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This report of the Upper Colorado Region State-Federal Inter-agency Group
was prepared at field level and presents a framework program for the devel-
opment and management of the water and related land resources of the Upper
Colorado Region. This report is subject to review by the interested Fed-
eral agencies at the departmental level, by the Governors of the affected
states , and by the Water Re sources C ouncil prior to its transmittal to the
Congress for its consideration .

~1 i •  I

A
V . ,,



-~~~~~~~~ -~ 

V ~~~~~~~~~~ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — -  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~ —----_,----~ -

LIST OF DOCU~€NT S
COMPREHENSIVE FRA~€WORK STUDIES

V MAIN REPORT

Appendix I History of Study
Appendix II The Region
Appendix III LeCal and Institutional Environments
Appendix IV Economic Base and Pro~iectionsAppendix V Wat er Resource s
Appendix VI Land Resources and Use
Appendix VII Mineral Resources
Appendix VIII Watershed Management
Appendix IX Flood Control
Appendix X Irrigation and Drainage
Appendix XI Municipal and Industrial ~ater
Appendix XII Recreation
Appendix XIII Fish and Wildlife
Appendix XIV Electric Power
Appendix XV Water Quality, Pollution Control and Health

Factors
Appendix XVI ~Thoreline Protection and Development (not

applicable to Upper Colorado Region)
Appendix XVI I Navigation (not applicable to Upper Colorado

Region)
Appendix XVIII General Program and Alternatives

--; -

~~.I
’. ’~’ a ’ .

- 
, ,.



a ________ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 
V

( V

r t~~~

(
_V V.~)  

w ‘I
’ 

• , 

I N G I

I 
t

I 

T ‘ ii ’ ( I) I I )  I \ I) I )

/ 
( a 2 ‘

~~ ‘- .

H

L~~I Z (1 \ \  
•‘ ,, ,,~,

N i•:

-
~ ~i F: N I C (I

HYDROLOG IC
A R  ~ 0 ‘~ S

V G~ eer R- ~ e
2 Upoe r  ~~~~ ,/
-3 Sar~ ,J u a ~~- C c o~- -~j .~

1 1 1 1 ~;n ( ( ) L ( ) H ~~i) ( )  RE ( iON
~~~~~~~~~~~~~~~~~~~~~~~~~~ 1” 1~~\ F:\%’(~ lfl .. ~~Ii

~ 

- - ~~~-~~~ ~~~~~ - - - -



‘ a ’

I V

- ,,,, V I) M I N t ;

~~~~~ 

.~~~ , .  
‘..:: “

( 1 5 1 %  

( I

I ’ ’ ’ ” ~a ’ ‘
~~- - ~~ % ‘- V .. 

2

V 

‘

~~~

‘ : ‘

- V. 3 ~~~~~~~~~~~~ ~~a , % a

-~~~~~~~

~~~~~ ~~~~~ N : ~ 

- 

, ,;~ 
~~~~~~~~~ 

)
~
-J

~

V
\ /

/ ~~~~ N E W

1 N ~~ 

) ‘ ‘ “‘ M F: N I I ’

, 
)

pp er Mci r ~~~ -

3 (Jn ._ u ,~

L~P PER ( ‘ ( ) I A ) H ~~1)() HE ( ’~ION
(~~)~II’!~K I I I N ~~I\ 

I. I’ I~ ~ ii:~vuui~ ~-~I’t 1)1



- - - - - - -- ---- ‘--— -- -- - — - - .

This report summarizes t ,h~’ rend s of ~/ o ’ e! ’ns i ’ ic  i:. -S hi aitior.s
ron the  formula t ion  of r oposed pl a: s 0 pro’ri Lie ‘

~ t’ ro nl (ul te 0 the ben i
use , or combination of uses , or - - -a t ‘ r a n  nel L ’ C t  1- ’ - .1 r’ ’nou r’ .~~-s ~.o me.”
foreseeable need s. l~ provides i r t - t ’ a i  sals of a ’ n d  resources - t r , d  the1 r

- t - c - r a r - i . i  1: d i s t r i b u t i on , makes rro , i e - ’  I or :‘u t u r ’ - re ui r’ e m n  , i ’ ~~i ncr
r ’ 3 L leaS and needs , and ‘ e : .t~ a :rar:n.-To rk -ro rar:: aid alti-r: .a~ ivcs

~et’e ’ o t o  serv e  as a /e nc r -al ari de for resou r~n- (1,/v(.-lcr rr(’:.’ a nt - : 0 1 , 5 - n / a —
+ io: .  he r- t u e  year s  l - i -~~, 7000, ~d :~ono .

~‘t e  h~~~e r . ’ol cra io }-dnion Cornr ’r i  ses I.e r d  :.a• n of he -d o r a l s
uive r above Lee -err :,- . Jr in o n a , - n c  t he . ;r eat Vt n’ . ~ISI n j u t n — - i . t r ’al
.--: . -s: i t ~~. ihe  re. io: . include s car t S 01’ Ar’ i . : o r i a , ~s.Ior-a.io , ha, .~

, ~~~~~~~~~~~~ t ab ,
‘ r : . u  -d omi no and totals l13,14’re square 1~~’( 5  ] f l  ar+ ’:. .,i’’i n l : ’ ,;c— t . 1 ’  in 0:’

t ,e l’ind is in  nul l Ic ownersh ip .

The re -ion  - e L i  r - r ’ obablv  wi l l  rcuai n la r . el v at .  ( ‘>mor 1 en  of r a - .’ ’inn
n a rt i a l i r  uroce ss-  -d materia l s and ot h e r  PCS OU1’ ’CS , rieluWi ~~

- wa~ ~~i’  and u i ,
inr or ’ t.er  or  ‘ . i s n e - .: r r - o - ~u c t . s .  A ma c r i ’  ,‘; s: i . e  available wa ’ - n  is O \’?

‘ ed ‘o d o w nst  r i m  delI’.rc I’:. - and r a : . smou n f  a l t :  L: ivers~ on .

Ay ricul t u r n  is li-/est sob or i en t ed , w i t h  beef ca~ t I~ be i r . ( ’ 4,.be ma or
‘he’,- arc produced on the r ar~ - ;e — and i r r i 1a t . . - . t _ i a t - m  base and

::ios~ 1:,’ marke t ed out side the re/ ion .  Al’ou t 57 ‘e rcent  01’ ~he r ’ro , es 4:eJ
no-due ’ ion of elec 4 n eal ene rdv -o l i l  be ‘incport ed . ‘b 1 u.l k of rd nc-i-al

de velopment . wi l l  be 1’or petroleum , uran iiu: .,  coi l  , mol ybL Ie us , and t rona
pro du c t io : . .  The 10/5 n-oniri  at lo : .  of h- i , t 1 c IS uro  cc ’ ~d -~~ al:’iost -. ioubl ~
by 7O.’O. This include s the h ,yd rclo~’ic por t  ion of Ar i n on a .

audir:o opnol’t.u :,it.1e:: ‘ir e avail’rUle for v ’ - a r — i ’ s r i n i  r’~ - ’ r - a ~ io t i a l
ac ’ i ‘ri ties. A - rca ’ . r iu sbe r of vi Si t .o rs r i-or:: a : , oi ng r n  - lot s, a: d ‘ ii roe. - : .  —

out I he Uni t ed  ‘ .1 ’ es eri , ioy t he  ii s :  i t t ~ , hu:d  i r r /  , skii  ri , , cat: t ’  n~~, - u n
other  out oor a c t i v i t ie s  w it  t i l t ,  the i -cob :..

‘Th e 106 5 leve l of w a t e r  and rela 1 ( ‘ 1  l : i : L ~ u tt i l i :’it ion , ma:Laoe: ’:n : .~ . ‘ n d
- teve l onm e r t  was used -is the base year for planni n/ . The ci al u - d e n  sur e l y
which  assumes no denlet . ions by man ’ s ac ’ i v i I  les , ave t a - e s  114 .57 mI l l io n
ac r e — r e e l  ‘r: : : . r r - i l l y  based upon t i e  p e r i o d  1 115_i 5. ( n — s i  c d c e l ’ - l  i c : :: J u n
• ( C evans  t a t  l o t :  fro m t -ese rvoi. rs on t i r e  m u i r .  st-em c he . clorado i vet  I o n
1 11 5 :.s rn al i , ’,ed co nd i  ‘~ ion s were 3. 145 m il l i o n  acre— ‘ - -  t . I m l  - al 1 0 - . ‘in - i
a s s oc i a t e d  . t e r le t io ’  . cs u r / . e d  t s r  t ’7  ta-  1-Ct ’ n , 1 - of he l- )i- ~ riSe , t n - t i  ‘ — s I ’ - ’ - .
t - n S i .’r ’VS L r evapo r ’-r i o n  1~ n e r c en t , ‘ - xriort t o  :i ,tacet : r ’~’( — i . c : . n  15 n - , -r c - c : . l
ar id  t n e  i’ m - t n  .1 n~; t ’e r - t i ’ n i l  was used ‘c~- all o t h e r ’  r u n - n - o n - - s .

The : : c t ’  or ’ hu si t e s s  I’ : . u .su l Cs i d  - c o : on: : i  : e ’s i u i r e t .  er’: l u -  ( -  th’ h , t~
‘Jr r i  1 - -  

, n-ro le i on:; wet -c modi f l e d  t o  be i’ t’ t’t j h i ’ n i ’ -t ” s’ . i t :  - he 
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SUMMARY (Continued)

region. These modified projections are designated as the regionally inter-
preted OBERS projections (RI OBERS) and are the basis for the framework
plan. This pl.~.n is described in detail, then is followed by alternative
plans that reflect emphasis on different uses for the available water sup-
plies and resources. The alternative plans are identified as:

1. States ’ alternative to the framework plan ( 1 .55 million
acre-foot) level of development,

2. States ’ alternative at the 8.16 million acre-foot level of
development, and

3. States ’ alternative for water supply physically available
at site in the region (9.14i4 million acre-feet).

Comparisons of the framework plan and alternate levels of development
are shown in the table on the following page.

Program costs borne by the Federal Gove rnment for the framework plan
would total about $3 billion for the 55 years for installation; annual
O~~’E (operation, maintenance , and replacement) costs would increase to
about $1+8 million by 2020. Non-Federal entity costs would total $10 bil—
lion for installation by 2020, with OM&R costs increasing to over $6146
million annually, particularly for thermal-electric power and recreation.

Time Water de- Associated Total de-
frame velopment development veloprnent

Installation cost in $1,000
1966-1980 1,190,300 2,700,5140 3,501,157
1981-2000 1,0714,350 5,052,310 7,056,t:oO
2001-2020 658,780 1,307,/SO 2,056,~4rc/
l9oo-2O20 2~923,1430 10,080 ,830 l3, 00I4 , :I6O

All proposed levels of development, meet the requirements of 7}d-’i-~
’

projec tions and use the available resources of the reg ion in varying de-
grees. It. appears that the commitments of the Colorado River Compact can
be met., and except for local shortages during low streamflow s , on-si te
demands can be met- for the h . 55 MAF development level. At the two bin/icr
levels, augmentation will be requi red .

hand and mineral resources exist In sufficient. q u a n t i t y  t-o meet all
crojecled levels of development. T itti minor ex c e yt i o n , s , h u n t i n g  and f i sh-
i tt . ’  needs will he m et
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SUMMARY (Continued )

ct , ’ , - : n r - :a::- -’ -e r-k pi t: m l  -d - - ‘ c L - n y e ,
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014 5 1 -h uH . , H~ ~~, 1 - ’ - i 4 ’ln

-\ , c t - u , u r ’ n I  A, - ’ i v i y
rr ic:nc ,1 l - ~~.i 0005 t , ’ t”S  id :,  2 , 122 . 118 OH ” - ”  , 5~ ’)
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Wate r  i s an import ant resource of the Upper Co lorado Reg ion . Water f r om the

m el t i ng snow is stored in mu l t i p le -pu rp o s.  r e s e r v o i r s  for f lood c o nt ro l , rs creo t io n ,

power , i r r i g at ion , and mun ic ipa l  and indust r ia l  use.
iv
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1”ART I

INTROId ~‘TI0N

Author iza t ion,  h,trpose,  and Scope

The Upper Colorado Region is one of the major river’ bas in s  i t ,  t he
limited States included in a nationwide program to provide comprehensive
rive r basin plans for the development , use , and management of water and
rela ted land resources. This program stemmed from recommendations of’ the
Senate Select Committee on National Water Resources; and planning con-
cepts are embodied in Senate Document N o.  97, 87t h Congress , ~t econd ‘es-
sion. The overall program was presented by the President  in the Fiscal
Year lC)03 budget. The Upper Colorado Region study was approved i’,v - O:c ~
gress. and funds were provided to start this activity in Fiscal Year 1k ’ ,” .

The States of Arizona , Colorado , New Mexico , Utah , and Wyomir i :  and
the pper Colorado River Commission participated with t h e  various Federal
agencies i n  this investigation under authority provided by the appi-opri .-t~e
state legislature .

The basic objective in the fo rmulation of the framework plan and al-
ternatives is to provide a broad guide to the b e s t  use,  or combinat ,ion o1
uses , of water and related land resources in each region to meet foresee-
able short- and long-term needs . In studies to achieve t h i s  basic obj ec-
tive , consideration was give n to: (a)  the t imely development and manage-
ment of these resou rces as essential aids t.o the economi c development. a::d
growth of a region; (b)  the preservation of resources,  in appr -opriate 1:;-
stance s, to insure that. they will be available t o n  thei r  bes t  use as
needed; and (c’ the well-being of all of the people as the .‘v en r ’ i d i t ,e de-
termi nant in such planni ng .

The purpose of this report is to present  condensations of the  find-
ir’tgs of the support ing appendices; the d e s c r i pt i o n  ol the reg ion;
present ( 1965) status of water and related land resource de veiop ment~;
availability of water , land , and other  resources: and regional needs and
demands . Also , the report presents  a comp rehensive framework plan a : ;u i
possible al ternative plans,  a comparison of proposed p lans. conc lus ions
reached , and recommendations for fu tu re  ac t ion .

‘the studies made for t h i s  report are prel iminary , or recor ’l r i a i s s a r i c e ,
in scope . All geographic areas w i t h i n  t h e  region and all purposes serve d
by t:he conservat ion , de velopment , and use of vat ci -  a::d r e l a t e d  land re-
sou rcec we re considered. Available da t a per t inent.  t-o t - t i a i  s t  t i d ’ , t c a t
have been collected , developed , and cataloged over the  y e ar s  b y local ,
State , and Federal agencies we re u t i l i z e d .  ‘the s tudies  conside red o n l y

-- --‘~~~~~~~ --‘ - -  ~--- ~~~~~~~~~~~~~~~-— — - -
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l cd  rar-egional w a t e r  and  rela~ ed laud resources use exc-ep ’ for  hose i t ,-

e r -r ’e~~ional w at e r  uses e s t a b l i sh ed b ,y pr ior  com ’rsac t s arid tt’: reCite: - ‘

duide lit ;e s

-~eneral ,‘uideiines for framework studies were prepared by ne , - : t l  C i ’

Resources ‘~ot i t i c i l  and Pacific ~‘out ’. hwest  I n t e r - A gency Commit’ cc. - o r ’  ex-
ample, the following guidelines , all formulated i t t  the ear-i:.’ s t ag e s  of

h is  s’. ud ’, ,  became prevailing considerat ions arid were  complied w i h  dccr -
i ’cg the course of he study .

1. All i : : t.erregional diversions will be recognized and ‘he cx cii ’ ed
r an s t e r s  or water  included :ts a loss r ,o the t r a r i s f e r -r i t cg -ou t region ti : , d

available lor  use in the t r a n s f e r r i n g — i t :  r e g i o n .

2. ‘he d i s t r i b ut i o n  of w a t e r  between r’e ”io: ;s  will be made i:. accord-
t Lt ~ce w i th  ex ’i s” i ng  compac u S and legal a reemet;t,s.

3. .\‘r a ’i Lu’le water a l l o c at e d  u nde r comp acts , an t - eer i e : . ’ s. or l aws bu ’

c ot P r e s e t , 4 1-; i i :  bert e t i c i a l  use b y the allottee will be avai lt i l c ie  f o r -  Cu-
‘ ure  b e n e f i c i a l  ccse of t h e  a l lo ttee  ( s t a t e  oi o t h e r ’  orgariiz:tt i o to : .tl u : , i cc ~
H I s  stud :.; will rely on appropriate state laws or policies for tie ’ er’:t s i : , : c .-
t ’i o t .  o t ~ pr iori ’ ies of ’ use among competing, areas arid uses .

14 . ‘he ocean should be conside i-ed :wai lable and p l a n s  l’cc I S use
as a wa ci -  resource  could be i ncluded. Availabil i ty to t h e  ypet- ~‘o1ec’a .ic
-c ‘to: .  wotil c . i le iletci ed lcy cxc] suige with o the r  regi O t s .

5. ‘o :.si hera ’ io :c  of va ’ en  qua lit  p will provide su t ’i ’: ic i .et ’ lat it.:c~ u’
- re n’tt: ’i - 1- s  i i  r e  - r o w ’ i :  a : .  d full developrne r t of vat-er- ri se . P ‘sr i  led - : ci
s~~:d  i ~ l o t ,  of t i l e  wa ’.e r doa .’S ; Ot  r -eflec - Cai in i-c to :ipc ’l , ; -ot-r-ec~ i i’e’ :’cc ‘c s —
;:r-es c-,’: , u i i . ,  t i r e  o :c ;s ic : i , , i i ’; t t t :d  econornica li ,-; f e a s ib l e .  ‘nese w.’t ’ e r -  c : a l i . t ,’;

~c o c : , s . i. der at io :;s  s t a l l  t o ’  i n h i b i t  ap n l i ’-O  l O t  i t :  act :, - wa ,’ s t  ..‘xis ’ i : ’
S :.t ” e co :ttnac - Ci- sect r t  j a r ’ i ces  or - i c c ; .  i-as at  c api’ r o t ’  i - i  ‘1~ IC’ . ait va t e n .

e . ctu cor - t tt ’ tot ; of wa a ei ’ t i-Crc out side h e  : 1 1 ] ‘ i c  ‘ o c t  wa _ -n . ‘-(iii :5 ’

e I : . ‘,‘es i c ~a ed excep f o r -  p r e s e t . : 1.,v au - ,c r ’ .ined pr ’us , ect s.

- b e  -c i t t  ~c r  sa l  ps oi~ w i l d  a :. tl au -c: - u t  r i vet ’s t o i t :  ii :5. - • “l ’ a -

5 c i  ni ‘1,. ‘ C t t ; u c  - ‘ , vt ’ er  ;lu -;a . r l  .‘c c :-re : ,~ , ‘i t  ci o :,e r - f l i t s ’ i o : .s v i  1 1 : - - c ’ ’  s h-

e r a ” : .

- I: t . .’ t t ,  cc of a ’ :  ‘i l O St ’ S ’ al, . i ’  at I I ~
‘ t~’ I I I : ‘ - . i ‘e c u h I ’  f ’ Ic ’ t ’ h

‘I to p1.- a r .  .~~ n~ t n  I’ :c :e fii t cii ” - .

c c l , ; . - - :,e ral so’ s i - h r ’ ’ . i s ’  vi 11 : - - . ‘ i ‘;c ‘ : . ‘ C ‘ - , : ;  - — ‘‘.- p : i ,  t t i ~ ’ ‘

i t ;  rsI’t ’ j ‘t , t ’, - it’S ‘r ~, - 1 e u ’- ’ j~in o t ~ a c )  s:. sf ’ w’r ’ cc ‘n,] l’t c . t

I’ ’ e ~‘ i  ‘v _ - _‘ ‘i t  ‘ a ’  ‘at : ’ - u )  — ‘ sc ; ’ - ’ i — ‘  I L’ . t ’S - . ‘ . a - ‘ ‘ f u S S - ‘ 1 ’ . ; ]  it; ’ - ‘ - o f  - ‘ ‘ c ’ - : - ’ — ‘ - - —

h a t  i.’’i ’ S



PAR:’ I

Cooperating Agencies

This report is a cooperative effort of the fo llowina  States and Fed-
eral agencies.

State of Arizona
Sta te of Colorado
State of New Mexico
State of I .ttah
State of Wyomi ng
Upper Colorado Rive r Commission
Departme nt of Agriculture

Agricultural Research Service
Forest Service
Economi c Research Se rvice
Rural E lec t r i f i cat ion  Admin i s t r a t ion
Soil Conservation Service

Department - of the Army
Sor-ps of Engineers

Department of Commerce
Economi c Development Adminis t ra t ion .
liatiorial Weather Service

Lepartment of the interior
Bureau of Reclamation.
Bureau of Outdoor Recreation
Bureau of Sport Fisheries and Wildlife
Bureau of Indian Affairs
Bureau of Land Management
bu reau of Idines
Heological Surrey
::ational h a r k  Service

-‘ r’nriror,me ’,,t -al 1 ro ’ec ’ l o t ,  Age nc;
‘; ia ” er Quality ~ff ic e

I epar t merc t of Labor
-‘,r l re al r of Rmp ioyme t ’ - ‘e cur i t y

l epar ’me:: of ‘ r’at,spor ”.a ’,ion
ir ede ral ii i ’],wa’; Admit ;i st ra~ ion

Federal  I ove r ‘
~omrn ’i s  s l o t ,

l;enar tsren’ of heal ’ I ’ , “ i ; c c t i , ’ is: . “ L t d ‘Sc-lfare
I’t ibl ’lci Health ‘e r’rice

‘eoi’ciir;a 1 0: ,  -a t ,ul -- ‘itt; : .15 ’ si l o :

“b .c kt.~1
u er keso’;nrtes i. - t t s t ’ i r c g  c\ C ’ ( I . .  5 , ;ii ; 22, ld i ,  5~ cs ’ ’l,: —

li , s- ,ed ‘ toe ‘,‘,i’c ’ er -:c-aocc r’-ta _ s ‘ i t ; ’  cii , . : i~ i’”~~ ] c 1e’ , ‘ ‘ n ’- , - St ” ’i ’i’ ” .c’l ‘ , I -  1 ’ ::~~ —

‘ ‘io’ ,s ‘~, ‘ , c’J c ’ ott , t j ’ ” ee .‘cr’ . ’at j z”a ’ i5’ 5f ’ ‘ t L ’  ‘I’ : ‘ S i — - c ,  ‘,r : ’ . ‘ Ott , t t , i ’ ’r - C t , ,‘ ‘ ~~~~~, - p

ke~~or :r ’ c i e s  ~o ‘ i ce  ‘ - ‘ a en  I-esou nnes ‘o :’,sui , s: ,-‘crrii lb . l’~’ ’ . by le ’ ‘ f a r -  of



PART I INTRODUCTION

October 10, 1966 , the Water Resources Council requested the Pacific South-
west Inter-Agency Committee (PSIAC) to take leade rship and coordi nate the
comprehensive studies in the Pacific Southwest, including the Upper Colo-
rado Region. PSIAC accepted this responsibility by letter of November 21,
1966. An organization meeting to begin the Upper Colorado Region study
was held on January 31, 1967. The Upper Colorado River Commission was
subsequently designated as the chair agency.

State and Federal agency coordination during the study phase of this
report consisted of correlation and consolidation of basic information,
analyses of present and future water and related land use problems, and
fo rmulation of the framework plan and alternatives. Each participating
agency provided basic data, analyses, and leadership in its special field.
Detailed coordination was accomplished through the use of work groups and
task forces.
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PA~~ II DI’:; ~‘RI i’ll; OF I b’~ (‘N

and Sari E:.ifctc I~ Rivers in eastern Utah. Thtn:c- .ct,r- ,’ c:cc: ; as- , - li- u t by r in :n ; e i - ( , uus
headwatcr l:ikes. Tire Ore:.~t . Divide Basin iu ;tL ’. Oiii~ u r i c ,’ , :tt ’ c -to tt i w i t h  p ‘i- t’:oc

flow , ci few perennial I aR. ’s , and ticcr r i . ’ i-ct t is .  I c u t  c-rn! I I. I c ut , or cry I ‘ ,u’t c - : ’ c c c uul
it r ect: t i-s. It does riot ~‘ontr iButc to the water reSouf ‘ c ii c d t ’ tt c ’. P 5 1  cci c-c-:—

cept tsr a ccrtia I, 1 ainormt of I r i t e n r i c i ]  u se.

The I argest towns in the subregion ctito .- Bock ;p r i l i a , s and Cr, ecu River
in  Wyoming , Vernal and Fric’c in Utah, tond CraIg , ;t,’:i t t i t .c u ‘ c t  : “ j c i- in gs , c c l , d i

Meeker in Colorado.

The subreg i on Is- well served with t-rctcuspor ’tcttion .l ’as.i. lities. lutci--
state 80 crosses the plains of southern Wycirtf i i; ’ and U.S. 1.4 c srosses the
northern Colorado and Utah parts of the su bregion. In ctdciitioci, Inter-
state 7D passes throug h the southern part of the’ ciuccrc:1-ion in U I , : c b ; .  A net-
work of iLtct C lti ~’iiways and local roads connect towns of the tor i-a . The r : ic i i r l
line of the Union P a n i f i c  Railroad crosses southu.- r t i  i~y o r t : i i i g .  Thu. - main l ine
of the Denver ,-i b i o  Grar ide Western Railroad passes through Fr i --s is Ut:clu ,
:~nd a si~c i t n - l c  line serves Steamboat t ’p r i r u g s  and Cr-c . i ng  in Colorado.

I.Hnercr .1 development is the :cu .ttjo r industry of the Si’s -ecu Rlvcr - ’beui’e-
g ion .  Oil and natural gas are of primary Lmportcunce. Also of major l iti—
portanu.-e cii c ’ soal , gilsonite , asphalt , and trona (soda ash). Vast
reserves of oil shale are present and of fer  potent ial for i:u- 1 ’s- future
in i dc : s t r icn t  developmen t

b cfn i c l l lt c : rc ’ rank s near mineral production in importanse to  t i r e  loc al
e ’cnio tn ,v . Agr i~ uLtura i  development is c-ent ered arotuid lIv , ’s- ’f,, o - k  pro du c t—
t Ha i , primarily sec-I ’ cattle and sheep. Because of a :‘i ’ cni-’I 4 ”l’ow .irlg se’cc::c:,,
nrop p1 0cc:!. Lion is l im it e~t lc ’irgeiy to smalll. gi -;c .i n , hay . and pastu,re’.
These Crops are u se , f  t u i n  win t e r  l ivestock fees and complement l i c e  v ;is l,.
t . ii~.’ct: ; of puto l  Ic  gr:i , t Ing ‘Lntriti cc administered by the Forest Serviie  t u t U  ‘ Ru —
reau 01’ 1, 1:2.1 I,:tiuci,~ectcelit~

i”e~ t - : t t r y  and ‘] . i!tt ’tcCl’ — bai t -c t  Industries ui’s- a s ign i f icant  c-egirient of
t h e  j cto_ ’t t l _ a ’  ‘ u - c lO t :,; ’ . II Inc cci i I],, ion c O I L ’S~ of the ‘nubre g I on :tre forest or woo s—
I t i r id: :  c i ta l  luavu ’ :1 nIir c’ct e I ’ r ’e, ’t on t h u  b -ui economy . M:iny of the r d ul c t I

‘Jttltitil t it it -:’ il- c - u l u ’~iex i du ’t i t  on ‘t i r e  forests for theil-  lIvelihood through tu e
,L tut : c : u - ,r ‘its’] :e ’oul I c u c l c u c c U p i  ‘ ‘s , rtiaii:Lgcrns snit and, protection of t i r e  i” nci- c ’cc ’] ~ , or
lo t- ’ - - n I t - u - , ‘1’,’cit , Ion.

11.- i - c -cc I . ion is .i n- -i- ’ -:u;cing ly i tt tp ;.’i-Lant t o  It . -  c~’ c cr i ort iy . F ,c tp t ’u ’ r~u t t u u c , -z’s

~ 1 V - c ‘c i t  : ~~~~~~~~~~ 
,, c c t p t -  ‘ci t r t  t o t  cc l by  thu.- Flam i i  ug dca’gc Nat i~ du c t  I Ac Spi t it I Cii

,\,- ‘,“u ul i , c the Di:tci ,cciur Il c it , .ionab . ‘ c c t t . , n c i i ~n u t  , a:: well at: tue ctc ’verui t i :c t  l , c n u ; c  I
1S t ’  ~:1 c c a rid of l i e u -  i’~ 

c-I Ic 1 sau l  w ith out s t - c , c r i d i u i g  p i ’np c ’t t t  ior ial u.pport u n l —
¶ bc: ; . A l, :c n r c u c j u t i  l U ’  act re~-r~-aL ion spuits- al-c nu:ttu.’pccui ccl n i l  . - parks , 1c .r .i vci t  s
uit ’V’ I c .c 1 c c c c , ’ r i t  ii , 111th Wi t it a-i . ;‘-~ c u ’r’tc; LI - c - c c : : .
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Upper Main Stem liu tox -eg ton

The Upper Main Stem Subregion is the area ths’tsined cc5,’ the Colorado
River and it-s tributaries above the mouth of Green hi’jc.u’. Pr-ir.sipa~ triu-
utaries are the Roaring Fork, Gunnison, and Dciui’es Rivers. The subregion
has an area of ,1s3,192 square miles , with about 85 percent of the  area in
Colorado and. the remainder in Utalh .

Grand Junction , Montrose , and Glenwood Spring s are the p]’irueipal
towns of the subregion in Colorado. Moab is the only maj or community in
the Utah portion.

Interstate 70 and the main line of the Denver & Rio Grande ‘destern
Railroad traverse the subregion and provide the principal transportation
routes. A network of state highways and secondary roads also e ’xt ec’u c ’ts
through the area.

Mineral development is the predominant industry of t~~e s-ubrcg ’lc ’,ca. The
area is the Nation ’ s chief source of molybdenum and is ci r,ia,~ccr ‘n a_ u - se  of
vanadium, uranium, lead , zinc , coal , and gilsonite. A,Lt ciott i ’n u  g”nJ.c i at’sc
silver were the basis for early settlement , produ ccc ’u. iot ’  or ’ ~~~~~~ :tc c tc , I  S i t
now of secondary importance. Like the Green diver S’u~ regiuin ,, t i , .  Upc . c-r’
Main Stem Subregion contains vast reserves of oil shale- WIuj,,tcu u.’I’i’ecr PC.’-
tentiab it ies for large future industrial developments.

In the Upper Main Stem Subregion, as in the Green River bc :’ni’e,’Ic:’,,
agriculture centers around livestock production and pr oduction of t ic , ’-
stock feeds on irr igated lands to complement the large areas c i  racug u-

tacit’]. There is somewhat more diversification of crops in the nJ ic ] Jcn r

Stem Subregion , however , with some maj or land arec.u,s, devoted tcc sugar -
beets , beans , potatoes , table vegetables, and f r u i t .  This  dive rs ir ’ I c c .c-
t ion is made possible by climatic and topograph ic c o n dit i o n s  whi ch i c c - a L t ’

favorable air drainage and minimize frost danage .

The subregion contains numerous rec rea t ionaL ccreac,c Di’ :, : u , t t cj nj ’ c

n i f icance.  These include several national forests, tire ‘.‘.‘ckg; 1-H u: ’:t c t i u c
National Park and a part of the Canyonlands Ilat i caici’] Pccr ii , ti’ie ; ‘-I ua c Ic , ’- ’,i
Mountain and Curecant i National Recreation Arect ; .: , auth the il l, :, ‘ i t  ‘ “- i ” , ”

of the Gunnison , Colorado , and Arches National bonc . u c : , c - :u t s .  A l so  t :,e ‘ cp c ’c c,
co tuta ins  such rioted resort areas as Aspen rin d V I I . as Wc ’ L i aci t ccc , : u c ,’ I ’ ~b -
cHar smaller resorts on both public and private land .

Su n ,j’:u an— Colorado l U ’n f c tg  lot :

The San Juan-Colorado I l u t u r u - g i o n  is the area “A-a l t i e u c  : , i ’ i h c -  t ’c c L ,  -

rado River and i t s  t r i cv sut t cr i e :’c between t l ic ’  r ruo c c ’Lr c of l i c e  (ln ’i” . ’t u  j iV e ] ’  t u n i c j

Lee Ferry , An ‘ I n c.  rru ie, inn- c-st of the tr Liii L n t ry cc l. t ’ u - : c t t i : ’ - ,; the
•J’c tin River wiu i~ c i: heads on lii ,  we;:Lccr:u ci juice ’ of ‘1,1;, ’ c t c cn i t  I i 1 i ” r ! ~ , t u  I Di’,’ I
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in southwestern Colorado. Three small t r i vut a r i c ’s are D ir t y  Dc .:’;ll, i-Is -a-

lu:’:te , and ~~nia Rivers which drain a portion of LIce eactern  s-lope of i .Ae
l4asatch Plateau in Utah . The subregion includes portions of Utah , Sew
~-lexico , Arizona , and Colorado. It has a total area of about 38,32+ 14 ni j uare
miles , 314 percent of the Upper Colorado Region.

The largest towns of the subregion are Durango anti Carte: ii. Colo-
rado , i-Ionticello and Blanding in Utah, and Farmington ICc 11eW -A-c-ci :o .
Page at Glen Canyon Dam is the only community of s.Lgrcificant si~ce In the
Arizona portion of the subregion. Most of the remaining Arizona port tor i
is in the Navajo Indian Reservation.

The subregion is served by U .S .  Highways 814, 89, 160 , 1614 , 555 , aced
666 and sy an extensive system of stat e highways and secondary road’s.

t~l ining and agriculture form the economic base for the Cuti Juan-
Colorado Subregion. The agricultural development is similar to that of
the Upper Main Stem Subregion with most of the cropland cievotcid to ii- ,a.--
stock feeds but with production of diversified rcctcrket crops on ir-jcds-
with favorable air drainage. The main market crops are fruit , veg ctc ’c’nJ .es,
and dry beans. Oil, natural gas , and coal are the most important m i n e r al :
produced. There is also a significant production of vanadium uo~d ur cc~niur c , .
Gold , silver, and associated minerals are produced , but their importance
has declined considerably fr om the boom product ion of the early settluirt;en:,
days.

Recreation and associated industries contribute substantiaILIc~ to l~C
local and region economy. The San Juan Mountains, known as the ~~ e~ i r 1
Alps ,” are renowned for their scenic beauty and recreational oppor’I’ss:I-
t ies and attract vacat ioners from throughou. t th~ couucvry. The c:oci-regius rI
also is noted for its national forest and for its national parks acud
monument s , many of which preserve prehistoric Indian ruins. It contains
Bryce Canyon circA Mesa Verde National Parks and the major p” -rt 01’ Canyon-
lands 11’tional Park. Also , it includes nine national mur ,,:cuent ,:--Y- .cc ’ .- :.:
House , Navajo, Cap itol Reef , Rainbow Bridge, Canyon de Chelly, Scitura’i
Br idges , Hovenweep, Aztec Ruins, and Chaco Canyon. Also notable in ‘bite
subregion are the Glen Canyon Nat ional Recreation Area and the ‘ Fotcr

Corners , ” the only point in the United States where four states L I : , .
Many recreat ional fac ilities are provided on the public domain ar id by
state, local , and private developments.

Economic subregions

In addition to the three hydrologic cubre + ” i o t t s dc ’scri  seC a~.iovc’ , t ins ’
region was divided int o three economic subregions for cts -e in u. ’coc: c cct C c
ana lytics. These subregions are similar to the inycis-o i c-grc s - t i :.cTej’l t  c]t lE’ Silt

are r i e f i n a b by county l in e s  rather  than by river dr a i c u ac ’u ’ . T l :i s  s u n t , s i  j-
fled the collection of s ta t i s t icaL data for 1, 11 , ’  cc’ ,‘uti ,’cr c ;i ,’ c ’cc ’ucc l y;:e:: wI,i -I.
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‘ cPi ccv’H .tn:lc , - ny counties .  The differences in coundaries necessarily
cause s i-rae va r ia t ions  in the statist ical data fo r  the economic aced rujuru-
iagcc  susi-egiuins, but these are generally small.

History

The preb is-tory of the region spans the first 11,0110 years and it is
ant :ci~~ ted that earlier evidences of the presence of man may ae found .
The b i thic  Stage commenced about 9, -cU-c B.C.  and is characterized by
f inely chipped Clovis Fluted projecti le point s , the ‘ceil-i-cnowccu Folsom
taints, acid the delicately flaked leaf- shaped Eden and Angostura points.
ban subsisted on big game hunting during this period. The Archaic Stage ,
w h i c h  dates fr-ocr, about 2,000 B.C., followed. Artifacts indicate man had
adapted tu Ic  hunting and plant-gathering subsistence in a harsh desert

semiarid environment . Dur ing the Archa ic  Stage , man began to spec tal-
ice into regionally ident i f iable  cultural gI”o eplr ~g: out of chich inc  later
period -a_cad :ett er-kc:owc ’. Anasazi and Fremont cultures emerged. The Aceasaci
c’a_lt-,,l’c- , whicit ra::ges fr-am the f i f t h  to the 114th century, A . D . ,  is xnown
tsr icapres:ive aci-,iev~ctCecat s in architecture, ceramics , and horticulture
a:.d, nail a high .Ly Livele-uped religious system.

There is a discont inuity between the prehistoric cultures acid the in-
Al an  populations existing at the t ime the f irst  European explorers entered
the Region. S’.c’ja, ’ ’ n , situated in the southern portion of the region , are
latec-naers who arrived during the last 500 years.

In 106-11 1-laj or John Wesley Powell explored 500 miles of the Colorado
diver system from Green River , Wyoming, to the mouth of the Virgin River
wcl ichin tcie present area of Lake Mead. Powell ’ s studies and rec orc-umecec.ia-
t iot’::l were the first and for many years the most signif icant in shaping
Dolicy acect legislation for adapting the arid lands of the West to .agri-
cui tare.

line 01’ the f irst permanent settlements was the fort built by Antoine

~‘,‘alclou in 1832 near the confluence of the Uint a and Duchesne Rivers i:,
The Green diver Subregion. John Robertson established a t r a d i ng  post on
Blacks Carl-c aL-it 183 14 and induced Jim Bridger to settle nearby along the
cct]c, i c’ra:it trail to Oregon and later to California. Fort Bridger :ecalcie
an t c a i c u c ’ t n a t .  c’es-ctppi y point for the Mormon pioneers in 18147 and succeed-

clg ’/t- -~r s and for California-bound travelers following the gold disc  cvei’~,.’
St ‘~~- - .

Gold attracts ct’arly prospectors and miners to the regIon. i.t cci:

dl: :o’Iereci :cotcr Brec1cenr idge , Colorado , in 1859, and nwnerous placer
mines ~u icic Ly flourished. Other gold and silver strikes followed. Dur-
ing t h e  ciccxt few years there was considerable development t I ’,r cnt~’i: o i t  I c c -

Colorado part of the reg ion and the popu.L-’ c . t ion inc re t csec : i  t ’ a p i d i .y .
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ccl is-c-a_oct was cCt!.’,t lice ”1 at I t  rst to I’ll I c  lx.g ‘ic ,’ll cl 11.’ lute apLc ccI’ c c . ’
cl th e  r ivers  arc h to 1 halted -a_gI - i :‘c .L t c u ”.c ! . ‘ cl’ L’tl,S L i , ’ct dove Loped to cc ’ uipi. ’~’
ne ne’] - .- :  :c-ic:c c : a:cc i  the travelers on t c c c ’  :‘:er lucid bra It s  to th e  ,‘+ ‘O t .

‘
~‘+‘iti. the dc-c L i cue 01’ c c i . r c i n g  enu te rpc ’ i s es  , -cigi- Csccl t ’,u ’c.- cje’ ’’ ntit- taO ca_ i cc 1 . ‘ I : , —
, j a_ st ,c ’ ,’ cl I n i c -  r’e-gI a. I-Ic ing ta ir ,e- i-s • ‘.c I sappol c , I . u - u ’r In  t r u e -j r  sear- -h fOr clOth

s-live] ’ , ~ ,,t’r,s- :c to s - - t a _ c  Ki’tc in i rug  and t u e  g rowing  01’ c rus t :  as a Icue- acu:
1’ 1 ivet ,ii cucc ci . T-cwt 1s and c i t i e s  were c I - c v - ’ , tiped raa~ t~l y Icca_cI’ i t - I ’  ctli aria ct iicct ’0

a:,d at I c - ,pcrt ant  railroad pcic~ts. l I t ’ cte :,ccx c was achieved ny Colorado ice
Ld’:’ a_ , ‘Sy c ’c t t i rig in ld~’u , l J t n 0 ’, Itt L O u , . , and ii~ w -lexico and A r i , : u cu t . ’  Ir.

Development

~ ::e I- ’ cc rc:, c-c , ::Oc.cerS early established the pattern or ’ small agricul-
‘ u-a ’. .c c:nacaw’u i t  Ic: a i c r ’ug r iver  valleys where the more favor’ac.’le l’art :’ Ir ig
i ’ ctid cou ld  at’ .‘ u lt i v ’ .c t ec c  and irr 2gat€ ’-d and where livestock could se
~Is-’~~ C5 OtI Iuc ’ . ray I c i e s t  and rarcgelrcruds. The livestoo indust ry  soar. ic-
“5CC an I: . , : .n”. ri rct sector of the agricultural economy and remains today a:

a ~~~: as - lc.ilnsrs-~’ fl c :tos-t of the x’scg lort .

‘S i r ’ ‘n O ef l  , ‘ cncd that ix-ri gc .tion was essential to successful c rop
or c,c ~ ‘ti ali ir, rca_st tarts of the regi na . The rate of I r r igat ion  devc .Lup-
rca ’:1 ‘c c: s - c  c- ’, c, u’--cever , aecause of oii ’ficult construction methods ‘ cr10

‘c ’ : e c ” .c  .;,‘ - ~‘ ‘ c ’ :‘c i . ’ues. By 11111cC most of the readily nv iciii ’ ’-c te  San-ce :
of H’s- Ia_n . I cc . a c ’ er had seen developed cay private individuaLs and scoati

- It :, ta’ c , , ’c - c c . c ’uc ’rtl y aft er the turn  of the c entury the fi r s t  Felt-
n- - . c ’ ‘ , ‘ uc’ ,’ - ’ 13r’, c.s - c t , ” u c c . vex-c cciudertcc i”eta in the re ” iOfl and 1..hese have

i-Lay ’ s larger- farming communit ies  anti lu’ .’di ng
- - - , ct’s- c . ’ ct ~~~r .’n l’c~~c’l. T:. c~i’c ‘~re now c’u ’uctrc~’ro’us Federal prc~ e itS t t ’~r0ugi, 1:c c:

‘ c , t’ :‘ - - n c l ca . c’:c, ’, - ‘. 1 ’ tc t i icc’. provide s tabi l i ty  to t urner- pi-ivate ~cc ’s-ec C-pt ’c’ueLI 5
:, c-:’cv’.oic ’ug s . s j c l e c c e c c t ’ c L ‘sac ~r’ and eliminating water supp l y scior ”ccu c,es u n —
11cc ’ i - - r I o -c :  :1 :~‘.‘lc lent s . c’e ” c ., flows.

u - a s -  ~a’ hi:Cc s- c 01’ Cn,e 1-eg iorl cc ’ s -  i t s  roots in t h e  c: ,Ic. i r u , l c c ’i ’ - ’n t i’\’.

As has ‘,c c f c - c i  c , c’C€ ’cu cachIl ci t-il , Once discovery of gold a_ c u d  other tcl ’i ’ .c icc: ,:
ca-n u t s  led 1,-5 ‘ ccc I c . f lux of p:’cc spca_ ctor s  and mine r :  and the e s-t a t.~lJ sI ut ciecci . of
c’,’ , c n ,€- r -~i ca e a r l y  cn.- t t .  - -: : ,c-:b s. h ’ lh t c i f l d  ac t i v i t y  -‘cru d c-crcL’tuer ’i t i  I. s-c j tC il ’ emenit 5
of the looming i~ cP , u - :tions assocIated with the cu dc ’n n”. ’t c-y at t r act ed Hue
E s - i s - L u’ c--r i ~s-’nc c d ’ve,h . . icpcret i t .  I ’ve: the ‘coca_tro t ion of the U t ’~iOfl Pacif ic
‘car pa r- ’ . l a t h s -  s’~rceh on l,cc e’ I i , i ’icuenu: es  of gold ar ch silver dlscccvei-i es  .i c i
“c i i i  l ’ c , s - c H .’ ac :a Se’c’a.’ ia in  ‘ ce mi(.l—lBOO ’ s. c ’.jltuitccl ’ d i s  c ov e s - i c - s  i n  C c c i ’  - . “ I . .. —
s-a te do ~: I c c : atici 1~ he le’spc -s-.’ite  uu eed for ‘br - c zu c c p o i - t , c : . l .i o t t  to Lice - : : , i c u l r u g  ‘n :’:pS
Len t H t , I ’cc’ . , t c c f u 1 ’ l ,1a~~’L i O n  of ci gr e-at , network of rat  Li- omIt s- , r ctos t . ly  ::ci’I’ c.” ’,i

‘age’ to ‘ape w I th ‘ c ’s - mourut: . ’.In  c ondition :- . These in  hi s- r u  pr’ c c t r c .’ c I c c  a cc—
mand for v-cod ‘ ii’ i” L I  i’Ociui t ies and cirid~’u ’c t imOers  151 ,1 till’ ftcc ’ - : .
s-en . a ‘ c c  w a _ c c  - t n  a domest i c’ and in dustrial fuel sour-ce : c t u d  l en  to
coo l at tn  ir z~’~ 1 a_ ic uc :trl es of Colorado,  1 .Jt :c } c , m i u d  if yecr’i c c ug .
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In t h e  late lBdu ‘ ci and earl y 1)00 ‘ S th e- g]”Jwi ccc;  pCpu L~~ lOtuS , cOLt ,

‘-i I t i n I n  t h e  legion “~nd in Hu e -  .‘ucjca_cent metropoirtan c.creas , fu’cvic I- .:ti cc c

s cnc.I i . ’ c. ’ coa l ncrnrk et  los-  Lc c- ’ c t ic u g  a_n d industrial , uses.  For a ticcue c-u ’cL os-u.—

dci ‘t lc’ci was ci.’ maj or  economic ltc u p cc i ’ tnc nc e- . A ’L ’lces- i-bon d Wc .cr II the c- ’ : - , . ’tc t 1—
t - t t i o t i  cat ’ g -  ic~s- coal as a f-ae-l arid the adopt ion cat ’ diesc- l pa_ -tel ’ cc: a_he-
s-’c1ca _ ’Oicds -muse d a t t ’iccj or decline tI c  coal miccirug . Tcaw:uu s’cu,ci c as ito cx

o r - lag: i l l  .‘ , ‘ cc c :c c c g ,  tt ’ice acid ru eu ray  cci. ’ c u I n g  towns i. n Utah , ana l s- iccl ’h - .’r
ccreaccn scatctere .n tccrought tile Color-ado part of tile i’c’ct ’± .n sul ’l ’€c r’ecc. c.eav y
ut ‘uc ’toccl.c d i :p ’L c - . .’ c ’ccce-nt r c and loss of emp lo~~nent a_ Lua u  led to u lc it r e c s
ocaly now is cieginch irig to moderate. The dec l ine  icc coal p roduc t ion  vat:
preci p i t o u s  ar id, many mines , even wa_ole camps acid towc ’ccc , acr e closed aca_

c c .”di’,d’O:ie-c]. The trend has been reversed in r ecent  t ’emrs as ile-tra_t ’uds in-
cr ease for coal los- the generation of’ thermoelectr ic  power. Goarlcy; t:c-

c:ictt , c’ tS  fu r  elect i-ic  cower- have recent ly led to the Sucvc’lopcaent of s-Os -li -
cc :1 a_tr ig tecu l cu t ’CUC ’s and the .cocustru c t ion  of mic ,e-r ciouth puawerp lacu tc: . These
h ive resulted i d  increased coal production cut W lt n  onl y lI t  t ie  re . ccc n~I:
uf ‘coal raining orncpLo vmec ’u t .

0c,nir~g 01
’ caol ,y dcuec ’:uccl in western Colorado was cita~-tac

’: ci u r l c ’
~g Tics-id

l-Hi - 1. Pr oduction grew rapidly and now auout  half of’ Hue i’s-Ca W a _ c d  3

rcroduction Is outa icu ci l  from the area.

Ura nr Ic .sa—v ar ~aiti -,tcc c deposits have been mined spor’alilca .L .r f  s-Ira_ c a-n ut
the turn of the ccc n’t.Hm’y. Joiploration and rcciciing uoomed “ic c .r Ia_c c:: i ’ .,,. -

low Ing World h~’ar II vi ta  the development of a_tonal ..‘ t’I:sioc , nadc ~.a.  ice-
ctncc:c ds for  ato ccui c energy.  At that time- the Govcr:uc , uccut WtcC c’ctci(’cu t inc . 1
the only customer , and exploration and production were s l a v e-s  wr , en  , ,.

plies exceeded the dec ’cc ”ind:. Cir ’:ce 1565 a rtew 000r cc La: c eetc  t lc c t  ,
~~
‘ pu .

to meet the needs of power producers who have beer~ order ing i:uci’ uce: i ng
numbers of cia-clear- fueled ~ e ru u a s-tat ox ’s- . \~lrile s-u r fn c, ccc cacP. c a_ ap i - i  :.~‘ac
well explored icc i-ce- earlier boom , exter ’u sive ‘c s - i t t  lng is c aa_-t -uclc,g c c ’ .

t at -con cay IL t.drt.;er’ c ompactuies. Radioact ive mineral  ciepes ’l t s  I c c  I c e  ‘~ ‘ I c . ,’ ,

c ,t’ e- among the gi’ u.’ :. te-st  kn ov cc in the world tc J r:~ y ’.

id - c c- a_ c  ‘tion 11’ oil and gas i s-u the region dates iron t c ’: u c et ci ’ t f  J~.’ . . ‘C
i etro.1. eI .ec u 000t :ts-- came wi th  the d iscovery of t lu e -  ilccra E h dil y 1’leLti in w - a ” .- ‘ . .

C — b rad-s icr the 1, ’bo ’ s and t ,hie - Greater Acue t i :  f i e ld  in s .:c ’cb :cc c : :tct’ : , DIn .:.
it ’, the t r ite  ‘L 1i5u ’ :. A c t i v i t y  in exj,-coc-- cbior i hat: i .ncc c ’,.-red “ f t  I n ,  m c i - t b
yc ’c ’ i’s w i t c u  the ‘tr i l l ing of m any urusuc  :essful. w l I ,d, ’ r,c ’t We I . - a .

T Inc iter hr s-ves t  i n t l  segri ru w i th  ‘bl ue- e-’ ~‘ i ,t’ d eb t  t erm ’ W c ’ pl- ’ ccc i t .  ‘ c - :  Lu::, : i-n
c -cr -  hie c ’ c u . ca r l cj or ; l cu ess  c o c c s t r u - : ’h l on , m d l  L I e - u . , c : u i t l C  t i c s - c L  • c c , a l  woo d ,
a: ,d p0 - ‘ . ‘ . P’.:c ’ i t u . l the  pc-n od t 3e--C- L ‘ ‘5 i ces-a c it ,I 11 t o r i  c a _ i l  m ’0’ c~c I ic -c ’ H 

‘L los- l i i i -  Un ion  P’. c~ : l i l t  dcci 1 c’ ‘c - c . t I c -  c c . c c c ’ ::. ,c 10 Lit 1,’ cu n d  . ‘ c : c , , i c c r c c : , . ’ u ’
at’ 1 1  is “cr c - t n t  p rJ iL .’ t ~ wu , ’ f c -  auc i , 0r t a - t a m ’ :  in C i u c ’ . c c p t c - t  lo l l  of t i c -  ‘ i- .: , . —

i n c - : , t ‘ :1 m c c l  ,Lroad ‘ c c its s u t l c n c ’  - - n . h  , - c - , rcl u : , , ’ 1 o r u  - I c c ’ c ” i s - I  1~ - 

cc c-: ’. :: 01 tire i - I - ’ . Lru c e - l i t .  , ,“ c ’ t c s - L , ‘~ l th, :,u~ y- :c- ’ i cccc c c c ’ of -t i H n t  I o n
‘ t i c d l i  - ,‘t .n s : l r i g ,  t , ,” , H c ’ ’ , - the I c -cu L h : c : - e - n ’  F u S e d , n t nl vi’ -Ce - c c ‘~- ‘ - ‘s- I ,- ,-
c,’> c c u ’ c : l c l u - c n  c u r i a  t l c : , : , u .’: ’ t u n i s  h cc’ ,’ l , ’ c: , u -  c- I ’ cOc , - ’c ’ 5Ch’~ c ’ t , . ’,c : , cs to I_ I , ’  Is - c t c’ ’c,)tici)tdu ’” .

II
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j C ’
cI ’iI ’ II ‘l i t ’  i’ l l  ~ L I I  (“F H C ,’i ”l ’r i

.
The cc_c -ac t icc now c a_ e u’i ~r : t he  m a c : n I ’ :ct c u c -  of ti c’ . n l c -: . ’c oil I a_ _ c t t ,t

j t tc~i,l00 ’ci , nccou ’hci i. cu ~~n r , specialt y pa: a t  lag , trea ’ uc-cc  post’:~- ac u . .c j - ’ . ten s , c-c ’: ’ ‘ u - I  —

n-tir , ciOxeit , p’:lp -c L Ips , and cur io . I ’c C~ , ’

Iccupetus to  hyii ti,- ou :  c - d a t - ic ’ c-~awc .-l’ e- t’ ,~ u~n s-j t  b c . i-la : gi’c_ - . - t .  ca_f t h e  i cu l  c , u ‘m” .’I.
industry. cTc t , c l’Lr -st  h u y d_roelc-c tr l - :  c ’Lca _ ” cct _ uij n :,eci t  i’Tu.c : _ ~‘, I ’ t ’~ u - I : , Col .’_ 

in .1 . 535. lii 1891 t ie.: Ama- s ‘P I L a c t  , located in t i , e -  ,lca_ c_ c ’ P~~’~ 1-oc, Is-C a_ c u ll
Dolores drainage Iti Cu b raSs , was atctc ~c~g “.i.e c i  i s a  i c c  . :s-c: cc ciii c p c _c a _ u :.:
to tic ’ac cscni .lt a l a u ’ nr t cu ai ‘Ir~ ’ c lJ..rrC ’Ica_ cit bI l l.  VU Ltca g c . ,Ccc OttO ,c’ea_ rcc. c:u ”- ,’zunc,e

settled and tire need t’, cr e tc -sir 1, :1t -i  ~s-e’-; , Se- ’. es-m t s c : c a l i . t , u c a v c -  I e-dt !’1 c
p ’iarcts were built.  As of’ Dc cembc ’r 1 1 , 5 ,  ilo~ o f ’  I nose  sc:ca s -c acz t : , c a _ t n ,
a t cct a.L ins-t r i l led ,  ccpa c it.y of about ‘(6 .uu O i ’ :c : :Dt” ca _ n t , W-c s- u .’ C.’t ’ .crmt.
the-  r cg r sn .

It - -tas- not cult iii , the 11950 s ‘1 -i c- cut, t’t cr arc — e tec ’I ..t - .c s ‘Oc~ Wc :l’ ~ s-0’i ’c’ c t lO1. n: ’c,c :

si g n if i c 5t t  gre l’~~l ’l .  In 115.. ac t in g  six s-croil. i c t  “ - a c - c — f I t  c i-a t s -l .c slant s l t I t  c - ,.
installed capacity of asout 56~ 

. kLci,,:c : ’t: t , a: ‘5 - 10 pcI-ate: c c ’, nu t  I i , t i e c .
s-y lRou 11, -re a-,ic i it i ccca l so a_ :.c:.~ c_A ca_ C s - i c  it . c aria_ s had i - c,’c : ’c t :, ’. . 1. a t ,
tn t - c :  c ccr c :.ccit y to abou t ltD~ , .“.. - . d i c  e’sntt a .  In ~~ic - 5 L ’vcdcm ’a _ c,crc:ce ci  i ci ; ’  Dt.- - - .-c :—
-e l- i ’ c ac5, t he :.. : c n ,: t . a t 7 e c t  ~- a c-c t . a .:Sy lTat ~ .1 - , :m c- n cn: u .- : . n icc’ 235 oer-.’ecao- a_ i ;  l ,coa , 0C’U

kli .owccct ts  as ia_s- ge st taa :: :—e lec ’c ,uA. c ’ .c. c” ’l . ts  W ” ct’ bu i l t  at r1c: i- -ca o’ Cor :e.- m ’: :
(Ilet-: ‘Cccxi.” ) , ;lay ’ih”n (Cobcr’a-:iu) , o.:d cc ,g:.tc_cc~ c i- lyo n: , ’: :t n - 1 n . ai, I C.

t~Hcs-.a_ s- were I a - m it e ”  pr ’it:’.a_c - ily to b,:i c~ a c cvnu  . u t ac ’c - -31 ’ ‘ I c e -  av cc I iacii ii.
low— .‘cst -oat .. vcs- ni of t i c ’:’ Ii  out ,r i c.:t I a exi . ccrae ’  t to L ana _ n  ‘eu l’t .c-r c: . out: . 1 .  cc-
the regloc :.

It was also icc the L 5 c c ? s tAc t the - ‘ cu . : - i ’ : i - : ’t  11lVei’ ’H , H t ’t~ . L ’  i ’ u ’c . le’ct a,

tat lr t,l nioat ’ ing Th c-oj ccc l c-ce-re - a - u ’t,l’:sr ’ i . : ‘ : ‘, ,  ‘ray ‘L ice- ._ l ’ .cc~~ ’ .’ c a .  . “.‘‘ I I : : c  c!’1 1
i I c r  c-ca ,—

t i i  th e 1 t tHu n c_ c t ,  r’d c  u ‘ ~, 
_,,u

of hycir’oe’io.’tr i  c power genc . -c ’ c- .t t ry u n : C . :  at cm-a ’ cs-cc c, s - e -5u.-l Va~ i i ’S cc :,,: ’t I. I
‘uu der ti te-  c ’cu ’t i cu r i . c r c _ L i o n .  a 1 , ’ Dec c’.::,: “cc ’ I t55, S2-s , Sc A t  Ar i c’Wmt I, of ,;c -n. c ’i ‘:c -

. —

log ‘ ccapn cily r ,aci u.c~:r i . c: c ’. ’t, cii . i.ccd at the Glen clca _ r’uyon ntc.’L TI cci ,, ing (butt” I cc’s u c’ —
p ir :c ’:ts . dv Dec,_- c - tc -”- c’ L’’8 the.- cc ,cc-c.a_ ,i ’h-,’ }cccd rcc ’a_c ic e - i ,128,000 u -c l1  c a_ m n . 1

w i t h  ‘h-lie addit I 0cc of c crpnc city a.’- the di~~tr Canyon I’ ‘ ‘ u - c  - i ’ 1 c . c c n ’. :~~uJl C
tion of a _ , l c  Blue lIes-ct ac-Ic Fccni,tc .’ c te - ’ I , ’Le Hc”,-: - c ’ t c . : , - u c . : c c . Th e C u.’ tu C: ccrye c : , cc
‘icH Gorge , and IC ’L cne I - I c - s c  I’Il . r~t c t _ 5  arc a_lic ’L S in ’ t i t u -  :. ‘ ‘ai t c r ’r t c -  F r u t .- ,‘tc.-c’cnr-

.Dro , ’r e ’cc t in A s - i c c - r u n, IttaL , and c A c I . ca ’s- cxciu . n H ;  ‘ - ‘I v u - b y . whrlc- I -hut - r t c :c : t c n c l c
dlacct is part of the l i O ecL ’.A ’ c c i ’ t -  LI,em ’t i c h i t -t i n 1 ’ i ’ s-’ 5 c c  - 1  i t t  - ‘ c  . : : , I c . ,-~ . 1l~ 1 t 13
pI’ ’.c ct cc c fl’ th e -  m c t i .tmcl~ e’ iis- O , c ’ . d 5,cc~c par-i i , ’ i l .cac , l c ~~’ c ’ s-cc , ’. - c  -

- c ’ ’,n LfIc . (- ’ r c u : c c ’ c c

,‘j i c u r’ cc cc ’t oil’ h i r e  total h;/u ’ nl C’e t u ’- ’ t , I’ n c  I -~”~~s- ciJ pti -.t ‘.,‘c a_~u c ,  c-pu’:m’~~l. I ,y ‘Ci tc
c c - - i c , . At t lcc’ pl c- c c ’ s - n ’ t i n : : - mt-c c - h c ’ t hu ” c c - W e ’ s -  g e c u c - s - ’ c l u - c l  c m  ‘ c .’ , t u  s - c l

- n -u -ni t: ’-’ -, a_ I c .ctt,s I s  c . ’x p - an l e ’c. i t ’l’ot- . t h e  i- e- 1 - l o n . r f : u , c i i c-tin c-ts - c’ i11 . -~~- u t l i ~’a
until  load . ‘ t ’ c _ i~l I i  lii t } c ~ reg I on : I t s e l f’ c o n i c - ,: m a w ’ . -:’ ‘ c . - : ,  ‘ c c c l  c c , ,  t I c c s-C’ :c-nulrc : . I e- .

Th e ’  tm ’ c ’ .i . c cl  n t c c s -  attn - c c a - : : la cc ’r i , c . :t U” - , ‘ i - d c - H I : ’. ‘1 0 ‘ - t , , ’ c f  ::o.t in ‘. I i  s - t~
and cth er-  e-c ’. - ico n . iun ci I c-npoi-l . ’,.’n .c t i e - , . . J l c u ’ t ’ c .’ v i  s-, . i i , t c ’ t .  h ive -  :1 c c - ic -
o ,c nui  c- I u c c  :i i a rc ‘ - a the  r e ’  i on : ’ u-c “ ‘ cs-

_ _ _ _ _ _ _ _ _
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TILe’ - t l r m , ’ ’ ’ c-  L i :  t I , - ‘ n ‘ -c -  (‘s - L a s - ’: : - . ep Ic!:, I , - c.-r’ , Ins - tH o , s - l c :  t i c ,- :  ‘ mu : , —
c - t I . - 1’ C . ~:‘ ,. c : , n .’ , - . :’ . ‘,i’l~~c’ ’~’’ c s -j ’_~’ 1 ‘ i -  In  i ’ . ‘ . ‘ r  I’.’:’ I o n : ,  - - : —

0, c ’~ • ‘ ‘ cc ,cc w l n , . _ c ’n , .  c ’  - - :,t u c - ’ ’ .1’.  c-s - c-c - i l . ’ t ’s- -n: .  c u r l ’: -: t. .j c - d ’, i ’’ , l . ’t , L ’ ’ cL t,i

-i I e-sc”’s- -,-Xtant r ’:-a_ - . t .. e- , u ’ s -  c.: I . dc’ c ” cn - ’c- i : ,  1 m ~I . ’ L cn .- .

A’c, ’m ” . mie- “t : J , - ‘ I ici’ r : c c o - l t a t _ c . ’ n , :”..: .,- a, .  ic on 1cm , : t b s - c r~ 6 Ic- c . ’.’: In .
u-c

, a’ , il .e’,’ c” l ,,: :n ..i’c tL :c c 5 I c , - : , n - :  : c u -t.h ru l u_ - n , u - r s-,e- .,:. ’.’ u l u , tc - u - c . i e e ’L: . am
i n  n :.’a:i. ‘ ‘- _ l . l~-ya c.tn d - a _ I  ‘ , L ’  c ’ . . - .‘, r~- ‘ e- -c - s - I - ,-3 It n .  ‘ ,,.‘ to al,, ‘Cu-_c c- en s
,I’ c.’ c ’  m m c c -  c -Il ‘ cc ’ : . . ’ m cg l l  1-~ . 

‘I r ’i ’e- .:cp c ’. ’ - ’ .- 1u cu mc - . ‘c i_ c a _ c ’  - ‘

c - c c— ,-- . : c I t  ‘~~r . , . I s t s  p r ’ C n ’ ’cs-l t i  ot ’ :n, . . i 5 .  t~ ,c ’ t i .’ a t :c l ’ c_ ’,’ t~C l n e -~~~ ‘H ey’s- I a , : .
, ‘ rt-:w ’ . ”~~t .:,,’t ’U C ,,,cu , : o ’ .’:c:. I ,c, ’c l :  c:~ ,c’,” c ’c:  11”,’- ln .’r , e - . - ci ’ nt ’-  h , i , ’h u c c  el
nc-ut c . I u .  t . ’. ’ - - cc c _ e n  e’i . ,f c c - - i  ‘ j n :  . . ‘ ,‘ c: 3’ ,a_ct . - - c ’ .

‘ a _ c c ’ ;  w I a - . - f - ,’ ’s l t i, ’ - c-m c . : ’ , , - . ’ b e l t , ’ LH ’ ’ mi, I u .- c  i c ’ ,, ’ , —t3a~ F. c t

P :.c’ c-c .  C o . ,c c ’n u , :  . ‘ s n11 5~ F’. ‘ c ’ he-’e-~t c e - i c’ ,’ , ~- m ’ c.::,. lIe ’ , n , nc c x , ’, c , ’,
c - _c c -  c’ .: - c ’ c ’ c c ’ - c u - c. . - i n , 6 - .c. - ’ c s - ;  ‘ c !c . t h 1 s - n , ’.nt In c  J . , I;’ c . , , dI - ‘.‘: -: ‘a_ Li5’ c , ~~cu.’

‘ c b s - t A  5c~~ - . sd ’ - - , : ,,’c. ’.’i ci ii ’i’e- s-’c-:,c; u - . lI n t ‘de- c’ c , a _ -  c~~’c, c H — i i ’ u ’  t , - - : ’ O-l at’ ‘-cc , —

1 - 1 , 1 - . . : cu - I t t ‘cc cli , - c a _ n t ’ - - : -  d r o v e  t-~
° ju-. ‘ ‘- cc - l ea i s-sc’ , I-A) uts -d, -mr - . 5 - ‘ -

- t  - ‘ :. - , - a’- c t : o c u : ’ - c c ’ s - u - C  ~~~~~~ , ‘.~~~~
‘. LU n:,c.c- ’c- I n n  Lh c ,: (cccl ’ s cut el -y”,it~ - i ur ’ ’ - . u .’Lut~

5 , cIAj ’D _ ie -e t  . rj c ; ie- 1 ’c’s’ w i  t ,g cc ’ “ c t- _ I  , I~t ., t . ’i , iI t  t I c ’  L c _ - cu , e-l’ t l c c n  n u I lie - c c  . - — Ire-, -

c-~- rIoq Il l’ 1 : . ’ , ‘c” : r ’ S ’ t i i d  a t l ’ml l ’c c cc c’e -c . c . ’ ’, c : , l , c r i c ’ :r- - . ’c . _n:: , I c i : c L e  c, , I - .-
ci’ V c t L  i G t ’u I

tha t  n ’ c, a I c _ c r c ::, . .se , ‘e : . e : c ’ cu i , . t ’,’ m ’ t ’ ’ - -c-i c.’ ,3 t n. c c c l  • I ’  0 t a _ u _ - ‘ S i : . :

cc c - - c e - a t  i t :  c ’:’e ’ t t . ’,’ c s - , : r : , -u H I. e - - H  tc,Lc, , ’i” :r, ’ c . l,.’n,i i c u t ’l’ , ’ - n ’ - - c ’ . ,,, ‘5:tH ,

‘ c _ c- - -: it ;  v- i’ 1~_c s - c ’ : ’ - ’ - ‘c ’ 1 -1- : 1  l e t  ‘ cc- I , o ’uc ’ w r ,  L .L~~- - r u - - imp
w i n , - u . c , ’ ,c . c . ’ i:cted ’,,’ j t r ,  a ’ ’ , !  c-I , c : - -:’ , ’ :c ’c :c u c ca’ivr- r , ‘ c, ,, .,: v,. t c - - - I ’ : u _ cc.~~~~t’b

- _ i - s-I Lee i ce - c ’

A c u s - t n . . c ’, ’ ’ u , ” c ’ ,t 1cc c ,  c ’t ’cc c c cu ilr c- ,’:.’- c r c - c  c e -  1 ;D  ‘as - c ‘. c m , t , - . c c t ” ! ’um-
I’ . :, ’ ’  a _ c r -n , 

~ I n ’ he: a ’. h I - ’: , - c ‘ ‘ I t a - c  1 anu s c o ~t,e- ,t u~_- I c r  c i -: 1 ’ , -

‘—- ‘c’ s- V’ r L L - - 5 - ’ .

dccc  1 _ c r  Ic ’ ‘ - :- . n c’ I s - e u l  s-I ’ Ii c o L t ’-’ c h j C , ’ ’, ’ ’ t ’ - ,c c cc. c s- c 0 ~- .’ 5 !’ . ’

I ‘c c m i ~ ’ . l c c -; ‘ . r c - ’ , ‘;‘,~ci , ’ , s - I  ‘,‘e-- t ’  \ P d a l ’ s ,  1’s- i , L b c , a  a I ’A ’~’ : , - - n ,  c C - — mi.

I I s  :‘ I : c : - r ’ . ’ m  o r.  t h e  c’ - n ,  i ’ l l , .  ‘ul,-.l c,” ’ : ’ . d c ’ C ’ l  cmco ,c . ‘~~~~~f lc ’ . 

s- i u , iu.’ ’ t ’a ’c , ; , l d h )  l u - I ‘ ci . i c” ’ -~c F s - . .  !-,r i Ll ,s-nU . C O cc , n’  1 i ~ n ,  d l, .
a ’ , ‘ “ , - - u .  t, 1 c ’ c l  ‘c t , ’I ’ :nu c ) U r l t , m C  : - a _ , . ; -

T i n t .’ o ‘ - - ‘ - c_ c g ic’’  I - y  1 
c , ’ ‘ : 1 , , , — —  l u , ’ 1  ‘ c A , ‘ H , ’ , - a .1: - n ,  ‘C c ’ -

cc s - c_ -u t : u ’ ? u -  I u_Il c ,- : -  :‘u - g i . - t . —— ’ u c ’ - - i nc: c  t ’ u - c _ I ’ ,’ t ’ I n ’ s::. I s - i : ,  -
- ‘ ‘ u u ’ I  - ‘ u - c  ‘e- -—

I —a_ H - ‘~ - -‘ .c’p : ’: . ‘ I  . ‘ r u n t , ’; ~~~~~~~~~~~~~~~ ct ‘A n’ ‘ ‘ - I n c  ‘ c ,, - F -- ‘ . u _  —

- I ’ ’ - ’ Y ‘,‘ - _b c t ’ - t cU l i c i cu . r ” ’ - . c ’ , n , , l i ’ c t c- ~-t 1 - u - - r ’ • c~ ’Hu c, . . . - - 1),
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P .c c.c _c - ”u r ’ , ’ ‘ n ut-v :1’ ca_nyc ’ 1’  n d .  - - t ~~ , ‘ O l ’ ” c c - )  F ly -

f } , u ~c ’ c--  n.  u- I ver Cu : c-c 1 i ci ru  I - c - l u  ‘is- - - I c , cca. t , ‘ r , , c n ’, ’ r . ’ c ’ cc
01 1 c c Ic s- ‘ 

.“ ‘ r ,  I ’ - , ‘o,’o ic ’ ‘c s - e s .  T a _ u ,‘e- s- c  ‘ i-c - ’ - ~r t ,  c I t .  v - - c - - 
-

S ‘ c L ,  a l t .  ‘ ins- all .  .‘ ‘ i L l ’ ’ . I” , - I - cyi” i c ’ ., C I - Cc - c . ,  l i L y - c- , ‘ c , :  c ’ ‘ d. c ..
a ‘ ‘ :. the, [ 5 ‘, c , i ’ . I ’  - ,n,t -

- ‘, . , . I c t - , c c j c  r u t  icc  I c- u _ c ,  ‘ - u - a  c ’ - c- ‘ ‘ r  c i ’ ‘ I’ -

:Le ,, ,  - - re - ’r - : r ,  F ’  n , ‘u ‘Ic ” H r n ’ , I - c c- . H O L I I n L  i t c  ‘ i 1 , ,  w I ’. , :, , 1 ,  cc - 
- r em ,

c r - dr  j , ‘ ‘ : ~c 
- ‘ c : ‘ I -  -

ii. 1, c. s - u  c c :  C S r ‘ cs-c e- cc i ’ L c , e  c ’ on ‘ c c I t  c , c ‘ .

- ‘ cc ’- , “ t . i ,  - ‘ u u i ,  I - ‘a_ c u t e  - c I c  e’ c-.p .‘ cc c to u n e  c l  c . ’ , .  , s . ’ , - ‘ I - - c o  I ’
L i ,  - , ,t c . ‘ c l i ’ c - I ’ , c- ‘ ‘ c - c t  ,c f ,~~ ‘ .c 5 5 ,7 i .  tt ’ i t  ‘ cc ’ - I c ,  - ~~~~~~~~~ ‘ c Ic

I ‘I ,tt’o’ n o  I c - c ’  - U , - . ’ - -n , :  i v ’ ’ - t 1 ,
~ r - ‘ - u_ ‘ u I. Sri . - , t ’ n ’  u , -, cc-’,

1 ’ t O Ia’, ‘u _ f . c ~,( c’Ui’~ “
c - - ’,c ’ ’, L i  - I, ’, . (cc- 01cc - i t l u ,  r I, - I c c  ‘ c -

- 
• n - c - c  - t .  I r c r , u r , ’

- - 1  : ‘; - - — c - I c , I i - cc : ‘ : ‘ . I ‘~ l 01 t m .

‘Il ’ lu c- - c ., n - c l ‘~ c , - t  n ’ ,‘ .c : . ’ ‘c- _ n o : ’ , i’ - I , ’- c , .i ’ u - i  ‘ a_c - I ,  I a_ ’ : ‘ 
- —

lu s -  ‘ : : “ c s - l ” u _ [ c t u r ’ .

lu ’,



1’~’~, tl ii l’ u - , . ’c ’ i - , I  - ‘ , HI i F ’  1)

~ I c  -
.

- c ’, c ’ ‘ u _ c  - i i  ‘ ‘c - c I I - I r l a _ I ’ , ’— - - n a : ’ ‘,, I - -a - . , c c u  I : r I’ ,‘

- ‘ 
- 

~~I ‘ I c ,  I : .  :, IS 1 n - c ’s- - ‘‘ ‘ - c c c I~c I c . . - - i -a_c c c l i  L i  a — c - u  - —
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i - l i _ y e - c -  system per ncl u fl c .c r t u .  It l’n.irther e’stcc c.d i s - h u e s  t h e ’  O u L i 1 a _ u t j o i ,  cii ’ ” - c .—
ta_ ud a , N ’ ‘is’ lcIe’X j c.’c_ c , Utah , s-neC Wyoming , dc- s l 1 l c i n c t e c d l it ’ , It- : of th e- c m l c j ’c aau ’ div l~ —

s i _ o t t ,  c: , c i ,  to c ’s-c -u -ce tine f l u _ c c  u. ’ th e -  l i v .’.” r u t  17e’e- FC ,a’_c ’v t u , :c cc’ ‘ i u - f l c t c - ’ n
n .cc l . -w cu _ n :dI5 ’ i ’ cCtit e  uil i S  curt  I, I , ion ‘ c c i i , ’— I c - c ,’i l u l l ’  c ir .y pen ocr c; n ’ :. -‘~ a - - n c r ,’.’-

I h vc- ye-- a s .

The I .Iec .mican Wat ci- Treaty d~ f i_ nces  the s-I s-h I S  s-i’ l-Ic-nc-mi co to tt ,tt’ Ulil:

u _ c l  w a r  er n ’s-os-n the C o i , o r nu _ ct o River systc -nn :.  It ,a ,:c ,r cclu te e-u n the cielic_ c eci ’ ; 01’
• , 500 , - feet  of Colorado River wncc ter n u i i n cn r d l ly from Lice  Uflitc ’ci
‘ I n s -  e’ c~ ts- ‘Cc-m e l .‘o.

i~.y Cit e ’ Upper CoI .orado River Basin Compac t the use 01’ water n u i c i t a n ’-
t ion:e u i  to lI c e - Upper Basin is d i v i d e d  ntIc: or 4 ’ l , t u e  Upper I’u -u c : i n  Ct tu tc - ’s ‘ u_ n :’,:
nil ’ .’ n i . .’ip l t ’ s -  c-u_ I tt’ establ ished to govern deliver Ic -s of :u-n ,t e - i’  to rccc-a’ t t i m e -
I c e  :- ci ’s-’~’ fLow obligations. By the ccc d r ccvn , :ct , A r i c c o n u r u  is , ‘s-a:it ccl tine - c ru -

ccc .ncrpt iv ’.’ ‘ca- c a.” 5c5 ,cCUc_ ) acre— feet c.’ c- nr a_ er a year c-cc d the otluer St r u t  c-s
-ic -c etc -n i : apportioned a e r c e n c t - .~(c of the l’em c i n : Ic i in s -  consumptive use ‘ a  cal-
Is-wi. ’: Colorado 51.75 percent , New [-lexico 1.1.25 per~’ ait , Utah c ’3  percet it ,

‘ u _ i . ’ c t  Wy- ’urn’icl n : nC 1)4 percent .

The ~uaiity of sur face water generally is very good in t h i e ~ U 1a1- u_ -i’
‘ a l or ’c c i o  Region and except in a few areas is sa tl si ’nu c ’tory i’or irri 1 Au _ I l c l u ,
live-s-a_ o s-c watenir’is-, recreat ion , and for m u n i c i p a l and industr ial p cu iLjc : ’ e ’ u_ ’ .
The ‘ :v er-as-e ’ Os-’uc etitration of dissolved solids is u- teIlec - :,t t ly  l e s s  ‘t , i , c c ,’u l u _ i d .

r c ~- : .  
-

- I .  i _ m i st rcn ,u r ccrc le vI’ the mountoins. The wc’ i , ‘l lu t e  n :vcll’aCe c o i u u _ ’ e r r l  c-’ 1.101,
cc-sc ’ s. not excn e c :c , ’i 5cc m 3 ’ . /i. i cc  r: ,~.- c n  I tic- i n . ’  c-ct rc an ctcc- arid L i c e  Ic ’ i_I - in c i p c ,  1 . I u t  cc—

‘u - - Les c ’ m ~c , ’ , ’ n ,c ’t L n u cn c t : m e’ Lower ic - nc . ‘ i c c - u n  wflere ,‘O c u c c ’ c u i . s - ’ u l -  cc- c m: ’ c c ,  ‘a : ecu n .L ’ 1c’ ‘ : ,,‘

SC ‘ iF h i .”c c c - r n  3, 000 r n H ./ 1.  l . 1 c u _  ,i : r  - cc’ t ower n’cn ,n cs - :  01’ ‘, . - . u t n , r u i r t  c n t I , ’ c - ’ n, ’

I :  - ‘ir :, ’ :I. ” i u -- c n -,rc ’.” - . ’ a_ n c ’.i r c i .  T i re - n c , . n t c i ’ F ’ ,.’ of ~t2’s - c c - --t V ’s - u’.” V ’ . ’  ‘ ‘ I c - c ’ w I , c , l ’ ,’ n - n i t
, - ,‘c’c” t 1 1 i t  i s  c u o t .  ‘ I : ’ 500u1 cc: tlct it . ac i h u e - t ’ Iu _ l ’ n ” u _ u _ ’ e- ‘u _ n _ c t c - I’. 
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A l’ c ’5CFi’~~0 I , n c t  “ - ‘ s - I t -  ‘ l u _ n u t  eu-n ‘1 I s - - c u _ c : : 1 ’ r n - c  I s-sic c i i -: ’

u _ l u _ I’ DI
’ e’,, ’ u’ILc’:, L r n : c u _ I h t , ’ , I ’s-I’ t .  ‘.,‘:. c , : I  i’ c - c : t n ,

, t , :’ s- c : , u nc- , i Se -ic I d e - c u t ,  c- , - , , - , ’ c ’ c , c i ” c d  I - , ‘ t u . ,’ c-c ,, : Latc’.c c n n ,t’ c ‘.-c- c IO !’,’ i t , _ c ’u_-

L I c e  c ’ ’ ’ ’ 
- . ‘five - ,‘ u ’ c n jI, .u _ t , n , u _ c n u u t  1: - L u -  I I~~ .t  I t ,  l I t , ’  I s - c t - c - I ’  t ’ ,’ u _ - ,n ,’ , , . ci ’

I lie- c c c . ‘i v ’ . ”  u _ c l  .r ’ ’ - 
~nccn n i c , I  I - 

- c ‘ - - ‘ - S u : I a I t s - .’ r u _ u _ I - I i  t.n ’ ’.:~ c - u - - c ’ ic - -cu .’ u_ c S. c- . r I —

cc_ c’ rut ‘- r n, - c . : . s- - S t r u t . : m c cu ’ ,’ e h U n - ’ , ‘ c u _ I  I ,; :cc ’c’ cu :ic -t. u ’it:,,- : ,n c c l ,  t -~~ n - u i  . ‘ : u r t , t - I  1~
d c c : , - S .  3 ; ’ cc’ I c - I ’ n i l  lu - u - I - ~, : 

~~ ‘ 
-a  - I ‘ ‘ 1 , el ’ ‘ i it 1: - c ’  1 c S c_d u d I’ u ’ ’ a_ c ’di I - - . 1’ I ‘ i’

to’ [ [ ‘to ‘ c c d , : ’ ’, f ’ i ’ t  i s -li 01 ’ c ’ O t ’ _I I’’ u u l,u ’ -5 , - u ’ , c , - - ’- , . - ’, ’ l’i’u_ , t_ ’ - ’ l  f u ’c 1 c ‘c c ’. ,  n i n e
‘ v\ ’ u ’n ” d l I e ’  n u a l : , n l j  S cu _ I h ’- C n u - c u - c ’, cc u_ ’ u l c n n c ’t , l ,‘ c - i  ‘ u - a c : ’ I - . d n u ” ,c ’ c ’ . , , : ” - u r n  -

c-n rn -c Ic ‘ ‘ ,s’’ c S ‘ c r _ I it • ut ‘ . - . : ‘ . . c u _ c , - u - , - .: ‘c s -  I ‘ I- ’ — ‘ 
- n ,, ‘ - - I c - - ‘ ‘ 

— -: - c c - u - v_ I ’ — I I t , c -
‘c r : s , ’ c c .  l t n - .::.. ‘ u_\ c , - i ’ . u _ c ’, -  -c u r r I e s- ‘.c’, ’ , ’t I c - i  ‘ t i n s el . ’ c ’s-  0::l’ . c t  1,0c c ’ i ”i ’ l u _ ’ ,u_ ’ I c ’ c V ’

‘c ’e ’ C t u  s -u:-  1:. ‘ c .: i,~ u - u - c ’ : I - c r ’ , : u  a. . n c . . 

. _ - .~~~_-----_____
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- ic” s’ u _ n _ i. c’s- ce  ‘ r~ s-c 1 .~:e- c ’. ’,  c - (t - -i.  - c c : , , c,, ID’ c,.

~~i .  cogi ’aL run _ c  i ty s-c ’ , ‘i ’ u _ ce - ~:- - i  I ” , - d  ‘ , a ‘ ‘ t e l ’ . ‘.e-’ 1
’ t c - L ” i t,’r -

u _ i l l ’ ~c’lve- c .:, ,’.’c n u , ‘a: : - cc ‘ ‘s- i ’ , c., - u .. ‘ u-’ t i _ u i .s- , Ic’ ‘at :  I n ‘ ‘ ‘v_ ct :u ’u_ ’,,’

e.~ 
- cc  ‘ n ’ u_ ” , :: c 1 c “.: - 

t t c “ -
‘ It ‘ u . 1) _ c ” - 

c-as-c I ’l’ c _ c :cc - c -5s-ri  Cc- ,,- c c , r u , , ’’

-cu _ b ::’’, ‘
, ‘ u ’ : t i c r u _ ’ t e l  a_ a ~~L I , ’ ,I r i’ 1c : ‘c,c L2A ‘ ,I  ‘ 2  ~~t ’ : Lls - cu _’ , ‘ ‘Ln c v _ u ’ i e .

T[,u ‘ d c c .’ cc- u_ - c u ’  - ‘3 c- act lm c ‘ u _ c r c  72.  - - ic- - . cc- ’ Wi - I ’ ’  (C’ , ‘‘ ~u , C C
- c ’ , ‘ 1 t i n  dl : - s-u ‘ u _ F  ru _ r i ch ,000 ‘ i t  r - - ‘ - c ,  r - .“ ‘0c.’Lu’~ 2.” ,e I’ d ’ ‘ ‘ c c : .

- r i ’ , ’:. - C the 72, ~ , 3Cc cc , ’ I’ c -: af u _ r u t c , - ‘rpi ’ c I ’ . ’  c I y 2 , “ “1 , )Oct ‘ u S cc- a
pc i , ..I3 , - - r ‘ ‘ c u ’s a u_ - c- I n n  l as -c  c~t cc ‘u _ i s - c cc -e -. I - u _ c. : - 

, ‘ ,n ud l u _ c ’ u - v _- n c r ,  I -
‘ I

• )( ‘ c - ’ u _ s -  ,, rc-~, “‘a:’:’u _ ,, n . ,’ ‘t-c~ e c ” i r ~1 e l - ‘ r -,ds , ‘ u_ c ’” - - n c ” - . ru_n .j
,i’ c ’s-cu ‘ t n u l  ~a k i n  — up  : - s-c -c -~’ • I 1’ 1” e’ ‘ u - v _ i t t d C u n u_, . L .6_ i_ i , 3Cc ci - u_ -cc ‘ u _ c c  li -i ’  I -

- 
‘ , ‘ cci ‘n un ‘~)3 , - - ‘n”’: SL’c 1’ - ‘ “c - 1 .  I t ’  c. c r c ’ s n _cS c) I’ a i~ I ‘ s _ i - -, ccc
a ,: -

‘ 
- .- i - - u- n c - c ,  - - I.cl iii ’ c c c  ,- I ” -je I at ,d ‘ v s -c , ‘j c c . i_ i  c -  w m ,  ,I i_ c t t , e i ,

‘ u _ c I - — - n an’  ‘ r u _ - On , s-I ‘ -
, 1, :c’ th u _ n t  1 pc.:’ ‘ u - n t - v _u[ ’ I hv _~ ‘c’ , .

, It  ‘c- LV I cc — I I - I i ’ , i ’ ’s l’ ’ c n e ’  I ‘ in ns- - ‘v is- I nc  n -  u - I c - u- , i~ 
1 - n v _ i ’  F’c’ - —

e - 1 ’  - u _ fl u r ‘ ‘c i ’ c’ c c ’ , u _ 1 5  t I ” , L O s - .  ‘ t - t u-’ c ,‘ u I - - u _ c  n ’ 1 : - - - v’ - t I . . 
I I s-h  I i.y , u ” ’  I f - u ’  ‘~~c 1’ s- I ’ I i :  i: ‘ u is’, c c l ’ . hi i t  n y ’ s - ’, - I” ) - ‘ 2115 ‘dlii
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PtL 2~I’ i_I i.’ . ; ‘ ~~
- I s - i _ c  I .  tlcF’ 1:1 ,01 (ill

c’l’cte’ n u _ s i _ v e  Oc.nL , I u . ’ v _c I ’  u- - ecu-c- s-cl- los-al cc-nc- i s  I c c - - r i -  u i ’ ’ uoth pun _ c l i c  arid ~_ c_ c ’ I  —

vn ute  L c .uiichr. ’  ‘ ens-i’— s-u :nu v _ c . leev _ ni’ cc c ut  I oiial areas .11c c_c I i_ a s - i _ c  a_ u  t i c,- p’.i o lLi _ c  I cu _ -
elude ‘t i c e - c u _ a t  l u _ i c - u _ i  l it-I - c u _ u - I s -, n ’u n u _ L i o c u _ c u _ I .‘ct.u’ ,’n m c c u _ r u  cn ,c.’:c ..cc,c n _ I - c ’ , W. i . c I c ’ l ’ r u c.-m ,at c c c ’
i_’u - ’ i : nu k t  i_ye u _ u - es-S , c u r iA p u b l i c  cco r c : n u _  I: , i . ’. u uu _ ’, i m ’ . c v :  Vu I 1, cu _ s  n c in u _ I u y  ct ’L s-’ e , 1 O. n i ,cl
‘ ur ic ! i_cs- i v t u t e  devuc L o p n c c e - t t t s .

The - h e - u ; - !  cc

T h u _ c  Uppei’ D L c - i ’ n c u _ i u  i’l c - 1a ion is  :n c cnc i’s eL y i_ l0~ c c , c I ‘ c L v _ - ’ t .  i_ c -  I~u65 the ;, c c_~
Lc u _ t t l o r i  01’ t l , c -  ccu cuo :c :I .c ,.n c u n , l ’ c - , ’ c u s. V’ ..’ a uoc , n 3a (. s - u u _ d  t,n ,e cu vc - I ’ i . u_ . s-. rc . ’
S i a _ p  W d c S  c u _ n c u _ y, ,t tt :rcc pc ’ . ” u - co n u _ cn  pc-i ’ cn c_ , d c i ’L’  mnni , l e c - v _ c n n , ; .- ’ c c - d r ‘s It cu n_c lu _ c _ c l, 10 1cc 1
ctv cnl’a(e of -

01, the  cs- s i_ s  -,ci ’ u n c n t i : c u ’ u t e cc ce -c ’ t - .’c-5 c_c s - I c’ t V , . .‘ v _ c nn u - n c d u - n u _ c n  I c - r n  a t ’ t ine u- _ c-
s-ion i m c u _ -,’ us pop s-i_at ions oc ’ cc,c. - i’ e L h n u : u  2 12. — — C C t ” u_ Iuc c  , .Ic i I c u _ .’t i _ v _ a , u_- u t . ,.di” ccs -dS , ,, i _ t l u _
22 ,14-:’., an ,d  E- ” ,.”n ’ , I c .1c - c t , ,  lIe -v - ‘ - - c ’ t I ‘ a , w i t h ,  21 , . t i r e  : , e -m -, I l - u c’~c - -r c t L o u - c c _ cc
‘ u_ re Dc_ s ’s-nc ’s , j u iC ’i ” c ’ , tS~ w i t n u _  Li p0 1-c- c . d_ ct 1uI. ci ’ . , , ,  cu:,d : 11cc,-: i s - i _ r u _ cc , Ilpu—
,‘n ,~I Ic _ 1 ’ , w i l l :  lC ,.r - , . A,L I Of t d c t ’  s-I d , u : t ’ ‘ c - n : u - c t c , u. Ii  Ic ’S have i _ c U c - J L n _ c t  .i -sn,s of less
than 10, . 2 c • - u-n i_ c’ c_ u_ usc _ ct .37 c-cc ’ v _ ne mut  0 1 ’ ‘ n . e l’ cnS i_ dent s live in 1 c.t WIcc n w i t h
populations of r dtctr e than 2 ,500 i n b u t u m , - i t t c r , t s  an d t i c i  i’c ’nc .r u _ in:ci e - c ’  cu_re in rui ns ,
areas.

In i c _ c _ c u_ c 
~n c u _ h  ccc’ autr:t , :nncct erea l ’c -nnu n ,u_ l,cs inc c-very as-c: 5roi rp  except 20 to 3 - .

:- ‘ui’l ,y-eight penu - ’~’ettt of l ice  people were- as-c’ 20 [a ‘11 .  At the extremne s of
c_ I ce c-c_ III s-L ’ were 14 14 percctit of the population ‘ t r n u c ’ic ’i’ is yet- i ’s  of age with 8
pe s-cec ,t  of I l : c ’  population 65 and older .

:-& ccc ,n at l-a n ’,n ,i l attainment of the people age 55 c - cud  cSVes- can:: r u _ c - c” .: lU lt c

c ’ni .vos-asly w i th  that of their counterpart s in t i c , ’.’ Nat ion . ’ at l tu_ 1’ I ’uu_ c . In es - a i r
s~~’sr egcon t a r  both 1950 and 1960 the tt ueu _ U c , u _ n :  m s - cuc : : c.er of s, ’ l uou _ ” L pc- c- ’.” cd Oldt—

pleted icy icoth males and females exceeded the c c c t i o n : u _ i .  levels ccl ’ c _ r u _ c o r n -

~c ’L i s s : n r c : u _ t

u’vj ”Pl ’ u_ Sm’m I c c , n c t  ely c - - • - Apache , Ici cc ys-lo, cu _ nu n bite Indiac :s s-c ’s-i ru. ’ in the
ad . ’ .



I c _ u _ h !  1 1 1

I P1, 1 , ’ : p ’ ’ ’ 1’TA’i’I , ,l l ’  01” H ‘c ’!’ Iu _ i I - 1 : 1 .  ( I  “

Th is s - - c u t  s-’.cnccnn :ac’i:ec the ic-u c_c 1,’ ’c v . ’  I c -c ’s !’ i_ c-V P I s- C ‘,‘:“tA c ,-s ’cc ’ ’.c n’~~1c_ u_ ’ C cci
is-cc_ u_ c u t - i _ ’i,i . ’a ” i a c , ,  nr ,”ccu _ c _ t _iemerct , cu- cs -c cjOVClO , ,c ,, n ” . ccc ~ c u - c c -nil c_ : c r ’,c-r s-I ’ ‘ - u - c _ u—
“ cc’ anci  1, -cc , :! et c n ’ - . - s e n r t e d  :u c ai the nc ,a , ’ or ’ e’ co cc orcA ’c’ ~~~~~~~~~ -iic ’- ’ -u - s s - e d.

I’he na_ ’r’icuI.’ c s - u - a l  base in the rev_’is- ru _ is u _ - t I n s - c _ r i  i_ :c a s - s - r u - — u - - u i  r ’ a c _ u _ c r sh een .
enc ’ :e n ’ c _ -u - ’ i s - s -  c _ r ” i l i . : i  c c ’ 1.5 mil l ions  :ci ,cnr’ c.cs of ’ i n” r ” i _ i a ted  and c l-p lc _ u _ Os - feed ‘ u _ ’ c cc:
‘ u_ Icc! 60 nn u i l l i _ or n  u_ ar e s .  of Federal cccc d privc_ ct e gr s - c : i _ r’c_i ‘ cOd Also cnn u-’_c-:ctc,-tn - .~rc
c c _ s i ,  C c on-s i’n’otcc 50 ,3-1-i acre s , such as i’s-colt , s-u s-au- bee ’ s , 1-I’s : ‘c, ’c i a n  s-s-i’ i _ c , ’
bar ley,  ar , ci - ,‘e eic, a’n,n l e s .  2.”.” beans an:d u -u - ic_ eat are also c - s - c- rn , nc_ s s-asic o r ’ s :  s
onc :101,000 acres of ‘oath Au - I :  and irri u_ at ed far ’s-cs . hi’uu - se c ,~ ic ~ 

‘ u_i , 
c a n t s - - I n

a: ’ i_ u - - s - i s - s - t e d  land are idle and l~ 5, 000 acres 01’ J1’Ic 1cu - ’ .On ’-l anu _ -j are c .ot
Ct’s-c ;-e-i arc s-u _ s- a l l _ i .

1cc_ ous t  r i_ al  d ’ .eloccnn er .t  Is - c  the basin reoresec :’ s a sub cu- ! ar’ct ia i  p ar c  of’
local eca ccs -ncc l s- ac t i_ s - it ,~. i-emot e  i_ a  c - s - t i _ o r’,, ici t ’ri ’c_ ed supply of labor,  s - c u _ c t
c.cnca-rai a c_ i  it _ i  on ’ carl ’ s-i r e s o u r c e s  1-rave a f f e ct e d  c c - ’ u - ,’ t t h u _ .  Pe ’Ic_r s-l”cur n ., n c _ c: --
i .,’bde r’,Um , ca ctI , ‘v _ lt’ cu n. iucc c_ , anc _ d t u - - o c u - n i .  hcm.I c , ccte ru - es - c- n c _ f s- a -Dc -ot i s -n:  anal vai’sc_.’
I s - u _  the m u _ I  c o r a l  i n c_ d u s t s - v .  I’Pu_ ert :,cu - l -e lect .r i s-  powe r c_’en , e r’a ’ ’1 s-n u ’ u i _ i z i a s -  ~~~
cal coal resources I-cs - s at’u_ I r cs-ta l la - d a c e d ’ s - s i t s -  s -n ’ 1, ~t5 rce,’a’t-u-atts . I i c : , ’L c e c ’
nc r’ .oc_ in ,c c :”-s i :ac”res ’c_ ed in l1c 5 anrcs -unct ed I s-  53 m i l l i o c c  c ’s - i_ i c  :_ice~~, s-f c’,’c c _ l c . ’ -

s-b -s-us - r ca l l ’ , or’ ~ll cci i_ l i -o n board feet , s-a:-: s - nc r ’ inn :be c- .

I’ ic _ tn t ’C c i - O : ,  is s-,c ’I  of once at ’ :‘ccc_ ec ’i ’c’ -a ’ s ou ’ s n , .a n ,j i c , s -  r ecr ’ -.-:_c t ionc_ c _ t O . !
- -s-’,c r - i . ’n n ’ cu - - sc _ c _s in a c iu s- l it y  erc _ ’r irs n ’_’n:en ’:f s c- f. ’ i n . - ’ . Ab c_ ct -ID-i c . ” n _ i  s i _ i ’  
h u c , t ia,_i  er~:is’ for b o a_ I: r e s idenc t s  arc-i c , s - nc r ’ e r cn i - i e n c ’. s - .

- “ c i : ’ , — s t e n r .  S’ on ’s-s-c he ’ric ],,oncnncc c i  1- -s -  33 cci lIl . .i Sd ’: 5, . ? I ’ a _ t c _ et 01 5’  .01 ’ —
as-c n - e , ’ula ’ is- c , I s- cn c e- ~ ’ sc_ r H _ i  c- -c n - - c - I c _ r i r ’ O c - a ’ c , ’ s Cs-s-nc “ i . e  r ’e, ’l-s- nc c_ c ccd cu l l s - c -,’
n ’s - n -  r cc ’iorc_ al cj e ’r e ionc nr :en. ’ . - 

c c ’s- ’’ l ’ac_niii~~i_~~s i c c c l c _ r d e  1,300 bcce u_ ”e’-u-’u-c I S nit ’ 1:- —
s’ s-lie-i c~u-r uoi u _.Ic .“c~n’ }c _ c’J r ’.c ’c l ’s-~ u - i -cc c- - t e n ’ ‘tn i Icc _ i ’re a. i_ ai’ - ’-~ 1cs- en _ ic is-i n o r ’

c _ - c t ’ c _ - n — n u - c c _ ’ ’ :  n e c ’  u - ’e nu ’ I

1 “ ~ I2 - u -~~ c ’ u _ ’  I c -r et  ‘- n  n ’ n~u +

l i e  “ ‘ ‘ ‘tI :-,‘- i ’ ’~ n ’ s-’ :: n ’- l ’u_ - , ‘,-c - , i - : ’ h : ’ c cnc nc_u: ’ ,.. ’rc’ nc _ a ciec”ic ’~~1s- c: n: ’- u_ ’ n n a u _ c u _ s - c u _ c ’ c c i —
“ I n s - , ‘t’” '’ n” ~ . - ’ s -  1- . .” . ‘cc_Il l—s - nc ‘ec ~~ -e .. :’ .~ u~~~ a n , c . n n a l ’I’ c  i . ’i. s - u ’ r  -u_ r n - v _ c c .  ‘ I . - - u-’ tc- t ’ t u _ D c d

1 1  - — h. L - -- ci 1 ’ ” c - n b ’  “ C u _ cc : ,  ‘- c ~ c ’ ” ,”c” ou”t ’ i - ” -u C I u _~’ “ - - cc’ i t ’ t ’ c a c t ’ c  v_ u n c ’ c : c ’ n ” t i , ’
s ” -”nnc s-c ’ “ic e s- I “ n - - t n  - ~‘i_ c_ -’c~ ’ I ’ n L . c ’ .,’_ ’ -t’ c .’ -c c _ s - n n”e,’c -an ’ a c ,’ - - - s -  a - :  c’s-n c ’ l~~’s

-c- - n’ -.’ ~~~~ n : , I l i i c u n  n e - n t ’ - - — [ ‘- n c - I .  11cc c ’ n , ’en’ ’ c H l l c s - c i n c v c -  lid ’ - 2 ’. , i e n - i ’ ’ ’ s ‘5:” '
c:s-rr- ’ct l ’ ’ci flow ‘ u n . :  - c u ’ r I -  t i o : . - c . I ” ub ’I . ’’s I, - t : , c ’, ‘‘ . ae 2~i , ,c’ c s-cc’t’;

c r - - c K ’ l c ’,s’:: o: ’ ’ i c t c  1cr -i” ’ I - c ,  h:, sir ! m ’c’c- ’ I - ‘ ic c-i  rS- ’u- ”.es C’s-’ c a u ’ i a c r s -  U s - c ’ s - .

‘- a
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‘ 1 - c  c — ‘n: ’ ‘ ‘ ‘ i d _ c , ’ , - , ‘ . , c - d c ’ :  0 n ’ ’ :  n — . u

ccc ’ ’ .’ c c  ~‘ c’  - V - c-n ’ ’ ‘ I - i .

‘ - : u _ v _ u _ : -’ - - t nt : ‘ - ,: u_ ,. ’ ,’ ’ v ’ ‘u_ ,55C c~~ . ’c’C ’ , , - . , ccOO , , i0O
i i ’ , - p ‘- ‘ c ’  (c c s t : :’c,n u i  ) c - u _ ItO I, c-c :. “C’C ~~, - - -

— l ’s-,, ‘ . - ‘- u _ -Do  , - - - “ d

c c , ! ,  n u c c i  nr ’ d u_ , c ’ . cOO - .700 -c- c i , ’oc 100 . : . ‘ ‘ - :

s- c cc , - c_s-c’ CO 00 200 , nC’ c _
u_S - - ‘. - ‘ r ”::u t -‘- ‘‘ v_un ’ -  n -d c - - c c ,  d c c , ’!

L o t ’ c , ’ u_’c:--t’ - 0  ‘,, t- tu c -, , :
c u_nc_ - u _ I - ,: - ‘ s - c -c’- - .  ic c-S ac s- ’ .

, n ’t ’ u-a ‘‘ -n ’.
u _ c. -- - - -‘ . 0 ‘‘ , tOO , ‘ (-.‘, . ,c( s-c c-c .~~ - ‘ , -- cc-

Ic ’. - ’ ’ l ’ t : a l -u _ u _ , u _ ’ 500 - - , ccnmc 1~~~~’ t I : , r-c-i’ :- , - 
-

:. ‘~‘ , t r 0  - ‘ s -
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UPPER COLORADO REGION
W A T E R  SUPPLY ( 19 14 - 1 9 6 5 ) ,

ON-S ITE DEPLET I ONS 8 OUTFLOW FOR 1965
(I ’ I ’ - Q - _- ’ c c f l d ~ ot ~~u c ’ e ”

1965

K~ii~ii1)\ A~~~~~~T
‘\ ?%.~~ON-SITE DEPLETIONS ‘\ V’

4,81u _

970

Li ON-S E DEPL E T IONS

2 ,500

OU TF LOW 0 , 000 0 -

~~~ cO~— EX P O R c

4 ~r1 ~I_\..~ 4 155
ON - S I T E  D E P L E T i ’ ) N ’ ,

7500

REGULATIN G 0
RESERVOIR ()

EVAP .5 ,000 11 ,421 
____

____ 
34~~ 

OUTFLOW AT LEE FERRY
NF - U I  , c I I N G

V - v P  ______- 2,808
2?5~- - - ‘~ t i -L  S 2 , - 8
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. .
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i - u_i r’ ’t u- : ‘ n c_ u _ i l l u _ ) ’ , c ’ c ’ m L’, i ’ c - i t c S~’ ’ 5 .

- ‘ u_ ” m ’n c o - ” ’-c O hI.’ ’ n ”c’ ;n ’ co’u-n ,”..i’ n ’r. t ’sfo “ ‘ - ,c’ -n” ’ ’ - ,c_ ’ ’ - -
1 , ‘ c _ c _ ’u_ ’ t  ‘

~~~ ‘ cc’s - ‘tnt ’ ’ ’.’ ‘uc , -cc p ” - ’ ’ ’ s ’ t r ’  - ‘l ’s -~- “. c ” u_ . ,u_ : I t ’  n ” :-: I :  ‘ ‘Is—
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I’Ai’_i’ III 11 - tI - c ,  ‘1- 1111 , ‘‘ l ATU ’ C-F DE’,’i- . l. ,i

tu c _ e L u - ’,. c_ ’ an ’ ‘.7cc- e n’ cu_ it ’ i , - UncIiel ’ t’uu - a CI,cns m cc’s- ’ nn t o u n . ’. c_ e c l c c  c i l ’ ,’ u_ -ci’u_ s- is -

c_n u c l l e - c c s -; cio cu -n r’ c_ l’ene n u - c - ccc  - i c _ r a i j I c ’  is u _ c -’u_ - u - - c _ e s-- c! as ‘ i c c  n e ’s - c o l t  s-I  c u - n- _ i! cc . ‘ i _ cc ,
‘eu_ c_u i_ Oil : C , - em s - i  r n r an , — nn:uu _ i a i _ c .I ’].ue n , L n e s .  1’i , c n ~vcn I c es-c ‘ o~ al dissolve ,c sol~ u_c s- .01 ’
cite -cclar~u-.u_i.’u Rive n’ c_i ’. I cees  n c c n ’ n ” ,’ , Ar ’! : :cu- c , ’ c , -~7as 5hc _ ps -r i  s per m i l l i o n ,  m u - ’

dc to l~I , ‘c _c l:ccs- ’ us- d to i’crese:Jc, canal’ ian,s of sc- -u-e l -c- n cc : --: ,’

. ‘onnce i c n ’ot - lc ncc s  O: ’ , f c _ d I ’  iuu _ - -c -c ic _ 1:u-e or ’ u - x i s - ’ i _ n  ‘at en ’ ! c ux’ c u _ e  - ,i ’ i se - cu_ c u - u - r n , in n c : - c -u : - n ’
t. ‘u u - cut . n: e” n u ’ al c_ - u- cc ’ er ne ncd  solid c-u-as I v_n , c~~d i o l o u _ h i c ,nnei . l u - c c :: ‘ u u - i s  , rc:us --.l~c_ i i tot’s , a: , ,!
c_ti _ I’ palm ’ Tar ..

I- load c o n c ’t t ’-ail . measu res i n :  s - , t ’ tu _’u - ’ -c_ ii l o t ,  cs-c-s isted of :1-s-v_ c -a a - c c . ’ u - - u _ c l  C ct o l - —
ale  of  about 1.2 c c i  il i on .  acr ’ c- — m e’e ’ s- cu _ c !  nc _ c _ u - i l . l l c i c ’—c _ rr u - ’ ian ,c~ ‘. r ucc n - ’ n . c c c e n , ’. ,’ : v ,- a —

t n ’ s - u - e s  on 1.8 t : : i u i _ i o m ,  acres of ‘.-u - ’ u ’,c n’u - r i , c’ -.i a r c-a .  ‘coU rt ’ n c - c l  I-al cu-. a v _ c l t . i3 m . cJ,i l e t , - - —

:‘icial e f fec t- s  accrue from other r ’ e s -o rv o in - s  non ’  a r es-ms-f ed s!’c- c ’ iC c_ ccc_uii :; I ’ s- u - ’
:loocl con: ’ roll .

1965 Lancd 0wnershi~ arts -  Use

About t ’.’,u o-nc h i rds  of the land was owne d or administeres  by ‘c u - u _ i c - n’ s- .! c - nr c _ i
s I n c t e  s-overncmen :’ s , as i l lustrated by l . i r c c  chart ent i t led  “ u - a n u s -  c-u - c , u .: n ’ r ’ , :. i r
s-lcd A d,nn ’u_i :cis ’, n ’s- i i-re u ’t a tus , J , ) ( c 5 . ”

1’s-er -cc ctc ’ c_- ‘ . c’ nc cii l . io nu acres , or i,IL dt , 1+3L. square mile s , i n ,  ‘,,a l’ec ’ iu _ c _ - n. .

1- ultiple i s - n c _ c l  use in 1965, wil,ic concurrent uses on some land , was as fol-
lows .

Multiple lan,d uses-~--l ,O0D c-ic’s-es

‘ ror clnv_ c ,a s-nj  pasture v i l de u - ’nce s s , cu _ - c l cu - u - t i ,
Iu - ’ u - ’ i c’uu fed I , ’ - !,j~~l Oi’jc’, s - e cu _ti C c _ n l t t r r ” ’.l 2 ,u. h

s-;, c ’cD~~

C . ! ‘,‘cc 0- ” sok fx’a:ci  m , 1 s- ~~~ ‘ ‘- ‘colon ed min ’ .c- r’-ii
produc 1 i s - cu

Ii nn ,b er produc t i _ u _ u -n~j  ‘5 , ~ il , - - I -eve loped I_ i s- i ,  men , d
wildli f e - “5-

Ui-bar, a nud m r s - mu - st  ri ‘ii 331 ilili’ n~i’v ii,

7 n ’ n t n c s m ’ i t c l” - ’t ’ i,o c , ci : .d
uti1i~~ies ~i t i ,u _ i c ’ J ’ e : ’~n i1 ” i ’ ’ c 1  c,’- u _ f a r ’ r n l : u _ ’, ic n

- ~~c.’e1,, u _ n ’ u ’ c j  :“ n - c ’ n ’ u ’ n v _  ~ofl 71 “nc- u - i ’  c i r u c n ~ ( !~‘_i acres a r nn :u _ ” t ’ - -  )

1 n - c m  - c ‘ , - ‘ cc c i  ‘ t ’ u ’ c ’ I - a s — — s -  a - - n ’  ‘ “i c c _ c c  - c c  n u _ c l  u-’0J. u_.’~’ I ‘
- ,- c t i ’ n ’ u ‘ n I

2 ’u



LAND OWNERSHIP AND
ADMINISTRATIVE STATUS , 1965 ,

UPPER COLORADO REGIO N

P U B L I C  INDIVIDUAL PRIVATE

SECTOR & SECTOR

FOREST SERVICE CORPORATE

18% 20%

BU REA U OF
INDIAN TRUST

LAND MANAGEMENT 15%

40%

\\~ TAT~~~>

,,,~1~~~~~~~THE R F E D E R A L  2 %
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C u -c ‘ u _ u -’  . ‘ n c c i i . l c _ u - c :  t - . - c c s  ‘u_’ n ’ I u - - l u _ - u - ’ ‘ cc u - u - ,  c- ‘ . ‘ u - n

555 c u _ u - l u - L i o n. - ‘ , ‘ - I u - - u_ - u -  - 1- . c ’ I : ,  c _ t v _ c : :  , Tu _ u - c _ u_ . - ‘

- n - - u- - u - u - -  - ‘ - u _, n  2 ~: ic_ i i u - , .  uc , n u - c,,a u_c

u- u - ’ - u _ ’ c ,  5 c u-u-i .n I L- c  I -c u-- c, ’~ - - u- - . - - - c _ u - - , ,, u - u - u _ u _ u _ u _ i  cu - u - :- ,

‘- ‘c-v u - - i - ’ - c .- . S ‘ c c _ u - u - i  -c. u - - - .s- c _ ’ u_ ’ u _ ; c_ . u -y c _ u - f l u - - v _ u - ’  “ , c _ u - ,  ‘ 
- t c u - u - : u _’n ’ t

cu - c u - c , : - c ’ , - .n ., c t .

i’u - - u - u - c - , t u _ ,  u- “ 5. ’ : u - t i l ’ . c n - -c u _ n ‘ ‘ - c u - - , -s -a - , , : ,  i c _ i c - - c ’

s -u -c ” cc u - L u -  u - c ,  t ,,- c c :  - ‘ n -  u - c _ u - ,.- u _ u _  - ‘ cu - ‘1- t,j u -: .cO

u- ’c _ . ’ i ’ - u- : h ’ ’ — - - ’ l i i u - c ’ u- ) ,c la ’ c’ c- czu - ’ c, , Cc- -v _- l ’-
- ‘ u- - so ‘c u _ c ’ ’ - ’ t” u _ i t  - ii’

u-u - u - u - n c  u- ’( L u - I l l s - -, t u - : . c ’ c  - c _ u - - c t ’ n - - u- c ’ ’ ’ u-. - l c _  u - u - cc , u - ’ u_ n’l ’ ’ ’ ’ ’, .,u-

‘c I ‘u- n c_ c_ I -:-‘ ‘ - v  -1 - ‘~ 
‘ i - c_ - I :  u - u - n  s - c -  , u - - ‘ .I ’ I . c ’  u- .u_ ’t u_cc t s- . —

- “ u _ i - ., u - i! ‘- . ‘ c’ i - c _ l I m o  c ’ c m c ’ r - ’ l v _  ‘‘ c u - u -  i -  c u -  I ’ ,’ - ‘  

.1 -u - u -  l - ’3 u- .r iiii ’ cn - . i ’ c. ‘ u - c - u - s - ’, ‘ u- c u - c i - v - u -

cu-I l u - u _ I  l u -n l u _ i c  u-’ , t . u -  ‘— c _ - I c _ - c_c - u - I  u-S c u _ i

Lu -  u-l u-i l - 2 ‘ r i l i i ,u -c 1.- u - c u -c-’,, u - c u -  - u-s-cc’ ‘- c u _ a u - ’- ’ cc i  I c u -  c ’ i c c - u _ u _ I  l u - ,
c, -’ -u - ’  - I u- n- - ‘- u- - ,, - . n t ‘r

u - u --- -. ‘ ‘ i ’ ’ . -l c ” l  c , .1’, i- i  icc ‘ u - ,  -- u - , - - u - —  - c - c _ c - ’, : -  u - ’ u -  c , ‘ c  - -

- - —~~- — ~~~-~~~~~~~ -‘~ - — - - -- — -  - - - -~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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PA.Ri V

111 .1 c tNP,J , iJ c_ ’c-- ir A.ND DI - ~-2-I~D::

The l’s-c_ c_ ’iu c .a 1 t r c ” cc_ l u-u_n c c_ r i d , ! u _ c n c u ’ t u - , d c c _ c  c_ s- cc’ based pr innar it y on ‘1,1 cc i’s-u- < s - u _ O n u _ a  I
interpretat ion u _ u - f t I c -  p ro jec t ions  j u l  the tax’s-ct years 19-50 , s- u --s -’ , c.c _ nr c l
2020 , prepu-cI’v_’v _ n by c_ c- ic- v_ c_ cc , ‘s-f c iu -~s in s - a ss  c ’ u_ cac iorr nc_ I -u- s , Departcnent ox ’ font s -cu_ cr c ,
and i’ I u_ u - i u - n io nc i iu _ c  i’s-u- cu - s- -u -u’s - li  c ’ u-u-u - ’v l u _ c e , Department of ~is-r iauLtur e ( Olil-iHI) . Among
these ~cI’ u , , cs-s-t iOu -u -s were popula’f, l o n c , employment , and the procc ’s- u_c_ t ion of
agriculturai acid s-thur  cuu -cs - :r oln i t i s- -s- to meet demands w l t h c _ I u - r  the i-es-iou-i and
to supply a portion of national 11 cc -u_ I S. Several segment s of t ine OI ,l Ic_}t tc_ l
p u - ’o j c c -n t c ons  were adjusted to represent local v _ c _ uu - i d u - t i o u -~s. TIrc ’ sc i c n c l . uc ’i ecn
utili-.ctng available feed and forage crops , t imber produ cts , pi” ov _ l c_ c_ ’~’ ‘, mu - - ’

minerals and power to meet u--es-i onal and export u-ic- u _ u - u _ is - n, ,‘. cu _ c c or n r u - c - o c c _ i m v _ t  ing r ’cn c - -
reat ioci  and f i sh  and wildlife u - n e c - v _ is , au-nd .innter i ’eg .iana L water s-,’x pu _ u -u - c - t•

i>i’oblencis related to watershed protect is-a , flood c o c i t r c _ c I , wncc t cu -u - ’ l u - n ih -

ity, pollution control , health factors , u - n r t u - L c n t u - c i r t i n u _ l.~ a - l u _ r n u - 1. i _ U I c  - - s - V  c_ ro c cc : r ( - c , c
and other needs associated with production , u - cr c _ u - described.

These projected development s result i_ri u-’c in s - i i ’v_,-c :r ecit s for wal e-i’ cc _u -u - in n c ,:-
soc iated land resources. Water thus become s the primary index 101’ citu _ c_ ’u- €c :-

opment of the regiornal p l.ancu - .

Population

The popu Lation of the region i s  projected ts- reach 680 , u _ u - c ,- u _ . u_ c - y  2020 ,
as shown i _ c r  t hu -  i’o L L o w i :i c _ ’ t rj u ’u_ i c _ c,c_ t i s - i , .  This incn ],uded the i. u- tc-l$ 001 pro—
, 1 cc u - u _ n ’ 1 -~~uc cs ’HtL , t h e -  ! ry th ’ s - io s -i u _ .’ portion ox ’ A r i sou-’nu added because at ’ i t s  im-
pa ct on t h u- u -  I n n s - c Juan cc_ e’c :r .u .

ub re gion an- i , ‘ tatcs  I,Jc~ 5 1930 SOc_It)

l- ’n.ni’ -.A r I ‘u-’3 001 projections with Ari zona portion added
( E - -  - a n omie subregions other than Arizona)

- -
‘ - R I u - ’ u - c i  100 ,5 1° 107 , l , c ) u _ l l2~ , Sc _ u -u- ’ 151, “'00

“ i - n - c L3c- ,725 L52,°uu_ ’ l’(l , ) u - c l , s-9~, ‘ u_~ u_

Hi :, - a , :  - c_Io : .. u - ’ c c c - c a  128., ‘ t l u ’ , ~u - ) u -  . 11 1  , - k f )  ‘h ’1 4 , c _ ’ c -

~7T, , 
- - I4l ~’ , s-. ’c 53:,700 JIPRa , -

c i  s - a - c u - c u  , ‘ ‘ , lOO Si, , ‘ c ‘ u _ I  5’ ’ ,.c ’ - ‘ n
1 . - c _ c _ u  - , i u - 5 c - 205, i u- c_ , - - 15 ; ,::, : I 1 3  , ‘ iu - u _ i l

1.c-w ‘ ‘
‘~~ , ,

‘ ‘ n lit - - - ~‘5 , - - , ‘ - , - i5 . -- 1 .95,- I - - -

-- - S , 500 -5 , i c _ u _ - I I 7 , I O U

~~y- u _ r u - u _ l n l (  . • I 
- ‘- ‘ ‘ .000 ~c ~~~~ . , - c c u _ ’

i c - g i o n i  - ‘ , - 5, - , 200 s- - , : ~~~ OI , I

- ~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~•‘——- -“ ‘-~~~~ ‘— ‘~ ~~~~‘ ‘~~~~ - -‘ - ‘~~ ‘~~-
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- 
u _ ,

~~ , -0~ - ;t ~-.i ~ 1 1 , 1-P- , u_ -P D .11, , , ; - ,~

s- c ’ ;- - - 
~cI s-c- :1’ s - n c ’  c , ’, cc

c-he u - , 1 r s --c :,c ’n l t’ cc u - c _ - i ’  u - _ c - - I  cs-c c- f l A t  i’ , :, - ‘ c c , c - u - l ’ . c _ u _ - u_ . ’ , cc u - n , ’ c _ - c  u- c - . ,  u-c_ c c_ I at ’ ’ - : ’
, ‘ c_ n ccds -  n , c , c _ I  - c - u_~ , i _  - ‘ u ’c ’ ’ ri ’s-’ u _ n ,  - i ’ c ’ s - - u _ u - - ,c _ .cc- .’u- ’ ’ u_ , ’u -’ ~- ‘ . I - u - cu - h cc _ c _ u - I  ~. nu _ u _ )c r c u - u - ’  Dc _ i 

~
. - i ’

1” .

I’s--ed n i ’ s - u - i  ~‘u- ’C c- -u - i, u - v _ r u - u - s  ‘i’ u_ .-,’ u _ I c , . ’ c _ u _ j  on I n ’s i c_ - u _ t e d  au-id c_h’;.’ u - i - u _ u _ r u _ A
c u _ u _ c ’ s- c . : , I t i c L s - u _ u - j . i c _’ c c c ’ ,’ , f i el d  gra in i ic , and ‘n i l _ c u - s - c -, !iu - c _ v& ’  c u _ u - - u - n c -  ‘ u _c u _ u _ c _ IA - - c — —
ncn u _ v _ l  pc~s-t  u_u ’s-c’, ~‘ange , arid mu _ n c _ u -. i_ ye- dciv c _ u _ u _ d u _ l  c - c l — — t O  u - c t  1 -c Uu - u - c _1 m u _ c c  .e I’ - u- SD c _ rc . ’ u - c u - S

to pi’ c ’ u_ ’cc _~~’ s- L ive sto .u -k  c s - c _ I  l i v u- ’ ,,c I . o . u - u _ c _  f ,r oc_ uc ’c t s  -, ‘o m c _ u _ h c c _ e x i t  ‘,-, u - c c  I c _ u - - f
c,-u- ’a ’ cc’, 1 -s - c , ,c ’. T c -nc _ c s- c _ u - ’ p r o c _ l u _ c t  ion i’ s--I ’ Is-s-I s  t l , s-  u-’c-s- l o u - c  pc_- I  cot ; u _ c _  s-a a s - u _ n a —

i _ cc _ Icc-cl i_’ is- Ic_i a c c s i_~~ but ic_ c c iu_ s -t u_ u_ H I’D pi’c,s-, c a t  1-s-as . A c,”c-c_ cc ,n , rr ,, -of j .,c” u , c - u - t i _ u -
i’ s-u-’ t : u _ u -,c ic_m u ‘or:: - ,od ,Lt ies c u _ r i d  ot Ir c~’ food u_ - c u _ c _ c _ i c  is a: , ,u - \ -,-’ nu _  r u - s -n Lou --i .

~u-s-i’i . 2  I c _ i r a  I
u_ c_comrrrorl i. ’u_ ics U n i t s  1965 1980 200 202t

Beef N i l .  L u - c s .  20 7.3 2-32 .1 ~~~~~~
Ps-ru--: 1-i l L .  lbs. 2.0 1.5 2.0 2.6
Las-nb and mutton 1-I l L .  lbs.  87.7 1. 0  12: .1) 15 ’ . ’
Wool 1-11 1 . . I c _ u _ s .  12.5 13.1 1’ • 1 2 .o

h i t s-  1-ill , .  los. 1 - 1  .7  s-~i f .2  ~- 5i. s- 505.n

Farm s-his - s - eu - i s  I - I l L .  lbs .  - .5 0 .9  - .1 .
1c~s-;s Million 3c , .0 S3 .  5 5 .1. ‘(5.

Feed -s- c_ ’op s
11cc ;,’ 1,000 tons I . 1 L.Sl.13. 3 L ,~~-, - ’ ‘ c u- 7 ,  -1 . 1
cu - u- .,e-, ~‘ccin 1,000 c c l .  5,1 , 7 . u  i ,I c ’- ( . l  B. - u-

~~ ‘ ‘ , .~~-

1,000 t s - r c , s -  L - ’ u _ c _ . l  u,1O . O  ‘ - .u  ‘u-Dc_ i

s-n c_ sc _ c ar e  at c_ -i c_ ’c s , :€ - 1,000 s-LiD ’ s - ,737 .O B ,c-c_ 3 l .2 Ic, -‘
c .  c_n- l . ’ , ) u - .5

(I’ l , c c u c i ’  s- lOp s
- i u _ c ’~~ey (i-ioi ’ c . c ’ \ ’ l ’ c _ s - )  1,u _ u _ 0U a u - n .  , .,c , - : 1 . 5 u _  ‘.0 2 , c _ ’1i u - . U  3, - .0
[s- t ic_ h 1, - u _ u _~- c . c c .  3 , 5 ( u - . c 5, 115c_ ac_) 5~ 

. 0  0, 5’ .0

u _ s - u - lu - a i ’ s -  1,000 tons ‘u- .0 108.0 1 , 55. 1
2u -rgar’ beets 1,000 tonu s 1 , : • 5 3c-1 .0  50:.0 .0

Dry c_ ce - a d s 1,000 -s- u-if . c - .0 535 .u - - ‘ . 0 1, - .0
Tn~s-k -1’ccp~ ’ 1,000 cr1 - . , ‘ ‘ I . .O 331.0 - , . - - . t
Potatoes 1, 000 - art . ,c’ ’ 1 . c_s- lu - t . : -, .5 ‘ I , .  c_) -5 .0

1-1 1 L .  cu. I t .  53. .’ L ’ 1’c .S 105.3 - -

l u - c n n  ccc u- i n c  I pc _ ’ cn , i i - - h  l o s - c c

~1~ 1 I s - -  s-u- r iu_ ’ I l u -  I l u -ic - ’- Ic ’ 1 - i ’  1c c _ I  c c-  ‘ L i v  I I  , ; l u _ u - ’: - I  c u _ I c ’ : m c_ ’- ,‘ t i i . nD n. n u _ c , - c  i t ’ s-c_ u--c - u - c -  I cl
ot ’ c n f m u ’ c ’ cc _ h ’ .- c u - c c - i pr~c _ ’ c i u - i  0 i o u - i  c_u -I ’ c i  c - - u - I ’ ; , - t -

B 

— - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ , ,~~~~ ,_, - ~~~~~~~~~~~~~~~ . . ..~~~~ . . . _ . .u_, . ,, . ,‘ci~~q~~~~~~~’~’ 4



‘1,1-Il’ V 1( 1 1 IA ’ . ’ ih ’,i-l .u _, ’ ~l A ’

u_u-

P~-o . n c- ‘ c t -A v c c s- cc ’ cc ’ u- . I r s -  t c r i c , c - j ’a ’, s  ni ce -dec _ i W I ]  - c ,cc,du-’ 1, - c -  1 - s-~~~u- ,~~,

bu l l  - , . The m c - , , i k c _ c u - ’ deve h . v_ c _ - c _ _ c n c r c u - . . t  -1 Li be u - u -’ - - ‘ i  c ’ , c~~- cc, . c , c _ - ’ n c _ u - , l c ’., u - :c m .c _ L .
c - u_ - i - s - n ,-” ts - - c i m : c , , c u u - i c’u c _ c ’s- ru - cu n ’ c ’ - .’c i- , c - n c _ ; - a s - .  -1 ’, r , u _ - u- ’n c _ .  — fuels ic ,ter’a.’L I o n , ,  c ’ u - s - h r  - c c :

c n n - r u - I .  ‘ nu - ” c _ r c _ i ’ c : n c  c c - -u _ n oil. chi c u - I s -” wil l  u - - s--p c _ c c _ nc -  J - c ’ - t r u _ , c l e - u c c  c c _ u - u _ f  , ‘ u_ . c c c _ ,~~ icc
n i , ”. , ,  c~ I - c t _ cc - c I s - u - .  A - i l  s-hale cu - u - cd u __ c - tn -_ eu - ’  sy nc - t i c s -”. I _ c  I ’ s- c- i  c_ ce ve l : ’- c _, : : - .u c _ ’ c , u- . s - ,-a -’ i’ s- ’

c u - u _ ’I. I’u - ’
~’ . c ‘ u -  e l  ccc — : iec _ c _ c ca - l u - u _ i s - c _ u - ’  r o D  -s - n ic _ u -’Ll y i. nteu - ’pr’e t c - c i  OB: A ’ .

s- u_ , e. ’t , i ~c’ } u _ u - , s - s - - c _ ’

A t c ’ c -cn ,c ’ u-idous : c . , ’x - c- n u - c - c- u _ _ c u -’ s- I - t i - A n  c c _ s - s - - u - ’’, ,’ 1 u _~ ’ - cu _ , c _ , , ’t  I s - u - I  is ~‘ u _ u - -,ju irc ’d o
- c c - eL cu - rol es - t ed u-u_ us -u - v _ I  u-iOU u-~cs-t).s,r’L cu - Cs -c _ c _ IS .  Over :5:,: p e r -n on c ’ . ccl ’ c_ he  c’ :.u -u- l’s- ,
cc x - o d -c , ’ef, will s-c C, - , : u _ u - L e o  to cc c -  P ,cu_ n lu’I- u- L u _ nr t , n c ’,-:est , Great ilc,c_ sI cu _ , -.: cu_ - s- u - c _ c .
C c c _ t I 1 ’ u__ c ,c_ - m 2 n ,c_ , bv_ :- ’,’:cu _ u - .’ C s - t s - cj’ c , c _ i u__ c 3i. c_~~l~~, c c _~,d es-c_st ox ’ t m c _ e ilos -u_ u-~’ - 1-c- . i . t c u _ l cc-c. .

I s - - cs- l u _ - c , c_ A c_ n c _ i -  Vu-- i ’s- s-c ’ c - c l -  c - c c I
Yen - u-s fo-u-~~~~ ’ rs - c - c ic,H _ cu -’c c _ c _ I C c _ c c  1~~~c n i ’ u _ -  I 

Installed - ‘nc-u-cu-city Inn t :cc -c ’ law c c_ t ts

193o !~ i_ ,socu_ l3, I~ - - 13, 5-JO l ,.’u_
2000 ,iu-,-’:- , 9t~W) 3 - - -? , 500 5. ,IUo- c_ , c_ 5 - -

2020 L/(, ‘- ,. . s - 5 , 5-~)c. S2 , Iuo l ,~~

fl eu - c_ e i ’ c -.t - i u _ u- c ,  in ’, ‘- , D, L~. , ’~~ ,-’, i . , u _ s - j n t u - t , c,o’u _ r~’s

- u - -Bc)  5,~~~ , c - - , 
‘ ,,~ ) H ) , ’

~.- 5, 103 , 170
2000 Li_ c , 282 , 9~’iA , 5 7t) 5, 5 u _ ’ 300 , - ’ , ’ -

2020 3 , 1 1 37, 21 ‘ - .5 - 5,:

Li i n .  - , - , c c  c, - ) ‘ u- c c _ ’  . a ’ m s-  l’ t’c -- s- - i” u- ’ s- ’ .

- u - - I c c - n ’  c u _ C c - c _ I s -

u- u- u - u - s - u -u_ ’ I ‘ ‘ ‘ eu_ h “i ’ ’ : n - c ‘c l u _ a u  n c _ c c  n cr ::- i - ‘ - ‘, I cu - c  n ,  ‘ c - c c, ’ I m . ‘ Lu - u - c _ I t’ L c u _ u - u - i m  c , c : c _ c  c c , , ‘c - c c - c c
u - ’ i m c _ i , e r c _ c h c e c n  c,c, c , : u u _ ’c- m cc -u - it , A l  u_ - u _ v _n - ,c _ m .  c i ’s-I , I c - u - ’ ; u_ -- u _ n  Lo u - c  cc _ u - i-I - c c _ n c ,  u - , n c_ . ’u, - • rc_ ’ ’ c ’ u - - ’ , ’ i s - c u - .
u - i s -l i  and ‘u-c’ 

- ‘2 1 i c _ n  , m u - r i d  ‘ru -c t i - i’  u - u - , c c _ I i lty .

[ s - c _ c ’, -I u - c _ i i c c _u_ ’cn : ,u -u-nt

I n ’cp l ’OV c ’ - c  c ccc i d .n c _ u _ ’u _ ’ cc .c ’ u -  c - I: ‘ d . c  s - I - n’ - c t  ‘ , : ‘a I n - u - n c _ c t  l a - c ’- s - u - i  -c r ’ c c _  I : ,  ‘ c u - n c r ’ ccx c ’
c c ’s - ., I u_ I : ., ‘i’ c ’ n cr n c ic- ’~ - m : , - ’t , i _ c c _ u - n  c- ; ,  1 , 00, s-I l l-I ’ s-c (u- ui , c c c i i  c c , l t  c : , v _ c - , t  c - c ’ )

c -y Au - l ilt ) i c _ i  n c _ s - e l  u-’ ccc ’ i u _ .’ c : n c _ L t y iu - ii,c-u - ’ u - ’i’u _ ’l u - h  Q iu -j ”Di ’ I n ’ - ’ i ’s - I, ‘ t i c , . u c-’ t’s - ‘Icoc cu - f ,
~‘

, (c  - ,Oc_ 0 ac _ s e c _ c h u - c _ c, ’ ,c_ : I ‘ u _ m u - u _ I  w- , ’’ u- ld c _ cc ,- ’  c c :  v_ 0. h ’ In ’ u_ c_ u _ c_ c ’ cm c c a n c u _ ’- - ::. - ’m . I ‘ul. cc L s - d c _ c l’

‘-u - i l 1, n ’ u _ ” -c - ’ r I t  i i ,  I - t i-’- i i t ,  l u - c c ’ s- c c _ I ,  01 ’ 5. ‘ . i  u - _ i  c v_ c ’s- c c _ - u - u - - c ,: u _ u -  c , u - , , c - c : Ill - : c - ‘ c _ ’ ’ n , s - i  is-
1,and cc . (‘I , criu - l’ r -:, ’ r ’ w i l . ] n ’s - u_ n i n e  - ‘ u_ cc - u -’ c - u - c s - s -n i  a - u -’ 1 , nc , h I c _ c u - ,  c _ u - ‘ u - u - c c . i ’s -c
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-is-vs-i, -pmeat . C - -u - u - t x - -CL measure s will be required to prevent fertiliz er -n ,
p e at  A ils - cc : , n c _ u - , ’1 u _ t h s - r  pollutants from c - ’u -u - t e r i u - , s -  the stream system . 11-u - in. -
r. c- c .nc _ ,ce of min imum flows for u-~~ter quality , f i s h  and wi ld l i fe , cs- -c_ c -_ c - _ cu - i s , ,

u - u - cc _ i ‘a- her uses is desirable in some u - i cc _ c - ru - a .

Therma l pollut i s-r u - has been minor to date. However , heat output ~ Ar -s-c

‘~i c u _ cu - ’ nn u - c c _ 1  p ‘w c-u -rp lc- u- u - ’c _ u - ts  is exp eu -a u- ,ed to increase 30 t imes.  This t r e u - nne c c_ c l ’ c - n , :
c u -u -n -u - c u - c t  - u-I ’ heat must be managed to pr _ctect the temperature tAr fish ru-u -ad
xL’cr water -as-clf-purifications.

Tin s-re  is li’ s--cit need fo r  is- i -ar c -u- -c_cu-s-i_i survei llu -u -u -u -s-s- cu -u -i d c -cu -t u -i ,C u -n.c_~u - l  s-n I n c  a - u - c

‘a-c ’s-s-a of domestic as-c_ Is- s-u-i’ , s - c_ i _ i -  pollution , solid w cc c c l  cc dic:pu -s-c ” :.s - L , s - - s -u - t i c c, - , ’ I  -

cat pol lut ion , and disease vectors. Particular attu-antion would be s-i’u- ’ c - : .

to c s - u - u - t r o t  of L u - t a u _ n K  emissions i’i ’O.’c c ”c c cei’ u - :Ic _ I. — u_ c_ ’c_cIiel” c.it i_ mis- p i_ s - u - u - a - tc- c,c-- ,d c - i i~l cu -s - s-’t,
I’rom mu - ri m _ cc - i ’ s - I  pr ocessinis- to prevent degradation u- s- f ’ t , l u - c -  s-cni c ,Lronrnen t .

Rest -s - i ’s-u _ a- ion c-i ’ cu i_ a- t . ci’ ucc - i_I n c r _ u - i m p nc_c_ I ’s- s- S and control, cc _ t c d  r: t s-u- ’u-_c i, l 1 , - s - c _ t i - u _ c c
of the tailings piles arc_c s-e s -c -sos -u -v to reduce erosion and the s- c __ c u - c’i ’ ca c , i_ u - cn , -
t ion of water cour ser_ c cs-cy the radioactive material s and heavy u - ccc - ’t u - c l . c _ ’ ’ u_ i’c,.ccr: - -

~:s- ’i-ted wi t l c _  ti _ c c -’ u-ned l u - c u - s - n c _ t in.

u - u - - s - c _ c _c_ -ct (‘.~cc _ t s - ’ u -’~

W s-u-, t u __ cr  u-- i_ s-ci t c_ I c -’c , :c :i n c c .ic_ 1 by tine -s-c--s-c-u.’ 2020 lu - c _ c _ u - cc s-u-cIjcc-’c’u-nt i ’s - c u - ‘I -‘ - c ,; wi l  Ic1 I :

- ‘ u c cr u-c _ tc , s - L ! . iu - cr I tat l u _ u - u - c _ u - c  w I L I result is- iu - i :’fc -’ s- ,s-- u - _ c c _ t  “u_, I ’ c c d l , c _  u - c c u _ c _ u - u - i u - i t - 5  l u - u -  c_Li Vs-u- u _ c c - u _ c , c , c _  cc_ i
,

I -  - 
- 

‘ 

- u - _ c s - c ’— i’ c_s-.,’l , i_c;,- Cs - I c_ u - ru - ic _ ic, Low Mexico , U l- n u - l c , s-c_n i_ I c- ’ - -:: i c c , ’.

s- c ’s- ’ ‘ c- ._ cu_ 1itirc’nt ierc ts

- - ‘‘ u - l ,s-- ,yc c _ cci ’ 2020 I,, ‘ u - u- ’ : would -c- 0.—c ’ itc ’ - n c - i - I c - I  is-fl u - i c’s - c nn’ a-i’ u - .  -
~~~~ 

n u - , i  1—
L I - u _ c c  ‘ c_ ’ u- ’c _ ’ — I ’eu - u _ c u - . l i c e  ‘ c c - - n , ‘ u _ - : r c ’ c _ c c - , n c l u-c u - ’  us -n c c u - c ’ s - cc , w l c _ i , u - h  I c c _  c c ~
0 1 ’ L I n e  t ‘. ‘ - ‘ c, ‘u~~0 ‘ , -c _ ’ ,3 .2) m u - i  L i _ s - n ,  n u _  ‘ u - c  — i ’s - c t  . lu-n m u - -s - I is-I ‘n a -  - - - ‘ - ‘c’-
c_ u - c s- cl- ’ Ic c _ I  eu _ ’i  ‘ ‘ u_ nc - u- - c c ” : ’ - -

~ 
n c _ t A  ‘:1’s - u -c_ i _ c I d _ c u _ n . c I s - n u _ t  1 o I ‘u - ’  i s - u _ i lon c cu - c c. I’ c’ :’ l—

“ u _ l l O f l  c _ u - ’ , ’ ’ , I’ - . “I- ’ c L ’ c - ’L” c . I , L -

1. ’u-
. 

:, c : c _ ’ ”,’I n c _ i u - - i ’ c u - c - s - - c , ’ c , Cc : u- ”U cc _ _ c ’s - - . i r n  n c r - u - c _ I . ‘ I ; c _ ’ u- ’L : , c c , c ‘ c i : i c , s - i i ’ I c , I  u - c u - I c _ u -’ c u - u _ u - i - —

s - 1 lu’ ( u - . - :‘ ‘u - ’ ’ uc_ , cm c l ,_ ) , nu - r iu -’rc . ’c’’ , I c ’ ( . -a- t~
- u- ’ - c _ u - u - u _ t  - ) , n c _ c  u_ _ d

c _ u - t n  c - -n A l  r h ,  u - c _ nc - c u-, I I  , u - L i  u - u  -
: n d s - t  n ’ s -_ cu - ’ , “ ‘ I c _c u - u - ( - . U n - u _ - i ’ - - - c , I ) -‘ c u _ c - _ c u --:— 

~~“ c t , - h  ‘ ‘u- u - n ’ , - c c  I I u-)u -i c ’ . 1  I c  Vs-- u _ c t u _ _ c  ‘I’ , - u - c , ’ -

u - c ’ ’ - ’ ) ,  ‘ c c , : c  u_ c . , ’ c _ ’ c - : - l — , - I , c-’u_ ’ t _ . i’i - c c , - ’,,’u- u- ’ , ‘u- - c cs - ’ u - ’ cc _ u -,, ic - u - n c ( - .~,u- ‘ u ’ ,n ’ ’ u_ ’ c , u - ) .  ,‘u _ r c u - ’ c c , l

l . i c ’s- m c u - i I I I o n i  ‘ - - c - c;— :’, -  (- u - ’ 
-
‘ ‘

~~ .,_ u-’ - , - i ’ ’ , - u - , t  -s - u -’ i , c c _ c ’  I ’ s- c-  I s - i c _ - i  1. 0 c c )  w- - - ,! , d c c ,

‘ u - s - u i ,  I - u _ i c c  c ’, f , u _ ’ n - , c_ ’s-u- ’Ic . c 1 ’ u _ t I I ~~’ u- ’ - - c ’ - -n s-- O i n ’  ‘ ‘u- u _ c -  ‘c c _ i I - ’ n ,  l u - c _ u - c _ l u _ i  n u - - , - , ’ - , u - r l  i - i ’
I, . - c ’ ‘ c _ - c c  I - -u -  u - c . • u - u -. - u_ ‘ n ‘ - - — i c ’ s - - u - -  -‘a- ’  - r u ;  - I u _ -~ - l u _ u - u - , .  I n s -  n .c I s- 5. ‘cu - c u _ I I , u _ ’  [

‘
u- i n ,  c ’

- ‘ u - I ’s - I  s - -w i n i p  c u ’ s-c- 5” , ‘s-’u- ” ;n ’ , c _ - u - , L s-n “ - c m ‘ I c - n - l u - i  i u- c_n I ’ ‘r’ u - h’ c _ - A l ’ ,’-;
- i , r ’ -~ - s - u _ , l -  n - - u - ’ u- cc I - ,’- . ’ I ‘s-u- -c -A - ’’ i s-c u- u- u-~ c_~ , lICCO , u- tn_cl ; ppp •
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PART V i- - c  Iii- , Lu - i _ I , 1111-PAl /321 Dc :‘-J : r _ c : -

L s - c _ u - u _ I - - c ’ 21 i t ’ s-- nc , ,

I-tc_’c,l s-ct  ions c_s- f’ c - u - ”  : c i _ _ c  ‘u-. I c - n :  u - c u -  i _ u - I I’ c c n : c s - c , t c ’ ‘c - cu - i the - ‘s- s - u -u - c s - c - s  ur u_ c_ _ cc.,s- i , ’ ac , , , _ cc
by ec s- r u - oncu - i u _ n c u - u _ m u - c _ c  s - c _ I c _ - s - ’ c s - I  I ou - _ cs -  -a - i I i i’ ’ u - c .  Is-c-- c _ c :  i s - u - t i  u - i - _ c u - c _ n d  di /3’s-cs-mi ’s-: in I ‘ u- u - , u _ u-

n~~~ s- ’ In u - u - cc - ’  u - c _ u -t ire J I u _ u_ ’ l’c a a-i’ I s-s- cu- i w i_ l i  c u - u _ c _ cu _, - cu - ’u- ’ u c i ’ t c - c -c I f s - u - n c  Cc: cs - c _ u - a s - c u _ ,  au - u -—
u __ ct l :c - ’ : ’. I t , — ’ c _ u - - c _ u _ c _ c - u _ i  c u - _ c s -’ c-c s- ” c_ - cc w i ll  be re l u - cl red u- c _ u - ’  - n c -s - c u - nc u-u-nd l u - u - c i r ca -  u - I s - i
I s - ! !  u - l~u-~~~a- s-c_ s-i’ .~ c ’ c , Lt c u - c _ u - ’c , u-_ cc-crc -cs - c_ I  i .~c ., u- 1 sin c c _ rc u _ l  c c l  ldlLil fe , nc _ u - id mAcc--ru-s-I u- c c- ‘‘ c _-

~ 
- - ‘ii—

nt i s - u - c _ u - - a i_ cu -r s - c_’ u - s - u -tc s- t,s-ct _ cf  s-cc_ c_ ac -m u- I, ly c_ Ir s-u - ‘ s -u -li tans -I wil l  mu -c - ’ i’ s-c t Is -”; I , cu - c_ c c_ i c c _ cu - c - -
c r c - cc_ se  ‘a - i_ LI, O ccc,cr in t, I u - c , c_ :c- ’r s - c _ cu - u -i cry u - i c - - m u -c n u - c c c c _ .  T u - u _ s -  u- ’o .i _ I u_ c_titA ni C u- ,c,c_ -.ul s-tt I ,~r.
r_cs-i_nru-,’n cs-u- s-’i_ .:es the prcs- , j  s- u-t c-’: .l land u - c u - - - . - r a  ‘ . c _ dcc s- ~. c cc - u - c u _ u - c _ : c u -~c- 1u- c _ u - ’  s - I cr t l cc -  I a -u_c ’) u_ u - c u - c u - ti —

I
l-iu- ’Lti p l.e i_ au - cs - I n_ cc --ed’s proj c ,n t s -u -,c i _ u - _ c t i n c - -  u- ’u--a u - n , c - ’ a u _u _ u - ’m: p1cc _ u - c

i_ ’ I c n s - u - c , ’c - - ‘u

~~‘ls-s-ipal us~~~/ 1,-- - 5 1 ‘ _ c —- - 2000 2020 i_ c-  2020
. , s - c _ cu - n i ,t s-c n i ’ s- -

Crop land and pacts-cl”
lLu - ’i ’i s- s -t c c_ l l , c c ’ ’ 1, ,  ‘5 1 , -5U 2,122 -53- -. ’

Dry 603 572 5,_ c l  5’c-~ ~Liv s-ct o-_ ck u_ ’ra ’i ncs -, 60 , t c i c 55, ‘/3 5k ,’ - c _  53, - - - ( -) ‘( , c -

Ticccc u -cr p r o d c c _ c L  I s - c~~ / 9, 5 . 1 ‘ a - ,  ‘a- c ) ,u - s-. c.- , u_ , l -5 (—  :1.35
u- l u - s - c u - u - u -  c _ c _ u - cu _ lu - l u - c _ s - I s - u - s i  r i c . ,l 3 _ c , L  :c5c- 1s- -~~ I, f I n s - ’  - J

Tu- ’au-i .s-pcs -’u -- s-c_t i s -r u - and
ut i i , i _ iu - i _ c,’a 598 u - u -3 2 7ui_ ‘(Bil c i ’ ’ -  -

Developed c’ ,, ’ , ’ n ’u_ ’ nc , ’t i . ori ‘ri, 1U:_c 1173 Ii u - d u - 5
Deve lu -u -i cu -u - : i  i’ ’c_ cn i c u -c u - i d

_c-’lIdI, .i l ’u - , ’ -
‘

. “ .~i_ .s U5c c 5c-u_ 8
WI  I . - u- . c_’ u-’ t c u _ .- c_ n S , di n ct rrn ,i I , 111

t o r i,’ , and .s - c U. ; u - i’- c c _ c  d ,c- - u - : (cu-ut I .crL -J c _ ” . ’tec c )

Ds-’u- ’ uc_ ’loped m l  u - c c - u - r u -  I

~ c’ : u - - c c c _ c t i o n  3 c ’ 71 I , ’ . . u- , A i ’~ ‘ t U L
M I 1 l t ’ c~ ”,’ I l u- ll~u- l , 1 2 u- 5 0
C imi,;s-if 1 ccc l w’u-t ,s - c_nroiic’ u ’is- 258 C u-s-s- ’l I u - -- ,

t- 2’~’l ij
Water (cu - u - -c--cs - > Sc. cu - crc -s )  I u- 05 532 5 a- 515 ‘ Lu -a- ’

i,7 M u - i t  i s- l ‘, ‘ c u - cu - -s - c s-f tics -: n c _ u - cu -i cu - I - c- cncr ,cdu _ ’ s - c u - most , u- n c _ l u ’ , ‘u - -r i _s - - c, ’ s - c _ u -c U,

~ T i c : c , c ’ ’ r ’  ~-i” - ’ i u - - ’ t - i on  nn ’r’ u’ cu _ c l c _ ’  c u - y  c ’ c c u - u - i u - s - n c , i ’’ bon , n u - u _ n n u _ i ’ , ’ , cu _ u - b c - i ’  A l , ’ c_ c ” u-n
cry Icy ‘ : ‘ I  u_ . ’ - j c -’ : - ’ ’ , c n c : l n c  n ’ ;



—‘., -—- .—
~

---—,-.w..-’— -
~ 

..- -. -‘, ‘-
~~~~~~~~~

u-u-- ——- -.- - -’-u-- ,,-” , - . . —u---,,—’- ” --.-,— . -’--,’ . ----
~~

- -,
-

UPPER COLORADO REGION
WA TER USE by S TA TES

For the Reg~on aUy Interprete d OBERS
level of d evelopment
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WA TER USE
For the Regional l y In t erpre ted O BERS
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WA TER USE
For the Regio n al ly  In terpreted OBERS
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WA TER USE
For the Re gionally Interp reted OBERS
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Iu - i~c _ 3 ”-u- ’c

i”i’,u-’c_I’Il” a - i - s - l u - I  P1/31 u-’u-I , , u-III :Ic” c’,,I u -’u_ , i l ’ ,’c’ , c _ I

1 ‘ c _ a I C  c - c _ c - u -  s-se i _ c ,  c ’s - c - cc , c _r i - u - n  i n , : ’ i_ I ce  u- ’ u - ’s - c _ n ’,c- ’u- s- a- i’u-c L u - c _ c ,  ii_’ s - a - : , -  s’s-is--- a
s -c_ u _ a l ~u-U L : ’iu-_c “ o a-c ‘l ci n, u_: de’,’- - l .-pu -c,’ c-Ic of ‘.- , ‘ - c , n ‘ c c ’ , I c _ u - c _I , ‘ u _ c s-I reAu -’c _ u -- .- - i  n -e s-c c_s-r n ces

c- n s-c- u- I- -c- u - ’ .s- ’i_ u-’etlu-ec ,:S s-a- the ~,~ea r  -
, 

. I c- -s-elop cccec c_t , of u -I ce p-f -u-c . i c _ c u - c r  3—

n’nc_c_ ”es ‘_c_ c t ’-c_i i_ u-c_ci I u - - i  -u - c ,ai I ,’sis t a - u - ’  s-li a-a ’.ei- nc _ l .a re l inc ’ ,:--,r I , c_ c c , cI c_ u - s c - c,.,” tt’c conu-~
cci c - ’u - ” c_ t I c _ u - _ c of c,n a - nc s ’c,u - ’aic c_ ’ c_ c imposed ‘s-n i _ i c _ c - s i _ c s - n - - u - n  c l- _ c “c c u-~u-’c _ c_ -’cn’. c_-r’ic _ c ’ lu _ c _ cu- , the
,c_ - ”- -u - -n s - i l  s i c _ -r r ’ u- -u - c ’~- of’ c ’ s - c _ u - e r, ‘c _ cc _ - I Il_ ce l~u- ’u-c_ l tccd i c c _ c _ c s - i _ i _ u ’  .1-a - ca l  - u- c , ’,u-L r c _ u - c , nn , ec , ’ 5.
l i e n s ,  s-oals , Cu - u _ u - i  c u_ s - -u --is ou -~ s- i.e s t ar e s  nc_ s-c_ cd other i_ c_ J c_ c cu _ ui _ z ,-s-J - -u - ’eas c _ e u - s - c  also
- u - o n ,~ ide n - c - - n .

‘ ‘ c _ - er ails, ‘ c c - - c ’ s ,  c_ - u - - i_ o n -tAp of u - c _ se , ac_ c - i delic ,-e r’v -u- ;ncs - ’n ,, i _tu -nc_ erC s ‘c _ i t s - i n c
tic_ e ner’ m c c s -of ti ,e ‘ a- la - c - c_ do ,u -i ’s-er .‘ -s- nnc_I u_ -u -c_.’t , ‘3cc_u- l - I c c x i c a t c _  - “ - s - c _u - u - ’  I c ’s- n c _ i _ p .  ‘.cc .d
~i_ ce i_ u -u -per 3-s-],a-jn”c_ -ciu-j Ic _ I u-’u _ _ cu - ’  i n s - u - u - I n ,  lou -u -_ crc _ cu- ’ set I’s - u _ u - - n ,  a-Li i - -u-u -i u- u - u - li _ u - i , ‘ -c_ c -re
- u - s - c s - i  .1 -u - u - - c _ - I .  - - - s c-  u- ’ cu- -u- ’. -ou - ’s , clot;’ c _ c _ i _ a - ,  cn c_c c’ c _ c _ n ’ c c _ c , ,e s- - a- - c- ‘-u--u-s-er u - _ c - i c c _ c, i c c , —
cc_ -a - , c’-,- s iu _ ” c s-I ’i C u - c _ n , t  cor , su -ra l c , r s .

- c i !  s i_ cu - dy ‘ics-es u_u- u-c , ’u - , i : ’- u-, c , ee to enc _ ’s- iroc u - c _ c c _ c c _’ai ass-c ’ s m a - u - -  a s - s - c _ s - crc ,
a-f ’  ‘u - n ’ c_ cu - - c -  :ju l ’,’ela-n ’u-,u_ c _ c _ , c _’ c- c _ c _ s -cL ‘ -c_ c_ ill 1c _ - u -” _c s c u - u - ’ c, u- ’c_: on - e c u - i c _ cc _ c _ cc _ ce i _ n e  e st i ce ’ ic u - c _ n c_l
m eal’ n — r e l a ted nc ’s- u - c _ i s- ., ‘. cc_ - 5 - i c c- u -  ~:is-c_ s-c jc ,u__ cJ.udu_cc cc_n c_ a-u -c - - u - ru - -  u - c _ s  a- i c _ cc , - nc _ i cc _ irs -I cc - u -
ad’s-eu-se e u-’u-’ri r o cs -cn ec . ’ i nn t n ‘c -c_ c_, m t 5 ac -u - c _ i lar u -I e ly _ c-s- u - nta -cc m’,sate for ‘rc,a u - ’,c_c u-, ‘c i i -_ c cu- I’—
I’s-_c c _ I t s .  Idcu- m ’, ’ i u - l ’ i _ c a’c_ l o u - c  of lc ro b i ’lccc _ S i n .  t h i s  s ‘ ‘u_c .c_;:,c_ s-l.a-aid p el’ nc ,i _ t  resolu-
s- i a - n ,  of ’ ‘u -onc _ f i i~~

u- c an -u _ u _ I ails-u- , ‘,ir u - c c_u-ll’ ’ c _ nc ’j coordic-ate-ci use ad ’ ‘be re sou u - -_ c c _ -c
iru- cs-eu ’ ’ i n ,.- ’ t’nc_,i ’ ’ ru - ’c- I r - cnu - ’  ic_ c ,

- i ce c cs - c mn p rc - ’ n cec . c _ ni ‘s-c- f’ u --a ccc s -u -c-;ou - ’u- -c c - l u - i t .  Ic _ c b’ s-s-nc ’ i c_c_ i s - u _ c ,  i d e c c c c _  I cs - c -- c - - s -c_ c r_ c an , ,;
u-’s- hri u- ’s- nnne c, s- S, ‘u-u-s-d c_cc ‘ :,‘,‘-c,Il c_ ic ’ I.e re_ cu_u - u n - c ’ s - c  t o  nc -u - -c _ I u - ’ u_ s - s - a - t ’,ail’,’ i m u - e rp re ted
i_ B -- ill r ’u - ’a , ’ - , c c _ j o c , s  th u-~c , ‘c I c _ I c e  , ,‘u -- -u -r - - . ‘ 1, 15 n i -c _ n , 21 des-_ c u - - c c _ c _ u_ i s - u - c , d  i _ l u - e c u -
is fo i l-c u_ s- c_ ed ‘r u -’ a disu - ’u-c s - c s i a - c ,  of am er_ c a ’, lye ~cia cc s u - l s -c_c_ ’c_ u- ’eflc_u-cc_n t s - c _ ”c’ ” ” ~ l u - c s-c,

s-lu-u- l ’ t ’u_c u- ’et ,’ uses for  ‘ I c e  nc _ c s-- c_ c_ Il ab le ‘a-a ’ s- u-’ ~“s’,-i_ 1~ c - s-~’ n .c _ c c _ c _ c  u - - e s - s - c _ c u -’ - - .c_ . “he  c c _ J . —

s - c _ n rc _ u - a’ i-as-’ i -c_c _ n’,s are I - i - u - c , ’ I ‘ l u _ u -  r n_ c rc _ c :

(i) i _ t a L e s ’ al’ s- u - - c u - s - i’ a-u-’e I c _ u -  t ics- u- , r  c _ nn c _ c - ’a - a - u -’cs- ~ian, (c- .1” ~ itu -c_ il ii u-c_u _ u - c _ acre—
“oo ’ level -c_- u- ’ deve l o c -nmc _ ec , t , ) ,

‘) ‘ ‘-a ~ es ’ ‘_ c i ’ e rm , c u - t i _ v e  ‘c_ ’ I - i ce  b . 1u _  n t ’j l i i o t c_ -‘c_c u - - cc— n ’ s- - ‘ i s - c - a c _ I a - u - ’ -I-’ —
‘,‘el . orccn c_c_ - 

, ‘c _ cc _ I

(~
) , ‘ l n s - ’ p5 ’ -u - c_ l ’ e’ u - ’ c , a ’ i ’,”u- i a - _ c  w at e r  cc’ r r n ’ l i , , ’ n ’ ! c _ c . _ c I n a f l. I; - ‘, ‘,‘- c i i , ’ c n l, ’ : a ’

s l ’ e in  ‘ n e  u -s - c l u _ c c . ( ‘.I - - u ” ,’, I ’ I l I u _ _cc ,

‘,c_ cccsi ic _ -u - ne ’ u _ c _ n t ,  c_-c_ c_ s u - c l ’  ‘ c i I . c_ ‘i ’s - crc t o  l u _u- rn-c _ c _ l u - c’ io n, o ’ ’ a l u_ i n t l ‘ u_u- n - c u - - u - ’ ’
I s -  c s-es-Is conc ’ ‘ i n c _ u - - i  I n : ‘ i_ cs - 1 “ “ ‘ sil l -- 1’ u- u - - u_u-: s- ‘ u - l o s 1 i’s - ,s u-’ - n’s- - u- ‘ c - - c _ - i  —

s-p ’n ’ i  ic ’c_c c_ u - ’ c _’,cs” on ’ b -c_ u-a- cu- Im , ~u-o’ , u - irn ’ ’ - c , c i ’ r u- t u - ,  a - p  “u- u_ :_ cl ’lil ‘ u _ u - - H n,rcu ,’)c , u - n I - - c r c  n c _ n -i

u-i ‘ e s- i l J  ‘.u - O c , u - - u - ?-nc , ‘ mu- -u-, n c ’ .c- ’ c ’u _ ,c , - ,I c , ’ c _ d i n  ‘c - - I  , Ic ’ v ej , u -: ncc , ’ n n  c ‘ s- c n c i c , e ” u - ’ ’ c _ l c n ,
i _ c c - - ‘ ‘ , ‘c_ - I na-cc_e r sec_ n ’ c t ’ s - .
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Eu-As -I . ‘ ‘  ( r  h’l-si . l-ll - . ’, ’ ,C ‘“ 1- In , cL,,’c,_ , ‘f, l 1Ltu-c_ ’ I ‘tI ‘A l_ c . , ’

. ‘- I I c . s - s - r l -,t Ic- c , a -t e d  a- s-a t  - ‘ , , ,  es-c- u- u- c_ u- c_ i c _ i c - s  - ‘us - ct’ s- dnca s-le ‘,u-o ,u-s- nc ,, ,n m , s ’ - u - ”  C e u - cs - u -’ —
‘ cu - is- ic_ u -c u - la - of ’ c -u - - c _ i _ u _ cu -n’ r e _ c s - c _ c t - c u - c -  . c _ s - _ c c _ ’ l u -u- , c ’  :‘ c , ’, u - c _ n ,a m , u -u - L ‘ ‘ s - cc _ s s’ . c.r : j , s - c  , ‘ c , cc_ f s-
s-au - pu - -u -s - c_ c u - I s - cs - u - ti_ ce c_ ” a s i ’. i. s-u- c ,  u-o t ’ eiu - i ,e c _ ’ ti _ c c ’ c_ u- pu --u _ c - ,  s-c_- u- ’ l . a- u - - u -’ l’ ’ - - ._ c . i n ,  i c ’s-n u - u - _ c s ’. !

c _ i s - h  u- u _ c _ u - u - c _ C  ,c ’ c _ . 0 u- s-c_c cl:.i s -  ‘ed s-l €u - ij vc -n ’ i _ - _ c c _ u - - u - - ce i - e u - n ’ , ’ ~“u -u -~’~ s - a d s -  u- c __ c u -he ‘a-l,,c _ r a ;a-
i ’s-e r u - a - ”, n - ‘ . a-, n a .c ”c i _ c ’c_nla u- ’ . ‘s-he u _ u - e l u - le ’: io d ,u - “c _ n - -c - u - I ” u’c _ c — I. s - c c _ n,c_ ’. e- , u - ‘ _ c , . I  -s-c_ Cu n o t

u-_ ce - a c - s _ c ’ s - i _ I c  n-e n s - e a t  -, ni i’ e- c_,c t rel i c_ c - i _ . c , _ c  . 1 c c _ u -  ‘c_ a s tn ’es - c_ rc . u -’] u-ya- I c - I ’  I _ c c. cc _ ,u_ u - dc_ ’c_

l e e  ‘ u - c~~~’~~ ’ u_ - u - I  n c _ c _ - c _ c.

c _ - c _ d u - c - s - u -Se ‘u- nu - d  - ‘ s.,’cu -m ’ ..s - c_ x ’;c _ a- I ’ I ’ d ” , ’ - - -s-a-u- c -

i ’icc- t ’ t ’ cu - s - c .~ ’, - c _ a - _ c’I ’ c _ c_ c t - c r , c_ :i’O’ ’dll ,’ ou s- 1. i_ m cec _ n c _ - c ’ , ’u- . l ’j l cc : ’ m , ’ s - u _ I ’ t i e  !‘CCIOu -_ c ’ u- ‘ - ‘a-
u-er  ~s-d u - ’ e l c c _ ” s-c .f iac .d re _ cs - c _ - cc-’ c_ s - s tA “ . - - c _ s- ‘ d . C  u- ’s-s-l s , c .n,c_ llI , I c ’ s- u - ’ : .~~~“ s - c - - i ,.cBEII i

u-c_ u-’o ,j - s -u - ccc _ io n . s. I- lost c- n - a - a - c _ - c_n -c ‘s-~”,’ela- m u - c-u - I c c _ S ams -c_ i nc_c ’ rnc ’c _ ’ ’ c c c - .’- c c _ c c _ u _ v u - s - c , ,c_u- d :. ‘u- ’_ ’. . ca- ’ e—
iou _ u - ,c’u- ’ , e c _.i .  a - sc_ ’. I c e u -  e c , ’ i c r - e _ c ’  i c ’s- .  C_cs - c  ._ c cc ,i s-’ , C c c  s- c , v i _ u - ’a - u - s - nu - en - ta l  ‘ c , c.aI u-’ r u - c c _ s  c-c _ c . _ l
I c -  u - e s - s - r i _n-ed i_ c c del’s-l ied las-u -c  n ,, ’ l o t  i _ i c c -  i_r.-,s-l ’si-,cual s - - u _ 1u - I , c -n;  S .  - .S ’  i _ d nd c _ c _ t C-S
s-cf c o _ c u - s  c u - n u --s-i s T _ c u - u - e u - - s - c l  s - u - c _ c c s - s - ca _ c c ,’ a - u -’ u - _ c lam s - s au - ’u_c_- c _ I c-u - n _ cs - ed.

- -lat er ‘i-s , : i c s-- iac -_ c ‘ -u-ill i . c , cre cc- c_ - t o -  .55 “c_ J lll . I o c ,  c u - - c - - c _ - s - a - c  ‘ u -: u -  ~~~ ‘Q
c-c_ s-lie all 1 of i_ i . e  n ’s -c ,.” i _ _ c c . ’ s l’ c_ c_ c ,s - i re c_ c u_u- ’ r u - - c _.- - c_- r.- ’ , , ”I if u - u _ u -c _ c _ c c _ I c - c -  c ’a c c_ ’, i -, , c , - c _ c  n c _ nc _ u _I c u - c u - c’ s-
i c . s- e n ’ c _ m l ’ -s-e use.

.,ocal c _ u - s - c _ u - e r  cc _ ee l_ c  I’D? ’ c_ c s-l u- . : - _ c u -  i ’ c u - . i .  - m . d  i c _ .  c _ c r _ c  t u - ’in u - l  c _ c _ _ c-u- s - . -y - ‘j c d t_ u - c_ a - u-a c-u -en ’.

,c ,ic .-c _ ’r’,c,.’LS , tc _ cc1 cc “l :cn ’,u - l’.s- c_ u- ’e ) ‘ -u -Ill r e n l d n u - i n ,  snu- . cc _ c _] . l c _ - c _ c _ C d ,  c _ - o t u - ,c nc _ u - u - - c _ -. c to i _ c u ’ c _ c _ i c-u-cs- ’ -c _- u - ’
n e _ c c _u - tA - eu - u - u - em C c_ • i’a-~ s-ii’e 1’S - u - c _ c c _ c c _ c’ I , - ’  , sport  c_ ’.i c_u -Lia- , c _ cs - i  b’,c’ , .s-I cc _ c_ - i- cu - c u - ,.’ . , IV

u - - e n -Ic -u - a- s cc cl c ,ac-re n i u_ Ic _ c t ’ S ‘111.1 n ’ s- - s-u - i  u- s-c- a co c a - i  c - _ u - , t h u - c .  ‘ c _ c , s  s-u-I ’ ec u - u - i s -n .  31’
s - u - c - s e n t  s - u - a - .  n - u - u - nc _ s - nc _ c _c,n’ u_ d n c , ns - c _ ca ,’-c’u - c j n c _ c _ .ms -  p r -u -H’ 1_ c -a - c_n .

P c_- o , ’ c- ’c_ u - ’c_ e i  ‘o’ a], - a-’’ c s , ’ tu -u” u-u-u cu- n - _ c c - -u -s- cl c _ - ci t _ cc_ u - p c_ c l p u - - a - u _ u - c _ rn ’ cc _ - s- u-c_cu- cItC’O ’ ’I c _ c —
‘ u - d c _ c  -c_i s ‘ c _ n . J  c c - c - c_ s ,-ia -c r l , i d . c _ a - u- u_c ‘ d c _ c _ n ,  -i o s - c _ i ’ l e  n

_
_ u - u - ’  d c _ s - u _cu- ’ c ’ sr c u - ’ e a - i a - c , c  ac , d  a” - .n . ’ acs  s m

i ’ rs-.i’.nc _ n . i s - u - c _ .  T ,i’,’e_c~~a - c u - c_c ‘ c _ u - m c I l i ’ s - c - st oo l -n  s - u - -u - u - - .c_ c H u -  ‘ c _ I I m ’s-s-c.c u-u- r, . r c ’ s - i - u -  c u - u - - a n
an’s -  ‘ s-.e cs - - s - c ’  s- c _ ’ t o t ’ ~~. 1 u - ’ -o i s - c o t i a -n _ c  o n ,  e _ c x i s i _ l u - , s -  i t ’ u - ’ i _ , ’s- u - ’ . u _ c _ c s- u _ _ cc ! ‘ c l . c _ ’ ,’,’OU l  u-

c - u - ’ ’ - c _ _ c - - u - c c _cl 50c_i .- “ ‘u -C rc_ c’! a - c ’ ‘ c - c , _c ’ s-io ccai I t t - I  “ c ’ - ”1 I - c - H  c - :u - c _ n c u - l. . .i i c -  u - - u - u - c u - r u - cc ,’
I r a  r’ t ’s- c l’ .c -c_c ’ i o u -’, .  s-c_ u -

ic_n ’ s-u ’ oI ’ t l mn , i ,, ’ ’ _ c ’  n ’a- ;n . c m -  S is  ~‘u- ’s- , c _ ’ ’ ’ - - c _ i u- a- ~1~c i n - l a - h a - c .  ‘u - c c ’, , .’ I~cu -’~’ ’ n , .rc-
12 u - ’ c ’c - l l c, - ‘a u _ l- c _ - ’c , -c u- , d c’n i _ u - u - c c  u _ _ c c _ n’ u - I  u - c  ‘c _ - i c _ c  ‘b - s - s i c , .

u - ’ n c _ c ,c c - , u_ u- ’ . r n ’, ’ s - c _ l n. i i ’ a r c u - ’ m ’ l a m . c  ‘ t a - nc , ‘ c e  ‘ u - c_ r I O - , c _ - i a - cu - i  r - u- n - I c  ‘s- n c _ i a - n ’ 1. ’
‘ - I ll I o n  ‘ c _ - u - u - ’- - — t ’c_ ’c_’ 21 u - c c - c - u -  ‘ c _  m u - u - ’ ’  i - a c _ c  s - i ’  L u - c  u _ r u -. n c n c _ ’ c c , n , _ c  I a - n ’ c ’ c _ .r ’  c c _ l u - n ” ! ,  i n - i s - u - _ c —
- r i  1 , ‘c- c _ i ‘ u - n I  1-a’ 

- u c ,  ‘ - i c ’ s- u - ’ u- . rc - c _ u - i , ’ cu _ , cu _ c ’ c n’ -~ 
- s - n r c . c_c ’ h r , ‘ a- s - , - ’  -u _ u_ c _ u - s - u - ’

u - u - l a - u - -c r . i - u _ c _ u - c_ -a c_ - c _ s - n i l  - n , ’n , ’ i r_ c ’u-” ’ s - ,’r u - u - I n n s - c r c , ’ a - u n  ‘ s - i c _ _ c u - -cs- Ia I c _ I c _ u - u - ’  ‘ u_ u - n c _ c - - u _ u -’ .

- , “ c_ ’~ - u - - r .m ’- ’ -  . i ’ -” c , u- s-u -,, ” - u - ’ ’ ’ p u - - a ,  “ c , -- c_’ i n ,  ‘ l u - - r i ’ , 1, - c - - c  c - u _ c ’ ‘ 11 c c - u - ! t ‘. ‘,‘ c c _ ’ u ’ r  _ c l !~
. n ’ ’, s - c ’ n ’ c -n ’ ’ ’ u - - ’s. ‘c c -

_
c_I ‘ u _ n c _ i l - u -i ‘d .c ’ s - u - ’ c _ c c’ s - c : ‘ - ‘ c _ _ c c _ a -  n ” c _ t ’ ’ ] - n ’ -r- c c c _ s - c r l — i  u- ’ eu _ I u - r - ’ u-~

I l -_ c c_ c- - u - , ‘‘ , ‘ I  :Iu-c_a - u-~1u- i - - c , ’ u- c _ nc _ c _ s - c ,  ‘u’ 1, ’ ‘ u - i - u - c ’ c n  _ c ,~ - n ’ ’ _ c-I ’c : u_ . ’ n , ’ ‘ u _ c u _ i  c_u-’- c ’ r ] u - i  I ’ - —
c ’ s- c _ u - u - ’  I , ’ ’ i . :~ L ’ , ‘ cn n -- rn a - n ’ 

~u-s - c _ n ,  i s - u _ c _ u- s - n c _ c _ L I ’, , I , - -  “ i c _~ n - - o n , ’ u - - u - I
- - i n  u - u  i _ c - .” -  “ r u - u ’  cc-c ’  I nnn ’ u - , ’ ‘ - n ’ s - c u - n _ c ,] ‘ ‘ l u - - u _ , i ’ , c - u - c c _ ’ u - u - b’ c_ ‘ c _ u - cu- u- , ’ “ , 

- c _ ’ , l i l I . u - n ,
- - . ‘ - ,, - cr01 ii. m ~,

- 1. I ‘a ‘ ‘ c , ‘ ‘ ‘ ‘ n c _ n  ‘ - - ‘ - ‘ ‘u- ‘ ‘ d n ’ , c , — I ‘c - , n u-_c
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1’s-Icc_ c _ i ‘,‘I I -- ‘ I - Ic_ I- I ‘/ 1’ 1 i - r Ail u- ’tJ IL ’ i_ TI’ I- , l!u-’” ‘u -n , “

lu - n e  oar s-u - c i ty  a - u -’ elec t r ic  d O , - u- - ’ n’c c _ ’ _c . s-c_ n: rd ‘ - ‘o s-u -I - . c i c _ u - -  ‘crc --out i - ‘ a - cc _ ,’, c , c _  s-i c_c_c
u-s- ’us-u- ’~ t b  111020 as i n ,  ‘1 “ ‘I . i s - a - c _ c _ I  use s-I ccc n - _ c u - - n ’ s - - - c _ - ,’ill _ c’ n_c ’l ’.n : u - ” . c ‘c ’s - -a - c _ I’ is-
p-_ c u - c _ c - c ,’ a m , ’ ‘c _ c _ Ic _ c - ~a u- s - c _ I  : ‘ a _ c I , c - u - ’ u - c _’ I -

‘:al- .c_e ac c c u - i c , u - ’ n ’ cc _c .Iu -, i’ c-o t ’ _ c ’. ’.c : i o r ~ i c r  t hu -u- n -e s- Ion ;  is -cc - n c s - c _ -c _ c ’ u -cl to i u - , c_ c !”_c’l cn- c _
m c’s ---, -~

‘51 u ’s- ccc _ uI l io c c _ I c ,  15. 5 I s -  I ‘ . , ‘ ]l , cc _ c _ i l l  ia-s- c ‘I c ,  ‘Cn Ii _ O .

I _ c-onosa ls in.  i’d-an’ cc_- c_ -u - -c c u - -k  [‘lam,

c _ u - .  ‘ u - i _ - c _ c -  I I c _ u - u- ‘c __ c

i a - I c - c c _ t i _ a l  n’I’ .u- . ’ r ’u -c ’,s f o r  i _ c u - c t ’c_ c s - c _ Ss -rc f  c_ c_ - u-’ s-u- I c _ , r _ c ’s - u - o n ,  a t ’ c u - ’ _ cu - c ,c _ ans-] li _ _ cs -_c ’ s_ cu -c
c _ c _ c a -  li’- ’cs - o u _ n k pro s-i c -u - I s  i _ u - c _ -c _ u - l u -ic -  c_ ic - c - e l a-p ircg m . ’ c , ’c i _ u - ’ u - ’ I :’C s - - ’c_ c _ ’l ‘ i c _ c _ nc _ u _ i  s - c _ c _ ,c_ l i n s - n - - s - u - c c _ -
I c - c  Is-- ca- .is-r u - u - i a n ,  onc _ tic ’s n n’cn su _ c _ cn , lc  I n’u - ’ c_ [gated , c _ c u - lu - -on ’ s - u - c _ la 1 , ‘jm , - c ‘ 1’s-c_ - i d , ,  - ‘s-c ’ s-u- ’ .
‘I’hese c u - s - ,’ u - - c n ’ c _u- , lc_ a, ’ca- ,s -u - u- ’ ‘ i ’ s- h s - i c _ a - s - c _ u -  t ’ o_ c’ ’c _ ’ i u - - e c _ ’ , ‘ c_ n’ s-n ‘ H - c - i c c _ u- c - c_- u _ c i n.  I ’s -c _ ir s - n_ c
c c_n , .c  7,

l u - - r i  - ‘i c- c- i ‘ n ’ s c _ - I s-tm u-r -

I- u - ’r i .m , a t e d  c u - ’ o u - l a n c _ u _ i  ‘,-u-oul- , n i c c _- c _ s - c- -s-c .- t n - a c _ c ,  the I u- ’ - c _ _ c -,- m _ c. u- u- -s-u- c_ n e a:’ ‘ c_b c _ s ,, m ’, l .~
L.a to s a ou-c-~ a u-u- 1 o~ ac s- u- H cc la ‘. -

‘ a lir ,cu- 557.020 a s - - n - -s ,~c_ i l l  be n c_ c ede d bi_’ 2020 s - u - meet au_ iu - a - ’d u - a -  u - c_ c e- I s au - ic
u - ’ - c _ ’ c - I. - io- _ c 87’ a-ioo ‘a - c _- n - - u -  ILos ” to n , nc ”n, ’u - c . i c r a t c _ ] o n c  a m r : . c a - a - cc _- cc ’  u ses .  I ‘ - - u-n - - I , t c _  1-u - c c _ - c s -’

‘ - ‘.111. be u -t e ’ac _ u - i_ a -u - ’-c’-] m ccc ,- h c _ c _ s - n , s - a s c _ u _ - i  c u - - c u _ r u _ c l  c la m _ c by c__ c ’- u - - s - , c_ ’ ’ ’- u- u - ” c_ l . s-cc-I ‘ . u - n u - ’c _ c _ lL . c _ u - c _ c — I
cn n’ c _ u - c c_ a , au - cnc c - n ,t s - rs - c _ u- ’ i o e _ c .

I n s - u - s - Icc_ u - e u- m u - -a L _ c u - t i  a - m t  a - u - ,  c c _ u - s - n_c- . ’ cc _ u- , ] 1,’ I r n - i  u-u- u- u - - - , u -  i a n - i c c  ‘---a -c- i d lc_ c- s-b i  a i m , - ’-
cs-’ level a - n ’ nt ,u - _ c u - ; -  of su - u - u - -u -- - l- .c n u - c ’, u - n , t u - ii. -~u-’a 1 c _ -c _ - c c _ c u - _ c ’  c_~ 11. , 000 a - c - u - _ c s , r n - c _ c _ i  ‘ u _ s -_ c ’ ‘u -u -’

- 
- a ” - c ’- c _ u - s ,  I s -u - - i ’s -c_ a- u -c  . s - u -y u - ’c _ u - u -c_ c icnc _ n ’ c_ ’s - -,r - c _ - nc _ .- - n , ’c_ o n ,  511, 200 ‘u - ‘ u - ’  c ’ , in, ‘ u - - u - a r c _ c’

w a t e r — u - c  e m u - i u - ’ i - c c , u - 1 u -, au - c -u - i u-n _c- - - 0: ’ I c _ ’ . c - u - ’ - ,c_ c - ,n - -  c c_c_’ s-n .l L , u u - ’ c_ c _ l u - c c n c _ c .’s - ,- ’- ’ cc _ c _ c - c _ ’ ’s- u - ’ c i . u - I l  .“ c_u- .

i an - t i  “ i c - c _ t i c s -  I u - - s - u - -c ’ s a c  t i c - -  ,11c_u- ’i . -c_ c_ c n’c c _ c c _ c  i’s - n- u - ’ S’a “u-. ‘u - c 1 1 u - , c n u -  c_ c_ s -I’ s-a -u - ’—

I - -sd ‘ u - n ’  f ’u n , :c_ I c - ’u- u- ’-s- r c _ c u _ a c , s - nl cu - u - -_ c ’,c _ i c c , ,  c_I n ,  c _ s - : l ’.’du - c _ , s - ’ - c Ic- - I n s - .  ox- l c u - c ,- .i u - - n ’ r ’u - ’ s-o o ’, —
c_c ’ u - ’u - r ’.c f ’ i o c .  s-n Ic _ u u _ l c _ Les  c-u-oulI s-i u-l u - ” u - ’s-t l cu-r ,-u - al c_ - e n ’ n ’s - u _ u - - - ‘ - ‘  , a _ c u - ’- s a - u - ’ u - c _ u _ c c _ u - l u - c - - l  “c _ I u- ’
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I’a’bie S — rrc _ i u _ s - a ted  larcd use s - u - c _ , d o n _ s i t e ws-a- cu - r
dep le t ion-s  (consunu-pt ive use , reservoir

e,’cp c_ u -r” u - ‘ i c - u - , ,  a n d  i c _ . c i d e c  n -‘u-l use~
Framework plan.

- cu -p s -u - ’ Colorado i -u -e s - i on ,

s-a ’ s-c l ’

Irrla-n u- I u -u - i land cI1 uu- u-_c J. cu - t

(1, 000 acres)  (1, 000
State Total icupp 1ementa~~~/ a c _ c s - - c - - f _ c u - u - _ c

1980

Arizona 10.0 0 7
Colorado 1, 003.2 117.9 1, 479
New Mexico 104.2 5.5 I c _ _ c l -

Utah 334.7 102.6
Wys -u -m i u - i g  341.5 59.0

Total 1,793.6 281.0 2,6~u _ s -

Ar I zona 9.4 
- ‘  

0 
- 
8

CoL.rad -cc 1,087.5 i.oo.L
New I1 . -x co l_ c9a-I.  5 .5  7 Ii9
Utah u-3 8 .6 109.6 60-
Wy c _ nmIu - _ c~ 719 .~ 85.0

Total 1,951i.u 31c_ 6.3 2, k u -l u- I

202 0

Arizona 9. 14 0

C .cI l  u- ru - c_ do 1, 151.9 201.5 1.7 1 . _c

1kw M u _ -x Ic .’ c _ , - i~14 .i_ 5.5 411

Utah 392..l 119.2 ‘ c’ -

~~ u_ s n u- Ic -, .  u- . c _ i t  , fc  
___________________- - ____________

r~ ‘ -L u-cl I ’ ,i.It_ .l -‘ I I . !  7 . -  - u - - u-

j /  dupphc_merntal  c u - u _ cu- - n c _ s -  - inc-hid -cl c u - _ c  I , -u - t  r u - i .

Lu - ’



s-A ol i -i -Al -ti 2’O ha- FLAIl AI ls -- /151- ia-AS l u - t i , . -

Tn coi. -’~ 7 — “ c ’ ,F.u- cc_ -s - ,’ i  in c _ n , ,li u- u - c r cc : c u-u-- .’c cc ’- u - _ c ’c c c _ - u - - u - i c - ’, ’ ’ I - c c  a
F u - ’ .c _ u - ’c _ u _ c _ u - c  ‘ L cd  u - c _ i ’  u - n

Upper i _ a - , c c _ I - c T a - - c- c- .-c _ c

E_ i~ c _ _ c  i c _ _ c ’s U n i t  i_ °66 -i_ a-8o
c _- u -  - - c ”. c a - u _n c-c- _ c

m ,- i _ u - ’  u_u_ cl cc _ - c u - - i c - _ c t  I cu - _ c
c - c u _ n : , ’ u - _ u- - c _ u-

_c c_ u -/ A r 5 u _  u_ c u - 55 . i  ‘u _ u -  7 c -j r  “u-
Tlc i t _ c u - u - i u - _ c u -u- ,, n - s -’wci : s - u-’ A s- -

- - u- 1,000 1-12.000 1 . _c , 000
Planting , a - ecu - u _i ir n g  A - - c _ - s  i iJu- , 000 1-52, 000 75 , 000

I’ u_ x ” .c_s--: ’ar -_ cJ u - cu _ ’ s - I  c_ c
Graz ing n c _ n c _ n c _ c ’  s - s - c _ u - u - c _ C~u-u-u-

a -u -- a s - -  ncu _ , c~~~ Au - _c’ ’: 3(’ , 5a-7- , 000 7 ,91u-1., 000 7 0 , 3 ( 1  , ooo
I- i c_ u _ s - - c _ - u - ’ u _ c _ Is - c ’s-s- I : . - n n , c  c ,s - s ha - . ‘1 ,861 . -. ,~~i_ S l. a - s - c _ I
s- c- -n --u_ c_ c’ J - l i i . c _ u _ c _n 5 .522 6a-, 6~ I , - ’ , ,
p c  c - _ cu - u - A , 6”
Rev s-u-u -eu - u - n - t i  ‘-u - c A - c ’ s s-c~, o~u - i _ u - 3 . C  8 , 6~cu-

u- 1” ‘ - u- ” . u - -~~,_cca-j , ’ _ c ion

‘ - c cc_ cV A - -n ”  s 21 ,505 .529 23 ,1 . 05, ‘II’ l_ 3 . 505 a- u - u - - c

u _ i c, ‘ z e l - m n n m c c - n c  S ll ’u - . 1 , 5 3  3, a - C 0
Fcc_ - u - u - cc- , I - l i lac _ s , ,500 2 .380 c
P1.mu _ u - _ cu- . u-- cu_u-s- u-’ ‘ I  A c r - - s 143 - .505 522, ‘ ‘1 .; 1~

A r - - a -  u-7s-l,710 u- c_ , u - a - u -u- , c_” - , OBca
If u-u -i :~u-’ u-- i s - u - c _ u -n I -u -n

T I c _ s - i  ‘ . c ’ ’ u- ,u-c mcn c ’s - c ’ : cc ’
n u -u- ’ c _ u - t , , - ’ c _ :i/  A - c- c _ - c _ n  1. -i -- s - a - u -u- l i . c _ j 7 . cc c_ cc c u- i . ( c ’n . u- u_ u- , u-

T h l c c _ c c _ i n g , c c u - ’u cc i r n g As- c u - - c _ c  21. 000 3 , 000 :111. 000
P1cc _nt lu g , ac ’s--d na- A - n ’  u-u- 18, 000 i s- . 1c_ u -C

u - c— u - c  n ’ cu - c _ I c c ’ l u-_c’ u_ t i - u - u - i
S ys t  u- ru - c c_ u-

i _ c u _ c _ cnn  ic_ u - cc _ n _ c l C ‘
~~ - ‘ i n - c _ - c c  l - l i l e ,n 500 580 Is - T i

Ir r i ~‘ncl I ‘-cc u - /u - ct u - u - ’

- ‘ - u -u -nt c _ ’ I. c - c _ u -  n ’u- ’ —
u - u - n ” cc N - u - .  i~ c _ .  l_3 0 I u - .  ‘ “- 5,” , 7 , -C

- n 1 - -  a-s-i I u-_ c a- ~u_~ -c_l
cu - u- ti  - - c _ l u - nc , ’ A u - u -’- cc u- _c - .8cc ~u - u _ - . 1-I C u- - c-

c _ d c  l u - _ cr c ’- ( u -  l u n  u - c _ u - c d
c l i ’  ‘ I u - ’  s)  ‘u- 1.u , r . u i_ I  2 , cI ( ‘ 1 ,‘ I ,

I n c  I u - i nc a - -  ( t  la c u - u - u - c l
c _ i  ‘ ‘ “ icc  n t ) A t ’ s-u- F ”  .OI i i _ u -  

- 
. - cc 1 1 . 141 5

( ‘ c - - c u _ u- ’ _cu-~~ u- - u- I
- c ’ “u-u - u - u - nt ’ s-_c - ( -  I au-

u _ c -  ‘- l u - ’ , n s - c l  1I ’i ’ u - c ’
, 
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a l i_AL 021 0 . 1 ’  c_ I , ”. I ’ , ’i- . , l

‘, l c _ u - cc s - u - ’ s Lu - _ c , n  u - t , am , a u_ ’u __ c nc _ c _ c c ,t a n c _ i  u - l a - u -  c_ -.‘ a - c _ , ’ n - -al

- ‘ cu - u- c u - - n i _ c _ ed  l-l anu -c_u_ ’ c nc ce m . ’.

A’,a -u - u -’u-c_ u_ ’e s-s-m ,c.ual u-c_~- ss- u - - c-u - - c c ,  ‘,-u - a u - eu - ’u -i_-,c u _ c _ ‘.1c c _ i c _ a u -c- is l u - s - - S c - c, ’ 1_c ’ -i ’s- .1 1 cc _ lI I . - ‘ - .

,T- .i,s ‘ -ciii i c , c _ c _ u-’c-ase t o  d32 5, t . m i l l i . oc_ c_ by n c _ c c _ c -  year 2020 i i ’ c,a- n i-ill ’ .1 c c , c _ ’,l

“ e s - i o n s -  l’ n’a - c_ s -r an cc _ s an -c in s - r i a t c c u_~ c _ c _ _ c c _ s - u - ’  13- 5 due to -a -p u - cia :  I on , ,  c_ l u - - a -a-u- ’ I- , ,  am u -a
e c ac ,a - cnc _ c _l u _ n .‘,u- u_u- ’c_ ivjt~u-- . 1]u-e ~

u_ n-oa-’act a - u -’ u s -- s t ream wat.ers i c _ u -a c_i nn m ac . s - u -u- 1 u - c _ u _ cm .u - ccc , ’. I - u - - u - c
t i ces,  I c u - c _c l s - u - d l n c a -  l am _ cd  s- u --ea ” u - n u - e rn c_ ‘ u - c _ c _ c _ i  u - c_ u -cc _ e r  comIc aol s’ n ”.u - ,’ ’ ’. c _ u - ’- -c_ S , is 11 cc _ u- c _ u - - c
in , s-cc_ F-ic- “ . I-Inc_n-cc-es-s-ted erosionu- and sediment c u - a - d u e s - i a - n ,  a t m i  c _ c _ u - u - sc - c _ s - I s - u -’ u - c_ cc
ci .cu-u-ncas-e ‘ - ‘ii], be decrec _ u-ss-u_ c_ 50 to  60 percec ’c_ . Up su-rec ru -c_ f lood anc _ d u - u _ u -clj ncu _ c- n s - .
d c_u -cu -c_ a s-c c_ - u - I l l  be reduced about 30 to Ills-) peu - ’cec _ ,s - c _ . 1cm a c _ i d i c  ia - c , , cu - s -n i_ i. e ns- cc _ cu - c ,-
a s-eu -u -c_ ec u-c p u - - s - u - c -- c_ i ce s  -ian’, improve wat e r  yie lc_ i  in u- - s - _ cu - ms of quar_ctit~,- , ‘ i_ cu - a l l -- lu- ,
s-c_ n ,ci u - i n c _ c i n , u -’ .

:i . .a ou _ c _ ‘ u-u- c c _ u - a l

A u - s - e r - c _ u - c  an c _ c , -,n al flood danu - c c c _ c _u-s-e i n _ c tis-e u - - e u - T i c _ u - n i  would l u-u -c r e a s e  s--a- s-i ns- s - u -’. i-
c u -m a t e d  value of l~10 ,55 l ,000 lu-y lu - ecu - n’  2020 c_ -a - tIc c_, o cu-.dll’ i , c n , a I . n b a-c_ c -a oc , ’ . u - ’a - l
n cu - ecu - sur es a f t e r  19u-a5. li _ ce f l o o d  cc_ u _ s - c c _ u - .  u - - a - i  pi ac _ c_ -:0 ,31 cc - Ins- a - _ c’ i_I a - a - c _ u -  c a - n c _ u - -  ca-i
s t ou - -a u- c_ e i n c  reseu - ’-u_ -a-i u - - u - , levees , au - c d c ’ h a c c c _ . e i u - ;  1 c c _ c _ l u _ r u _ u - v - _ c d  u - l a - a - u _ i  u - a - u - u _ c _ u -  _ cs - c_ s t cin u _ g;

1s - c _ c , d  c rea tu -m ’, ecc _ t ; a _ c c _ i  o I l _ c c - u - -  n ,ou-c_ structural  cc_ ’c_ c - ’ c_ ss - c _ res ‘u -a - c_ u - id reduce s- ice  est  1. -
mated ave rs- c_ u_ u -c annual flood dana -u -u -u_’e iu -n 2020 by 7_c , ”414 .000 or ab ou i c _ .  111 per-
cen t of’ the amount s - i c _ a u -  cu-ouic_ i a - cc - s - cu - ’  without t I c _ c -  u - c _c _ c - o s - n - au - c c. The s ’c_ u - - s - u - u _ c _ c _ -u _ c u - - c i t
_ c a -c c c u - ’ a - c _ c _ e m , t s  a - u -’ u - ice  plans - are sic - i -u - n c i n ,  s - Ic e table c c a-u--u-,’ . l u - a - c _ u - s - c c,,:’ c n n - c l c- c_ c 
s s - u - u - ’ eu -, SUC I u _ as zoni ng , flood p c _ a - a m’] cc _ _ c , use of build ln-u -g codes. u -u s- cc _ i l ’ s - l u - i a - n ,
ru -s- -, u- .n lu-a- I a - I c _ u -, as-cd 0 ’s - i c _ c - u - ’  c_ a - c r c _ l i a r -  t e c i c _ c i - c _ nc,u-es to limit flood i s - u - mcdc c _, ‘ u_ ’ a ‘ c. c , u -  -

pr im.c ipal  urban an - c- as of cs-he u - - e s - l a - cu - ,  are also i n - u - i c - c _ u - cd Ic t I m e  p l a n .

u __ c , u _ c _, u - - ‘ ‘, ‘ s-c ’ I u _ u - cu- s-u -u-_ c_ s
- ‘‘u- c’ u- c ’ ‘cc s - lu - c c ,

c_ u - c _ - u - - u - u -. - u _ ’ eu - u - Cs--

- u - u - u - ,  u- n - .  
- - , u - n ‘ -~u -- ’ -c ‘ O ’ u - ”  I ‘ a-c r u- u- c _ c

- ‘ ‘ : - - ‘ ‘ - - ‘ ‘ u_ ’~ ’’u- ’ — ~~~~~~
- ‘‘u - c - u --s - c _ u   ‘ Ii-

c _ u - u -’ -   ‘ 
‘ 

u- ’ ’ ’ ’ c_ ’ ’,”’u- u- u- “ c c - c p u - u --
~u -u _ u-”’ ‘‘ . t !’u-tu -c c_ s-’ ’ , ’ u - ~ - ‘ ‘ - - ‘ ‘ u - ’ ’ c _  n ‘ - - - ‘ u - u - i s’ s-, c_ c_ ‘—s

- rp u ’ u - u -  1 vs I u- - - u- . - ‘ - ‘ 
‘ , c c_ c

- .5 -c - c I - u- ‘ , u-c_ .u - ‘- ‘ -u- - -

u- c - u -  tu - lc _ . ‘ ‘ ‘ d - t i  -
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lu - n cu - u- , 1 , i u- u - c- I s - c_ u- i c -u_ Is-,’ l u - i - . , r n ’  ‘ 1 _ c l u - c -  u - u - a - c u - i c _ I  I - u - -  ‘ ‘ n iu - c _s - u - ’, ‘ u- c_u i c _ , c _ c ’ - u - -u - ’ ’,u- - u - u-

‘u-la c a - ”~ o - u- , c_ s-u
“' “u-c l  ‘u -c  • a-v - - c c _ i s-- . s - u - u - - n - i , . ‘ u - c s -— - .

‘ n ’’  -i - -c_ I u- - c I a - r u -- mu- u- c _ i ’ l l 1 - c  - - - - u - u -” - u- i n s - ’ u- ’, ’ ’ u _ c _ n , . c _ u - u - n n c s - u -~ - ’ ’ n ’ , l > ’ I , - ~c_’ ‘‘u- c_ u - u- - —
u- i c _ a - n ’s-) , u- u- cu-’ ’ u - u - I’ s - u - ’ - ‘ s -u - ’  i n . c c ’ n’ - s - ’ ’ ’ ’,c _ ’ ’ u - ’ c _ ’’ — - , c_ ’ u - ’ u - ’ ’c”- u- u - ’: . ‘ ) c _ ’c_ ‘a- u - ’

~ ‘ - u- ; n c _ I u - - - u - ’ s - -’u _ j

-ca - - ,- u- u - ’ u - c ’ ’ ) - . u - ’ 5” , ’ — - s - I ’ — ’, -s ’ c_ ,’ - -. a - r m i c ’ i ’ I c _u -c , ‘ - u - c  . . , c c_ _ u- ‘
~~‘ ‘ c_ ‘ u- u ’ . -
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PAP ’u - VI u- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

d c - u - -u - u --c_ ice c ’a:’iliI c c - S .  c-c_ cu -u -’ c ia l ly lO u-lu - ’] s--
I a n c _ d  res ’ s-c_ u - u - u - - a n t s, a r ’ u - s - nc _ e u - _c c_ u -_ c - c_ i

to c s - u - c ’ s - a u - u -  the I ’ cs-c-’ s - c _ u - u __ cd ±ca - c,ru - ” i su - c n  arid u - ’ u-.-c - u -- ea cs -i c_c_a , ac _ ’ ”i’c’I ’ ia-s  ,‘s-c_ ’ l , o cc _ u - s - ,’u - u - ,
a - i n - - c , ’- u- c_ - -i to  u-u-- c - a r —  c_ -a -un -c_i r a ’. nc _ c - u-’ u - lu - au - _ c  seasonal— ’ u - - i  e use ,~r~c_ cc u -_ cl ‘ ‘ .n ,, cs- u- u- , j u - N ‘

c_s- a - c . s tu - ’s - c _a + c_ i a - c .  a - u -’ such sec’s-il -cu- c__ c f a c i l i t i e s .

i” isIn cc _ c _ c , u - u -  l’u - i I u -ij .if’e

I iam, s a m a -  u- u - ’ a - u _’ u _ ’ s - c cnc _ c f - a -u - ’ c s - c _ a - i t  f l u - c _ c _ l u - u - u -’ facilci s- l u-c_ c_- s , ic_ cc lu - ,u - c _ ui rca - :‘c _ l sc , c_I u - c u -’
iIc -p a-u-.i n. U ., .

: ,u -.,’ c , ’. s , access dc--u-u- c ia -c- -a -eu -_ ct  u- ’iu -h ha ”- -c i ce r i c _ c _ u -  , -au - u -cs - ‘ i  , s - c _ s - c _ i ’,a ’~ imcc _ r : r a’ r u - ’ —
a -c- s-_u- aru -d nc _ c _ mi ’ c_ . eru - en~~ , a r e  p lanu -_ ced to u - c a _ cc - u -  a c ’i u - i , i c . c _ ’ ‘ic -n c _ c_u - u - c c _ c wh irl ’s- ‘ -u - i l ] ,  u - nc _ a rc -
t han ,  -double . s-port  mc ’a- c _ , t j u - c _ s -  f ac i l is-  i c __ c S au - s - c _ c _ i ~ - n ’  .cu- c_ ’c-arc_ c_ s , i nn clu cc ic _ ,u -u- lnu - c .u- a u - —

~Uj Sj t i Ou -c  and/or de’,rd i . ops-u-er ,t , access roads , and i,abi’c_ a’. mu -~~c _ c ac_ s- -c ’ , - s - c , I ac , _c
iu -nu -p i’ o ’- u-’eme n t, , are :c_ l as -n , e c_u- f or  a i c u r , c _ c _ - i u - _ c~u- dc-nc_ca ’ , c _ -  ~i ‘,‘iI_cic ’c , will c - lu - c _ a -u -’ a-a-U’s- i s -u - .
‘l’abie 10 lis’ s t i _ c c - s e  1u-c ’u- ’ac~~ices .

c . X c _ .” u-c u - ’ c _  a - s -’ u-u-ate u-

c_ mc _ i s ’. i c _ s -~ fa c i l i t i e s  i_or eu-r I o u - - c _ c l , u- _c
u-

I ,-u-u-u-ter fr om : t ine  b as in  t~a- crc _ u - c _ -c _ u -u- i n . —
du-c s ’c_ u - - is - c _i , muru -ic lpal . an.d _ cr’u - -.c_.u-”a t iou - :  cc _ cc _ u - c _ _ cs ,  will be eu - c_ ic -ru- c_ ed a n ,  i m e - u -  c _ c u - c u - c _ i a - —
it ies ca - u -_ cs ’s- ru-,c_ c ’c_ c - -c _ i as re- c c - i c - eu - c .  Inc  ‘oi-a-rcu -c_cio c _ c _ x i s c _  i u-_cs u-u-ac - i l l  c_ d es au-a-i c - c . —
l a r ’ i _ e u - c i en u _ ts  of colle a- ” I a - n , su-u --s u - ’e nc _ c s will 1a -u - ’o’u-c-~u-re most of u -’ 1u - e  c ap ac ity  ca - n’
c- xis- a- u - - c ..  u_ - u- ’o e c t s , some of u - i n s - c _ La - h are l i s t ed  i c _ u - i ou-a , au-- u-c c - c _ c _ l u _ c u - ’  c o n s - s c _ n ’ s - c _cu- a- -a - u - ,
or are plc _ u - nc _ u - u - ed for  s-on. u -t r ’ u - rc ’.. i a - u - ,  l u - cc the n , e au - ’  I’ia- ure . l i n e  “ ac ,
Pra-, ect e_ccnort f ac i l i t i es  I c ,  ‘a-iou-- -ace a n d  lu - ecu -- I - le x i- a - a- are c - n a-er a- a ’,,s ’ n--u -n --
tioc, fou-- c- c_-s-p-a - u - a - of 110, ‘l , 11u _ u-u- s - c _ -s - cu - -u - u - — I s -u- c - ’  t o  a-c- Rio I - u - - c u - m u - c _ i c -  I ’s - as i c’, iru - New I-lu _ u - s c_I ‘a - .
‘
~‘ai is jr tI_ce p rocess a-:’ c a - c - c_ u - u -  r u - c 1 - fu - u - c i l it . i e s  to u - - m u - c c - u _ u - _ c - i .  l6 u_ ,~

. .QO 0 n_c~ic_ li —
tb ‘ c _ I . acre~~Ns - u - -_ c u- -s- u- I ’ c~a u -  u- c_c r u- ’u-’oc ’c a-u__ c L u - u _ t a  Basin u- a- ‘- i , - -lu--eat I - - c s - s i c ,  I c , r - ,cu - ’ c ,
the B o u - s - c .u-c- -u-u - i i l , c_ u - c it  of t i ,e eu-itral I I s - a C  P u - - a - u - c - c l  . u - i c _ i s  Ii u- c_’u u-’u-u - - ‘c _ n c _ -c is-u- u _ k u - s
2 .’ ,500 c u - c u - - c— f e e t  of ’ rs--s eu - - ’u - a - ]. r c _ u - u -,u-a r a -u - - au - i o r_ c c u - scu _ c _ u --cu- i s-c_ cced -u- c_-i. t i ,  ‘i .e t n ’ a c . u - m c .au -.c c , —
c- u-c_ i rs- : i iv erc _ n i - u - n . .  Ct’ c p lac c _ c _ eu _ i - c e v e l a - r u - n , c c - _ c c , t s  under SItu - c_tI; u-c a - s - c _ i d  crease
the . “ amc _ ‘a - u- u-c_ i c _ a -  1 ,, 7.000 s-c ‘ u - - u - - :‘- . - - u - ’c . ‘ -u - , c _ u _ ’ nc _.l ng ca-c_s coc_ .sl u- - s - c _ -a- t ed  a i c _ c r  I eu -
u - u - s - s - _ c  ‘ c , ’.c _ l u - c -’ c _ , c , e — Lau - ’-L ’s -n ic ’ c_ r ’ c _ u - c c _ s m n c _ a - s - u - n , t a u - u - c  dive r’ u - c _ i o c , ,  c-u - c _ _ i  ci wi l l. l_ c avu_ a - s - u - u -c ull i cna c_. c -

. c u - u - s - ” c _ t u - i i,l, u- o f 31, s- l I  c _ u - u _ u - ru -s -’ — s -’es-c- u- , c _ u - n .j  _c’- ’I , an ,c i m c _ c l u - c -,Iu - _ c ‘ u - - c _ L I  t i - a - c c _ n c _ i  -, i l ’ -,’-.- n ’ s c _ i - u - c . a -u -’
1-, c _ l , , .’)OO ac r - ’ - -t ’_cc’ c_ t.o l , i c _ c -  I a - u - - t i c  I i c _ _ c a - c  I- a - s - u - u - ’  a ’ - au - a - u - c _ s- s i n ,  lOho .

u - c _ u -’ u-a- u- ’ c_ iu c_ c_ l l I i  , pollu u- 1-a - n ,  - ‘ a - u - c _’. rol,  ‘ u - c ,  c -health I c _ c _ c u - u _ u -i ’s -u -

“u- u- -a ’ r u - ’  c _ is - ru - Ic  u-c_ iO u -_ c S u-u-ill c - u - -au - - i c- c_ in ’_ cbi c i s - _ c u - s - i  u - c _ u - ) u- u - c -  c __ c u - ‘ u - - r u -  u - - c - u - I  u- u- - : au-s-I n _ c c _ i —
-1 .1 ‘.10 cc _ al u - cc _ it p ta-cu-’ c-ill occur’.

A Colorado u - i u - r e r ’ i ’ u - u - i c .  u - nc -u - l u - . ]  u- u-~
u- p ‘o s - u - a u - c _ c  i s  r u - ’-a- oSs-’u -~ c i , ]  (‘- c c  c_ c _ u - c c _ I c _ c  Ic _ c - u - i ’ . —

‘ a i m .  t .l c_ e s - _ c - a - i r i t - y  C O n u - C c - n ’ u- u - c _ l ion c _ c _ u -  l , u -- ’ u - u - c ’- i” u - u - - r ’ r ’ v  -u -u- ’ ‘ c _L u - -.u - c _ u - - ,“ ‘ c c _u - - n , ’ lc’,u-c _ u - l : c .
The r u - u - ’ c_ u-’ u - _ c u - u - c _ cu - ( u - u - c _ u -u- u - c _ i _ Lu-l u- , u _ u - c s -.c_ c _ lu -u- u- s - u _ u -  c_.u - n ’ l l  re cc_ u _ s - s - c _ u - ’-; I ,  ‘c _ u - u _ i  d e mo nc _ s c _  n _ _ u- - i c _u - c ,  i - u - - c ; —
ec u- u- - u - c _ c _ c _ , I - c _ u - ”,’i’ c_ ’u-’ or r c r ’ -.u- n ’ u -u - c s -’ - r I c _ c - v u - ’  u - - u -s - c - n  con n ’_ c l.e ’ .u _ - . c )  i u - c_ n ’ - c - r - ’ ; - I . u- _ c u - c _ u _’ i u - c _ p  u - - c u _ - u -  i cc
Si . u - ’i ’ ,, ’s, dc-cu-_ cl’ i nc _ u - ; l I c e  I L - u - ’ -; ot’ sin - i n . ’:; . cor x t u - ’- ,u- l . I i n . ;  c _ c i c ’ c ’i c c _ _ c ’ ’ -  c _ c _ .u- ’ : n ’ ’ ’ m ’ , ,’u - n , c_ u-
u- c c i n , .i c- , I u - i c c c _ ’ “ i c c  c L - u - u -°, s - c ; a-i ’ s - c s - _ c l ’s i-v various i r ’ u - - i , ’a ’ 10c c s u -,u - r - u - --’n -- ~c c c _ i - n ’ u_ u - u -~’u _ - cc , - ’ ’ c _ c .

u-cc_ i n c _ c  u _ l u - _ c l  cs- c_ i_ c- I ’ r’ s-u - nc t  c _ u - s - u- lIve - ‘c_ ’, , . n n c _ i c c _ c _ c ,- : u _ j n ,u _ ’ . n  - c_ u- c _ — u _ - a - u - s - k  cnN - u - c c  ‘-cu_ u - s - n i l  L u-
- c .  A u - -a - u - u -i. ‘5 p u - u - u _ - u- c u - _ c’ , u - l ’ t l u _ u - Sc ’ miu -u-eu- ‘u - u - ” ’ 1a - c _’- ’c_ ’ u _ ’ . I  l ’ s -  u - l u - -  - ~- n u - u- u - ’ ‘ I c _ i ’  0’ ’ c _ n .

~‘cu-b r’ c.u - u - u -i - a - c , ci, c c _ c _  I u- c_ u- u- u -” cnc c c _ i u - c ] u - u - u - fl 25 i -u - s- n _ - s - u - n - _ u- c u - u - ” ’  l u _ c - u- u- c’s - I ‘ . 
u- i c _ u . - - ‘u _ c ,  -~ c _ u - - i c ,— ‘ u-u - I  a - c--u-

I c 

— —
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PART VI j~
u- c_ - ’u-P-, l- Ic_ I’,- ,’C’l - ,Il T );’ , AI lF -  ALT LII , l lAr Iu -ryF, .’

c-i.u - n . e is-- - c- c - u - c _ n: -c . - - - “.1 cc_ p c ’’ u-’ c _ u - - d c , ’ a’c .n c_ ps - c _ c- ’ c _ u - - u - n , ’ l c ,s- “ ‘ 1  ‘ - ,u_ u-s-i c _ , c u - c u -  u-s- c u- c _ n ’ .
F’s” u - u - s - c l -c u - u - u - u -  u - u - l u - - l u-

c : c _ ’ ; ’ - - c _ ’ - ,’u_ - , - ” - c_ , .  u - - s - c _c _ is -

- - u - u - -  
— - .

~~
s- ’

on. u_ - c ’ ? c . - c _, : - a-
n u - u - , t-Cc _ c_ , c _ . i c _ ’ c _ ’ ’ n c ’c _ s  ( n u - ’ c_ ’ ’ ’ ) u - /  s- , ’. 2.

A c _ u- _ c c _ c-c-’, c u - u -’ c_ - u - -  c ’ s - s - u -’
c_-c_ s-u- ’ -u - n c _ u _ c _ r u - C -  u- u- - — c _  ‘, )  ,~~ -a- - —

5’ _ c - .c u - ” ;c_s- u_ ’ fL_cc _ i- ,,’
Ic_ eci u- .- _c ( u - c _ c c - c )  cc 5

A ’  ‘ ‘cu - s c- - c  c _ i o u - _ c. c _ i ’

2 “c_ -a ” - - cs- on ’ ,‘ . -c - -

- c _ i - (- i _ c u - -u - )  a- - “ i - c _

ic _, , cu- c _ c _ u -  ( ‘ n , c _ . ’ c _ n )  cs - - s ‘ - u- I _ - c - - s
I’ n - : i - _ c — u - C  n” - ’ -: i i u -  m u-

( c _ - u-u-t 3 )  6;u-u- t . u-GO , ,  u - _ cs -.

F lu - u - c_ ’ u- ’ ’nc _ ’c_’ ’u- ’ c_ u - - c _ ( c c _ i t s - )

list c _ c _ a ’  u - c - -u - ’ n’ s-c_ v
( - c c _ I , - u-u- ) - , u - . (  

~~~~~~~ t .  ‘5- -
t s - ’ u - u - ’ C - u - u -’u - u - I u - n u - u - u- u _c _ c t  -

.c_ .ak~c_ ( u - u - u - c- - a- ) . ‘I , . c _ ,,. , ’ u- - s-c-u- (c- -i]- ,

F l u- co I ’  u- c- c_ .u -u -u - 1 l ‘01’

( c _ u -c_ .c u - nu - l cc ’ c ” u-’ c_ c p u - c - u - L u - c )  2 —

- c-a - ru - an :  I - u - -
u - - - -~-_c cc_u- u -c_ -s- - c , ’
S i _ c ”. ’ ( ‘  -n ’ - ’ ’ )  s-’(, u_ ’( u-- , u-u- u- u- ) 5 , u --ucc

-c _ ’ u - u - _cu - ’t ’o~~u- ( u-u- c u - - i )  i c
_ c u - l u -  ‘u - , tOf 5 ,  0 a -6 , - -

u-u- ‘ u -~~a-~ c_ ‘‘u - 1

-a c_ - (cc’ - , - - ) u - e u -u - , - r-

s-ku _ i - - - u - : ‘ -~~u - ’cu-’ -
~~- cc _ u-

u - c  - -- s- u- l u - u - ’ . ‘‘i n -‘u -u -” ‘cc-
( s-u- u- ‘ - ) a - . ip  u-, . u- u-’ - u - C u -  - s- u- - u - u - u - u - 5 . u - - u--

s--u-cu-’ ru-c u-u _-u- t - ’v”Ls - n , - c_ c- ’ c , u_

u - a : ‘ u - )  c_ u- u-’. u - u - u - r ss- . - c
Ps- u - u -  s - c _ u - u - c  ( cu _ c _ - a )  ( c _  . 10 t , - ‘ ‘u- - ‘I

i u - I ’ - ’ c_ u - c  - s -c ’

( c c  ‘ c c - u - - c ’ -aS - - ‘‘i’ s- . ) , u - ,  - -
- u - -  ‘a~c- c - - u_ i- u - - , ‘ - - - c _ c _ c  cc c c _ u - c _ u - ’  - c’ c ’ u _ , H ” - u - -u _ u - - c .  - -

u- c u _ cu - -’— c _ ’u -s- ’ s - -  c _ - u - c s - . ’ - ‘ u -  c u _ u- u-,, , ‘ c_ - ‘ u - ’ ’  ‘ c _ c - l u - l u -u - ’ ’  C u - ’ u- - . c u _ ’  u- ’ - u- -
u-’ ‘u - cc _ u-

—

, ‘ c - c u - - v - c _u - ’ ,  u _ u - - c _ s - c  ‘‘ : u - c_ ’’ ‘ - u - , - - ‘

ru - l u - -n ’ - 
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c_ i c _ c’ , 1 ‘ -,s-I ~ u - - ,u -’-:-:-u- ’,-,u- ~~~~~~ ‘do : ;o, ‘ u - o  ,t ’t’~~: -

- u - c __ c u - s - c - -u -u -u - ’ c - n ’ t n’ s - ac - u - c u - c u - cs -. r ’a .’c _ L l i ’c i e s  u -c-i l l  be s ci lu -  ‘c_ a - a ? c c_ c _ _ cr s - ,n. - a n ,-u-’ c_s-Il r e - u -
I’a c i l i It i -,-c s-u- c -i t ime i ’ackla - ;c_ on ’ 

~ u - u - _ c u - u - c , ! u - c , eu_ .c u -liu _ a -J faci l i ’c_ i e s  c’,i l .l he a- ’:c s--rc 3r c_,c - .
0, c _ c . s - _ c I c c ,’,_c,c c , a-I’ co n : r u - a - u - , t i a - c _ , a l  s c - c a -u - u - d a n - u - ;  or equI’~alec_ ’,c- u- c u- ’e a s - c_ n _ ceu - . t  ‘ -0 11 Pc _ u - u - ’ :-

u- a - i _ c _ c s - c  t a _ c ’  all J - ancc _ u -.n s ’s- ic , u - u - c _ u r i c - i c - a l  , au -s- s-i iu -cdu u- c _ c _ r i u - N  ‘- ‘s- _ cu -u - ce ‘ u - c _ _ s- u -c u -r u - . i _ l u - i n , —
u-s- c - c c - l a - c ,  a:’ e t ’n’i u c c , s - s  ‘ -u- ill  be u - ’ u - : c _l u -_ cire d as m c c m c u - s a r y . c _- e u -  a-c - a-’,”_cu-, . e m c ,uc _ ,u - ’ len : s
l u - a - cc ,  ,- ;s-c_ u - c _, c c _ c _ ’,c_ ’ c u -c _- u - - c ‘-sill ~.‘_ c’ s - s - c _ c _ -u-u-~~iu -u - be c _ c _ u - -s-- c_ s-c--I l u - c  soou -e n c _ c - c - au -  C u - u - I ‘ u - : ) - . u- cu -si —

s-c_ a c _ c ’ s -am a - i a - u - c u - e r  s - u - i c _ ecu - i a - a l  poliu ’ s-cc ; c -u-il,11 be u- - c - cc _ ca - -u -cd as c , u -  - - ‘ ci I s - cd c-a - cons-plc-’
-u - I c -h -u-c-Icr ‘~‘,u-a lLl t u - u -c ss- c _ c c _ , -Ia_c’dc . ,i u - ’ a - s - c _ c _, u _ c _ s--u- c_ a-er resa -c -i s- ’u -es ‘s-u-Ill u- c_ c _ c- m c_ ’ a- ’c _ u -. u- c’. cu- -i
from ccn a - m _ c’c -j u - c _ lr , a tj ou -_ c  by t a -c - eu - a - i c, nu - cun , c _ c _ c i r c _c_al , au -a -  . i n . d u s c_ _ c - i a l  ‘ s .c_ m m ’ - - u - c .

‘ u- -u - a ’ c- u - ’s i c_ ed u-c t a - I s - c s -  ia -n:  Ic u -u - ia t,nc - -s- u - a - _ c ’  f -a-rest  , rac ,u --s- lam a- I , i r s - l a - a s - u - - i .
ar , -,i ‘_ cryl au -cd to a- ’rerco ms -u -cc ~u - u _ u - i l a - t i o n c _  f r a n - . I ,ac , j  u - c _ s - u - c _ a - f _ c’ . l u - i c _ u -. n c_ - s - c - l t l c s - ’ c _ , u - u -  ‘ u -  , 1cS
‘-u-a-a-id be -a - a -n_ cc -ro l l ed at t ic_ ce c_ c_ ource . ‘lu-h e u - ’ c c _ l s - u -, ’c _ io u - s - u - m J .p of m s- ci. c_ , incu - , s - cs- s’ s-- ac- ,-
u - i a - u - u -  to c-Ta ’s-er  c _ c ,u - s -u- ’L i ty  r’c- ”u- ’,u -l s--er c_ c_ c :,ts wa-c_ a-I be s’. u-ad ic- . I . E c . ’,u-i u- ’ ,s-’ , ; c , u-.- c , c_,al.
I c _ eaTs -u- i ,  r c a - a r c - s - c_ c s  are c-ian’ u -ce d a-I’c i c L ,  sc_u-ill - c _ -u - mc _ s - Cc - c i u - -a -  l u - c_ c r e as ed  c i ’  ‘ c _ u - c a - o n, ac. ci
su -,c n”-c_’eiilacs-ce of d-a-u-_ cs -est.i c c_ -u -ac -er c’s-p s-cl L u-c- s s-c ’ , ,l u- I c_ , t a - i a l ce i s - e t c - c _ c _ u - ’  c o n c _ ’c_ u-’oi ar c_ u - i
u- cc_ or ,i a - u - - l u -c-’ of a] 1’ ~ a-i . I s - n~ a-c_- c . , soli d - ‘ s - u - c s - c  01c c _ a - u - c d  , c “s- u - _ ci’J13I ’ia -s-cl poll’s- ’ ior,
u-i _cd disease re u-_ c_ cs - ors .

as s-- s

-. -.c_ nn c_ r c,u - u -r les  a- f ’ pu -” a -c_ c _ ’ u - u -,c cc_ cocc _ c I-a - n - - -u-a ’ _ cu - ’ devela-pu-s-ceu-_ ct a-nc _ lu -u -’ u-c u- -a - s-
_
a - n ’  -ca - s -al

i” u - ’a - c _.c-’a:cc_ costs  ±‘a-r water - .cc_ es- ’elcp cc_ .u_ .’ m , t plus c _ _ c c s u - c _ u _-s - i m s - ’  s- n u - cts -r s - l s - iu - ’_c_ c c _ u - c _ n , s -. ac- u-c- u - ’ s-u-~
sec - - e s -  ( c _ c - i s - c I t - c _ -s ii ac-i u). l c , s c _ c _alla ’, ia - c ’, -c_ c a - c u - s  c - a r ’ n ’ s--u- cc _ cc ’ a - c _ . , c  ‘c _ a - ‘ l u _ - a - u - ’ -  sc’ c ” , s- -~
u -u i ’s-u - a-u -’ pr-a -c- n ’ -,ccccs ‘. , c _ , at ‘ -u- I lL ]. s- - c - ’ u - s -c ede- Ic to Ic _ c _ c _ -c _ cc - ‘ c_ u -c_ i re u- c-i -a- c ai II, J u-u- I c _ u -’ u - - n - n n ’ t e
0321.1). u-’u-s-- ’u --.u - c _u-c_ ru -.--s - c e u -c .u - s au - u - c _ er  s - s - ic _ c a - i—as s - -  year l ,i u - ;c _ 5- . p u - u _ u - - nc _u- i - u - ’, , .  u - cc _ a ic .c_ ‘ c _ c u - u _ c _ c _ c _c_ c_u - c_c . c_ iu - , u-u-
t ’eu -c_ ILa-c -ec c_ cen ct .s -a - s-c _ u -  au - cu - -ci re -a - u- Is -u - u - s - i  u- c_ u- i c o  u - - I _ c e u - c  u- ’u -,cc’ ” ’au - ’ec _- S a -_ c ’ i - u -  a - a - u - c c _ c - c c  ‘ a- u -u - - c
1 s4’alle _c a u-_c c - u -  Ll re u- cc ” “ u - c,, au-_c c_u- il. -u- S u- “ a- ,,, — a u-,, - s-~ a-

‘ a s - u -u - a -  s- u -c - n - I  - ,- :. ‘la-c u- e s s - i u -cu-n , s - u -’-s are ins -  c a - n c _ s t a n - . ’- -ci a - l l s - c_ u - ’u -  i - - Icc-c-na- a-a-
l- _ u - u - 5 levels.

l u - s c - a l i a s - i a - n ,  s - a u - c - s  s - c _ u - c -  c c _ _ c s t c _ Lnnca u-. . cc__c d ‘u - c _u - u - u - t i _ ce  c_ -c-a- u -- c _ Ic- ru - u - a -c-cu-i u - c _ , c _ ’ ncc _ s - - a - n, c - m , u - r. u - i c - u - —

i ’ m ,a - -c ”l c_u - s u -_ c - ca - ’. a- c s - c _ c s- join_cs- . f a c il i ti - . .’c .  1tc_u_ e c’ i f ’ iu - s -  i ’ s - i c _ u i’ lu - s - s au - - c -  t I c _ a - s e
I c _ _ c u- I _ L e d  c r111 ,  a - nc _ c -  u -n ca :ou - - fs-, c c , c _ - i . i o u - ’, c’-,u-ith ca-c ’ s ‘c u-c_ ’ u-u -, - iu - ’ -s- ’u- -;’ , c u - - u -c - ’ ‘ ic _ u - -

~c_- u - ’oou - ’- a’s -u - iu -- ’u - - - ia-r- u - a -’ c _ u - i n .  c_ . m e  c e , u-c- u - ’c_ cl s- c_ i- 
~‘- c - - i _ i ces ac_ , . i u _ c a - c a -  u - a - c -  u-c _ c_ c_ u - c_ ’cc _, ’ I i i s -  s - s - u -

to c a - m . ’;u -cu- s- ’ ’,- u-’ater to  u -- lu - c p oin t of use ‘ic_u -p ‘c -u -eu - c - i ’r a - ’ r”u -,-cc _ c . - a - i n c _ i .  u - a u - s - i l l ’  i - c _ c
c - u -”: u - n ,  a - u - u - c- u-c 5u-,s - i u -

u-
u- c_s- u-j o a - n c”,o u - - u -’ I ’s-u-a- cs- l a - c _ c s  u - s - iCc - -u - c u - - u - u - n r c  u - u -u_u - I  rs . n n , u - c _ i c  - c a - m u -u- as- c--

ac _ u-c- es ,  s u- . c’s -c_ u- ’ n c - c c _ u - .  au - - i coli c-c_- u- l. a - n c  c_c c- cc_c_ n - u - o s - u - . u - J o i ru - t  ca - u - u - ’ c__c c_c_ n - c - n u _ a - u - - s - u -’ u--u- ,i ta-
c_ i_ ce a u-’u- p i i ca bLe  u-u-u- s-c_ u- u- c _ - u- - ‘i_- ,~u - c _ u - t j a - c -  cased u p o c u -  p u - ’ u - _ cc’c u - s - u - u -”  I - i n , a c  “ a - u - u _ c _ u - -a -u -’ l u - u -  u - u - a c _ - i l l ’

. . m : c lc -u -Ie ct i c ,  • c _ u - u -  n c -~u - u - - u- u - c _ nc.  cos ts  lu - a-u -- s--u -cc_ I s - i  - . c_ c-- ’u-u-u-a- I s-u -cu- lu - cc _ -c u- a - c _ l u - u -  ‘a u - - n  s- c_ i l
j o i n , ’ cos ’ s a u - ,~i c_ u - ‘ c _ u -  u - c _ _ c’ -ii ’- u-ca -u-’ c_u- ‘or- u- cc ’u-u- c _ , l s- u - i s -n i l  u - c _ c _ , , L  I - c c _ s - u -’ i _ u - ]  c _ c _ c s - c - u -- u - ’  c ,n ~s- i ’u- ’ ’.
l u - - u - - b a - a u - i o u - u -  u - c - :~~- s - n - f o r  on — Ic _ a rc _ cc c u - ; s t ecc c c _~ s - c _ c u _ c _ i  u - u - - c _ c _L u - c_ a e ;  L u - u -’ :r a - _ c’- u-c _ ’ u- ’ - r  u c  u - _ cu _ n’ - . —
‘s - i a - : , ,  c_ , c - ’-i u - ’ a - u - c _ a - c - c -’ u - ’ s - u - ’ c _ u - c _ , s n u - c _ I c _ s -c .n i o ’ c _ , ‘ u - c _ _c_ i c a -n - ,-- eu -’ -_ c c , cc c u - u - u -’ - ’,’c ’ c c _ : c _ ‘ 0 u-:u- . u - I , ’,a -r .‘ u_m a - l i ’ ,u- ’
-u -a u - c _ u - _ c ’  ‘ .0 ‘ C c - u - ”  cc _ I — c I t e s -’ ’. u - ’ I - .n p l c _ u - c u - c :  f ’J, -a a-i c - a - n . ’ u -- e l : .- u - c u - c _ c _ - n - — c  c u - u - -  I a - l u - s - u -
t ’is -c i_ ce u - - u - u -- i n , : u - ’o’ru -c _ u - c c _ c _u -c _ - c ,t nc_n s - c _ c _ c _ - I  ‘,‘u - ’c _ ” u -c _ ’ u - ’ l ’ c__cc ’u- l. i _ cu - c _ i I c _ a t ,  c _ L u - a - u - u - u - c _i a-c - ‘c c -c , ’ c u- c_- c _ c _ ’ u-n’ ’ u - : n c _ l L ’ ; -,’ s - c - , —
s - -c _ -u -  I’ , s - c _ N I I ,’ I ’ u-, ’ ‘ u - s -u -c , ‘ u - - a - i :  i c _ c c _ u - :  rn,ac ,cc_ a-- -’ cc _ u - a - c ,’c_ u- -s - u - u - ’ u-c _ - r ’ c u - s i ’ ac_ , , ,  u-s-. cc _ I . ‘‘‘c _ - c . . cc u - c - u - u- -

‘a - ru - ’ u - -a - i c u - m u -  a l l  1 u-u_ , n - n c _ c  s - u - . ,  n ‘ -ic-i c u - u - ’— s -  I c - l u - c  : , mcc ; u- a - _ c u - - cc _ u -”  : 1 - c _ c cu - c _ c  m ’ c’ u - n u _ - u - ’a,c 1 - -  c u - u - :
a- ’ I c-- u- ’ ‘,-r a t e  n ’ r u - -cc  ‘‘ c u - - u - u - c -  c_i ’ve L u _ u - c  c c _ _ c u - n ’, ,  I u -c ’ i uc i i. n u_ ’ u - - u - c -; c u -u - ’ ’
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The installation costs of salinity control features for the combined
homer and ho~ier Colorado Rive r Basins are estimated to be ~2~1l m i l l i on .
i’he es t imated  annual operation and maintenance cost af ter  completion of
c rnc’io~ is ~7,590,OO0. Salinity control costs are not included in

c cs t  ~~~1es.

:he mrogra~d costs for associated development include specific costs
ton ~‘ - f arm  i r r igat ion systems ; thermal-electric plants and the transmis-
sion lInes th-~~e from; nonwater-based recreation; and fish and wi ldlife
for i rovinc bun t ing , other than waterfowl hunting , by na naging and in-
pr oving e hah~ tats, acquiring and improving access to hunting la nds ,
and srenlos management.

Adequacy of Framework Plan

Thr.d and water supply is generally not a limiting factor in ‘~he
framework plan in meeting the regionally interpreted OBERS level of de-

~-elopment.

Agricultural sector

lhe framework plan will meet regionally interpreted OBERI mrod’cc~ ior.
goals from irrigated lands by developing new land and water and increas-
ing productior. on the oresent lands. Although 100 ,000 ac res of dr’; crot:-
land are sbif’ted to other uses, the remainde r , using proper managenen~ ,
is acle amate to meet requirements. Although 7.1 million acres of grazing
land will  be retired or shifted to other uses , forage pr oduct ion ‘rill he
adequa t e to support the livestock industry and wildlife requirements.

l imber produc’icn requirements will be met only if the accelerated yro-
m’aus are nut  In t o  effect.

Jatersb ed managemenr and flood cont rol

ha ’ e rsh ed  managemen~ treatcent orocrams will reduc e the man-created
erosion and sediment n i o d u e ’ h c n  and associated damage by !~0 to 60 percent.
The ‘ .ai in~ dam.a es are lar eThi ~eolocic ii. nature and not economically
succer~ ihle ,o sea men . . ‘ome na~ural problems may be susceptible to
rea ~r:en . cs ’ ream floo~i b sed imen t  damage will be reduced 30 to 50

r e r ecr ± . ‘:ul’J : c m o s : r~ servo.i rs buil t or. the stream system will t r ay
nt ard r educe sed ine : . ’ cont r ib u t i o n  ~o many downstream areas . he

r i a n is in  a - r c e m e r . ’ wi~ } exiz in ,- protection and development prog i ams.

‘he t rame~io rb ; l ’i : .  would reduoe awe ra~ e annual tlood dan races in  he
amo~~.~ sho.;r h. c anfia’ ion on he followi ng page. Flood dana e
.rou lu be reduce d O L s e n  sc~ a~ e level hy ~he structural and no~ s~ ruc-
• ual measures nt  nge p lan .  cn~ever , a tr~e r orelor: of the estirsi ’ eb
t n ’ rr r’~ f lo od i u r n :  l o :  ed -i tb ’~ sparsely popula ted ups~ rears :onrrr—
b an  areas w’ ’r~ i~ is  o tensihle ‘ o nr ovide all necessary measures

15
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elimi n a te  fu tu re  flood damages. Nonstructural  flood plain ma:acemer:t
would be impleme nted in urban areas and other  areas sub;ec t  ~o develop-
mer .t  to  reduce flood damage by regulating the use of f lood-prone lands .

Estimated average annua l  flood
damage reduct ion  i n  ~1 ,000

.t ubregion 1980 2000 2020

t ree s River 302 1,053 2,115
Upper yaini Stem 1485 1, 1431 2 ,725
tan Tuari-tolorado 153 871 1,9014

lotal 9140 3, 355 ng 71414

Industrial activity

Proposed thermal-electric erieration will meet all irbasin and a
share of ad i acent regions requirements. dineral production , i r c i u d i r-
the large amounts of coal for thermal—elec t r ic  p l a nt s , car meet all the
pr o ected requireme nts .  Planned development of municipal  a i d  indust nial
wa~ er  supp ly can meet fu ture  needs .

Recreation - f ish and wildli fe

e nierally, ar adequate number of acres of land and water will he
available to meet pro,iected recreation needs. h owever, problems re~ a~ -
lag to use of these resources should be solved if demand is to be m e t .
his will include providing adequate access, suitable t’ur d i r~ to build
sec seatior facilities, and sufficient supporting services--especially
food and lodging.

host 01 ’ iC r en ior  can expect to meet pro;~ected fish and wi ld l i f e
nerds hr ou t 2010 . however , Ar i zon a  arid New ~hexico will have shortagesof  t ’i sh  a: ci wildli fe. A possibility for water for fisheries in  A r i z o na
ar i d  dew hexico would be the  recommitment of developed water  now dedica ted
t o  o~ em uses or purchase e x i s t in g  water rights. W y om i r i c  also will have
a s ig r i f ic a n t  shortage of game animals.  If w i ld l i f e  co iserva ion  is
give n adequate recogni t ion as a prominent ob~ ect ive of’ deve to pm er .  an d
rna: ageme n ’ 1 .  t i r e  key hab it a t .  areas , w i ld l ife  habitat w i l l  r e n a l  :: a v a i l —
a h i e  a nd i s  capacity may possibly be improved. there is a d e q u at e  pa-

c r 1  ial for b o t h  preservation of w i l dli fe  and increased  l i v e s t o c k  use i g
balanced mrcnag cme rr  L me t hods.

R~~ ort ct w a t e r

he plan include s provision t 0  expor ’ water t.o ad~ ace r r t  re i o : s .
Al l  w a t e r  srh ec to  dis t . r ibu t  j o r  b e t  weer regions is in  acco dance wi t
exi  s ’ 1 r g  approved compar s or le ad a r e e m e r t s
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Water quali t y

l iar s for cont rolling water quality are eneral ly adequate in apply-
ing corrective measures th:a~ are o r ry s i c a l l y  possible and feasible .

Water supply s i tuat ion

After development of the framework plan, as described , approximately
S .3 million acre-feet of’ outflow would pass Lee Ferry i n  tne year 2020
(Figure following page 78.)

Fl conomi c Impact of Framework Plan

bconomic activity for agriculture and other pro t ected sectors 01’ the
eco nomy were analyzed by an input-output mode l to i ndicate the level of
economic g rowt h by subregions and time frame. Table 13 sh ows the figures
for population , employment, personal income , and gross regional product.

Populat ion

thI s population projection is based on economi c subregions and does
:Ot. include the 614, 300 population independently proj ected for  2020 for

Wi e hydrology portion of Arizona in the Upper Colorado Region .  I oruia-
tion density would increase from 3.8 per square mile ir :  1980 to 5.h in
2020 for the economic subregions.

Employment

C o ef f i c i e n t s  were used in connection with projected tonal  gross
outputs to project the employment fi gures shown. Employment is pro-
hected to increase 126 percent for the region from 1965 to 2020.

Personal income

Perso~ al income p r o j e ct i on s  re f l e c t i ng  economic a c t i v i t y  were ob-
tai ned by m u lt iP l yi n g  the proj ected per capit a  income by the population
prot ec t ions  ( OBE).  I’he maj or  components of personal income are wa~e a r d
salary payments , proprieto r ’ s iri coma , property income , and income pay-
men ts under Social Security , pensions , and similar funds.

ross regional product

dross re -local product (dEF) is the sum of the four major experidi-
ture components ii the regional economy . These are (1) personal con-
sumpt io rr  expendi tures, (2)  government purchases of goods a r d  services,
(3) gross private investment , arid ( 14 )  net export of goods and services.
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Table 13 - Population , employme n t , personal in come , and
gross regional product for t ire framework p lan ,

Upper Color ado Region

Subregion Personal dro ss regional
and year Popula t ion Rmpio~anen t in come ~roduct

(.~II ,ooo)

d reen kiver
1ad65 100 , 579 32 , 900 213, 1014

• 1O80 116,989 142,233 1468,775 735 , 8tt~
2000 l145,87e 55, 287 l , 07O ,7~ 0
2020 173, 142 14 65, $81 1. 1Cr , 12 1, I CI ,  25o

Upper Main Item
1965 136 ,715 148 ,7(0 31 ,511
I obO i t 8  , t ’ l8 ( 1 , 1 ad 58k) , 320 8(0 , ~~5
0000 185, 305 13. 5€’e 1, 11 30,070 II
0010 213, 289 85, dl’ - ‘ , 3 k  , “(O 3, 257 , 141

a n t i —  ol orn do
l h 5  n ) ,e25 2 , ’(20 181, 3~~’
1_ s )WC 150 ,337 50 , 518 , 81 81 

~~, 1i
‘000 201,915 ~1,045 l, ad5’,l31

1020 1(3, 14614 100 . 088 .0 10 , OOt 14,105 , I k

he, ’ ion
1 O t 5  33L ,C ‘0 111, 3 ) 0  [‘0 ,Cd 8 1.1142 ,000
1 °80 1435 , 014 1 ) 155, 311 1, 5 ( 0 ,008 2,
2000 53) ) .0 )r ’ I ‘00 ,888 1 ,1471, 011 14 * C ’ ’ ,
. 010 b(’O , 177 ‘51 , lli 7 ,5( 1,00: ’ 10 , 14r ’C , t l t 7
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UPPER COLORADO REGION
WATER SUPPLY (1914 -1965 ) ,

ON-SITE DEPLETIONS B OUTFLOW FOR 2020
( I , ,  T hous and s o f Acre Feet)

YEAR 2020

REGIONALL Y INT ERPRETE D

iii ON - SITE DEPLETIONS

OUTFLOW

6 45 ON-SITE DEPLETIONS
RE

~~
)L

E
A
V~~~Gj 5885 I

RE G U L A T I N GEXPORT RESERVO IR Q
4 ,232 EVAPORATION

OTHER USES 294
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Envi ro nme ntal Considerations of Framework Plan

E conomic development to meet the proj ected needs with mi nimum adverse
eff ects on the natural envi ronment of the region has been th e  basic coal
in formulating the framework plan . Many programs and ñ i ’n 5 ior s have been
outlined that would protect and contribute to the ove rall quality of liv-
i : n r in the re -ion in addition to provi di ng the basic economi c opportuni-
ties. These programs have been described in precedi ng sect i on s .

Practically all programs and developments would increase the consump-
tive use of water and impact on the land in va ry ing  degrees. Development
of water resources in many instances requires storage in reservoirs for
ef f ic i er . t  u t i l iza t ion .  Construct ion of these reservoirs , in turn , causes
some disruption on stream regimen arid effects fish and wildlife habitat
and natural features of the environment. However, with proper ~larrni ng
considerations marry values are created that compensate for tIe changes.
ltreams are of ten regulated for flood control , sedimenìt is remove d , water
quali ty f luc tua t ions  are dimin ish ed , and the st- reams are converted to con-
dit ions that support a higher type of fish life . Reservoirs themselve s
provide abundant fishing and other water-based recreation in this area
where natural bodies of water are few in number and widely spaced. De-
ta i led  requirements to control pollution at- const ruct ion sites are ir k-
cluded in most contracts.

based on the experience of the past 50 years , the proposed programs
will irreversibly commit important segment s of the region ’s archeological
resou rce to total destruction or 4 o such serious impairment as to destroy
its usefulness to scientific investigation. This resource is the on ly
source of information or’ the history of the American I ndian prior to the
accoun t s  of the European Exp lorers . The loss of this  heritage poses a
serious dilemma to modern man. A properly planned and ade quately funde d
regionwide program of i nvesti -ations and salvage of’ t!ie archeological
re source will tend to m it ig a t e  this  adverse e f fec t .

Eliminating the abuse and placing all grazing on a sustai ned yield
basis will alleviate most of the adverse effects  connected with grazing
and provide for  required forage production.

Addit ion to the present ; irrigated land base of the proj ected 587, 600
ac res would cause loss of b ic-game habitat and conversion of th e  wi ldlife
popul ation to a fa rm game-type.  Additional contribution of dissolved
materials,  read icides , and n u t r i e n t . s  in streams will occur unless proper
con t rol measures are developed and applied. W at e r s h e d  management and
“Ic-cd eon ,4 rol may have effec t s  or fi sh and wildlife habi ’ at a n d  es th et —

s h u t  will co rn t r i h a t  e’ mat erial 1: to car t rol of’ sedi ment . in ~~t ovem er. t
01 ’ i e e ~ a ’ ive cover, reduce flood damage . improve base fl ows , provide
Opel span s O t i  flood i r l a i s a n d  p r o t e c t  t ra il  lar ds.
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If n.i neral development is managed properly , it can be accomplished
with a raininn c..rn. of det rimental e f f e c t .  Str ip-minin , : re -ulations must pro-
vide for reshapi5g and revegetation; land subsidence must be controlled
h y leavi ng su f f i c i ent  support or refilling underc round excavations or
in t r o d u c t i o n ,  of water to replace liquid petroleum. it is imperative that
proper mana -emen .t  regulates disposal of tailings an-rd polluted drainage
t ronn; all m in in g  operations .

The t r eme n dous increase projected in development of thermal-electric
powe r would use a substantial amount of wate r but would occupy onl y a
relatively small land area for plant and associated mi n .i ng act ivi t ies .

roblern ;s t hat need careful a t tent ion  to minimize adverse impacts or . the
e n v i r o n m e n t  include disposal of waste heat , stack emissions , and location
and c o n s t r u c t ion ;  of large transmission lines. Emission or sulfur prod-
net - s from fossil-fueled plan ts cam become a ma n or problem i n t h i s  area of
relat ively clean air even . consideri ng the low sulfur content C i  most of
the  region ’s coal .

Accelerated timber ma-;agemem’ : practices are neede d to enh ance the
lon .s 1_ rance quali ty of huma n en-c.r ir onme nt which includes both appreciation
o n ’ na tural beauty a n d  the need for basic materials for food and shelter.

‘ ped al measures are tak er. to  accelerate the growth of r .ew forests neede d
to mee 5 t i .e rapidl y increasing demand for wood for homes, offices, ware-
i;o.:ses, plastics,  paper and literally h un dreds of i tems now considered
essen t ia l  eve ryday i tems . Timber harvesting in the re ’ion is d e s i g n e d
to remove the overmature trees which are a hazard to recreat ion.ist s  a n d
also to make more space available for younger trees to mature.

Ih e  resul -:a: cn .n ’sti:.c Dr~~ter ’ s. i f  caref’ull:,- desi- -ned , can .  add to
tee natural  beauty 02 a .  area by creating new “open space ” for n;ew re-
creation opportun ities, creaving improved yfidlife habitat , and increas-
ir ~g wa er :;ielJ.

he re5rion now provides unexcelled opportunity for recreat ion.  to en ; -
l ance t;Pe quality of liv ing for nonresidents as well as the comp arat ivel , .-
sparse resi-ten.t rorulation;. However, if pro;r ec~ed needs are met in; the

~ n 5 ure . a tremendous increase in ; pressure is a n t i c ipated and care fu l con. -
side ra’ i c .  must  he - iven . to man ;a ’ in g  the  n atural envlr o ;~nent to avoid ;:- - -

war ran :ed  det e r i o r a t i on . .  I roper design a n d  manageme nt of resort areas .
came -roun ds . an .d  o tt e r  f ac il iv ies  would alleviate c or c e n l - r a t ion ,s .

The rro:ected increase in population - leaves ‘ I r e  ne  j o ’ . v it l n  a very
low ave ra e den s i ty  a n d  few urban ; c o n c e n t r a v i o n ; s .  -~o- .s tnrction is pro-
:ected ‘o alleviate Inc present backlog of sewage t rea 4 m en . t : ‘n r c H i ’  l e n
a n d  up- :rade ‘ rea4 nn ;en. t for future time pe riods . l i a r s hare  also bee - . ta le
n o r  con 4 rol of ’ air pollution, solid waste di sposal , radiological n ;a z a r d s .
a d disease vectors .
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Cta t es ’  Alternative to the Framework liar;

Elements of plan

i”or comparative purposes thie states proposed , as one altern .a ive, a
p l a n :  u t i l iz ing  t One same depletion amount. (m. 55 million acre—feet- per’ a n n . L ’ un )
as ‘i .e framewo rk plan : .  nder this  a l t e rn a t ive  t ine  ~ r ate distrii-u~ ion , of
con :nurnn p t ive use equal s the Upper Colorado Rive r ;‘osnpac ’ pe rcen t a-c  allot -
r r n e n ; n  s w i t h  adjust m ennt: s in types of us es exp ressed by ~‘n n e respective ~ r at
( : a lc ie  11± 1 .

I t ;  the framework planr , there is the need to service a larce d e e ’ r ’ic
now~.’r market f rom potential fuel-lrurn .i ng electric powerplants in tIne
~. vee r Colorado Region;. -‘ach of the ‘tates of Colorado. Pew Wexico. U’ an .,
and i.Thoi nn ing has programmed a part of i ts coal and water resources for- ‘ nne
uro du e ’ icr:  of such energy. Previously t i n e  states had a-r e ed  t o  nn :ai n , t  a ir .
ror’crtionate levels of water development very close to their r’esnec’ lye

ne r eer . ’ a - c  allotme nt s in t ire Upper Colorado River Compact. ‘ i ’  Pout  up-
ncr n i ’ . - a multitude of water uses set. f o r t h  in the framework p l a n . ,  n i , c
-r r’proxinna’ e state percentages could be maintained onl y by an arb it  na ry
nns i .’rnmen:t t 0  each st-ate  of portions of t I r e  needed tinennal—e lect i-ic owe r
I : . s ’ a l la : i o n . s  as necessary to bring each s t;a t- e ’ s total wader uses to
amount s approximating the compact. percentages .  A l th ou ’b this assi ’n .n nne rnt
d e p i c t e d  a reasonable sat isfact ion on a re :io’:wi de basis of t i n e  requl re-
rr nen :t for a framework plan , there were certai n: neat cre s ob, cc; ior.ahle o
Col orado and Sn aN .

‘nar .ces made t ’rorrn t i n e  i -asic  dat-a, cor , t aired in ne framework p la rn .
are c i v e n .  i n .  he Collowi nc narrat ive and in ; ‘aPI es 114 . 15, a n . ’.l ii.- .

A rinonna retained it-s exact allot nnn en:t . of 50, 000 a cr e — f e c 4 ncr an .n :n:n :
i n. ne revised year 2020 distrihut;ion with no e n a n n ; e  i n ;  ‘ yi es ci’ u ses .

Colorado varied it- s w a t e r  depict  io:: s or n.rli a n d  sn ep lemer i t  nil i t ’ —
n - i -a ’ c-I l a n : d  by  :S .000 a c r e —  fee l ,  less i n  l -h ’

~0~ 1145, 000 acre— feet  ac re
i n :  2000 ; a d  31, 500 acre—fee t - more i n  CnA ’C. .1 rrigat-ed I a n .i ac r en t - c
va ried Pu I t~ ,002 less acres in n Th~0 f~ .000 more acres i n .  \~00 ; an -i I. - ,

no nes more i - 20. 0 . An n oil shale i ndus I rv 0 1 1 miii ion  - harre1s—r~’ r’ — ha,’.
canacity . w i n  li a SìiP ~~0 r ’ populat ion:  of . 5 ,000 dep let in g  ~ j .000 to r e— fee ’
ne - cal ty , was added. A coal—b yproducts p la n t , usi n ng 15.000 acre — n ’e~’;
a n d  a not ash plant , capacity 1.5 mi l l i on ;  I on.s an;nnua l 1 ; ,  us i  n ;g ‘ , tOO nv i t-  —

t e e n  an :n iu a l  ly ,  are pro, ected. Exports are increased by 2, h~.rg acre- t en t
n n n : d  t ’is i : and wildlife by i~0O acre— f e e t - a n n u a l  1 p .  I t  appeal’s n a t  Cd
rado would deplet.e 1 n 51. 75—percent. allot meint by I nc  year 2000. t iC  r’r nn ’n .
elect tic power in n s ailed capacity is lessen-ned So ‘o , n~~i0 rnne. - n tn ~’a 0 ‘ rca t I ; t ’

n’nn”:ewor ’k nl a’ : . deriet m g  l 14n- , 1400 acre— feet lens a nal 1’: . I :  add I t  i o n
‘.2. 10° acr e — f e et  of i r r i g a t i on ;  water would be t r a n , s t ’e rv ’O he ;  w e e n n  ‘00 1

an d  .20.20 t a meet ran n i  m u r a l  and i n: irn s t rial remind rene ’ . ‘ S •

tI 1 - 

.-~~~~ - - . —  - - —— --~~~~~~~~~~~~~~~ .,



. 
~~~~~~~~. - --~~~~~~~ —..-- - - ~~~~~~- ‘ - . - —‘ --“ _ _ _

PART VI FRAMEWORK 511.21 AND ALTERNATIVES

- - - - , I k  , - . 1 — ‘ 
.‘ ,‘ - l _ , _ ’~K - . . , ‘ - . ‘‘V

Mi~ ~~~ .~i,i~X’ - - ,‘.~ :,‘ , t.~ , - , ,i,kl b t ,~~~ ,i ,ik. - I , ‘00

- ,., , - , j . i ’ sott t& , tO0 .‘ , ‘t’O V , - “0 , ‘00 ~~~ ft~ ’ ‘ ,‘.‘‘ ‘ ‘U , ’- ’-

- - ‘  - - — i - I-.,.’- - t - ) ’ .  ._ . ,-n .- --

- - - - - 

~:- - ‘ -ff - -
~

- 
-- 0, , , ‘ .. ‘ -. ,‘.‘O ’ . , IL’O .,,..0,’ i\ ,,t4

001’ .~~, ,‘ l’ ~~~~~~~~~ , %~X ’ ~~~~ t 0 , ,,it ,‘ ~~~ ...,SOO — ,.,, ‘, 40 00,

- t o  t o ’  t o,’,’ _‘iw ‘ . -“ 90,’ . 0 0

- ‘ - . ‘ - -

‘ I . , , , ,  ,p . I  •,,,t 1 4 4 . i i , . t [ t ,  I ~.0’ ’’ ’ .‘ , . , 41t , ’ 0 ,1,’, -
‘ 

0,. U . . ‘00 .0 .’ . ’’ ’

Ft., ~t , i’ ,.., ,.I ,n~ mIt 4’ ’ .‘“ ,~~‘~‘ — ‘ ‘ ‘ ‘‘ ‘ - i , i~’0 I.,,,, , - - it , t0, ‘. 4, , ’ , ’  ‘ ‘ - ,

00 ’ , i , -,0i’ ’ , iR ’ , ,‘ , 0,ti ’ ‘.0,0’ ,‘,,iO ~‘ 4,040 0 ,’,0i’

ON ’ , ,.i’ i .0’,’ - , . ‘ i ’t ’ ,‘ , tM’ 1 ,401’ 7 , 04’

U , U ’ ’ , ’ ’’ - ‘ . 

~~0~’~~ 
II ’ , Vi’ ‘4 - 7 , ’,”’ 0 . .i,, ’ ,’ ,-. - . , ‘ ‘ “ ,O .’ ,.’tO -, , .0 0 , 

f ’ ‘ 1’)  . ‘ ‘ , - - 2

82

-. ‘— - -~~ -.--~-.‘ — — -~~~~ --V’~~~ -- — -- ----—----‘--— , .-“ -‘ “ ---p.-,.- i.. - ——  -a—.” ~~~~~~~~~~~~ - .



. 
-.- -.-—-.--—

PART ‘,‘I FRA ME I’;OR K PL0’tN 171i0 ALTEHII A ’l’iVP .

‘tn1.’l’o 15 — PP .” ,~ ’ ’ ’ ~ ’d l:;otal. ’ - - n  -. ‘ n t r ’c . - r r \ ’  ntrn i wig. en  n~ p iu ;i  ~1:0
for  ~he rrn.a 1-electr5o p ‘

~~ ‘t ’1’ ~nn ne’nn.i ; i o n  :‘j~~’ ;  l i e-  ,n ’a~es
nr j.tern’rdt ve Le the I’i” rnew , 1 K

(6.5 NAi’” level ,of de ve ic ’nnieno t )
Upper C- ;lcra- -do  Re~~1on

In s t a i l o l. nnDa- 4’ : tC  n~aJ c.rnsumpt l -re  us~
1980 2000 2022’
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Ariz-°na ,310 O 1.,.1 ~ , 11’ ‘ - . .t  . ‘l O  :~~‘~~~‘~

C-1t-rado 0 0 l.’.CC .o~i . ° .~~02 22.t
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Utah 7,~~00 111.2 .‘ . °~0I’ 

~~~~~~~~~~~~~~~~~~~~~~~~~
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New Mexico, in order to stay within its 11.25-percent apportionment
of the 6.55 million acre-foot level of development, changed its uses jr,_
volving a net decrease of 9,500 acre-feet annually. A large reduction ,
51,200 acre-feet, resulted from an arbitrary programed reduction in-. in, -
stalled generating capacity. However, mi neral production would materi-
ally increase , and an add,itional municipal and industrial use of 11,800
acre-feet would be required to serve a population increase of 6)4,500.

Utah desired that a much greater portion of its potential thermal-
electric power production be included and projected an add,itional 11,700
megawatts to be installed. This required a support population of 26,000
people. Utah also added an oil shale industry with a capacity of 500,000
barrels-per-day with a support population of 39,000 people. In order to
stay within its 23-percent allotment,Utah revised downward its irrigation
acreage (-10 ,500 acres) and likewise revised downward (-200 ,000 acre-feet
annually) its e~cport to the Bonneville Basin.

Wyoming also suggested no changes in its type of uses but revised
its irrigation depletions downward 900 acre-feet per annum to stay ex-
actly within its 114-percent allotment.

Economic impact

The regional input-output model was used to measure t r’ae economi c im-
pact of the states ’ al ternative plan. Figures are tabulat€. d below for
the resultin g population , employment , personal income , and gross regional
product.

Population , employment , personal income , and gross regional product
for the states ’ alternative at 6.5 MA,F level of development

Gross
Subregion Popula- Employ- Personal regional
and year tion ment income product

($1,000 ) ($1,000 )
jreen River

1980 115, 217 ~41, 593 1461,675 721 ,730
2000 1)43,377 514, 3140 1,052 ,387 1,558 ,1498
2020 205,371 77,1425 2,612,5214 3,14914,116

Upper Main Stem
1980 167 ,861 62 , 1414)4 586 ,6714 867, 018
2000 2140,332 95, 1412 1,1477,321 2 , 389 ,201
2020 257,968 103,703 2 ,8114,173 3,993, 14)414

San Juan-Colorado
1980 163,14147 514,755 56 14,056 017.030
2000 212,233 75,3143 1,320,089
2020 282,831 103,516 3,1143,100 14,2214,~~3l

Reg ion
1980 14146 ,525 158 , 792 1, 612 ,1405 2 ,505,778
2000 5 5,9142 225,095 3,9149,797 5, ’n P : ,3 0 l
2020 

- 
7146,170 2814 , (i1414 9 , 56c , ’1’q7 11, ‘I 2 , 1401
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States ’ Alternative at the 8.i~5 Million Acre-foot
Level of Development

Elements of plan

This is an alternate plan of development which reflects 8.16 million
acre-feet of man-made depletions in the Upper Basin. It includes the
amounts of water evaporated from main stern reservoirs. This plan assumes
the Colorado River water supply would be firmed to meet the division of
water by the Colorado River Compact. Depletion distribution among the
states in 2020 equals their percentage shares under the Upper Colorado
River Compact.

Development of some resources would not be limited by present water
availability. States have assumed that a market for the increased pro-
duction associated with this level of development would readily be ab-
sorbed within national and increasing western markets. This is especially
true since the added increment is a small part of the national market
and would accordingly have a small impact.

Table 17 enumerates water depletions by states, subregions, types
of use, and by time frames 1980, 2000, and 2020, and Table 18 details
the installed capacity and water depletions for thermal-electric gener-
ation.

Arizona retained its allotment of 50,000 acre-feet for 2020 with no
changes in types of uses previously described for the framework plan.

Colorado plans to irrigate 1,256,300 acres in 2020 , which is 1014,1400
acres more than the framework plan, with a depletion of 1,9141,500 ac”e-
feet. Oil shale complexes , starting in the 1981-2000 time frame and
totaling 2 million barrels-per-day capacity by 2020 are anticips ted as
divided equally between the Green River and Upper Main Stem Subregions.
A coal ‘byproducts plant, using 15,000 acre-feet in the San Juan-0~iorado ,
and a potash plant, capacity of 1.5 million tons annually, using 9,500
acre-feet, are projected. Fish and wildlife uses would total 71.1400 acre-
feet, a substantial increase over the framework plan. Thermal-electric
power capacity of approximately 10,000 megawatts would deplete 153,200
acre-feet annually. Export would increase to 1.36 million acre-feet an: -
nually. This plan would meet regionally interpreted OBERS requirements
for all sectors except power, which would be met by Utah.

New Mexico plans no change in agriculture , fish and wildlife, or
recreation from the framework plan. Population by 2020 is estimated at
189,500 and the minerals industry is projected to increase as a result
of available reserves and national need. Thermal-electric powernlnn .t
installed capacity would be 5,623 megawatts. Export to the Rio Prande
Basin v-ia the San ,Tuan-Chama Pro,iect would be increased 125,000 acre-
feet over the framework plan for a total. export of , b 4 3 , n ’~O0 acre- ‘net
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Table 18 - Projected installed capacity and water deplet i or .s for
thermal-electric power generation for states ’ alternative at the

8.16 MAF level of development , Upper Colorado Region

Installed capacity and eons~~ptive use
1980 2000 

- 
202 0

1,000 1, 00(4 1,000
Subregion Mega- acre- Mega- acre- Mega- acre-
and state wat ts  feet wa t t s  fee t watts feet

Green River
Colorado 663 9.1 14, 663 69.1 14 ,663 69.1
Utah 959 114. 14 8,559 128.3 9 ,559 11. 9 .3
Wyoming 1,1+63 22.0  2 , 1463 37.0 9,913 i(nS.7

ubreglon t otal 3, 085 145 .5 15, 685 2 3)4 . 14 1’~~, l35 32 ,6 . 1

Upper Ma in Stem
Colorado 123 i.6 14,123 61. 6 14,123 6 1.6

Suhregi on t o t al  123 1.6 14,123 61. 6 14 , 123 61.6

dan Juan-Colorad o
A H z o n n  2 ,3 10 314.1 2 ,310 31.1 2 , °ifl 0 ( 1

Co l or a d o 0 0 1,500 22 .5  1.500 (41 .5
N’.nw M e x i c o  5, 623 90.0 5, 623 °0.0 1. , oO ° 9 ( 4 .0
Utah 1,1400 111.0 1,0 ,900 163 .5 1 C . ~~CC 63.~

- ‘u P m e ~:ion t o t a l  15.3R3 235.] (40 33 3 R1C.1 20, ~~~‘

Arh,ona 2,310 31.1 2,310 3 14. (4,-1 ,0 10.1
I’ ol , ) r a . t - o  ï86 10.7 iO ,~~S6 150 .2 i C O  9’ - 1’ 2 .11
Ne w M e x O r o  5,623 90.0 5, 613 ~C .0  7 . 0 ; . ’ 0 (4 .0
Utah 8, 359 125.14 lq . t t o  :~°l ~k r q ~~~ . c ~ sc~

’
~ .8

w~y o m i a ~ 1 ,2 +6 3 22.0 1,1463 t 7 . C  1, . 4 i ’  1- 7 -S .

1’ ‘) fl  ‘~ (4a1  19 , 514 1 282.2 1~~~~1, . + ] (4’ .1 ~~, . n -  i’~~. -~
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U tain  would increase its use by irrigated crops 10,700 acre-feet over
the fram~work plan and irrigate about 1401,200 acres by 2020. There are
no changes in fish and wildlife, recreation, or stock-pond evaporation .
and livestock use. Export to the Great Basin by 2020 would increase to
14)47,000 acre-feet, which is 20,000 acre-feet less than the framework
plan. Major changes are increased thermal-electric power to 1 I 5 ~, 17~,:

megawatts installed capacity and increased mineral activity , includi:,1

mining coal for powerplants, a million barrel-per-day shale oil output ,
processing oil-impregnated sandstone , and conversion of coal.

Wyoming ’s development include s a substantial increase in the mineral
industry,  including a million barrel-per-day shale oil production , de-
pleting 07, 000 acre-feet of water,  and conversion of coal . Trona plant
capacity would continue to increase . Population would increase to 1148,000
by the year 2020. The agricultural base of ir:’igated land woul d increase
to 513,300 acres by the year 2020.

[‘hermal-electric power installed capacity is estimated at almost
10,000 megawatts. Transbasin diversions to the North Platte are estimated
at 153,000 acre-feet , which is a 32,000-acre-foot reduction from the frame-
work plan.

Economic impact

Economic impacts were estimated by use of the regional input-output
model. Data are tabulated below for the resulting population, em-
ployment, personal income , and gross regional product.

Population , employment , personal income , and gross regional product
for the states ’ alternative at 8.10 MA? level of development

ross
Gub region Popula- Employ- Personal re~ion.a1
and year tion meri t income orodu c~

($1,000) ~$l ,O00)
Green River

1980 115, 028 1+1,525 1+60 ,911 ‘ - ‘19 , 2°
2000 139,201 52,757 1,021,735 1.500,953
2020 355.518 1314,030 14,522,51+14 5,517)5,200

Upper Mai n Stern
ioBo 167, 861 62 , 141+1+ 587’ , e 1 +  - ‘- n
2000 21+3,1+87 000,6614 1,1+Ot’,7l5 2,1+~~n ,’;o0
2020 260,691 10)4,800 2,91+3,975

San uan-Colorado
1980 

— 

163, :)73 514 , 9’33 5(tS , 9tO 9 ~1, 1 ‘ , 0~ 9
2000 211.1,383 ‘, t ° , 1 O t t  1. “3,~

, 1~ - 
‘ , . - ‘n .

2020 o81+ ,600 l0 1+.l(~l4 3 . l i - ’~~,1’e. ’ 14. 271 , “9~
Region

1980 ~+~400 , St : ’ ’  158 , )50 1, U13 , 1 + ”  2 , 0’ , ~°

2000 5°’’ , - 2 1  1125,5 ; ’’’ ~, S5l , - 1 ’1.
2020 ‘V)n)~ (01l 314 ; ’, I -Oh 10,’ - nj S’ H. ~: . - , , -

.
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States ’ Alternative--Wate r Supply Available at Cite
(9 . 1+ 1+ MAF depletions)

Development which would be possible if the states of the ‘pper Colo-
rado Region utilize water which would be physically available at site of
project development is described briefly below. There has beer-i 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 physically available for development. It is contemplated
that there would be shifts between types of use as the needs develop. The
plan would require substantial augmentation to meet Colorado River - ‘ompac t
requirements for delivery at Lee Ferry. If the Colorado River is aug-
mented below Lake Powell, exchange arrangements would have to be made.
Proper consideration of possible detriment to power revenues and of aue;-
mentation costs will be required.

Additional uses of 1.28 million acre-feet above the 8.16 million
acre-foot level are described briefly by state, and summaries for total
uses are shown in Table 19.

CoJ,c~-ado has identified additional uses by 2020, which would i n .-
crease export to the eastern slope of the Rocky Mountains ‘by 113,000 acre-
feet annually and increase irrigation use ‘by 69,000 acre-feet , primarily
in the Upper Mai n Stem Subregion.

New Mexico w’i.:er depletions would increase 228,900 acre-feet, pri-
marily for electric power, irrigation, and export to the Rio -Irande
Basin1 .

Additional developments in Utah woi~ld all occur in t Le period
2001-20 . Ir rigation pro jec t s  not previously incorporated in plans would
require over 200,000 acre-feet of water~ coal conversion would double a n d
require 22,300 acre-feet more water~ and a 100,000 addition would be ex-
ported to the - reat Basin i’1egion.

Project depletions of t in e  Colorado Rive r system ‘b y Wyomi ng total
1,588,000 acre-feet, which is 5145,000 acre-feet. more than at the 8.it.
million acre-foot level of development . Tncreases i i ,  depletions occur
primarily in mineral production and export .

1968 o1t i : 2 7 ’;:

- :arl y study of the 1068 0I~K RG project-loins , as published for a1-r i—
cul t u re , revealed l c o n I s i s t , en , c ies  that  we re incompatible wi 70 n t 2 n e  h i s t or y
of a-r icul ’.u ral product ion i n  the Upper Colorado L eg io n . l I e  primary ti e-
parture from established prac ice was t ie projected source at ’ l i ves tock
feed required to neet ‘ 11€ ’ l i v e st o c k  product ion  assi ’n ne d  to t On e r eg ion  b y

90
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4 ine national projections. The published projections of feed outpu t were
not adequate to produce the livestock output without very large feed im-
ports from outside the region.

Table 20 shows the required imports of feeds and correspoiiding sur-
plus of pasture and range.

If imports were assumed to be the source for supplying the necessar~’
feed , a net reduction of 70,700 acres of irrigated land would ensue from
1965 to 2020. This would, in turn, be incompatible with present detailed
plans contained in fede rally authorized projects and contemplated private
developments of 1401 , 500 acres.

Because the projection of livestock production appeared to be more
realistic than the livestock feed requirements and because of other tech-
nical considerations associated with t he development of model coeff icients .
no further studies were attempted for the agricultural sector .

_ _  ~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Table 20 - Feed crop imports and range forage surplus
1968 OBERS, Uppor Colorado Region

Unit price Amount Value
(per ton’) (tons) (dollars)

Imports

~
‘eed grain , corn equivalent

loSo $140 163, 1+ 70 $~,5~S,8002000 140 1405, 208 l6,208.~~2o
2020 140 6148, 517 25. 014(4 , 1 80

i!ay
1080 25 1+92 , 806 12 , 320 , 150
2000 25 598 , 57c 114,’)rL ,lOO
2020 25 572,266 l1+,30~ ,~~50

0or:. silage
8 95, n - 12 ‘p 1+ , ‘- ~~ - °

2000 8 107 , 975 8e3, 900
2020 8 100,200 901 , n - 0 0

1’o~ al feed crop imports
1080 ~~~~~~~~~~
2000 0’, 0 . 511)
2020 1J ,~~1.’ , I :

Surplus of Present Production
Amound

Unit  price 
_______

Surplus p a s t u r e  and range
1980 N A 111, 1 4
(4000 NA 50~ ,

‘
1(420 N:\ ‘1°, ‘0(4

U 
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Five leve I n n  of ’ d eve I op rrienn t are dcl I nod a r i d  ~‘va I ct ~~~
- I i i  t t i  o n ’ t . 1

I . e . :

1’ r,’oent ( i  065) level
Ut ’ : ” )  o r n a l  I : . ’ irit.erpre te d 014 1’ R: n .
, ‘- t a t e n  ‘ al to i ’nat lye — 6 .55 mi llion a- ’ rt ’ — f e ;  I.
~ ate. ’- ’ a l t e r n a t i ve  — 9 . lo  ml  110cr; a- r’t ’ — t ’t ’ t ’t
St a t e s ’ alternative — water  n~n r p p l ’ :  a v a i l a :  0- a t  o T t o - — t .11 m i l l i o n

acre-feet - .

The framt -’work plan , t ased ip ern  the i’d ona l lv i n t - e r p r ’ o n t t ’~l OBLU.’ prt —

j ect. ion , was developed f T c :  I arid was ; r -ced a: the a nn i n ;  ant i  ‘ ‘ 17 1 cnn ’ rot 0 : -

for other :1 di  en .; . Three “state:; ‘ a l t e r n a t i v es ” oi t ’ho I c t ’ : n , - ‘ i ’ ’ devt ’J —

oped to r e f l e c t  eapa lt i.1 it.:,’ of the region t o  s’ n pp l ‘ ,‘ goon!: arid ‘‘or’.-’ I ‘t o  n o t
f in  I’: evaluated in the OPU R S p r oj e c t i o ns . The 1.69 (~i i l RS ’ arid t In e  on—
go Org programs we re also s tud led and. w I 1 I. re 00cc; nc- tnt

The ef’t’e t  of the var I on ;; l e v e l -c of development on wat ‘ ‘r 1Li ;~1 )‘e Ott ’
land re -ce- nrt ’eo and ec or i om i  c and a~ r i - n i  tural  ac t  iv i t . - . • an; n~ ’ 11 ~~~; c o r n , ’ i n n —

on is reached , are p re sen t  e,1 : a th i n o , ’ t. ion .

- ‘emm a I’ j n n  0

Io ’rn l  or s nI o pi

A - t o n - ’17 ’ a n l u n, 1 I h i s t o rI c a l  d ic c i i ar g e  at tire pci n ; ’ ipal nlienl , n nrr ; 17 ’ p o i n t
for  t ho ‘e l  ern ie River • at Tee  Fe i ’r ’ :. Ar’ I n on i a , ave ra’t ‘0 1, ’ , 1+. ‘ o , 11(40 acr e—
foe !, t o t .  the  59 — ,year period , 1 1 1 1  1+ t h rough  11)05. Pecan n - c ’  c t  va ci at i On:;
prec [pit at- i or: annO ot he r. ci imat Ic in uences , the ex t r emes we r e  .~ , 117+ .000
a n ’ - Coot  in  lu l l arid 5 , ~ t 6 ooo arc’ — feet in 1° ~ For t h e same pe r . i  od .
a’,’~’rn ’~’ annual vi c - in n  or r r i d o p l t ’ t e t i  f l o w , as i t  w o u l d  hav e i - e o n ;  w it 110 1
urn n ‘ s i n f l  - e r r -  ‘~~~. 

n ~~~~ 1 0 have ave raged 1 1 , “~ 
((4 , 000 a’ ci’ — foo t

The f’ n t  - re o -  t t ’l ow at lot’ Fe ci’’: wi 11 depend err win I: ‘ i i  1 o ’vo l  of h ’vt  ‘ .1 —

opIne;; ac I ;~~ 1 v ~~~ rn ’- • ant well no a n -me l ; t a t  io n . A ;n —m- n n l at ion; p rru.I I -
- ‘on:; I I ’  r o 1  an ))t I n n ;  1 I l i t  i ‘‘o I t i ’ I I I I ’ watt’ r’—:.- e l  1 i m p  l’ l ’1\’ t ’m. ’ - l i t - a n d  wea t i n t ’ ’
m c i  r’ I ‘at. Ion wh :- ‘h m a -  i n ; . ’: ‘a :’  l i t ’  i n n  pp 1 - . - ,- a l - o u t  1 t o  C r n I I l i o n ;  a. ’ re—

A n 1  ‘ a n n  1 at  i o u  ‘
~

‘ iii l o t ’ i a I l t ’ i  :c it e  ‘I ’ ll 11 r ’t ’ l  I ,~
‘ ‘(4; (4 f or  t ho ’ t w o  i i

1 evo ’  ft of .l ’p I ~~‘ i on  t .o tnt ’ ‘0 0 cm i i  R i v e n ’  ;N mI’ 1a:’ I ; i t ’r no t ’ t  I - n at ’ n I  0 t nt ’
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On- site water depletions

Four projected levels of depletion for alternat ive resource develop-
merit are shown in Table C L .  The present base of .i,69~ is used as a refer-
ence for projections. Data in Table 21 compares the on-site dep le t iunns
of the four projected levels of development for the year i~ b5 and for the
year 2020. Depletions are shown by type of use, states, and subregions.
Depletions are est imated to nearly double from the present L ,~i65 level to
the level of the framework plan in 2020 and states ’ alternative at the 6.55
million acre- foot level. Irrigation depletions and export, which will rio-
count for about 75 percent of total d epletions, will each increase about a
million acre- feet . Thermal-electric power uses will  have the greatest per-
cent of increase--at the 8.16 MAF level of development asout 3, 70(4 percent.

Water for mineral uses will increase s ignif icant ly with oil shale de-
velopment being included in the three “states ’ alternatives. ” For compar-
ative purposes the alternative at 6. 55MAFwas defined by the states at the
same total depletion level in 2020 as the framework plan . Departure from:.
the framework plan due to states ’ adjustment in types of use is shown in
Table 22. Two additional states ’ alternatives icr greater depletion
levels were then defined. Departure from the framework plan due to states’
adjustment in type of use for the 8.16 MAF level of depletion is shown in
Table 22.

Agricultural activity

Agricultur e in this region is tied to irrigated crop -Land production.
Therefore, the increase in production on existing irrigated lands and the
development of new irrigated land relates to a large port ion of the agri-
cultural. activity. (See Table 23.) Projected irrigated acreage for the
alternative levels of development by time frn .;ie is as follows:

Irrigated acreage
kthousand acres)

Level of development 1965 1.980 2000 2020

On-going program 1,622 1,732 1,0(8 2 ,021+
1968 OB~~S 1,622 1,1 + 4 0  1,529 1,551
Regionally interpreted OBER S 1,622 1,7:111 1,051+ 2,122
States ’ alternative (6.55 MAF) 1,~ 2fl 1,’(’-)2 2,102 2,1 1 5
States ’ alternative (8.16 MAF) 1,~ 22 1,572 2,2214 2,05 14
States t alternative (water avaiLable) 1,611’ 1,872 2 ,I- ’1S.i 2,5’(~

The o n— g o i n g program is based on instal  Lat ion  of author L :cd  l”c h’rnt I

projects to nO deveLopment of new irrigated Land by pri vate irl t&’ri’m nt

A oon u I. 70 to 8o percent of the present lands hav i rk’ om en wat. o ’n ;;i l h l 1 v
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T’ ; ,‘ ,‘ L — t.i,rnnary _ - ;  o.’ ’ o , ’ o ’ ,“,— . - ‘. ; t - ,’ — 1 -  ,, ‘,‘ t O ’’. ‘ - 3’ 1 t ‘ ,‘ , , I ’ ’ - . ; .  Ho’ ’

~t ” t ’~s ’ a l to .’i -n o ’ t n v : - s
W i t e r

I ~~. ;‘ ,o tt . S ‘n i i i  ion  I t ’ t i )  I h oot A v a i l a b l e
A c r e - lo ” - t Ac r, ’ —  l,’,’ t A t  S i t e

__________ 
‘t’ 5 I ca r  2 020 Year  2020 S e a r  222 ;t  Y e o r  2020________ — 

( A c r . ’ - f e e t )  
—__________

VIR G IN hA~~0R SUPPLY ( 1 9 1 . - n I ’  1n.,~~on ,ooo -n , o 7 2 , 000 n4 , i’25 , 000 t ...1 ‘2 , 000 -. ,~~~2 , 000

N— li l a 0 \ n E R ; n l ’ LETIONS

By type ot use

Municipal arid ind u s tri a l  27 ,.0O 110 ,100 ; .0 1; i - t I .5:tO 3 1  nt;
E l e c t r i c  p ower (Therma l)  2 3 , 200 ‘2t ’ ,o ’OO ‘- in n . .01) 7 1 3  ,~ o0 7 ’ -., 5 ; : ) -
M i n e r a l s  33 ,700 ‘2 ,500 ,n I l , ’cio ,S o ; , 1 , i ;  7 1  ‘ 1 ;
F i s h  ar id w i l d l i f e  11 ,700 57 , o O 1  lint ,,.0U 2 1 , 700 121 ,700
Recreatio n 1 ,300 5 ,200 5 ,200 1,200
St oc k pond ,‘v a p ,~r , t t i , o t o  and

i v , ’” t , ’~’ k USC t., 00 ;) .0~ ;iO0 . a , no t) (4_O_LI.I° ‘, ‘I , j ; : . -

Sa h t , ’t .t 1 13, ’ , 200 , 500 1 , 135 31 1 , ‘-.1 tOO 1 , 575 , 01))

I i n  .o , t t  i’n 2 • 12 7  , M 00 4 , 2 1 1 10 0 3 , 2 a t t  S ot )  3 , o 5 . ’ 7700 0115 , 500
Export ~50 ,300 3 ,t:S 2 ,500 1 ,4.0,900 2 ,203 , 300 2 ,Stv , ,iit l

Less import t - )0 ’ l n t i  (—) 2 .500 (-)2 ,sOO _ 5 , ~ .)t) 
__________

Subtot a l  ,,i above 2 ,307 ,700 ~,~~-‘0 , -.00 5 ,885 , . t ri “ 77,00, 000 5 , :50 , ;

Main S te m kr -., ’ i v , ’ i r
eva p o r a t i o n  ‘ - “ . 3 , 000 no .0 , 000 no.0 ,000 , - t . 0 , 000 - t O  ,;100

Tota l 3 , .. Iu , 250 , ~ ‘. ~, -.00 B , 001 , ..00 -~ I t o  . 1)11;; ‘1

By ~ t , o t n ’

A r i z ona 10 ,100 00 ,000 50 ,000 a0 ,00;t 50 , 000
t , .  n ,~~,o, I , 01,. , ‘ut l 3 , 009 ,liOil 3 , 3115 ,400 3, 5 0 , .01’ -. 0 3 1 , 500
New ties i c,’ 1-..’. “00 ‘(‘t’ , ‘(1) h 55 . 700 0. 100 1 ,0t. 7 ,,~(t0
l’t,i h ‘ .t:-, ,UOl , , .1 . 1  . 100 1 , 3-. I , 900 1 , ‘71 , ,~1” 2 ,113 7 ,n ltO
Wy oming 2 5 2 , 1110 1113, 300 517 ,400 r , 043 , 000 I 01111,000

To tal 2 , o; ; ,‘oo ‘ Sot I ,-.00 “ ‘n’ S , ..lit , - 000 0 111 , ; li i , 700

By subregion

Green Riv er 1 ,059 ,500 2 , 455 , 100 ‘. 3 ,0’: 3 .00’ ,300
Upp er M ain Steno 1 , 3” ’ ,300 : , 2-~ , 21)0 2 , , , .,,~ 2 ,’’ .000 1 ,1 1 3 , lii )

San ,u an—Colo rad ,’ ‘1’t i ,900 I $41 5 , 1 - 0 n ,‘int~~,.e00 ~,77o2 , ‘ n-n 2 , ’. 4,1

Total 3 .400 , :00 n , .00 , ;t in 5 ,0: , 100 5 , 1 I t , -‘ 3~ ° - ‘- . 7700

11 ,-. 21 , 3l”2 7’ , ‘ ‘~~~~~~1 ’  ‘ , 7.. .~~~ 0 s . 7 2 ,0,11 0 , • Ii , 40)
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wiL l  re - ;e i Vo sup~- 1 eme r i tn i l  water in . :OnOl l t IOt  I on W i1,h new Land (level ti pn ’3tco l
nc’:,’e~’t for the l-j uc3 OBEP S alternnasive . It is assumed in the L i l i l  0B~~ S
level th~nt nigniculLonral act iv i ty  will  ‘LI,’2rcase urn1 .y by importin 0 - feed :n.7 ,b
feo ;nte i’ calves icr  projected leeS -n t operat i ons.

Tin :,cei’ product ion under Ofl-gc o rs: programs wi l l  increase uuo -~t 5 i cr-
c ent in each t ine frame of the projected period. The 1. 365 OBEPS t i t~ u~~i’
production shows an increase of four t imes the present p rod oct ion  by 2020.
For the framework plan and the three states ’ alternatives , production will
increase about sevenfold over the present.

Livestock grazing production under on-going programs is estimated to
increase only 0.3 million AUM ’s by $020. The 1968 OBERS projections
would require a reduction in going pr ograms with a resultant waste of the
resource. The framework plan shows an increase of 1.3 mil l ion AUM ’ s. Op-
timum grazing production would provide an increase of over 2 million AUFi ‘ s.
This production is available as an alternative for the framework plan and
the three states ’ alternatives. In Table 23 it is shown only under ‘She
“water at site ” level of development , because grazing is not affected noy
the alternat ive water supplies analyzed under the other two states ’ alter-
natives.

Industrial activity

Two s ignif icant  sectors oi’ industrial activity in the region are
production of min ic-i’a Ls and thermal -e lect r ic  power . Thermal-electric
power capacity installed to supply local use and for export would incr 005e
from the present 1,3-70 to 1+~ ,6oo megawatts at the highest level of develop-
:ment , Mineral act i v i t y  planned for the states ’ alternative levels inic ludes
four shale oil plant s wi th  a total capacity of 1+ million barrels-per-day.
Coal conversion by hydrogenation is planned . This , together with coal
mined, for thermaL- power production , approximates 200 mil l ion tons anu n ; ;a i 1 .

Uranium production wil l  increase si gn i f ican tly. Trona production LI; Wyo-

nn ing is projected to irlcm’ cnse to four t imes the present level.

Fish and wildl ife - recreation

Present sport hunting and fishing demand is projected to nearly
double by 2020 under both the on-going and the framework p lan . A L t o r n ; : t-
t ive plans are based upon projected populat ion ‘. l i : i ,riges . Recreat i on de-
mand , 9’( percent by nonres ident s , will increase fourfold.

Watershed management

$‘ n t ‘I’Sn;n’O management is planned to reduce the nt o’ v’i’:i , ‘  n n n o n :  n i l  Snln: n ag ’.’s
by ‘ t n ; t ) t ~t 5n . ~t ’ r’’ t~~’t I ’: ‘n~ n;: rn—c l’e:I t ,-tl wa t t’r sh . ’cI pro ;’It- ’oi n ’ tool : i0no ; n t  10 per—
:t~~it. r t ’  I nil, ly e t .o n ’ I ; I’ll I pc - c  en;; ;.: . This pr’ : .ngr ni l ’ 3  t i n  so i ~n , ’ l :nd , ’~; I ropr ~ -v 111 1 ’
wa t .-i’ :4e1-d l i i  I ‘ ‘cnn ; :  01 ’ p n ’ t n S  it, ’,’, 1 1 1 : 0 1  L V , ‘ ; ; I  I I noinig : 1 1 :  n o  n o ’  snl. t 1.11 ’ \‘ o ’ g i - —

I niVt:,il;: , I’ it . , ; . .  T i, - ’ g n t I n ~ r: ’ ’r’ t : ’ . w Li t i - ’ - n: ; 11! i i ; ’ ; n t b o n t  i~ pe n’ 7 , 1 , 1

th in l ’h ’ n l n a ’ v  - r ’ K  p 1 t i l l .
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PART VII COMPARISONS ARD CON SLU2IONl -~

No alternative levels of damage reduction are included for the
states ’ alternatives because programs such as oil shale development are
planned to Include the necessary watershed protection incas .rc;; as a part
of the development cost itself. The increased population -,rndcr alterna-
tive levels and resultant impact on the watershed ma:,’ increase tat- cod
of ac complishing the planned protection. Adequate data to estimate the
costs are not available.

Flood control

One i-asic plan has been prepared for flood control . However, flood
damage and damage reduction have been evaluated for two a l ternat ive
levels of development . A comparison of estimated average annual flood
damages (1965 prices and project conditions) under the framework plan
and the alternative projections , exclusive of “water available at sit e ,”
follows:

Estimated average annual flood damage
(thousands of dollars)

States ’ al ternative
Framework 6 .55 million 5.16 m i l l  ion

plan acre-feet acre-feet
1965 in 2020 in 2020 1 in 13020

2,7t i2 10, 600 10,900 ll,~~OO

The flood damage red ’,,l r n t i o n  unde r ther e  a, 17’:rn ;at j ve  l evels i-f  de ve ]  -

opment is shown in Table 2 3 .

Economic aetivit :

Comparin-nons of population , employment , I~ross regiona pro- .l’~ cI  ,

personal income are shown in Table 23.

Costs

0ust . data have prev ’Lou s lv  i een presented for  w a ter  i.” vt ’ln ’tpiri ”n ; an n 1
an; sc ’-2iated dt ; v oolopment programs for the framework plan.  Av ’ ra , - o- ~l t : t ; I n n  I
e xpend i tn r c - ’n :  for water development  d’ nr-n o ,- - the °7’- - .’ear p~’ri , - - i I
we re also ‘ n’mp ’ l,nit from a;o’nm- ’; and , n t a t , i- repo rt :‘- • -Iorn;parison i-I the:’’
la 1a 0; shown on the i n - i Lowing page .
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resource n-toose. However, synthet ic fuel potentIaL from oiL shale, root’,
asphalt , Omo n C coa l. offers a lternat ives that can rel iev e demand pressure
urn conventional fuels. The On-cOming development of the uranmun breeder
reactor , which would produce the fuel plutonium , would also replace Cot:-
vent ior,at fuels.

Watershed managemen t

If no additional watershed land treatment or flood protection pro-
grams are initiated, average armual damages will, increase from the pres-
eat $I3.7 million to $25.6 million by 2020, assuming the friunework plan
level of development . Management and protection programs include laud
treatment on - ~4 million acres and installation of 78,000 water control
structures. Tinese will correct most of the existing problems that can n-c
treated. Increased protection is an integral part of the future produc-
tion n-a’tivity. Cost of the erosion , flood , and sediment prevention and
the water yield improvement programs in terms of average per-year expendi-
tu.res for installation and operation, maintenance, and replacement for
I n- -n- to 2020 is i~lt t’ .1~ million.

E~’osion, the most significant problem affectin g 30 .5  million acres ,
renluires an immediate action program to treat 3. ’~ 

million acres i n n  cr01-
tat erosion condition.

Watershed treatment programs needed to correct the treatab Ito exist-
in g px ’u :. Ltot:ino will i_, t~ t i r e  sam e for all alternatives, and will be nlco ’ om-
plished if I’unm -d i;np is available. The “going program ” based on 19nu 1~- o ’
level of dev el opment would acc omp l ish about ‘78 percent oi’ the proposed
1nm’o n ’n’n~~n. The additional protection needed for states ’ alternat ives w i L l
no a t ,  integral part of the i ; m- .treact :n i development cost .

Flood ‘ . ‘ ontrol

l’.’ithotit additional flood damage reduc ’i_ ion measures , annua l flood
1:; est imated to increase from i~’-s.8 million (l- ’

~65~ to approximate l y
$14.2 m i L L i o n  by t’t50 , $~.8 million by 2000, and $10.6 mil li on b y PUPS .
To r€ ’t l ;m ’ ,’ the hazards to health and hun~~n l i fe  and excessive economi c

1- - sines  I’rom floods, an appropriate degree of protection should be pro-
v iOn - cl through structural and nonstructtmral measures, coils is tent  with
other uses of water and land resources. The future flood niiirmmago reduc-
tion pi’t~ grann consists  of 0.2 m i L l i o n  acre- feet of sing Le-purpose 1’L ~ o n r 1
control storage and 5.1 million acre-feet of mu Lt i purpose sI , n ni’n - tgo ’  n ’n lp t n - ’-

ity : - ‘o;i:;l.rnn-ction of - miles of levees t t mmci  11 inm i l.c’s of clmatiia: I
m n m t ’ : m t .  rmoxistructural measures inc .l.uding improved I’lood l’orecast i n -p d i:-
s~’mina :ot ion of flood hazard Luformat Ln: ti; , 1’[ood plain n:o im I 05, and n l t t , I I o ’ l ’

fOn- ’n -Ll t i r ’ ’s  by I - n a t  author i. I l en : ; and land treatment on ‘
~
‘ milL ion acres

under wut.t ’ ms l n~ ’t I  rr~ nagement pr ograms. The program would reduce potential
UtiflOli I flood Il a n n ont E lec 11 ,’! ~tt . ‘

( mi ll .  ion in the  year -

i011
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in the region wil l  not i,e ser iously m~1’t ’eo tn ’n 1. i”~ : m n ’- ib il 1 ty  n o t u d i e s  On
potential. water ~uonLi ty improvement projects i’or t in- ,.’ , ‘ o l . .’l ’ :m o t n - t  R i ver  n - n , -

sin are needed .



PART VIII

RE COMMENDATI01~S

Introduction

Adopt ion  of the framework plan and a l ternat ives  as a n tln -.’a r ino for n-meet-
ing C t - ,r’.o r,etn-dnn is renn-otmmm nv’nded for general use as 1- c l o g  ind ica t ive  of
the ma ’n : h t - ,,de and t ,’.’pe of fi,.ture development . Whi l e  there are some n t i f -
fe ren ce,-.’ i n  the I ‘pc of water uses for the alternatives, these I-m av en i, e ’n -t ,
i ’ J e nm t. if ied .  ~,Ia , ior d i f f e r e n c es , particularly in the higher water ace al-
terna t iveno , reflect  the extent  to which  the mineral resources w i l l  n. e
-Jovelnt pe ’J . the need for more aI-ri.tnaltural production , and, the need for
create’r water exportation to adjacent regions . Development of these lat-
ter alt ernmatives req ,ire: a:;snnentation of’ the Upper Colorado Basin water
no~ pp 1 I.’ . While more st’mdl: w i l l  ie needed prior to making some of these
i , - t:. ’-:’ar’, ’c Jn - ’- I sions , ~~~~ are man’s recommendations which are n a - i c  to
‘poe tn-ce— los of tine rem- hor n and have teen outlined below .

General Recommendations

1. The a ,t lhor ’ i, zed Federal water resource development programs -ha - - n i h
1 e C on-dod and t ”orio .n tr o n - .tteni in order to help meet the production of re,l :,in’n-’d
‘ -c-Ott and :;em”n - I - n o n  as the I n i t i a l  steps in the implementation of tIme frannn ”-

work p rn -’ . ’ra nnm . A: ,:: al tOn i I r to ~ should i -e increased from the act’ ;al I ’:vel n - I’

$h.~7.t
I s o I l  I ln t n in l t l -o - ’  to approx imatei ’; $73 million for the per iod  to lOPO .

I’ion: ’- Federal f , t : ’ i j i , . ’ should :e  approximatel :  doubled for the .oannmn ’ period.

2. P l a m m m i I t ~, - n’op t ions in  resource development should n-c  cor ’i s’i l-s ’r”t - i  t o
the t’ . I 1 e n o t  t o x I n - n-n t. inn - orde r to protect and enhance the envi.ronn,’n,i’:it , par-
t j - t ’ : l a r m. : ’I f  opport- s it i es  are avai lable o- .P s i d e  the region to meet t in - o tsh ,’: .

I. An effective ‘water quality improvement program for the c n ; I I r ” -’
-~o1nmrado River Basin should be implemented immediately with hi.’h pr ’ l n-- t ’l t ’ .
This promiram should seek solutions to present water quality n-ron lemon a m m O
should include measures to alleviate the effects of additional devehl n’o p n n i t -n , t

to the extent practicable .

~4 .  The high qmn al i t- - .’ recreation , fish , wHOi l fon , and n-pen space vaitme -
of the Upper Colorado Re ;’i on m should : to n ” -n - n -n , ’nn I zed as :m a i tonal a:’ ,-u ’S n ’ t n i l
should i-c preserved and 1- ” i ,ven spe c t , al r e c o g n i t i o n  I n  land- ~ n H w a t , - r ’ - no n -’
planning.

5. An extens i ve land ose and capa c it , , aiialvs is should n on m i n u S ’ ’  1. o  -

i n n - i r e  the best use of all r e sot nr c es .
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i t . Pc; ‘-n \l ta an -ie ,t 0 : 1 1  : : , l1 : ;0o  ‘- - nn , - nn ’ I t t ’n- t , ’ r’a nnn nth~~t~~~,j I-” It ,:‘n ’ - ‘ I Lb r ’e nch  I t m
ex i n -’n t  i n n ’ ; a n n d — a J , n : , i n n - i , ’ I ’ - r ’ nn - ’ an ’’ ’ n m t ’ I o n n  and pm ’ i ’ : n n t n - -  t , t , , .:: ” - . ’, l , , : t n - t m ’  p’ ,r a t o ~:t ’ . ’
n ’S ’ on - ’, ’- ‘-1 : o  O m I. ing  U I I ,  , n’ ’ - 1 n on - i  n o,’:’ a n n , i  in,: I i t Ui - Inn. - I a n . - :  t ‘ ‘- ‘ti ’ t n ’  ‘t  . ‘ ‘ - t n t  01 ’ - - —

I ‘-si , I on ’: n: , ,.’an: rn - -s

Po ’~ ai Ioni l t i n m d  in -’ t .’ :;t n - i 1 ’ ’5 -.5’ prn ’n .:eri t I - ,’ i rr ’i , ’: tt ’ ’ : in : n. on - : t n _ n P —
tho rn -a l land ‘.a:n - i ‘ 1  ‘an - i c - m n  o n ’ n r ”,’ n , ,‘. 01’ Pc~~ ’ n m l  l a l  I - . ir n ’~~’a: l~ - 1:0, :. , f i n - ,’ n i - n
t o ’ ntotn - n - I ’,,’tC - .j tnt I~~no : , mn - ;  on ’on - -e r’ tn; aona ’cn-;omn t and n n- -not , , , t ’ ~’ n-s n ,  ~ n , , I a: , I
water’ t’eno n~o:n’ - ’C 0 ’ ” I n n - n - n i~n ,  .it ’-i v l con -no n : :  no

n’ , In- n i t ’ , :t’n’ needs of the mine ra l in n -d : , , : t n ’ -  tn - Inc  n I - i  o n - n  n :’ n- ’’,.’m n - d . - n - m : : ’, ( 1)
m’o ’annnamat’le a cn -t e s n~ tot ml neral— :’eam’ i t i , ’ lands I’ur : nO ’ U en ’ n u ; n  n a ’  m c : .  an , i - t~’’,’’ -I —

otn - o : io t on :  o : ;n - ’pc -noes . (2 )  ava i lai- i l i t -  - of ’ n - in -’ inn - ’n m da i  I n , wut .n-’n ’ nt- n , t op I 0:t n a  - t
‘onnipe t it toe princ ip l n - no , and ( ~) the etne r ’ , ’nn -n , ’ or ’ a - “ n- - n - t o  t’o :n ’.n, ’ n i l  — i t - n - o ’- I m ’ ,

“pci i n -: : n i  I nmate ” that wc - o ; i n l  e m :n - nc - :m i ’ a ’n- ’ n- io r mmn - ’:t - 
‘ t n t  o n ’ ‘on : 0  n i ’ ”,’n’lcn-nn , ’ -toi • ‘ a n - —

00 r’ i e 1  1 ‘,‘ rneani I t , - ’l’ - :1 m’esearch “tin) m’ t no , tim id with S - n- on ;,, ’ in -b - n e :  I cnn t.o ion,  —

r ’ a n n : ’e On ” .’ 151 arid envi r ’c-nu : c m n t ’ . : m l  ol- 1 i~’at I o n i c  stl ’ I m , o l ’ n s  I

n- . A f lood dnn-nrma ne mn -’d om ’ti o n p o ’o ’m’nm nnm n -m h o:i Jn i n o  ‘o n - n i “0 Ii.  0 ‘o n - - a l
‘~‘‘ I [ n - ’  Son ’ nolvI nm I the flood pro: loot:;,: of ’ l I m o ’ n ’c ’ I o n m .  ‘ii. ’ ’ n - i ’  “ n- ’ ’ ’’ .t ‘ ‘ ‘

~ 
h i - l i e

50101 1 iom; c Is- the sen’ on: :‘‘Ioo d p n’ o n - In - n rnm no n-Smo , ld  I n-n- , ‘ l o n , l i e d  i n  ‘ 1 ’ t:~ I 1  : t :i : i

il’ n- ’ Ii n-’w”tl n- ”  I: I noel - . I mon o I t n ; t ; ’ :on t - a t  ion of approon- ’ a te  ,mao :tti. “ , n ’ n- ,- ‘~~ i n - n i l  nm -  Lt , ’~ , m o ’;

II) . P at  at;- ’o ’ among economic no. -’~’ c- rn-: o l n o o n  I~n n ~ ‘ , n n-~ , ‘;; 0 i i i  I i ’  o ’ , : - : n~ n’d
en-r n ’m ’, om l c  bc v elo p rnm n -.’i n- ’t ~-t ’ the n ’ n ’- ’i c o n  For I n n 0 ’On- n n - : ’ ’’ , - i , ’ ’,’ o -  i - : - ’: ,’ - ’ , I, n - t n ” - ’ n ” ’ l i —
t. I n an -al a r t -n : .n Sn’ :1:1 n - o n -  n - : n , n - t p o m ’ i e n - m  0 ‘.‘ r’-lat.ed n i t ’  o”: I - a  — i  ‘,“~ C ‘ nn - ’ ’ - 1- ’ - ‘ I ’ In , ’
t o - i ; n : l

li~ A m om o t’s’ ‘cnn ;in -m ’o ’l:em: ; ’. I v- - o,”,’al: :at ion of i l n e  n o U n - n - - I ot ’ i ’ , ’ O I n - - t n t l  , wat n ’r
t i ,  , t ’  I On-n :. - t nt tin -.i n ;ilLn .a ‘n-.’n :;,n:;t ’,’ n-c.’ ram s: : i l l  i t ’  ‘mn : , -1 ’ n - rn - t m , ‘‘ I n- t O n 11’ . 1 ‘ i i  - j 0 iotn
n - t n - Ia n or ant S ‘nm t ’ ni’tal I s  t ;n:~’- ’1 , ’o i .  The i’ , ’ - ’ a ‘ n n ’ n - t : ’, n m n n ’ n ’ 1 ;  m n - ’ ’ ’ l ~ -\ ’ ’ - l - - ~~- - :

I to ‘.1 ar- a: o t t ’ a ‘ o m ; onn ;  I n-ln ’pt’~’n n: in ~m i aol i ri mt , ’n ; ’a.”’n: on - I n: m ntn n - : i Ic we to
i n n -”; i-l i ni - ic -i no and i n n ~’onro ’ ’ n - c -  t . l in ’ ; e an ” ’n:- ’ :n ;1 ’ :i ,j f- c - aim : 0: 5-t i : ” t o t , l oI t ‘ i  V t ’

U’ ’ n’ - - ‘ c -mi ann-i l i m o  oat io ’n ;~

12. A n n - l i  I iormai aina l : noes n- - i
’ a l t  t - m ’ n ; a t  iv n - ’ : ann-n -I I i ; : :’i t t l b t l I c - tin : n: :m t .’ - , l n - i i t -

a ‘n .j ; -  ‘ I t o - i —  — n-nm no i n ’ : ;  L mn - r I - n -  a;’ I i n ’ - :  pc totno i.n I n ’ ~ l ’b ’ i t  I en m - ’ I ,‘n :  , t ’ n-O n- i ’ ’ t ’ ‘ ,‘

a h ’ - r ’ t , at i v ’ -’ C r ’ ’ n ) p m f l c  pat t , ’m ”t ,n , ait~ ’ o’ t mmm t n - V t ’  : ‘ t ’ n ’p  \‘ ‘ ‘ I , ln ’ . l - - v n - l  c-I’ ‘n-a n’
a v a i l a :  i l i t  - • n m , ’r ’ j , ’ t n l t  tona l, n - r n - -i ‘ t i n - n - n m  p o t ’ S - I  li -I I , ’;: of ’ I o n - t m t o - ..: l O o n ’ ’ n - n .

p ro,.1 n~ ‘I  no t
’

n- ’ m ’ ‘ ‘x p o i ’ I -  ( ~o~~l r nm , ’at • m o m n d  alt n ’ i rm a I iv ’ ’ I ’n ov , ’ r’ nntnm t ’n ,i t o t ’  ‘ 1 sri I
p n’n-’ ‘n’ am nn - . -

1 ~~. Time on - c om ic -m i - 
‘ nn , p n - oc t . : :  n o U pr I ‘n-n t I t  on ’  p - n i-i 1. - ’ in mv ‘ :1 nnm t - ~m I .  i i ;  n ’ - - 1  n - m  nil

“n- n I rescinro,.’n-: 5eV, Io n - t n t ’  ‘ n i t  ( n - t i  I • , : mIt I ’  - , - ‘n -Oi l • , n ’ m I ’ . , ’ n n n n . - ‘ ,‘ . : m n - o n ;  ‘ t m
r o u t e  an ti level of r” ’ ’ I .n-;n o I to’ nonn n’-nn ,I ‘ ‘r’~’wl I I  t O , ’ 0 0 ; ’  ‘m m . ‘ ‘ t ”  -I i n -  In - ’ t ’iii’ ~~I ‘ “ I n” —

tnt ’S • n-’ r ’n :n - ’n ill l tnr - ’n’ttn , ’. cm ; I n- -
, 

, no :1. 1 to’ - I n - i l i v ’ ’ ” , 01  m ’ - : - , I c - nm - - t ’ m’ s-: :: r” ‘ ‘1 on n i l

p m ’i ’ i , ’ ’ n t t m ’ m l  S ; ‘ a: no I n ’ - , ii , ~i
, - n - I  hi .
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;,~~+ .  Addi t ional  analyses on how water 1’e n n l ) L ~1’ ,,’n-’ t1n - ’\’nH . n - Oj~Otn t ’to t. 1-i ’ Jt ’t ” n- ”~n ’

n- ’I ;~~in n-’,tnt employment par t icipat ion rates , types 01’ ettijn-L. I i t t o~’ t m t , I t . ’ - .Otx ’  t i  I n-n-
triuo:t ion pat tei’nis , educational levels, or n - ) t I ,n ’ l ’  Soc I t —  t ’ c o n m , .- : n , I  -

I ow income , mnmin or ity ,  and rural populat j oi n SoOn -’l - - ‘i’s n a n -  n - n :  Sc In n - i t I a t  cot .

I). Legal t n - mn - n i  i:mstitutional ai ’a’ani ge ot ;e:mt:: sf nn - .osm ;,d n e  mnium n - 1 - I  unO to j ::’a-
mote gi’enitei’ f lex ib i l i t y  for future uses on-’ win-te-’ n-n: id Latin-b .

Specific Recotsniendations

1,. 1~nn-nourtn-gt: local governm ental agencies to i n n - otto advam tnigo: 01’ L m , o -
opportunity for  early implementation of nonstruct--na’:: L S I n - n o n - i  p - i n n -, 1 mm t int ,-

:n-get rn en : t  measures u ecan -n se c’t’ the present sparse population an n-n -i I nn - -.’ I’. . 1 ’

extensive de’o’el .n -- pmm t emmt s in the flood plains.  This  won Id j.-n’ rn :nit n - n -’ ~~o i
use planning h i  gnn idinig development and use of the l i o n - S ~ 1ait:no . to ‘ : 1 : 1 -
mi nne l’omtui ’o flood ton -anon : amid el iminate the need I n -n-i’ n-’ i n n ln -mn o ’I inn n - m t t O t ,  ‘.1’

other structural flood control mn -measures. Studies s i m o n 1 0  in-n- ’ f lm:t n -~nn- t - , ’ nt- S n-u ’-

t t i l tn - tn -  t h e  n-n on-,’,i’ee of participmn-t i.onn - 01’ Federal , State , arid Ion -a l 1 ’u’n-un-’’ c:,n::,l
levels in t h e  impleme ntation and n-,’o:f’ornn-em :e:n-t of land use co: mst i’n ,i i nn t o .

2 .  Provide for stornagn’ n- n - I ’ fLoodwaters  inn nnulti p l.c—pur ltcn n;t.’ rl’sn’l’-
V O n - i ’ S  :om mc ;ni ’t ’e ni t  w i t h  needed watershed tr eatn ont ’n ,t  : : n n - ’ : ,n t : i i ’ nan .  j m ~n t  n i l - I in - ’v —
en ’s  and channel in tnp rco v t’nne n t  only at cr i t  i n - a  ln - :n -’ n n - t  i,otln n where n - i  kiet” t m l~t n - - n - ’—
tn -not l’,’nns fail to provide the needed protect  loin- .

3. C t , t S ~ d~ I’ e s t a u t i s i m i n m ,- ’ I ’i,. :tt .n’ tn -om t ,~;n -o i’it’,’ , n: t m : m i l a r  L, n S m a t  iii Ccl
inn - n -to , t n- ) t i l l  ow IP.:tt. e goverutnemits to t’om t ’n ii oh the ion- a I n - t ho u ’,- n- t i  I”On- en ’t
‘c-n -n i whena fin n- I ’ - l n m n a n i n n - l  n on - h l i i ’ ,’ of lanai, I nterests I n :  n- ’>’,,’o’c n- In’,m I nn ‘ . t ’,

that needed l’tood pr otection 1 pi’o, ects .‘oi om be i n i n n - t n , l , l  e n : .

1+ ,  Imt :n - - I .o ’ :n mo ’ n i t  w n - m t o ’ ; ’ s : : t ’ t l  m n m : t n ; : i O t - t : ~n - l , t  pi’ n-~- i n’ - ’I i n - n i  j - 1’ . - 1 t ’:m n : ; n - — —  in n - c ; 0 10 ,
‘ t in t  t , m ’ e’n i l , n t n , - t ; t  ,o ~ - ~ n :ij l l  m n -n- n m ’ - , ’i ” ’s - ’ ot in - I  I n n  t : w i f n i t . I n - - n i  n-~~ 0 , - - “O t t , ’ n ’

trol ;:t tt ’ : : . ’ t  nu n’s in cn’:m , l:n - nm ,n L in-i with ::,n n:,: , ” -nn ,n ’ .,’, , I n n n - no-c I no n ,.‘ at’, n-’:,t I n - i :

simon - n - i d non - ’ t 1\’to:i tn -’ n - I n n- ‘, . tn -Pig ) tn ;m ci’ ,-tt 10 . ‘t’It. i , ”, i i ’f’ n- ’lT l O m i  n-’ t O m d I t  S

2. Don e - - 
~~

- n o : ,  ~‘~- m  o -’m o o - t n l  t o l  n - i l  - 
nj js-~ ‘ o n ’ n - i ’  t n-u ’ , - no t ‘ o n - , i sl nn - -0 Ion - i. ” :

to n - i t n - h i l l , t ’- o ’ , i : ’t 1m ~ t : n - ’v ’ ’ I .  } ‘ : n : e m n I  n o .

- . Itti f-i ’n’t ’ l t ’ t ’ 1 1 ” n i  1 m m w o , l  -i’ t : in : :n i 1 ’t ’ t t , n - -  n , t  : m i n n - t  n-’ t t t m v n - o y : o ’ , n - ’ t ’  l ’ t n - , ’i L i t I,’:
i on - S  ‘ o n - t i . ,’ 1 :01(1 1 t’ t ’ t o t  ‘ t n i  ~t n o t , n ’ i 1’ , : -  I. I - t i  ‘m a” m n ’ n - - irr I ’to l 1001 t i l l :  I o ’ l n - , ’j , - n : .

7. n- ’onnnp l n ’ I .e  tin - I : 1 t o ,’t i ; ‘ m i m n i  n -n - so  n o r m S  ,l,and c i : l n n n ’ I t I n -  ‘t o t , n n ,  :‘‘ ‘ n  io n : I -

~n j o ’n n 1  I :“y I- ‘otiS: n - t o n i : :  I d n ’l’ , ’n -l n : : i n t : n m : , 1 ’; ’ i nn-a t In - t i ’  o s i .I l  ,‘ lo ot 1n ’ n ’ I ~ ” - I

- , . ntmn :: , t I~ t
’y ‘m m l i  n - t I  i inm l m i mn - t 0 ‘ron :; t o il n i t  I I’l’in ” oi  lo t, - t O o -  I n -  I n n - n o t  n - t n - n m : .

n m l  wn -.’nm ; n I  I n , , ’rn’nno, ’ I he saLt- Load nn 1 g m ;  1 I ’ l  n - n o n ,’, o - , Inn - i n t ’  n -I i ’ o ’~n : , : 
~
, ‘  

‘

112’



-~ - — ‘ - ‘~ ‘-~ —,.—

1 - ,’- “1’ 1:111 . ,..; ‘ ‘ ,“::j5o;.,’j i II - ’

Sc o ot ,  I m n , ; e  - a n - O t t 1  ‘, : m .t n n n - t o t n - t  01 ’ I t :n p n ’ u’; ’ - 1  ph u .n ‘ :ritl ,ta’op ~:J nn - :~.’ l e O  , I”
ttll n I’S , ‘S on -i n ,;’ ’’ m O O  n - i i o t ’:, on ~n-’ . ‘ t a i t m ’ n t l  an -  Lrn - ’ ’ no ;d  irri 0 — no tn ’tm . ‘i’ 5 i n - t n O I
to tnn o ’o-t ‘ n ; ,,, -inn - ‘i’ on :~~n’d food ‘ n - n n ri t i I n t ’ l ’  I n n - i o n ’:; “I. j oi n, i t ’  j o , l t ’ t - t t n c  nt n: ,

10. ,‘O’,p ’ n - t n -n . h t i ;, , ,  i’n n - n a ”e , i r o ’ n n t n : m o ’ :n t , - n-nd ‘n - t t ~a c , - n n ;o :,t ,n-i ’n .-t ’t ’ t n - n : n -  0, - - :-
t i ; t ’  opt j~t:out: - : ‘ n - 3 . 1i m i l l  O n ’ : ,  2 -211-1 ’ n-i po’n’ tn -n oti on:; n ,  Itm’c d:~m .’l.ioni i o n - i’ n - i ’;’ - n .:t - -

‘ iou ‘,n-’ I I - n m  n - i c  ‘i” :, I

Aco’ e h , ’n ’ t n - n - , n ’ the i n m t n - - o m ; t j v e  t o r t - n ’s oni n m : ’m :to ’n - n n :, , ’n , t  p rnn a’:r:t : I - - n - n - L I I I :-: ,, ’
th0e : m n -~ ;’ -stun-ic t I : : . . o n - ’  t’ n , sn n -n -u’n-’,, tin-rough Im n , -~i’o v n ’ - n rn ~n- ’o ’ -t I ny tn-ad n- ’: ,o ;n -m n -n -m - ‘:1
:,‘n-m ’t’oant n ’ .:n - n n -n m ,’t ’n’ n o ’n ,n - . ‘l ’I ’ , n ’:t n-’ p r ’ ’~’I’ .’ o~’n- : j m n - .t lude I mtn t :o i ’  : ‘ t m t , t f  h n : n i , tj ’ -: ’,a - :n ; em , t
n - o n -  ‘t Ices , m m ’  t’ , : :n - no , ’ t- ~n.i’ , n-n -, n ’ct ion t n - o n : ;  m i - s o ot :, f i re , t n-n-ma disease , n - r ot In- n—
n - Ion - O n- n m I n -t r u st. rn ’s- d o n - n --f ut i i,i .nat ion .

12’. In n - . ’l ’.ide provisions for invest tg t ’:’tlo :n tn -nd s alv age ’  n - n - S t I m e  ‘;r ‘ i m ’ -  —

Log I “no mn - ’sc nn t’ . ’ n n - n n in t’n- : . is ibilLity s t ’.nd On - no .

13. n-,’t’:d1’ free—fl owing riven’ ;:, and others of Sign-, uni SO n- ,’ t o  - i ’P ‘ n - n - ’—
:s l n m e  I n - , 1 s u i t a b i l i t y  ton - I ’  inc L :.nsion in a nat i- :-t n - :n i or s n - t m t  e no. - ,’:’tn’ nn , 01 ’

in- I id , sn-,’en’ m is , ,i ’  o ’t-n-cr’e:’,t l o n m a l  r ivers.  Those found s u i tu ’n-,- le n ’ -r ::n - n , :I .  n o e n : -
I ’, ’1~~o n -  1011 o t r ;O u i  n-n- tn - o n - , ‘ , i V n - n ; o  pi ’st t ,n - ’ -.’t l o m i  by ,,‘ m i t i , ’i n:oi n flt ci ’ :nitju ’ , n o o n ’ not ‘ -  Le’~’i; - 

‘ - —

t. ion.

L~~. Dot t~i’nt i nnn ’ ntnoi ’ n - ,‘ o n-’o- ni’ l y t h e ’  optimwn c n n - t n - v  Ing capacit i~~n: n-in- i n - c ot
-n -sos ‘n - n -n -x i s t  L0( ‘ m n - t m po ln- e atial  rn ’-ct ’ n-, n .n-t ion  land n - n - :m S water rn-cn n - m o os. W:.’ ’t :
this iniit-t ’::,:,nS Ion ‘ ‘m n - - tn - I h a -n i t : , no s’,’o n t: er tn to  t’t,’~ -nlate kinds t n- mi d :n- ;n,tn’ nt, i,: ~~:

‘

too  ‘r’ t- at .,ion ‘o n - n -  lvi i 105 at €‘ - i- ,I-, n o r  en: should be m u - n- n’nn ;o :o it . o.-d to tm vcl t m uvo’I’o ;; :n:

‘ on - md insure , n - no n -  I i t j  ~~
‘ ‘ n,’n - ’,’o’,n - l Ion ex~-er’ I enn-n n .nn-t .

1,5. DeveLop on - :md appi-,’ tn - m n - onpect ive  SyStenn for evaln-nat, i ro g  environ;-
Oct11 ‘~n- 0 assets n - n - O S - t on- ’ IOn - n - tn - tn wi n-I, w o n - i - n - i ’  I’n- n- 00n.n’,’e n u n - S  oti;or’ gn -,’vn:lopmem nt.t on
:.n ~~ n- i’ w I t h  on- ‘ u n ; n ’ n t : i c cons nldn - - i ’ :m t ,  loin-s.

tt~- . ~~‘-,:‘te. ’ n - n - t o  t n - n t - n -i nn -i I n n ; ’ nr ’m t ’ . r ’t i l , pr in snDt ~SO” ’ • ‘n- :mti lu st O l’ n - n ’ t i n - n - f n-t n-1 l~~ 
n n n - r n - ’ n~ m ; n .-~ e: ’n -pan sin ’n , ann-I n- ’s t ’nb l  i : - h i : t i o ’ : n t  01’ w i l n i n - - i ’ n i o n n no am a - a n : , n n :i t L on t .n I

: t n n - i ’ K n - n  n ;  nt I n - m o o n  :~ nnon’n-mment nn , tn-nd tn-at loin-al n-’ , - n ’i ’ ,,’n n - i  I -

17. Ron-mt in-c 01 ’ u t i L i tie s , ‘in n - ti tl’:nm m ::i n , ’n- ’t .nnI,ion l ’ : m n - ’ii, it i  n - n -: : n n m n h  a i r —
‘cnn-it should n~e :n: ’so ’y n - on addit iu rm:n l S n- n -c l~ n-it’;: other I l m n n m n  so Lot y n-’ n-’ n- n m m n -’t n - i  n -n
c-coo : i-i - -rot, ions or short—i’’nnm,’,o - hotmnn -l ’it ::. ‘l”ppo~nnded n- nmnn ~i ‘f t  ‘ m d  I ,:o: :in , t o n In - f
t n t ’  o~ ‘n-to ni ito n -nt ’ l ton -’i ion 01’ nfl:: 1’. ipie—- o n : t ’ - ‘ —rn’ i d ‘-n’ :

a, E~’ovi - I~’ j o  :1, 1- ‘ : , ‘ ‘ t ’n :n-: I - t ’t ‘ ‘ t ’ ,—’tn - I l~~im , hum m i . lug , ‘1 :‘-h i  i n 0 ’ . : :-  ‘n on -  I n-

‘or” n- S , arid ci 1 n o r  n :;t I 1, ’, i ; - I t ’ —use ‘not ’s:,

I ‘ . Den ’ I gm ‘;m i m f n )p -m ’ :ni t - r’ ,-s t ’m ’v m o l t ’ : ’, ‘I s -  jot ’ t t ’m’idt ’ o:m’ o ,~: I ‘ n;:’, non: : in - i o n - I n -’— t n t ,:
wit h  i n  i .hto l’ton -nOl’vot i r lo i n - t In - and jti’n- rv I t l o’ op’I i n: ::::; d o w n n : n S  1 , - n - ’ : , b o o - l i t

li _ i_ n

________________________
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2u. Adopt ren-Dnlations by oIO V el’ ;0:101nO u L  agcm:.t :00 t O  n -I n-” en-° ‘oon- n - - n --
no n  ore ’ nma t’,i,n-’ui, takes toy :

a. Prol’~I’niiting alteration of re’nnn-ain~’Lrng i n - n o t  o n - u
u .n -n-standing sceni c arid biologic .i,;n-a l itO ’s .

n , . ProhibitIng 12’n-,n-”nn-in-ei’ t n - n - n - V C !  On n -- n :n e: mt tn - n -’ L’n-,e”,t,n- n-n- cnn
i’l’voirs were superinumjoseo but which still j ’i- ’ ‘ml n o -  n ’ s , , , n t

0,, .

at, tr mn-nutes .

c. Retiring storage resei”;’ ,‘m: ’s t o : ’ t n - ’;” ‘ ‘ an-ta. ” ,: ’
over lakes wIn-cnn-even-’ they n.,n-~’e a’n an: t : - . n : ,, ’ ,; or to,e’:’o is .t n - j  n- n - ’~ . l , n - ’ ,

St n -r tr’ :tnn-n: i’n’l’ of the storage calu ’ ’Itn-’ t - -  - t n - n ’ . ‘c i’ sin -n . l O n e —  : 00 ’ :

r eservoi rs, such retiren;me:i ’n. to t n - u  :
‘
: . I o n -”.’: t n - ’, n-’n - :t .n,n - i, . L i 1 ,n m t  ii: nn

n - o r odun -nt I vn - s  levels at Wi; I nn - - they n-t in : n - i n -  ‘tiun, in-i’ fin-nnnic ,g h:-: ’ .

25, . Pro’,- ic i ts’ for mn~~intenan’nn - :e so i sn , ’i’ - t ’n -t .’ :nn- ,,’n , t ,  of t m , o  l e n - S  n - t O :  n-

0. n-a n, ’ts 00 I’.n i n - ’n-od n-ny wildlife occun-’n-’fn’mg in ‘t in - c  n-n -i’ - t n - O n -  01’ :,r ,:,, : , ‘ n - - .t t n - t n -~ j .L an,,n-
‘ -tin-er ran-ige rehabil i ta t ion, especially l’or otnu i.~ - n un - ”, o n - n , ’’ n-n-n -n - . n-:,d
sage ,5rOuSe.

22’. Control of phreatophy’tes should nut o n - n -  O n o n e n ”t:.nr: e n n -  I nn - n: .n n ’~~ ’o t’nn -~nige
or i t m  o ther  stream—bottn-;on; areas where S igna l  ::nn .’,, 5’! Sn, O.n -0~nC’ n-n -i .01 , n - I o n -  “ n - n - .
are depe:nni enmt upon the plant spec in- :s to be 000n.n-’ ;o ’ om.

23. Ito n-n-n-rpornate in mining ac t iv it in’s  s o ,  nt n -e aso , mr e n: us n u n -  ::~~.:en n -a n -”,’
to control the etSOssion of poll:nt~oomn-ts i:mtc t ,; :C n:t .rt”nn-:n:s :n - ,. : , lI: t ine ‘ n n - n.nc
of s’,trfa.te ::nioiinn-g , provIde measures to r i - on t ort .- the tni npo 0 ’ro ~n -m n - n : ;  an ::: ‘ ;n - n -0 ’eI ‘ m-

tion of excavated areas to origin-a], conditicnn;:, ini,n on ’al’ as sn , n - n - s i:I n ’. :mp on ~ n-

cessation of the mining n:n- ’tivities.

Adopt a n-n ’ n-n-pt’ ian-n- mis. i o In -n -tio nm t’;on-:nn:sr o ‘ :  n - t n  d r n n - i  r n - t n - g o -  i - n - on- - ‘n-. I .‘ on - n -~ 1~
volving Federal participation Wf’m n - n i ’t n - wetlands of v:.i! n-m i’ to f i s ; n -  n - n - n . n w i n
l i f e  are involved.

25. Deve Lop env ir cn -mi:nme :m ’n - t, n- I n- ’ - ° ; :  n -ru  0 pr ’.n gr tn -rn ;n n - nt .  all I tove S uS ’ (Inn-n- i - o ’nm —
too - n t  t O n  5: n - p p tn - i’ i  present pro 1lr :no;:nn win - l o in - 1’,i’, ’nn - .n-” n - I  the punntic - S r - n - n o ,  I~ ’nilI I n

nna, :arhon 1 0011’, ‘n-jr , water , and vi  - ‘~ -n - I ’ — mJn -,orn; n - t I m: n-: ,i,si- n ’

n-ti n fv n - h a ’  I”€-o’oor:n- 1 i’m ‘ : u ’n”n-’t .n - t ,  S :0 do’: I r i , n n n - ’  n ’ ’  n o t  lag 1,-u w o n - I  en- ’
r , m ,l~s tj,:n-oi ‘ l o i n - n - m o n - i l  ~y’ n ) I ’  I-c m n - ’ i ’t n t Wtj t  tot’ .,‘ oo n - 10:;S at an (nonm ’ I I’ thtot , ,,’ .

27. ‘,t nof ;i ‘ I i’ - ’ n O t ” ,n-j’ , ’ O m  ‘ i t mo ’I i . t . : , f i i - :n - n  on l I m o ’  ~tm n- ’o h omn -,’t.ion aimS t,n” mons n n :i: .no I on
c- (’ e I : ‘ t t ’ I ‘ t n - i  ‘‘n :or gv • m m ’  nd 0 : n-~ ’ n - o n - l o t  I n on - - i nit td :, n for pm n - ’t , i ‘ i i  t : n - t  - - n o in t  t en ’ ,
s o n 1 pm mm ’ ‘ n - t n - h  n - i l 0 ’ -‘ ‘‘ ‘ O n ’ ,P . ‘ . ‘ , d i  opt n~n i I ,  t n - I ’  I’D,’ t n - S i : ~ o il II I ‘ ni l , i n - t m :  Di ’ l w ’  0 ’i’ t,n - n ! ’ ’

W t n - ’:~~[o I . ‘ t n - ’ av- n - lI:,imale inn - cool!:, ’ wt i l  i’ m ’ . o’n:O n-’ :0cm. o nn l It’ S - ni l - -1 ’ n-l oi n :‘ n tt” n-:
‘ n- t n t i  m ’ s,, ’ ” i t ; : :  I on , L i n e  n’ , t in -go : . t n - t n - f  ;‘oomi l i’ ) L 01 oi ,S - t )n -’l’ mi o f  m:,i nil i i ”  ‘ . 0 ”

ill

_ _ _ _ _ _ _ _ _  
‘ . ‘ 
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‘c— ovn-al ,,ojt t’ t Inc onc eom s tn -tn - S I non - t oi l I necessary in s t  rn .n-nnn ci ; l  ot I o n - t i  t o
n: ,n -n - in - 1’. . ’,n - ’ e’, ”a. on-i , i on : , W a t o ’ t ’  ,~;m on - I it y, S tood forecast ing , soil ,,n ond i t J n - , o , s ,
n n - t , J  a in - ’ ~ o n -  11. 1,’ tn - n - ’ n - n - .

: ‘ o.’-ot . 5  :“S’ :Ot , ’, ,’WOl’ oS it-ody of the Region ‘n-y ;ietalled
It -s ‘ n ’ ’ ~ ‘n ,  v l : i , n i l  t i c  ‘1:0 l n : ; ’s o n -’ the T~~ e I Otud y :ati be t r a n n - s ’iat  n- ’d

I n n - t n - n -  55,tt’c i i ’ I n - ’ ’
~~

- - n - n j ,  I’ ,n-’ !-t’ -:ol” ‘Smn - n - S.

1 ~~l An -  
~~~~~~~


