s of damage redo :tion are included, for the

~-t ~it es ’ a l ternat ives ne”aUse programs such as oil shale development are
plannec to inc lude the necessary watershed prote’.:t ion measures as a part
of toe development 1’ost itself. The increased population under alterna-
tive levels and resultant impact on the watershed may increase t he  cost
of ac complis hi ng the planned protection. Adequate data to esti rr~ te the

- 5,- sts are not available.

Flood control

“ ne s/asic plan has been prepared for flood control. However , flood
damage and damage reduction have been evaluated for two alternative
levels of development . A ‘.:o4,,parison of estimated average annual flood
damages (l’i65 prices and project conditions) under the framework plan and
the alternative projections , exclusive of 

T
~water available at site,” fol-

lows:

Estimated average annual flood damage
(thou sands of dollars)

States ’ alternative
Framework 6.5 million 8.16 million
plan acre-feet acre-feet

196 5 I t t  2020 in 2020 in 2020

2 , ‘7’ 42 10,600 10 , ‘S7)0 11, ~Us

The flood damage reduction under these alternative levels of devel-
oprrtent is shown in Table 62.

Economic act ivi ty

Comparisons of population , employment , gross regional product , and
personal income are shown in Table 62.

Costs

Cost data have previously c o n  presented in Tables 45-49, inclusive ,
for water development and associated development programs for the frame-
work plan. Average annual expenditures for water development during the
5-year period l96 5-6~4 were also compiled from agency and state reports.
Comparison of these data is shown on the following page.
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As ,-oci~’ntecI
rl e ~,’ ’’t

1. - ‘:t- i on-
Fedei’al Fedora 1 I” ’dc’r~ !

(thousands of dollars)
1 ~~~ 7— 1  - ‘ ‘tVc i’a, ‘0’ Luut ’.ia I

1:~~t a S Nit L U 0  514 , -jON ; 1’ , - -
( C~~~ In ,‘ I . - 5u

i’7~ 1t//(JW ~1’ t’ I Li lt Nt ’,’ i, f i t , ’,,’
NiOlit/Ni l inst a 1,lat ion

‘i~~ ~~•‘Du 0~ ,~~~ ;- ;  Lo ,’); 12,51a
i i 2000’ ~4,,i5’ ’ t5,~~14 ) 15, 14 1
‘S-001-2u20 H , 141e 13,530 22,14

in ‘I ’Oat ;N’u J,IStNi’ ti
(at c-nd ci’ period,)

I ‘t’~- 1 ‘
~~~~ 5, l0 t~ ,53’J 114,u i,(, 201, ‘ 1 4 ,

1151-2000 2,1470 17,-S’S-c l0,~~.’0 
2,2J ,7~~,

ca ,-2u2u 2, 5 ’ c 7,D70 12,’(’ _ .:t,,!,

Tt1e 1 :-irgt- •c:’:pend i turtis for t n / c c  ‘m oo’ - iatod ‘c ’ : V e J  opment~ pr’c ran arc-
primari/y d,ccJ ’rcitec for the  :ic~ t~isit. ion and develupstet t sf roci’e’st i-n’ .tl
land and l’a.’ilities and the installat ion and operation of thermal-electric
) etter~ t . .tIt~ plants.

The I - 4 ’u5~~~- 4  I’ig-ai ’es represent the liverage i n  :m period of ce~ liniu4’
Fl-dc :” 1 e~Ipe:ID I t. u’uS . . ‘ umparea to the $~ 1’,. 51ti Lii  o t t  ovo~,ag - ’ , I . ‘no ‘55’ —

ra~tcs z r : n we c .  ‘Ni ’  .0 I/I Ill on and I 6-1 s~
’l,’i. 6 mill j u t . .  Nan ,— 5 1 c r / u r n  I t . ’xpenc —

tal c’:; re rn: iatec at anout the O OJ/,e level tor i rig the 1 - - ‘0 5 — 0 ’  pe r .  -c .

~ onc1usii, :ss

Tit o framework p lan as out I . i ited is ~ent era1 I t t  r i r tt ur e  a r c  prcsl -’:Ii S crsu
w y  i n  whl ‘It the reg ion ’s water a lt O relat ed nod resources ,crmn; lIe )It ”,’ C I —

upern and tt , i lized 5,0 meet proj ected demands through the  year 202u . Three
states ’ al ternative plans were formulated to rel ic-ct .. th tc cti p :c. ’i t y  . cf t t t e

region to uLIlI , ’,e resources and to supply goods rind servi:os not r e wi r e d
under the framework p l a n t .

While t he  p lan and the alternative levels of de.:v c I  opmer ;t Were t o ’

studied In s u f f i c i e n t  dept h to identif y alternat ive nit ” i n t l /  01’ ‘Il - c t  i n t g  needs
and outline specific programs and projects , they sat i s fy  the 0: - l e t -b ivum ’ ci

delineating the adequacy of the reg i on ’s resources. The plans aHo -ic:-
tif y associated problems arid considerations in relat ion to consc-rvinAg the
resources and to providing for the  overall well- being 01’ ptcupie .

The framework pLan generally meets all needs and demands of the re-
gionally interpreted 0BE~ S projections. The three “states ’ alternat ive ”
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.1 ‘‘(1- Iff :-- - I c it ’S /0’S ‘ ‘ ‘ 0 - 05 ’ ]  ‘ .11: 1

- 1,’:~~ ’-t t~ - -.j ‘c - - : ” ’ 1’: “ . ‘ ‘ ‘  t - I • ’ ’ f l o” I Ly i- ’S e’rp”i.’’ ti ti’i’}S- ( ‘ 0 0 5  rind d ’ ’r : ,oatd t s
- ,, ‘ — : - : ‘ ‘,o : ’ , I . ’- - .i. ist .’- o ’lu ’ ’.-l wi~~:. h iti:er I ‘-v -it: ot ’ O’”/ c ’ -pto ,~~

‘ .

:;~o . ’r~i : ’’ - a - - s are /L ’,’ I , ’ . c  to - -c  l ’ c L L  : - ~ - i s  -, , ‘ ‘ ‘ ~, t . for ;‘~~~‘4 01’
t’—r~ a’ el i’ ’ ‘5 ’ - r i b S  ‘ I ,  : 011: , : i mpot :P : t ’ ~’ t ,~’ o r ( ‘ ‘ 0 - - s  :, ( - ‘ V N ’ / , 0 l’ 0S3 I~~

:c:,t - i - ’ .v1 - - :  a: ,,: s- :’ ’ ‘ ‘I ’ s r ’ ’ ’ s s i t l t , ,  ‘ : ‘r c  n , . ~ -a l a: - :  :5 - l og ‘ar/c I’ i sit Lng
:‘ -c. T:,t- I ~

‘ ‘ r c a ’ /0 WIt ’ N / t O O - S  :‘5it,’ ,, ’l - : ’ , , ‘ . 5 i i  t ’Iond ‘Otti ’ nL do :i’jt 
; .1, 1, St- i ’ , ‘ , ‘ ‘O ,c~ ~

-
~~

- - ‘ ‘0 ,  ( 1 ,1 ’ 10 • -  ‘ - n-ad o c u l t S  ! c er ’ ’ t io r ts .  Al—

~ ‘ , ‘15 1, ‘ i - -n ’  n” - ’, 1,” - . ’ t : : ’v e  - ‘ ‘ . -  0 i- n-n ’ i1 ’i~ ’ I Os c - - 1  toe - j t s ’ ’ r ’ nr n~~e ”te ’:

‘‘ -:1: , ~ : , ‘ ‘ I ’ ’ - i t O ’  ( ‘C’ Tie ’ , :. t a i l a:.’1 wa’er aces w in:- ron-i ] : r ’occ,] n-:d.
A d : i :  ~ - a ”, I  t -t,,;t , ’ - S ’ ti - : ‘ :‘- -.r 1o I-n’:hl ~ ”,’ :sr t c We nd ,  ‘ l . t er ry it i ve  ‘.scvel rsp—
“:. :,t5 . 1,01 1 ,Cc- Si I i i ’ S  Nil ’ - :,~ -~,,-- c - :  0 : 0 : 7 ) 1 1 7  ‘~r ’ s ~’ ’c: , I d ,  ~h u u L d  he 5re—
set”,- - ’ :  o~ d ‘S e : : ~~~’ I ’ : , -  t t c  1 - I ’ S  0, 1, ’ ‘L I  of ‘ mi en S wt : ~.,r - ru s ’  :r - :e  ava l la : til  i f y

‘5 w’x ’ ‘- 0 ; La- s o:”’ a ser ’ ‘,-o r ’Iou s: stu n’s si ’ pr.-j~ai’aUon ‘ t.iong
wit .: :1’ , ’ r ’al N i : , :  psi’ -.’. - W a I , - 5  - n - V - ’ ,:p1:,~- ’: ,’ t.vcS/ l . 1 ’at ut,s. (‘snol c- tioti of
I :, f ’Sl:  O: ,/ ua;t 1’ 1 . 1 1 0 / - ‘O eS appear i , O’ ’ c - C C ’ ’l ’ ’, ’ to  g, ’V ’’ ’t o a s . S  for sel . c’- : t—

0 e V ’- , ‘Cc ’, : , ’ ~‘s ,lch ~‘ j . L , ‘ . 0  - nc ,~ / /t , p o lic  l r O c - i ’ cst . 

id l i i i ’  t o  - - I n - ’ r ’ ’am ’~- t ’ s , : ‘s t’ t:, t l a S  Li , ‘ri I ’:. ;:m rly
y thu :1 :‘ r

, t t  d-c ’;~ t ’ ,::, ’- :,t , - - :tc,’ ’ :::p! iSh t n ’ ’  •!~
, . i~~ i~~:t W’:t t ( / ’ l u l a t , c , /

pr’.~ ,’l”~ ::,s’ .,’t’me’r ;.,’ ,e :‘r ” ::’, r- w - r ’ k i l n o .  V rj 1 ‘ mrgc’ ‘‘xp ~c :c  i t - a ’ ess w o : s i i  - I n s  ‘c.
r-- ~~.ire-s by :. : c:_ ,’ ,’ tc.-r’al ‘ .‘ ‘‘r’esl s t c  pr ’s-s Ole 1)5 in,st, :tilntlcr. of tb’ ~
b~ l1:o: . en’ ’in’ 1 - ’ pew ’ s l’acjlit : ‘- S  nr,d t:~~

, a - sni si~ ion 01’ salt /is ’ for t:,u
.2 - : : Ico s /‘ t ’ C O ’ ” ct :01  pr .‘, ‘rns. und’,-r- ttse eta -- framework plan .

l egal and i t S / S It, to

1 c 5.”~ms a: ,c’. ins 4 ‘. t ~‘,al arra:. ’er:t.-nts now prowl (StI  -road and c-c:sp iex
c ’ ::t~-r’ ,c fu r  tl~~ :(‘ve s upme: 4 . and a::rru : ictrat ion  of S t i r -  lat,ti and water re—
CO 1’ ‘( ‘5  01 t ie r e ’  is:,. Th~ ‘ arra: , , -ctnent s prov I did is ,’ at e :tn,d ,- -I,:r’a -

I aws i L l ’ ( :  S 0 5, ’f’~, 7 ‘ /51’S) . cr:is tai’ 1’ rod have procu ‘ c t  a h 1 gh ie,’ree 01 -c ,~~~~
erat 1.,:,. :iowc-vi-i’ . t ’La L I c’:,g~.’s a:,d ‘o:tfli, l s t ave ur sc-n n t i s no  ill ‘x : r’t
‘~ith:n tsn’ Upper uI ur’aio “e-,-ion and S ri :,e Fe ,at u: S: ip r  wit:: a d a  ‘c: ;
r’ ’,O SO S. The pritt-: ipa : pronietns: i c -  ~- :  I si: ’ sol’.t I or~ri ’:r’ wt , :;~~t :’,~- :s tS  art-
‘eoter’e’l in the lOc 1 1  of’ reset -y e - I  water r ig }: tS  , :0 E-rprol~ • tt  ~ot t s  of t i c -
‘urdpa-cts re. . ~t. log the se of the water of the ‘oloradc’ h - ~ei’ system ,

water pollution , land use , nod ,.c :vi ronj nental cons idera t ion s .  F’nr t ste r
legal remedies w ill he sought as water resources development approaches
t,hc limit of available supplies .

s’ :ortOm lc ’ a- -t iv ity

i’ .conorn i ’:  development restraints imposed by the relat ively large dis-
tance to major popul ul . 100 centers and markets , the small populat ion base
and other factors are expected to ‘ontinue to restrict development of
nI t t y of ’ t t e  r egion ’ s resources. Although total gross output is expected
to ~r t r~ace from about l~ ’ .5 : i l I i o n i  i t t  i~~ ‘ , to a:o:st ~in billion in 0020,
t h i s  merely ~~ intains the relative position of’ the region in terms of
the growt h rat e projected for the Nation.
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Vat or s. i~~~i -

, x ’ t ’S c 0-:,l wat or I s phys i cii 1 l ~J ova S :i ’, n - :’  0’ , - ‘ I ”  - -

an- ,‘xp~ ‘° to t :t € - c t  i n C  t t C C- 0 5  pr’  ~: ~~~~ Let: :y  i , : , ( - :-
~~‘

, -a, ’-. j  I 
- - • :1 er ~ rl-~ e r

‘ “ :-
~~~~~

‘ 
( ‘ .55 ::ii l ion a.:rc’— feet) and the l i rru - 2 a ’ ’ - 

- 
‘i l ’ O r . ’ib , V ( - E  &‘ 0. , , .

-‘3. t • Ii:~~ : - •~ ;14 millio n acre- feet . However , a- s:’. ’ . ’ a ’ 1, :. of . - ’-  n a r ’ t lo
i,iver system water supply will be requ i red to ::, ‘.“ in- hi ,’:,(’r - :~‘v’, , - ‘ -

~ic- ’t. s and downstream commitments. The exact ant j ? 7  ~ 1 ’ ‘
~ - ‘ - - . ~~~‘1’ ,ur :

-c’ determined :,euause of vary ing interpreta t ions  ‘if ’ ‘ -co . :a - . : a : . :

t r ea tie s  which af fect  the Colorado River b a s in  water sn i p s d 1 .

I.~ nd resources

La:d resources ex i st in su f f i c i en t  quantity to meet re in r’. netd :; ui
all, pro c -te n  levels of development . Potent ir~1. Ly lrrit ’rt :,ie l an :  cc,’c-r tout

se t in I sl ,~~ i O t , n l  . ‘ ~6 mi l l ion  acres. ‘Selection from these  Lan d s  - .:a:, be
node to  :oc- c’i ir r  I satec Laud needs ‘ip to the 1 million ado it 1 onal ;t’.:res nrc—

‘ e ‘ 10 /  ‘snder’ t t t e  l ar gest alternative. Of t h e  6u. 14 mill ion acres used for
, ‘raz Otg in 1 - 6 - 5, 5.8 mil l ion ;u’res shouLd be retired as they are ,ar~siOta sie
t n r ~ c-~nt1rtue’s graz ing  use. Placing of all remaining grazing lands on a
s .: st a i r , e ’, y i e l d  oasis  will prov ide for i t i c r e r c s i r ~; forage production froro
.- .L to - 3 . j ’ , ~tIL 1.Ict, animal unit months. The small total r’e-.~u :reaent s for
,r : , an , i n d u s t r i a l , transportation , :t t i lit ies ;  developed re,:reation, f i s h

and wildlife ; and developed minerals can be selected as needed nut will re-
s O t  i n  t i e Ireases in land available I’or gr a z i t t g , ti: :tuer prod-.;t’t icw t . and dry
‘rop ].and .

.,e ea w i Ll -c ,’~t I rice to seie ,’t a - I  prese~~~e la n ds f o r  wi 1 0€-m es s,  prO :;.
t ive • o i , t . S t : snu  I t~g oat - ru I , hI sL ur - I- - , and -i - ‘ 1.L.,r’al ocr-ta:’. it i d  S ‘e:O c risers.
I-lana 4 ’errte:~t ~ S re-ps I re i t  , Loser tise t n r : I t  , p L ~-— u s e  , ‘ u : s  epi , of a~sw: t , ~- i ml 111011
Ni :rU ’ 5 los  he’s lan ] at of wi 1.dl fe. tear ’ I n I L  I un I t: :m1’c- twa l i ’ m -  - S c’  1- : r
e:,5 170 ,i ,n as ‘~ r~heveI.oped rec reat  I O t t  :tnr ’l huntirt1 ’ ar ’c-o ::

~~ i lto , er exists on - . 14 nIl! ion a-no 5. ‘Ic’ S - 0. l o t s  i I s ’c:ir, e
c ia : forests of a:,o’;t 225 ,n- acres w :11 result trotn ‘ - . i t , V( I ’ S I i 0O ~~ - C i ’ i orc’st

:j ~~ ]~ to other uses. ThIs will necessitate an r l.t’ : r I st ci S
::,€‘:,~~. ar, t l  1.1 :r nc-r harvest program to achieve the re-.5- . ret crc t - :- -t I on——aScot

seven imes t he  present production.

Minerals

There is ample ev i den ” e  to suggest that the x’eso-rr .’r- base of l i e  more
:oport:i: i. minerals ci ts tomari  1.y produced dri r I tig the p- si l w ’ d~ ’ ‘:.uIu - s: In  the

u pper Colorado He i o n  is suf’f’i ’ ’ I ent to meet all r’easo:,a: - ise:::acd i ’  t;}~rc’u g1t
- 0’ .. The phys i cal presence arid product ion p :t .e :tti:i I 1 Si i ’}t ’n:S’m - oPt c - N ’

as mol y L d e t t : t t :t , - -oa t , arid trona ‘ ‘1 early I’l l this asswnpt I c t , . Oil , oar , :O t U

‘ ,rcttt i~~m are examples 01’ minerals that appear to have :i I c’t;s 1’:ivc’ra: c re-
sour - -c o-.ase. However , syrt i l eti ’ fuel potential from oil shale , r-n- .’k a:;-
pha ’Lt , and coal offers alternatlvc-s that can relieve demand press ~re on
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- ‘c : t v € ’ :bO ct . -i : “ ,~ , : . Tie on— - un : ~L - i i t : v e l oj J r n I c : S . of t: :e ‘ ,r ar : i ’ i : ;  nroe ’sor me—
a -i or , w i n  w’o’;Ld p r o d - i ’~c ~ i ,c  0 € - ; ~.sl  1 , t O - t m , w o n t  al t;; sepIa- f’ ‘ asset—

~ iona1 t ’ ,c’.::.

Water’:’s r’- :  :oa:,a ’ ’t::c’ : t

I rio - ‘  It, I L,a .! vat cr/SiC’: I a:Oi t i -e a t  nest, or 1’]oo~l protest  ion ore—
‘r un s on - : i lt  I at - c / , average a :in~ a 1 damages v .111 1:1 :rease from t:te pr o s—

‘cc’ , . ~ ’ .7 m i l l i e :  to ~
‘ , t. ii t : , i l L i o t s  ‘y  2020 , assorsili g t ie framework pLa ::

- (- “el -o f eve - cpt: tr :~ 1.. - I a : smgomenl-  and pr000L’s ion programs Inctune land
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~-;a ‘a s e .  TLc- go;ng D~ ’og I’arC ” - un, : O:~ 1 ‘ t ,
leve l -:ev,’I:rot:,c:,r, wo o ,  t : t; .- ’ ~~~ p s t i  a :-o it :1- ; per ‘ et : t  3 5 ’ ti ,c’ propusco :
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nteaC- rcE ’-~y Local authorities; arid land treatment on 7 mil l ion a res

r ,der  watc’rsns’id management programs. The program would reduce potential
‘m rtn t ’ ,aI f l o od rlamaget’r r y  $6.7 million in the year 2020.
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ins ser~~i ‘ - s .  This  neon is  r c - l n L , u i  Lu p r i v a t e  development s and t ,s t , t y-
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rni’mnO 1 ’c’nsc:ot w I l t  Sc’ , s’sc’rtt i : m L  and u : s— l : u l r t g  plans and px’ugr :ti :i - 1 ’ t I ;c ’  ~‘t ot t .’
‘m rt d l”c’uler’ml I i sIt ‘ s d  wil dl I Ce ntni: t aj ’c-~t o r ; l ,  age-r Is:  in - tn  must  i c -  v igorously  p- si’—

sue-u Lu n :: o-t a l i t  IJ t c’ hab i t a t  - rapaci ty .

o,iectric power

A o ’,al n-over s ’er~erats ing capacity itstall’utio:i of ~3, I4-I 10 nt eoav ’ -, ’’
is r r’o,Iyo ’ ‘a cr ier’ the  framework plan by the ,-jear 2OC~O to sa t i s fy re~-i o :,
‘Intl ‘,sX 0r 1, r’equlr’e-mer t t s s .  This total includes a very large increase it .
‘ J-er rna i-ele cc ’ ml c -erseration f’aci l i t ies  which will consume about . (:3l ,tcdd
acre-feet  of wa ’.e r ’  :sa:t ually for cooling purposes. No s ignif icant  increase
of ’  hydroelect r ic  plant ins ta l la t ion  is planne d beyortd those prese ts 4 ly  au-
thor ized or ur der construction. Pumped storage sites are available in the

• regiort but will not be developed soon as equally good sites are available
a~. p0] t i t ,s closer to ~ he large loads in adj acent regions. Generation by
ruclear-fi red p ta r .t s or other methods is considered unlikely due to corn-
petition with lower cost coal fuel.

Water quality

It s .- ‘lualit -y oh  surface ar c! ground water supplies would generally de-
:r”t:o- wi t -h ‘-ho’ pr oj ected levels of use. Howeve r , the u t i l i ty  of water
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