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WA'I'!R IlE80llRCES OF COLOlWlO

I. STA'rll WA'f!:R S1Pf1;f

The Cll':lc1n at the State. s vater IlUPi>l.T 18 the lIlO1atu1'1!l
that taUo in tho IO>Unta1na in the torm ot """" and na,s cbm
th. creeks and riv..... Vith the lIl!v=.t ot "Prins, togotbor Vith
tho rain lIh1ch tolla over tho entire _ at the State. n..
0l8:lW%t ot water j:roduced 111 oth.... States lIh1ch tJDws into Coll>-
ado 18 1no1en1t1cant ... ~ Vith the vater J:rOduct1on of
Colarado.

An et.1lute ot the IIIIIOtU1t at water taU' "ll on the Stete
at Colorado baa bean _ b7 "' lUIlZ':I.J>c the ..... hotween 1~

Jll'8c1. p1tation l1nea em & _ at the Stete. In th1a me"""" the
Jll'8cI.p1tation '""" tho State ...... ve:\chtod. n.....,. JlI'Ocedunt
Vl1B tollol."8d te obtain eBt1mtes ot the Jll'8c1. p1tation talling em
the - and "" lit slopea of th. Contimntal 1l111.de. h tollow-
1Iw tabla Iholra the raauJ.t of th18 studr.
Weicbted avenp annn,' Jll'8clp1tat1on on Colorodo 17. 8111.Total area in Colorado 66, 718, 080 ...,....A"""age "''''' 81 Jll'8c1p1tat. 1on on Colorado 99, 000, 000 acre-reat
XS'l'ERJr StoHl

Weighted ........... & nm1al Jll'8c1p1tationTotal ....
A""" ace amual .... c1.p1tation on area

rate

20. 34 in.
24, 916, 480 &c:ros
42, 2.3.3, Uoo acre-t...t

1, 065 A. F./ Sq. M11a
lSttR.'1 SLIlPII

W01s!>ted l1Vel'ace &nm1al .... c1.p1tation 16. 32 in.Total area
41, 801, 600 acreoAV01"q8 annual P'8c1p1 tatlon on ..... 56, 766, 600 & cr&oteat

869 A. F./ Sq. M11a
FOZ' the ~ od J9JJ.-$ et.raa nova l'llsul t1ng n- this

P'8c1p1tatlon lIh1ch reacMd tha
boundari.... of the State, Mv.
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aced ll,6S3, 000 acre-.t'eet. h 19S0 U. S. Censua crod:1ta

Color8do with 2, 943, 89$ acrea o~ 1rr1&atod landa. ~ dople-
t10n rewltiJlr rro. the Cl'O'l1DI or crope YlIZ'1.... with 121e t1PU
or crops and the locaUon or the irrt.atod landa. On an .......

bash, U each ...... o~ land COIlll.....d 1. 3 acre~ eet or vater,

the total col18llllqJt1... 1188 would be 3, 827, 000 acre-feet a~

q-. 'Iho watar put to ".... plus the quantityl.e.nins the

State -wi 8Imunt to ]$, l.80, 000 acra-1'eet. h ......,......,

about B4 percent o~ the pI'IIo1p1. tatioa, 10 loet pr1nciPRlJT
t.hrouBh llVIlpOrat10n and tranap1ration bo.. t.reea end ncm-pro..

duct1... pll1nt We. ... port1on 1. lost b7 deep peroolat1on to

srom>d-water aqu1J'era not t rib1tuT to surface 8tre_.

sunrACE I'IDWS

laatern Slope.

Tho Ilorth Platte illY.... and tributaries. 1nolnd1Jw the

Lorm:d.a Rl.ftlr are I,,,,..nllld b7 c1eo1a10n0 or the Un1ted 8tateo

Ilu",.... Courl and JIOd1ficat10no thereot. ' l'hoN _. to be

no 0""'" Lwdt7 ~mo a -.101' lDereaoe 1n the 1188 or the vater 8lIp..

pliaa or theae ...... IIXoept. b7 the d1. w.'"'7 or grounl-water not

tr! b1t&r,- to the atromo. ..... Ohown in Tabla n, no.. acroea the

state Line ........qed S72. 300 &cN-teet ~ or the pco1od lSl4-%,
and 163, 000 ocre-!eet ~mo the drier period or lS3L- SS.

h ....taro or the South Platte Rl......r baa1n are d1V11rted
ar irr1g:at1on. munil!ip.l and 1D:2uR.rial pzr]Xu... ' 1bere 111 u-

teaa1..... 1'<1-1108 or return now. reeult1lw rro. the.... d1_ C8l8.
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1'he South PlIItte lll....... ~ ltates, in .ttect, that ( 1) Co1o-

Ndo shall haft the 1UU nc.. at ths ri...... Within the boundariaa

at 12uI state bet1oe&. October 15th _ April lri at the IlUcceed-

1ng,..,., (2) that betw.. April 1ft _ Clctobezo 15th at each

Colorado Will DOt. pe:rm1t dl.ftl'BioJla in tho J.oomo .. ct1on

ot the ri...... ,""ON po1or1t;r elates .... IIUbeequont to the l4tI1 at

hme, 1897, it the ..... at auch riahte ..,uld "'-'''<ish tha tlov at

the 2'1...... belDlr 120 ... OO!II teet. lIaturn nc.. tram future addi-

tional tr_ a1n dl.......1I10n0 nll result in SOlll8 1ncreues in

the total qwmtit;r llY&ilable, the a>unt. at vh1ch 1a DOt. cm'te1n

at th1a tt.. A tlood mDtrol elm at the IIc'row 118'" Sterl1llg,
wi, in -- 78-, capture vater v1dc:h llOUld othorv1.. tlov

aut ot tile Stete. Loeal people at tha balI1n to be t100ded

hen ~ 0JlI;0lIed the OOI11Itruct1on at t.hU proJact. A--.

nOlI across the state Ll.m ..... 327, 800 ~ eet tor the

laapr period oM 267, 200 ecre-teet tar tho ahorter.

W&tezo i"'l>'"''Yled in John Ilart1n llea.4 ...1r on tho Arken-

eaa 1ll.Ytl%' 1a dl.<r1clad be'twen Colorado and ran... b;r the .IrIcansaa
lll....... r~ ct. ~' hen the .......... a1r is 81II,Pt;r, ...... nl etrstion at

vater 2'1ghta ......- 1.8 to tho I'r1or1t;r bu:l.a in Colorado Without

ration at naa in 1<.0...... With I'Oprd to future d_ lop.
Article IV-D ot tha c...pact raadII as tollowa.

1'h1a ~ ct 1s DOt 1nten:Ied to i"l'"da ar prevent futurebanat'1a1&l ckmtlo_ nt ot the Arlam.... lll....... Ile1n in Colozoadoand Ianau b;r Fadcra1 or Stete . ne18s, b;r po1vate onterpr1a,or b;r """'M nati""" thereat, which lIIlT 1molva comt.ruction atdaI1II, reaanolnl and other llOI1ca tor vater ut1lisation ond COtttrol,as _ ll as tha 1..,..-<tO"'-Dt or J2'0lonpd tunct1oD1na at ex1at.1ng
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Jall Prondod that tho waters of the Ark...."" Ilher, sa
cl8t1uod in Article m, ohalJ. DOt be ... tcrlallT clepJ..ted in
usable quant1 t;y or ava1l.ablli t;y tor us" to the vat<<!' usera of
Colcrado Illd ra...sa UBler W. Coopct b;y oucb future d......:top..IIlIZ ar conetructicn..

l'Utmoe cIrre~ nt in th1e _ v1ll depend to .

J4rge cJeuee an the 1nterpre. t1one of the 1IOl'd .... ter1aJ.l7".

1be propelled ~ project, vhoeo v. ter su;>p];r

IftlIlld be dor1ved floao tronaountain dl:...re1on p1ue etol'llp of

vnter """ used tor Id.nter ~ at1on, would DOt .... ter1al:1,y'1

deplete the 1ntloor into Jolm IIort1n lleeervo1r. In tact, it

would probllblJ' 1ncreuo ... en 1ntlaw _ to state L1no tlov

llVm'Opd 298, 500 ....... teet tar the 1914-5> period and 272, 000

acro-teet tor 1934-5>.

1be Rio Orande tlowe ~. the state L1no into _

Im:I.co and a ...bjllCt to the Rio Grande Ccmpact be-.. Colo-

rado, _ Johldco am Tau. !'here bae been dU!'1<>1lty in _

1Jw the ochdn1ec1 deUwrt.. at the state L1no during the last

t. l"&rlI of _ cedentecI dI:'oUj;bt. 1be Compact ..... entered

into to fac1Utate the p:l'O'ri.81on of etonp in the San Wi..

Vollq. 1'be Platoro R8oa:rvo1r on the Conejoo bae been construct-

ed. On the Rio 0I"1mSe, 12:1. poopollDd W8tQD Wheel 08p R~._ .. u1r

IftlIlld reculate the pruent lll'r&t1c __ tlov 1lh1en 1D u_ tor

1rr1p.t1on. Ro now nter would be.... ....' 1ahlo or nov landD

irr1pted. state L1no cleJ1wr1e.. tor the per1oc!l11nd1e& ted

above vve WU, 800 am 33$,400 ~ eet on lID lmlrO&8.

The bpubUcon River Caoroact allocate. to Colorado,
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r......., and " br'_ 8pec1l1c quant.iUee at vatezo trao the

81 8llb-baa1m Cv'_...d. The Ianea8 lll....,. bu1n, 100]"'" " I
the 1lepab11_ lll....,., t\non1_ 168, 300 acre-!lMrt at the state

14m duI1.D:i: 1.9lh-SS and 153,> 00 ear&-1'8et as an annp cIuzo1Jw
1.934-9.>.

Weetern Blopo.

The Colarodo lll....... and ita tnbll~...., 1oc' n"'''
S the

0wm1Jl0a, Dclcree, I_pa, Whita and San JUm lll....,.. cIl'a1n tho

IIeatem Slope at the state.

1'abh I at Section IV, " lTeJ.1Jdnary 1'abulat. 1on ot LlmI

C1a:Js1fioat1on Coverap tv Ill1reBu at Reclaaticm, Colorado",

Ilh.... the II1"OIl1e land, 1rr1aated and ~ ted, 1n the ftZ'oo

1OW1 bamno 1n the state. In the _ 81 Eastezon Blcpe baa1mI

thore ..... huncIrud att!louaDIe of anble _ tor vh1ch tb<uoe

18 no vat.r. In the Colcredo Itl:__ hea1n, Table U at Sect.1C1:l

IV 1nd1ca* a total at 713, 910 arable --.. not 1rr1pted at the

t.ae. . u.o, tor thto'-.... at tI>lNle ac:ro. there can he DO

tar OUR>~.

a. Water ou:ap],y. The henefic:1a1 00I18ImIpt.1,... Wl8

ba81calJ.:r ~ olled to Colorado WIder the Colorado 1l1__ Cca-

pact _ t.a to 3, 8SS, 37S -rest pi!!' 1"U'. 1'Dk1nc into ....

C01mI. anticipated NlTepd vaw and lcea <bl to 8Vapor&t1on,
tIdlI IICUld leaft 3, 727, 000 acr.-teat ... tho l.1Id. t (WIder See-

Uon ( a) Jrt1c1a UI at tho Colm-ado lll.__ ~) of aU de-

p]etl.... 1.0 Colorado artllinl b-ooo ooJllUlpt1... WIN b7 agriculture,
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coll8Ulllptl.... us... by lndustrT, an:! d1.....nODB out or the dra11>-

age bas:I.n or the Coloredo R1TOr". Th1. e_ te, troJI the re-

port or Loedo, Il1ll an:! Jewtt, 18 b"""" on the e8UlOpt10D that

the tlov or the river lI1ll pl'OCIuce 7,$ 00, 000 acre-teet tor the

tipper Basin o.tter prOlid1ng . oi "" lop mount tar the LoIrer Illls1n.

During the period 15'30 to 15'$2, lIIl ~ lJ' dl')' per1od, the

tlov we reduced 80 llUeb tbat Colorado'. & hare ot depletiOD8

would _ counted to blt 3, 100, 000 acre-teet, "" ccrd1ng to

th18 ..... report. The. e CJl.IlJ1t1tles would be llTa1lable oDl,y 11:

c . torage vare built to cU'17 vater aver !rem . _ t period

to be uaed dur1nc . drT per:\.ocl, ._ tvent7 J'8VIl 111 the case or

the 3. lOO, tXX> ac:re-1'eet estbIate. ' l'h11!1 _ anD laree storage reser-

voir. on the I!a1n S_ am . ajar tributar1e. or the Colorado, am

8lII4ll 0",," at h1.ghar altitude. to . erre the 1rrigation projeot..

State L1na ll1'8r8&W tlov tar the river an:! it. tributaries tar

the poriod 15'14-$ 5..... 9, 622, 000 acr-reet and 6, 429, 600 acre-

feat tor the period 15'34-55 ( TablAl m).

Data i'urniabod by the l!ng1Daar1Ds Reaearch CoIaoittee

or the Colorado Water Conaervzt10D Board 1DdicGe. thet th.... 18

e dapletioD or 1, 035, 000 acre-teet on account or 1rriptiOD

agriculture CD the Weatarn Slops! the total _._ an:! ...thor-

1. eeI depletiOD, according to tile IlI.ll Report, 1. aR> lQ:dlIIltelJ'

1, 650, 000 acre-feet par ,.... r. _ tae1 that tin. quantity 18

not Loree enough beoau... 1t 1. c~ th..... _ 80M pre.. DtlT

irrigated acrea thin him! been I no'"",,,. Us1lJg tho quantitie.



Goon5

1-

Chen, In """...... tted balance at 2, 071, 000 acre-!eet 1. tho 1'8_

IRI1t 1n case tbe larp ...pp~ fiBUZ'8 1Jl l1lI8d, or 1, 160, 000 &C1'e-

teet tor the ""'''''' eetaate.

b. Surplus Water. I"rca tlda pa1nt on In eot1aate at

the ......,nt at vater - n1ntl tal' & Uoca't1on, atter proposed pro-

joata end othelr n'.... ft are eatiat:l.ed, v_ greatl.T with tho

UllUlllPt10llS ueed 1n -"' r,g the estaate.

1) ... .."., lv>r at potent1altrrlpt1on JrOjecta

lIIIl"e _ zed aI' liven prlor1t,' 1n p,..... r,g 1n the ~ 1IU'th.,...

1z1ns the Colorodo River =- I'l'ojact. J.aSUlII1ng ( a) 166, 000

acre.teet & ll/:%'Opte deplotton tal' the.. JrOjecta 1n th1a cat&-

r;orT tor 1lh1ch the _- l.T 1nd1cated benel1t ooR ratios are

at least untt;y, and with ''8_.. t capac1t,' bT 1rr1ptore at at.

l.eaat nI.m percent at const.rnctl. on coste, ( b) 300, 000 acre.teet.

cleplet10n tor 1D:Iwrt.r7 on the We&tern Slopt, ( 0) 163, 000 e......

teet Mplet10n tor ,,"",...., f'l.ed land _- l.T 1rr1aated or O&p&oo

ble at b81na 1rr1pted 1n tho 1'Ut.ur'8 bT private 1n1t1at1ve, ( d)

194, 000 acre-teet. tar Colarado' a port.1on at tho Ke::d.can treat,'

obll&atton ( tlda IIlIiY vfIrT b'ora llXl, OOO acre-!eet or lAIu to

315, 000 acre.teat, accord1na to the a_ t;y cUed), ( e) 196, 000

acre.teet. tor IlllIIvBI' and Coloredo Spr1np.Blne Ri..... d1_=.

and ( t) 5,000 ocre-teet tor the __ ~ pr0-

ject, a total addit10nal use at 1, 384, 000 acre-!eat IIlIiY be ca1-

calatad. ! lubt.raot1ng tId. _ b'ora 2, 071, 000 leave. a eurphIa

ot 693, 000 acre..teet. 1n ..... tho tuJ.J. 3, 6$$,35 &C!'8-teet. at
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benet1a1al CO!IanI:Ipt1.... U_, pJ,w, .8lvap, 1. ava1J.able to ColD-
1'Odo. lIhould the <l<l118UIopt1.... Uee lIVaUeble to Colorado be
3, 100, 000 acre-teet, the lIUl"plue would be 1, 160, 000 . t..,s

1, 384, 000 or 66, 000 _ teet, WIder the 1'lU'ther UllUlIpt10D that
8'tre... depletion. ot all projecta 1&>Uld !'eIlIldn the _ _
all vater euppq oon:l1tlons.

2) On the bu1. that all ot the projects cov...<>d
in the l1ppezo Colorado RI.."'r Storap Project Act Vith a

benatU..cost ratJ.o ot un1~ or better II18ht be bnUt regerdle.. or
m. ....P'\YIll>le on CClDIIt.ruct. l.on coat. b;r 1rr1ptor., it vould
be neoe. ar;r to ....plaoe the .. aunt or 166, 000 elxmo under ( 1) ( a)
Vith 703, 000 acre-tect. In th1e cue there vould ........ n a our-
plus or 1.46, 000 acre..teet under u,. oondit.l.on or .... n.

hi11t,.or the state'. 1'ull &hare under the Compact. ' n1_ VOUld be a
det1a1t 11' Colorado'. &hare or deplet10na ahould be 3, 100, 000
a.c::re-1'eet.

3) Accoz'd1ng to IIbreau or 1leclazoat.l.on reOOnna1...
81l1'Ye,yl5, there are m,no un:1rr1cated arable acres in

the Colorado R1nr Dra1naee Ilaain, ( rable n, Sect10n IV).
Allo1dns 1. 3 _ teet per acre U the

COIlIIUlIpt1.... uae, the.oe
ld cau... a deplot1on or 928, 000 acre..teet. The 1no1-

atl.OD or the.. landa, along Vith the other 1188. IIh1ch have been
cons1dared elxmo, VOUld not be poss1b1o 11' Colorado'. depletions

held to the lower l1III. t b;r lack or ....ter ""PPlT.
It ahould he DOted that the total vater 1. veIl known.

I
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the local suppu.. Lar th. J&'Opo- plU't1cipetJnc pro..

jecta requ1re tbe coll.eotion oL mob edd1tioml data &Del .....

8tu~. The coat ot o;pl.'riJl<< vatco to llIl10b oL the ereble land

ia UllIaloom &Del h...,. the . conooa1c Leaa1bil1t7 tar at 1aut halt

oL the land clueit1ed as arable b,y reconnaiesance lSU1"nl78 ia

undetend.ned.

D1Yeraio"". There.... l'ecord. oL the cIlnraiona

wbioh hne _ n IIeda 1'r<:a the Colorado RiYer basin to other bae1n8

oL tha State. The hl.etoM.o di_ do mt l'ejr_ in all

oases the total potential cIl_ 1Itl1ob JIlQ' be _ with oaa.-

pJ..tad taoUitie.. Estimata. oL poeaible future cIlnraiona wq

Y1IZ7 beoeuae oL vatco aupplJ' periods "''''' iOOred, drainage ......
Del other aMllllPtioJla ae to the extent oL tIIture _ lop-

oL diWreion taciUti...

Table I oontainlI data on tranaJoountain dbereicme based

on the peri_ 1914...J.S &Del 1934-5S. Tbe eatiJlatas oL tata]. tu-

ture cIl.......a1on/I h... been ""'Ij:d.led rra. TOriou. aourc....
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TABLE I.

1
Transmountain Diversions f'rom COlorado River 'Watershed in COlorado

Name of Dtverslon

1, 000 AF)

32- Year Average
1914 - 1945

Total.
RLstorlc: Increase: Future

22- Year Average
1934 .. 1955

al.
Historic: Increase FUture

To South Platte Basin

Grand River Ditch
J.bfCat ' l'ur.nel

Jones Pass Tunnel

Colorado. Big Th0D1p8on
Denver- Blue River Project
E>1glevood
M:l.nor Ditches

Subtotal

14. 4
8. 5
1.2

0. i1

24. 9

5. 8

71.5
19. 8

278. 1

177. 0

15. 0

0. 2

567. 4

20. 2

80. 0

21.0

278. 1

177. 0

15. 0

1.0

592. 3

18. 1 -:

25. 5
4. 8

41.3

0. 9

90. 6

1.1

55. 5
31.2

197. 2

148. 0

14. 4
0. 1

447. 5

19. 2

If 81.0
I 36. 0

238. 5
1"8. 0

14. 4
1.0

538. 1

To Arkansas Basin

Husk- Ivanhoe Tunnel
Tv1n I.e.kes Tunnel

Colorado Springs ( Hoosier)

Fryingpan- Arkana&s

Minor Ditches

Subtotal

2. 9
1l. 4

3. 2

17. 5

3. 1

43. 6

17. 0

72. 2

2. 3

138. 2

6. 0

55. 0

17. 0

72. 2

5. 5

155. 7

4. 2

33. 5
0. 8

4. 4

42. 9

1.1
14. 2

10. 6
63. 8
1.6

91.3

5. 3
47. 7
1l. 4

63. 8
6. 0

134. 2

To Rio Grande Basin

Wem.1nuehe Pass Div.

Minor Ditches

Subtotal

Grand Total

1.3

1.3

43. 7

15. 0

3. 0

18. 0

723. 6

15. 0

4. 3

19. 3

767. 3

9. 7
2. 0 3. 0

2. 0 12. 7

135. 5 551.5

9. 7
v 5. 0

14. 7

687. 0

Note: The estimated diversions are for existing, & uthorl:.ed. or app!"Qved projects
only. Do not include recent filings for diversion frail Eagle River, PineyRiver, and Homestake Creek.

Future totals include losses from Western Slope Reservoirs.

I Future total taken from studies by \1'. W. Wheeler, Tipton, and Kalmbach.

1. Prepared by J. R. Riter, Chief. Planninq and Dayelopaent, U. S.
Bnr. au of ~ ola..tion.
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fABUl II

1
AVElU.Gll HIS1'ORIc.u. llIJJiOFF

EAS1' SLaPll ' lIVml5 III COLOlWlO
In thousand8 o~ acre..teet)

A.,.,.ap A___State L1ne P'low8 1914- 195~ 19J4-19SS
lIorth Platte Rh'llr Ila8l..n S72. 3 163. 0

South Platte Hi.,.,. ....." 327. 8 267. 2

Hiwr Ilu1n 188. 3 ]$ 3. S
lrkansaa Hiwr Ila8l..n 298. S 272. 0

Il1D Grande Baain J,J,).8 33S. li

fotal 1,830. 7 l,L81. 1

1. - "" 1'eCOZ"de of U. S. Oeolopcal Surve7 and Coloradostate ~.
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AVZ1U.C11 1IIS'.I'CflICA1, IlVlI07P

VI3T SLOIll RIVI!:IlS III 00LCIWi0
In t1J"""."". or ac:zoe-J'eet)

1.---

1911.-:tm

J, 2SJo$
1, 94.1. 1

69S. J
2, 001. 9
1, J'14o$
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1
B. GP.OOllD 114m

Cooperatift 1mreat1gat1""" or the ~_ no-

ot Colozolldo have been ._ o1noe 1916 b.r \be Colozolldo

lIatszo Co_ t1ou !bard aM the Ua1t.ed state. Oecloll1cal Bur-

ftIl'. 'lbo reaulte or ~ iImt. tipt1om have been pablhhed

t.1M aM t1""""". pmmtted. flto detaUed r..po.-w baY8 been

pobl1",," .. Ilollat1luo or the Colondo llatco Co".. .. t1"" !bard,

0" or which 1IU alJIo r.l.e_ &II a Oeoloc1cal s... .... Vater-

Paper, _ oUt... detaUed ....pcrt.a .... in Jll'ePl2'ation or

10 _. Shorler ....port. baY8 been pobUllhed as C1:-cuhra or

the Colorado IIater Conac-tatJ.on Bocd.

Ilat.al..l.ed a:roW>: l....atco ....put-Le _" ... t onl,y t.b8

baa1c h1drolDc1o data , atoorud <f1uo1nc a ___ 1mreat1p-

t1ono bit alllO a text, _, and charte that ~ 
th......

date tor the ...... or the pabUo. ' 1'h1>s, tbey contain the basio

wo!....-.. IntaraUon that will be l1ll&n.l tCfl' IIWlT Yllll1'II 10

the pla.:m1ng or _ C1'Q:nd-v.ta- devoJ.opame. 1bo data ..., uned

tv lIllI1c1pal1t1oa, State _ Federal lI3Wncie., Uduatr:l..., wall

drUl.e..., conault.1noi m:r;1no.... and POJ.od..~" ~'> CI 1n<I1YiOlale.

In ft1')'1ng d-. vllioh ...... <iopendent on \be detail or the 10-

Yeat1catiClD the _ t. outl1llll the or1ll1n, _......,~, quality,
craihh< 1ny or II'OW>1 vat.... 10 \be ...... or atud1. Tho no-

porta - rally ccat.a1n m_ lIIl<>v1na t.l>a looat1oD or the vella

tlIat 1OOt'O _ IUIUI'ed, the depths or vatco, """ tbo ~ and alope

1. By 1bod "" J_~ l1n, Ol.atrtct. 0e0l0i1Bt, U. S. GIoloilcal Bur-
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the " ater tabJ., .. "" 11 .. era... ....uODll lIhoor1ng the ""'""-

and t.h1_ a ~ the watelo-beor1.Qg aateri&18.

The rapCt't.e di_ the 0CCUl'1'Clce ~ JZ'Ol1lXl-watm- in

tbo area, the qualiV ot the ...., a:I 11' ourr1d..nt data &no

ua11ahlA, the quantity- ~ water ~ J..

AltltOUlh <>lIlT a pazot or tbe StAte ~ Colorado baa tbu

r... been """ Grad b7 detailed ~ _ ee, CAll' p1"81lOnt

Imovledp ot tbo polel7 ~ the state 18 adequate to pondt oR-

1hd'1ll the _& 1 reature. ~ CAll' ll1"'UD<l-water re1loUrce8.

Oeourre_ ~ Oround..watar in Col.ondo. It 11 _ n Imovledce
to - r_ iHor with ..- in Colarado that the p8l"t ~ the

Stete :Q1nc _ ~ the Cont1-.taJ. lI1Y1de haa .... abundanco ~

ace water but a d<lt1"''''W ~ 1rr1Cllb1e 1ancI, -...... the

part :b'1na - ~ the lI1'11de baa an abundance ~ 11-r1ceblo land

but a dat'1c1'""" 7 ~ surr_ water. It 1. not cooe....a kDow1edp,
haooo._, tltat the -.lor auppl1e. ~ craum-vater in the State &no

tbo Cont1nental lI1'11de and, in I"nc'al, underlie _

IJ&'I1na the beat 1rr1cab1e land.

11 unique in tbat 1t 1188 benoatlt the

earth'. aur1'ace ""- 1t 18 atoNd in u--ndoua QUmlt1t1e. in

1lhat .... lergaq . lIY8pCftt1o....n-.. ....81'YCd.r8. It 1. Ul1I.qua
Id..nara1. depoal.te l11Dc bomGth tlte earth'. aurraoe in

tbot it 18 replan1ohablo 1>7 ~ floono ): ftc1l'1tat1on, rn..
and 1'roa othsr aaur.... It 18 unique in DOdo ~ .....

plaltation in that 1t 18 - loped al:ocst ant1ra~ b7 1n11'11-

cbala Witlt little Q1' no .......& ture ~ PUh11c 1'ImIa.



000943

15.

bu lcIlz been ued 1n Colorado tal' cD.a-

t.1c, 1ndu8t.r1al, and IIl1I11c1.pel 5llI'P11ea but WIt.U l'ltOIIllt.lT it. .....

uaod onlT on a II1nDr 8cale tor 1rrlgat1an. With tho dImolo~

oL etnc1ent _, ang1ne8, and D!otora and the lmI1lab1llf17 oL

cheeper 8lac:trlc1ty and petroloqa procIucta tor 1'uel, tho P""I"'1l

oL ~_ tal' 1rr:l.i:at1on !wi _ b7 leaps _ boUDda

s1nce tho e"' lT 1930 '8 and 18 ... nt1Jm1nrl to Cftlv at lID 1M!>'-

accolarated pace. Data acCUlllUlated to date 1nd:1cate thot the

lJfto oL 1rr:l.i:at1on "" Us 1n Colarlldo doubJ.od betw.n 1940 _

19$0 OD! hu _ lad again Il1nce 19$0. The data 1nd:I.cate also

that thczo<l .... """ at. leut 8, 500 1"~- 1 wll8 and 7, r:JXJ tlov.

1nc _ Us 1n Colorado >Ibid> cli8chargad .,..., th:ln 2, r:JXJ, r:JXJ a_

teet ot cro.-.-er 1n 19S6 tor the 1rr1pt1on ( lorgalT supple-

tal.) oL ...... than 1, r:JXJ, r:JXJ ....... oL land. In ' 11.... oL tho

tact that _ oL "''' on:o oL <bllar8 oL tondlI v1ll be I'll-

qu1r8d to d.... lop the Z""-''''tIIl1mappl'OJlI' 1at.ed BUrt... vater ......

IIOIl1'cea oL Colorado, the nJ.ue oL ~ tar DOIf ~ used

tor 1rr1pt1on 1. a o1uble tactozo 1n tho state' 8 o...DlIV.

Pr1ncl.pol. AquUIll'8. ColaNdo 18 ble_ 1d.th El'OUDl-uater 8Up-

pl1u lerpr than those oL ., n oL the State. 1n the IIoclc;T _

ta1n Area. The vater 18 ~ LozoaeJT 1n toar -.lor aquU......

r, (1) the allJm.1lII and tar.- dapoa1ta oL the Scuth

Platte Vallq and 1te ...,... t1'1t11tar188, ( 2) the alhmUllland

tcrraca dapoa1ta oL the A>1c__ Valley and 1te ""' 01' tr1wtar1e8,

tho " allay t1ll 1n the San W1II ' allt!r, and ( h) the (lp' bla

t~ on 1n tho Il!.sh Pla1na. All 1rr1&at1cn 18 tho pr1Dd.pal ....
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of ~ 1n Colorado, the tollmd.ll(: cl1scu.. 1oa 18 coo-

d ~ v1th 1rr.l.pt1on 1lUppl1a8.

a. SaIth Platte 1loB1n. The alluYiua llDd tezoraoe depoll1t1l

1n the South Platte Valle7 and 1ta JIIlljar tributarie. oonst.1tute

the ... at h1.&hl.T _loped aqu1t.... 1n Colm-odo. It 1. aatiated

that there are IlOIf ...... than ~, ooo -"'" ... ua that diacbarCed

about 1, 000, 000 aCZ"G-teet of vater 1n JSS6 t<11' the 1rr1p.t1on

of about. $ 0, 000 acre. of :u.nd. s.., 1n:I1cat1on of the rate at

uovth and of the JIOClt!.tude at pmopl'lll tor 1rr1cat1on in tha

8ou.tb Platte Vallq 10 c1wn b7 tlIe recorda at electric __

CODSUlIIj?t.1on that -... obta1nod tl-. _ _Us. b7 Colarado

State l1n1_~. OroImI-wtor Bt1ld1_ JUI<Ie in the 8ou.th Platte

Vallq and tributar:l.e. betueen 1lnrd1n, Coloredo, aM the lIebrae-

loa Stet.e 11no 1nd1cat.e that the IIft1"8C'I 1rr1.gat1on- well _ in

tile IllI1n _ of the T&1le7 ""- oona:I.dorablT lea. than 1CO

Id1ovatt-boure of electzo1c1~ in P''''l'''lC OlIO acre-foot at vater

and that the __ _ in the trib1tar,r Te11a7ll, _ the

tablo _ alJ;r 1. deeper, """"- a a little ..".. than

1CO Id1ovatt-boura 112 l1tt1ni 0""' acre-foot of vater. Aa_ t

of tile wlla are in tile aa1n &tea of the Y&l.1a7 ""- P''''l'''llI

l11'ta ..... 1eaa, the ...... 1012 that each _ uaed lCXl Id1ovatt-

loan per acre-foot P'~ in JSS6 v11l c1... a oonsernrt.l.w ea-

t_ at the total MoWIt of vater ~ tor 1n1.pt1on in

um-J;r in n... at the tact that tho... _ not

ele~ oporated .... .., t ine:w.led in the t''',lat1ou.
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Listed be1<N .... the Ncorda or . 1. ctr:I.. power """"

and eet1aat.ea or the quantit7 ot _ ~ ( u_

1!lg that 100 kilDNatt- bou1'1l at . lectr1a1t)- vae requ1red to _

acre.toot).

r....

IIlmber at

BerY8CI

428
1, 077
1, 6,30
2, 800
4, 780

8>0

zg
1916
19$0
19$
19$6

K:UtJntt-
hoaroo

3, 610, 000
1>,3hO, ooo
lh, 2.30, OOO
39, 700, 000
76, 840, 000

9.3, 410, 000

A.....--
K:UtJntt-
hoar8 ueod,
per JMm1')

8. 43>
lh. 24.3

8, 7.30
lh, 179
16. O'/S
19. 260

EIrt1ated

quantit7 at
vater Plll~ vd,
in ac:re-teet.

36, 000
1>.3. 000
lla.OOO
397. 000
768, 000
9.3h. 000

lI:lert at the wllll in the Il1lDY:I.llII in the South Platte

l1aa1n .... al.onIl the IIIIln ate. at the South Platte Val1q vhere

th"7 - ueed large1,y tar ...~ 1rr.I.gation. OldlOll to tho

l'Ilpld 1llt1lt.-atl.on at eurt_ vater that 1. &jread tar 1rr.I.gation,
the ator l8ft1.0 haw IlOt docl1ned &1zo1nr the put 20 7....... ex-

cept tor eeaaonal tlnatuatioDII and local aNI'<ImwloJDOl1t. In

t.zo1but&r7 nl1"18. aueb ae Ileaer. Bl,101l, ! ledpr. and 11..... IX>

aurta.. vater 1a uaed tor 1rr:laat1on and the onl,y .auraea at ......

aharp .... local Pl"8C1pl. tation and 1nt1ltration throuch the

1zo1nr per1oc18 at t100d l'UDOtt- plna the h'aation at

the ~ that Ntumo to the vater table traa 1rr.I.gated
fields. All a COIlII8qlleDce. the -.uDt. at vater be1nc p'''' q..cl

amualJ;f probablT -- the a:maaJ. 1'8plaaU_. the vater

l8n1.o .... d. ollninr at a Mr1au rete ( ae .. eb ae ,. ar > teet.
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a )" 11"')' lIlllI the equ1ter 1. 1ocallJ' a~ G!lauat1on.

ot the 0C<:Il1'rC1Ca ot ~ ban IflCMI

that ~ 1& about U,OOO, OOO . cre...reet ot croum- vater in

atorace in the alluY1u. in the SontIl Platte Vall.e7 lIlllI trl_

tar1e. 00_ 1Iard1.n, Color84o, lIlllI tha Col.orado- lIol:ll'aaka

state line. On thie tu1. it can be eatiJloted COIIlIen'at1".,~

that ther'tt 1a at laaat 2S, ooo, ooo . are- reet ot gr...m-..ter in

atoraga in tha alluYi"," in all the SontIl Platte Vall.e7 in Co1o-

rodo lIlllI in all 1te trlbutarJ.... Th1a large bo<l7 ot groun!-wa..

tezo 18 . yaln.Dh1s IIdjunct. to the 1rr1cat1on eoollOlO" ot the South

Platte llAain in that tho gr'OIllI1-vater mq be need at cq tia to

I_ at. the aurlac_ ter BU~ or it IIq be dram upon

he_~ dur1nc perloda or ~ Itreamnow.

llthoucl> gl'OIl%ld.orater in _ al or the trlbutarT Tal.-

1'VII nov appeare to be _ oua~ o__ db. eloped, tbere 10 no

loc1c .........", 1lbT ~ tar in tho .un eta> ot the South

Platte camot be _ loped to .. even greater 0J<tezrt. tawn 1.ni.-

at1on wllll ........ ftnt drU10d in the South Platte Vall. tbere

ClODcern &boat tbe polIlI1ble 111 err. eta ot 1""'P'Y1lt, but.

af'ter ...... than 20 :f88rlI ot rapid drntlop.nt there hall been DO

perB18taJrt. daollDo or vater- lJrrole and there at1U r ' n oreaa

ot land that Iwve been vaterloged b:r tbe appl1 cation ot eur1'_

vater, """"' the V"'I" '11 or ;round vater DOt anl.T 1IOUl.cI do no

lww, !>It -ud be ot great benefit in ....01o... na tha lmd.

lhe dJ._ ot ... vater hat the lIaat Slope vUl
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an ~ t enect on the ~ tor I!l.tuation in the

South Platte Ilaein. ! Iev....ter awliad to areu "" ere no .. Us

been dzoillad 1dlJ. canae vater lIml1e to rise am ....,. uatezo-.

1Dc -- of the lam, _. Irl~g it _ table tor use. In 0_

u >oilere vater lrrala _ been jr"~'.ted tra. ria1ng be-

canae ot ~ tlr lIUpplleontal 1rr1gation, the &Ya1labU1t7
of the """ _ .... 7 4l.1Jo1nate the need tor ~ with tho

result that thel'e lWoO vater lrrala ""IY ri.. to the paint of

lil"r1ne the lam. It ~ vater 10 applied to lands not

heretofore irrigated, an equ1ter ~ be _ loped in pl'lrrioueJ, y
drT oand am gr_ l eo thet et a loter date the f.""I" "l! of g>'OIlDd..
vater tlr oupplementa1 use f1lq bec_ teu:l.ble. It DIN .... ter 18

applied to 81'_ where 1rr1Ilat1on 1IU J:O'V01ouaJ,y t!r gr~ ter

alone, vater le.ele ""IY be relJtoroed botore the equ1ter in th""e

10 ezheuated.

b. Arkaneaa Ilaein. The allurtllll and terrace depol!l:l. to of

the ArkllD8U Vallll7 ond ita pr1nc1pal tributar1a_ constitute an

1mportant aquUer in Col.oredo, lorl. tflll d&t.e concern1nj: the ""_

tent of ~ lo;L....t are anilabls. On the bade of detailed

stndl.ee in .... pert_ of the Jrlcansas llu1n am ot data on elec-

tric _ ooll8Umption, it i_ aot1Joated that there .... lIOV

n&al'J,y 1,$ 00 irript10n .. Us that obtain vater tra. allurial

dapoal. ta in the ArkaJUlU 1laa1n. It 10 else eetlJoated thot thq
dieeharpd IlOl'8 than 200, 000 acre-teet of vater in 1.9$6 tor the

irrigation ( largel,y oupplellentaJ.) of ..".. than 100, 000 acree of

lan:I.
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In tbe table below ..... ll.Bted tho ....,.,. oE pl.anta

d by olectr1a:1.t;r in tho ~' 1SU VIlllo7. tho onn......,tion

at olectrl. c1t,.. ami tbe oat.1aatod quantiUaa at Vl1ter plll!JpOd.

J.8 tho ~ ' lg l1l't. in tha Arl<ansu Basin _ al~ lI1'O le....

than in tho South Platte. it 18 ..._ that 90 Idlowatt-hours

oE elActr1c1 t,. 18l'9qlI1red to l.1.t't ODe acre-root at Vl1ter in

that...... (Date obt,o..., b;y Colal'ado state 11n1VlD'lS1t;r.)

y.....

IIuaber at

l5Cl'YOd

l1lowatt-
hours
ttood

AYGr_
nlowatt-
hours _.
JllL!!rJ" Wllp

Est1Joated

quantit,. oE
Vllter 1""'l'O'd,
1n ac:ro-t'est

19S0 SSO 4. OSo, ooo 7. 364 16, 000
1.9SS 1, 110 9. 730, 000 8, 766 108. 000
1.9S6 1. l6S 12, 370, 000 10, 618 137, 000

In tbe a1n . tea at tbe val1e7. ground.oratar 1. _

a auR>lementer" aupplT ami. be""""" oE the l'8l'1d re-

eh8!'ce t%'OllI the apreod1nc at _ face 1IatcJlo tor 1rr1pUon, there

halo been no appersot JAll....,....<t deol1m at vater 1AmJ1. On thll

oonk....,. there halo been oODlll.clerab1e vaterlDa1n& at land 1n tbe

1'lDod pla1n. due to a r11I1nc Vl1ter table.

the 8qa:l.ter 1n tha t.r1wt...,. Valle78 baa been _ l_

oped onlT to . ..u extent. T~...,
cb.. rec!larp 10 d8Jl'hl<<1t

upon _ a:l.p1tat1an _ 1ntUtrat1an thzootti;h atrea _

ael" 1n IaJV' at the trlbatarr~. future larp-acaJ. e _ 1.-

w_ t __ deplete tha~. Tbare 18 alrea41 .... local

in . fn at tbe valle)o8, ow1nc l&rp:Q> to 1Dado-

quate .... '" at ...u.a.
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The application or new vater flooa thoo West Slope to

1azd8 in the ArkanlIu Ballin 1I1ll create ... prob~ 8!Jo1liar to

tho... upeoted in the South Pldte Ilu1n. I.oDlla to be 1rrlcated
With vater bull thoo ~ Project include ..,.., __

lain tIT tin&-gra1ned _ teriah in 1ih1clJ hrp vella cannot be

d8nloped and in 1ih1clJ .... ter l....a IIIQ' 1'1... eutt1c1.ent~ to

cauae dI'a1nage probleoul, but alIlo ..... unIerla1n b;y terrace de-

poll1te oonsiBtinC or _ and _ 1 in 1ih1c11 vell8 can be de-

nlcped in the Muno tar 8Uppleo>eataJ. ar lItand-tIT use.

c. San 1.u1. Valley. The vater-bearing ....ter1ala beneath
the tloor or thoo San l.u1e Valley oonot1tute one or the mot

un1que oqu1tera in tbe COl1rJtr:y. The equU.... oona1at8 at a

1Ier1.. at beds at eand and unel 1nterbcdd8d 111t11 clJr;r and

lIXt.end1Jv to a depth or _ thou.. nd teet. A recent oil teot

penetrated ""'"' than S, 200 t..t at _, P'Del, and c1q ba-

tera enccurrtar1nr a th1ck .. cUon at YOlcan1c roc!al, beatatll

1ih1c11 ....... "" ro -, craval, and clJr;r. The....11 v.. bott_

in cravel at a depth at 8, 02,) teet. The~. at clq .......

oont1n1nc beds and create arteoian ~. in the unIar~_

1nc beds at - and _ 1. Cbo vell dr:1lJ.d to a depth at

1, 000 teot ancountered IlIllnI than So separate now. at vater.

Thare are """ ....... than 1, Soo ~ volla in the val,.

ley 1ih1clJ probab~ cI1. ctw-pd n...,.~ 700, 000 acre-t..t at vater
in 19S6 fer the 1rrlcaUon ( large~ 8I1P1>~) at naar~

lSO, ooo &<:re. or land. In oddiUon, there ..... beli_ to he
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about 7. 000 rJov1ng _ u. in the vallq. 1h. t'low1n& .... US hare
a J>Otent.1aly1ald of about > 00. 000 acre-feet. a 18.... but ... I'IIU\l'

hut in <Iur1na part of the 18.... th.u- actual Yield is DOt
Imoom-porbapa 2>0. 000 ocre-1'eet a 18.... Host of the 1'1.ov1ne

lla lU'Il used for 1n'1gatlon am it 18 be11_ that th..,. IUpo.
Pl1' vat.... tor the """'Plote or IUpplaoental1rr1gatton ot about
150, 000 ac:::ros.

Ilota1led . twl1... in tho San W1a VaUq 1M1cate that.
bee..._ of the VV)' ehallow vater table in that area. it re-

quiro" onl,T al>on 70 1d. 1ovatt..h0ur8 of electr1e1t7 to l11't one

ac:re-1'oot of vater. On th1. baa18 it 18 l'Oedble to calculate
Vith re_ nabla llCcurac;r the ~ of vater d1.echarpd b.T _ u.
equipped Vith olectrie1t7 operated 1'DIlPB. All there are a larp
I1lIIIber of JlUIIpB in the vall..,. that ..... not elactr1.calJ,T operated.
tho date in the table below do not Ihov th. full Ilqn1tude of
P""P188 in the San Luis Vall..,..

to...

of

pllIIpS
IMlrV8d

7
81.

242
473

1, 183
1. 341

193>
1940
1916
19>0
19S5
19$6

Kilowatt-
hours
used

16, 000
2, 320. 000
1,.360. 000
8, 880. 000

32. 250. 000
42. 360. 000

Avaragu
lllovatt-
bour8 UlIed.
lJl!I" l'aIm

qtUaated
QUlUlt1t7 of
vater JlUIOPOd.
in acru-feet

2. 286
27. 619

620
18, 174
27. 261
31. 588

200
33. 000
19. 000

127. 000
461, 000
60> ,000

llecharp to the upper ICIIleII of the aqu1f.... in the San
W1B Vau..,. i. 8Uj>pl1ed larpl1' b.T the "" of """ face vater for
1rr1cation. For ~ 1'!are the crops hare *" subirripted b.T
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a ehallov vater tabla aal.nt.a1nod b.T the intUtration or llllr!lu:e

vater thrcnlill ditche8. IluM.nir the cIroucht or the 19)()I8, """"

the supp~ or BUrta.. vater IOU DOt adequate, .... u. ....... dr1ll.8d

to 8Upp~ oupplAmental vater. Tho tw _ ods or irr18at1on 111'8

lit. c:2'o88-_ no ~ to hold the vater tabla at the

roat, 00118 ODI the other 1"''' ' 'Ill the vater tabla dow.

BecauR of the 1.arp 8rIDWlt of vater aTa1.1Jlh16i ~ or

rechar1;e, there haa been YC7 littlA _ nt d8cli... or vater

lAnlor preallUl'8 hem or ....u. ~ the ohalJoll81o 80""". In

ract, data colloetad in 19)6 ODI between 1946 &Ill 19S3 1nd1cate

tbat the _ head _ now or .... _ ion "" Us have in-

creased lOftI\ though wi-.J.s hll'l8 been large. ' rbor8 have

u.pora17 c1ecl1l>ao or vater lAnla in Jl'lIIll"d ...us, portion-

lar~ dur1.IIc periods or droucbt _ supplies or IlUI'race vater

inadequate am 1"....... '1ll heaYy. D1r1nll the drotzaht or 19S1

lAvela clecl1ned in the ...... north or _ Vista b.T ..

ch .. 10 reet, bn~ with the _~ eup~ or IlUI'r_ _

tel" in 19S2 the vater lAnla ... t...-uod to . llON&l. or near-naIWl

pos1t.1on. In an area or 283 equare Jd.le8 north or Moate Vista

tld.. rise represented. Cs1n in _"'- vater at.ar_ -.,.

to lJS, OOO acrs-teet. _ lrrela .un decl1nltd dur1.IIc the

peM.od 19S4-.56 but ..... r1ainc rapl.dJT . s1n in 19S7 with tho

I. runofr.

IlaJv' or the daepc" _ or the oquifer crop out be-

7'lDd the ..... or application or ourtace vater _, hence, .......
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a COlIlPG'RtivelT - u rate of rocharp. Tbeae 10llllB .... boiIlI

tappBd b7 deal' ....lls at a 1"8p1d1,y 1Ju:reaa1llg .... ta, and th8nt 18

that lBrll"_B.,.'. dlmolo~ nt v1ll C8l180 801'1ouB dec:an.e

1D head. In 8dd1tion, ] Utla reprd has been ginn to tho 1'1'0-

par conat.rIlction of tb88e wells >11th thB I'e8I1lt. that tb8ra 18

eonatant _ nt of vater rro. 80'- ot 111gb _ to IOMa of

1mr bud. ' I'hare iB al.8o 111m'l7 to be adYi". of vatar of pool'

qualit)- >11th _ tar of cood qualit)-.

atar 1D tho San Lul.B Va1lo7 is onlT part.l.allT

loped but. probl.. of qualit:r v1ll ~ "''''''''' deY8lDp-

there BnI, how....., _ of no ~ t lJ'OWld-watar de-

velopoent ""_ MIl croam-atar supplie. can be obta1Decl and

are.. of proeeott. deve:L.>p..ut ""- the deepar BO"'. can be tappad

tor edditional supplies.

It is ..- tad that ............. l;r two billion .."..,.

teat of ~ tar iB 1D atorap in tho San Luia Val1a:r. It

wi not be ecollOlll.call;r teaaibla to >11_ all this ...tar,

0Ifin& to tha great cleptbs im'olY8d. 1Ioven:r, thB h;rdraulio ~

ditiollll ... web that ~ an pru....... v1ll tor... vatar rro.

alaoat BrI;f of t.ha deeper aonaa to t.ha oar!aca at no eoat ter

1""'1""., 80 lone .. tho _~ is not . 0 r;reat as to ~

t.ha baed enougb to requi.N I'm'IP1r~. th.. xtant to vhieb it '""i1

be t_ bla to _ ! l'OIl Bcnea that vUl no longv yield an ade-

quate !loll i. J.araul;r a attar at 8oo","",C8 and ..... 1"" to be

cletandnad.
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d. II1gh Pla1na. The !11gb P1a1na oL eastern Colorado ore

1UXlerla1n by tJIe Og. 11.,. tormation, vh1ch 18 one or the mat

kable aquit.... in the Unl. ted stat... It underUee an area

oxteo:l1ng 1'raa tho Blaek Il1l1a oL South Dakota to the Bouthorn
part ot the Toxaa "-nhandle end inclndo. port. oL South Dakota,

IIeb....ka, Colorado, Ianaas, ~, lIev IIex1co end

Toxaa. In the ooutbern III.gh Pla1na oL fexaa it )'101d8 v. ter to

than )6,000 1rr1gatJ.an wlla 1dJ1ch in J.956 v..... used to

JlIIIIIP 7. 000, 000 """"- teet oL vater. In eutern lIev IIex1co the

quit.... )'1.1ded about llS,ooo acro-teet oL vater in 19So to~

irrig.tion end other u.... In the othezo State. the aqu1t... 18

onlT . Ughtl.7 dewloped but the dew~ 10 inc:reuing at a

rapid rate.

In Colorodo the OgaU. la t_ tion
undarU.. an area

oL mo... 1l1an 12, 000 aquare 1Il1J.a. in all ... part ot the tol.lav1ng
OOUJrt.1eel Ltncoln, Illbert, 1U l'aao, "" eblo, Crovl.8)", Ilaca, Prow-
ere, Ot~, llova, Xlt Carson, Vash1ngt.on, Yuaa, Ib1ll1pe.
Logan end 5edp1c1c. In _ areas the t01'l:latJ. on 10 l.argeJ.7
dJooiDOd end l..up auppU.. oL vater cannot be dewloped, but in
other ....... Ella oL large _ c1t7 can be clanloped.

The (lpn. b tOt'lll8t1on beneath the III.Bh Pla1na oL

Color~ o hu . larp atorage capac1t7 but a 1011 ~ ate oL "" charga.
It 18 .... ntialJ,y nMewloped. Qdne to it. _ t 1lliclmo..,
larp quantJ.t1ee oL vater have acCUll1l.ated eradualJ,y in the aqui_
ter OW~ · period ot _ thouaend 7NN. It 10 eatiJlated that
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in Colorado aloDe the vatar in 8torll&'l in tha aquite.. ex....da
ISO lI1lJion acre- teet.

The ... llha1op to the aqu1f'e1o le der1wd _ 1re~ tro..
local """ clp:!. taUon, """ 1t can be _~ 880n that 1.t 8V81"T
d1"ol' or tho lS to 18 inches or anmal Jll"8C1p:!. tation ....._ the
1fa'tco table the lIl1t.11-e m-oa could be ln1.pted with the ll88 or
lS to 18 iDdloa ot 1fa'tco eac.'t 7NZ'. Inaemch.. 011JT a -U
Jl8I'centap or the Jll"8C1p:!. taUcn l"8adIaa the vater table, onlT
a I!Ilall Jl8l'C8ntap or the land CAI1 be 1n1.gated adequato~ with
Il2'OW>d vato.. withcut. p8l'lI;ment~ witbr:l1-_ rw vater troll otaz.o&e.
The ... te or "' llha1op to the OpH.,. tOI'M1:I.on l"allpa .t'zoaa a

u tract.1on or ., iDdl Jl8I' 7OG' in the southem l!l.&l> I'l&iJl8
to ..".. than two lncllea in the _ 11. or nortbeaatern Colo-
I'IIdo and vo.tern.. bzoaak:1. Alf.houcb th1. 1& a lIIll8l1 1IIIlOUnt,

the 12, CXXl equ.,.. Ill1lee or the High Pla1na in eute>n Colo-
J'ado, lt M;Y _ to -.uJ. Inmdred thauhZld aczo...teet a

71>....

At the """ omit t.1ae, t.Nrre are about 500 ln1.llaticn
vella In the Ocal1ala tOI1lat.1on In tbe ent11'8 ..... in Cola.-ado,
and the7 ..... ent_ ted to cI1ach.,.p about 75', CXXl acre..teet. or
vatw a J1>C" toro the 1Joript.1on or about. SO, CXXl llCl'eS ot land.

The ll1'011M-vatezo m.tuation in the 0,_11010 t....tion
in tbe ll1gh P.I.a1na _ a eer.loua P'Oll1.. The

aquit.... CllD be
deoel.oped in 0" or tvo~, ( 1) lt can be dew10ped un:lezo

I'BIlUlatlon oI1JT to the extant or t..'te aalvaeoable .... ch...p 80
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the IUP~. although '""'P01'llti"~ lIIa1l, >d.ll last. tor-

or ( 2) 1ta wator- ClIn be cons1clc1'lld an -.:Iabla "'801IJ'C8

11"I'-' 1- to 011, laa, lead or aiuc and can be IlC.md. 0'Yt!r .

period at unral pnerat.l.OIllI, attar Which it >d.ll be depleted
to the po1nt -.... 1t can DO lol:lpr be ~ tor larga . ce1a 1r-

r1gat1on,

1'bere ore 80UlXI ....... nt. tor both t~ ot _ lop.

Ilr deYel.op1Jls onq the oalvapebla "' chirp. . ...u..

oed 1rr1ga.tion and clr7- laDd ac_ can be dtmolopod 1n

the ~ P1a1ne and the Ill'OUI><I-ater IUIJIllT >d.ll last. tOZ'Wftr.

On the oth.... bond. there 18 a _ IllDOWIl. at vater 1n ~

that >d.ll_ be -. ...... n""la U onlT the oal..qqbla ....

c:harp 1. deYe1opecl. It 1t 18 dec1dad to _. the vator-.

thousa'll. at 1rr1ption wl1a could be deYalopod and the .....

would enJ<>7 a pI'OBper1ty tar ...._-.11 Pnal"atiOllll that vou1d "'"

otheN1aa be JlOfl8l.b1a.

Other AquUertl. Tbera are _ oquU81'II 1n Colorado 1n odd1-

tian to the tour pr1nc1pal """. &. cr1bed _, lolt t.hq are

tea -.raun and <11_ to do8m'1be 1n a rejlYt t ot th1a . copa.

I. t_ at the _ stone oquU..... 1n Colorado, howo...-, are at

Qreat eoonood. 1Ilportancel not be...,.. they l1ald -"""''''It IIUJ>-

pl1as at vater, but becaU88 thl!)' cunerollT .... located 1n areaa

at vater acarc1tT or _ popalat1on.,

a. Sandsto"". 1n !Iou."" n.s1n. Sa. ot the principal

oandsto.. aqUU..... 1n Colorado ...... thoee at tbe Arapahoe. tar.d.a.
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and Fm: 1!Ul. tar.-1J.cma 11r>lloo-~ tM Il....= 1la81n. 1ba aqui_
ters are tapped b7 ~ at vella in tile Ilemer lletropol1tan

tbe vater, vh1c:!l _.~ 18 eott, 18 used tar IIIIlV'

10 data are )'8t ...u..bJa on tile _ uut ot vater

be1Jlc pwoped n- _ aqu1tOl'll, wt rlu<ll... to ~ tho

extant at d_~ lI1'8 IXN under ""T. 1be t1rat ~ wl1

in Ilbu..... .... drilled in March 188) and Vithin a tOtl yo.,.. there

than 200 ~ _ Us in dovntown Il<o" w-. 1ba aqui_

tf!!' (~ tOZ'lllllt10n) ..... domt1oped 80 oxt.e=1Y8lJo' that bT

lB90, o~ a1x vella __ at.111 tlm4ng 1n tho doom-

t<om ....... Water lswla in "'"'"' cIovntown ....... ani rxw about

100 teat. below gz'OWld eurt.... In othf!!' _.., tho aqu1t8l' hu

be-. develDped o~ . 11gbt~ and the _ Us at.111 n-.

b. Dakota and "","" atoira _ UOfIll. _ at tho _ t

nlnllbJa aqu1ter8 in Colozoado m:I, 1ndoed, in tho .. t1rw Qroaat

F1a1no - the sandstaDo. at tho !lakota and Purg. to1re to.......

t1ono. 1ba _ sto""" IOnerall;r _lia (~. at. C01lll1d-

erablo depth) the ...... at autCO'UP>4J>a oha1a wi-.. vater oupplia.

r:r .carco. Aa 0 rasult, tha;r ""-<lnJ.r ..... tho IlOat. de-

pmwlo" l.o lIOUrCo at potablo vater tOIl' domaotl.c and stock llSO 1n

large ....... tro. Canada to IIBx1co - P1'1nc1pallT _ at tbe

Rocq 1!ounta1"". 1ba vater 1. c''''". o'll7 _ arte. ian 10'8.......

mid in ~ ueu tho proaoure 10 outt1c1ont to cc. tho vater

to n- at. tho ourtace.

1be oqu1tera h.... been d8wloped _ llIl1...~ in eoutb-
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eastern ColDradc ... d 1'loN1na' .. 118 !UIn been obto1ned 111 -V-

porta ot the _' u Valle,y. DOer !' enro.... and 111 the lI&lah

111 - Count7. lieU. tapp1.nc the aqu1tere _ enlJT
homo reJ.aUwl3 ... u ,u1.d8 but larp yield8 ban been ab-

nee! 111 the I'enro8e and Wel.ah ........ Iibere the eandatoDe. ap-

Ll3 are .."... _ abJ.. Bee_ of the oenre drought
1iIl1ch bel"" 1Il ooutbeutlirn Colorado 1Il 19S0, nearl3 100 1.arp..
eapacUT -" ... 118 !UIn been _ loped 1Il these equilerll.
u the vater 18 uncIer utu1en .._........ the 1I11ter lftel8 hne

deeu-! 1'IIpidlT. and _ of the ar'te81en wella !UIn lItapped
n.....~. lUrLher - lDs-nt of these equ1t...... 1Il thi. _

lIhOllld P"<K>-..d llit.h _ eant10n.

c. 3elld8Lones 1n tbe Colondo Plateau. Tbtre....._

ereu 111 the Coloredo P1ateeu of ....atern Coloredo vhere rroum-
vater ""!' Pl1.. ore d1rt1cult t.o obt81n and ""- ""

ppl1.. large
emurh tor _ c1p.J.. irrlgation, or otlMao lerp-acale UN ....

elmoBt. h!poes1bl. e t.o obte1n. In tbe8e ereea, the deep..l;riJlr
8lIIIdet.orle. of the ......., 0. 1II1Dgete. Entrada. illD1'1'. and 0_

tClZWltioDll yield -U l21t YD.1n' ble ""!'Plie. at ~ _

pr1nc1pa1J,}o tar dcaost.1c and lItoclc 1180. _ Orand Junction

and on the Ute 1lount8in Ute Indi.." Ilo_ Uon vella !UIn been

dI"1ll..s to depth. of - 13 2. 000 teet 1Il order to obt81n a 1'_
a' l0D8 a II1mIte of potable vater. Althaugh the. e ouppl1e. .....

7 nluebJa. t.he7! U1n DOt been _ loped ct"""1ftlJ' Mnm,se

at the rreet. ooet. imolY8d.
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statwl at Imeot. 1pt1""". stodi.. at croun<I-vot.er dev9~

ADd uae ADd tho recortl1nc at y.te-leftl thtctuettom wea becun
ll)" Col.oredo state UnhVllit7 in 1929 IDd baa cont1Jmed on .

U ecaJe. Tbe1Jo eerq 1Immtor;r or irrigation ....u. ADd

their . stabl1.'-n!. at a netwm1< or obe.>. ..tton "" u. "-

en at IJ'8&t Y&Jn. in dotem1n1ng the ettacta at largo......,.
l"'"IP''W IDd in po1nt1nc up tho.. ....... ""_ ~ nt i.

lAnt. l1cro dota1lad ltudi.. at the or1c1n, _ ant, qual.-
ity, alld _ 1o"'llty or ~ ....... bosun in 19h5 ll)" the

U. s. Oeoloi1oo1 flIuowoe7 in coopel'at1on with the Colorado lIater

CollSOl>..uon Boord. A4I1 t1ona1 ot.udiea ua1nc onq Foder&l. 1\mia

bocun in 1947 ea a p&rt or tlw llI.. aour:l. Ilhe.. Baa1n Jlngl-
nt J\oosraa. "- t1IIe to t1IIe when tho state-Federal 000)>-

81'&t1... lunda wro 1nadequat.o or vhare oped.al. otudiaa .....

noodad, __ 1lOZ'Io: baa '-en done in __ t1on with 10001 _

taJ. oganc:lea.

state-Federal Coope,.. t1... Pro~ ! be cooperat1"" pro"".. be-

tho o. s. Oeoloi1oal Su. >aT ADd the Colorado Water Co........
Potion - baa boon on a ft17 -U -.:ale untU l'OC8ntl; r.
Areal atudiea "- 1noln"od ( a) llIa Sand;r CrweIc 01'01. in porta or

L1noolD, It1bort. ADd n Paao Oountl.OII, ( b) Ilaca Count7' ( e) Son
W1JI Vall.. (1'1nceed in larp port ll)" the U. S. & Jreau at Ilec1a-

ationh ( d) JIuaotano CountTJ ( e) Or_ Junction .Irtea1an Area,
r) l\Jrpto1ro VaUlIIl" abcmt flo1nl.dad, ( I) lit Carson CountTJ
b) &.owro Count7 ( in proll"8aeh ( i) n.a Count7 ( in __ a),
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J) WaahiIlrton Count,. (in J:&"Ocrea. h an:! (Ie) the n........ Ilort.zoo-

pol1tllD - ( in ~., n.....ceclin pert bT tit. Ilemv 8:lanl

o! w.tsro CaaazI._.......). Additional .... 11.....cal.s studiea haft

been Mde DOIlI' Brush an:! Juleeburg.

otheJ' COOpernti.... PrOl:l_. other studl.el have been _ in

CoJ.oroedo by the U. S. COOlo(l1cal s........ in ccoperation nth

local -.J. _d.ea. Tllese have included ( a) e studT
o! Fountain Creek Vallq tet_ ColDrodo Springe and tho Pu..

blo Count)' L1Da in _. tion with thl C1tT o! Colorado SpMnCl'
am the FOlIlIta1n Vallq Water U--. ~ d.ationJ ( b) a etu<IT o!

the Ute IIoonta1n Uta Irrl' an Re--.. at1on in cooperation nth the

Uta IIoonta1n Uta '1'r1be o! IDd1aneJ am ( 0) a stud)' o! the Den-

1Iatzoopo11tan area in ~ tion >11th the Dt...._ 8:lanl of

w.tar c.-.anonere. ' lb1a &tull7 1& be1n& dnanced also bT the

CoJ.oroedo Water eon....M1.10n Iloard (_ 1_ ( Ie) _).

l!I.eeour.l. ~n ~. TIle PlI.ellOlU'1 Ilaa1n Progra,. ..... be&un
in Colondo in 1947 bT the Oao1.oEical ~ ual.qr ~ Federal
tlmd.. TIle funds .. anUab1e tor thia 1I>1'Ic _ ~

about 125, 000 ammalJ.T but tIt"7 P'Obob~ v11l he dI.8coDt1med

after P'1acal Y.... 19$1l. studl.es _ under thi. pro_ in-

ellldo ( a) South Platte Vallolr &coa 1Iard1n, Colorado, to the

IIebraeka state L1DaJ ( b) South Platte Van.T hetvuen De......

and 1Iard1n, 1nclud:l.nc r1cht.-bsnk trnutar1ee ( in proere""h ( 0)

the Prencl-.n Creek Jrea ( 1mlndl.nc part. o! Sedcw1cle, I'I11l11pe,

IDgan, Washington, and y,.. Countieah ( d) a reeonna1a_ o!
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the 111gb P.la1mt in the IlepubUcan 1l1.... bae1n, lID! ee) are-

00JlllaI.a_ or an ...... IlD1"tb or tba South Platte Vanq in
r..o..u...., Weld, ltc:re1lD, and Lopn Coant1...
Add!t~nal Intonut1on 1foeJ..d. .u.thou&:h Wonoation on the
oce14-.""" e and &Va1lab1J1V or ~ 

tllrousbotrt Colorado
18 ~ "".! ed, part1cuJarq in 11'1.... or the ......

n1at....t101l1 or
the ..... ~ ter code, a larce-oaale 101lg_1"III1p Jr_ or
1Dnoet1p~ > 11.11 heI'8ql11.nd to 8JlP'O&cb ... cb a goal. ~
or the ...... Jreea1Qg __ ror Btu~ .... outJ1nod helDor.

Intonu.~ i. IIeOded on the R1&h PJ.aw eo that ....
can loam how IIl1ch vater 18 in Ronp, bOIl Imcb .... ter 1. avau.
able hao 1"8charce, bow _ 1>'I'ip~ rrc. valle can be de-
ftlopod, and bow 10ac the 8Uppl;r IOlQ1d lut 1UJler TIIl'iOIl8 t1Jl88and .. atee or "od.n1ng" -~ nt. Saeh data ..... "". entia], to
th. JrOpe1- 0d01D1lJtra~ or the ll'OIUId..... ter code.

IntonaaUon 10 neeclod ror all tba oolUlt1. a alone the
A:rilam... Vallq and 1te ...,.... trihotar.l.ea to detand.ne tII. _

tit;r and quallV or vater IITa1labla r.... deve1oJ>aent, to doter-
II1Do tba ....... or 8ballow water that v1ll be in danger or

1IGtar1oU1nc With the appUcst.101l1 or nw vater hao the lleat
Slope, and to d_"" tile ...... and d1etr1but1on or W>Satu-
rated &and and P'tMll that will he aatunted >II. th vater upon
tba appUcation or ..... ....ter rr.. tbe Weet Slope and Will than
he Clql8bla or ; rie1di"C &1>>u&h cro~ tar ~

1rr1cation. 2he Wonaot1on 1a DMdad al.ao to po1nt out PGSalbla
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ot potable vater tor lII1DI.c1paUti.. in the ftlley

that ..... now toroed to uae vater or " ch poal' quaUt;r lllat I'l1b-

Uc Baalth &taodard. cannot he .at. and that the lllltabU_ ut.

or ". l..olutrI..e 18 dieoourapd. CkI tba baa1e or ..... intorma-

tion on the Baath Platta VallOT, ro.. _ pIe, om c1t;r """ able

to 1"8place ita old lI1pp11' or Ter;r hard vatar With a mv 8URl11'

or 80ft vater bad", a hardmo.. at onq 72 porta per III.ll1on.

IntONation 18 needed aD the oount.1ea along tho -""'. no.. Val-

lq al.ao to outUna the dietrlbut10n or and depth. to aand-

atom aquit.... in the ...... or abale alJaceut. to the Tal1a;r

vba1"8 a.-.tic and atock ""PPUea .... dUncult to obtain.

hie tn>a ot studT v1ll nTeal the _ in 1lb1ch ~ valla

Ml he obta1ned by drill1llg to tho aandetone. or the llolrota and

JIuopto11"8 torma t1ona.

IntoratiOlll 1. ~ on the Vet Molmtoin Val1a;r in

1"8gvd to the ...... or artoll1.an now IIld to tho lIft11ab1Ut;r

or Cl"<l'lJld-vater tor ""PPICMDtal irription II1d 1Il1D1c1pal alp.

pl1ee.

Int'OJWatlon 18 DI.~ ed on the cn11- b1Hty at 1J"OU,D:i-

tor irr1lI: ati<lll in Korth Park. n. aupp11' or oorl_ vater

18 1'1"8quaut. 11' 1 nadoquata to.. _.. leta-"""""n irrigation.

In the 7'r1.m.dad coa1~ rd ac area 1.ntona& t1on 1s nil"'"

to the .... ilahiUt;T and euitah1lit;T or 111m vatara tor irri-

gation or other uses. U the . aters are suitable tor ~ 1188,

Colorado not onq II<>Uld obtaiD a MV eupp11' or vate.. but nooded
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ooal _ lII1&ht then be~ workable.

e. 111..'.... to tho... caapleted or in }: roc:z"'Bll in

the South PJa1;ta Valle;r bolov De". er .... needed in tho TalJq and

ita t.r1butaria. aboo. Duo.... and in ita 1ert-bank tributlll'i...

I1T1gation tJ"Oll ... ll.a in thi. ....... baa I1"OVD at a ~ ndoua

rata and a ll'"Oat _ JrQblema baoe _ n 0" Will er1... bocawl.

at the 1"""1" "i at t;round- vater and beC&UBO ot the applic. tion or

mv vdor n- the West Slope.

Intormt1nn on tho aoailab1U t;r ot atock....atar enp-

pllee in the .... a . outh or the Arbn...... RiTer i. needlld in order

to :\.Japron the lJ.natoclc 1ndustr;r in that -.

P!nch 1otonoatioD 1. needed in ...atam Colorado in

order to tac1Utata the devel<.s-ut or d.-st1c. atock, in-

duetrlaJ., and 1Il1D1c1pa1 aoppUe. and, loca1J;r, irrigation sup..

pU... SupplaEut.al supplie. or cround-water .... neadlld tor

11T1&at1on in the Pa:radox VallOT. Data OD tho thickmBll and

ah1Ut;r or the allurlUII in the uJar YOlla;ra ...... meded

tor tbe _ l~ ot _ ata to l.arp suppU.a ot ground...

votar tor lII1DI.c1pal and 1nduetrlaJ. ".... particol.ar~ in .......

blm.ng . detic1onc;r or aurraoo vater. Data on the t.hiclcno..,

dietrlbution, and vatar-bear1na propert1e. or _ or the bod.-

roclc tC>r1llllt1ona on tho West Slope ..... neadlld tor the denlop..

aeat or _ sUe, atoclc, and aunl.c1pal auppU.. or ground-vatar

in the _ l.arp ...... 1Ihere .... n _ 11 suppu.. or vater ......

dUtl.cult to obtain.
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Var;r tfN data .... ... n' bla 0IlI the O<lGlU"ranc. or

ter in "-" and ~ e I'OCIaI in the ~

oua ...... or Colorado. With the .... pid crowth or the touriat

trade in Colarado a1nce World ..... n th.... baa -. a _ t~

1nc1"8.....d d-..., rar data on tho ...". h< l1t;r of ~

in tbe JOODt baaT11;r tnm:>led ......... InaallIl. ch.. the ooet or

dri1H"lJ ... 1la in tbeao bard..rock ...... 18 Il8l\T _. .. craat

in other pcu-t.a of the stata, 1ntonoat1on on tho occurrence

or llI'OUDd-water in the hard-rocIc aroao 1411 mater1&ll;r reQ,ce

the hllZ&l'll and coat invol'nOd in _ lopl.nc a:round-watar auppl1e.

ill t.bI IftmIIer resart are&I.

So < q

The ",........." lJ data and di. cuaa1on 1Dd1cataa that eo

tar eo tho Eastern Slope 10 conoor' lod, the aurtace vatar oup-

pU.. have bean tulJ.7 aP\ll'OPl'1atad, and that turtber _ 10-"

10 dependent upon ( 1) ..".. ottiaient votar uaa and ( 2) the l0-

cation and evaluation or ~ tar ouppU... The northeaatarn

eaction or tho state baa benotittad by the 1laportation or v. ter

rrc. the h_ tan or the Colarodo 1l1....... ... bill DOV b0t01"8

CoIlcraa vould cthorUa a lrOject depondont upon a ~

ta1n di'nt'aion, lr1ne1ng vater rrc. the ~ Il1nr to the

headvetare of the Arkanaaa 1l1.......

Ql' t.... utzo:>st 1Japort.ance to the m. ta or Colarado 1.

lID ..... 1,y detemination or the location cd extent ot undavo1oped
tar suppUe., "' P"<'''1~ 0.0 the Iaatorn Slope. Such
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iDto...t1on vou1d he or croat _ mt <lIllT to tlll"ld.Jw :Inter-

but al.ao ror tho daYe1o~ or induetrlll and . un1c1]>>ol

auppl1...

tho eurtace vater ooppl1.. or both the IlUItarn and

lIaatarn Slope. .... .... 11 known. On the IIeotarn Slope, the loca-

tion or tot.... irr1p.tion JrOjocta, the .. ppU.. tor the 1nd1T1-

dual pro.locta - mt bean tII0Z'0U&hl;r dotena1.Ded. State n......

c1al ClOOpCIl"at1on With the t7n1.tad stdae Oeol.oflical s... .aJ Blat

be cont1mocl uul.U th1e Wonaat1on 1. DaUable, th. t 18, it

the JrOject atudi.. .... to boo _ pl_ ... that autbOl'1sa~1on

r~ oo_ ct1Olll and an lIpJ&'OJ:riut.i Will be :In order.

in oet1u.ta by the t7n1.tad ~ tao Oeolog1cal ~,
llround Watar Bra:lcb. 1Dd1cote. that to """Plnta the cround....ater

or Colorado v1ll ooat in tho ne1-'>borhood or $2,000, 000,

one-balt to 0<1:18 rr.. ~ta approJ:l'1at1ona and the other halt

rro. 1OIItch1na tImda by tho I'edolal 00._~ 4t. n. blat State

JaaOllbl;r TOted an apl- v,...1at1Olll or $SO, OOO tor cooperation With

the tI. 9. Oaolopcal "'" ...,. cIur1ns r1ecal ;rear 19S7- l9S8.

II. KlNICIPAL li.U'ZlI St1l'PLIE9

Soarcae or SUpp11'. IlejlO1"ta ...l. U.... to vater auppU.. .......
tabulated tor 24) Colorado _ ti... 102 ot the... "CUZ'O

voter supplie. rrc. aurtaoa ..,...._, mile u..J depeoo upon

cround_ tar P-' rrc. ....:u.. In theaa ....wtia., 1lb1eh

aitcatad on the EutaI'o Slopa, ..,.. 692, 000 peop1o ".., & Ill'-

taoe vater and ~ atal;r llB, OOO .... "' MOd by w:u.. In
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the w.tam Slope towna ... VOZ'tillf, OTOZ" &.>, Soo people havtl .......

taco ate- to ".. 1IhUa ll,400 _ their ... ppU.. 1'l'olIl 1J"O'DId-

1raf.aro ! UU-wds.

n. toll.ow1ng tahl.a lib.,... tho ...-.. or .,.,.".. n1U....

and their eom-cea or ... ppq by baa1nl

Il8lI1n Soarce ot Water ~ lJDl,y
ace ....

Platte
b+~..
Ilio llrande
ColoI'ado
San Juan
Iib1te '" Y""PB

Ilol.Clrolo

32
19

2
28
7
6
8

n
b8
L

16
1
2
1

Quita cenorall;r the gI'OW>I...vater IIOU1"ClNI beo'- """""

heaTU;r Jl1nmoal1. ad and l.aaa _ tad tor _ c1pal UH .. the

Eastern border or the Stata 18 1IjlpI"OllChed,

Per Ca;r1ta CoI""""Ft1on. Colorado IRInic1pol1 U.., llOn81dered ..

a croup, 1"8port lID ImlI'lI&O dai11' ~ or ~ ta11'

220 cell""" pu ~ to. S1Dce tId. naure include. 1ndwrt.r1al

tl..., 1"8oart aud rural ........n1tiea, aud c1t1ea v1 th Uttla 1J>-

duat.l';r, it doea IlOt 1Dd1cata the vide TU'1anco trolD the ..........

ace 1lhicb .q occur. ldth1D the Stata the da11T I*' ~ta

OD Dq " 87 rrc. 40 to .. h1.gb .. SOO callona. Stat1&-

tiCll .trca Do....... .bow that .......ace da11T ClOnBUIIpt.1an I*' capita

206 gallone in 19>3 and that tbia figure 1. 1ncrua1~. 1lle

I'OXbuI da11T 00DllUnpt1on .- in 19>3 and vaa 2$.8 pllona.

Ilmv c1ti.... and _ at tho Stata do not ........... the

IIIlIl1cipal vat.... u_.
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1'h.... 10 a - nc:r tor the da1lT ....to or oollll\Dllption

tol.ncreua.

Valne ot Watar ror _ c1pal and InIu8t:r1al U...

a. su..raoa Watar SUppU.. tor _ c1po.l1t1e. in_

cue. haft _ obt.a..-I by \>U'dl.... or qr1cultural voter

r1cht.. _, 1na_ ... lllmic1pal ""PPUea _ be_

luta11' ~ le nothina but a Ter;r ....17 r1&ht 18 accoptable,

unle.. tba c1V hall 8torap ar othIr de...."' Ah1e r1d>ta to COIn7

it 0T0r a dr;r poriod.

The dirt........ce -. irrip.tad land vorth asoo an

acre With a tulJ. "'PP17 or vatar and the _ qual1tl' or land

vorth ' SO unirr1p.tad, or IllSo an acre, attarda 0 rou&h 1n1ica-

t10n at the u_ UIII. ~ or tbe vorth ot a aaoond root or vatv

ror agricultural _, !' hie a-proach would be 1ol:1cal

t.l.- 1. an adequata vater ouppl;r in an aer1cultural ......

t;r With lande ot h1&l> JlI"Odnct1TO ." p" b1Ut;r. In th1e caae

1r crape can be ra1ead With three _ toot ot vatar, dal1_

0T0r a groodnjr IOIl&lIOD or 150 dq8 the tbaaret1cal T&lDe or the

vater vould bo fl6, 000 per aooond toot 1r no (I)_deration 10

1:1....., to appUcat10n 10....... U II1x per"",'" ~ th1a ooet

d be 19. 00 per . cre-root ....., A"; r.

IJ: land ca;ab1Ut; r 1. oueb that it 18 warth onq f2SO

atteoo 1rr1p.t1on, under 01"" J A? esaaptiona the T&lne or the ....

qo1.rad vater would be 120, 000 per .. cond toot. 1'he amual in-

tar8llt ooat 1IOUld be $4.00 per aore-toot.
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or ..u quantitiea to 1llIlIlJ'lt cropo, r......... _

the p1'OpO- ~ Project '-" ~ to PIiT ts.ho
an a.cr.-root.

I!nougb h.. probah11' bean aa1d to 1Dd1cate that tha
or vatar tor acricultll1"8 18 "'Vth1ne but a 1'1nd quaut.1tT,

Jbwo,.er, the yamea 1Dd1catad .... lDor C<apored with tho. or

c1pal vater. Ilom~ vater 1. e>.~ to coot I2S. 00 per
aoro-toot betOl"8 trea1>olmt, I'beblo, Colorado Springe, and other
ArbnAaa Vall.a;r tovna b..... 1Dd1coted a WilUl18DO" to PIiT .......
1$.00 an acre.toot ror hr1nc''ll the vatar to the borden or
the 1II1DI.c1pal1tie..

b. O:rou:m Water Snppl1ee. .., obbinsable, the ~
or these ouRlUea 10 that or dZ"i1H.,. and p~... Under_

reau1otiona the Jri.... Rppropr1at.ion cloctr1ne applieo "'-
OUCh IOlppUea .... trihutarr to aurtace vater ~,

the enr-11' dr;r 1'>IU' or l.9S6, and Ule __..

drought ;rears, eaq:>l""'1Ied in ""._ al ...... ~ the State the

Carious poa1t1cn or a .."""... or llIIlD1c1pal _ lI1R>llea.
A Pr1Imr;r 1\mction or _ c1pal authariti..., it voul.d _, 18
to beTa en """" pl.r.na ror Mure vater ~ ut.. II1th in-

cre&aing popalat1on in all sectiana or the Stata, added 1!IIIpI>._
a1a on this eubJect abould he in 01'd&r.

s.-...7

11' t1rtaen per oeut. or the people in ColoZ'ado ......
cere doNI &tie vater .rra. grawxi....water Bources vhUe the !'I'WWf m..-
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aiiht)"-tiT. poroant WIe aurraco vater euppUea naolt1.ns h<a

Jrec1p1tatioll.

1""" 8l:& per oa;-1ta ~ 1on 1JI l'llth... hich, altbooeh

there 1. a vi&. TU"ia:lca _ liIII.t.. 1 diet1nct tand8:lc;r

rar tbo da1l;r ..ate or OOllllUlOlpt1on to 1DCl"8&8O 1. 1nIicotad,

dd1t10ns to the vater .. ppUe. or lIUI1101p.uti_

can 1'requentl; r be . ecured by the l"I1"ChaM or &flJ'1cnltUZ' lll

vater l"iiht.. In gcnaral the Tah1. or vater tor mmic1pol lIDd

1n:Iuatr1al u"" 1JI 1II1d:l h1aMr thllD Ulo valne to.. qricul_ al

JlID'PO- .

Oroun:1-vatar auppUoa to.. 1IIUl11c1pa11t.1ea 0IlI the

Kutern Slope abov pI'<JIli.. tor the l'utuN, 1 Ulorou&h 1men-

torT or the crowxI-vatar auwl1ee 1JI or the ut.oat. 1mporl.anat in

plann:t.ng 1n:Iuotr1al dewlo~ t .. ....11 .. 1nc1"8U8d ~

vater to.. qricultura.

l'l.a.nn1n& tar addit10na to the vater . uPPUea .. popJ_

latiOD 1ncrauea 1. l'&qUirod ir . 1IWlic1pal1t.;r 10 to ....... n

abreaet or the tinl..

m. Il.U'l!ll too.'lE3

In So~ n I it 1. notad that.,..". 80 per-.t or the

JrOc1p1tet1on di_..... in ...._ ation and t"anap1.ration rro.

traea and non-product1Tl1 plaut. lire, and in uound_ oqu1-

t..... not trib1tar;r to at.reo.e. ApJrOnaatal,y __ p.o_

oaut. at the Jrec1pl.tation 18 acoountad ro.. by lXlll8Ullpt1on due

to the ~ or Cl'OJlIl and b;r the no1dual at1"8eoI now that

pea... .,..". the State bonndazo1ee.
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Watar 10_. or diTOrtad and _ vater in Colol'odo can be

claaa1r1ad .. ea) 00"'"".....,. 10aRs 1nclud1Jli aeop_, .../ IpUr....

tion, and vaatal (b) l"8IIar'Yo11' loa... inc' ud... _, _

ation, ap:llla IIDlI 10.. at otor_ capac1t7 due to _ ate_

tianl and ( 0) ,."" oipal loaeee,

a. ConYtl'y'anOe 10__, lIOetly MepItp, occur on the JIt&1n

canale and laterala ..-.1Jlc an irrigation project. Such leeaee

depend em the length ot the canal, the aiaa and _ t.r;r or the

canaJ., tho quantit;r at v. tar carr1ad, 1he type or 8011 tbruud>

which the canaJ. pea_, and the tJpe or 11m.., U _. On

di.......iona __ in high JIOWIta1n Tal1a;r. ""cb loa... can be

quita hilll> becau.. the oanala .... bo11t in plll'OWl ao1la. On

love- ro:mlanda the loaae. __ be larp bacau... the """",. ....

long, __ _ through __ _ le, and IlIiT b...... l.aak;r struc-

ture., E9alnation or tho Ilquitode or ouch 10_ b.. been_

tor _ lectod projocta in Colondo and the 1"8aul~. .... .- ... 1aad

in the tolloodna peravaphal

1) The l'nd ~ n.. Pl'oJeot baa about 2000 .."...

under irrigation. Tho r..,. beadpta deUyeri_ Moo _ aged

3. 87 ac, rt./ 8C1"8, or 87. n ot the diTOrs1on ....ta or 4. L1 ..,. rt./
1

C1"8 tor the pariod 1948 to 19$3.

2) On the Orand ValloT Pl'oJ~ Oarti. ld llraT1t;r

D:l.T1aion, which baa about 20, 000 irrigated aCl"8., the 1927 to

1948 diTm'81on .. ata &TID"apd 9. 19 ac. rt./ aCl'O. !' hie high Z'ate

1. Data 1'rooI Annual Crop Repcrta and Related Dat.a, u. S. ~.
or IntaM.or, -.. or IIac1lltoat1on.
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can be pert1allT ""P'4'-< by mcaaa1t;r tar bilh t.... appU_

cat1""" to IIIIinta1n . alt "" 1Anno. and al.ao tor v1ntar di_"""

to _ atock vater~, Loaae., for the period 1927

to 1948, ....-acad S2.~ of tho di....mon ..ate or 4. 86 ac. rt./

aC1"8. n.e t..... del1Y81'7 tor th1e .. e poriod .... 47. l.ll or the
1

di_ on .. eta ar 4.33 ac. rt./8CZ'&.

Loa_ ban decreuad II1noo 1936 becau.. or

the 1natall.at10na or canal llni-.:a. Fo.. the reoont period 1947

to 19S3 the di_ on rata anrzoap. 7. 9> ac. rt./ 8C1"8 and 10....

VOl"8 So. ~ or thi. rata or 4. 03 . c. rt./ 8C1"8. r.... del1'N1';r

49. J:C or the di_ on ... ta. lleturn tlow rrc. the

2
o...m Val1a;r Pro.leot 1.a by deep open _ and 1. ur..aaurod.

3) Tbe UnCOOlpRbf!!'8 Pro~ baa . tout 66, 000 8CZ'&.

tmdar ir~ at1on, and dinra1ona, 1nclnd1Jli 1"8UIIe, to.. tha por1od

1927 to 1948, a...-aead 7, 84 ac. rt,/ 8CZ'&. Exoea. vater!. appUad

to II1ch or tho pl' o.leot 1and8 to IIllI1.nta1n . alt balance, and ....

2.... ao1la haft lowM1etU1"8 boldine capaMt;rraqu1ringf'

raquomt irrigation. Loa... to.. thi. .... por.I.od "'raced 2.62 ec.

rt./aC1" 8 or 33./,$ ot thedift%'tad voter, r_ 
daUTerioa ~

1 S. 22 ."rt./&Cl"8 or 66. 6$ or thediTe1" a1on ..

eta,1' 1_ tor the 1atarpGJ1. od, 1947 to 19S2, 

tor thi. JrO". ot, 1Dd1cata adiTOl" 81on ..ate or 8.00 ac. rt./&Jlft

and 1. Data rrc. . U... or lla_ on Federal Irrlllat10n Pro. lecta", 
U. s. Dept. orIut. er1or, IlI1" 8aD or ilAIc~

on. 2. Data rrc. Amual Crop ilAIpcrta and Iiolatad Dat., U. S. 
Dept. orIut. er1or. EIIlr-. or llooc'-
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10..... to be 38.~ 0" 2. 06 ac. rt./&o1"8. ,.... deU~. lmIl'-

1
aced 61.'" or the diTera10n ....ta or 4. 94 ac. rt,/8a'8.

TIuI _ ......._ _ tiTe usa on thi. lZ"Oject

baa been oatiAatad by the Colorado Wetar Conael"nlUOIl lbard, tor

the ,....... 1938 to 1941. to be 2, 24 ac. rt./acre, and th. 1"8tum

now to be S, 40 ac. rt./acra .... 66.~ at tbe diTer. 1on .... ta tor

thi. ..,. par1od, 1Dd1cating thet IIOIIt or the """1>"1" 10 1"800T01'-

ed. and reused.

4) llatar 10.... in tho IIIa1n CO""DZO" ce qat... ot th.

Colol'lldo- Big """', Alun Pro~ tram the Adanus Tunnel to Corte:r

and Roreatooth aeaenoin, tata1ed lD, SOO ~ eat or 6. 7$ or

the -..unt diT01"t.ed in 1956. ' ar 19S5 th.... 10..... vera 16, 400
2

acre-rMt ar 6. ~ ot tho IlllIOI1Dt diT01"t.ed.

Wbilo 0001I& at th... 100... Will l.DsY1 hbl;r 00-

oar, tbe;r oen be reduCtll!. Canal l1n1np reduce __ 10....

on the Gart10ld OraTit;r D:lTiaion. nw.. Uninga IIq be

or concrata, 0011-_, aaphalt, or other .....tar1a1a. TIuI

U8 or _ 11Inc- tYJl& c1q to aaal the cenol and reduce vatar

plant crovt.h .bon pl'<>Ol1... In IICIIll locationa, watar 10_

haft bean cut tl'<a .. ~ as 5($ betON __ with. ben-

tonite .. olor to _ lev .. .,. artar t.roata> ent. Coat or tho

1. Data troe Annual Crop llaporta and Related Data, U. s. Dept..or Interiar, lb1"8on or llacl.alllat1on.

2. Annual Oper. ting Plan, \1ppar Plntta il,rste., U. a. Dopt. or
Interior, _.... or Iloclaat1on.
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JI&tar1a1 10 CODa1dm-ah11' laa. than that or &IV other ... una
t.hod now in uae. Ib... ~ 10 _, baIrewr, il the

1IOtbocl18 to he appUad to . Wider ranp or canal cond1t.1ona.

Loa... on the tanae th-.elY88 ... of a lI1..tl.,..

natura to thoeo deecribed abaTe. It 10 pnerall;r eetaatad that

SC$ ot the t..... heaclcata deUTOl')' 18 loot due to the tol1oViJlc
tectonI

1. ll1otr1but1on 10.....

2. lbmott or v. ate vater.

J. PlPapora~,

4. Doap percolation.

Il1etzo1bt1tion loaaes can bt 1"8duoed b;r ueo ot

0)ll'1nld000 ~, ptad p1pa, UniDll r.... laterala, and by us.

or anderPvoald p1pa, Weed and oronon JrOblMa can be 1"8duced

b;r a &nod diotr1but1on __.

It _ be eona1deirad, h.M6._-, that __...

or canal and lateral ltn1~ Vdch ~ ht be _ eel aIR

by -- or the IOCI1"8 ....mar vatu J"lehta ooul.d _ iTah11' have

a de~ errect on vate.. ....... deporxlent on retarn now..

b. Re-.. ID.....s, too.... on rellerToiro can he ......

duced lv tbouchttllJ. eolection ot ...._ ir o1taa. ' f11ht tolUl<!-
ti_ or toandation t1"8a~ by u.. ot lID ~ lou. blanket

to 1Dcra_ the ~ or the pc1th ot _ l.at1on v1ll reduce

loa.. lU'OUDd or' under the den. Ilellen'o1r OTaporation

loa... can he reduced by .. loction or the 1"8....-.u1r a1ta With
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the lIIIalloet oorlace ....., other t.h1JlI. be1na equal. Eftpor....
t10n Yariea to a I1"8&t _ vith t-..-atu1"8 and e1Dce t__

atU1"8 drape With 1Dcra... in altitude, it 1. pneralJ.;r t...... that

the higher the 1"8Mn'oir the l.aaa tho lITllporatiOlll. Tbia 1& 1 " n~

tratad by the roll.owiJlg table vh1cb line eY8porat1on in 1ncboa

per ;roar at oolect.ed 01ta. in Co~ along With el.....tion or

the a1ta abaft IIllll 1eYa1, .. det.sm1ned b;r the Upper ColoZ'ado

Rl...... c...1oa1on

EYlIpOl"&tion at Selected Sita. in Colorado

lDcation h~. t1on nnat10n
roar toot

0I'and J\mction 50. 3 4730
Clrand Valle;r 41. 0 S090
ltmtro.- Le. o 5810

Olanoood SJrI.np 36. 0 sa20
Lower Vacon _ 1 Qop 29. 2 8SOO

Sugar Lad' lleMrToir 21.8 1??

oo UJlPIIl" Vacon Wheal Oop 21S

96lD Othertld. nce, ~ oourae, iDt' luence 611'~.t1on, 

neb1" 8leti" IuI1dit; r, v1Dd, ..... or the vntarJOlZ" taoo, ate. 

The 11M or "",..,locuJar tn.. to1"8<luc. rt'lIpoI' at1on la.... 

rr..tboae tactora 1. current11' UIl< IerKoinltotud; r. Reduct10na

or .. I81ch .. 6Il% bKYe been Npw-t. ed _ apec1alo0o.I1

tiona.ClrodualOllC1' O&_t or -,,_ can1" 8dnoe the

ator- ap cap.c1Vor an ~ t1on ....- to the extent or c."
o1ng 10aaea to the vater ""PPl;r throach ox08Sllin 1lp1lla. Far ......""'
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the ~ otarap pool in oIohn lfmot1n JleDlll"ro1.. hu -.

1"8duoed rn.. .ppraxiaataJ.;r /,00,000 acre- te<lt. to about 366, 600

acra-l'oot betw8ll 194.3 and 19$6.

c. Munioipal loeeea. Loa... in lII1DI.c1pal 87_ ... nect

the actual col1lll8lption or vater b;r the lllIln1c1paUt;r. Recorda

tor the c1 t;r ot _.. 1nd1cata that 1"8tom now to the atre..
baa lml%'llpd 69lC ot tho vator deU.......od, or . lee. or 3JJl. : r....

z1.gat1on rentr1ctiona, ate., . ctual1;r 1ncrea... We lee. a1Dce

the c1t:r """"'-. a greater JrOl-uo Uon ot ita di......o1on. Leak.

in tho dietr1but1on a;rataIlll .... u8Uall;r ad.nar.

Water IlIq:row ...... n Pro"....... Wator 100... nq be . alT&ged b;r the

drainage ot seeped 10nda with a ooDlOllqueut. 1'Oduction in t:ree wat-

er eurlacea and ....... Weatad Witb phreatop/o'ta.. Storllp or

nood runott al.ao can raeult in I'edu<lt.ion ot loa. eo rrc. the

imndat10n or nood pla1Da.

ReaerTnir .....u.&ntation can be 1"8ducad h;r tOl"8otat1on

lIDd vatarahod ~ JrOl:Z'llIIUl. In thio connection theno

r be a llI1nor 1"8duction in vater 7iald due to increaaad NtGn.-

tion and plantinp in the wataralwd.

ConeoUdation or ditcbea in .,.. iDatanoeo baa been

adYocatad .. a ___ or 1"8duc1ng d1etrlbution loa... II1d vasta.

In lID oOlraa. boto1"8 tho Asoociat1on ot Western Btata ~~__,

in 1942, Il. 01. ' tipton _ d.

In lftct1calJ.;r ......,. otrM. Iloa:1n in Colorado, h.-._,wi-. tho voter ouR'll" ban bean 0.- &w<vJr1etad lIDd there18 IIMd to.. aupp~ auppUes, "" 00 lOOl"lI ettl.c1aut. _ canbe -- or the V4tar it oort.Un oonllOUdatl.ona or ditchea can
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he -. In _ __ mob ...... ett1c1eut. and bettor u.... orvater lIOuld 1"8aUlt, .. vall "" lI&ter:l.al dec:roaae in coat at
opoI'ot1oD cd IIll1ntananc. Irf 0110 oporatina __ .. ath... thllD1..

Ila turth... .qa,

be dea1Z'ah1Ut; r or ch_ in the Jre_ proct1ca baaheoo 1"8OOcn1aad t.... _ ;rac'lI lut UUla baa been done abootit, duo probahq to Ul. : lJ>Im....t roll1. tanoe to llJ17 chanp inthe ardor or thing. llhich haa heoo 10"11 eetahUabod. SiDoe
r1chta .... in tho nat>.aoa at a pro,....t;r r1cht, it ..,uldnot be poaa1bla or dell1l'abla to chance tho 1'IIndueut.al doc-tribe vItl.ch would d8Jr1n a vater ..... or the benet1ta he haaen.l"7"li rrc. hi. vatar r1cht. without due oooapenaat.1on."

Undoubtedq the pat/nIa;r toward oonsoJ.1dat1on or ditchee

vouJ.d he a ~ and dU't1cult one to tallow, ' Iho final OO.1eo-
tin vhich lIIi&ht he obtained .___ to be _ tho orrort.

n.. tirat atop llOuld be au. 'VJ. and Btud1a. to detendne .......

OODl!lOUdat~ could be _ cd tho NY1nca that a1cht be or.

tectad.

J. -.. reatricti" det1n1t1<l1l or the tara obenat101al

uaa" vouJ.d onohl e bett... oout.rol tv _ to odoin1otnti" ~

iti.. cd thus """"" Z"TO vater.

If. J.IWILI LUms, IRRIGATIlD .\lID Jl()JJ..IllRIGATIlD

J.~. and eo.rt... 'Iho _ t or land irrigated in Colorado

T&ri_ rrc. ;roar to ;roar accarod1nc to vatar .. pp11', tano 11"1_
and other ractoro, Much or it a1ao rooai"". a . bort auppq .....
in load vater ;roar.. ! he t01l.ov1n& t.ab1.. 1'orn:l.ah a P1ll1>-.u

1Dd1cat1011 or tbe extent at irricet10n _ lo~ in the Tar1-

au. dra1nagua.

fabla I. entitled " ITa"" nary fabulation at Lond
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C'....." catlon Ccm>rap b:r -. or ~ tian _ Cc>l4radoI'

1& at prt1oul.ar 1ntaraat ...._ .. it "''''''' the ~

IIlW>le lmII .....,." la 10 the state or Colorado 1lb1ch II1cht he

undor cult1ftt1on U tba .. 0Il8lIar;r vater vera lIftUable.

In ~ th1e table, it .....,1.d be noted that it 10 not

bnOIl>l.ata eo r... .. the 1Ieat8m Slope lonI.l or Colorado _ coz>-

d.

Table II __ a1"8OOI1nIIinance lmII clusU1oat1on

1.Ds the ent1nt c:01arwIo Ri_ llrainap in Colarado, _

titled "Load Claaairicotioa '" '.. 1r7 or ....... _ Arebl.a CD! Irr1.

ptad r.m. Colozoodo Il1nr ~ Baa1n, Colorado", it "'011II

th_ - 713, 910 IIlW>le ..".. on >f1id1 vater baa not he.,

P'- lI1:Id HI:1...",a..e tl.- IlCl'IlII ...",. the ..... al <II'a1naae 1I1b-

11I1,..

Table III out.1t1ed .~ LInIin CoJ.oradotI baa

haIIl1 ""., 1'".... 1'raa the lIn1tad StataIo """""" re,,,,,ota and diT1.dea

the laD1 1nto M.-I ""!II.

CaI t or IrriRoting LInI. Tbo coat or 1rr1pt.l.ng 1aDII 1I1l1, or

lXlUJ'08, .,....,. nth each proJect, In _ ~ s the lmII to he

bs1et1tad - onq a 8Ilpplsolmtal lI1pp11' heoauaa it aJrea.1r
reoe1.... - vater. .... b.m. BOct.Oe est. tee ot IIUch eosta lint

oont.a1Dod 10 1"8pOrta at the an:- or ~ ti<lll 1"8lat1.. to

potent1al _~ in lIaatem Colorado.

Curta-D1Tide ..= ct. '! lie ooat par &c1"8 .. aat1-iiiitad in the .........~ or 1"aIlrouy, 19S4,VlIr1ad rrc. """',...,.......~ '300 JllII" &c1"8 to t$OO
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an acre, 1an1ns aut the ~ on tho low
coat and the h1ch coat aidaa,

b, ~ 1l1..... Pro~. Acoord1nc to th1e 1"8-

port, JIl'OPOaad JrOJia". ..... coat. pol' &are

TIl1";r1na hetl.een ' 100 and 11, 000 With the _
aral &TO.. _ iD tho ~ at t700 per
Cl"8.

c, Y~ Wbite Proj~. the ooat. at tho unit.
are ported 'to : r.... betveen Ihoo and.
1740. 00.

u has been DOted al-.. JhA". there 1a web more an.b1.II

land &Y&1lable than tho... u _ to ~ that land UDier ir-

rigation. 1Iov......., iD add1t1.oa to tho land and tho vater, the1"8

ill a third tactor wbl.cb _ he co__ and that 1. the cost.

or p'~"'' 1C "" tar on the land and the ah1Ut;r or the irr1lI:otar

to l"el'O\Y ~ on the coat or OOIIIItruct1on,

A otud;r at tho coat pol' acre on """" or the JrOJlOaad

pl'Ojocta 0IlI the III81n _ or the Colorado tiTer, on tho 0Unni.

aon mliD the r__ ta haa1ns 1ndiceta. that thq do DOt

bani tl>a ah1Ut;r to __ ~ on tl>a ooat or oonstruct1on,
and iD .... ..- the;r 1IOUld be lIDahla to Pa:r .... the opa:ra..

tion, a1ntanance and Npla....,t 00IIt..

The JrOjoate w1dch """' hoan dea1gnatad tor .... 11'

taaa1bU1t;r attld1ea .... the _ Jr-'''''-V one.. It 18 pr0.-

bable that a larp JrOpcrt1OD or the arable &Cl"8. cannot he 0ClI>-

nII"tad into ocolXa1~ taaa1h1a pl'Ojecta _ _ at ocone-

llic ot&lJ:Iard:I.
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V. Ol'Zll4rIOll or J'IlIOll API'IrlI'lIIArIlJI DOCTllIB III COLCflAOO.

he Water La or ColoZ'lIlIo 1. aol1dlT baed on tho doc-

tr1De or Jriol' lIppl"OJ:rlati....

Section S, Jrt1cl.a l'fI or tho Conatitut1oD 1"8&da ..

tollova .

he vatar or 0Ter;r llllt.1D'al atreaaa, not ...... totOl"8 8pJrO-Jriatad, Within the state or Colorado, is he1"8by dacla1"8d tohe the
pro".,. L;r or the plbl1c, D1 the _ 10 dad1catad to

the u.. or the poopl.a or the State, nbject to "Pl4 OJl'"1at1onahare1nattor JrOrided..

Seat10n 6, Jrt1cl.a %VI 8q8'

he n&l1t to diTVt the unawtuJriatad votara or an;rnatural atraaa to henet1cl.a1 ".. aball ........ he dan1ed.P1'1or:I.t;r or appropl"1at1on shall gin tho better l'1gbt .. t_
1lll1nI the vatar ror the _ JlIlZ'POHlIJ but when the vatara or
an;r natural I!tl"8a .... not autncl.omt to.. tho _.. or allth<Wa daa1r1nc the UN or the _, thoee ua1na the vater tal'cIaMat1c __ ahal1 tune the !rIllerence OTV thoae .,...... ' 1Cr.... an;r othsr JlUl"P08e, ..... thoee UlI1.nc the vater t.... qricu1-tural __ & hall _ "..., rare.- ...... tho.. uoi!li the _
t<1l' lIIIIDIl1'actor1llg jAa_. o

the toraco1Da it 10 quite claar that the ..........

ab1p or "" tar .......... With the publ1c until 00,. 0118 apP1'OJlr'1ataa
1t. . ueo, it ahou1d be notad that -the r1&ht to diTVt the ~

proJrietad vatcare or an;r natUl"8l atraaa to benafic1al _ ahaU

be dan1ad.. ! he l'1&ht a<quirad by ~ pl"iat.1on 10 the

r1cht to the UN or the vater, ' 1'bo Conet1tut1on proo1de. a _

rtll"tlllCe in uao., plac11l1 ~. ..... nnt. Then """"'" " lll'1-
cultural tollOl1ad by 1nduetrlal uee, Ioben a low.... pretm<,,,d ....

aucla .. auJ,cultural baa the !B"i01" aR>J"aJll'iat1on, it.. ....tar can

be taken tor tho hi...... _ atio u.. onq by oond_ t1on, that

1., ~ mat he III8da .. tar an;r oth... prop<o't;r r1cht.
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Purt Plqad 1D Dne:!.o):aent. or state, It 10 pnera1J,y agreed

that tha Colorado _ Liar, _ .. it 10 on tho cIoct.r1ne or

prior ~ pclat1on, vaa larool;rI"08jlODa1ble ror the ..... 11' _ 1-

ot 0iricu1tu1"8 1D tho state. Unde.. tbia ....-. and With

DO !'od8ral1;r t'1 """""'i llocJ.aaat1on projecta, _ all or the do-

lo.-at 1D tho Arkansaa R1....... baa1n. n,..... situation _

T&1l.ad 1D the South Platta R1....... dra1nago uut.1l the .... ceut. oca-

pl.at1on or tho Colorodo-B1g nx.p.on project tMebt\1m1ebe.

voter. lhe!forth Plotta R1.Ter ....., inclUding the

Lanud.e 1l1...... heain, - loped .... 11' _ priar . PP'Opriat1on ..

did the ll10 Orando, Wb1ta and r_ RiTer baa1na. CkI tho Colora-

do RiTe" and the OWln1eon Ri......, two !lu1'eau or 1Ie0lAaaaUon _

1ectII haTe bllllD conat.roctedl tho I7nC<ll:lp8hgre Project 1D 19d. and

the Orand Vallo;r Project in 1912. _ thie ..... l.ons atter pri-

nte 1D1t1at1Te on tbo pert or e...11' ..anch.... bad _ irr1-

rated t&1'll1nc. CkI tho San Juan _ ita tributarie. 1D Colorodo

DO hdaral projecta .... ",...~ until 1938. CkIl;r two IlIIIal1

hav. been coapl.atod in that ..... to data.

l:rT1.p.tad ranai.uc vaa daTelopod quickq aod on . _

bu1e ~ the 1nd111'1dual and gl:'OUJl8 or 1nd1T1<\l,.'. act.1na ~ t.ber

1IDt1l tho ........ t10w and tho eaaiq ato1"8d t10w or the ri......

bad bean ontireq ~ viAl. ted. ExtanoiT8 and coat11'

tunmlo and canal .,..- brou&ht the Ilecl.&llat1on SorTico 1ut.o

the State to oonetruct the two project. in the _ lIOn and Colo-

rado RiTer ....&8. 1be vater auppq 1D each caae """ JD'OCU1"8d and

18 ."" 1n1atored in oontano1V With Colorado lair.
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4th tha benet1t or hind a1&ht, IJO other a;rotao,

let ~ a better a;rataa, thlID priOI' o;>J:8'OJr1~ baa bean

tar the _ 10-'" or the st.ata'. vater ..........._ up

to the Jre. ent point,

Situation. Tho aitnation t.oad by the State in pl..",1"1l

ita tIltura _ lo~ b.. cbanpd aateriall;r WitbiD the past

rev 7"...., aal oapeol'''; r With 1"81ard to ( 1) the e~ c. our-

1C the ....... .. 1,. arahl.a landa, ( 2) the approacb1Dg 1 """....

trial1eation at tho State and (3) the d1III.n1ah1na .- 11at,l,o

wator _ 11',

1)00..... plann1na tor 1nduotr1a1 _ J.op.nt 1nTolTe. the

ot, or at l.aaat lID 1nd1lllltion or, . dependabla llOWc.

at I80UNrT vat.er- 8Upp11.es. The o1.1.-ehale resources on the

1leetem Slope _ to be on the """"Y edge or brI~ nl1_

tn.u." tion to that...... CkI the Eaatan Slope each ;roar _

the C'8Ct1on or - - octurl..ni plaut.o.

Additional _ .. at be aTa1bblo ro....mc1pal "..

the population 1DcN..... Jlonvv'. acquia1t1on or lIaotem

Slope OllppU.. br1..n&1I into bo1zlc a plbUc voter aupp1;r __

1IIdch v1ll pI"Orida tar eo o~ EJ'OIIth. Colorodo SJr1nc. port1_

c1pata. 1D thi. deTalu-," and looka about tor other 8l1pp1a..

m.ar;r auppUao. All data availabla point to . boaY;r 1ncraaoa

1D - P>JlI'l.at1on. r.--... 1ti.. the. expect to pert.1c1pata 1D

thh voorth abould be atud11n8 pl.ono to ""~ their vater Ollpo.

pl1-,
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ch ..... arable lam 18 &nilahla in the Stata than

1. vatar With 1lb1ch to bl'1.na: it under 1n'1Cat1on. The

aTaUable surr_ voter IIlJlPlT 10 qaite _ 11 Jmovn. W1th the

conatrunt1on of each additional 1.rr1cation JrOject and oit;r

B11ppl;r tba _ v",1atad r.a1ndar becae. le.., Ilacb """ irr1-

ption project oonotru_ ~ a t!le auppq to .... _ ut.,

Undar the Colondo !liTer /ltorqD Act the r...... 0IlI a Jreject 18

1"8QIlired to pq oaJ.;r that portion or the conetruCtiOD ooat Viti>-

in bi. abiUt;r to pq. Protl.ta rrc. the aala or olectriea1 """"

rout. pl.......tad WIder the Act. v1ll po;r the "_'''''' 11: coate.

fodq tho stata taco. 1=ntaaed d-""< la tor vatar tor

lIllI1c1pal and _ acturing u.... ' lbe 8l:Z'1cultUZ' lll .......... 1e

al*> preeant, but 1D cenonl, arab18 1anda can DO l.OIlIaur be 1:Irouel>t
under cultintion Without aao1otllDce in _ t.1ng tho ccmat.ruct1an

ocate.

De1'ecta.

Int'lox1b1Ut; r. 'lbe prarl.a1""" or the Const.1tutioa

quotad aboge .... 1Dtandad to be tho baeo OIl vbich the vater law

or the Stata 10 ...... cted and conae~ .... not _ to baTe

an1nc toda;r and anot.bal' ..... '1C tomorrow. ~ ppl1cation or

theea Jr1Dcipla. to the obt-01''' " II: or vatar n&l>ta in tba Btata

baa built up on 8C_ on the r1sbta and ".., or vater. The...

oeaaarl.lT 1ntle:x1b1e,

During tho .... 11' )l<l1'1od or ~ ut., atata vater

plam1nc vaa _ affected. _....., at the Jre- t1M vater
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ppUea tor rotval..DdI1otr1al ~ within the Stota can-

not ba ......-wd - t.-,h a vater ~ ~ he _ at.l;r ...n-

able. ! l18 ~" b1e ~ ~ he &....~ pr1ated by __ oth....

1ntereat IIIV" tiM that ito aconcod.c Ta]no _.. _ a prooeduro

worth 1lb1l.a Jriozo to the _'" ,,' or the 1Dduetrlal _ lop-

TId.. aituation, or ..,.,...., o1J1tatea qa1not prepill' plaD.

or v. tar reeourcoa r.". the t'ot1:l"8.

In Ill8ldnc tM.. cr1 tic1.. 1t 18 racacn1_ that the

appropr1at1on doctrine baa No ...<1 Colorado vall _ that it 18

not poea1hle or ..... n deairah1e to ~ the hea1c Jr1nc1pl.aa

or thia o;rataB.

b. l':I'taot on IIoU ~ on ~_ 8. Sam pecpl.a _

tbouV>t that the In&ll fiood reduot1on otructU1"8ll ""PlQ18d b;r

the IIoU CoD&.. ..tic" SarTice vollld operate to the ~ or

l>m1<w vatar 1"1&ht holclora. In a letter on thia oabJect JIr,

Itemet.h "".'-a, Stata Coneez" a\1onin, at the Soil eo.........

tion Scrnoa II&;rIII

Vall ~ _ Jreoticall;r __ fiood prnant10n
vatanbtd ~ ~ " t JrOJocta .. p."091dad to.. by P, L. S66ended by P. L. 1018 can h..... a r.. I"O&Cb1ng e1'l'eot uponthe Stata'. vatar~.

baae Jll"OJocta can -'ttriaU;r 1"8duoa the -tar:r da:aaca
1' auata1ned 1D r1eah nooda _ at the tiM ilop.",. thelanda within thel>onndar1ea or the v_.- JrOjccta.

t'bcl"a 18 no queat10n in ", II1Dd bat that _ Jll"OJectav1ll, - C8IZ'ta1n ~.., poaaib1;r -.. Jun10l'
VJ.lr.latare lower OD the etru:m.a, COUIJ-. ~ how...1Na the7v1ll bmorit the nn1oJ' _ up.<1l1tcn.

I baU.... that a de1'1D1t. ~ .... acbi_ _
the llIDdaornon 1D the B1& Sanll;r Flood 1'....... l.1on ProJect 1D
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aouth<<rn nbert coout.1' ... rind at . baa1. ot undent.a""'.... >4th
the vater u..... 1D the . b1caft'" 1l1Tll1' Vallq "".... it vaa
i:"",1' lII1"8ad th.d the benefite aoc:ro1nc b'<a tho _ oed

Il1s s"""", Flood } h.~IUon ProJ~ muld, 1D their opl....on,
than ottaat the ~ 1lb1oh .tcht poeo1hl;r occ1'uo to

jun10r appropr1atora .. loa the contlnence or the Il1s 5anllT 1dth
the .&rntwU.

I cannot too atrollilT ~ 1so ll1at it 1a iJopllnti..... 1D
IlT opI....on that. ouch lII1"8_ nta and undo_ d1Jlf:o he achi_
he_ the ftriou. iDtareata 1D the vatarahed botOl"8 ouch a

proJoct 10 port. 1ut.o oporation. Ir po..1bla, l.omcl and apena1.....
Utication 1D all 1natanoo. abou1d be 8T01d8d.

Il1ltipla JllU'potMl nood ...~.... tion proJ acta DOV _ pooa1_
bla llr the ---- nta to P. L. )66 by P. L. 1018 torth... in.

ere... the .... or benot1ta IIh1ch _ proJ. ct. can . chi.....
In1.cation __ and non lIlIUJioipa1 vater aupp11o. CIlD he an

1Dtegral part or th. proJoct JrOYid1na or COlU'OO that the pro.
poaed proJoct .... t. ell at the baoic ~ or the _ tute.

In addition to otabil1a1.aa the n"" or OOJ' atrea., t100d
pMI'I'Ilntion proJ- can aater:l.all;r ...mea annuAl rlood daIoap.
pl"&\'1oual;r ouota1md.

A>loth<<r ~11' ispartant plio.. or tho rlood ]:IN\'&D-
tion and vatarahed iajlo'" .,t _ 10 the ~ or
the vatarahed, ' I'broucb the ~ a at thi. OOOJl'lZ'llti" t7P8 or
proeraa, it obould be po. a1hla 1D _ 1natanc.. to 1Dcreaaa
the dal1Ter;r ot vater boll . KiTeD vatorahod and ecbi.... a 1101"8

auef.a1""" andI"<JCI1lar t10v tl>oreh'oa.

All the A_> yt to.. tho Stata'. anUabl. vatar ouppl1ae
attention >411 or neoeas1t1' hne to .. 11.......

by 1andolrneJ'1I and operators to 00IIIpl;r With ox1atq vater lDra.
hi. 1. part1cu1ar11' true 1D u'e neld or vatar 0}lI'8lld11li on

and puturea,

In IlT op1n1on thi. probltll ClID beat he aolTad by "'"' ....
of the tollov1ni: Ilethoda.

1. Tho COIDllI' 0" operataI' or land who dos11"8e to 8pl'Oed
vater ahould acqu1ra a vatar r1&ht.

2. Adoquato outlet _. obould he prOTidad 1D tba
vater ."......,.. 'l& dike ar cia eo that the State Enc1mer can

adeqnata11' a<D1niator the vate...
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3, Dr;r land opllNton and UWIItock iDtareate abOllld
he -- thoraa&bl;r War..!.. to 1be stata'. vater l.an and

thq awJT to 1M ....... at vaw."

o. "~" V~. 1. t1oD Doctrine IInd ~ d ~. n. to11~

l..nr -. r1.. or Colorode 9..... lL , Coar\ dac1a1oll8 too....i'W on

poound vatc' tDI ita 1"81at1on to OUl"taca vatu> __ tho l.apl

aituatiOJl With 1"8p.rd to th1e lI1bJ. a .. at the Ift..ut. tae.

In Colorado it 10 the Jr&lIUIIl'tion that all poound vatar
aituatad 1D the boaiD .... vatanlhad or a .n.- 10 tribotazo;rto the atzoeaa and .. bjea to the aPJroJriat1ou or tho vatenor the atna, _ tb. -... ot pl"OOr to the caatzv;r 18 on
0118 .....una that auell ero....d _ 10 not tr1.butar7." Satra-mk Y. Toom or u.on e)$l) 123 C, 330, 228 p. 2d 97S,

1Iatu1"81 ~, 1no1ude all tributar1ea and at.zoaa.
dra1nl"ll into other ~, and ' tribatal'1... inol..... all

ouppl;r 1Ihiell CO" into it vhetlJer _ all, natunl
8IftIlp, .... porcol.at1Dl .. ter t'1,., i"C ita vq to a nBtun1at1"8a." In 1"8 0..._. Ditell 10 ... . vir Co, ( 1914) 56 C 2521J9 P. 2.

lr.toct at 0r0Imd Water FIDIp1l1!! on ilm"1'ace _ Mehta, Whee

tho P"OP'''ll or iI'OUDd vater lea_ the ~ t;r or .. tar 1"88Cb-

l..nr · part1ou1ar aurtaca vater atzoeaa tho1"8 1I1ll be lID adMI..

a1'.tact em ....race vater r1&hta 1D that ot._ In the _ at

JlUIII;lOP rrc. cIaptha wl1 balav and not oonnoctad wi'll tho ot1"8a

bed tit-. 1I1ll be 110 111 ottact vi'll 1"8lIp&Ct to that atrua.

1.'..... """" '-' -. II, and 1D oonaiderable __,

that valla c!rmt1.alr ..tar tmo the &llaT1mo create a put1al1;r

iT _ and tbd aurtace .. tar fil:lItl..nr doIm the ot1"8a 18

b.d 1D the ...... .... le8e dl7 heel alii thWI lost to tho8ll

po....... ' 1C aurt_ water l"1&bta, Irript.cra on tho u]:pU' .... che.

or the Baath Platte and A:icanaao 1lI.ftZ'8 cbarp that lI1ch a ait.-
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1IIIt1on a1ated on both u,..... au- ~ the dr;r ;retlJ' or

19S6, bI duzo1Dc pnnou. ~ ori _..., and that on

or this aitl1at1011 thoir haadptae ..... clo_ ear11' 1D

tha _ OIl ao .. to pans ..... vater cIo1m atna. In oth.. caaas

irr1ptcn doIm at1"8... balDor a J'l'OPl'\t ..... sq that vater, u,.

at 1Ib1ch tbe;r .... antit1ad to, __ he. into the dr;r riwzo

beda to taIaJ the place or that ~.

IIbOD -- tor h1a ~ Witb this FOblea, lfIo,

J, B. 1oih1tt.., !ltata "">r-, .....te.

SiDoo tho .... 11' dqa 1dwm irr1lI:ation 1D the ....... .... an.to the preaant thle, a pooa't dwlce baa token place in the1'1__ now, lie.... told that Jrior to ~ or irrip..t10a Q'Wteu alonI th. South Platta, the ri__ now diorl"'abe4the .....= adnnced and """.. 117 .......-. aul.iraq dr;r 1D italeMur Na"'bea dur1Itc 1.ate A.. -.

The intanaift ~ or 1I'r1ption verb chanaad thet.""",. condi~ by "-" Ill tile v1lItar and ~ runort 1Da4:aceut. to the ri__. 'l'ld.8 retarded the rapid .._ orvater h'lla the ..... am created ll:1 ~ uod aapp11' or vater1Il1ich tOlll:lll it. ~ tack to the riftJ'.. ' return-now' 01" aMp.Return t1ar be~ an ...... 1Daroas:lnr tactor 1D tho _ tarclatr1""~ 11_ or the South Platte cd h;r the III.ddla1930'. reacI1ad about ita ......._, tbenl ~ a 1"8turn now orwhatantiallT 1,1,00 c. r ... betl.LOn Do=er and the Ifohraokastate Um. ' I'bo i>IPact or drouj;ht 7'lU'8, lUch aa 1934-1937-19l.o, ...... not ....,. d","C"'1C to tho ......... nt return now..IIotter oould be and vaa __ alone the ri...... ~ ...., .o1rIland on acooant or I'lIina With 1"8Uonahla 10aa 1D tranait. InPeCaZIt )" I..., dor1n& ;.!;!ch u.. a rath... _... droulbt baabean ...... rienced a.....",. ~ '
llI JZ'OC2'lIIII baa deTe10ped lIIlichlT, to~ With the droueht, baa bod a lIarIced ethc:ton the l'atlU'D now to the riVllt'I at ta.a it became ~ 18-poCblo to t.rona:l.t vater cbrn lllo ri_ Without prch1h1tiftl.o8a. fllrt or tI1iD condit1Olll _ be attributed to tho abort-ace or Jrec1p1. tation, ml port to \.'>a hew;r ~ n. JrOcl'a,the .. at jroport1cms baing indotendDato up to th1e u..."

Apj.' upclation lloctr1"" 1D ..~ State..

a. lIurt_ -. Colo..- baa Ute haa1. ror tile ) rill!'
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1lpJll'OpI"1at1on vatar cbotriDl 1_'-',,-<\ iD ita Cooatitut1on. Idahl>,

Ile::d.oo andI/1llIII.DIl to11owed the ~. or Colorad> in tbiII

1"8apoat, Bo~ IO Conot1tutJ."" dad1cataa .~ uae at vater r4

lI9U7 natural ___ to the I*'Pla or the state., cd pl'O_

that the ~ t to di"ftlrt WlaJ>!:l'Opriatad vatar _ or r.". bene-

ficial UlI 81>-" _ he ~_ n1'" except """" ... ch danial 10 __

n1eOI by the pnbU.~. Uiso.., Utah, ra_.. and Iloutana

adopted the pr1ar _ priot1on doctr1m by atatota.

caUr01'Dl.a, tor .....race vater, baa adopttlCl ~ Conati-

tut10nal _~ the pI'1nal.pIe _ " All ._ .... ten abaft

the qtIlIDt.1.t1e. I'8qUired tor - ot.1ni riparian and .... u....J.at1w

r1&bte - a1"8 1Ubl10 vaters or tho State. &ubjoct '" _ pr1at1oa
1

and U818 under State cc.mtrol-.

b, llrouDd v.te!-. Colorado 1>0 8lll'Z'OUIdecI by statea that

Ill>andolIOd to.... O'WOOD low and adopted by atatota the doc-

tr1IIO or prior oppropr1at.1on .. tho lev .....~.w,g the .... or

Ilf'<lUDI! lIl1tar. Idaho, Utah, lIJ'ao1nIr, Ilov _ co and ra.,.. ..s..

III1n1etar t.he:l.r cround vater "' WUaa ....... th1e Jrinc1pla, aloe,

Montana and.....ada. Bobraalla 18 an ...... pt~ n. In that stata,

noant11' sa 1936, the Su_ court baa ~ the pr:1.D.

oip1a that the -.:an role orl'lSUOJlahla ....., in oontl1ct 1d.th

the" - low, had -. adopted iD Bolrul<a, and """ the l.aIIiD
2

that State.. ...... 1'lgton and Okln""- al.ao .... pr1<lr ap~

1. Sal.act Probl.aoa in the low or Vatcl- ll1ihta in tho lteat ~
WallI A, 1lutcb1.na, ao._ _ Pl'1ntinl 011108, 19Ia, p. 31,

2, Vater Ilea"""""" low, Bepcrt or t.he heoident.'. Vater lie-
roUq c..d..o1cal, Vol. 3, p. 741.
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st.atu 1Ihila ~ _ ' faa, iD YC71DI: ~, at.q With the

la cIoctr1De that _ lat1Jll1l1lte1"8 belona to the _

or the ~

9tote Cout.rol or Unap,..r....,.iatad Water,

Icao or the __ Statae ClpIII'8.t!.nI on the doct:r1Do

or P'iaI' """"'.... 1ot1on baa ....... abl. to do1I'i. a poaiUw lellII1

t.hod at "'-...r a b10clc or nter ror clrrel......-.t at a t'utUl"8

tae. Jb,~._ , iD Call1'lIl'!I1a, ~ Ilaputaent or Vater IleIoourDea

1. auth01"i.nd by the Jll""f'itd.ODS or _ 2, llI.1I'1aiOll 6, or the

Water Coda, to tile appl1cati<lbll to appropr.!.ata .... ter lIbicI1

iD ita Ju"- nt 10 ar -:r he 1"8qU11'ed iD the ~ _

OllIlI>l.at1on or the tlbole or an;r pert or a pneral .... OO<ll'd1Jatad

plan loo"'''ll toward the ~, ut1l1aation or _._

or the vetai' .............. or the 9tote. . .' eVatar Coda Jluo.

lOSOO). lIo.ch appUcat1<lbl1 _, iD pt1OZ'&l, aubja'" to tb. ....

rulea 1lb1ch ,,~....... appl1cat1nna by otbara, .,..,.

that the Lec1alatllft baa JrOW1- rrc. u.. to tbB tba" tha;r ....

not .. bjact to the atatotor;r ~ NlatiAr to d1l1pnce,.

r",,,*o1Dc JrQOaCIura, - tv the ~ or

Vatar Ileavt..cea u;r fila appl1..-atln"" to ap....<>pr1&ta ""-"_

pr1atad water tor pDU'&l or COOI'd1Dated plana ot dlrn1o,-ut.,

1.& tho onq "...,.m.~ aothCll'1eed .. t.hod 1Il1&1"8tv 1"1cl1ta to the

or UDIIllPl">I><"tad vater -:r he Jll"8M1"TOc! iD1'urtheranoa or
1

tv the st.ote."

1. Bulletin 10. 3, '!he Call1'OI'Dia Water Plana, p. 216.
at Voter ltaeo\Ircea, s.ocz.-nto, Call1'lIl'!I1a.
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hie ab1Ut;r to t1l.a appl1cationa to.. totU1'O ...

ill tlzrth... UIII. ted by the ' oount.;r ot ar1g1n I .

10 tho extant, thero1'Ol"8, that a u::d.t or tho Coli-

torni. Io'&tar Plan _ depend upon . state appUc. t1on tar

nece.. ar;r _tor rillht., under preatmt :La, onq vater in .-

ooaa or that - aar;r ror daftlopoout. or the countie. or
1

ar1g1n would be ImIUabla tor """ elaelobe1"8.'

n. STA!'Il 1IAft:ll PIAIl

Some Riator;r. !he WllI or vater vithin the Stata de'I81opad in

With the prior ~ pr1aUon doctrim " tirat 1D

tirat in ~'. eSee 5act1on V.) Ind1T1d"." cr P"O'4l8

na10n0d OR>Ort.un1t1ee to C>'e&ta jll'Oduct1... t8%':ll londa b;r ....

PlT1DIl vatar to the _- de_. CoDOU'uct1on or irr1p.t1on

tac1Uti.... 1"88Ultad 1D .- rll1'Pl1n& ..-. miti.... 1D all the

or tho Stata. Baa" the ~ e now. at Eaotorn

II10pe ___ ...... ant11"811' app1'Opri_ and llODO at tha Wostam

Slope _ ...... 1D . .... 11_ aituatien.

The ..-...- now or Colorado .\;. _ """ appropr1.atad

am 1.rr1ptad t.... landlI _ loped 1D aceordance vith Co"""""'"

lav, State vide pl'-"" outaide or the Conet1tut.1on

cd tho vater code, .... mt 1D ax1.oteDce, Ilo_._, theae lmnI

artoctiTa in eatOl'Ciftll a pol1c;r ..,.....""ed by the people or

the State. In p....al, landlI am vater ...... \roogl1t topthao

1D the 8)IIt ecoDado a;r a:1I:t:1. hle to t.be Mtt.J.ara.

1. Ibid, p. 2l.7.
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ll>Ider tho Ilec~. tat or l902, _ J.arop _
jecta .... daftlopad in Colorado, 011o, tho u~, 1"8-

qu11"8cIa l.oas tum.l and IIl1 atons1ft caml q-, the o~,

the ~ and Val1a;r, ~ or a di-.". _ aod ao atons1ft

CllID&la;r-. A qu1cl< .... .0(> ll'ftwal.ad tho. JrOjecta .. the

1D the State ror ~ ct10D _ the Rac1a-

Mt10n Act, and With the ~ at tho atrootad 1ooal1t1ea

the;r vwa broucItt into bdlw,

A zoepo..-L rr.. the State ~"""' e ortica 1D 1934
eul.itlad . lIt..--.. or IIatar e.._ 

en or Colnndo. 1.anlntar1ad
the JlOaa1hl.a JrOject. in tho ftriOUll ha....... A Stata ~
r....,., .a1oJI COnaultant and otatr 8llhmttad Jre"" ... r;r ...port.a
011 the --, Colorado, Soath l'lotto, llaplbUcan and a.....lIQ'

Ill..... ha..,.... 1D 19.36.

llraw1JIg oat or the Wate- -.......... c-I.ttao or the

State ~ c:.-<_on, the Colondo IIatar Comar..Uon

Boord ... 18tabHohed by l.ac1a1aUft act 1D 1937, .., II1JIae

tbd t1M baa bean the ornc1al 0I8Dl;T or the State charpd
With the dnt;r or c",- y~, ~ and JII'Otect1nc the

at the lItote or Co1.c>:r.do.

TIle State Water Ilaftlv_~' L Plan. At a - t1D& or the Colorado
IIatar Co,_ .. t.1on Board hald on ~ 14, 19!,S, it ... 1"8-

801_ that "the r",,-1Ds JrOjacta and &cth1Ue. oonot1tute
the ''''' ~ ota JlOat-war ,.,. tar davelopo..ut ~_ rcr the state
or ColaNdo, - IT.

a. n. ColoZ'ado-ll1& "".......... Project, . C<lIlt1noat1011 atthe ClOIIlSt.Nct1on or that JrOject.
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b. n. Ploncoa ftooject, a oontinuat101l ot tho oon.atruc-
or the JrOJect.

c. ~ Plata ftooJect.

do n. P1no Il1Tll1' Eotea8101l1 ftooject.

e. Th. PaonI.a ProJect.

r. Tho Silt ftoojact.

a.oz.r,. CroaIc nood Control Project. AutharizedJ
wut'~ ~ t1"" ror oonlJtroot1on.

h. Co101''8do SJ:r1naa Flood Cout.rol and ~
Projoct. Sl>pport 1"8qI1a8t ror 8pJrOJriati<lll.

1. / Ian Iu1a Va11e;r Project. Too perta. ( 1) ComjoaUnit and ( 2) lIa&on Wheel Clop and \I .I~ che Ill."""
o1on. .

In the 1"8l1ol11t1on __ 10 the to~ __,

An "- 1 if -te p:'OIl"UI1a unda:r"IIt.ood to aean the 1~' 1Uaion at

ouch acti1l'1ti_ and propo_ _~ nta .. IUV' ..... OODllbll' be

in the DlIa1' t\Jtouoa and _ DOt "'~'''''. the Iroodc.-

and .,... extona1w JrO_ llhich v1ll 1--""- .. rut. .. pr0-

Ject 1DTeat1cat1ona IIIIiT he C<lIIpl.atod and projecta _ ~

ror _ lopoont. in tho t\1tura".

In accordanco >4th tbio &mouncIkI poUc;r, the Iloa1'd

baa added tho to~ to tho vater doTeJ.oja>ut. JZ'Oe;o....,

j. Sod.th rori: Project.

k. ~ Project.

1. Curooant.l. e9/.0,ooo acra-toot) Projoct.

1lo>lrar- 1l1l.. Ill._ on Project

n. Florida ProJect.

O. ' rnrd. d... ~ ftooject ePllrsato11"8 Hi......).
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Situation Idth ~ to Dnelol .~ Pro_

Colorado-llI.e n..-.-... - Jraoticalq ~.

b, Ilanc..- _ ~,

o. CIJono;r Cftak _ COIIpletad,

d. Colonclo SJr1Dca Flood Cout.rol _ .-plated.

e. San Lui8 Vallq, Cone.lo8 UnU _ ClCIIplatad.

n. Colarado R1..... Stonp Project .tot ( p. L. /j8S,

84th Conl;reaa, 2nd Saaa101l) 1nclnde. tho tollowl.%v Colaredo

part.1cipaUng JrOjecta I

r. Plm R1..... _... 1on Projaot.

e. Soaith Fark I\'ojeot.

h. Flar1da Project.

1, -. Projaot epert1all;r CCIIljlletad).

j, Silt Projeot.

n... .... &>th<riMCI tar oonetruot101l lnlbjeot to an

qriooltural OconoJd.ca 1"8pcrt, Sucb a 1"8port baa -. __

p1etad on tho ~ and the JrOjaot b DOlI ava1tine an appro..

1h>:lar th1e !at, Co1.ando i. '" be credited Vith L6

pm oe.ut or the ............ r.- the aal.a ot " lU'l!7 traa the cen-

ClZ'Ilt1De pl.anta in _ or operat.1nr _, _......, tltIa

credit can onJ;r be "",,_" ad ror the ~ or COll8trnotion

ooata or pert1c1pat.1nr JrOjaot. or pc-t.a or lI1ch J2"0Jecta in

tile Stata to 1lb1ch lIl1e1l ........,. .... apport.1oned . . . . , .'.

participating JrOjaot 18 an irript10n JrOjeot ino''''">v
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euch P*"" ,...... ..Una rac1l1t1e. .. .... diroctll' 1"8l.atad

the1"8to .

k. ! he Cul"8catttl e9ho, 000 ~ eat) project 18 Illtbar-
1aecI in the 4ct. mhJ&et to a reuib1UV 8ID'nIr vI11ch
10 nov pract1ca'' IJ' CCOI;llate and t&TOl'able.

1. !he 1lo4......mne 1lI........ion proJect 1. Door __ con..
otnJct1on by the CiV or De...... at a coat or approxI._1lote11' tTS, 000, 000.

TInmt;;r-one Colorado FOJocta Wl"e inc1ucled 1D the
Co1ondo 1tI...... Storap 4ct. With pr1or1t1' tor cao-
plet10n or ~ 1"8"...- t..o. ' n1ooo -.. I'llqI1l..-mnta 1d.ll he added to the stata vater plan.

Federal JI\mds ElrnRndad. To data tho au-oau or Iloclaat1on has

oonetructad proJ- 1D Colorado vI110b !unoo oolJt tI9S,68l" 73S,
hen been cc.pletad on JrOJocta vI11ch v1ll. when Illth-

or1aad, !Dat an add1t.1nnol $209, 881, 160. ! he Carpa ot Engl._
U. s, Anv hoe Bpottt rn,06ll, 489 on .flood oontrnl _

Jaotal &lrt.bal"1=ed Jroj_ in the &lII>UDt or ' 38, 968, 000 8lI&1t

1ationa,

Detecta 1D Plan. ' lbera 1. an 1nhe1"8nt caract 1D the plan >4th

respect to 1"8eeni.J1rl_ tor Mure UN. . la the Stat<> lIJ'-

ri_ at . poa1tiOlll 1lhare ita Ul1Cl.a1.ed vatar ~...... lIIIr1.nk

to a o......... tiftl;r ..u -.t and .... loc. ted alaoDt ..rt.1ra11'

in the Co:1.oftdo 1lI....... ho...... ... ~ 
oonac1"". or an ll1'pDt

Mad or additi<lllal .. tar tor lmn1c1pal Ulle .. a n.ault or pap-

ulation increaaa.. All ....... l1. nt o:unpl.a or thi. a1tuation 10

Jre_ by the c1tica or J:It.d\,,,,, and Colorado Spr1~. A_

boa' or vator 1'1il1ta on the flIatan1 Slope ....... ~ by !Jar>-

Q,t tho IIo<lUl%t _CDl"8d ..... lneut'ric1ent tar the ~
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popllation. Ilr -- or a coatl;r ~ n di_ OIlI traa
the llJne 1l1....... II1d tul1 ~ or otMr 80_ or ""p-

Pl;r on the Weotom Slope, lA...~ can look _ lUIaU1'lld or ...

adaquata vatar aupp11' ror a lone per10cIin the Mure. Colorado

Spr1Dga haa hIp....ad ""'" poII1t1m" n... ouppl1.... ....... lIpP1'O-
Jr1atad - State :z- and v1ll be adml '" tared 1D accord ld.th
the priorit1' 1I;J'8toa. r.... 1I1ture ~ nt, J&m1c1pal1t1ea

WIT aka ti~ on eotsmona to their oupp11' ~ and &R>lT
to the Courta tar

deo....... coM1t1oned on per1od1o lttov1lv. of
do. diU_ towanI an -.tnaJ. diTera10n or the watar tor bene-
tic1a1 U8e.

I:ndDatr1al """ of _ ter al.ao boooIoo. 1"8lat1.... 11' IlICD'W

b;>ortant .. the State ....... 1D<l1at.riaUaad to a """ ate.. de-

l:he -.ant at vater Z'8qUi1"8d r.". tul1 induetrlal1eat1Olll
18 dirticult to aat1aate. &>........., the _ t.". the ..... tu-
turo .... ra1r11' _ 11 IaDm, lut there 1. D:> vq or dot1nite11'
llo'inl! 8lI1da a auppq rOl' thoea _. Water 18 '"* & Ya11ob1e
r.". euob -. on the Weatarn Slope, >4th the l&"OT1aion or

reculatcr;r etarap. Ilr ld.thho,," OW ~ al or the .... of
th1e water 0IlI 1>'I'iPt1on JrOjoct., the Water ~.. t1on !loIIrd
oould OllDl:81~ 11' 1'urthor tho pDAOiM' lt1' otI'elIeO"'fing the '"'P-
Pl;r, ~.~, U Jriftte JllIl"t1ea or IllUDl.c1JI&lltloa t1nd it

vorth 1lb1la to 00DlIt.l'uct Del>>88C';r lIOrlce and di1'e1't to other

boMt1c1al """., tho;r beTa the l'icht to de 80.
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I\:>eaible .... oA<I1..., _ 1D ...... "".... depmyI- hl.a oorl_

vater 8UppU.. ban -. 1'u1q llJIP'Opriatad, vater tor urhen

a>qwn81on " liT otill he obU1 ~ Iv pu-_ or old qrlcuJ,..

tun.l r1&ht., U a chaq;a in the point or di....raion 1. ....

quired, legal action 10 DOCU8lI:r;r to obtain in ettect the oar>-

at all ourrace vater Ull8l'll on th. ... 1Jtreaa, h par..

chaM or tho land on vb1ch the __ baa been used _ be in-

T'Olwd in 8C118 cues. Oroun:I-water mppl1ee. lUll ; yet, Cl"8 DOt

au.......cI l:7 Jrior alll~..... J.ation and thus tho _ c1paUt1' 18

1'l"8e to _ lop ouch 1I1ppJ.1_ 1r it can t1mI th....

Watar ror 1ndI1otzo1al .... _ alao be obtaiDod by

the purchaoe or IIX1Bt1nc ri&ht. 1r it 1& not ava.1labla throucb

1Il>rO......-J.at1on. ~ . ourOO8 _ aleo be _ loped 1D

tllVtlZ'abla -, 
lnoaouch.. 1ndnotr1al 11M in IIIaIV inatan_

18 not larp, it _ that 1ndnotr1al doTOlop&lt 1D the Iltato

ahou1d not be bad1;r band.l.capped ror the "...,... ut. and .... dia-

taDce into the t\rtu1"8. For tho JrOJectad doTOlo,..m. on th.

Waotarn Slope, vater by appropl'1ation 1& &Tan_M. . t the pre-

and v1l1 uncIoubtad1T he JrOtaotad in .....,. vliT poaaibla.

What chanpa ahoald be II&da 1D the plan to butter

tit oond1 t10na or todq1 It 1& aQo1tted that prior ..........-1a.-

tion 18 the baa1e on vb1ch Colorado'. acoDOlQ' 1& built and

that in pneral it baa _ nod the state vall. l'Brlicular11'

vall titted tor Jri_ 1D1tiati.... in otI%' .....l,r doTOlo,..m.

pII'1od, unloIr toda;r'. cODdit1ona it raUa to prov1de a Mthod
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at 1'.I8l'aDtae:1nc a vatar oupp11', bold1rc a b1'lO ~ tor tu-

ture 0DlplUl810n.

All JrOTioua11' _ 1oIled, CaUrorc1a by oorurtit.ut1oMl

n&.out r:udcea it. poaaibla tor the ~ t. or Water lla-

aourcea to t1l.a en una~ 1atad v. tar, under oerta1n oond1-

ti_ exc:uae. the ~ t tron the 1'8ql1irol>out. or dil1car>oe

and henco bolda v. tar tor tuture develoJ8out.. Would ouch an

ndw,JI. be an aid 1D the 1nduotr1aU.. tion or Colorado IIIld

1D JlIr'OY1d1llc vat.... .. ppl1_ tar a _ tl;r 1.ncnoaaed poi>W>t1on7

s.-..,.

Unite or _ deftl.opBut. _ bean adopted artar

tul1 CD_ deration by the peopla or the ar.. cOIlcornod, by the

a....... or ReclAnation wich bas _ the studi.. IIIld by the

state Water Conac-Yat1on _. The Curec""ti, P1no RiTer Ex,.

iOn, I"lorida, & lith Fork, Paon1a IIIld Silt JrOJect. h_

bean autbor1aed by Concroao aubJect to oarta1n qual11'1cat1one.

Clanerall;r "P""H III tbeae JrOJecta JrOIIiae the g:reataat. _ an-

tapo rrc. lID econoal.c po1nt or rtw or ..",. .., tar propoaecl 10

the Stata.

1'- 0"" JrOJecta baoa bean aaleoted tar l=rior1t1'

or etud;r by I\lbUo LIDr hBS. or thcae, thoao that po_.. enci-

Ill reaa1h1Ut.1' and econoal.c soundne.., t.o the ~ n-

qu1racI, v1ll be el1c1blo tar oonat.ruct1on t>ocn the tunda credited

to the State or Colorado under the ].w,

The JrOJects now aut.h<riaad l!tlould all IJO into the
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OCX>otJouct1on Ii>aaa within tho nut. ,..,. or two. Tho unita under

1meot1aation and tho.. to ..,. ........ 1nvaat1p.t1on, the twnt1'-
one, v1ll he ~ tor OODlttroct1on when report. .... ~
that 1Dd1cota _ pl1 anoa with all ~ nta. ' ftda P1'ooedu1"8
v1ll taIoo oonaidorabla u.., pen.ap. twnt1' to - 1'-r1w ,...,..,.

rr JlZ'O.loot. lIbould OTolw ~ 1e, on lftic:h vatar
oould lIppaNnt11' he 1Ul8d to greater adTantap to the Stata,

chIng.& can be 118de. n... 18 0Cl ) u
A61__nt that eo tar &II

poell1bla. a b10cIc or vater ahou1d he pl'Otaotad ror induotr1a1 ....

ftJ.o:-nt in the Colondo 1tI..... _ abed. Jwrt bow th1a ClID

beet be dona bu not bean dotana1ned,
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It baa loDll !>>en knmrn that the cIepo>Mabla aurtoca

voter &lppq on the Iaatarn Slope or Colorado 1. .,..,.- appro-

pl"1ated, > II. th Jracticalq nom &T&1lahlo tor tI1tUZ'll deTalopoont.

Iha table. in SactiM I and tho appcdb: ahow the riTer die-

charp at. _ al Ml.actod poiu!.o in each b.u1n. On the \/ eat.-

om Slope tbero 1. eo.... vater tor tutUl"8 irrigation and 1ndua-

trial deTalor-ut.. it ..........w-e .... built to at.oro .. ater ......

the required perioda ot time. Ina8rnch.. tbe 1anI to be 1JT1-

gated 0&ClIl0t POT tbe entire ooat or conatroctina _ .... 8%'-

T01ns, the Jr1ncipal oouroo or t1nancinc " PI"'.... to be Colorado' S

b.... or the in.... rr- the Upper Colorado RiTer Storap. Act.

The total -=rt. nt vatar JrOdnced in tho hoRino in

put ,..,..... 1. qnj. to ....U Imovn. J'raa this date projectiona _

he - into the tI1tura, _, ooc:urata detaro1Datione or

the locel vater auppUea &vlI1labla ror 1Dd1T1dual propo_ irri-

gation projocta bllTO not Jot bean coorplatad. Procu:w.ant or tba

1"8qUired data roqu11"8. _.....-1 ;J'8llr. or etroala no...~

and _ be OOCCllllpUahad bet.".. t1nal 1"8port. 1"800ameDlUng oon-

atroction or th. projocta can be _. '!' he State or Colorado

cooperatea riDanc1all;r With the tln1tad Stata. Geological 8une;r,

Burtaco IIstar 1Irancb, in -'" " ll aucb etudiea aD:! ..at cont1nuao

to do 00 it the requi1"8cI1"8port. ..... to he llYl11lable tor Concree-

ional action at the Jr~~ t:t,..

Colorado baa a larp uodaftlopad aouroa ot vatar euppq

1
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1D ita ~ baaiDa. The __ or tb1. supp11' v1ll be

dotand.nocl vhen a ~ . ta gl'OUD:!..oratar inTentor;r ot tho State

1. f'1n1ehed. - 1';rura v1ll be 1"8qll1.red to ~ the

IIW"ft7 in caae preaent _ opr1at1oo. and oe>opOl"at1oo v1th the

United Statu Oeolosical SUl"ft;r ..... continued. Cn1Dc1daut.oU;r

With tb1. vark, the stata IIhoaJd be locating po. Bibla und......

IJ"OUD:! atoZ'ap ...~ tor ator1na II\l1"tace water 1D advan-

tagooua 01tuationa.

uJor1t7 or the pop1J.ation or JDUn1c1poU t1ea ... oa1...

n- ourtace voter . ourcea. The lone drou&ht or 1"8oeut.

rura b.. OIftjlbaa1aad, upoc1al1;r on the llutarn Slopo, the polIa1-

b1Ut;r or nc:arina water trail - IJ"OUD:! oource.. Tb1e 01_

tion baa alao 1Japreoaed ..m.cipal authoriti.. 1dtb the ... oeoa1t1'

or ... H'lg etud100 tor additional Il1ppU.. 1D order to Icoop a-

or oxpoctad 1JIcraa-. 1D popI1at1on.

The Report nota. tho ?llZ';r ooneidurabla 10.... _'"'

ionood be_ the point. or QI'1g1n or tho 0UR>lT and it. appU-

cat10n to the O1"OplI. Re...... ch on low ooet canal lln1np 111

nc....-.do.d, Studi.. on tho subject ot coneoUd. t1on or ditchee,

it 18 tboucht, WOl1l.d point. the ~ 1D _ _ to the 0""""","

TOt1on or the vater 0UR>lT. ... _e etrlct 1ntorpretation or

tho t4I'II "benatic1al u.." v~ aleo _ at in 00118&l"Y1n& tba

oupp1;r and radncina _.

Tabla. arc ,.. _.._ 1Idc:h abow that thezoe 18 JaUCh

bl. land than tll.... 18 woter &ft1labla to br1ni: ouch

11
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land - cultiyation. In tho put there baa been an ee_ o

lllllact10n or l.aJlda broudJt _ 1rr1gat1on and DO doollt. tbia

oelact1oXl v1ll oontimo 1D tbe tnt..... Srleral or the __

Jll"OJecte DOV in tho 1"8""",-, _ 00 atud;r at.ace v1ll not, it ap-

pean, be abla to pq ~ part or the conot.ruct1on ooat. It

v1ll be",- JrOg1"8. a1Tal;r ___ dirficult in the tuturo to JrO-

Jecta vMch v1ll ........ up to tho JrUcribed e-..l.c

rardet1cka.

be doct:r1no at pI"1ar apj:lI'Ojll"1at101l baa .., h.d the

State wU in the put With the ....ault that the . 00"'- or the

eul.ira State 10 ~ upon it. n. doctrine""" ....U ou1tad

to tba oondit1onB lIh1d1 _ 1_ cIuJo1n, the .... 11' econoeo

deftl_ ut. or the......., At tho "...,... t u.., With the llIII.ted

ToUabl.e ... ppt;r, it doea not _ to be poaa1bl.e, _ the

lav, to unaquiTOcall;r "- .0 vater to.. lIlture planned _ lop-
IIII1t, ! be Stata or CaUr01"Dl.a sanded 1te Conetitution tv

crant1nc to tbe ~ at Vator Ileeourcaa the JlOllIOl' to fila

on unopJrOpriatad vaters and " cuainl that ~ traa tho

dl.l1genca ~ ut. artar tbe 1'1lins. In tI11e vq it 10 poaa1.-
b1a 1D that State to 1"8_ liI.ocka or vatar to.. tntU1"8 1ndua..

trial or "P'icultural ua. Such a Jrl><*!u1"8 _ to be 0..

la 8Olut1Clll to Co~'. JrO!llta or bow to ..._ vatar

tor UH in tnturo dlml1o~.

n. Stata vater plan or tba put baa been beaed l.arca11'
upon . oel. ct1on ot tho heat anilabl.e 1rr1aation JrOJecta _ both

Ui
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large and..n. S1Dce the _ nt or the IlI1"8au at lleolaat1on,
th_ pl'OJect. ban bean t hCJt'OUilUT etud10d and aubJoctecl to

Stata . Cl"Ilt1,.,. bora... final a.,>nl.al tor oonatruction. Put"",

daTelopoonta 011 the llMtarn Slope call to%' tho pl..aminc or ir-

rigation JrOJoct. _ OODlrtruction ocate v1ll be paid tar

larpl;r by 1"",- rrc. the eale ot el.actr1cal 8D"'"Il7,

1y
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STRlWI ' LOll AT S== GAOInO Snn0l/8

IN COLCllADO

In Thousands at Aore " e. t)

ATllraee
Runoff

1911l- l95 1934- 1955

Colorado BiTer Balin

White RiTer
as! te &1YeT near " aker

White RiTeT near Wat. on, Utah
459. 0

558. 7

5!! River

Yampa River at 8telmboat Spr1n~.
Elk River at Clark
L1tUe Snake R1var near D1xon

51.& tAr ' ork: near Slater

r..pI. B.1Ter Dear Xa7bell
LltUe Snake atTar n~ar LilT

338. 1

260. 1
391. 1

U49. 4
449. 4

IIa1n Stoo

CoIOrado Rinr at Bot Sulphur Spring.
Wll11Ul8 RiTer near Parahall
Troublelo" Creek near Trouble. o..

Blue liver at Dillon

Snak. River at Dillon
renm.le Creek at Dillon

Blue RiTer below Green Mountain R...

RoarinC Fork: at Aspen
C:rystal River near Redstone

Plateau Cr. ek near Cameo

Boaring Pork at Olonwaod Spring,
Colorado R1ver at Olen. ood Springs
Colorado RiTer near Cameo
ColOrado River near Cisoo, Utah

426. 7
106. 4

83. 3
48. 8
89. 9

1938-1955)
92. 3

171.5
993. 9

1990. 2
3353.5

5866. 1

Gunnison ll.1Yer

Tqter River . t AlrIont
last liver . t J.lmont

Toaichl Cr. ek at Gunnison
Lake Fork at Gatevi..
C. bolla Creek & t Powderhorn
Gunnison River below Gunnison Tunnel
10. ' ork: Gun..'lleon River near Somerset
Surtace creek at Cedaredc.
Unco.p&hgr8 River at Colona
hhnah Creek near Ihitewater

Gunnison 1l1ver near Grand Junction

246. 6

250. 9

1938-1955 )
1938-1955)

1004. 9

20. 2

20105
31. 2

1943. 2

Except tor periods as noted.

419. 4
474. 8

2~ 8. 4
227. 4

316. 7
51. 4

987. 7
365. 0

334. 8
88. 8

34.5
75; 4
41; 6
81. 3

62. 1
65.5

2$4. 7
138. 7

873.5
1708. 0

2885. 2

5073. 7

216.5
225.5

121. 0

181. 8

73. 8
820. 1

31ll. 6

17.5
181. 9

26. 4
1681. 9
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Dolor.. River

Doloru-1[!"er 3t Dolare.

Dolor.. RiTe.. a~ Oa~

lV.

Tar
Runotf

1914- 195 19) 4- 1955

1922-l95S) )) 2. S
718. 6

J06S
6)1. 6

san Juan R1T11r

zaatIlanOOI Il1ver near lancell
W. at Manool Ri. er near MancOI
Middle Manoo. 1l1"h1" near Manco.

La Pla\& Rher at H.. perua
AniMo RiTa" a~ Howardll'rilla
An1au R1...er at Duran,co
Florida Jl1Tar nur Duranlo
Lo. PinOI Ri..... noar Bo.yti. ld
113n J".n Ri..... at Pa&o.. Sprinllll
Piedra 11...er near Piedra
Rio Blanco ON)" PaeON 8p1.nra
Rite Blanco near Pagolla Sprl.ngll
laTajo RiTer at Banded Peak Ranch, near ChrC*)

lanJo RiTar . t Edith
La Plata li..... at Colorado-/l.. ll0xi0o Stat. L1na

ln1u.. lU....er near Cedar Hill, ) i.. Mexico
San Juan RiTer at RoM, ,... Jl8x1oo
Kanoel 11nr near Towaoc

nl.oun 11Ylr Balin

Borth Platto Ri.....
Mort.b. Platte RiYar near UortJ)gata

Lana1a Ri...r near Jel.a. ' I1onl.nc

SOuth Platte Ri1'er

SOuth Pla~ta lll:rer a~ Soutn n.tto

Bear Cn" at lIorrl. on

South Platte UYe%' at Denver

Cl.... Cre. k D.... Golden
St. ' r. in C.... I< at !crone
Bouldu Creek near Orodell
South Bould. r Croak n.... Ildorado Spring.
81e Tboaplon RiTer below Pawrhouae, Dear Drab

19lll-l9SS)
Cache L.. Poudr. RiTer at !IOuth ot C81l7OD,

noar Fort Coll1na
South natte B.1vv n.. r Kersey
Sonth Platte Iliver at Jule. burg

Except tor period. a8 noted..

34. 6

624. 0

84. 1

7. 1
26. 6
4. 6
1.S
7S. 4

SS9. 8
69. 6

2SS. 0

66.)
227. 7
61. 4
12. 1

76. 6
106. 7

24. 3
661..4
777. 9

3S. 9

119. S
27. 6

676. 7
4S. 3

26. 6 253. 1

llh. l 97. 4

280. 7 247. 6
41. 0 3M

264. 6 229. 7
169. 6 lS9. 9

92. 6 66. 1

67. 2 61. 7
S4. 0 SO. 9

134. 6 130, 2

289. S 24S. 0

S34. 7 444. 6
341. 9 276. 7
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Ian... Rl",er

Arikare. RiTer at Rai&ler, Nebraska
renc}uan Creek below Chaapion, Nebraska

10. York aepublican fU.yer a t Colorado _
hbr. oIca State Lin.

AYer.~. Runott
19lJ,-195'. 1934- 195'5

1936-1955)

1925-1955) ) 5. 6

Aran... RiTer Basin
Arkana. s Ri...er at Granito
J.rkansal RiY8r at SaUd.
Arkansa. Rl....r at Canon Cl't\Y

Arkan.... RIYer near Pueblo
I.rkana.. RlTer at La Junta
Buertano RiTer at llanunarell CroaB1.ng

near RedWing
Aplshlpa R1" r near Fowler
Purg. toin Ri..... . t Trinidad
Pure_ tetr. R1 .,.er near La. Aniaa.
ArkIn... liTer at Colorado-lanllAl State Line

250. 1

W.8. 3
507. 0
498. 6
198. 7

1924- 1955) 24. 4
1940-1955)

1916-195'5) 64-5
98. 7

26>.6

Grand. Ba. in

Rlo Grande near Del . crt.
Rlo Orand. at .U._..08.
Con. Joe RiTer near MOlate

Uamo.. Creek billow Terrace Reservoir
ho Orande near Lob<< to.
Con. jo. RiTer near z.. Sause.

680 -5
211. 0

25)- 5

w.o.)

161. 2

bcept tor perioda &. noted.

Baaed. on record. of U. S. Geological Survey and ColoradO
State Engineer. In 801M instanc.. extensions by correlationbaT' ~. n ud. tor ,.eara ot no record.

20. 4
30. 2

34. 8

254. 4
433. 1
480, 5
452. 4
189. 7

24. 0

27. 2

63. 0

87. 9
241. 0

598. 0

lJ,0. 9
228. 3

78. 8
2. 7

1) 1. 4


