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w ATER T L[ZA T KO s rt:oy 

PRO.,TE C T NO. COLOR DO P - 30}ARIQ NS.AS VALLE Y REGION 

[NTRODUC TIO~l 

T I i: e po1rt z,epire.s ent,.., one pa .. , of a c om p:rehe h~ i e ,,., ,udy of the 
15- ou nty a:rc .1, ·n So the a te:r Colowatlo ( Bac:a, Bent. Chaife e., Cirowley .. 

ustt:! r . E l P ;:; s o, F r e mont, Huei;-,fano, Ki.ow~ ... L ak-e , La.s A rn ' rnn3,. Otero , 
P irower:B., P ueblo an.rl Telle x- f'. oun ie s . Other pad . of the •~om p::"ehen i e 
study al."e being pe :· 01rm ed bv the Color- cdo D epa:....,trnent o Ag1:k ultuwe -
(a.s · embly oi ,....t,atfi.s t:cal da t a on Ag~icultui:'e) ; The Unive i::s!ty of Color ado -
( t irad ~ and Me::"v :ke,:,h; and th De ,,;er Re ;;eairch I n:S tit u "e - (ec onomi 
a na ly," i:s ) . The basic iP..fo !!" m a tion i rn e rv::h of he fou !t" !:"eports •i ll -~eirve 
as a gu ide to tl C olor ado llivL;; · on of C ommer i:e and Devdopmer:t fort 
fu tu ?:e p ll, nine- !n the Ar k~n. as Valley Region . 

The s t udy i.B befog f" mmcerl c oope l:"a t~v ly wi h fu w:i.5 fr om th e F eder al 
Hou..:; [ ng mr;id Home F i n "'lnc e Agen cy, t.he St,1t e of C o or,0 a do and l o c ci.l 
oirg ;,r iza t ion .:> 

Thi.. ;r epair cont~i , a ompn ~,tii.o •1 0£ h ~!!.:.,. ic 1/ ;-.te li"" r;0 e z- ou:-.'ce in o r.m ~t..lon 
peR·t a inine1 to he 15 r:ounty ;-1,i· e .~ of Southe ~:~te t>n C olor ado" Kn o~.~der to mai n
tain .h~ - t ze of this 1:..., e po t t o a m·n t mum F,nd i n oroe Cf',~e · o !?.void dupli
c a t i on of h'"epo . .rtin i r.. i3pec · i an~a::,, 2,n exte r,cive amount o· ,tef -:rence:s a rre 
d ed, B as £,: :vat . i~ it'€3 ou~r~: : nfoirm ::,t !.on fo:r the :o e~ h:1s been placed !n 
th Appe d1',:; M 2',p5. :,1,, 1!L.l ior.1s :nnd ;.>ep;:•odu ·· tfon_ of ce :-.' t ai n data a 1re 
in. uded a,a iP.p:?.:ta te exhi':;i · ts Con.c1t,sfo·~3_, ap.,d 1;0 c omm .. dat:ton.~ fo l' 

! rnpr o; rtng th o " r,- l v~tei:· supp ,y to th ~ ~ ea a ,,~e i iclu:le d 

Both s ,1;.:- fac:e ~\"Ja te!' and g·:·ound ~wa te i:-· uppHe.-:, ;:11;:e uUlfa e d ext n.·· i ve ly 
in t he A t ·kan- r1.s Ve lle y Study Ar e ;;. The m aj o:;, ity of the tiU '.'." fac e Nateir 
oirigina tP-s i n th e h;gh mot ntni.n cllte a in the fo ::-m of snow - m lt_ ira i nfall OR° 

t E'ans =mour;t Bh:1 d~veriaions . The A l!"k~lfk ,as Rive and i t s td hut a:,i e,s car ry 
the; s u :dac c "NS.te irt:i of the s t,udy a::'ea i n a ea::i te ly di,:-,e,c. t~on The C~ma~ r on 
R i ver i the Sonthe c> t or ri.~r of Ba~a C ounty dr ain,") - fd m .-11 po., titan of th.?st 
2 1rea . 
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The majo .... ity of the g ound =water supplies a1;e piresently being obtained 
from the alluvial filled valley of t he main steLn of the Ai;.~kansas River between 
Canon City a nd the C olor ado- Kans as S tate Line; in the alluvial filled valley 
of Fountain Creek between Color ado Springs and Pueblo~ in the alluvial fi lled 
valleys of J immy Camp Creek , Bla k Squirre l Cr eek and Big Sandy Cireek; 

-- and ·n the Sout her n H·gh Plains ar ea of Baca and Souther n P r owers County . 
.A lar ge part of the s tudy a i·ea from Canon City to the Colorado-Kansas State 
Line i s underlain by wate r bearing consolida ed fo:rmations capable of y ielding 
adequate suppUe'S to domestic or small li.rr ·gation wells. Thes e are primat'ily 
artes ian waters odginating in the Cheyenne Sandstone rnembeir of the Pur ga = 
toire for ma,t" on an d the Dakota Sands tone. both of ea.d y Cwetaceous age . These 
artesian water s upplies ar e pr e:- ently being developed qu ·.te r apidly for irri
gation use i n the Bac a C ounty and SoutheZ"n Prower s Count1ry area. 

Rights to the us e of the sm."'fac e water upplies in the study ar ea wer e 
obtained under' the P r.io • App;ropE·iation Doctrine - "ffrst in use,, fi Jr'st in 
right , 11 The us e of t he s u face water s ru:-e adminis ter ed by the State Engineer., 
Division Engineer-\ and Water Commissione:r. . Gr ound=water supplies _ 
however . have been developed in a mor e haphazar d fash ion with no legal 
right to use e tablis hed by Colo• ado Water Law . Consider able cont1rove sy 

. betwee n sur.face-w ateir usei~s and g;round-water ui3e r .. h£,s ad s en in the last 
few year s in he Arkansi~ River- alley as well as in other a ireas in Color ado. 

House Bill No. 1066~ "pr.ovi.ding for the execution a.nd adm 'nistr a.tion 
of the water laws of the state by the State Engineer; and pr oviding penalties" 
was s igned into law May 17,, 1965 . 

Senate Bill No. 367. "repealing and r e - ena t ·ng with amendment s , 
.Articl 18 of Cha pter 148~ Color ado e ised statutes 1963; pr ovidi ng for 
the 2,ppropr iation and adm!ntstr ation of deaigna ted gl"Ound water- ; and 
pr ovidi.ng fo:r the establis hmen of gr ound water management di.:>tricts" 
was signed into la. r.; May 17., 1965 . 

One aspec t of the wateR" cycle i n. the s tudy ea is :s imilar to several 
other are as i n Colo!'ado in that the m ajor ity of the wat er r es our ce originates 
i n the are as as pr e ipitatii. on; Lt t!e if any water flo ws natur ally into the a ea 
either as su:;:-.fac e or gr ound -wa ter flow. P .'i'ecipit aU.on falling on the ar ea 
e ither evapor ates d '. ,r ectly bad; into the atmospher.e; occurcs as surrface 
runoff; infiltr a tes int o the g;roun.d to r eplenish soil moi.stur e Olt" r e char ge 
the gr ound=water r es ervoir ; is t:rans pi.rred back to the atmospher e by n?J.tural 
vegeta.tiorn; or finds llts way ba"'k to the atmosphe1·e thi~ough consumptive use 
via il'rigation. i ndust:;d al, muni i pal o;r domes tic activiUe- . The remaining 
water flo ws ot t of the state as suirface water or gr ound vat .. r . 

A glos .::. a r y of wa~er r es ource t erms and a Hst of common c onveJr.::, ion 
fac tors a pplicable to the .Rtudy ax-8a .are i nclude d i n Appendl ~ A. 
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DES CRIPT[ON OF AREA 

Phys~graphy 

Baca C ounty is located i n the e~re~e southeast c oirneir of the s tudy 
a r ea; with Kansa boirdedng on the e ru:; t ., Oklahoma and New Mexico to the 
south, Las An· m a s C ounty on the west, and Bent and P r ower s Count i es on the 
north. The c ou ty is rec tangular in s hape w ith east-wes t nd north-south 
d imens ions be ing 57 m iles and 44 m iles respe t ively,, county area= 256 5 
s qu ~ e mile . The 1960 popul ati on was 63 10, urban population 1791. r ur al 
popul ation 451 9 ; 1960 popul3,tion of principal towns in the count y is list ed: 
Springf"eld - 17 9 1J Walsn - 856. P ritchett - 247. ·2 ampo - 235, Two Buttes 
111 . a nd Vilas - 107. Major highways a ire U . S . 287 - C olo 59 and U.S . 
160 - C olo 100., and C olo 51 . The area i s s e E"ve d y the Atchis on , Topeka 
and Sant a Fe R a iliro~d , The r ounty has one air.por t wi h a lighted -~,.mway 
nor th of S pringfie l d. P r inc ·pal industries are farming, livestock rais ing 
a , d. r c ireat ion. Th"" r ea is noted fo ~ b!i'oom ~co:!"n pr odt1ction ., 

The m ajo1; ity of the aunty l s r e l atively flat t o s lightly rolli ng wi th 
roughe ~ terrain o: med y extensiva e osion exis t ing in the no ~th r;este;rn and 
s outhwes ter n pa.rts of the c ounty. The su .... fa e dr a inage is genel"ally to the 
e ast a t about 25 feet per m ile with the m aj or., inte:~m ittent str eams being 
Two But e Creek, Wild Hoir-G e rre e k, Bear Cireekp Sand Arroyo,. Cair!"iz o 
Cr eek a nd the Cima r r on Rive ;r•. Two Buttes Reser-vo i • is l ocated in the 
north part o t he c ounty and i's used foir wild life ha bHat and irrig a t ion 
water storage. 

An intens· ve i r igation well development has bee n unde way in the 
county s i nce th early 1950 '1s . An estimat d 40., 000 a c?'es was irrigated 
during 1964 . The majority of the irr ' g tion a pplication was gr ound-water 
with a s m all a m ount obtained from s ur fac e water storage in Two Butte s 
Reservoir . An ave age ir rigation well in the a r ea is dx- illed about 300 feet 
d~ep, li.fts the wat r about 150 fee t;and pr oduc es abou 900 g .8,llons per 
m inute , The p; in ~ipa.l aquifers a e the Ogallala for m at· on.. Dakota 
Sandstone. and Ch,?.yenne Sands t one member of the Pur gatofre for m ation. 
The aqui.fers other t han the Ogall~a for m a tion are genell·ally found to be 
a, t esian. Gr ound =wate r leve ls have been declining in the a ,rea and will 

ontinue to do so unles~ the rec:::hs.t>ge to the aqu "fers appx-oxi m t e3 the 
withdrawal. 

The ave:r-age annu 1 pr e d pHat.ion at two we ather bu:reau stations in the 
county is li s ted~ Sp:d.ngHeld = 14, 73 i nche5, 'I\vo Buttes - 13 . 85 inches , 
The area is subj e t t o higl?, w· nd..:, wh" c h often cause sev.er e wind e r osion 
of ul iva ted fields . 
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Cattle feeding opera ions » meat pr ocessing facilities and fe rrtilizer 
manufacturing ar e worth considering fo r the ar ea. To insuire that the 
county doe" not r etur n to a dus t bowl ax-ea the ground-v;ater resour ce 
should be us ed effici ently and methods initiated immediately to incr ease 
the recharge to the aquifer s. 
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Bent Countv is located in the east central part of the study ar ea with 
Las Anima.s. and Bac a Counties to the soutb,, Otero County to the west. Kiowa 
County o_n the nor th and P r o·~ver-s County on t he ea.st. The c ounty is rectangular 
in shape with the nor th-south,. east-west d imensions being 43 miles a nd 36 
miles r espectively. c ounty area !517squar-e miles . The 1960 population 
was 7419, ur ban population 34021 rural populat ion 4017; 1960 po~ulation of 
principal towns in the c ounty i s listed: Las Animas - 3402~ McClave ~ 129,, 
and Hasty ~ 126. Mt>.jor highways are U. S . 50, Colo 61 Colo 196, Colo 194. 
Colo 183. and C olo 101. The Atchie on, Topeka and Santa Fe raib:-oad serves 
the are a . Las Animas· has · a sma ll a irpor t that is used by loca l pilots and 
for c r op dusting oper ations. P rinci pal indus t r ies ar e far ming., livesto k 
raising a..,d re r ea · on. Sizeable bentonite deposits are located south of 
Las Animas. 

The southern part of the county is pl':'imarily gx-azing land disse cted 
by numer ous gulleys . The sur fac d r ainRge is t o the nor th - nor th.east in 
the southe~.-n part of the county and to the s outh i n the area north of the 
Ar kansas Rivci.~. The Ar kansf\S River flovvs in an east - west direction 
thr ough the uppe r half of the c ounty: the P mrgatoir e River • Rule Creek. 
c ·addoa Cre 0 k., and .,,~1:u<l Cr eek flow into the Arkans8.s River from the 
south; Horae C eek., Adobe Cx-e k~ Gage.by Cr eek., P r.ov,er s Ari:oyo, 
L imesto~e Creek and Gr a v?.y 2.x-d Creek flow into the Airkans as .River from 
the nor th. John. Martin Res3r vofr,. Mud'"" y Creek Res ei~voir. prut t of Hors e 
Cr eek Rese1·voir an part of Adobe Creek Rese rvoir_ "' !.~e located in the 
county , Sever al lar ge i. dgatio::1 can.ab a r e found i n the county: Ft. Lyon 
Storage Canal. Ft. Lyon Ca.nal. Kicking Bird C::mal. Highland . Canal and 
the Cons olid,=.ted Ex~e nsion Ditch , The surface eservoirs fut"nis h ·wildlife 
habita t. r-e c "e ation,. irrigation wate r s torage ·and flood c onh.~01. E vapoA~ation 
suppi:"essicn p ogr::ims for exposed water,." s m.~faces c<;>~ld s al vage a. sizeable 
amount of water in this county . . 

Gr ound- ;tJ ater supplie3 are used to sup ple ment sul~face -water supplies. 
Irrigation wells ded ve theh" supply fli.'"om the alluvial filled valley nea:it' the 
Arkatnsas R iver. Tnese wells a Jl·e :rre.lat ively s hallow- leBo han 100 fee t 
deep a nd gene:-z.lly Ht the water les s t.1.nn 50 feet. Deeper wells a.-re 
dd lled into the D2.kot a Sandston 2nd/ or. the Cheyefine Sandston.e member 
of the Pur~gat o·~e Foz-mati on. Thes e wells m ay be 300 -400 feet de ep and 
generally pl~odu~e l e s than 50 gallons per m irute . 

The U, S , weathe i· bur e au station a t L a s Animas has r ecor ded ~-n 
avel .. age annual p z:•ecipitation of 12 . 25 inches. 

Water qn"!lity problem ::; e rs t i.n the ai-ea, The m unicipal water 
s upply for L a5 .An·.mas is obtained f;i-.~om shallo-,v ,•1ells and is very 
obje ;_tlo:2abL. to th,~ taste. 2 ::-t~~r quality w ter fm." dom1~ .. c.ra~ ,:,s e would be 
a gr-e.s.t boon to the a r ea. 
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Chaffee County is located in the mountainous area of the upper r eaches 
of the bas in. The c ounty i s bor dBre d on foe north by Lake County, on the 
west by the C o~tinental Dividep on t he s outh by Saguache aI1d Fremont 
Counties and on the eas t by P ark County. The c ounty is quite irregular in 
shape, be ing about 45 miles long and 30 m iles wideJ county area - 1039 
squar e rn·les. The 1960 population was 8298., u rban 4560g rur al 3738; 
the 1960 population of principal towns is listed: Salida - 4560~ Buena 
Vista ~ 1806 and Ponc ha Sp:dngs - 201. Major highways in the a r ea are 
U. S . 24, C ol o 4a U. S. 285, Colo 15, U . S. 50, Colo 6, Colo 29 1, Colo 162 
and Colo 306. The a r e a. is served by the Denver and RJl o Gr ande Western 
Railroad . The c ou nty ha s small airpo:rts at Salida and Buena Vista. P r incipa l 
industd.es ru.--e lives to~k raising mi ning, tour is m and re c1reaUon. The stat e 
refo!"mat or y ·s a t Buena Vist a . Colorado Game and Fish Department have a 
s izeabl~ fish hatche;ry on Chalk Cr e ek . 

. The c ounty is bo:-dcred on the west by t he Continent al Di vide with sev= 
e r-al peaks o·;er 14, 000 fe et in elevation., The Arkans2.s River flows thr ough 
the centr al por tion of the county in a north-nor. thwest; south - southeast 
direct ion . The A t'ka ns ".s Rive ir falls at the rate of about 30 feet per mile 
between Bue na Vista anci Salida . Several mountain s tr.~eams feed into the 
Ar kans as Ri ver fr om both sides : Lost Canyon Creek, C lea- C:reek1 Pine 
Cr eek., Th:g;-ee Elk f;x-eei.(. C ott onw ood Crceki Maxwell C r eek, Dr y Cr eek, 
Chalk Cr eek, B,cowns r:'.reek. Th.,.ee Mile Cr .eek, F our Mile Cr eek, Sand 
Cre 0 k, Squaw C r 0ek, South For k of the Arka.rr.s2.s River, T out Creek. 
Seven Mile Creek and Fout/" 1v1·1e C r eek. Cle ar Creek Reservoir is locate d 
nea).• t he ArkanGas River in the upper end of the c ounty . 

,3ort_e irrigation is practiced on the narrow v-alley floors adjacent to the 
.\rkansas River a nd tributa ries. The primary source of water supply for 
irrigation is surface water divers ions. A few irrigation wells are used. 
Irrigat ion is principa lly on meadows a nd alfa lfa. Per acre ·application 
rates are excessive, but the r eturn flo w he Ip maintain the flow in the strearr..s 
in the late sumr~er. 

U. S . Weather Bureau stations a t Buen.a Vis ta and Ssilid~ recorded 
an average annual precipitation of !: . 6° inches and 1 o. 87 inches res pect ively . 

Summer cottagea v lodges . ski r esorts , and construction projects 
(Home s take anci Frying Pan. Arkansas) will impose additional r-equirements 
on the wate r supply . The quality of the water is generally very good 
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Crowley Countx_ is located in the nor th centr al part of the study a ea 
with Li nc oln County boR"dering on the nor th, Kiowa County on the east, 
Otero Coun y 0:1 the so~t h and Pueblo C ounty on the wes t . The county 
is appr oximately squar.e in shape; the east-west and north-south 
dimensions a r e 30 m iles and 28 miles respectively, county area - 80 3 
square miles . The 1960 population was 3987, ur ban 1254~ :rur al 2724; 
1960 population of principal towns is listed; Or dway - 1254, Sugar 
City - 409, Crowley - 265, Olney i::>prings - 263 . Major highways are 
U.S . 50, Colo 96) Colo 6, Colo 167, Colo 207, and Colo 7 ~~ ·T,ns::~.~
Pacific Rail oad s erve~ the a ea. Ordway has an airport southwes t of 
town. P rinc ipal iudust , ies ar. e farming, livestock r aising and recreation. 
One of the two s ugar beet pr ocessing pla11ts in the 15 county area is located 
at Sugar City . Th~ National Sugar Manufacturing Co. plant uses about 20 
tons of water,.'" per t on of l;>eets processed. The plant obtains the water 
supply from Lake Henr y and dischar ges to L ake Mer edith, 

The s urface d\"a inage is generally to the south or southeast, Major 
drai.nage ways are Horse Creek, Pond Cz-eek; Br eckenr idge Cr eek, and 
Black Dr a\v. L ake Meredith. Lake Henr y,. Cudahy Reservoir, Hoirs e 
Creek and Bla k Draw Reservoi r and numerous small ponds a r e in the 
county, . . The reservoirs pr ovide stor age for irrigation and industrial 
water and wild life habitat - e vaporation s uppress ·on techniques s hould be 
impleme ntedo 

Appr oximately 100 irrigation wells ver e repor ted in· the county during 
1964, Soft water s upplies for dome,_,tic us e a re found in the ·Dakota Sandstone 
and the Cheyenne Sands tone m anber of the Pur gatoire formation. 

The average annua l precipitation at the tL S . Weather Bur eau station 
at Or dway is 1 L 28 inches. 
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Custer Coun~y is located in the west central part of the study aJ:"ea, 
bor deJ:"ed on the west by the Sangre De Cristo Mounta in:;; , on the nor th by 
F r emont County, on the e ast by Pueblo County a nd on the south by Huerfano 
County . The county is irregular in shape with the east-west and nor th- J 
south dimensions being a bout 35 miles and 25 miles r espective ly~ county 
ar ea - 737 square miles . The 1960 population w _as 1305, u!'ban - 306, 
rural 999; the 1960 popul ation of princ ipal towns 1s listed: Wes tcliffe -
306) San Ksabel - 204, Silve , Cliff -- 153. Colo 69. Colo 96 and Colo 27 7 
a r e the m ajo highways in the are a , The {.;Ounty h as a small a ir port s outh-
east of Silver Cliff. P rincipal. indt!:stt>ies are lives tock r a is·ng, tourism, 
recireation and fa:r-ming, Remnants of old m· ning and p ospecting operations 
a r e qu ite prevaJ.ent i n the a r ea , 

The c ounty is bor dered on the eas t and west by mountainous te r r a in .. 
The "wet mountain valley" is o:rien e d ln a nor thwes t_ s outheast direction. 
Many streams exio t in the a ea with th~ m aj or ones being Grape CE'eek . 
Oak Creek, Hat'dscwa bble Creek and Texas Creek. De Wee ;:; e Res ervo·r 
is located abou t five m Ues nor th of Westcliffe . 

Some irrigation wells exist in the 2.re a, but the maj or ity of the 
irrigation water us e is diverted from natur al s t r eams . 

The 1964 annual precipitation at Wes tc iife and Wetmor e sta tions 
was 17 _. 70 inches and 18 . 70 inches r espective ly. 

The county has poten i2.l for i ncreased touris m and r ecreation u e . 
Renewed m ining operations might pr ov fe as ible i n the future . 



El Paso Countyg the most populous county in the study area 9 is bounded 
on the nor·,fi7J~TOougTas and Elbert Counties 1 on the east by Lincoln County, 
on the south by Pueblop and on the west by Teller and Fremont Count ies. 
The county is approximately 50 miles in the east~west direction and 42 
miles in the north --south direction, county area "' 2153 square miles. The 
1960 popula tion was 143, 742, urban 109,257 ~ rural 3,.1, 505; 1960 popu-
lation of principal towns is listed : Colorado Springs - 70,194, Manitou 
Springs - 3626 , Knob Hill ~ 36129 fvywild - 28.49, Fountain - 1602~ 
Broadmoor - i585, Chipita Park ~ 894, Black Forest - 687, Cascade - 543, 
Palmer Lake ~ 542, Roswell - 352, Calhan - 397, Monument ~ 204, Pikeview -
184, Green Mountain F a lls - 179, Peyton - i 11, Ramah - i 09;; Security 
Village9 Ft . Carson, a..?1d the U , S. Air Force Academy populations are 
not listed . Major highways a.re !nte1--state 25 ~ U , S , 85, U . S . 87 • U. S. 2•1, 
Colo. 1, Colo , 4, Colo 83 0 Colo 122 ~ Colo 04, and Colo 114. The area is served 
by the Denver and Rio Grande Western Railroad, the Atc.hison, Topeka and 
San.ta Fe Ra ilroad ~ and the Chicago , Rock Island and Pacific Railroad . 
Peterson F i eld airport is located east of Colorado Springs . Principal 
industries are touris m ~ recr ea.tioni m anufactur ing, mining p livestock 
raising~ far m ing and military operations . 

The county is bounded on the west by mountainous terrain. The 
easter n part of th2 county is slightly r olling a!.}d supports cattle raising 
operations . The Black F ores t 2.!'ea is in the northern part o! the county 
and is considered as the drainage boundary between the South Platte River 
Basin to the noi·t'l and the Arka:n~as River Basin to the South . Irrigated 
farming operations are underway in the F'ounta in Valley sc.-uth ot Colorado 
$prings and in t he Black Squirrel ~.nd Jimmy Camp Valleys east of Colorado 
Springs , 

Major st.rea ms in the county are Fountain Creek~ Cherry Creek~ 
Kiowa Creeko Bijou Creekp Big Sandy Creek9 Horse Creekp Black 
Squirrel Creek, Chico Creek and Jimmy Camp Creek ~. Numerqus sma ll 
reser"voirs for irriga tionp m unicipa l and industrial water storage are located 
in the county , El Paso county ha s more registered wells than any other 
county in the s tt.1dy area . The m ajor quantities of ground water are pumped 
from the shallow a lluvial filled va lleys , The Dawson Arkose p Lara miep Fox 
Hills and Niobrar a formations yield lesser quantit ies for domestic and 
industria l uses - Ground =water levels have been declining in severe.I :':1-rea:; 
of the shallow pumping and depletion coulci ea.sil)'~ occur . The Colorado 
Springs are-a repr esents the most highly urbanized area in the study area, 
but the outlook for adequate water supply is ver-y encouraging due to the 
Homestake wat er development project 9 a nd the Frying Pan Arkansas project , 

The average annual pr ecipita tion at the Colorado Springs Weather 
Bureau station at Peter son Field airport is 13, i 9 inches . 
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Fremont Cou__!l_!¥ is located in the western part of the study area. 
The entiire county i::; in mountainous ter rain exce pt for a small portion 
of the "South P ark Area" in the north west part of the county and foothills -
plains ar ea south and east of Canon City. The county is appr oximately 
rectangular being 58 miles and 30 miles in the east-west and nor th-south 
directions respectively. county ru:-ea, - 1562 squar e miles . The 1960 
population was 20~ 196. urban - 11., 794~ r ur al 8402; the 1960 population 
of principal towns is listed" Canon City - 8973_. Florence - 2821 , Lincoln 
Park - 1345-. East Canon - 1101:, Rockvale - 413, Coal Creek - 206 .. Brook
side - 175. Penrose - 112, Cotopaxi - 108, Portland - 73; Williamsburg -
57; P r os pect Heights - 50. Major highways are U ,, S _ 50, Colo 6. Colo 67,, 
Colo 69 a nd Colo 9. The area is served by the Denver and Ri o Grande 
Wester n Railroa d and the Atchison,. Topeka and S~n ta Fe Railroad. Fremont 
County airport is located east of Canon City ,. Principal industR"ies are 
farming. livestock rai~ing min.ing.. tourism •. recreation and manufacturing. 
The ColoE" atlo S tate P rison is at Canon City. 

The A r k ans;;i.s River travels in an easterly direction thr ough the 
central part of the county .. Numerous strearn.s discharge into the Ar.kans as 
River: H .. w.ard Creek.. Stout Cre,~k. Hayden Creek, Cottonwood Creek, 
Coal Creek, Texas Creek, Copper Gulch,. Gr ape Creek. Chandler Creek, 
Hardscrabble Creek, Ei.ght l\lT.Jle Cr eek Four Mile Creek. Currant Creek, 
TaUaJ1assee Creek. Bernard Creiek and Bs.c.ger Creek. 

Except for loc al irri gat ,:d plats of meadow, g!'ass. alfalfa. or small 
grains . the m ajority of the irrigation in the county is practiced in the area 
south and eas t of Canon City . The major source of irrigation watex- is 
f r om surface supplies ,. 

The averc.'-.ge annual p!"ecipitati.on at the Canon City station is 12. 66 
inches . 

Huer ~ano Coun~ lls loc9.ted in the southwestern par t of the study area; 
borde:red on the west by the Sa.ngr e De Ciristo Mountains , on the south and 
east by Las Anlmas County and on the north by Custer and Pueblo Counties. 
The county ~s h·x-egular in shape . The ea.st-wes t and north- south dimensions 
are appr ox! m a.t -=-ly 80 miles and 65 miles respectively,, ~ounty area - 1578 
square miles . The 1960 population was 7867 .. u rban - 5071 . rural 2796; 
1960 pop11lation of princi~al town..-s fr~ listed:, Walsenburg - 5071~ La Veta -
67Z, Cucharra .- 200 and Gar dnex- - 155 Major highways arre Interstate 25, 

. S . 85 ; U . S . 87, U. S . 160. Colo 1. Colo 69, Colo 10 and Colo !tC The 
a rea is ser-ved by the Denve r and Ri o Grande West ern Railroad and the 
Color a do c>..nd Southern RaiLroad. The county has airpor ts noirth of W alsen.:. 
burg and n.o:rb o.f La Veta. P rincipal industries are livestock r aising., farming, 
recreation. tour ie:m, and mir..ing .. 
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The principal drdmi.ges ar e the CucharRcs River E.nd the Huer'fa.no 
River. Numerous str eams empty into the tw o m G1.i n river s . The cu-ainagc 
is _gener.ally to the northeast . S,~veral small r eservoirs or lakes ar,e 
loca.tec! in the c ou1 ty: Cuchax-as Reser voir. a nd Lindsey Reservoir a X"e in 
the easter n par.t of the c ounty. 

The city of Walsen u r.g needs an impr oved water supply a nd sewerage 
disposal sys tem. 

The 1964 r r ecipi:·atton at Walse. bu ~g pcwex· plant stati on was 12 .. 90 
inches, 

Ki.owa County is !oc atr~d in the nor thea"'ter.n oa'!f' t o f. t he study a J:"ea ; - ,_,_.,...~ ,. 
bordered on the nor th b;y -,.,heyemrn c.nd L"ncoln Cou.n i eB" on t he s outh hy 
Bent .. P r ov,cz-s ,::md Otero Countt~s. on the west by Cr o0vley County and 
on the east by the olorado - K'1nsas st G.te lin-. The county i.s a ppx-o~j .. m a..tely 
rectangular in shape. Tbe eas t ~wes t 2.n d nor ti.'-1-south dimen,"3ions a r e 7Q 
miles and 24- m iles resp,8,::ti.-vely,. -oun-t:) a .·-e,. = 1792 squar e m HeB. The 
1960 popula ti::m vrns ?.425, u r b2n - 929., r u ral " 1496; 1H60 populatio n. of 
principal t.---::;3s . ~s listed: Eao.s ~ 929,, H as\=1en. - i69 . Tmvner ~ 126, and 
She :d dan - 90. Major higln mys ar e U. S . 385~. U. S . 287, Colo 59 and C olo 
96 . The a1re a. i s ser ved by the !'.!issouri P acific Raih:-oa d . The com ty 
has an c\irpo.rt a · Eads . P A"'inci.p-al industries are li vestodc :r'ais i ng., fai'.'m i.ng 
and x-er.:reat ion , 

T he county i s • e l a tively flat . The surfa.c e d ·a i n a ge is gene n 1Jly t o 
the s outhe ,s t, rvtajot ' sL:-e.;..m ,3 a r. e Mus+c\r.,g C ;:'eek, .Adoh c C ~eek, Rush 
Cr eek~. B:g S . ..ndy C~·e ek. s.nd W:d.d Hor.•3e Cr 0 ~k . Numerr ~u:3 lakes ;;.~nd 
re.s ervoir.~ ..tr.' e loc ate d i n the county :: p2.;r t of Adob~ C ::·P. ek R esei: voi t\ 
Ne i: So Pah R~seI.~vofr, Nee _Jo,::;he Res e ;:,yo~r. ee G-;:anda Ses ex-vofr . 
~nd N ee SI~ah Res e::.~voi·~, al::" e fo ;: irrrig~.tion v2.ter stor c.ge T heBe :r-e r;er , 
vo · ii'S d(Jre subjec t t o h!gh ~vapo ir_a ~iorr l.osseR. 

L E:.ke C ounty is loC' :~ted ; ~t the he.«d w.:,,te , -s of the Ai.~kans r--.,3 River 
The county is i K"r 'egular' in Bhape, The nm: th ~;south c1 '1d e,:> .. s t - west dim ension-;; 
a . e 22 m ile3 and 17 milef: ;,~eapectively~ c ounty Str-e a c :mo s qua;;-e m ile ,, . 
The Hl5 0 po~n 1l2-,H on waa 7 101 .. U li' b 2 n - 4008. ;:--u.r al J 93: 1960 popula E or: · 
or pr i ncip?J. tovms i-a h:;te.d, L .. a dvil l. . - 4 008. ClimF .. "i.~ ~ rn 09. Str i.ngtown -
21 3, p'.nd Tw i n L 2.ke s - 153 . Major h" ghw c1.ys '.llr' e U S . 24, C olo 9 1, Colo 4. 
Colo 300, an<l C olo 82, Th~ 2r.-ea h,; 2:e irved by the Dem:e r:' a nd H.io G !'1":nde 
Wes tern R ail :'o ct.d an d the C ol m·.:do a nd Southe'm R i' i:'oad . The c ounty ho.::: a n 
ai "po·,_-,_ at L ead·vil le . P ,. incip:::l ·nctm,tr.ie,-:, a ~8 m ining, live .-->toc-k raising .. 
x-e cT eat.ion 21.cd tourism 
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The m:?.jor:" stt"e8'.m i.o the Ar krn.sas Riv~r with numerous tributa.'.·ies ~ 
Lake Fork C t'.'eek,, 'Nillm.v Cr>eek, Halfmoon Creek. Box Creek, Lake Creek,. 
Union Creek~ Emph~e Gulch~ fowa Gulch, California Gulc h, and Evans 
Gulch. Turquoise Lake or Sugf'.:.."' Loaf Reservoir c: nd Twin Lake3 Res e;-rvoi:.:-
are used for industr i,J. and ir rigation watet' .2toir-~ge r es pective ly. 

The ave1-age annual precipitation &t Leadville is 18 . 43 inches . 

Las Ani rp~ ~~~~t:t is loccJ.ted in the southern pru,:, t of the study area 
bounded on the south by the New Mex.ir.:o-Colcr ado state line, on the we Qt 
by the Sang1.: e De Cristo Mountains, on tne north by Hue;,,""fano, Pueblo, 
Otero 2,nd Bent Counties. 2md on the eas t by Baca County . The county 
is irregular frl shape .. The e~st.-west and nox- th~·south dimensi ons are 115 
miles and 56 miles :respecti'lely. co1.mty area 4794 squm~ e miles. The 
1960 population was 19 .. 983, mrhm - 10691, rural - 92f:!2 ~ 1960 populz.tion 
of principal town.a ·ls· listed: Trinidad - 10~ 691. Aguilai: - 771, Valde1: ~ 
447, .fa.ns en - 3f,3. Segundo - 324., Har kvi lle - 261 , Kim ~ 258 .. Cokedale ~ 219_ 
Weston - 210., San Juan - 184 .. Brans on - 124 and Hoehne - 108. Major 
highwc1.ys are Inters tate 25, U . S. 85, U , S . 87~ U. S . 160. Colo 12. Colo 350 .. 
Colo 239., Rnd Colo 100. The B.1rea is served by the A t.chison.. Topeka a nd 
Santa Fe Raifroc.d . the Colo::-ado c:-.nd Souther n Railr oad a nd the Daive~ and 
Rio G!'Rnde WesteAn Railroad. T rinidad has ~n 2-J. x-por t no:ctheast of town. 
Principal indu::str ies a,r, e livestocl, ·.:-aising. m ining. itecireation and touri.sm, 
The wester n pa:-t of the . county is mountainous., the central part is rela -
tively flat and the ec1.stern pa.r t is heavily dissected by strre2.rns . The 
principal streams are · the Purgato ire River and the Apis ha p~ River . 
Numerous in. ~rmitten.t streams R7t£ round in the a'l:·ea. Except for a small 

I 

a r ea i n the sot 'heastern p::Jrt •~i the cou nty, the drainage is generally to 
the no:rtheast , 

The annual precipitation for 1964 at the Trinidad station wa s 12. 27 
inches . · 

Otero Countx_ is located in the centx-al p.J.r.t of the study area, bouncied 
on th1:: north by C1rowley 2.nd Kiov-:i a Countit:!s, on the east by Bent County. 

_ on thl: south by Las .Anim2.s County, a.nd on the west by Pueblo and Las 
Animas Countie s. The cou1 ty is approximately rectangular in shape . The 

· north-south and east-v;c.s t d imensions c;.re 43 miles and 36 miles respe ctivd y ,., 
county at'ea .- 1267 squa.r·e miles . _ The 1960 population was 24, 128, urban -
12, 955 , rur al 11, 173~ U)6 0 popul r;:.tion of p incipal towns is listed: 
La Junta - 8026, Rocky Ford-. ,1929, .FowJ.er - ·t24 J. La Junta Village - 658; 
Manzanola - 562. Sw1nk - 348, a nd Cheraw - 173 . lVIajor highways are U.S. 
·s'J. Colo 207, Colo 71. C o10 ·2o z, f"".olo ZJ5., Colo 6 .. Colo 167, Colo 12, U. S . 
350 and Colo 194. The a:rez. .is served by the Atch~.s on., Topeka and S anta Fe 
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Railr oad. Airpo1~ts are located at La Junta and Rocky Ford, Pri nc ipal 
indust.i.~ies are fm 'ming: live.st.eek :raising.; to 1 t· iam and manufacturing. 
The Amer ican Crystal Sugar Company opex'ates a plant a t Roc ky Ford. 
Principal use of water Ls fo -;;: cooling pur poses . "A suga:r-- beet plant 
slicing 2500 to 4000 ton3 of beets pe1· day may r equire as much as 
5, 000, 000 gallons of cooling wat eir pex- 24 hours, " One ton of s uga-r· beets 
produces about 3u0 pounds of sugar, 100 pounds of dr ied pulp a.nd 1600 
pounds of water, 

Ground wate;-;~ a nd sur face water. 5upplies are used extensively for 
irrigation pid m2it ily i.n the V?tlley of tl1e Arka ns~.s River; Principal i r ri = 
gation canals in the county are the Rocky Ford High.li ne Canal, Oxford 
Fat"mers Ditch., Otero Ca.nat CatHn Cana l., Holbr ook Canal. Ft. Lyon 
Stor ag~ Canal , Ft., Lyon c~.nat and the Colorado Canal, Dye Rese!'voir .. 
Holbr ook Reservoir , and Cheraw L2.ke stox- e irr igation water'" The majority 
of the g!''oun.d wate1'.'"' pumpc.:::d fo::;, fr1d.gat.ion use is obt«,in.ed from the :r-el~\tiveJy 
shallow a lluvi al .fill. The D~,!wta Sandstone and the Cheyenn e Sandstone 
member of the Pu\•gatoire Formation p:1.0 ovide good quaUty water. to domes t.i:: 
and other small capacity wells ,. 

The 1964 precipit ation ..-.t the La Junta FAA afrpor t st~.tion was 6 . 68 
inches. 

Prowex·s Cou_t)j;t is loc~ted in the e f1St cent1r2.l pa.I"t of the s tudy ar.ea_, 
bor dered on the ea.st by the Colorado ~ Ka ns as state Hne. on the s outh by 
B aca County. on the west by Bent C ounty and on thE:; nor'th by K iowa. County . 
The c ounty is rec tcmgular in shape" The nor th-south and east - west dimen = 
s ions a r'e 43 miles and 38 miles ~·espectively , county a ,te a - 1626 squo<:-.•e 
miles '. The 1960 popula tion was 13, 296J ux-b&n - 7369:,_ r u!'al- 5927; 1960 
population of pri ncipal towno is.• lis t ed; L amrur - 7369. Holly ~ 1108_ Gra.nad a ·-
593. Wiley - 383~ B:r.istol = 282 and H &.1:'hn:m - 181. Major highways a r e 
U _ S . 50, Colo. 6, Colo 51~ Colo H)6., Colo 192 Colo 169., Colo 89. U . S , 2.87 
and U. S , 385 . The a:1:ea. is seirved by the Atchit-3 on .. Topeka and S a nt a. Fe 
Railr oad. Airports a ~~e lo<:ated at Lamar. Holly and Bristol, P r incipal 
indu..~tries are fa J£• ming, lives tock r ais ing, tour ism and rec t'e a tion. 

Ground ~water and surface -wate r supplies a:re used extensi vely forr 
irrigation. P r indpal Lr:d,gat ion canals ax e the Amity (.''.anal. Hyde Canal, 
Buffalo Cana l.., Fo.d Bent C an~d-" Lamaw C anal. Manv;;; l Dik h,. Sis.s on 
Canal, Ft. Lyon C a rrc;l_ P~1.wnee Cana l_ and Two Bu'tte .s C an«J. . The m ajo:d ty 
of the applied surfrt,ce water 5.s us ed tn the ir~0 igat.ed acr e3 adjacent to the 
Arkansas River" Ground-wa.ter s upplies e,1...:,:-e us ed to s ome extent in th is 
area also . A irapid irriga tion well rlevelopment is oc c:ulr'ring in the Souther n 
High Plains a :ire a of southe:rn P r owe ,.·s C ounty . frr igation wells near the 
river obt a in wate~· from the r el2.tively s h z.llow c.lluvial. fill. Wells in the 
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s outher .1 par t of the county ax-e tapping the Ogallala., Dake ~
Sands tone and the Cheyenne Sandstone member of the Pu;;-gatoiz-e Fo:-m.ation. 

The avell:'age annual precipitation at the Lamart station is 14. 20. inchei::: . 

Water quality problems exist in the Arks.nsas Rive:,r and i n the contiguous 
ground-w ater l'esex-voir. Excessive min-eral content makes the water 
objectionable to the taste and unsuitable for most uses . 

Pueblo Count;y:~ the second most populous county in the study a:rea is 
located in the west cent.cal pai't of the region, bounded on the nor.th by El 
Pa.s o County on the e.:i~st by Crowley and Otero q ounties_ on the south by 
Huerfano and L2.:s Animas C ounties. and on the ·'t11es t by Custer and F x-emont 
Counties . The county is i;:-:regular shaped. 'I'he no:-th-south and east=we:s t 
dimensions a :;,:-e 55 miles and 54 miles E"espectively, county ar ea - Z401 
square miles . The 1950 popule:.tion was 118~ 7117" ur b?.n ~ 103,. 33.9., rur c1,l -
15J 371; 1960 population ; of principal towns is· linted; Pueblo ~ 91~ 181_, 
Avondale - 666; Boone - 548, Blende - 500, Beulah - 425, Rye - 179: 
Pueblo Mount"'.i.n Par k • 168,, and Woodland Acres - H>B. Nfa.jor highways 
are Interstate ZS, U. S . ss; UoS . 87, U. S . 50, Colo 1) Colo 76, C olo96,, 
Colo 6 and Colo 165, Th~ area is served by the D-2nver and Rio Gr.ande 
Western R a l K'oad, Atchison.., Topelr.a and Sant.a Fe Raf.lr o~,dJ Colorado 
Souther.n Rail:roa.d and Missouri Pacific Railroad, P ueblo MeE1orial 
Airpor t is e s-,st of town, Princip2,l indush""ies G',re manu:.factu.:ring, mining, 
livestock r.~aising) farming_. tou:dsm and recreation, 

Princ ip~.l streams in the area ru-e the ArkanszA9 Rive-. the Huerfa.no 
River. the St Charles River, Fountain Creek1 Bl~ck Squfr1rel Cireek and 
Chicosa Creek, irrigation viith both sm."'face water- and g x-ound w, te:r is 
used extensively in valley aireas adjacent to s tre &,r.1s. 

The average annual precipitation at th~ Pueblo .Airpord Weather 
Bureau s tation is 1 L 84 inches . 

Teller County is located in the northY es tern pa".."t of the study area.< 
bor dered on the north by Douglas County; on the e~.s t by El P 2.so County. 
on the south by F r emont County and on the west by Pa;r-·k County . The 
county is frregular 0 haped . The north~south and east~,~1est. di men .. Bions 
are 33 miles and 21 miles r espe~tively, county area ~ 554 squa:1.~e miles . 
The 1960 popula tion was 2~95, U!'ba."l 1314, ruzal 118j.; 1960 populat·on 
of princip~.l towns iR, listed; Woodl.c.· 1d Park - 566, Cripple Creek -
61 4. Victor - 434_ Goldfield - 160 a nd Divide = 132. M2- joJ.· hi ghways a x' e 
U. S . 24J Colo 4 and Colo 67. P :d ncip~.l indus t ri en a~i:- e m ining , t ou.-dsm_ 
r ecreation and livesto~k rnis ing .. 
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The northern par-t of the county ditai.ns into the South Platte Hi ver 
Bas Ln and the Southern part of the county d rP..ins into the A:;0 ku.nsas R iver 
Bas in. 

HYDROLOGY 

Average annua l precipitation va-1,:- ies fr om about 45 inches in the 
mountainous a ~ea a t the west edge of the if•egi on to f:bout 1 O inches i n. the 
plains area.s in the ea.st part of the region . Xs ohyetal maps ::ire given 
for each month of the yea;,.~ and for tht! y,; a.r in the publication er;titled 
11Not'm al Monthly a.nd Aonud P recipitation for Eastern Col.oI:"ado" by 
G. L ,. Smith and E . F .. Schulz. The pubU.cation provides fo ohyetal 
maps for that a 1rea of ColoJ'ado east of the Rocky Mountain Foothills , 
Average maximum annual snow depths for selected mountain stations 
are listed '. 

Snow Sur vey Sta.Hon 

Bourrbon 

Ea.st Fo:rk 

Fou:r Mil~ Park 

F r emont PaBs 

La Vet.a Pass 

Monarch Pass 

St, Elmo 

Tennessee Pa.ss 

Twi n Lakes Turme l 

West Cliffe 

Av, Max. A nn. 
Wa ter Conte nt 

(inche;s} 

7 . 8 

13 , 4 

4 .. 9 

19 , 5 

8 , 3 

19 . 6 

12 , 6 

10. 9 

11. 6 

5 . 2 

Calculated Av Max. Ann 
Snow Depth {inches ) 

(moisture c ontent corw . facto;;·) 

26 (3 0%) 

43 (3 1 %) 

18 (27%) 

59 (3 3%) 

28 (30%} 

58 (34%) 

42 (3 0%) 

38 (29%) 

37 ( 31:r:o\ , I ) 

11 0 0·;10) 

The A r k ~,ns2s Rjver and t r'ibut,J1.E:i es dx·a in all of the 15 c ounty study 
aireq. e}tcept fo ll."' a s mall. a't" ea in t he k'> outhe:-:-n p2.r t of B~t:a County Hnd 
southeastern pa::~t of L,v:; Ani m a ;.:; County which i~ d 1tained by the Cima~r on 
River. Lar ges t rno::ithly flows occm.~ during_ prit M2.y, June and July a ,s 
a r e r-; ult of snov;pe.ck melting in t he uppe::- :-s ·e aches of the water:5 he d Rainfall 
ca.ucaed by thunde ic-stor m <11.c tivity c 2.n p:roducP. .;iz e able flovm fo the int~nnlttent 
str eams fo r shor t intervc).ls , Ce r tain ,ve8,ther- c onditions c,~n. pr oduc e r a ;,nfall 
that contd bute,, to djsas t r ous flooding in i.he b2.sin a..:, evi denced by the flood 
of June 1965 . A set of "Ri ver Sheets" 2,re found in E xhibi.t H . 
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Adjusted ~o,nna.l. Pr-ecipitation* fo~• Selected V. e .;l the ~· Bur.·e a.1.1 S tation•3 in the 

S t .!r t i on 
~-~ 

Eads 

H ·,Hy 

L a mar 

Las Ani mas 

Or-dw ay 

P eru·ose 

Pueb lo 

Rocky F or'd 

T rfoida 1 

'A als tnb r'' M' · !; 

D ohe r·ty Ran .. .;-:h 

Sp:dngi'l e1d 

S tonl ngton. 

Troy JSF 

Tw Cl Buttes 

---...r~-... --·---

Study .A ;;-oea. 
Lc v;.-,t~on 

Latitude _,,_,_._ __ .£.,2r:J~ l tu d~-
.Adjusted Xo,· m~;,., l Anr:~::tJ 
P !"(H; }ei. ~at.i on F n ch e ,~) _ 

3d 0 29 ' 

38 r, )31 

38~ 04' 

38t) 04' 

3 J et 1 3 

33~' 27' 

38 ~ 17' 

33 tJ 02 · 

37 ~1 10 

37 ~; 37 

371!l 12. ' 

37 t' l-i' 

37 &' 17 1 

37 fl J8' 

37 t,; 34 ' 

1J2" 47 1 

102 ?'..' 47 I 

1J2!0 37 ' 

103ri 13 1 

liJJ: ~:, t 

105/ll 04 ' 

104\!) 31 1 

1-J3 i;: 4l' 

1fH((1 Z9 1 

104(\ 48 I 

103ri 53• 

1 oz e. 36 1 

102' l 1' 

1 '.)3 tJi 19 . 

1)2 2•1 ' 

13 . (35 

t -4 , ,) 5 

14 .. 2 3 

1,) , 51 

10 51 

1 ! . 20 

12,. 75 

14 . 15 

11 , .29 

15 50 

13- 32. 

14 . 0.5 

t 6 . 15 

15 . 82 

l l. 81 

- - ----- -~---~-- - --~-·----

G. L. Smith a nd E , F . Schul z . .. Tu1~,. ! 962. 
"' 



Maj o.r g t ·ound-w ater Bu.p pHe3 aire obta ined fr om th e re latively 
sha l.low wate t able a qu ifer s of t h '-- allu vi al fil led valleys c ontiguous to 
the A rkansas R iver and t r>ibuta r ie s L esser. artesia n fl o ws are a va.Hable 
from deep..:~ for m ations undt.' .r lyi.ng ':i goo<l portio n of t he s tudy a r ~a 
\\I ells pumping fr o m the al l uvial- fill ed aquifers ne a li' fl ?!'ennial streams 
may ied HCt" the s t r eam flow duri ng cer- t;, in t 1. mes of the y ear Foir the 
mos t e Hi ctP.nt use of the to tal water- !'e.source however the we ll -:: must 
be utili z~d. 

Selected o ,rganiz a tion3 a c t ive to w;Her r esour c e investigations or 
admi n istratiozl in at .leas t som e part of the 15 c ounty :.s tudy a r e a a .r e Us ted 

1) t..: S B ureau of Re <'.' la mation 
2} U, S . Geol ogi. a l S ur vey 
3) c ·0::-p of Enginee~~s 
4~ U s _ Public Heal. h S e , vke 
5) Colorado Oepau-tmenl of Pub13c He ::J lth 
6) ~} S D A _ Soil Cons e!"vat.ion Ser- vice 
7) Fed..,.ral Land B ank . WicMt: a_ Kans as 
8) Sta e Eng:meer-s Offi <:-e Dt nv€ r 
9) Di . cion Engine e :r>:S Office Pueblo 

tO) C olorado Wa te.!' Conse::·· vati on Board D -"!n ve .:-
11} S outhea;5t~rn ('ol o~·'a d o Wa te r Cons e ,':'vancy Di.str ic t 

(]eo.rge E ve lr"et! . Sa l :da . C olor.a do 
C harles Irwin. Buena Vi6ta 
.Jame.:i Shoun Canon CHy 
1'""'rank Dilley Canon City 

Selby Ynung. C olorado S prings 
JJ Sid Nichols_ ManHou Spd ngs 
Ha t"old H , Chr isty_ Pueb lo 
Dave Cirul i . Boone 
Frank MUe nsk ( La Junt a 
W m . Baus erm an J r Manzanola. 
J _ Wayne Ben.nett . Or dway 
He.r·bert S c h.r oede;.- o ~'dway 
Roy D. C oope il" La~ Anhna.;;. 
K enn et h R Sh aw L a;:; An i. m as 
.!a mt.".'S E . Wagner Lemar 
C h a.rle.:i Bei3e Denvf.' Jt 
C:hRrles H B ous t ead. Pueblo 

tZ) Arkans as Va lley T ask Forc e Co mmittee 
13) Ark:msas River Compact Administ:r2.tion 
14) Colorado 'Watf~:r Cong :--ess 
15) Pu ""gato ir e River Wa ter Com,er-vanr-y Dtstr i c t 
16) C olorado S tate Un · ve '!"sHy 



Exposed rocks in the s tudy rut ea r.ange in geologic age from the 
Pre-Cambrian to the Recent. The exposed r ocks i_p. the study ar ea east of 
the Rocky Mountains Foothill Region are generally remnants of th e Cx-etac eous_, 
Tertiar y ~. and Quaternc> ... ~y per.iods _ . P r imar y ground-water producing formations 
a r e the alluvium deposits along the per ennial streams, the Og2.l!ala in the 
southeastern pa!'t of the study area, the Dakota., and the Cheyenne Sandstone 
member of the Purgatoire. 

Generalized sections of the geolog5.c formatA ons for cer t2.in counties 
in the s tudy area e1.re given in "Colorado Ground Water Basic Da ta. Reports ". 
"Ground Water Series Bulletins "i and in "Water Supply Papers"; 

Baca 

Bent 

Chaffee 

Crowley 

Custer 

El Pa~o 

Fremont 

Huerfano 

Kiowa 

Lake 

Selec ted Referenc e 

"Geology and Ground-water Reso·Jrces of Baca C ounty9 

Color do." Orr-oun.d-water Sedes Bulletin No ,. 2. 

"Colorado Ground- water Basic D~ta Report No . 14' ' 

"Thermal Springs in the United State,.s·, " l:"SGS Bulletin 
No. 679-B. 

"Water in the: Dakot a and Pur gatoi ire For r.1c1.tions in 
Otero County and the Southern Pa.r t of Crov; ley County. 
Colorado" 

"Prelim:L.-la:rcy LiBt of Deep Borings in the United St3.tes , " 
USGS WS.? 149. 

"Ground 'Wate 1.:· in Fountain and Jimmy Camp Valleys _, 
El Pas o County, Colorado , " 

"Colorado Ground Water Bas ic Data Releas e No. 18" 

"Colorado Gr-ound Wate:r Ba~ic RepoJrt No. 411 
. 

11Geology and .-;' r oundQwater Resoux-ces in Eastern 
Cheyenne a.nd Kiowa Counties_ Colorado;, 11 USGS., WSP 
1779-N 

"The .r-mal S p;rings in the UnHed St;,tes ' '. USGS Bulletin 
679 -B 



Las Ani mas 

Otero 

Prower s 

Pueblo 

Teller 

W.ATER RESOCRCES ________ : ___ - - ·--- _ , .-o ..: ..... 

1 9 

.(;elected Re~er-ence 

"Geology of P a.:r·ts of Las Ani mas,. Otero a nd ~ent 
Countie:3. " Colo r-ado G eologkal ur vey Bulletin 27 

"Water in th<.: Dakota and Pur g~, toire .F'ormation.s j_n 
Otero County and the Souther n P art of Crowley Coun ty. 
Colorado. " USGS, WSP 1669~P 

"Geology and Ground-water Resour c es of P r owers 
County_ Colot'ado .. " U.SGS, WSP 177 2. 

"Colorado f''r ound Water Ba:sic Data Release No, 18i' 

11Description of the C olorado Springs Qua d:ra ngle. USGS . 
Atlas, Folio 203'' 

Surface Water 

Gaging station d-escr iptions. hi storical gaging station rei:-:o il."ds , a 
mas ter lis t of decrees from the State Enginee r s Offi<;e , a g r aphk lis ting 
of major dee ees water d f..str icts map, and a river- mUea.ge i ndex a-re 
g iven in e.ppeo.dkes B C, D, H, I_. and J res pec tiv ely, 

A c ounty summ~ r-y of surface ~water s upplies , histot': c .. ~l annual y ields 
and deliver y s c hedules . limited quaHty analys es , trends of annual y ielris. 
and fut ure supply outlook a.r e give n in the foll owing table -



Ba a 

Bent 

Chaffe e 

Cr owley 

Custer 

S tRFACE-WATER S lPPLY 

Av. Ann , Flow 
-~_g:e f ee_) 

0
_ 

-- --no recor d- -- -

Ar kansas R ver 
(at Las Ani mas) 

167. 000 

Purgatoire River 97 . 000 
(near Las Animas 

---· Ar ka n,;, a s River 3 14, 000 
( at Granite ) 

Clear C"x·eek 
{above C l_ear 
Gz-eek Res ervoi r 

C ottonwood Creek 
( near Buen a Vis a} 

Ar kansas R i ver 
( at S a ~ida1 

Grape Cre k 
(nca.r . West Cliff~: 

52 000 

43, 000 

451, 000 

2 3, 000 

max a v , fl ow o cu:ra 
in,Tune; m in av_ fl ow 
o e: cu s in September, 

1nax. av, fl ow o cu:r.s 
·n August; m in . av, 
·1ow occur s • T 1n .,. an . 

m ax. av. flow occurs 
i.n ._J un~ m in av. fl ow 
o ccurs in Fe-. :·uary 

max. av fl ow occux-s 
in J une m i n av flow 
o~cur-s jn Februa ·y 

max , av fl ow o CU!"B 

ir J une. rn !n av. flow 
occ,J irR i n .Apf'i l 

max. av. n ow oc curs . ,, 
1n •. une. m in . av , flow 
0 cu rs in F'ebruary 

poor 

fa i r 

fai.~ "' 

g ood 

good 

good 

max , av, flow occurs good 
i n J un(; . m i n , av. How 
occurs in ,. anu:1:l:"y 

Future 
Trends ~~' 

quantity 
and qual
ity should 
improve 

F r ying Pan 
Ar kansas 

Project , 
T r inidad 

P r oject 

qua.h !Y may T r. inida.d 
deteoriate P r oject 
d~P. to i ncreas ·.d 
a; ;, u;,~t rearn ~ 
q_u;1 .-i. t1 t y an F y ing Pan 
•~ual:i-ty Ar kansas 
should P oj ect r-.: 

improve 

quanity 
and qual 
ity should 
imp!'ove 

Frying Pan 
Ar kansas 

P r oject 

10 



SURFACE-WATER SUPPLY cont'd 

Av. Ann. Flow 
County Supply {acre feet) Q_elivecy Schedu~ _Quality. Trends E}1ture SuP.E,!;r. 

Lake Lake Fork 30. 000 max. av. flow occurs good 
(above Suga~ in Junt:i min. av. · flow 
Loaf Reservoir) occurs in February 

Halfmoon Creek 21, 000 max. av. flow occurs 
g_o~q_d __ 

{nea,:• Malta) in Julyg m i.n. av. flow 
occurs in February 

Lake Creek 125. 0_00 max. av. flow occurs good 
( above Twin Lakes) in June,. min. av. flow 

occurs in March 
; 

L a s Animas Purgatoire River 65i 000 max. av. ffow occurs ----- ----- ---~-
( at Trinidad) in June. min. av. flow fait" quality may 

Trinidad 
occurs in February deteriorate due 

Project' to increased us·e 

Purgatoire Rive,: 17, 000 max. av. flow occurs t:au-__ uo~t.r~am ·~·-·-
( ,~ . ' ) near nt..~,-~;e in May~ min. av.flow 

occurs in November 
fair 

Frijole Creek 1. 600 flow occurs 
.. 

max. av. 
____ .., 

(near Alfalfa) in May, min. av. flow 
occurs in January 

.fg.ti:., _ " San .Francisco Creek 6,500 max. av. flow occurs 
(near Alfalfa) in May. min. av. flow 

occurs in November 

ti Trinidad 
Purgatoire Ri vex- 40~000 max. av. flow occurs ----- Pro;fctct 
(neur .l\lfa lfn) in Muy1 mi.n, o.v. flow poor 

occurs in January 
,. 

Otero Pux-gatoire River 74,000 max. av. flow occurs ----- Trinidad 
(near Higbee) in May. min. av. flow poor Project 

oce!m: s in December 



SURFACE-WATER SUPPLY cont'd 

Av. Ann. Flow 
County Suee.1:l (acx-e feet Delivery Schedule 9ua1~ty Trend!:: ~ - SuPJ?.!y - ·--~- ---.C-·-~- ·-- _.,_,.. --·----
El Paso Fountain Creek 8, 000 max. av. flow occurs Fair municipal 

(near Colorado _ in J uly. m in . av. flow water manage-
Spri ngs) occurs in February ment in the area 

will have an 
effect on quality 
and quantity 

West Monument 400 max. av. flow occurs poor 
Creek( near Pikeview) in May. min. av. flow 

occu s in January 

Templeton Gap 75 max. av. flow occurs 
Flo,">dway at in July., m in av. flow 

olorado Spr ings) occurs in Oct-Nov. 
.. i'-1 

Fremont Ar!rnnsas River 501 , 000 m ax. av. flow occur s &:~oet quantity and Frying Pan -
(near Wells rille in June, m in. av. flow qual ity should All:"kansas 

0 urs in Febr uary impr ove Projec 

Arkansas River 521 , 000 flow · occurs 
~ 

1.1uantity and Frying Pan max. av. g,:;o.:. 
( at Canon City) in June, m in . av. flow quality Arkansas 

occurs in February should im- Project 
prove 

Huerfano Huerfano River 24, 000 max. av. flow occurs g~ 
( near R edw ing) in June, min . av. flow 

oc urs in February 

Cu char as River 18, 000 max. avo flow occurs gc,~ -

(near La Veta) in Mayp m in. av. flow 
occurs in February 

Kiowa -- - --no re or d- =---



County 

Prowers 

Pueblo 

Teller 

S lRFACE-WATER S UPPLY cont'd 

Supel_y 

Apishapa River 
{near Fowler) 

Av. Ann, Flow 
.....J.acr e fe~ 

Arkans as River 
(at La J unta) 

Arkansas River 
(at Lamar) 

Ar.kansas Ri.ver 
{Colo . ~Kan. State 
L ine) 

Ar kansas River 
(near Pueblo) 

Founta·n Cr eek 
(at Pueblo} 

26 , 000 

186, 000 

168, 000 

138 , 000 

516, 000 

36,. 000 

Deliv;:Ex., ~chedule 

max. av. fl ow oc urs 
in August. m i n av , 
flow oc u r s in January 

max. av. flow occurs 
in J une.. m i n, av. flow 
occur s in F ebr.uary 

max . av. flow oc urs 
in June, m in. av. fl ow 
occurs in Ma.i:-ch 

max. av. flow occurs 
in Apr il, m i n . av. How 
occur s i n October 

max. av, flow o curs 
in .. Tune. m in . av . fl ow 
occurs in March 

max . a v, fl ow occur s 
in May,. m i n , av. flow 
occurs in September. 

-----no record-----

f , ir 

poor 

poor 

poor 

fair 

fair 

Tr ends 

qu.1mity 
and qu ality 
should im= 
pro\i'e . 

fl 

II 

It 

Future Su~ 

Frying Pan 
Arkansas 
P r oject 

Frying Pan 
Arkansas 
Project 

F r yine Pan 
A r kansas 
P r oject 

F r ying Pan 
Arkansas 
Proj e ct 

Frymg Pan 
Arkansas Project 
Homest ake Project 

* For surface wat er quality data see USGS~ Wat er Resources Division » Public ation "Quality of Surface 
Water in Colorado'' , 

** Mining operations in the Leadville area have cont ribut ed to severe stream pollution in the upper stret ches 
of t he Arkansa~ River , 



GROU.t-."TI W .\ TER 

Well locations an loc ations of selected observation wells . and Annua l 
s umma~ies of well d evelopment are g iven in Appe n.dicies K and L respective .1.y ,. 
Area - wid e ground ~water availaM.!ity are illustrat ed in Exhibits I and J . 

Colorado Ground ,...Wate r Law requires a "per mit to use ground water" 
d 

It . • 

an a permit to c_onstruct a we l ' \ A sample application form and appro al 
sheet are a ttached . A. sample ''log an~ History of Well " sheet to be filled 
out by the dr iller is also a ttached . ..\ summary of count;, gr und - water 
supplie s is included ._ 

Several t ems-mountain di ve:rswns serve to impor t water into the 
Arkansas Rive Basin from the C ol o ado River Basin: (1) Hoosier Pass 
Tunnel. {2) Fremont Pas s Tunnel, (3) Colum bine DitchJ (4) Ewing Ditch, 
(5) Wur t z Ditch. (>S') Tw in Lakes Tonne=: !. {7) Busk-Ivanhoe Tunnel. and (8) 
Lar kspur Ditch_ Details on these tirans -mountain divers ions are desc rLbed 
in Appe ndix B . Histo ~ical diversion quantit ies t hr ough the s evera l s ys te ms 
are given in Appendix C . · 

New trans-mountain diver sion pr oje .ts pr esently under con · truction 
include the F ying P an A k2.nsas Proj t:ct and the Homes take Development 
Project, The Frying Pan A -:r-kansas P r 1)j e e:t is intended to pr o ··de s uppl e
mental water (ahout 70. 000 acJre - fee t ann u:a.lly}to the .Arkc-nsas Vall ey a r ea 
for irrigation, domestic use; fis h a nd wildli e.i :::..nd r ecrea tion. The F r ying 
Pan projed should p t>ovide ;;,.n av~r aee ~nn"..lal s upply of 20 ,. 500 acr.e =feet fo r 
municipal a nd indus t -ial us e and abo•Jt 190,. OOu a cK"e-feet of new ?1.nd return 
flow to suppleme:-it. i "'rigation . The Homestake Developm cn P r oje twill 
pr ovide s upplemental domestic s upplies t0 Color-ado Spi: ings and to .c'\u x-ora 
(South Plat te Rive~ Basin . This pr oj ect is designed to pr-ovidP. abot.t 37 , 000 
acre - fe et annually to e2 h of the two ·cities. De live r-y o the f i.Jr st wateR" is 
s he duled fo;i:- the ~, p-ing of 196 6. A descr ip'!- i e map of the Home3take 
Development P r oject is s11ow n in A ppen-:iix N 

The Climax Molybdenum Company at Climax. Colorado diver ts water 
from the Ten- Mile Creek watershed in the olcrado River Bas ·n, bu t K"e turns 
th water back to the same basin.* Ave -;.,·age daily wate ·~ irequfrem ents for the 
Climax ope r a tion haVe be-en repoz-tBd to be 20, ooo.cco gaU.ons . 

* Hor.ace B. Ham. Chie E gineer. Clim x Molybde rnm. Climax, Color ado . 
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Form C Rev. 
9-62/luM 

STATE OF COLORA DO 
APPLlCATJON FOR: L] A PERMIT TO USE G.ROUND WATER 0 A PERMIT TO CONSTRUCT A \\'ELL 

Applicant 

P. 0. Address 
Quantity appli;d.,._f~o-r=========--t_P_m __ o_r __ 

AF Sto1·age -----
Used for ------- __ Purposes a 
on/at 

---,(1,_e_g_a_l -de&cription of Land site) 

Total acreage irrigated arid other r ts. 
ESTU\IAT.ED DATA OF \\'ELL 

Hole size: in. to __ ft. 
in. to ___ ft. 

Casing Plain_in. from to __ ft . 
in. from to ft. 

Open or Ferf. in. from ___ to ___ ft. 
in. from--to--f1.. 

-- Outlet PU MP 
DAT.<\: Type 

Use lnlti2.tion date 

.HP .Size 

19 . ----(Use Suppl~ment.a 1 pages fo. dditior.al 
0

data) 

THIS APPLICATION APPROVED 

PER MIT NO. 
ISSUED: 

DATE 19 
• I 

'-< • 
0~ 
ti. <l> 
._.~ 

., 

LOC ,\TION OF \\'ELL 
County ______________ , __ _ 

--~1. vf __ ½of Sect._, ·Twp. __ ..J 

P.M. OR Rgc. ---..J ---

Street Addre:-s or Lot & Block No. 

I 
I 

' - - - - - -· 
I 

: 

' 
I 

I I 

L 
I ,- - -
I 

I 

~ 

To·..v:i or Subdivisi on 

N 
I 

I 

I 

- -- - l. 
I 
I 

I 

I 

I 
I 

.. - - •· 
I 

I 

I 

s 

- -

- -

-

E 

-

Loci.ll· 
well h 
40 acr.e 
\Srna li) 
square
as near 
aa poG3ihle . 

La rge sq11arc 
is one sectior, . 

$25. 00 foe required for uses other 
i ha n Do r.,1estic oi- Livestock . 

Ap9U.cant ____ , _________ _ 
Agent or 
Drille - -----------·---
A.ddre~s ------------

No. 

NOT_~ - SATIGFACT0:1Y CO !l,1PLETION REQUIB ".•: D FOH APP r:.ovA L OF APPLICATION 



<•" ' ·•. ::: k ·. J 

' ... t I t'; b..1 

i!1. :!•~ll~ ~;-1 :- •.. ··· ·· ····-- ·- · ···----
-----~---- --·-----·1 OlV!S!{)N or- W/ffl";;~ r~E-::)U?.Cf!.S 

orrio: or- 7H': Sl'::\ l~ fr•,K~!i\rn~~r.: 
~l.itfjD ......... .. ...... . 

tiu- ... ..... . ...... . ........ .. . 
H ··F.:i••·' · ;od ... .,_ ~·-·· ·'- .... ········ ... ··· .. J 

F~~ . .\'Jr iJO·----·------

_ .. Lie . Mo. __ .• 

)wn•'.lr. __ -·------ ···-- ·- ·--------------

___ •·--•·- ·.City. 

, en,:.·,:. _ . _ __ _ -· 

U~<J of W .. rcr .. - .. -- . -~ ---- -----. ----···----------------
No. 

Ori 1.1< 3y ______ _ _ _ ____ . ______ Acres .. ___ --·-

5T,,ri-;d __ ._ . -----, 19 .. __ 

0J ! e Cr; ;·, pt t:.~t e-c..L ___ . __ ... _____ ______ __ _ 19 __ _ 

Yipl d _ __ ·- ·• .. -·-- __ GPM or · - ·---·-----·--····-----CFS 

D:~ pth to l!!cJt,Jr. _. ·- ---·- ·_ it. fo, -,! D.!;Jth .... -. --- ·---- fr. 

Hol~ 
Oicc,·,e:e; 

J ;,,. ________ ·f,r 'T'I _ _ __ f,_ to ____ fL 

I :n . - ----·--·•····- from __ ._ . __ . __ ft t::, ·----- '. t. 

4 in .·- --~------ _,, ,,.._, _____ t•. to --··---~f1 . 

19 _ __ ··- lengt~----·---tir.:;. 

R.;;te __ ___ _ __ G'r-t,:1 Dr,h,, r, D,,Nr, __ _ -·--f:. 

Pump T,-,;.:: _______ -·---Out!~t Si2::.:, .... __________ ; .... 

D~1•1en b,·---·-- - -- .. ··-- --·- HP._.-·---···-·- ··· __ _ 

Sir<: ---··--· _, t.':i ,·1r.l . ----· fro.-:1. ·-·- _ft. !o .. __ . __ ft. 

!:i-,,.L _ .... .-:.t,0rn ._. ______ ft. 1'.J_. ___ .~t . 

Si,:,e ... .... __ . , ;.(i ,1..C ·- .• _ ... _fro111 . . ........... .f t, io·---·--ft. 

Size_ .. _. frcvr,_. ··••~- h. •o ______ •1. 

K,:k, .fro •n __ .. ___ f; t,..) _ --··-·····f': 

K,nc.J _ .. f1 om .. ___ ft . !J_···-·-·- ...• ft. 

----·----·-·-- - ------ -- -- ·--•- .Count i 

___ ____ . ___ l,4 of ______ ·~,~ of S?- ... 1. _ _______ _ 

Twp .. __ - -- -, J,y•._. ·----, -·-····· - --P•'J\ 

I I - -- ,·,;t ,~. - - . i- - - -s i ·r-11 - - - -
I I ! 

L_ __ : _._,J __ ........,,, .... -- ! 

A30'/i: !Ji.!>G~A,\\ P.:-i'RE;;,: i•.!;::, CNE fl.:L. •;(C

T!ON. l CC/ ~E '.'/ ~i.l. ACC 1 J .:/ .AT::~ Y :N $;,~ Al.l 

SQU ... \Ri: REP:::[SE1'1TING 4:.:l {10:::.3. 

--·--•- -·-------·---------

Of 

lot _____ -----, 31-:>c~·- ------------

__ ___ · ______ ____ -------~--Su1YJivl-:i""n 
l i,"'\:.h,,~!! !il 1i 1g "- m,,r.!..\,.::r) 



County 

Baca 

Bent 

Chaffee 

Crowley 

C uster 

t.< 

S n ur<.'e 
( F •>rrnat ion 

Ogallala _ Dakota, 
and Cheyenne 

Alluvium, .B't. 
HayE Limestone, 
Bridge Creel< 
Limel:itone., Dakota, 
Cheyenne, and Entrad 
Sandstones 

Alluvium 

A lluviu m vN · (.)bra!"a~ 
Codell Limes tone .. 
B :,,-idge Creek Li me 
s tone. Lincoln Lime
stone, Dakota._ and 
Cheyenne 

A lluvium 

G ROTJ .. D-WA TER SUPPLY 

A v_erage P.i.:;)l)rt.{: d 
W~ll Yi t:ld.S "' 

( ,TaU.rins f id :1ute 
-'~~- -~-~~~~ 

D= 19. S= 1 5 D and S = 16 
c~ 1,; ! ND= 6 ! = 900, 
! and S::a 23 0, M:= 26 2 

~ 7 4, S= 1 ZJ D and S-= 31 , 
C= 26, != 89 4. t and s ~ 6 53 ., 
M:= 354 

.D= 18, s~ 4, C= 46 , 
K .. 'D= 185. J= 4 39. 
E and S: 169, M~ 348 

D= 11. S-= 14_ D a.nd S= 1 O 

1N.D= 15J, I= 546. 
1 and S= 190 

D= 16. S:i 14 J:; 252. 
I and s,,. 542 

gcod 

fair 

good 

fai 

see Appen
dix M 

Future supplY: Outl()ok 

fair 

see A ppen
d ix M fair 

good 
S 1pp) y shQuld be 
adeq •"at e for pres "' 
!;U\ ~\t ·-- e l,Jp mt<!n \ ~ ·; , t • 

W«\ t. 1- leve ls have 
p

1
f.; "" fL. a dy 

,~l m lto.!0. 
obst.r-va tions) 

supply should be 
a ~-~c .... ~e f.-~~ 
p~~.s ~,il (l e elop .. 
m ent .. 

fa\ r 

good 

D = l.JoliH::E .l e ., S = sto k. D and S :: domes t! c anJ stock . C = Cnmme.'rcia l. l ND l>' "ndust y I = lr:r-igation., 
[ and S = l rrigati.-:m a nd stock. an<l M =- Municipal 



I 

County 

El Paso 

Source 
J?.or~atio~ 

Alluvium, Dawson 
A~kose, Laramie. 
F ox Hills; and 
Nio.brara 

GROUND-WATER SUPPLY cont 1d · 

Average Reported 
Wdl Yields 

~ ~l~iE!!~~ 

I):; 12, S:: 15. J? and S ::: 41. 
C=120j> !ND=82. !=86 0g 
1-: and S :: 2 36 P M = 800 

fair 

Fremont Alluvium D= 18, s~ 19¥ D and S = 9 

Huerfano 

Lake 

Alluvium. Devils 
Ho.le. Fa:r.asita ' 
~onglomex-ate g 

Intrus5.ve r ocks, 
Hu..::dano. Cuchara~ 
Poison Cmyon. Raton, 
Ver.mejo. Trinidad~ 
Smoky Hill Marl. Ft. 
Hays Li me stone. 
Codell Limes tone,, 
Greenhorn Limestone~ 
Dakota,. Cheyenne, 

C = 43. IND= 133, ! = 448~ 
I and S = 206. M = 250 

D = 15i S ::: 8~ D and S = 11 . 
C = 12~ I.ND= 987. I = .543. 
l and S O 400v M = 63 

S ang:r.-e De Cristo~ and 
marine rocks 

Alluvium. and D = 6~ S = 9. D and S = 7~ 
Ogallala X• 591, I andS = 800. M• 

Alluvium t> = 12, C == 31 , IND r.:: 180, 

M"' 300 

good 

good 

1Z9 good 

good 

Trends ..,..,.__.,_.,._ 

see Appen
di.x M 

Future Supe_ly Outloo..!_ 

fah• 

i:. :..pp;_y sllould be g cr0d 
adequate for pres -
sent development 

II good 

II fair 

good 
II 



Source 
J!:!?r mat ioEl 

Las Animas Alh.wtum. Dakota 
and Cheyenne and 
Entrada Sandstone 

Otero Alluvium" Nb brar a 
Codell Limestone, 
B:r.ldge Cx-eek Li.me
stone. Lfr.icol.n Lime
ston~. D.?J~ota and 
Cheyenne sandstone 

GROUND-WATER SUPPLY cont'd 

Average Reported 
Well Yields 

~al.101?-.s/ m;_n.:.~~L 

D = 6, 5 :.:: 76 . D an.d S :'."-. 17i 
!ND :c 75 , I= 247, l and S= 222 fair 
M :: 83 

D = 24, S = 1 7. D and S = 8 3, 
C =· 253, IND= 331. I= 528, 
E and S e 3 i 9. M = 38 O 

fair 

Prowers Alluvium. OgaJlala, D = 30J S = 15. D and S a: 12. 
Ft , Hays Limestone, C = 458. IND= 55, I= 1255, fair 

Pueblo 

Telle?' 

Codell Sandstone, I and S = 1513, M = 556 
Blue Hill Shale, Fair-
port Cha.\ky Shale, 
Dakota Sandstone., and 
Cheyenne sandstone 

Aliuvium 

Alluvium 

D = Z 1. S = 21, D and S ·:c 5 7. 
C = 201 , I = 446 .. I and Sa:: 250, fair 
M = 136 

D:: 9. S = 9. D and S = 6. 
XND== 20, I= 74. Mc: 64 

good 

Tx-ends 

,, 

see Appen
dix M 

see Appen
dix M 

stJ pply should 
be ade(!~at e for 
present develop-
ment 

quality may 
ccnHnue to 

de t -e·r16r ate 

q naHty may 
c,t•ntinu,• -a:0 'N 

ci et e~r-J''d r:a te '"3. r 
supp.ly mav o e 
r r,:-dnc ,~;1 in Southr 
part o:( c ounty 

gootl 

good 
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WATER UTI.!..,!ZA TIO_I - -----
Ag}'iculture 

Maps illu str·ati.ng the location of tbe m ::..j,:n--ity of the i n·· igaticm v;ells 
io the Ark a nsas River V8.Hey, ir.i. ige.ted acre2.g e maps, historic: c:.1 di •rersion 
r ecords for th ,; m2.jor irrlg2-tion co.mp,mies; s u :. face-water diversion recor ds 
for the 196 3 i rz-i.go.tion seasot!., and a list of irr i. ga.tion c ompanies in the s t·udy 
a r ea ar--= shov, n in Exh:bi.t D, Exhibits E a.nd K, Appendix G,. Appendb:: E , and 
Apper..db: F ~-enpectively. 

The foUo·wing ts.b e ~epres er. ts the.: quantity of wate ::· tlu.t could be 
pumped if all the weiis i the study a.r.e.s. in 1964 we·~e op~rated at the 
repo:'ded discha.l'ges for 1 / 3 of the ti rne. The 1 / 3 r atio ( o:: 8 hours per day) 
is probably an u pper- limJt of the amount of pumpuge f-om Dom'2stic, Stock. 
Do m es-de and Stock, Commerd.3.1.,, fodustri 2.~ .. Irdgation and. Sto~k . and 
Muni c ip ~ Wells . The 1 / 3 r-atio ( o r -?: m onths per· y ear) is pr ob2.bl.y exc.eissi ve 
for i rrig2.Hon ,:,ell::; . In the c 3.se of i ;.•:d .gatioi. p:Jmpc1.ge for BacD. and Bent 
Co, nties, the est i mates we~e m ade f r om r>.ri tu..2:·al gas consurn~} thm and 
elcc tricaJ. pm11er c onsumption da ta respectively. 

H is interes t~ng t o note tha.t the i / 3 p()tential dischJ. :a:·ge fo J:' h~1.-- i.gai:io. 
wells app:ro::irn2.t2s the c.vera·?e voh~rne of v12.:teT diver-ted f rom n D.'t':..1.;;-::>l s tr-·2ams 

- - . 

for i::-.dg.::.~;ion u.s ,:! d!E' iEg i 96 3 a!:.d th::i.~ t he i / 3 po i:enttal dlsr.J1 ::,.,•r,·2 for 2..t.l 
g r·ound water us es <lf-i~1roae:'ief.; the aver2.g~ vo.,u:ne of •;1a t2r cl iver·ter..~ fo 'i: 2.ll 
t s es fro n1 r. :1{:uxal ""tz· ea m s •: 

All uses 

Irrigc1.tion 

Divers ions F ... om 
Natural S treams 
~ · J_a~:Je et) 

9 19,929 (1 °63) 

i 9 6/¾ = ;,3 -- ! !3% 
Potential Pumpage 

(ac r e - f ;:Jet) , 
___ ,.... _____ ----~- . ... ..... J s. --

1., 1! 7 050 

9!= 2, 2.0 0 

Baca Co1..;.nty has been e;,f•e:d.encing a ve,1 y I' a'.~i<l i:::·\· ig2.tion wcU 
developmr,; r. L. fr:d g a.ti.or we. t s in t: ie c o .. ~::1 ly h,,:, 'e in, .. !.'cc sed in :'.:!.umber 
from '-18 i n 1954 to 4t!:8 i n i93~:. In !964 an estimated i 50. 000 c..~1.·e~fee t 
were pu r.:1~ed and a p~Lied to c bou ... ~O, 000 G.c:r•e3 < Co l.01· ::;.do ' a n,::w legis-
12.tion v,i11 u r-. dt.mbt2 dly .l i.mH ac~:ii~io n::~l i.'/'2 i d ::;·,_.elopm-=n.'~ b th e a:-..~e 2., but 
t l1e und•:!rlyir~.z z::.~01..1r1~~~ .. / ,1a t l:?::" !\2.ser,toi2" c. ~~ 11e~. c to b- o ~t<..!r -d~•-~ .. ":; !.ope(' at tl·1e 
p3..-.e s~t1t tl 1"L1c . G~ot:.nd --~,a·~~~ .. l e 'l8l :n:1~aa;_1.:::~em .. .: r1tp ~i1 the a::..'·e::::. tJ:1(:· J:-.L-.; t 3 j,'Gi:.1.~6 
:ndic2.t cs zer.e~~a1 v12.t •::I' ·U1bl2 d2 ,-;lines of c:i.bout 4 fee t p1:::i:· y ear. Artifici2~1 



Count;x: DCll.neeU .c St o~k 

Be.co. 4oo 900 

Bent .1000 500 

Cbo.i"fe 2300 

Crowley 100 200 

Custer 400 200 

El Paoo 9000 1900 

Fremont 1000 100 

Hu~r{:mo 4oo 500 

Kiowa 1.00 

Lake 700 

Lao Animaa 10') e.oo 
Otero 1300 500 

Prower6 700 700 

Pueblo 1eoo ).000 

r.CP.ller _p 
25,700 7,200 

,, • 1/30/0 Poto.othJ. R~orted Dhch.a..r'al'j Table 
( 4'.<.!: r>!' • f.,et) 

1961.i 

Domeetic 
Stock Coou:1e1· ~it.l lndust·rhl Irri3c.tion 

10'0 ,.._ .. ?00 150,00G• 

200 100 66,QOOMil.-

500 400 5,500 
100 100 10,()Q(){ll* 

--- __ ., 4,ooo 
1200 l&x:i 500 134,ooo 

8oo 'T,,oo 
lOO ........ ·-- 3,500 

e;ooo 
100 100 

100 500 4,700 

500 310-J 4100 1~·7,00;) 

....... 1200 10-.') 270,000 

1200 4vi.'r~ 2500 182 , 000 

•ft ~- 200 -- _ _......__.._ ---
3,500 10,eoo 9,400 992,200 

i.r-rig8. tio:n 
Sto~k 

,oo 
2000 

500 
500 

:5000 

1500 

200 

400 

J.200 

4500 

::;,oo 
4900 

-
22,300 

Tot ili.l 1,117,050 
,.; ·Fwi~~•~ e:st c ,u~v..l.a t f.' d fi'om n~tw·ciil. g~ consw.xption tlst,!i. 

4G-lf- Pwnp~a;ee cale.ua ted f'z·om electrical power consumptloA data. - 100 KWH/~re toot. 

--- • lea~ than 100 ~]'.'~ teet. 

Munici pal 

1600 

1500 

11~ 

500 
16000 

500 

100 

Boo 

20'J 

200 

70"..IO 

14ooo 
2000 

150 

45,950 
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ground-watet> rechar'geiimp:::-oved ird gation ef.fidency iand water re-use 
programs need to be initiated immediately. 

.. 

Power companies supplying eiectrir'ity to irrigation pumping plants 
in tht: area ar e listed with r espect ive rate sr:hedules; in some instances., 
historical powe use data are attached. 

Southei~n Colorado Power Co, 

E . G. Schies l. Supervisor New Busine5s 

Pueblo_ Colorado 

19 .32 Pueblo Di.st . 

no . of__Ela nts 

87 

1935 

1936 

1937 

1938 

1939. 

1940 

Rocky Ford Di.st, 
La J,.int.a D i.st .. 
Ordway Dis t, 

Pueblo 
Rocky For d 
Ordway 

Pueblo 
Rocky For d 
Ordway 

Pueblo 
Rocky Fo!"d 
Or dway 

Pueblo 
Rocky Ford 
Ordway 

Pueblo 

Pue blo 

lt"---~~ 

45 
17 
10 

87 
39 (HJ}~ 

4 ( 1) 

89 
37 ( 17) 

4 ( 1) 

100 
31 

3 

96 
27 

4 

100 

108 

K'}IH 

581 , 725 
168. 1$0 
116, 221 

480. 195 
154, 533 
115; 249 

807. 193 
164. 689 

37.344 

6 5. 297 
116. 063 

8 1~ 276 

673, 001 

891J 903 

Number of plants pumping fr om s udn.i:': e s u pp1· ~s . 

Conncected R . P , 

918-1 / 2 
559 

76 
171 

861-1/2 
376 

52 ~1 / 2 

869-1/2 
308 
!20 

856-1 / 2 

864-1 / 2. 



-:ti-'-? . _.. .:. ..... 

SOUTHERN COLOR.ADO PO\VER COMPANY 

BI-MONTHLY AGRICULTURAL SERVICE 

Effective in: All t e rritory served. 

C lassification: Irrigation customers only . 

Availabi l\!I= Customers usL'lg electricity for irrig2.tion power purp,)ses 
at the voltage, phase and freq uency of the Company's dis
tribution sys te m 8.nd having no less them three (3) HP 
connec t d . No lighting or pO\ver service other. than irr iga 
tion permitted. No resale, b reakdown or au:dliary service 
permitted. 

R ate: 

Dis count : 

F'irst 200 Kwh. used per contract year , per contrac t HP, 
per Kwh. ne t 

Next 400 Kwh . used per contract year, per contract HP, 
per Kwh. net 

Next 600 K'.vh. Ltsed per cont ract y ear , per cont ract HP, 
per Kwh. ,1.et 

All addi~ional K wh . used per contract y ear, per Kw h. n e t. 

Bills fo ·~ energy us e d sha ll h e rendP..:-ed o foe r egular bi
monthly billing d2. te s ad o pted by the Co rnpa.ny except that 
one ~t,!l 'Ni ll be r e n ered .~o r energy used during the pe ri od 
from October r e adi ng to F',;brue.:ry 26th. In c akuiat ing 
thes e b i lls the contract y e a :,:- character of the r ;1.tc~ v1ill b e 
reflect e·1 by billing ail 40 energy fi rst , 2i. energy second, 
1. 5i e nergy next, and 1 . . ~:.t ene rgy only after the full. 
1200 h ours' use of c ontract horsepower ha s been used. 

Bi lls fo r serV1ce Ui.7der t his ~chedule will be computed at 
the ne t r a tes shovm o.bove and there will be added to the 
to tal net bill a sum equ iva l ent to 5'rS th ereuf which a moun t 
will constituk the c!iscc,unt if pa.yment i s made with in lhe 
dis c:ount period of appro:.:: in-1ately t en days as indicat e d on 
each b ill . 

"C" Indicates ch:mge. 

RATE 

$ . 04 

. 02 

. 015 

. 0 12f, 

''C" 
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D etermination of 
Contract 
Hors epower : 

.5 5 

SOUTHERN COLORADO POWER COMPANY 

Continued 

For installations of: 

(a) One motor 
(b) Two motors 
{c) Three motor~. 
(d) Four motors 
(e) Five or more motors 

100% 
90% 
80% 
70% 
60% 

Provi.ded that motors of less than one horsepowe r 
ra ting shall not rJe counted as motors in the det~r 
m ination of t h e .abo\·e percentages but s hall bP. con
sidered as part of the total connec ted load. 



. 

3S 

no. of pknt_§ 

1956 Pueblo 440 

1957 Pueblo 448 

1958 All districts 639 {19) 

1959 All districts 646 ( 19) 

1960 All districts 660 (Z0) 

1961 662 (20) 

K\VH , __ 
3, 539 ,, 836 

1. 950, 923 

3., 81 3., 215 

5.;, 670. 331 

5~511.,873 

4_ 187. 307 

Connected H. P . 

3236 

5111 

5151 

Offices at Canon City,, Rocky For d., Fowler ., Ox-dway · 
and Pueblo 

1962 666 (20) 4, 567,771 

( 40 percent of total in Pueblo a r ea) 

1963 

1964 Pueblo 
Canon City 
Rocky Ford 

680 {20) 

842 ( 42) 

San Isabel Electr ic Assoc .• Inc. 

316 West 15th St, 

Pueblo., Colorado 

a. 411 . sas 

8~ 458 •. 711 

John Foute. Director of Consumer Services 

1963 

1964 

31 

31 

126 .. 162 . 

248. 415 



SAN ISABE L ELECTRIC 'AS...,OCIAT IO:N, INC. 

AV ATLABILITY 

CLASSIFICATION O F SE RVICE 

KIND OF SERVIC E (OR USE) 

IRRIGATION 

E lec t r i c Wa ter Pumpi ng for Ir r igation 
P ur poses 

Availa ble to all con s ume ... s served by the Association . The use of 
ene rgy unde r this Schedule and c onditions of service shall be r egu
lat e d by ind ivid ual cont ract . 

TYPE O F' SERVIC E 
Si ng e pho.se or three phase at a·1ailable secondary voltage. 

EN ERGY CH ARGE 
F i rst 250 I WH pP.r ho r sepower per yea r per K\VH 
Next 200 KWH pe r ho:-sepower per y ear per K\VH 
Next 200 KWH per horsepowe r per y ear per KWH 
Over 650 KV/H µer horsepowe r p~r ye2.r per K\VH 

MINil\1U M C HARGE 
T he minimum annual charge sh3.l1 be $10. GO per connected horse 
power· and shall be determined by ind i vidua l cont r act . 

T ERMS OF P AYM.E:NT 
T he abo ve r ates a re net , t he gros s rates be ing 10% higher . In the 
event the curr en t bill is no t paid wi thin ten ( 10) days from stat.2 -
m e nt, th e gross rate s s hall apply . 

• 

RATE 
A ss n . 
No. 11 

4.0t 
3."0 i 
2. 0i 
1.75¢ 
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Southeas t Colorado Power Company 

Mr. R. P. Mur phy, Office Manager 

901 West 3r d Street 

La Junt a. Colorado 81050 

1956 

1957 

1958 

no . of elants 

390-413 

405- 426 

428, 

/iverage size pumps 11. 3 HP 

KWH 

2, 472~ 221 

71 are lift pumps and 357 well pumps 

· 1959 430 { 426 av) 4» 038, 986 
.Average size= 11 . 3 HP. 

(Est. 10 per cent or 43 are lift pumps} 

(68 lift pumps counted ear ly summer of 1960) 

1960 444 4., 856~ 110 

( 59 were lift pumps) 

1961 485 4. 2378 269 
I 

(58 lift pumps) 

Connected H . P , 

ciost pumps located in Valley in Oter o. Bent and Prowers Counties , 

1962 

1963 

1964 

494 {58) 

536 t6o) 

608 (60) 

5. 204, 859 

9~ 358. 460 

10, 231 , 044 



... -.,,, - . ' 

S():!TllSAST C ,J : _ORADC> l O\\rERASSOCii\TION 

L I Rf UGs\. TIO!\' RAT r.:;: 

Firs: ,~f!O 1':wh used per :·..:,v per HP corm..- :ted a t $ . (;-~ pt~ r kNh 
:'.'J(: :d !J,(1 k·,1:h 11'.-:-?·d P"r· )T,n- f ; ':: •!' EP conn,.:c.:ed ,1.t $ . 1)2:, pe::, k• .. •;h 
C'✓ ,; !' :",•:)(.! '.-;-:!h -c ;ui p ~· r :--~.:ar ; 1~.r HP ,:;onriec-tr:d at 3. Gt 7 r ~- :- kv:!1 

' I::.! -;'" ~. , c· ,· ,1 <··rJ'l'C' e> ,·• e '-• r_·, .,• ....,, j I '- • ., ,. • ..,_ • • ,_ ,._~ } 

Th1.: r~ii:::,t ~irr, .:!::1 rg <.: fur s •!t".,:i,.:e during 2..n~J year st1::ill be $15 . JO p ":::r ho r·s•:· rx.> •.>.:€:r· 
L)~· t.r:i.:: ~: ,:.;- 1!) i:fi:' ot' C'0 ;rn i-'. C!t:' d 1t,, ir.J o.nrl. 5t2.5 1j , ; 1.:T HP fo r f:"'ch ,Hiditi on:--d HP of 
cont~et::t•~d J . .:z.:. ri . 



Mountai n Vie w E l ectric A ·soc .. 

F loyd Guill ia ms , O ffic e Managei'r 

Li m on , Col, )r a d o B J82 8 

1954 Fountain V ~Uey 
B ig Sandy 
Hore 1; C ree k 
Other 

1955 .Fountain Valle y 
B ig S andy 
Hors «; reek 
O thE:.f' 

t 9 56 F'1:mlain Valley 
E i.g Sandy 
H or-se Creek 
Black Squ irre l. C r eek 
B ij,)U 
Other 

1957 F •1u t a1n Vall y 
B ·g Sandy 
H ors<: Crc t~ k 
B1lack Squ irrel Cr e k 
.Mid.rue B i jo1,1 

Rush reek 

1953 Fountain alley 
Bi g ~andy 
Horf'- I': (.;reek 
Black Squirrel Creek 
M iddle B ijou 
I:ush Cr'ec k 

1959 F oun ain Valle y 
Hnr ae Creek 
B ig S andy 
B l ac k Squirr el Cr'e e k 
Middle B ij ou 

196 F ountain Valley 
Hors Creek 
Big Sandy 
Blac k Squll..r-~e l 
Middl Bijou 

40 

no of 

9 9 
20 
JO 
11 

106 
24 
3 0 
15 

107 
29 
34 
12 

6 
4 

120 
2 
31 
16 

8 
6 

11 3 
2t 
41 

8 
8 
2 

117 
41 
20 

9 
9 

11 9 
42 
22 

9 

11 

K \\iH 

1. 174 , 94 1 
235., 45 1 
44 0. 5 33 
1J2 ·L O 

1, 333 . 0?8 
227. 5 3·; 
4 ) 6 _ 6 11) 

13 1 , 6 33 

1, 640, 23 '.) 
3 19., 5 3 1 

485., 0~9 
2 37 .. 470 

4 .~, ~ ti6 
56., 3 ,);) 

4 1 . 636 
104_ a 15 
204. 4 78 
12.l . s 12 

19. 923 
32.; 3 64 

666 . 491 
1 1. 5]4 
325,H94 
H G, ?G'.) 

19. 714 
21., 6.2 

897, 1 .. , 

446 , 858 
188 , 9 19 
139, 3 7 0 

64, 5 30 

1, 082, 640 
474, 2 73 

226 _ 7 "' 
168 . 08·) 

11 4 ., 274 

) 



41 

Mountain Vi -..!W Electri . Assoc, (cont'd) 

~ =-.£Le!_an~ KWH 

1961 Fountain Valley 122 642, 38 6 
Hor se C,r- c -e k 4D 520. 948 
Big Sandy 23 175. 392 
Blac k Squirrel 10 156 . 59 0 
Middle B ijou 12 77 ; 372 

1962 Fountain Valley 115 1y 17 3 , 807 
Horse Creek 52 656 , 628 
B ig Sandy 20 215, 678 
Black Squirrel 10 ,271 . 940 
Middle B ij ou 13 137. 61 9 

1963 Fountain V:i.lley 121 1,, 319, 8 ·) 5 
Ho s e reek 54 725, 120 
Big Sandy Z2 22 3. 9 2·) 
Black Squirx-el 16 4 27 .. 210 
.Midd le B ijou 12 99,. 52 t 

1964 Founta5 n Valley 125 1. 471 , 79 0 
Hors e C e ek 62 5 , 951 , 046 
B ig Sanuy 28 4 11, 4 6-J 
Black Squi;r,rel Creek 19 4 4_ 310 
M . dclle Bijou 13 152., 8 4! 

(thi s includes 8 wells ~ Cher okee Wa.ter District pumping water to Colorado 
Springs , and 6 well·· fo r Clear Springs Water Distr i c t pump~.ng wat r to 
Fountai n) 



.,-, 
- ,/ . 

MOUNT A!N VIEW E LE CTR lC ASSN . , INC. 

LI MON I REA COLORADO 

IRRIGATION PO1.VER CDNTRACT 

• 

SCHEDULE I 

IRRIGATION SERVICE 

AV AILABILfTY 
Av<lilubl r-: ro the consume rs of the Association located adjacent to lines of the 

Ass ocia~ion for irrigation service. · 

CH A}{ACTER OF Sr'RVICE 
Ali ernating cur.rent, 1-phase, 60 cycles, 230 volts--7-1/2 H . P. motors or 

smaller. 
Alternating current, 3 - phas~, 60 cycles, 2 30 volts- -10 H . P. or larger motors . 

RATE 
First 100 KWH per H .P. of Maximum Seasonal Contract _J.P. per KWH $. 05 
NE:xt 1 0•) fl ., lf " 

,, 

Next 10 0 II ,, ,, ,, ,, 

Exces s KWH 
,, ,, fl fl 

DETERMINATION OF CONTRAC T 'Y'. F . 

,, II ,, 
,, ,, If 

fl II ,, 

,, 
,, 
,, 

" 
II 

II 

.03. 

.0 2 I 

. 0175 

The contract ho·~se µo wer shall be the name plate rating o: the installed motor . 

I RRIGATIO1 SEA.SON 
The irrigation season shall b e the period from Janua4 y 1 to D e cembe r 31 of e.s.ch 

year . 

MINIMUM ANNUAL CHARGE 
The mini mum annual charge shall b,~ $12. 00 per co . . tract horsepowe r per y ea:: 

but in no eveni. shall i1: be less than $ 60 . 00. 
The minimurr. annua! charge shall be payable on or before January 10th of each 

year and the raymcnt of th e mini mum charge s h a ll entitle thP. c ons um e r to the u se of 
E>lectric ene rgy at. the abo •:e r ate . 



Superintendent . La. s Animas Light and Power Co, 

Box 271 

Las Animas , Colorado 

{Computed by USGS i' 

No. of Pumps KWH 

1955 31 779., 171 

1956 30 1 .. 036, 923 

1957 32 251. 158 

1958 33 397, 233 

1959 34 •·. 964, 050 

1960 34 832, 942 

1961 43 696; 897 

Bent County 

1962 37{1) 676, 470 

Surrounding city r m ostly N, E , of Las Anim a s ~ Colo. 

1963 38[ 1} 1,472,582 

1964 44 

A , F . 

6446 

8388 

2111 

3218 

7963 

3882 

5767 



City of Las Ani r:.us, Colorado 

----- ----------------- --------
I c r· ig t.A r.: t)r1 I'tl rn pi n.g 

{p (~•-m· ''n~·-· t c;t· t·•1•1 ""') • • "- • ...... '- t. 1 ._ ,, .. '-- c. 

____ , ______ -- -· 
' l • Th :s r=-•t~ 1s 2ppl~~·:1.bl.e ur:.rfr:-r the 8,u1es ::i.nj H.c·gu:ations of 

'.he ('i:y ~e, 1"'ri;f<"<:i:;;-1 di:~:i1l!at1ons ;1:. a fix ed 1,x: ation in 
e:.:cc .~ s of fi ,·~ (;'-,) If.P . ~5ervice to be thn.:c.· (3) ph8.::;1:: 

I.. _..· ... v<..1ii:).r,l ,, ; ,)r i .. · ,ic:;.tion s~' rvi ce ;rom cxir;ting rural d~s -
1r··1·b ·u•, ,, ,,· ,i,i:->•;· r.t' 13 201' v,·l}tc 01· les~ 1·n "'X"'' <:;:, r,i (" \ 
' I ' ~ .... • J, .. ~ • · - ' ... ' .. u ~:i .. ..::, , ' " · ~ ~ \ . - ~ .. • ._.. •• V.,. 

R!.:...TE 

H . P . .J .n-: r; 1 1 b c .:-'\,_; :·L·u Jtw:a l ~. e :,son (.J ;mua r-y L-~ i to 
D e c,0·mb c r 31.r~) wht: rc •~u:,toxneru~cs Sl>.rvi ce S::Vt'r::· d:iy. 

f' ·. ,.c.;r .:'.')l) I<WL pr.:r year, per H.P. oi conm~cted load, 

F,)_;:· ·. •:c · • ir.,t 20 H. F' . ,:)f contiec"n1 lnad, v-r _vf:2-r p,_-r H.P. 
F\);' :~_lJ [l_(Jr.:iti.,.,r,·::. ·t ,··t )!!P(•f'1t··,_1 ic,ad: r:~ ~ :"·cc:r ~ J:t .' !"' f-I.}-' , 

-- rrH ' ;-r ·- ~~ ~~ [!'1U I'r1 l :!:-t ~f'- e:1 \:h ,:·t·et!· i.:: pa.)' l1 hle ir~ ,q f\,,.:J;·rct--

~-·r ti ,·· n1:n 1.rn!~~1-~·}-:ar}~e 'S -~L,bj( 1::.t. t.1-) ctlc-- p:--8V"iSi:)(iS Ul tt1•~· 

f.) r:•p;1. r: n 1 t n'. '.:3 l! n:·· l xtc 11t.; ~,:-,n t1~ .. \1 l 1~·_y. 

$ 0 .• . ·-,; 

.02 

10.C'J 
5.f/ :.1 

s ' ·.)O 



City of La.mar 

Mrc L . K, Christolear. Supt. 

Lamar. Colorado 

Bent a.nd Prowers Counties 

{Big Bend, May Valley. Wiley O Lamar. Bristol and Granada } 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1~57 

1958 

1959 

1960 

1S61 

1962 

1963 

1964 

Plateau Natural Gas Co. 

Springfie d 0 Co ~o rado 

Mr, Duane F . P ly 

1964. 

1963 

1962 

No, of P,.1mps KWH 

1 

1 

2 

4 

7 

6 

12 

10 

20 

22· 

23 

22 

21 

48 

85 

( 2) 
{2) 

f ..-.\ ' ,~, 

Be.ca Coim1;y 

No . of3~~mps 

281 

203 

21 .350 

77,703 

86, 336 

181.822 

301 . 871 

422, 970 

577 . 363 

343,143 

342 . 3 13 

531. J74 

533. 768 

505,187 

. · 021 , 333 

1. 714. 657 

2.892,230 

2 were pumpi ng 
fr.o,m drai nage dhch 
and used 19. 990 
KWH of to:al 

{ 2 } 

Cubic fee t of nah1ral gas 

1, 057 ,964, 000 

854.440., 000 

371 , 137 D 000 
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UTILITIES BOARD OF T~E CITY OF LA1'1AR 
I 

IRRIGATION 

I 
(Rate Title or Number) 

APPLICABILITY: 
Applicable throughout territory s erved . 

AV AILABILJTY : 
Available for irrigation pumping pt"rposes of not less than 5 H.P. 

RATE : 
Ffrs ~ ?;O KWH us ed per .month per H.P . connected 
Next 100 EWH us -ed per month P'=r H .P. connected 
All additional KWH 

MIN1l'v1 UM : 
Minimum per season s hall be $ 10 ~ 00 pet" H . P . connected . 

At the option of the C ity, the minimum shall be pay2.bl e i n 
advance and will be credited on :he monthly bills until us<:c up. 

R ULES A JD REGULAT IOHS : 
:fh e unit of H.P. qe mand shall be b2.sed on manufac turer 's 
rating of the moto r . If lhe: motor name plate i. s lost or 
des troyed, the Electric Depar tment reserves the right to 
,;stablish the H . P . rati i1g by suitab le tes ts . Service for 
each me te r ins ta lled shall he co m puted set-a r a. t e ly . The 
irrig,..1tion sez.son· shaH be from Apr: l i to April 1. 

Motors i n exr.ess of 5 H . P. must be 3 phas e , 230 or 
460 volt s -60 c ycles. 

Company 
Rate 
Code 

RATE 

.02 

. 015 

.0 125 

• 



PUBLIC SERVICE CO]'D?ANY OF COLOR.A.DO 

ELECTRIC HATES 

IRRIGATION POV/ER SER.'•/iC E 
Company Rate 

Code ---·----
.. SCHEDULE I P - i T er,~itory - ----..>:.. R,i:i.te No . 

AV AILA.BILI TY 
Avai l able within the Boulc:.e'!.", 1: r:ighton, Denver, Fort 

Collin~s . Idaho Springs , L-c:adville, a nd St~rl.:ng Di yi.siot!s of 
t he Cnmpcmy 

U rbLm 

F''i-'irtge 

Rural 

-~·------16 
41 
66 

-~---·---->-'"----
A PPLICABILITY 

Applicable only to serv:i. -::!e for ir·ri,!ation puL1pinJ power 
a t tb e voltage and pl-1z.se 0f C omp2.ny'e- ,.~stabiished secondary 
distribu tion sys tern . No api-,licable to ,.:tandby, a1.Jxil · ary. or 
r esa.lP. Sf'rvic<::: 

YE AH.LY H!',TE --------
First 1 O'j kwh u .sed per y;;a.r, pc:t , :~- ,;)f bi lling d em2.nd, ?er kw h 
Next ZOO .K,vh used pe:r- yea,, per HP of bi1ling d e rn.8nd, pe :.:· kwh 
Next 1-CO kwh used per year , per HP of billing de.n::.2..,:uJ, per lrr,di 
All ad.d itionai k w· h 1.!.S;;d per yc-:ar , ?f:1' kv,1h 

1 I -.-•r·1- a • 1·0·' Se·1 s0•1 f 1"' lfa - "l,, 4 to .,._. t"- ,-o.,-n 1
" ~ ,· 1 ~)- · "_'_;:~~ t.\~ c.. " _ _,,, \ . 'f l ,.., 1. l .).. l ~: .\ C .i. ... .1>.~1 l :. .... _ _ •..:_ .. 

2 \-Vin+ 0 r Q l'-•'1 ,:0Q..., (~J.,:f'l(/P -t1""1 he -,· 1:; to ) /i ;::l 1··c'n 1) · 
.. - ....... . "-,)- '-'-..:.J J. .1 ' • ...., - -- . !>. \J • -~ i ... - . • .,.. • --·- --- ----- - ··--· ~--T he us e of s2rvicB t o fr , igG,tio:1 r=,i.W~!ps , fo:;:- fi1·e pro~ecti.011 

or stock wa tering purpose s , dur ing the afo:ces aid V✓i,tter 

Se~ts c,rz 1;:;; pe:rrni:ted p:ro',.rided tf.1at :=tock v1ate :t"i!1g service t s 
used only b 8tWeE !1 nie hc.u.rs of 10: C- D P.M . to 4 :00 P ·. M_ 

-------------•--..---.. ---· 
For· farm power sex:·1:.i.ce ether th::".1.\ frr-:,g;,.-~ion, fire p·otecticn 

a nd stock v,:atering, the rat.c 2. :nd ':hc,r-g e s oi the a.pplicable sBcon 
d a!·y po111 .s:;.n race 0r· G-211.e ::.'.a.1 F <-n 'm .3 ,:: rvicti r·ate sche ules sha ll 
app]y . 

DE TERML.. Lf\TH..,N OF' BIL Ltt7(~ DE"AIAN1) 
1~h b ' l':n,:r d 0 ' " '1 Thi~• ·' r. -,-. ~~ - ., t ,., .-11 • · ,.e 1 .L.l:.:, -.. m .-::. ,1• . . , 'll! -~l ) .. I. u ~ ,:; , e.d :', l ,. 0 ;::-

man1.f:1ctur er· 's rati.ng oi : ::.e h.>.:::-g,~st n ot.)r. nor less t'1a n th.re '·' 
horseoov1e r. will oe d e t zr1T1'n.8d OL fr,,~ b:,_3j_:3 of a :-1e rc e·ntar£e or '- ' c- .... 
the ma}.:i·mur;. . corrr.,ec ted n-:.:)'cO"!.' 10::1.,- in :1c r·.s •::r,owcr a s f ~l10·,,r s : 

~-... One r..loto1· . . . . . . . 1 00% 
b . Tv;o motor:-; • • • . . . • . • . • 80% 
c . Thre~ or 1,1or·e rnotors 70% 

' 1,.fotors of l::; 8S than one d)i"Se p c-;-r-c t' '..vlll :.lo t be •~c-D :.··r~.ed in the 
dete:tnfrr..:.tion of tiw a bov-s- p,:>rccntage3 but t. h.£.i:r !.1 ,.., •ci:-!g ·will be 
a part of thB to tal c 0!1n . c t>;c!d 11 (.; ;~se ~>ow:2r. 

R ATE 

$.056 
. 0 34 
. 0 235 
. 0 105 



·\ .P. 

PU}JLIC SEftVICE COMPA?,iY OF COLOR~~.D O 

SCHEDULE IP -1 Territory 
Urban 

Rcte Ne. - -·-----i6 
Fringe 
Rural 

YEARLY 1\Fi2Nn~n; M 
Per HP of max:i.m um billir1.g dema nd . . . . . . . • . . . . 
{General Far m and Ir.dgation Fow~r Ser1,i.:e 

The mo:1~.hly m.~r..imum en- rge o · the applic.sLle rl;ite.} 

P. Y W1.EN· , 
Bills for elf?ct :.:~:l,~ ser vic e :i:re due c:md p;!yable withfr. 

ten ( ! 0) c2.ys from dace of hill. 

CONTRACT PERIOD 
1-\L i r riga.tion contra.c ts unr.!er this rat e wi.11 b ~ for a yearly 

period from 't\tfacch 1 to Maren i, auto:t.atically r ene·-·.: ed fo·c 

like r;.eriods unle.s 3 te:cminatec by .,•,ri.ltcn rmtice. 

RULES ASD REGULA.TIONS ---·~--------------
Servic •~ supplied unde r this s c ~edule is subject to the 

· terms a nd ronditions set forth i n the Co mp~:n:.: 1s R.::l~s and 
R egubtions on Ple with Th2 PubEc Utili! 1.0s Commission of 
th ~ Sta te of Colorado and the fellowing specj_c1. l conditions : 

1 . In the event Cu.3tomer desi.r-es Gene ral Fa:m Power 
Service throu6h th e irrigation power n1.eter during 
the W'inte c Season , St'.ch service rr-.ay be o::t2.ir:2d 
unce r terms of tl:e :.:tpplicab]e sec,ond.ary powe1· or 
G;_,n°ral -::;'.-, r n1 r.-:: ....... ,..; C"' c:, c f1i:>•·h, l e -:- 'ov ·no' ·fv",--,, ..._. - ...._ u . . ~ .._._~ -< J. '- ._ -• ..,,....,..:..J.J.. '"-', .J J...!. .,,· .. i .wr.:, 

Corn p2.1 y of suc:b d esire . Such notice vn li ant0 -

mcl.t ic:1lly .su.sp2nd the c ontra-::t for. Irrigation Power 
Service for the ps-riod durir!g d:,i ch Gen,~·ral Fa:crn. 
Power ser1ri.ce is supplied. At tr·.e tim2 v:r.e n c us
tomr.:r ::idv-Lses Com-;:-::wy thG.t G""'r:~r-;;.1 Farm Fewer 
service is no longer r 2q1...1frcd, t:1e c ontr:::: c t fo:· Irr:i. 
g 2.tlon Pov1cr service rna3r be aut-:Jmatic.s.Hy r eins t2.ted . 

2. Bills for General Farrn 2.r!d I rr!.g ;:,.1..i00 P cnve:r service 
dur ing thP. \1/inter Season v~ll be p!'orated for b "lling 
pe --iods less th::-i.n a. month, u,,l-2ss s:::rv-:c~ is d Lcon 
tinue d and lat.er r esumed d,1ri.:1g th e sa G:t~ Wi;\cr 
Seasor... 

3 . If the Cu s tomer- desires to ,1se .~erv'ic e dr.r ing the 
Winter Sc,~....:cn on the sa rne·p erJ';.scs bt:.t f!,t 2. dilferent 
loca.tion th2.n d·~H·ing the 1r~·'.gati.·m S-":,~s:n1 , the Compcny 
vrilL at the C ustomer 1s recuest ~nd upon 0z,ymr: nt ,)f 
the t0tc1.l cost ther eof . mcve s.s.id. t ,:ans fr:,r :11rT ir•s i: a lJa -
tio:ct t.o the n ew }oc2..tior~ for 1he VVi.nter :-::2a s,:m and .:-·e 
ins ~.c:. 11 the same for t: . :; Ir :cig3.tion Seas m. 

f 

RATE 

$ 5. 30 

41 
60 



• 

':, 

·- .:., 

P UBLIC SERVICE COMPA!'' ·: OF COLORADO 

T e .rritor··r 
Urb::.n 
F ringe 
R u l' al 

Ra-1:e N0. 

_y AIL ,..BILITY _....., _____ _ 
Availc10lc within t he Gr and Junc:tio,1 , Salida, and S--.:11. 

Luis Val ley Divisions of the Com pany. 

AP :PLICABIL1TY 
A pr;.hcao l <c: on1y to s e rvi8c for irr iga tior1 pumpi . . g pow~r 

ser vicP. a t til e voltage and phase of Compa:1/ 1S e s tz.hLr~hed 
sec0nd2.ry distdbuLion s ys ~e m. Not app i. ,~a.b.~ to s t 8.ndby, 
aux11i,:t~y, or res:~le sPr .. ,ice . 

F ·trs ! 100 k,vh u.:..;ec: pc year , per H:? of billhg d <:?tnand , per kwh 
Kext 20 0 kwh 1.!SEd per y e ,.:.r . pe r H? 0f bill ing de mand, per 1,wh 
Next 200 kwh u se.., r'7r· y»ar. oer ~i".F oi" bi l E.ig .:ie ,nand , p -e 1· kwh 
N ext t 00D' kv•h used pe :- yP.ar. pe iiP of billi:P d emand , per !-:1Nh 
All a d d i , wnal ki.v il used re r· year , per };v-:h 

1 . I rrig- a t Su:1 S'=aso:; ( IV!. :::.1~ch to N ov:~m.b-:.!· i 5) : 
- ~J__ _ _____ - - ---- ------------- - - ------

2. Winter _Sea.son ( fovembr~~· i 5 to __ ~ I;;.~~~ ~.L 
'T'.'; !• 1 1se of St: r vi c e to ir !"·~gat·o ?'.ffi1r•S , fer- fr e protec

ti on or siock 'V?.te :.~ing pu r poses, d.ur-:i!1S" t i,-c :-~for-:..satd Winter 
Seas:.m i .~ ~-ermi t.; i;-;d p:.·o ·n.~2d t;1at s to ~!<: ;r.12,t{:-rrn ,; senn.r"- e i s 
used only betw ei::n the ho · rs ,')f i C :JO }>. M. to 4 :OG P . M. 

F or F'arr."1 Pm·..- e:,~ sc r vi(: e other tc:.c.n ir~iga t1.o~ , fixe protec
tion and swc.~ v.-z:.ter)ng, t ~1e rate auJ dw.~·&·,:,s of the ap~licable 
s ~conchry power rate o r Gener-8.1 Fo.rn-:. S i::r rh., e ra te s ched ules 
s ha l1 a pply . 

-----~---
T he bill.ing cemand, wh · ch L1 no evEn.~ ··•,•r i ll b':: l~t,s 1.ha.n the 

marmfactl..! :re r 's r ating o.f the 18.:cges rr.-::itor n.◊r l2 s8 J 12,n -t ,re~ 
ho:l'.'eepow <:: r, wiU te deterr.ii n c c:1. ~·•- the b8.si. s o~ "· pe:-c r.ntage c f 
t h e r.1.axi m i.? m comv:!c i:ed motor lo2_d i:1 hrJ::.· s epo ,,. ~~ 1· a s follow:, : 

a . One motor . . . . . . . 
h . T w o moto r s 
c . Three or mo n=: n~0tors 

1 00·1c,. 

8G% 
70% 

~Jotor s nf le s s l/'ian on<-' hors':!V'')v,1-::-:· v: ill no'( .... e cou.nt~~.r i n the 
d ~te:cmiaat ic n o f the above p~:.-- c c n •a~-;2- b1..1t t. !i.;~ r ·.:-:.\H llfi •N ill 
be a par: cf t h"2 total con nec led hcrs2r-o·N1c~ r . 

"- --~ 

RATE 

$. 053 
. 0 3i 
. 023 
. 016 
.0 105 

iG 
4 1 
66 



SCH.F.:DFL.Ji T P--? 

_.,. ..... _____ ,._ -·-· ... ,. ·---. . -·-- --··. -
£\ ~-;:-, E1,,. 1 c./ r1..-·~.1rr- u:1~ t,:!.:1r~;: n~~r::3.c\c~ 

ft;1_ ri~ r-:.!.~ r:\1 ":·rr• 1:i.r1r: .!'rrig~.ti ,:- r-; I't r:.:..,·~·; ... _ ::;~ .. :· ·\_:,_,:~.-

- ---- --- -· .. - -- --- .. -- - ---••·•• -- - •-J• -

!·~ i _ _:,.1 L•; ... :~•-,r ,~:-·:_._._·t::-. 

•• J . 

, · ,Jn 

. - ...... f . . ... ., .. _ ~ - • 

. ~ \ ~ - "· . .;. ~- • t - t: 

c·~r_·.- i .:.,_ t 1· ., ~,1~1 ;:;..:,\:.,.· ··,-: 
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:_I I 

, i• I I 
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' 
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:,_ ••• J 
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Average annual diversions for each of 12 water districts located in 

the study area are swnmarized be ow . 

Wat er Dist r ict 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

66 

67 

Coun ies 

El Paso 

Chaffee and Lake 

Fremont 

Custer 

Pueblo and El Paso 

Pueblo 

Huerfano 

Crowley and Otero 

Las Animas 

Las Animas 

Las Animas and Ba c2, 

Bent. Prowersg Baca 
and Kiowa 

Perio d of 
Record Considered 

1955- 1964 

1955- 19G4 

1955-1964 

1955-1964 

1955- 1964 

1955- 1964 

1955··1964 

1955-1964 

1955-1964 

1955-1964 

1955·· ?.964 

1955-1964 

Total 

Average Annual 
Di version*{acre- fe et ) 

42 , 837 

146~ 578 

3439303 

359349 

234,516 

23g426 

'17.,427 

465. 770 

9 . 680 

86 9 623 

1., 521 

171. 3 ;'" 4 

1.,578. 384 

*Includes amount diverted for a gricul tureg indust ry a nd ::nunkipal use . 

• 
Annual ditch and reservoir diversions are given . 



52 

Diversions - Water District 10 * 
El Paso and Teller Counties 

19a4 

1963 

1962 

1961 

1960 

1959 

1958 

1957 

1956 

1955 

1954 

1953 

1952 

1951 
1950 

Ditch ~Acres) 
a c e 

48661 -~12585 > 3. 9 

49051 q1515) 4 3 

59147 !11965) 4 . 9 

63432 il2412 ; 5 1 

49570 !11385} 4. 4 

37279 il0669 ; ·3, 5 

35404 !11120)_ 3 2 

42594 00491} 4, 1 

21447 00840) 2 .. 0 

21785 t l0789} 2. O 

23509 ao4a9} 2, 2 

31476 t 6225 } 5. 1 

25304 ~559 01 4. 5 I 

22551 .·!2140JJ 1. 1. 

Rese::-voir ~Acres} · 
b 

401 { - ) 

700 ·{ -

5204; ! - ~: 

3806 ! -
45!35 ! - ) 

4973 ( - :· 

1268 ( - ) 

4011 ~ - } 

65 ~ - i 
64 : - ) 

3758 ~ - } d 

4749 (5533 ) 0. 9 

9882 ~6583 } l . 5 

3947 ~6598 ~ 0, 6 

* Source of Data : Water Commissioner's annual Ditch and Res c.:.rvoir 
Report Nov . 1- Oct. 31 
(a) DitchaNo. of A. F. used by canal for season from natural :1tream 

for all uses 
(b) Reservoir ~No. of A. F. of reservoir water carried during sea.son 

for all uses 
(c) Irrigated acreage {ditch ws.ter) 

(d) Irrigated acreage (reservoir water) 
( e) · w ate~ use index". ~ c ( note: not per acr'e il'"rigation application 1•ate) 

- ··-·-
~""-: -~ ·. ,.{ £<. . . ·• .. 

,., : . . ~ 

~. . . .. . 



1964 

1963 

19 52 

1961 

1960 

1959 

1958 

1957 

1956 

1955 

1954 

1953 
· 1, 52 

195 1 

1950 

1964 

1963 

1962 

1961 
1960 

1959 

! 958 

1957 

1956 

1955 

1954 
195 

19 5,2 

19. l 
. ' .:__ r: -, .... ~ -· 

Di,,er sions - Wat er Di.strict 11 

C haff~e Lake and Sagua che Counties 

Ditch iA c r.es } Rese rvoir -: Acres ; 

123796 {25525 !· 4 9 108 0 00 } l . 1 

132149 (2577 1) 5 1 0 f f \ 

16530'7 (26 610 ~ 6 2 0 [ >i 
" 

1593'11 {2 604 2 ; G 1 7 12 { 19 00 ) 0. 4 

1559 65 ·1, 27 093 ,; 5 8 0 ( } 

129729 (24-393 i s 2 453 - J 

152089 i26028 ) 5, 8 34 6 i - } 

178988 (25G3 5 ;, 'l 0 0 ~ ~ ... 

128075 {235 37 ; 5 Ll. 685 1 
1 

140314 ' ?t .. ~,d. '"> : 5 6 1482 
, 

' 
t,w "" ..., ,1, ' -

1008 16 :( 2:::'. 2f! 6 -~· 4 0 1 ) t_ •J 

16~-3 ':G t 30~1D ) 5 4 8 2 0 ,i - ) 

190163 :. s.7707 ,. 5 ;) 8613 2 ,1 :. ., 
C ' 

617 20 ._,'jrf!: 1:n 4 3 88 0 17 ! ' 
137 410 ;3 660,; (, 3 8 0 t ~ t, 

Diversions ~ Wa~er Distrir. l 1 ~ 

F remont, T~lle1· , E . Pasr~, C us ter, Fi..!eb).o and Pn.rk Cc u ntic s 

35948 0 ! 183 0~! rn G 

3557r15. {2274·1;. 1 (j 

3 583 22 t2207 l ! 16 . 2 

347025 i 21299 ;\ 16 . 3 

347 425 ·: t1 S 32 ~ 15 SI. 

3 61-~.E0 12 1922 ) 16 E• 

3328G l : 208 03 } 15 9 

2 2951 ; aso<J rn 5 

3 15829 .{2 003 0) 15 S 

2 271 45 1 13 '1-64 ) . 16 ~ 

3,4422 (17( 7 1' lSl 2 

? ,t0L ;i ·: 20582 ) ii . 7 

3 tH 3 Hi: '. 1~1 8'/ . l7 , 7 
" . c.: 1. 

10223 " ,. :r 

1054e r - ;_ 

2704 1 ·; - » 

13043 ~ - , 

14 2. 6 t - ) 
15383 : ~ ~ 

15902 ( - ) 

9354 '· - ; 

2205 ~ ~ ) 

114 6 ~ - l 

--- : - ~ 

4gr,c; I - ; . 

473 { 



1964 

1963 

1962 

1961 

1960 

1595 

1958 

1957 

1956 

1955 

1954 

1953 

1952 

1951 

1950 

Diversions - ·water District 13 

Cµst er and Fremont Counties 

Ditch ;Acfes ) 

30341 r1s1°41 o~ s 

'-· ~!4:&8 t 601 G ~· 1. 6 

33917 (19209 ?, 1. 8 

469'38 (198?.'0; 2, 4 

40729 (19S09 ]l 2. l 

31272 ·!19370; 1. 6 

3 6957 1. 19988 i 1. 9 

72475 ~21268: 3, 4 

18355 {1 65:!i7 : l. 1 

33080 ·;18934) 1. 8 

16658 ( 9800) 1. 7 

32963 ( 237'46 ; ! . 4 

50123 ~246Sl ) 2" 0 

19843 (136.:15 ; 1. 5 

7803 { 8397 :, o. 9 

Diversions ·· Water District 14 

.Reservoir ~Acres ; 

---- ! .. ) 

4092 { - } 

9391 { - ) 

565 ~ - ) 

14673 ~ - ) 

16749 ( - J 

9601 ~ - ) 

7025 ( - ) 

725 { - ) 
1520 : - ,, 

----' - ) 
5859 ~ - ) 

9708 { •. ) 

--- - ! - ) 
---- { - ) 

TellerR PuebloR .Fremont and El Paso Counties 

1964 207"/88 !83225) 2~ 5 250 !275) o. 9 

1963 138019 183 640) 1. 7 

1962 291927 1110060)2. 7 

1961 211905 {108585~'2. 0 

1960 246269 !127823U. 9 

1959 198541 {10'1 178)1. 9 

1958 313159 [10-772}3. 0 

1957 354657 , 104382)3. 4 

1956 175191 :105524)1. 7 

1955 207706 {108374 )1. 9 

1954 142352 {1063] l;l o 3 

1953 231337 tl 0?275)2.2 
1952 250668 U 063Z1 )2, 3 

1951 269927 t 10'i 078 ',,2. 5 

1950 194208 ·:.l0G403.,1. 8 760 (270) 2. 8 



1964 

1963 

1962 

1961 

1960 

1959 
1958 

1957 

1956 

1955 

1954 

1953 

1952 

1951 

1950 

1964 
!: ;,• :· . _ .. . 

1963 

1962 
1961 

1960 

1959 
1958 

1957 
1956 

1955 
195,1, 

1953 
1952 
1951 

1950 

55 

Diversions - "Watex- District 15 

Pueblo, Custer and Huerfano Count ies 

Ditch .(Acres)- :· -. Reservoir :Acres} 

21793 14250}_ ~. 1 

9723 {2615 ) 3. 7 -· ., 

. . ··· :.· 

21204 {470 1~ 4. 5 

40768 (5039~ 8. ! 

-30238 {4280~ 7. ! 

21489 (3537 : 6. l 

18914 (3552 ) 5. 3 

32834 t 5249 ) 6. 3 

13305 {2669; 5. 0 

23947 ~5377 ) 4 , 5 
.· . 

6-5797 (3628 ) l. 6 

16779 t5470l 3, 1 

14016 15852) 2. 4 

15638 ~336'"1 , 4. 6 

-7796 · 3S4:0l 2. o 

• Diversions ·· Water Disi: ict 16 

Huerfa no aru:l Pueblo Countie s 

38392 ":f2 ] 4~5~ 1. 8 

~z:~?,,: ;: :• I 

23661 t}3372; l . 8 . 

.·13_75{1.35) 1.0 

2730" {1810} 1. 5 

2130 t2215) . 1. 0 

5315 U00S5) o. 5 

7385 t3860) 1. 9 

2462 i}5!0) 1. 6 

17629 {543 15 ) 0, 3 

73190 (508-~W ) 1. 4 

3 1372 {564P. 3 ) o. 6 

62566 !41021 ) _l, 5 

'16309 :4 0'15 1 ) l . 9 

268C;li. t,' '>09 -B Q\ 0 7· ·• ac ' ._, .._.. A • .• 

2151 i°1270)' 1. 7 

1540 1 97·5}L6 

12569 ~7895) 1. 6 
· . 1613 _{1915) 0. 8 

5346 ~7700) o. 7 

8099 01125 )0, 7 

10550 (9725) 1. l 



1964 

1963 

1962 

1961 

1960 

1959 

1958 

1957 

1956 

1955 

1954 

1953 

1952 

1951 

1950 

1964 

1963 

1962 
1961 

1960 

1959 

1958 

1957 

1956 

1955 
1954 

1953 

1952 

1951 

"Diversions - Water District 17 

Crowley, El Paso, Lincoln. Huerfano. Pueblo, Las Animas, 
Oter•l, Kiowa and Bent 

Ditch iAcres } Reservoir {Acres) 

300778 ·{~57115 )· l •. ·9 . 

328520 "' 154230, 2, l 

• 602210 {154770} 3. 9 

525918 055700) 3. 4 

421136 ~157227 ) 2. 7 

410432 !154591} 2, 7 

578942 {156211) 3_ 7 

831839 {1581 61; 5,. 3 

323686 p~7901 ? 2. l 

334240 {158231} 2.. l 

2649 6.0 0,58491 ) L 7 

397462 {252852 ) 1- 6 

503493 {250452) 2, 0 

461769 i 251552 ) l , 8 

461243 f250655 ) L 8 

Diver:,;;ions - Water District 18 

Las Animas County 

5656 {3455J 1.. 6 

1206 t lfl?.!j '~ l . 2 

6880 {4875 ) l , 4 

15784 !4980) 3. 2 

. 9186 .!4905} 1. 9 

10124 [4805 ) 2o 1 

1415s r 4755) 3, o 

18069 {5590) 3 , 2 

1195 {1535 ) o, 8 

14535 {6425) 2 .. 3 

105 6 {965) 1 .. 1 

2970 {3950~ 0 8 

11011 l 6950 i: l 6 

-- -~-- {2570~ 

4836 ~ - ) , 

22976 1 - ) 
6757 1 - ) 
9114 f - ) 

27071 t - ) -
4'7943 { - ) 

lf.1~7 1 - ) 
0 ! - ) 

'7387 { - ) 

ess r - ) 
1490~ .. ) 

o l - ) 
18893 { - ) 

28044 ~ - ~ 

640 f - ) 

·" ... 
' - l 

792 { -~ ) 

1122 (400) 2c ~ 

0 f ) 
279 i300) On 9 

1452 {300) 4, 8 

1569 1300) 5,. 2 

1122 f - ) 
1828 ( 660) 2. 8 

422 r soo> o. 1 
0 ( ) 

0 { ) 

818 f200p 4. 1 



1964 

· 1963 

1962 

1961 

1960 

1959 

-1958 

19&7 

1956 :', , 

1955 

1954 

1953 

1952 
-1951 

-1950 

P iver slons - V✓at-er Di st:l.1 5.ct 19 

4s An.i.rn.=:s County 

· · Ditch ~Acrea , 

553'/ 2 {210'-4} 2. 6 

38310 i · 7099)' 5, 4 
. : . .. ~- . 

80374 -' 269 09; 3. 0 

1sos14 , 2egso; s~ ·o 
:'.: 9703$ !19025~ 5. 1 

7606T i 22S41) 3. 3 

111662 t327 Bo) 3. 4 

114769 !31 95o l 3 s 
-
53110 {20091! 2. 6 

88663 t287 6 0 3. 1 
-
6107', ( 264 07 j 2. 3 

.69790 f 1121 0!- 6. 2 

: r. - -

{10336) 

(10336! 

0!403 i 

Reservoir ~Acres} 
.. 

1698 ! 860 2. 0 

6611 !1973) 3. 4 

5088 ! 593 ) 8 . . 6 

· 9799 {81 64;: 1. 2 
-
2234 (2515 : 0. 9 

- sa·e7 {2300) 3. o 

·13195 ' 2665 } 5. 0 

i3460 {2160;; 6- 2 

6691 {1 350; 4. 1 

17965 {1250)14. 4 

r : 

; -

5500 t !080) 5~ 1 

: 2610 i 940) 2,'. 8 

Diversions - Water Distrf.ct ,19 

LlncoL."la Kit Carson and Cheyenne Counties 

1964 . ss1 r U77.6 _l 3,. o 

1963 

1962 

T961 

1960 

1959 

1958 

1957 

1956 

1955 

!954: 

1953 
1952 
1951 

5507 0916 ;, 2, 9 

5722 il886,! 2, 9 

----- 4949 ~2140}· 2. 3 

4904 {2 196 ~ 2. 3 

--2568 ! 1240} 2, ! 

3060 ·11550~ 2,. C 

31141224,5 ) 1~ 4 . 

5634 [17s o; 3-, 2 

8240 !2985 > 2 .. 8 

9 117 ~1450 } 6. 3 

8095 t2? 60) 2 .. Si 

8888 12310) 3. 9 

6806 t47 80 ' 1 . 4 

~ -. 

2680 !1000·, 2. ? (Bonny Dam 

o t l 
I) ! } 

4254 '{1335 ] 3. 2 

820 tl335 ) 0, 6 

689 ~ 1410} o. 5 

149 ( 8 00 ' 0. 2 

3561 :, 25 0; 2 8 

254 6 r 765 ) s, 3 



1964 

1963 

1962 

1961 
1960 · 

1959 

1958 
1957· 

1956 

1955 

1954 
1953 

1952 

1951 

1950 

5 8 

Dive r sions - Wat e r District 66 

Las Animas 2.nd Baca CoU:."lties 

-Ditch !Acres } 

1958 ~293 ) 6 .. 6 

1815 i4651 3. 9 

1153 {433 ) 2. 7 

1054 (590) 1. 8 

1704 {72 1) 2, 4 

1873 (575 ) 3. 3 

1916 {560) 3. 4 

1373 (440) 3. ! 

841 {294J 2: 8 
802 (365 ) 2, 2 

680 (23 0 ) 3. 0 

411 ( !80) 2. 3 

Diversions ·· Wate r District 67 

Reservoi r ~Acres }, 

~1 Pa so. E lbert, Lincoln, Cheyenne~ Kisiw~ , Bent, Prov,er s , 
Baca, Las Animas, Kit Cr::rson Counties 

1964 6943 0 (6-3!"3_:n}L 1 28 152 (68127 } 0. 4 

· 1963 

196'2 

1861 

19 60 

1959 

1958 

1957 

195 6 

1955 

1954 
1953 
1952 
1951 
1950 

... 

177800 f7 0O24l2, 5 

.17_68 16 ! 68.1.182 }2. 6 

131581 f768 8•fJ., 7 

237503 (H9 629 }3. ~ 

225702 f7239 5}3" l 

2 16698 (7 ! 882}3. 0 

139 657 {70033 :-2 ,, 0 

220991 '.' '7 1481 },3. 1 

1136 15 ~71007 )1,. 6 

1693 68 ~!05?70 51 -. 6 

20.5838 (88 2170 ;. 2, 3 

2 13739 {72 612 )2. 9 

{7 1555} 

3587 1 (l.03 62 1' 0. 3 

91 133 ~100254 ~0. 9 

4 6975 !1 00247 10- 5 

9026! ~108006 ' 0, 8 
278617 f,1 OO542 12. 8 

2i 7207 ~ 675 01} 3 , 2 

259585 r a779 6} 3, 8 

0 1033 :, 66652 :, L 4 

27 6038 {6G374} 4. 2 

96354 ·. - ~ 

11~44 ~ - » 
143528 '. - ): 

2097 G5 : - J· 
227289 f - ) 
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The t otai. of the average irrig a ted ac re age (a) in each ,1f the 
wat(:r districts 1isled abrw e a .mounted to about 45d .. JJJ acres. Per 
acre water application data for agr icuLture frnm natu r al streams 
during the 1963 water year':: are lis ted betow: 

Headgate DLvel:'s irrn Irrigated Headgate Duty 
for P gricuttu r e ( 1963) Acreage ( 1963) ( acr e feet per a cre) 

V-- ater Di5 tr ict . (acre-feet) (acres) ( 1963) 

1J 31.179 11, 515 2.7 

11 125, 794 25, 771 4.9 

12 119, 133 18,3J2 6.5 

13 9,428 6. J16 1. 6 

14 t3J., J9J 83, 64J 1. 6 

15 4, 894 z .. 615 1 . 9 

16 2J;i 321 13, 372 1.5 

17 325., 228 154. 23 J z. 1 

18 1, 2,)6 1, J25 1. 2 

19 3.4~ 362 7, -l99 4.8 

66 1. 53J 49J 3. 1 

67 116 .. 764 7 3. 6J2 1.6 

919, 929 397. 677 2.3 

(a) !955-1964 

1r November i - October 1 
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Fr· i I· ,-~\· "y·· 
-- . .. .... .1,,'"'.) ·-• 'I _!_. 

On,;? of th.<: p:;~-I,nri.paJ ,'/2.te • usi::/f indust·i,::s 5n the A ,:-- k~~n~;-.,s V,.>.\l~y 
i.:-; t:h~ t:0 .\. 0 1, .. ,e;,.rk) E\u.BJ ~ c1 d itrlon .,~_:!;:tnt o..r, }_)·ue!110 1:rne ·\\..\rr1f::~~-1 .. (.f~n 11:~·on a.ric.i 
St<='.Pl - ,,s/-i t p ;,a.'' ·i•.-~:J ,-•rt::: tl1at .o" '.C>'l('T'~,;;,p r,f t1 1:; OJ ) J:',2,-JJnr!J c, .f •.rrate.r- ~, __ : f .. • - ,.; ~ ,11 ·-·~,,..l.,.,. ,., ..... , 'LJ ... .,_. ._I _.._ , .• '--'~--, •-,. A• '" ..._,. 'l' (,.4 

r-0 ,;qur.r ~d {?e ::· :·0:1 of fire sh r:·d p'·e-ctur:. m.ar<y t,ypes o.f r:ro'1Uc ·;:;}. Be,.u:-5<:: 
i& a !lPC~:f>sity ia iJJ3.t:::-t' .sht;~tt c'l,.-_.._ea.1 <-l.r1ci/o~~ 1.1.i e-~e t:,::,_ on0ro JJ~,;-:; v.:a:r -:9) .nin.t 
Coio('ado Fuei a!lc\ :f ron (~orpm·~\tior· ;:· s:.pn,,,t<::d! y -e tu:'ns 3!1 perc: ~n ~ cf th,:: 
dive..,·tc!d ·,vatcr 3u.pp1y h::F:k ~CJ th,.:.· ;;:.:·,. ~arn 

S u ""f:',.. .... !~ .--:a.~:,.. f'r ...... ,,..o-c:-{T"'g n~,...,-.t..,, ,.,-"".--.n!:1 , ...... .J':::,,~+ 0 .,-• ia ......... r">., .. + j ... i.r.! , m..,"U 5ct,· •''-•'·'· ,;_ ~.), . .,'.J,,, ,.. ,;;:,, 4.:;;,1 1 -~ . , "-'·""•"-',:f ~--- ., , :.. ~-- ,; ,-,, ~ • •l"ur.,;,. • ,c., ,• · 

f a~'tu ring m isc e llf'I n~•ous l.i f~ht rnanuf .,v··ti.n:•j ng ancl ra.H,,·0.:.1.ri-: axe othe c .i ndus 
t:ries i.n th .. study a-·2a t.lia~ ut.e ":'.E:-18t.i.V.;;!y largP qu3.r,titif:,~1 Dt w&t~"· . .E~,L.ma•~~cl 
g::ound--·,.,at2·::- 9 ·..1.1np3~P from ir,di;;:;:>,,;aJ ,.,,:;!.! 3 is g:i•.·Pp on pag~ 31 . 

Muri,-ip3.l y;atec sup~ly ancJ se·+,,:i?,"e f,-~<"ili~i(~S ,; ~e rJp•;;r:n:~ed. iP. Ex:.inl;,::_u 
A ,rnd B ·· 2sp0r-:>1,c; !y , 'J'hese >la.tc, we ~·- e ohUja,'!d .r~o .: n _u,~ !'U .•· :, ot /ti,. Co;o ·· ;.....-: J 

DPpa.~trn P,r: t r~ f }=>td).l 1 r- f-I ~~ al t.b l)e n ~.r1:;. . f: o.l o ~v~i1} , .t\ ~1.0 ;--1P t'or:(· ~ s e !:·urn rr1 ;1 .. y 
b p.-es12nt,-=:,i in }> .. h;bit f-'. EsUmailf:d ;I'"r)urid~~at~r pumpagi.:: f,--. · 1864 .. i·:; 
gwcn i_rJ the ai~1.e ori p::-:g1=: .31. 

S nrne o.t the l.B:g~r rrwr,i ,._;_p;,:d /.1.h>'.-:; ',,, c:n.:: vii:; ·ted and m-::>t·1·• comtiJ:t,:. 
wate;: lB!f: an<! -~ew2ge ,..t1.t2. obt2..in=-d (i\ppen -3.'ces ff O .P_ Q .P .. ·:· ,~net T; 
1'tie fr)Jlo,vin~5 s~ c ti.c~r_._ pre,-ser1t1 ~ .. br: .. ~f re-:-urne c)f. v. afer- and ';:d":!".-V~t;~ d~Ji~.a frjr~ 
,SP I pr h=•rl Cit'{' Cl [7, ih e "'h: d,· i,H"P ·1 ro 10 r•"-> ,,..,, ... :;:P"' i '."/' ' i:'>p,..-,_h., ()__ L 2 s1r_1,,,·.i j IP., ....... - . - ... t -- • ..l, ,, .., • ·, ·' ,. ~ •.• .,, ....... J ' . -· ' "=,· •• ,;;;.1., _ { ,._ - •• f:-, ,:>. J.., ~ -- - ,. 'J 

Bt1eoa "i'L,+a .. !);tli~1a Se~,..·u.rt t,,y \Videf~c.~~:i l~;.-t~d-t2:;::i 1-:'o: .. irn.,ai11 .. .F!{) l.". ky· Fo1rc.t 
l .-. J t' t ') L ~ ' ~ ' '1,, /:, . '" .,. ' l ] \- • • .. 

IL.\ U .. l -~ : ,h lT1d.~,. --..c, c- _-.n•t11::4...~ ~- # A'\J.r:..tr_: .,·;{;, ~!'t. ·V BJSCQt)t2rg 

Co' 0 ~·••4 ..-, ,.._ CJ -l~ i ~ :;; . • r,·,1.-1 e ,.. ; ,. V •• ,,, .. ·a: , ,,::,,•· , ,, '1 tP .... "'U o,,J· V ·f,-- ,-..~-1 rf'n' ,_ P.,.ke -._,· ,. .;., ~-. , .... • l.J ~ , , . .-. ,!i.,tb..:,. ;, 1 . .. . , , . ., ........ t-..,,. 'I,.,.,"':> :i• .... .,~ ~- , ,."" J '·· c,,.1 ., ,. ._. 

Pe2-k wa'.e .--sn.~d. . Th.._ -Sl1.1e Rive~ W·'J P':, in HH0 F'o1i , :,·c:in V2lley .;.pJ we: !s s:1 
the Blr!.<'k Sq1;,i¥·r""l V'a.l;ey, Fuf.u:·e ad,Et1.on2-.l suq:;._1;,2s ,N U!. l'' Om.'c'·'! from (b,:• 
Hf)m(~,3 ta.ke P !rojer•!~- c-n:-i :rr1e F~r,y~~'lg }Jfr.l1 )\ir<·~·-OEd.3 _f') ~~0je1 .1 

r,I I ' C . , fr')'" , , d . \., .. O1.O1')cir1,) upi :- 1r>g.s 33 - ..1· · io rne-re:·,~r: a0 .. B!1.t:·ou·r plJes only 1<) .. ,v.._.,~.-at .. ~r 
u.s,c j,;:;.du;:~~ ~'Y 1-n tl1e :1rea, Pez~ r,~p;1:a use dul·-i.r~£t 1F·~)3 v,a,~ ~1t-out. 20J !;;;~_ i!.ons 
pe:r ch"'y" A .s<:heduje o.f water ch;i.:· ges ;E ;;:;h:)1vn: 

Cotorar:io Srning.s hu .3 L: it' aterJ a r•e· 1~-;e pr0g"' fm"1 .. T.::-e.'n2d ::.P. J/E~ 2 
'Wate·~, i.s used for ir·-if,3.i'ioD use u1 (•i+y p,,:--:;,;_s e1r. 



Ciiv of Cc:k:.·acb Snr1::1£1r;; " - .., 
D e p~ of Pt,blk G\ ih1 :ieE 

.--= /""-.,-=:; - ... -"·--- -· - · -- .. ~ --- • 

AH Ortlnanc.:; ar:12mn::1g ~!8cHoa .! ... ;iS o f A,·t1 t:·!c 6 , Ch,;1.ptex· ( :t of f:11~ C .. 1 i•: o1 
Col·J1 .. ,u~L~~ Spt·.: 11.J·.s ~ i95 0" f ::!::- r· ... ::-15:a;,~ tn 4111~:! r.:!1:;:.f'~;t:s fo i· {1Ja:te1l 

R .·• TR ! ~ 'VJ~'i) ,., Il 'r i~"!''•"l~o .. ,, 1' c~ f·.-, ,.., r t"'"" 1' , •• ·:,, 2~,, S"'"l·"'~f'S ) .l. ....... ,., _ ... ~ ....... ..,, . .. •"·""' · J : ~.,,..,..,.. '--"' ... ., ... ,-. •... ~·--"' .... _J<;:.,.L-..o~ 

Gen-::rcJ residential zn:1 ;:,eim.::~H:r•::i 1) .;:er'l/ ke. 
:F'irst 500 c ul l'i•~ feet or L~ ::: [ · l~t:(;• pc :- ·.nGr;th 
. .\11 use i~1 e:ic:ess of f: CC1 c11b ic f c-31. pr,1~ :ti.:•.onth 

per 1 no cu!J ic :fee t 

RATE ,.'), = -~• .. ·: 'r..,1 •. :r; __ ·1., . . 1r ...• F ... i,.., rt ,-:c\ '1''1°-- -,·'1·, ,~,-y l 'T .. ,;!'If~ i·~n~ne ", ... r·e~ .. - ".:-:".) ~r-:·•·t 
.._ - - ., < .... _.,b ..... t.. l•,~'· ·• ..... t '4 ....... J b-.t.c, -~ - .. ,,_~1,. ;-.r c ,. \.li .,;t. .. \._, . • 

2 :!5 

to and -::n;J s 1de t h ~) CH_y Ur.ni ,•::; of f,e (:' 1.ty of Cc':_(•~-·~,.<k S:n·i.ng: . ) 
Ge:ie .!'~;1 r es i.den-i:i ~J ,rn :1 t:•J::1:.::nE:,:.•i::L:t.l :3cr" • .,,l.·~e . 

It,lrst 500 cd .i ic fo2, or le .':s U.'.:'e :'.I~~ :,~ :nr:irth 
A]1 u s.:.: tr1 ~;:::: -e-s~:> of 5C C· c111)i.~ f~~et f-l £.~ ... rr -v~·1th 

per ~- GO cu::fr:: ieet 

i ;l p:·.'li., ~ .•.'1n {_· '., 
\ ··• • ... -£"" ' " ' \..., .. ~- .... -

i.:.:C.~2s .. :r~} a ,1., z.r1d p::c: :-:r.:. ; J :11.I ric·r·. -::' :: :-,;J.:.I!· i;tl.~1 ~!>e,::1 [.r.·.:l :! 1/:::\ L~ !>]-:-.. 
0 1 ' ~c,.,...,,.,1n-f' .-;.rs!' nf·,-.,· ·., c~,: • ·1' ·i;.,, r-----,., ._,,.,·:i •·• ) 

.. .i. "- , • •.. ~ '- ~'--·• .a.v. - ·"" _. ::1i..., •• • . ,. _ '---,· ~ ._. ..,, ....... 

F irst e.J !JOO \~·· .. t") lt;, fe~!t c· -, is!:·:;: ,,er ::.·:f:;:':,r: ;:1,t. -r .. 1~~11Y.i:~n.;.~ .. n :·1:i~t~~g'e :,: 5~) 
A!l ttsJ ~-~1 e:· -!-2.Sf; of t:1 C )C ~~!~ i t~~.::: f~!(:t r;cr- r:~:l:-,.'l; 

p,:; ·i~ i. .. ,~, L:ul1ic f e e-: ., .. 
. t .. ,!..~. 

I 

RATE 4, 1.r~1.t"U2 •tn,:1;1.g'1:t:i2'.1 a11L~ ·r11s·:~:tr1ti-... ~·.:. ~·::!:·.~~,_£. :;,; . 
Ji::J'.lustdal awJ 'i'~;:;,~1.t\1'io3·,,il e i;•;. tri.::1:. ·Hn✓_; :·mht,u~.'.; ~3t:·J ·h 1.i ~h ·,· 1,:w.fl .~•·:~ 
a vai.h::.ble -::n cc,n1<1·,.;,-;:; fo; n o ,. tc:~:s r:·12n n~~.n ;i8a r .) 

vi:1aie.r1o ~l~ -·::·d d·J r-1:n.f; t:':;:-; ~1 1c 1 ,ti1:~; :}f .. ~r~.,.i .t .. :1~cr,~~·h ~;r~: )t~;:;n·r~'.~~;"· :-:·:or lri 1::-•• ~"":S;# ;;·{ 
ave:.r,.,l ,_;,:; ,.a.s.::: Odobe-:::' :17_·:· 1 ';i): U<u,·cJ, TYL: n_,o c~J!lq; f-8<: ::c·:• Dn::.n: HL:i 
F'ot~ a.11 \";.'~~:rt~:: t ;;;;eri L1)T'~:~~·.g· {~1\:; . .:1 c ·r1~ .. :: c·f :l;-·, ,,_--'1 ~ .. "C(iug'.t z~ :· f:· 1::::~1·_.t.Jc:c '. i r~:~~.; ~l·:.:-Li 

of ti1c .. ~:.;f~:-,~;1.1c:· 'U ;S-:; o~ ~l-I-~ ;- ,·-ii) r:~i:t> er Q _::·L.)71E.. " t1'1 ~--,u;1:11..·:i~:1~ 1 c~1 .. ~:~i · i ~~~; ::1,1.. ~1 

feet p~,:· :rr:.:"\ t: '·!1 , . .. . ,! ,1 

Mi. 1i rmH£•. Ch,rge n fif 

R ~\~fl~ 5 -"' \}J;rt2 ::· f't); (: e)C-Jft:d.g 

A SLl . ( •:J.:-~1,'\g;e :-:, f ·-i O C0 r,c 1.• t.'1' 



RATE 3 - \·: r.ite r for Couling . (continued) 

?,1.ain extensions ne cessary for :;ervice under this rate· shall be at the 
consumer 's expense and nervice shall be limited to available 
d istri~:rntion line ,· apa.ci t ies as detP.rmi.ned by t!1c D.::f,~nm•:- n t , 

Tl'w ratf-;s a.nd r ha r.:; es in thi s Ordinan1..: e p.rovid8d and 11 .:: ~ forth 
shAll '.-,<": '-·ffc ,:tive with the. met~r r eadings for h t->. Month of ApriL 1rn,, 
bast-d up-:1n 'N ater u~e.:-: indicated by " ai d April !8:i7 meter rt:ad ing, • . 
. SP.rvke i .. mder these rate s i':-! to bf' g ivt7n only in ac cor r.: 0 .1Ke wh.~t 
the i)rovhion -:; of 0:n:Hnanc l-: 1513 . pass~d on Jt!ly 13, 1 ~ .n , 

Ch.:, r c-cs for watt:r hilled JY the Pu':,lic UtilHien D\~par~ men t , 
Divis ion of \ :; atc r and Water Worl:s 8 for- a m<:,nthly p-eriod or- a fraction 
th•.: r eo t :hall : •e due ,1nd payaL•k at the offkr <J f th "c.' Public Utilities of UK 
City f_ Colorado ~p-dn.,gs h•~ forc thr- 15th d~y aft~ r such hi lli.n:r, 

Approved hy Cckrad0 '·,prln6s City C0uttdl 
Effective .'\pril~ i 8S7 
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Pueblo: The city obtains water supply fr om the Ar kansas River. 
The for mer District No . 1 {nor.t.hs ide v:aterworks} anu Dl:3trict No. 2 
(southside waterw orks) have been c ombined to form t he Consol :dated water 
wor ks . The sys t em p;: esently ser ves about 100, OO::> population. Per capita 
water consumption for the per iod 1 P.44-1952 aver aged 340 and 400 gallons 
per day fo r Dist idct No. 1 and Distl'ict No. 2 respectively. 1960 and 1964 per 
capita water consumption were 2.bout 236 and 207 res pectively , The mar ked 
reduction in v,ater cons umption is due in part to increa sed r:.etering~ 

Pueblo has a combined sev,er system (storm sewer and domestic 
sewer). Sewage is treated b~fore being discha:.-ged into the Arkansas River ; 
Sewage pumping records are listed: 

Leadville : The city obta ins wate r supply from Bi~ Evans Reservoir. 
Mountain Lake '.No . 1 and 2_. fow2. Gulch) and Canterbur y Tunnel; and is in 
the vrocess of drilH.ng 2 wells in the Arkans2.s River alluvium , Average 
daily consumption is about 1~ 650., 000 gallcns and 2, 000~ 000 gallons fo~ 
the winter anu sum!ller months respectively . The system serves about 
7000 population ( 1550 t aps). Ther e are 2,bout 350 house meter s and about 
100 commer cial meter s. A $7. 00 m inimum m eter rate per month and a. 
$19. 75 minimu!ll house rate pe:r 3 months are cur.rent rat2s,.::: Most homes . 
are sewered . · 

Buena Vista; The city obtains water supply from Cottonwood Creek 
and infilt;cation galleries near Cottonv✓ 0od Cre ek. The city has experienced 
a sudden increase in population du r-ing the 1950-1960 period. P x-esent 
population is estimated to ~e around 2000. 

Salida; Water use and se·,v age flmv estimates 'lJe,ce obtained from 
Mr. R . J. Br azil, Wat.er Superintendent: 

Water Use 

Nov .. ; Der. .• J an .. Feb. and Ma . + t . OJO., 000 gallons per day 

+ 2. 500, 000 gallons per day 

+ 5!' 0OO~ 000 gallons per- day 

Apr ., May9 _Sept .~ and Oct. 

June. July .. and Aug. 

Sewage 

.(mechanical plant including primary and seco;;:.dary t r e a tment) 

winter 

summer 

+ 850, 000 g :;dlons per day 

+ 950, ·ooo gal lons per- day 



PUEBW, COWRADO - SEWAGE PUMPING RECORDS 

'fflOUSANDS OF GALLONS TRF.ATED 
I ' 

I 1 
(• I 

:,1963 1954 1955 1956 1957 ,1958 1959 1960 19~1 1962 
I 

JAN. 429,58() 414,250 62), 270 455 ,o'--0 442,l.)70 I 545, TIO 419,235 46o, 7,67 542,286 497~546 
(13,857) (13,363) (20, 105') (14 ,6eo) (14,289) (17,6o5) (13,524) (14,&53) (17,493) t (16,050) 

I . 
FEB. 4oo,920 374,210 353,36o 432,796 426,390 550,870 393,374 414~550 44o,86o . ' 443,508 

(14,319) (13,365) (12,185) (15,457) (15,228) (19,674) (13,565) (14,8o5) (15,745) I (15,84o) 

436,26o 4ol,420 383,270 465,398 471,770 417,974 4ll,941 459,065 501,415 
I 

MAR. 48o,655 
(14,084) (12,949) (12,364) (15,658) (15,218) (13,483) (13,288) (14,8o9) (16,175) (15,505) 

APR. 435,510 381,650 385,670 469,98o 428,500 342,521 375,701 43e ,e31 483,999 458,241 
(14,517) (12,722) (12,856) (15,666) (14,283) (11,417) ( 12, 523) (14,628) (16,133) . (15,275) 

MAY 454,290 449,660 450,500 576,41~5 506,2Ex:> 376,(~c 423,782 459,259 505,744 471,614 
(14,645) (14,505) (14,532) (18,595) (16,331) (12,149:, (13,670) (14,815) (16,314) (15,213) 

JUN. 476,830 488,030 494,98o 622,050 517,810 324,230 423,157 511,6 55 497,414 I 458,221 
(15,894) (16,268 ) (16,499) (20,735) ( 17, 26o) (12,&>2) (14,105) (l? ,0 55) ( 16, 58o) (15,274) 

JUL, 537,750 561,070 541,190 64-4, 738 545,570 375,729 514,~?.3 521,959 545,074 485,774 
(17,347) (18,099) (17,458) (20,798) (17,599) ( :;.2, 120) (16,&n) (16,837) (17,583) (15,670) 

AUG. . 476,210 589,320 561,610 676,358 553 ,94o 345,004 50?. ,891 558,775 529,308 508,384 
(15,361) (19,010) (18,ll6) (21,818) (17,869) (ll,155) (16,222) (18,025) (17,074) (16,399) 

SEP. 461,66o 617,570 583,84o 587,670 539,430 352,564 I 452 J 554 504,4F33 464,541 494,506 
(15,389) (20,586) (19,461) (19,589) (17,981) ( 11,752) (15,01:35) (16,e16) (15,485) (16,484) 

OCT. 453,410 598,no 585,46o 538,191 '.;42,49() 423,826 452,6_54 51'7, 527 · 456,966 481,124 
(14,626) (19,315) (18,886) (17,361) (17,500) · (15 , E~3) ( 14 ,6o2) (16,694) (14,741) (15,520) 

NOV. 423,550 592,4oo 493,000 487,86o 499,74o 413,359 423,273 463,067 450,815 ' 430,420 
(14,ll8) (19,747) (16,433) (16,262) (16,658) ' (13,779) (11~, 109) (15,436) (15,027) : (14,347) 

DEC. 414, 54o 650,870 528,630 4&),810 546,850 429,710 462,761 472,959 46o,190 453,162 
(13,372) (20,996) (17,052) (15,150) (17,64-o) (13,662) (14,928) (15,257) (14,845) (14,618) 

TOTAL 5, 4oo, 510 6,ll9,220 5,984,7&) 6,457,376 6,021,74o 4,963,967 5,256,166 5,782,897 5,878,612 5,663,155 

IDNTHLY 
AVERAGE 45(),043 509,935 498,732 538,ll5 501,812 413,664 438,014 481,908 489,884 471,930 
DAILY 
AVF':RAJJE 14,794 16,765 16,352 17,691 16,498 J.3 ,6oc 14,361 15,84-4 16,106 15,515 
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Security . The city has a total nf 12 weHs , 10 of which wer e in use as 
of. Febr uary 1955 Secm;- ity pays $ 40 , OJ per Rc~ e foot a nd $ 5J . ·JO pezr 8-Cre 
foot for water from the 11Sp.,_.,aul Well s 11 and "Clea.r Springs W,~lls II respec
·tivel.y , In addition the city bea:r,.-s the pumping costs . f1e r-u ;;-ity paid\.\- idefield 
$ 40. 00 pe r- acre foot for water during a ivatei· shortage in 1964, An estimated 
population of 11 . 352 (4. 4 persons per ta.p) was being se r ve d in Janua::-y 1965 

Water rate.s anu poli r.y an· li:-:; t:::• .:1 : 

Widefield Estates : The city went on metet•s January 1963 . Prior to 
that date . excess ive water use was qu ite common. One family was ;r·epo:r' ted 
to have used ahout 300 . 000 gallons du:dng one month 

A flat rate of $ } 50 pe~ month i-5 ch.11rged fo ' use up to 1 O 30 ') gallons; 
use ov~r 1 J OOJ gaUon.3 per month is $ J 35 per 1 O,J O gallons . 

Fountain: The estimated population served in t964 was 2500; tHe r ·e 
we ·e 452 water meters 59, 517_ 078 galloni:; and ·55 _ 17 3, 464 gallons wer2e 
used during 1963 and t 964 respectively. 

Res idential ra te : $ 7 . 00 mini mum p~F" meter-
$ O. 3J per 1000 gal.tons over 7 QOG gallonB 

Comme c cial rate: $ 7 . 00 minimum per meter 
$ J , 30 pe.r 1 OJQ ga _J.ons over 14 . OOJ gallons 

Double r ate outside city limits 

Rocky Ford: Total water. supply has been metered since .January 1964. 
(Befo e Januar y 1964 ,swi mming pool . par k watering. golf cours e and high 
school - bui lt in 1963 and po.ssibly ot hers were not metered ) 167J taps i n 
u~e as of 10-14 ~54 ind ude light indus t~·y s u ·:l1 as sugar factory . frozen 
food processing plant. wool pr oc e1> s ing plant , mea t padci.ng plant, concrete 
plant , soft drink bottling co ,, and 5 s ~hools - use patter ns fo r thl;Se vru..., i ous 
units ar1;. available in ter .1.ns of n1onthJy gallonage.:from i edger sheet s in 
city offi c e , 

La Junta~ Water taps in service du:ring 1963 

Residential 2327 
Comme a--cial 206 

Total 2533 

1963 population w ithin city limits • 8500 



• r, ,, .... l( j v. I \, ... ~ Sanit-otion [)is-rricts 
3ft -3-475 

SEC!JRiTY, COLORADO 

I ~11 b·11· Lt . d ! · . t· ' d • . ) I:',, i !ngs nre paya oiic !ll a vance:, e , .. n1i-ia m g 0 tne nee to t" service dep~1 s1 ts. 

To keep billi ng cos ts ro .1 m.i.i irn11 m, billings m·2 prep::1 rcc~ a nd :nail:::d on " cal·~ndz, 

quarte r casis. Payment is due in full wi th in .30 d uys after the biliing da~e. A Late 

Chuge of $2 .0C is asse~sed asair..st al! nc.::ou ,.ts unr.a id 30 days a fter the qua ncriy 

bi lling date . Fur th~ .- dclinque!'!cy car, rc3'.ik in d1scontinu3D.·:e o f "i.va ter ~ervice. '-N-::. 
rea lize the $2 .00 charge may se:m exc-?sJ iv<?: . H owev r. r, the aJded ex~n.s-c in pro

n:ssin g thl' se ddinque ri t ;:ic r.: our.ts subst:rnti,,t?.s r!-1 ::; ch<',rf;C and pl3c::s the fi.1a ncial 
burd,~.-. 0 ,1 thos,: ,·ts;'0nsibk . 

2 l P.!\ ch.3rg~s fe r :;e r vices are ~g2inst th ~ prcpei:ty itself, an d t.h·.e o wn-e r of ih e 

pr0prrty i.s rcs ;>;.!: .:;ib!z for th ,~ c.rra1 gem~nts for payme~~ of thes;;: chn rtie~. Tt i:; , t1'e r,~

fore. '-''?.ry i~po."t.:o ~t r.ha t e ,1d1 a.<!W occupai~t s·gn fo .: s,'!n.ri-::e in c:r<ler to mctk~ cur 

r<!rnrc, ,:ccu :·.1ti: . V/hen t r,rns f !.: or se rv 1ce is made, L.:cau:'e of sd;;: ar re n tal. i~. i:'5 

imp or t.J.nt kr tr.(. :.i! lle r J r.d blJ:'E:!'. o r b :1::i.lod and tenant, z.t t.~e ri m~ of th ::: s .i!e 

o r re·n tzii tran3a ct ion . to pmra '. e l:. :~ twe~n th r.1~i 3<?h-ts. a ,y chu gcs c.a ,ruidy pa id or 1,n

pa:ci c haig _.s. VI::. ca ;inot overemr-h.:isiz.: th! i ~ port.:incz :h ,:t ·.,·e ::;t 1:,1ch to this poli::Y, 

sirce dc,1iat1cn from it r esul ts in ur.n~cesscr j' -::o!::~s . 

3) B\'!ii11,1i11~ it.:y I , JOriJ our rat.::!l are i:'lS fo llo-.i::;:: 

V/ater: 3 ·,n..:<1ths (,· ~3 .50 p.!:: mor,th .. .... .. ........ .. .. -........ ... ............ ... ....... $10.50 

Sev.,e r : 3 tnQnths ·'.i: SJ .2S p~. m,n:;fr ....... ..... .. .... ... ...... .. . ......... ... ... ..... J.75 

C on:.t ru c tion A:.:co;int: 3 r.1 0 .. t'.1::, t;o; ~ 1.25 p e:: month.. .. ...... .. ..... .';.75 

Y our to ta l qua!' teri y b ilfa:g a :nm;nts to .. ...... . ..... ... ........ ... .... . .. .. ..... $1 S.00 

Th-e ··constnrc rion .~ crnt1nt" ch-3..!'S·e i:; fo r th.! pt..:rpose of paying fo;: cons tructi,w 

costs o f b ongi:1J wa,e;: from C !e.:c r Sp:ing.; R arich into o;.i ;:- !in<?~ . T!iis chars is a tem

pora r~ o r.e ~rn d w il l b~ moved wh r. n ::uch r.or.-;truct io :1 is p..>id i1 fa ll. 
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Lamar .. The ity obtc1-ins wa te r.· supply from 10 weils in the Clay 
C reek collection ur1i • 8 wells in '."( le! :aorth r:c,llec.tion unit. a d fr om the 
Clay C:r e P.k :nfiJ ·::n,,t iOi gRlle :-~y The r.·e ported c-:1.padty of the well systems 
is 7 . 2 million g:-J.loa pei:' day; the L"eported (;2,p2. ·: it~r o f the infiit.. a tion g a ll er y 
is 300··4 00 gallon3 pex- minute 

La AnimBs ~ .Pou r' sh&.l1ov1 wellc:: a1-e ;_;,epo,-:-ted to p r.odu e about 24~ 0 
gallons pe~; m ·nute Pumr:-a.ge data are incbded -: 

Tdnidad · The ci y obta·r .-3 i'Jat-er supply fr om the Pu. r-gatoJ. r e River 
aw:! Jtor-es 1.n r,l"o;r-th Lake c:.nd Monument Lake &. 1cut '' 8 m ll.es we:=;t of tht! c· ty. 
I n 1£164 ?-pp1,~o :-•d.m ~~ely 12. 50.J popElafion was -s e ,;· •ed (3700 met,~rs) . Daily 
m aximum •.::;ate:r de mc.·o.ds in foe s u mme r app . oach 8 200, JOO gallons 
:... G60 gallons pe r day per a pita} ., V/ate .. :testitic t ions a r e i m posed every 

y e 2.r . 

196., an d 1864 monthly u;;1e data a:i.·e in ";luded~ Rat<= sr.hedules a,:-e .shown , 

Jan 
Feb 
Ma:r 
Apr 
l\'Iay 
Jue 
July ' 
Aug 
Sept 
Oct 
Nov 
Det: 

1963 

78, 362. 4~4 
57 " 966. 5J1 
611,, 971 . 948 

t 19 .. 42 '; , 040 
96 , 851 ., oe::i 
99, 152., 583 

102., 168, 000 
105,, 05 2 , 948 

9 2. 65G,. 78 1 
76t 10 i , 272 
7 3 ,, 838 566 

1. 057., 358, 050 gal, 

3244 8 A F 

Resjdent.ial FJ ct H2,te 

' 

Tot al Tsed 

Res'dences -- 1 .. . J Tooms - p,e-.· y c~· r· 
Erl'!1 a ddition.a. ·;:;om o ver· 4 ~ per· yea ;:
B E,.t b o r s ho Ne ~ - pe~· JE:83' 
i/a/a!er closet·- ~e :~ y \s-a.-::-
Ad.dH · onal b ?.tb ,•\' s hower- ~ pe ::- ye ~r: 
.l~c,.\.v ~1. Sf> .... i kJin r4 - p•2 ~-- yer: ;--

1964 

76,, 7 25, 41,. 
7 5, 1B9, 355 
77,, 149, 97 4 
94 330 389 

f 40, 06 2; 96 ,) 
120, 8J7. _ 475 
133, 052 , 3 18 
17-4. 123 , 968 

100_ 132. 832 
73; 67. , 1 38 
7 6, 2-~2. 96 5 

1, 188., 6 17 ., 211 gaL 

3647 7 1\ F 

$14. 00 
2 . 00 
6 , -60 
6 . 60 
4 , 00 
2 . 20 

2 . 2.0 



City of Las Ani~as Pumpage (Valley-Fill Aquifml'} 

Estimated Consumption 

1953 - 521 . 972. 500 gaUons 
1954 - 521. 972, 500 
1955 - 696;, 972, 5 J.) 

1956 - 714. 862, 3)J 
1957 - 765, 923, 54J 

1961 - July 41 , 499, 70) 
Aug . 31, 565., 8(1J 
Sept . 25. 286, 700 
Oct . 19. 398 .. 6(JJ 
Nov. 1 J., 431 . 60J 
Uec. to. 93 9. 1 (JJ 

1962 - Jan. lJ. 875 .. 4)) 
Feb. t 3,. 055, sou 
Mar. ts. 698, 3uJ 
Apr . 26. 4~4. 7 :)J 
May 34, 916. 6JO 

1963 = Ap.":'. 34, 409. 5)() 
Ma.y 40, 958, 9 JO 
June 50~ 12'3, 000 
July 49. 789. 7i)J 
Aug . 12 . . 593. 80) 
Sept. 29~ 777. 900 
Oct . 30. 126, ?JO 
Nov. 9. 246. 200* 
Dec. 11 . 556., 900 

1964 - Jan. 11 .. 872. 00.) 
Feb . 13. 755. ZJJ 
Mar . 16 i 99 3, 1 OJ 

TOTAL 341. 2J5, 9JJ gallons 

·:. Mett:r nqt in ,,perati()n part of the month of N,1vember, 1963 
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City {)! Trinidad, Trinidad, Cn10 . 

W=2 Rate . W-3 R ate 

Meter Minimum Minimum Minimu1~1 Minh,1um 
Size Cnarge Water Cuantitl - Chare;e Water Cuan ti t,:.,: 

:j/J inch 
3/~ " 
1 II 

z.oo 668 cu.' ft. 3.50 7 JJ cu. 
z. 50 833 19 II 

4.-lO 8Jl " 
3.3J l. 0'.)0 fl II 5. )0 1 000 II • 

1-1 ./4 II 
I 

1-1/Z I' 

2 II 

4.00 1. 417 II " 7. OQ 1- 50)" 
5. )() 1 .. 833 " II 9.JO 2,. 000 " 
8.00 3. 083 I! tr 14.0() 3 250 II • 

3 II 15. JJ 6, 333 II " 25.00 6. 333 " 
4 II 25. OJ 11. 889 " " 45.00 13 • .)JO " 

6 II 5).00 31:. 167 II ,, 
85. :>C 32. 000 " 

8 " 85.00 60. 3 33 " II 145 . OC· 62 . 00) II , 

W - 2 Comme ;."'ci!; Mete~e .1 n s--te - Uid~an ... -· .. - -= -

Appli(!abHity - AppHcvhle fo;r, wa.te i'!" ser vic·e within the c o rr-po:i•ate lim its oft the City 
of T:dnid~d to c ommer cial~ in dusttti al a nd multi ~! arr.Hy use a nd optiona l to s ingl e 
Ol:" two family u se5 , 

First t, 000 cubic !eet of. wate;r us ed pe l- month. pelt" 100 cuh!c !:?et 
Next -4,, ooo cubic fe~t ct w4; t er us-ed per month;, per: roo cubk fe~t 
Next 10~ 000 cubic feet of. water used per.- m onth, pe!· 100 cut,ic feet 
Additional cubic feet of water us ed pelt4 m onth. pe11· 100 c ubic feei 

W-3 M et er."e<l Ra.te - Ru 7l;--a l ~- - ~ 

$ ... 30 
.. 24 
•• 18 
• • 1 Z 

Applk<.bility - App ke.ble for wm.te ;r :Beir ice outside the c o;;-- po~.•:tte limits of th e City 
of Tdnidad to a.11 t'ei!!idential,. comm~rc:'al and Ji.ndustr :;:tl use~ . 

Fir t 1~ 000 c ubic fe et of water- us e d per month.~ per 100 ubic feet 
Next 4, 000 cub.k !~et of •.va ter u.~ed per men.th. pe r- 100 cuhk feet 
Next 11'.>-l 000 cu~ic feet of water used p" r· m onth~ per .100 cubic feet 
Addi t ionru. cub .. c fe t of wate used per month_ per 100 ·ubie feet 

Rea!dences - 1-4 r oom 
Each a ddit ional r oom ove11• 4 
Bath oi~ ahowew 
W a tex- clo · et 
Additional b::.i. h 0 11." · s h owe r.· 
Lawn sprinkling per.' 1 ooc., sq. fL 
i.aund~y or ~.-~aement 

Re~identfal Flat Rat..::· 

-per yeair 
II 

II 

II 

II 

II 

II 

$14. 00 
z.oo 

- 6. 60 
6.60 
4 . 00 
z. 20 
-2. 20 

$ •• so 
0 • 40 
•• 30 
. . 20 

ft . ,, 
" 
" 
" 
" 
II 

11 

II 

II 



E_ _ __ -~ \.~ rJ f \~ :1~) 1_· .. ri " ~- Tt1r! r·i ty r; b': 9,l ,1s .. vl/ a; e n. ,: u)1: , ;/ .f.1"' r..i rn ti1e. (!:: ~1cb.:-tc 2.s I~i-:f,2 z. .. ~ 
1.~i1e s;rst2r;.t st:r··v 2s s~.ft e:3t:~ rr,~.ite(i 6 .)0 () popt:tla.tJ(;rl ( t 7 )J 

·v,at '(;: r, ;:;.ce:mrn b3)( 7: 1!J rn~: 1 ~'C o .;.ce J.<K: :, .. tc:d on bu.sin8 .i., :s 
est'.:1.blis~:n:F: n.i;,:; only, 1.i'I at~r pnlicf ~u td x·c1.tes_ c:ce s·,11, 1.va: 

W Nr l:~R ME TETI RI', TES 

J'ltllN. 
NP.:id. 

7. J.J J Ga.Hons 
13 , Jh} 11 

Next 25~ .JOJ 
-~ - 3.) 

,§J. ZJ 

~o 1 B 

1 it.,'' NIB 'TER :;.J... ___ ___ ~~--

5.4J 
5.0J 

.l\U ove 1:· 5J, J.) ·) 

Outside City Li.rui.t :J - p1us 25 i)er cenl. 

TvUN. · 
:Next r. 

Nev.t 

9- J,JJ {',2.Hons 
!l 

26 . OOV 
!!3, 3u 
.8?, , 20 

.AU O•.:eK' f-. J .. OJO __ · ' ______ !fJ~ 1.5 

- ·'L 80 
5"00 

Outside CUy U .rni.tr; - pius 25 per cent 

MINO 
Ne1;~t 
l';Tc~:t 

1 v,, JJ .) Gallons 
15,; OOJ 

., 
" 
II 

.§ , 3:J 

~, 2 

'"l,o i 09 aoo t~i a..l io:ct:.? 
1 J9 OOJ to ?f.\ JJ ~1 
Over ?.;5 ,, (10:1 

1 11 METZH 

4.50 

-- cc _., 

3 . 5 .; 

4.50 

5. 00 

L 50 
2.ao 

~- 90 
13. 90 

9 . 38 
14. 30 
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Domest ic r~r capita water c nsMmpticm i n selected cities in fae study 

. area varies from ab out 75 gallons per day t o 35 O gallons per day" 

Colorado Spr ings 

Security 1, Colo, 

P uebloo Colo . 

Fountain 9 Colo, 

Rocky For d 

La Junta 

Spring.ti e ld 

Las Animas 

Lamar 

Leadville 

Trinidad 

Peri~i 

1963 

Jan . 1964 ~P ee, i 964 

Oct. i 963=Sept .. R964 

Jan , 1964 ~ D e ~ .. i 964 

F e b .. [ 964 ·S'ept~ l . 

Oc'L h1l63 ""Sept,, 1964 

Jan, i 963 ~Dec. 1963 

Apr 196 -Mar ~ 1964 

Jan .. !963 ··Dec , 1963 

1964 

19S4 (s ummer} 

1964 

P er Capilfa Constllmptfo:n 
(gall,~ P__!.2,a):._p_:- r_ ~~t~) 

zoo 
206 

207 

16 

290 

348 

203 

275 

u o 
2 6 

286 

26 ft 



Phreato~h;rt<::~ 

A _P.!!£~atophyte has bezn defined by the Ta"'k For ce of the Phi:-eatophyte 

Subcommittee of the Pacific Southwest Inter-Agency Commh'tee as 'a plant 

that habitually obt~.ins its water supply from the zone of s atu1r·ation. either 

directly or t~ough the capilla'l.'Y fringe ·'. The water use by these plants is 

genei•ally considered as 1.1on-bene!kial consumptive use. In the Arkansas 

Valley ar ea these plants include cottonwo~ salt ceda"'., willows . ir~eds~ 

cattails~ salt g r ass and weeds . In a study by Bittinger and Str ingha m in 1962 

appr o:rimately 3660 acr es of ph ·eatophytes we:re found to be gr owing in the 

bottomland area of the .ATkansas River Valley benveen La Junta and L~s Animas 

and cmwum~ng an estimated 15., 000 acr e-feet o! water annually. The study 

fucthe )!" indicated that the g-0,.1: th in the study area h2.d been incx-easing about 50 

acres per year dud n.g the pe!i:'lod 1936-1957. E xtension of es t i mates from the 

study area indicates that &ppr onimately 66., ooa ae)('ec!eet of watell° annually mire 

being consumed by the phreatophytef; adjacent to the m~.in stem of the Ar kansas 

River between Pueblo and the Colo •ado-Kansas State Line. Kt should be noted 

that additional phll•eatophyte gr owths also exis t in se .er-al t ibutary wrea of the 
. . 

valley. Phr ea tophyte m anagement is ~eceiving considea•able a tte ntion in many 

areas of the waie;rci:, hor t west. A glos s~ ·-y o'f te lt' mS peir talning to phireatophytes 

as dev-eloped by the Phr eatophyte Subc ommittee .PS!AC is given in Appendix U. 
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Other W e..tel'. UsE:{2 

Recreation. fish and game h2,;.,!tat, ?.nd pollution abatement a:i:-e ju3 tifia.bl2 
uses of water and 8.r-e continuing to receive mo:re and more prestige in Water 
Reso'i.?rce m , n :?.gement plans. In the semi-arid climate of the Arkansas Valley 
Region3.l study 2.l.·en~ the scarcity of availc>.ble water su;1ply and surface water 
sto:;.~age facilities i""'equires that the above ·water uses be integ:&"ated with ilrri
gc1.Hon, m1micipal. !lnd industdal water uses. 

"America 1s ple2s1.~1'e boat fJ.eet has nearly t r·ipled. in the last 1 O years 
ar..d th~re is now i pleasure boat in use for e ·,;ez:y 24 Americans. 11 

F'ishing and duck and goose hunting are becomicg impor tant economic 
assets in the stEdy area. 

In some areas of thl.:" study a :tea~ unt :,:,eated mtmidpal sewage is being 
d ischarged directly into natur2_l water cnurses. .Additional supplies of _gocd 
quality vmte:r- ,:re needed to dilute the flmvs to acceptable q_uality lev,~!s 
for downstx-eam us ers. In spite or advanced t •-=chnolog-y and the abUHy to 
retm.·n se1aage plant effluent to near pn:1.·e c c nditions; econ omics will 
pr obably dictate tha.t some use of 1:1ater S'.l?ply for pol.l.ution abatement 1n 
natu.i'.'al \Vater com:-aes ,.vill be nr]cess 2.;--y, The old convi,-::tion that 2.ll 
nattrr~J streams should be full of pure sp ,;,;.-·kling water at all times 'Will 
su,.., '"'u1.11t. to th~ e¼istence of a m_cdcrn ri~a:\·iu.n population. 

TRENDS 
- - --"· - ...,___i... 

Water Supply 

The water supply for the Arkansas Va:. ey Regional study ~-1·ea is 
obtained from p-:edpitat ion, stream flov1, g:::·ound w ~-te;c, and t.rans 
mountain dive;:-sions. Since preci[:)itation is the origins.! source of the 
total wate1~ supply, t r ends of be th suJ:·face =1.nd gr oi.md--wa.tel' supplies a i:-e 
rel~.ted eithex- dLn::ctly or indire ctly to '\vet ' and "d;ry" periods. F i:-om the 
s tandpoint of cs long time irterval 2.nd a3sum.ing that a n c'.verage prec·pi.tation 
value is estab~.ish0d fo1~ the bas in. inc 1:·e2.se or d-2~rease in wate .:· supply at a 
ce tain loc2.tion t1,z-per,,ds ur-on 1n:r orta:tion of mm·e o:i.~ l ens P-ev1 wate;.:-, 
change in consumptive use, and/ or change in location of use. 
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Average A.~ual Discharge at Se lected Gaging Stations ~s given beloirr 

Station Period of Record 

Arkansas River at 
Granite 11 Colorado 

Arkansas River at 
SaUda 11• Colorado 

1B98- !899g 1901- t 903~ 
1909---! 953 

~kans2.s River at t888.., 1963 
· Canon City11 Colo.., 

Ark2.nsas Riv~ir ne~,Jr 
Pueblo,i Colorado 

i 886- 87g i894- !963 

Arkansas RiveT near 
Nepesta~ Cofora. o 

Arkansas River at 
La Juntag Colorado 

Ar~,sas River' at 
Las An.i.mas 11 Colore..do 

A rkansas River below 
~~~-l4J.,rtin Reservoir 
Co16ra<lo 

1913,-, 1963 

Arkari...sa.s River at HH3=!9559 Hl59 ---t 963 
La.mar 9 Colorado 

Arkansas R f.ve:r- near 1950,-,f ~63 
Coolidge 0 Kansc1-s 

F ountain Creek near 195 8-~ i 96 3 · 
·Colorado Sprh .gs11 Cofo . 

Fountain Creek a.t 
PuebloQ Colo,:rado 

Huerfano River at 
Manzanares Cross!r.g o 

near Reidwingo Colo . 

Huerfano River below 
Huerfa.'l'lo Va.Hey Do.mo 
Near Unc1ercliHe 0 Colo o 

1939 -., i 96 3 

Average Armual 
Discha.rge (acre ~feet) __,,..,,...~-=------ ..;;-::s..l ::" -..-:" .-. 

Z54 11 800 

450,300 

515p500 

186gi00 

167 11 i?OO 

. . 

250 1)500 

Z3Q820 



Station: 

Cucharas Rivei:' at 
Boyd Rane;h 11enr 
LaVeta 9 Colo,. 

Apishapa River near 
Fowler 9 Colo, 

Purgat.oire River ai 
Trinidadg Colo., 

Purgatoire River ne~r 
Hoeh .. lle',) Colo , 

77 

Period ·of Re(f!cr-d 

1934:..~ 963 

i 92Z-=-i 925 0 ~939 ,,.i 963 

1895 "' 1899; ! 907 ~i 908 8 

1909 - 19 120 19 15-1 960 0 

196 2=1963 

1954 .. 1953 

Purgatoire River near n905-=- i9079 i924=-~ S28p 
Alfalfa 9 Colo, 1951. .,, 1963 

Purgatoire River at 
Nine Mile Da.m 0 near 

Purgatoire River n~ar 1922~- t 931~ i948=i963 
Las Animas .. Colo o 

Grape Creek Near i 9l4 .,, i 961 0 i962.,.ft 963 
Weskliffe 0 Colo , 

Average Annua 
Disch~rge (ac.!!. feetl 

18; 100 

25;700 

64,720 

97 ~010 
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Tr;:.ns ~-Mountc?. f.n Di·.rer.-s :r O. i1..5l ~---~--~~--~-~-""" ... ______ .___.. 

Trans ·•• :Mon:v.t.ain 
Diversion 

Owner 

-------
Hoosier P ass . T ~~n:acl CHy of Colo1.~a do 

at Hoosier P ass ? Springs 
Colo .. 

F'remont P~s s Ditch 
a.t Fremont Pa~s p 

Colo , 

American Metal \> 
Cllmax 

Columbine Diteh neo.r City o! Pticblo 
Fremont Fass I) 

Colo ... 

E wing Ditch a t 
Ten:.'l'lessee Pass u 

Colo , 

V/urt z Ditch near 
T ennessee Pass" 
Color-o.do 

C ity of P ueblo 

City of Pueblo 

Period 
of Record 

H)5 i~-f 96 3 

1928-.,1963 

l 907 =i 96 3 

T win Lek:::s Tum1e l 
Neal' T ,win 1,akes . 

· Colo .. 

T win L ak es R ~s r ~ ft S34 ~!96 3 
vol!- em.13 Ce.-11al Co. p 

Ordway 

B usk--•! V"'.n.°!-ice T u..-.!.r,~~ H-ighlin~ C~.nl Co , f 924 ~- ! 9 3 
near M,d tap Colo, Ro~ky 1-~ord 

Larkspur Dik 1 a t 
Maxshe.11 _ Pass 
Colo ,, 

Catlin Can.a l 
Mn,,Jtizanola 

,_ 

.-\.vr:?rag I~ Annual 
~ low_ (acr·e --f.ee_! L 

7, o~~o 

530 

. 351' 830 

1 30 
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New t ·c::.n.;:; - m cunt?i:a divers io:1 p;coje~ta i.v il! inc i~e2.s e th e w ate11 supply 
to the a r.en..; in::!re -~:'ied utilization of g1~01mcl 1.vate r and/ or sm"fa.ce ·water 
incr~~se~i t,l~e consu~npti.ve use a mi decI·eas e s the wate:- s u pt')ly in th e a :r.ea; 

_ tra.risferr i ng a d ive1~s ior;. l ocation i.1p3ti·ea.m m ay allow ro.0r e compl~te 
fullfillm ent o f a d er::;;..~eeJ c 2.ns e rno1·e cons1.:un ptive use a nd conszquen.tly 
reduce t he wa-~er s11pply in the a1,~ea: 

A comple t e revie\ J of "Gaging Stat.ion Reco~ds 11 
- Appendix C and 

"Major Cau!'.ll Dive;:-sicn Recm:·ds " - ... i\pp;:;crlix G m ay indi.cate long term 
changes in annual "F.' at e ;.~ s upply. With incr -eased uGe fa th e basi n, one can 
exp.ect tha t 1£s s ~nate r :remains in the c1re~. The m ajor inc re2s e in water 
use in the las t few year.s has 1::een due to weil.s . The use by wells has 
undoubtedly reduced the water supply that had histol"ice.lly been av:::i.ilab!e 
to junior sur fc.ce - water deci.::" ees. At cert<'~in times the well development 
may be affecti ng .s ~nio~ sur face-wB.ter dec~ees . The -effect on sm:'f2.ce
wat_er d e cz·e es by opera tion or w ells ii.1 t he 2.llu v-l a.l -filled. v all ry of the 
streams wa one of the m ajor re2.sons fo r Colorado!s "new " gr ound~ws.ter 
law. 

Ground-wate~ use has generally been inci-easing in the area with 
E l P.-.so ·p, t-t..,1• 0 Ote.,._o B" (" ~ P o•-; 0 ""' "" anct 'R e n • ,.OU"' '·1· =-5·• ha"infl' t h P - .1,. :::i. J, 1,.;.,.t::"! •• _ t • ..,. ii c.:i......, c.;) - J._ !f, -.....1 "';-'; .. J.- ... l ... l. ._. LJ.L 1i:;; y ~~ ..- .. _, 

~or.:; extensive g::..~ound-wate:::- de-,eiopment. The m.ajcrity of the pumped 
gr ound -;;ate- is used for agi' fcul tur-e , I n m o,:; i: of the ir:;."! gated c ounties. 
gr ound wo.te:..~ is used to supplem '..'!n.t su-face--.vater su.pplies . .A sumr.r!ar y 
of wells by type fr'J'Z e2.ch c m.:mi:y fa she>\'In " . · 

Histor ical g ;;:;•ound~1:i·; atc r leve.!. hy d't'ogr aphs for selected observa tion. 
11 · u + . 1 • . /\ • • 'I\.,. IID II • ~~ • h we S a r8 l u s . .:1.--~.tecc 1n ..-1 pr2nan: L'.'J.. r y peric uS IT!RY 1mposc .f!a•.'Y 

g1·cund-water pumping condii: im1s on the g:r-ound-·.v~t ,~:~ reservoir Enci co:.r.x-es-
d . . . ~ '. . . .... . 1 1 1 D . II -1- " • 1 • ' . pon 1ng1y cat!s e ~i;;;:!1nes 1n vva·i:e~·- t.a.c,Le .1.e•.;e r: . ./t,ring v, e l, p·z :r1oc.s ~!1e 

. incr eased sn~eam flov; and p:-:eciµit at ion p~n::!h' 2.tion t o th.e watc!' t.2:ble cor~ 
res po·:, rl in,-; l V c· a~~s ec::: -!-},.-., •~1-:; + ..::,r ' ·!'> l- l e t 1) ~' <: n. L r •-, r.r terrr> """'enrls -i n w:::it;:, ·,.. . \,. ..,.. _ ,.. .,_. i:) ..... ti ...... - ........ --- "· c',- 'l, '\,J _, : , -:.\ . t .:.. • ,"-. l• ... 1-,., ,.. O t ... ::: <lo ,. .:.. .a. ... . 'Ii,, ! 1t.- ... l 'i . • C -~ ... \ 

t c1.ble level changes inrlicnt~ ,~ithe 0
: vv0r ct,~ve_cpmerr~ of foe grour1d~v.ater 

res e r voir or c.b?,nging phys icoJ. -~c n ditic'ns. Gr oum:l-wat er levels k Bo.ca . 
. Coun.tv :-::,;•.~ her.:·i11ni~ c:r ·} r, ,;e,;->\~ n"' ::if +he 1~;::to "f ~ ....... ~.+ .&. f.cpt DP7' v e a,.~ 1'1_,..,ct0 ---.• J _ _ ., -- - .- i..l .. u- ... •~• -b .- -.., ~ .1-.,.. , .... ,._ ~,..., -•\I •• . ., - ......... - - · -• ..-~- ;- v.~ - _ ...., _ ,. ti. -1:/'o ,,J o ~ .. l. ,..._.~ 

P~·e '"' ""T'lt c onQ·i+:ons _.....,.,, ,'r..r,h..i.=!J' r> !:'.:') ~ 1·'1',,,hrl.,...->T>i~ ! r- .o~--~~ : 71 a -·' "'2S 0 1' ~a,.. ..., Coqn>,. - , ;,c;..,.., • • . - • ·\. ..... '--'.!. .,. ~ "'" J.,1, S. 0 ,.,,-~ --..41u\ ~ J.i.:. _ '\.. .. -5,,C .1 .. C-::; ...... '-"'- l,.~ .:a. .. ~\.:::~ J. ,",,..,;J C: v ~ ·1,,,_ \.i;.~~} 

can be corrni _(; rE:d 25 0 °/;;;,.1.-~~cvelo '.-Sed. G:r·ot°'.rrd~\..:2:te .. k-..r-:-15 in an aR~e2. on the 
north side of the .r~;;:-!rnnsas R i ver be•;:\'v2en Bean "! s..t,ct Nc p 0 sta see well 
C -">1-61-2-:> .A,.,,-- 'P· lchl c .,.., o.,, ... , ... -\ . ,·•:;, <) ~ -;-,.~l! v "l'i"'1P!:1' 

&., _, .:J v .. v. ..... - L. t..-.. ... . . '\,, , t.u,t.,J' l O .. c. ~ - ~•"-"'~"'-~a .. .. ..,. . . · ·~""-·'Qo The r ise may be a t t:dbut e-d 
to aggi~adsi.tion of ths:: Rivei· chc:,.n r:<:: l in tb.e ;c;,,-cea. 



Summary of' No. or Wf:llB by Type tor Each County - 1964 

Domeutic '.frrlgation 
' ' I 

Cot1nty DOlllest.1c Stock Stock Commercial Industrial. Irrigo.tion Stock Mu.."l 1c i pal Total 

Ea.."!o. l:-0 109 J.6 l 8 448 2 11 6;5 
Beat 26 79 12 10 0 , 191• 6 8 ;3.5 

Ch!lffee 236 5 0 18 4 23 5 ' 6 297 

Crowley 19 :n !.2 o- I 

1 : 102 5 5 175 
' ' Cugter l1,7 20 6 0 o,: 3J. 10 3 117 

El P~o 1348 235 54 27 
' 11 ' 289 12 ,1 2013 

rrcmont 106 14 8 5 11 30 2 l~ l8o 

Hueri"nno 53 62 8 2 21 , · 12 1 2 161 
Kiowa 5 29 4 0 o : ' 25 1 11 75 

'. 8.' Lue 108 0 0 6 1·: 0 0 1 116 

Las Animas 27 191 l3 o_ 12 35 10 l~ 292 

Ot ero 95 58 21 23 23 515 ?.6 ,,. 795 
Pr.o~.,ers 4.5 91 6 5 ;i ,99 4 45 59e 
Pueblo 675 89 ,a ;56 ;50 '. 758 :,6 27 1689 
'l'eller 106 9 1 0 l . 4 0 4 125 

' . ' 

'' ! 



8! 

Water Dem.~.r.v:.l 

A Chronologi c Hst ing of wel1 developrrcnt. and well d e1rebpmer.t gT 2,ph<· 
are g i. ven in E :xhibit s Ii' and G res::,ect i'v e ly . In gener-.81 1he ut:ili.z:;.tion of 
ground water for an use ha s been increa.sinJ quite .cc pid ly s ine ,~ the early 
1950 s . T ;.1e majority of the pot er.tial 0w:~niity of u s 2 inc ~ease is due to 
irrigation wells , In Ch2.ffee 9 Custer . E J. Paso , F'remonr. ., Huerfano , Pueblo ., 
Teller- and Lake couni:ies the gr e2 test .i.ncrease of g1:·ound • water use ha s 
been for domesti. c u se . The use of ground - water f .J ;~ stock use has in~re E~ s ed 
s harply in Kiowa and Las Anim,1s count ies .. 

Cons ider ing the pe r iod of 1950 ~ i 964 ; w8 t e :c comn.1.iss loners a r:.uuc.l 
re rorts ind icate an incr ease in s urface water diver s ion in wate:r d i s t.rid 
10~ lit.He change in n&J:er disLr-kt 11~ Liitle chang e i n wa t e r dish·i.ct 1'2 
litt.e change in wate!' d ist.r5.ct 13~ little cha ng e in w2ie r district 1':~ 1 sHght 
incr ease in wa.ter distd ct 15. d N: ,:-ease in v.'ater dis cr·: c t 16 . lih le change i ri 
water di s i':d ct i ? q sligh t decr eas e in watE:J· dL tr ict t 8, . .licGe ch::nige ·n \' l e. te ,' 
district 19_ decrease i.r1 water ,Hs t1< c1: 4H ~ incr e8.se in wate r d i bt rict 6 6, and 
slight dec:re~Bf: in water distr ict 67 A 1 , , 1.· a. g , .. , an ri u a l d i ve r s t ons 
fc;,r sekd.c d c a naJs a.re g h "r'. n in th t· f,")Uow1ng tab i.r:-: · 

guc>JJ_ly 

Q l · t , . ' ' . ~1 • . . · . d . ,· '\ ' ua 1 y samp1.m.g SLmrnns pres em: y 0~1ng rna1.n r,11ne 1.n , l'~c ,1.rx.an :3Q:J 
Valley by tb-e U . S GeoJ/1g ·cal Sm·vey. Wd e_ R e s ou.:· ces Diviswn , fQ rality 
Of ,1•, f-vJ' . , ... e 11.•s1··,c,<l Q 11 ::t "i "' ~•, , ..,.1 ...,, ,~ , .. '), /1'<.JI~ I'"' P ' <r + \ ,1~':f f ;t \,.,. ~ IT.) -.~ /': ... ,..., , -::1•1rl-) '1:) .; r°:' f "l, if 3 .c I;! ,,,' ;;.: ,., . <,. ~; C, , . I · . ._ , IC'_, .•. r.,.,, '-· t , C . ·· .~'-J I, ,_ , • 11;'. .-<}_•_.; •.• ct I, , ,._ .:f, _ , .\ , I, '• 

n e ~ t· fu 1 ur f• 

T(1e seiu:rces of l i m ited quality cL::1.t8. 8.r e given for· certain countl. c s 
I 

Baca · 
I 

Bent 

"Geology and Grnund Wat e r Resou.f' ces of B !:!ca. Cc.n1nty\, Col orad·.1 .. 
T . (1 ,. McL,?.ughlin ,, Ground · \Vat eY.' Serie s Bul1d.in f\j c, 2. , r,p · 
67 =8L 

11Colo .... ado Groun:i Water Ba sk Dat a R epor·t No J4 11
,, M . E 

Broom and J H I.r.win 9 pp 38 ·,40 

"Qnali.ty of SGrface Wa:te t· s fo Colo rado . October 1962 to 
11 D t' R 1 N ,. TT", '"S 'V ye, - v-,"S -," " "C"- ·-Septe rr.b,~r 1963 .. a a e _ea . .s ,:: ' O .. 1. J v : .> , ..:: , v a , ~ ;. n..:. ~-... , : ~-;:;. 

Di vi ,:;ion ., pp 28 = 30 . 

Cha.ff ea llPublic Wa i.er 3u pplie3 of Co1or.:J.do ' ', D ~ 0 , Gregg , E , L 

CIX. wley .. 

Meye r·, M . M Ta r-gy, 
757 , USGS and C S U 

,~_nd E . A , Mc ulder , G e T'f•ral Se r ies 
pp 102 . 

1'\V.2,t er In the D a.!w t a 2.nd P tu.~g.stoi.re .Fo:r m .2•ions In O t,; :;' :) 
..l S h ' . ,. C 1 ,... ' Col o-~~• 0 " County anu the o ut. e r-n P 2.n o r r"O\'t ,.ey coun ry , " .1. w J - • -

W .. S P . 16 6 9 ., P , pp P ~ 16 



82. 

A 'VERAC .S J\ 1'·~~•{: ; AL Dr .-~·:.- asIONS .FOR SELEC ':_ ·:'l:D CANAL.S 

Pickett Ditc !-1 
Pleasant Valley Ditch 
Porter -Woodd ff~ Te lls Di tt:h 
Canon City Dit<:h 
South Ca.non City Di tr,h 
Union D i td 1 
Canon City Hyd:r.· ::..ulic a nd 

!rrig3.tion C o. Ditc h 
Ca.non City and Oil Cre flk Ditch 
Fremont County Ditc::h 
Minnequ:i Ditc h 
Hannenkr-att Di t ch 
Leste and Atterbex-ry Dit h 
Hobson Di tc h 
Bei:;semer Ditch 
Boot h o ~·--char.<l Gr ove Ditc h 
Ex~elsior Ditch 
Colli er Ditch 
Color ado Ca.11a l 
Roc ky For.- d Highline 
Oxfor d F arm e r s Dit nh 
Ote:r o C a,.al 
Catli n Canal 
Holbr ook Canal 
Rocky For d Dit c h 
Ft.. Lyon Stox-~ge Canal 
Ft. Lyon Ca..'l.al 
Las Animas Consoli dated Ditch 
Las Animas Town Ditch 
For t Bent Canal 
Keesee Di tch 
Amity Canal 
La.mar Canal 
Hyde Dit .h 
Manvel Di tc h 
XY and G,aham Ca nals 
Buffalo C anal 
Siss on Di.t r;h 
NinemHe Canal 
Hi ghland C 2.nal 

Period of R er.m·d 

1940- 1963 
1940-1 963 
1940 -, 1963 
1946-196 3 
1940 ~1963 
1940-1963 

1939 - 1963 
1939-·1963 
19-'!0 -1963 
1943 ~1953 
1940 ~1863 
1940 - 1963 
1940 ~ H'~63 
1910 - 196 3 
1910 ° 1£1 53 
1910~1Q6 3 
1956 ·· 186 3 
1910-1863 
1910-, 1963 
1910 =1q53 
1 9 1 0 - ,. P. 6 -~ 

· 1910 -~1!?-63 
HH0_·-186-=' 
1910=1~63 
1910 ~1963 
1910-196 3 
1910 ~196 3 
1910-1963 
1910-1963 
1910 ~1963 
1910 - 1863 
1910 ·-· 1963 
1910- 1963 
1910 ·· 1~63 
1910 ·-1963 
1910=H163 
1910 ei 963 
Hl2 3 r, 1 ~6 3 
1A2t. .. 1 S-1:• 

Av .. Ann. Diversicn 
_ _,(_a~~re- f~ L __ _ 

300 
2400 

400 
3900 

14500 
9500 

24800 
10100 
6900 

70500 
500 

1000 
1000 

62600 
7800 
4900 
1200 

7!:l~O 

73300 
24600 
12000 
80900 
3.4000 
47000 
31700 

221800 
24000 
10200 
16500 
3800 

81300 
34800 

1900 
3700 
7200 

12100 
L~OO 

5000 
6 40 C 



!... 

Ark.2-.ns -~s Va.Ucy Surface V/o.ter Qu"E'.J.ity San1plin~ Stations 

I Continuo·1.s Co.~d;_;.ctivity R e c:o.r c\s 
1. ArkoJ1s 2.s .Ri.'i1er at Nep2st2. 
2.. Arka.flsas Rive::., 2.t P.ort Lyon Canal Dive1."sion near La Juntz. 
3. A:drnns a,s R i ve;;:1 e.t Las n nirr..as 

Daj.l~t Con(lu.~titrity f' -2cc1 :13 
L _l\ r kans 2.s Ri.v~ 3..~ a.t Puc'.)l~ 
2. 1\rl{cnsas Riv-2 :;,.~ beJ. ci\1 Jt"Jl1n Jta:~~tirlo Dam 
3 . Ar!w..!1cas Riv2r at C:10lj_dge0 Kn.nsas 

!H Weekly Ch·tmic2..l ~uaHty Record . ., 
1 .. 1\1."titci.r1s~s Rive;." at C0rJ1.ic1!"je1 KaLs ;~...:3 

I V MonthJ.y C l1emico. !. Cml.H.ty B.c-::orr1.8 

!o A:;:·.i:cu.1s 2-~c Ri~J~: ... 2 .. t Cf:t10 ::1 City 
2. A1'l{ans2.s Ei~J\~l" ~.t P~:.eb.lo 
3. Fo1mtain Creelt s. , Ftie;JJ.o 
4 • . Ark2.nsas Rii..-2:;;-a 2.t lY808Sb 
5. 1\pishapa Riv-!;,.' t"! t;C.:;' Fo0.?.1.e:::-
Et Az·ke..ns2;:, River at Ii'!::r,.,t Lyon Can.DJ Dive1~liS'_n, near La Jn::.t-~ 
? . .Arkans::--,.s Riv2:.:- 2.t 1.i::i.s Adm c1.s 
8. P uJ:·g2.to:i t1e P 1.~r:--r; :;~ ~112 i"'.J:-- I_,~t3 .; :. n~.n .. a~; 
9 .. Ar:.;:~--~.G2 .. :, Tii, .... 2 1" lJ2 lt "'tJ ?J ohn J.\Jl3.~~tir1 Dt1m 

10. l \ z~1:~ar:1r.;a- Ri';re-.. ~ n -28:~ L:nm2.1" 
11 . A:-tk2n32_s )1i \r2r- r~c:~1." Cr·at~2.c1r> .. 



L o cati o!ls of We lls for Whish C hemica 1 
-- -- -- -------·-

Q '. 1-, • l I3 ,., 11 J 
1. uant:t:.. _,a .a ,18.s ~en L0 • .1.c:Ct E:.._ 

2 3- 43-21 abc Kansa s 23- 5 2- 3 dca 

2 3 - 41- 29 bbc 4 dac 

22 - 4 2- 26 b d:i 6 bbd 

2 3-42- 2 bed ro bbc 

4 bcb 22 -45 - 23 cdc 

8 cbh 30 CC C 

14 bee 32 a ad 

32 bdc 23 - 45- 1 bbb 

22 - 4 3- 9 dcd 22 - 4 6 - 15 bee 

23 - 4 3 - 4 ddd 30 ddd 

6 cb c: 23- 46 - 3 cbd 

• A acd 10 cdd J. "'T 

24 ad c 2 2 bab 

2 2 - 44- 19 a b2. 22- 47- 23 a ca 

2 1 dd a 30 cdc 

32 ad c 21-4 8 - 14 a c.d 

23-44- 3 bdc 25 bbb 

22 bbb 22- 48-31 a da 

22 - 4 5 - 4 ba 35 dbc 

13 d cd 2 3-48 - 6 dab 

22 ca a 22- 49-2 8 bca 

2 3 bbb 2 3- 49 -12 baa 

22 - 52 - ?..5 a. tb 22 - 51 - 21 bca 

26 bac 31 C ':::C 

31 cbc 32 o. a a 

3 3 b cb 2 3-51 - 4. bbb 

35 CCC 18 abb 

18 d a2. 

C ontinue c..l 



C ontinued 

22-54-20 bbd 22-5 8- .3 ccb 

29 bbb 5 CCC 

23-54-13 bbd 15 cbd 

16 ddd 1 8 cbd 

24 bbc 21 ebb 

27 bee: 22 c bc 

28 ebb 25 CCC 

23-55 - 31 at)c 21-59 -2 1 CCC: 

32 aab 22- 59 - 1 dah 

1 1 -ia c 9 C 

1~ ddc 15 abb 

16 ccb 16 bee 

18 a bb 24 bbb 

22- 53 - 2.·i- bcb 25 brid 

2G ac:c 32 de.a 

) ,. .... o ccb 34 dca 

32 ddc 36 dee 

35 a<.d 24 -5 5 - 2 bca 

Z3-5 3- 2 abc 21- 56 - 2 cab 

) c::ic 23-56 - ., cda ... 

4 cbh 5 dee 

9 bba 6 baa 

10 d ,.ia 15 bda 

12 ace: 17 a b :l 

2 2 - 57 - 28 ebb 23 aab 

30 cdd 23 CCC 

2-3-57- .3 bda 21-~7-21 ccb 

11 dca 22-57-27 adb 

2!-5 8-15 dbb 28 aba 

22 ckd 

z-• I dcd 
C <Jn t inued 



:. 

C ontinued 

22 ·nO - 3 ba~ 21 -6 4 - 1 bee 

11 bda 3 a che 

31 a 5 abb 

20-61-31 bc.b 6 aaa 

21-61- 7 aa.:i. 9 bed 

7 deb 10 dbcb 

9 dbd 14 a aa 

17 abc 19-65- 3G bdd 

24 cdd 20- 65-31 ddc 

22 - 61 -26 bbb 33 <le a 

20 -6 2.-22 c da 34 adb 

21- G2- 2 CCC 36 a.cc 

' bah 36 baa ' t 

7 bclb·: 21- 65- ti bab 

1 3 bcb 20 -6 6 -34 dca 

'! fi bcb 20- 67 14 cdd 

22-G2 - 8 dbd 19 - 68-20 a ab 

20-63;,_ 3!, aba 7 de e 

135 cb2. 9 CC C 

21- 6 "_$ .. 3 bac 1 3 add 

5 a ce 15 acd 

26 C 19-69- 7 cda . 
28 b 1 -:: _, . dad 

1 9-64- 36 deb 17 abd 

20-6 4- 18 cba 21 baa 

33 cha 19-70- 4 aad 

34 bac 

313 bed 



Custer " "Public Water Supplies of Colo1'c.do II 
g , Gc•, ))1e ral Series 75 7 9 

USGS ~- CSU g pp 106 , 

El Paso : 11Ground - Wa t~r in Fountain and J i mmy Camp Valleys , El 
Paso County Colo:rado o 11 WSP 15 83 1 pp :c 6 ,0 52 , 

Fremont - "Colorado Ground Water Basic Dat a R3lea.se No , 18g 11 

pp 26 ~27 0 

Huerfano : "Colorado Ground Water Basic Data Report o , 4 11 

pp 17 -~2L 

Kiowa ~ 
II . 
Geology and Ground- Water Resources in E as t ern Cheyeri.ne 

and Kiowa Count ies , Colorado g 11 1779 ~-N , pp 17 =30 . 

Lake ~ "Public Water Supplie s of Color ado 11
g Gen~::ral Series 757 1 

USGS i CSU D pp 105 .. 

Las Animas : "Public Wa:te i~ SnppJ.ies of Colorado ' \ Ger1er2 l Seri'.::!S 
757 , USGS » CSU , PP 107 -

Oter o : "Water in the Dakot a and Purgatoire Fo.mtions in o ;:ero 
County and the Southern P a r t of Crcwley .__ounty . Coiorado' \ 
WSP 16"9 =P , pp 13 -16 . 

Prowers ~ "Colo..:-2.do G om;d \Vat.er Ba sic Dat a Repor t 1 o , 
Vogeli anr1 L ., A .. He rshey , pp 5 0=52 . 

I I 

- & 

Pueblo : "Colorado G1~ound ~·wa.t er B2.sic D a t a. ReJ.ee.se No " 18' \ 1-L 
McGovern 9 D . O ._ Gregg ; an R . Brennan . pp 26 - 27 , 

Teller ~ "Public Water Supplies of Colo:!:ado ' \ Gene i.·s.l Series 757 9 

USGS1 CSU 3 pp 10 3 

An exce lent pub ics.tion on "Water Quality Crite r ia'\ by McKee and 
Wolf i should be consulted ior wate r quality con.sidera Uons -

A ·list· of Sewage T reatment Plants d ischarging to natural s t earns 2.nd a l :s 'l: 
of .. cities obtaining water fro m nat ural s b .·eams 9 re Hs ~e j ~ 



DB 

SEW .t\GE TREAT UtE I'i.-.:.~ PLANTS DiSCHARGlHG TO STHEAI'.'1S 

CITY 

Las Aniln2.s 
Buena. Vt.stt•. 
SalicL:.->. 
Or dw 2.y 
S.;.gar City 
.Air Force Ac2. \,~my 
Cobr21.do Sp:dngs 
Deer c :..~eel\. E s·>3.tes 
Fo·ct Carson 
Fo·:.mt8in 
. North Subu1·b8 .. <1 

Ramah 
Security 
\Victefi.e1d Hom e s 
Ca non City o_;_::;t ;:•i.~I: 
Eas t Ca!1on 
li'lorE!DCe 
P or t1und 
LaVe·{r.:. 
Wal s ~=nhi1r-g 
LeadviJ.le 
Trinifbd 

ManzorroJ.,-... 
Rockv Ford .., 
Swink 
Granada 
Holly 
Lamar 
Blende 
C . F .. and I 
Pueb1o 
Puebl o Army Air- B 9.se 
Cripple Creek 
Vict o:c 
Wocd1and Par ,c 

STREAM 

Arkc:m.so.:.:, 
Cottonwood Cre ek 
.. l\..r!t,. 11S8.S 

Lake Meredith 
L ake II/Ie1·edith 
Monument Creek 
Founhin C r e e:\. 
Dfrty \.Voman Creel t o :F'cr!1tah1 C !·22k 
Fountain C.r:eek 
F ount~in c 1~eek 
Monument Cr,:;ek 
Big Sc1.i:'E1y C ;:;:•eek 
Fotmtai.n Creek 
Founbin Creelc 
Ark2.ns 2;.s 
Arlrnns2.~3 River 
Arl;:cJ:.sa.s 
.~r l"\~,,1s ;Is 
Cuc~~c2r2i.s Ri. -:ier 
Cuch-9.r;'!. S R i 0i2r 
C ~1;+-or·n; .~ C't~1,, h (·'·o ~" k..,n·-,::, ,-. ) ~- .'...L ... C"~ --: · • ., 1... 1., r.a. J. ,. ,_,,.., ... _;:,""~::> 

Pu:rgatoi re Hi ve r 
A:d::ans G.s 

Ark8.nsrts 
_Arkansas 
Ar ·r,m{; as 
Wolf C reek 
A r k zmsas 
Arkansas 
Arkansas 
Salt Creek to Ark:.ms:? . .s 
Arkansas 
Arkansas 
Cripple Creek to A:drn.nsas 
Crippl e Creek to Arka :i.sas 
Founta in Crr,2k 
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CITIES OBT AIN.l'.NG WATER FROM STREAMS 

£.ity 

Salida 
Broadrnoor
Chip: ta Park 
Fountain 
Green Mt , Fcdls 
Manitou Springs 
Palmer Lake 
Rock Creek Mesa. 
South Suburban 
Canon City 
Coal Creek 
Florence 

Penrose 
Portland 
Royal Gor ge Bridge Co . 
Cuchara 
Laveta 
Walsi:'nburg 
Climax 
Leadville 
Rocky Ford 
Starkville 
Trinidad 
Buelah 
Pueblo 1 

Pueblo Mt . P ark Syst em 
Cripple Creek 
Victor 
Woodland Park 

Strea.m 

Harrington Ditch 
Rosemont = Fisher Canon 
Crystal Lake 
Little Fountain Creek 
Crystal Creek (Catamount) 
·French Creek ~- Ruxton Creek 
Ice Cave Cr.eek and ·Monument Creek 
Greenhorn Creek 
N and S Cheyenne Creeks 
Arkansas River 
Coal Creek 
Newlin Creek, Adobe Creek 9 Mineral CreekQ 
Arkansa.s River 
Beaver Creek 
Arkansas Ri.ver 
Arl:'..ansas. River 
Dodgeston Creek 
Cucharas River 
Cucharas River 
Buffers L'1.ke 
Big Evans Creek 
Arkansas R iver 
Clear Creek 
Monument and Nor th Lakes 
Middle Creek 
Arkansas River 
So . Creek 
Pikes Peak ~ W . F'ork of West Beaver Creek 
Pikes Peak~ E . Branch of West Beaver Creek 
Lay Creek 



------

':ommunitv 

Pue blo 

Avondale 

. C ·-

Blende 

Boone 
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Summary of Potentl.al Munici~al Users . 

That Could Benefit From F r ying Pan Arku.nsas ---------- . ----- ·- ______ ___., 

Project Wat.er in a V'!.ll~Y, Pipeline 

From the P~opo~ed. P \.H:~blo ReservoiE 

Estima.ted Population Served 
Total ~-... ~-:-11J : · .J Nee

4

d (acre - fe-et} 

1960 

90 , 000 
(24 ~000} 
230 * 

700 
(160) 

200* ' 

1,000 
(225} 

200 ;\"' · 

600 
(1:35) 

200* 

1970 

120 . 000 
(30,000) 
222 ·~ 

875 
(185) 

188* 

1 , 250 
(260) 

187* 

750 
( i 60) 

187 ~ 

1980 

160 . 000 
{38 ,l 500) 

215 * 

1, 050 
(206) 

175* 

1,500 
(294) 

175* 

900 
(176) 

175 ,:, 

1990 

200 , 000 
(46 . 000} 
207 * 

f,225 
(220) 

162* 

1,750 
(320) 

162* 

i , 050 
(191) 

162* 

Pueblo ArmyDepo . 4,000 
{450) 

100* 

4 , 000 
(450) 

100* 

4,000 
(450) 

iOO'l<: 

4,000 
(450) 

100"'-

. 

2000 

240 , 000 
{54 , 000) 
200 ·"' 

1,400 
(235) 

150* 

2 . 000 
(340) 

150* 

1 , 200 
( 200) 

1 so~, 

4,000 
(450) 

---·--··-- ------ ·- ----··---- ----·-------· - ---~ 
Ordway 

Sugar City 

Cn:wley 

1,250 
(280) 

200* 

400 
(90) 

20Q :>'.,< . 

300 

(70) 
200 -:, 

1,560 
( 327) 

187il< 

500 
( i 05 ~ 

187 ~ 

375 

{79) 
187* 

1, 870 
(367) 

l 7~,* 

600 
( 118) 

175• 

450 

(88) 
175* 

* estimated per capita per- day use in gallons 

2 ,1 80 
(396) 

162* 

700 
( 127) 

162* 

525 
(95) 

152,: 

2 ,50 0 
(420} 

i50* 

800 
( 135) 

150~ 

600 
( i 00) 

' 150* 
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(continued) 

£_ommunity 1960 ~ 1980 1990 2000 

Olney Springs 260 ' 325 390 455 520 
. {60) (68) 76) ( 83) (90) 

200* 187* 175* 162* 150* 

Fowler 2 ,.000 2»500 3, 000 3,500 4 , 000 
(450) (524) (588) (6 35) (6'7 ~) 

- 200* i87* 175 ~' 162* 150* . 

La Junta 10 »000 12, 500 15 , 000 17,500 20 , 00 0 
{4 , 000) (4 , 383) (4 , 621) (4,665) (4,500 ) 
350* 313* 275* 238* 200 '1< 

Rocky Ford __ 6 , 000 __ 7,500 9 , 000 10 , 500 12,000 
{2,000) {2 , 260) (2 , 470) (2 , 62 3 ) (2 , 700 ) 
290~ 269 ~ 245 ,:, 223 :f..< 200* 

Manzanola 700 ·a15 1, 050 1, 225 1~400 
- ( 160) - ( 183 ) - ( 206 ) ( 222) (2 35) -· 

200* 187* 175 ,;, 162* i50* 

Swink 500 025 750 875 i , 000 
..... 

- ~no) { 13 i ) ( 14 7) ( 159) 
: 

(170) 
7, IJ ;j ,.. 187* 175* 162* 150* 

-
Cheraw 170 215 255 300 340 

{40) ( 45) (50) (54) ( 60 ) 
2QQ :(t 187'4< 175* 162t, 150* 

Las Animas 3, 000 3, 750 4 'i 500 5 , 250 6,000 
{ 920) (1 , 080) (1,200} ( 1, 288 ) (i ,350) 

275* 257 '{; 238 ,;: 2t9 'li< ' ,; * 
Fort Lyons 1,200 1 j500 1, 800 2, i 00 2~400 

(200) (252} ( 30 2 ) ( 35 3 ) ( 400) 
i50~ 150* 150* 150* 15C* 

Hasty too 125 150 175 200 
( 20) ( 26) ( 29 ) ( 32) ( 35 ) 

200 * 187~' 175 * 162* 150* 

Lamar 8, 000 10 , 00 0 t2 . 00 t1:?gg ) t~:888 ) ( 1. 900 } ( 2, 3 30 ) 2: 75 6 ) 
21 o .:~ 208>'."' 205 ,;c 20 2* 200 * 
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(continued) 

Community ijfHJ 1970 · 1980 1990 2000 
--- .. -· 

Holly 1, 250 · 111560 1,875 2,185 2,500 
- (Z80) (327) (368) {396) ( 420) 

20Q li,t 187* 175* 162* 150::c 

-
Granada 700 875 i,050 1,225 1,400 

-. (160) (183 (Z~6) (222) (235} 
200::, 187* 175* 162* 150):C 

Wiley 400 500 600 700 800 
(90) ( 105} ( 118) (127) { 135) 

200* 1 a7,:: 175* 162* 150* 

Bristol 200 250 300 350 400 
-

(45) ( 52) ( 59} ( 64) ( 7'0 ) 
200::< 187* 1-75* 162* 150* 

Hartman i65 205 250 290 330 
. . (40) (43) ( 49) (53.) ( 5'5) 

200 :!~ 1871'~ 175* ' 162* 150* --· - - . 

--·· 

' 
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Future W at e·i: Reaufrements - ~--~-·•$ -. -~~- ~ 

AssumLr1g a per capita 1.1.se ::rom :;.n u:nc:~:Jal ~va te;:- syfrt~;;,.1:; (".m:::,.l11h2J 
domestic ~ im:hmtda il and public i1ae) frH· 'c~:\e study a.red by d:t';; ear- ?:aoo of 
200:::;; g·allo';'"l<;? n.-...r da~? ~.I"f? ar.• u rlr, n 'D "')" . .F

0\'.,"' i'1'•"'' CY..," ~.r· o OO ·J -H '!·' . , .,..~:rtjj'"I ~ 11:'-:--:-o;.;• .... . ..:;:, l. .... ""'_ J ' c.~ ~ - .:. · ~- ... !, ,: C '• .C ... '· · .14,.. .}. ....~ ,"': ..,. f_, J .. , ... l ~· l. ,.a:..~ - · .... . .:, l.. :, . ._. 

requirement wouH b~ a.bout 99 x rr o..:1 gdJ;;_11s x:1• .: ;-e;;.' r l H' a·.::.otf: 302" t>JO 
acre.,fect per year , 

Assum ing a p~·r- capita use for dom es tlc purposes by popula.ti.on _Uv~ng 
in non-,,.urb.a .. 11 arc~s of foe study area by the yeaz- 2000 of 120 g aJ..1cm.s pez- day 
a nd an est imat e d ~.a::.i--urban pop1.,1atton of i 35 Q OOOn the water r equh ·ement 
v,ould be about 6 :n t o9 ga.l lons per y eai." or abc'Ut 18~ 000 acre _,feet p~r year . 

Estimated total per :➔,cye applka.Uon (surface water and ground water) 
for irrigat ed lands bl the s tudy area by the year 2000 is 4 . 4~'::i acre feet p~r 
acr e , Assm::ning an irdgated ac:rea,ge or 6COQ 000 acres, the annual irrigation 
water requireme:nt wm;.la be c1.bout 2 0 640 0 000 act•c ..,feeL 

The total estimated future wa:i:er s gpply use by the year 2000 for 
m unlcipal~ non ,,.urban 0 <lom;;;stic and 2.gr:kulture purposes is 3~ 000 ~ 000 
acrec.fest annually or about 400~ 000 aicre·0·f.ee t rriore than the amount presently 
being utilfaed on an annual basts. ' Unless VJc'.tGr quaHty imp1°ovement mai7.age = 
m ent p:ractices are initiatedp addition.a l shoz-fages will e~dst~ expecfoUy ~n 
the lower end of the study a1·e2:. ~ 

I 
The fut1.11"e Fr:,,-2.ng Pan Arl{c.nsas P r oje ,::1. w<1.te3.' and the Homestake 

Project water wH1 hel p alleviat e \vat~1~ defkfoncics in the s tt:dy a z-ea . The 
expeGt.cd tu-b2.n gi'mv}h pattern ~ hiowev~rQ might i mpose som~ new r equh-c~ 
m ents on the avaHable v.M.ter supply Due to t}1e intense wate:t: si..11pp1y 
requirement for 2.n urban popu.ktion that mlgh~ be co .• centratecl ,"'ieai-' the 
western edge of the s tm1y 2.1."'ea~ th€ hir::tor-icaBy available 1.vater sMpply in 
the n ev:lly ux·bru1ized are2s cou d be easHy depleted i, ThJ.s delivery problem 
would reqttire raoica.J. changes in the p~;esc nt V7at er it'esources management 
of the ?.rca a nrll wDuld u.1cioubte<lly f1.n-· ichei~ incr ease the area ~~:iii.de watei" 
supply defidenc;y, 

The poss~hiliity for gelting a.<ldU1c.rml waf:,~r supplies from ou~s li.tle the 
s tudy area for f t'\'!Ure ne eds is b-zf~ om!tng m or e t."er.r otc wHh eac h pa.f:isb:-,g tla.y , 
Additional avaHable v1ater suppl1es win have t o come fr t)m wr"hin a:he a:r,ea . 
Initially!) UJ"".'b .L"1 !.-V2.ter s t'lpply deficJ.en «.~:les win prob 2.b ly be s uppUedl f'R•om 
internally pu:rcha.sed frr:lgation water ,S', 1ppl~C3 o 43.v ·,: • . .;. :..; ....... 2.of.iO o -ctV'dHc~h-1~ 
'\!.ta~er suppl:,· ·,viU pi~ ~bly suppoA, i <t'tn:·.~, "i.,-.,,tt1: 300\1 GOO t..t:.r es of irrfga~~ed 
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