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11-.;und rater in the ..,Anathlre ama, c:aallaan 

Alvrt %. .-,choff 

in cooperltion ')et,:leen Cklanoma leDlalicol 
xvey and the U. :3. Oeolociaal 2urvey. 

?ebrucry 1943 

d :CO,.-.. This report offers a prelimiar;r interpretation 

a! the ,ea to and Tound-rtater Ivtralor af the Anadaro area, Oklahoma. 

111.-ose aci .on 

L. V. Davia pre7ared the accataixirzrirrz, :lap from aerial photo,-;ra2ha and 

furniahod much of the .7eoloic infarnation, and records of the State 

rril .31.1r ,vvy were used in the preparation of the section on the 

I'ugh :;prin4s sandstone. 

er9sent water 3Upp1/ and requireconta.— Anad33Mtla now .::ets ita puhlic 

later supply fre= the ':;aahlta "ntiCh rises in the aastern part of the 

:11mma :'!..1Jahandle and crosses Permian red-:Jed fortiations, sable of which co-

tain :Daum, 'lefora reachin,7 the Anadarko reservoir and dam. The water is 

usually mineralized and very hard. The average of four analyses 

..ado ')etween 1932 and 1936J Shows the fallowing principal constituents: 

j and Dott, a. H., Anal:rat:a of Oklahoma waters: Cklahnaa 
:114. .:hp. 3ta. AO. 52, 3tilluatcr, 3111a., 1942. 

larts per nil' :an 
;alcium carbonate (Ilia-L.:Z.)3) 151 
...alcium sulfate (4;aCC4) 278 
.",amcsium sulfate (.41C4)s 155 
3odiQn sulfate Na,SCO 32 
:odiAm chloride (: 72ride 
Total aolils 791 
"ate::. :lardnass as 3 /46 



	

	

	

	

In additlan to %he siljaction%Uo hardnIss at ts.o present 'inter supply, 

the flavor anusod al, :se in the re: ervoir aril the chlorination of the 

nator iS considoimd unr!osirnbls many. The objective, therefore, is a 

softer ?tato? rith ')ettar flavor. 

The water roc,airement of Anadaro varies with tho scorn, 

jrsutest in summon. jn :moist 1947, 27 million 3allons was pumped, or 

apsroximtek,- 900,X0 -.Tallow per day. 

enoral '700107.— Anadarim is an the :flat 1)otton lands of the Jaehita 

Domnstrcala ;eon the cite, the hijler lands an either side of the 

valley are undsrlain .=ernian shale with interbedded thin sandstones. 

These r-Jcks nat ;tad --yatar readily, hence are hardly a prmaiaing source 

from -rich to obtain a million Allals of water per day. 

:prase from Anadarko, the liitehorse sandstone crops out to the 

north and 3cuth of the Ashita 7allgi. The upper sandstone of the lhiteherse, 

:swirl as the au3h 3prins :lechers is a fair17 'pod argifer. 

ound wumr 41 alluvium and terrace decosits.-- aonsiderable water is 

available in the alluviun of the •:.%shita 2iver, which consists of sand, 

"mvel, and clay laid dot in relatively recant tins by the river itoel4 

and the sane is true of the terrace deposits, which were **posited V the 

'river at an earlicr time when its channol ins at a hi.-2her level. 13 the 

river it d.xper, it mimed part of its previous deposit, '.gut loft elevated 

benches or turraces. :he lowest Jott:Am aloes.; the river is the present flood 

plain and is 71ndarlain 'av the alluvium. The first terrace is tho "second 

bottam," and 13 3 to 5 feet above the flood plain. The second terrace is 

still hie. 
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:he acca:..parvia4 31s.ovrs t.!le areas of alluvium and terrace 

doysita noar Anudar 4•I retanant t;:ie fizot torrace xr.tende 7.orth-

e.satward from southern :.art of Sect? r'. 21 t!ssou.311 the western and 

northern ?art of the sit;;- to the river yank is the northern ?art of 

sec. 15, T. 7 `.1., 10 and totala about 350 acres. Arrother reznant 

3f the Jana terrace extends northmard and northweatward frca the :::1;. sec. 

26 to the river in 1..he sec. 11, and totals about 750 acres. An 

area 3* the second terrace occura southwest of AiLadarko in 30C • 28 .and 

tiie southern :•art of sec. 21, and totals about 700 acres. The rest of 

the bottom lards ore the preamt _':acid ?lain and total ab-out 6,7'..t acres 

LI the area of the 73ap. '.0'2.= what is known of other siailar arena, it is 

2..tro:able that the round water can corr.unicz...te 'aetween the olluvitri 

'1.d the terrace depozita. Hence the terrace depc_ite and a2.1uvitri zan 'oe 

aorlaiderod as a=. A.Tate r—boarLie fornation. 

1"ne ',ravels 1:1 the allu.viu.;:. and the te....race depoaits are not unifor.nly 

under the valley, but f.:sre ,-;enera.13;7. long =VMS, buried channels 

that can nest found by test driUi. . The vir4, nortions will also 

miter, although lass readil7 than the ravel. lella in saminr, require 

special construction to cicludos sand if they are to produce lar3e volumes 

-

of water sati3factor4-17. 

floodo the :rater tram the river channel m,vas into the alluvium 

or the for Mace drlo Its adjacent to the river, but in dry seasons the water 

drains bock Into the channel. Thus the r;round water in the alluvium is 

111ce:c to have :lout the zarte charactertatics as the ri7er water, 

bUt it 13 somewh, -ore uniform zt 3 jiven localitv than the river 'later,:.t 

3 



	 	 	

	

	

	 	

	 	

	

	

	

_nth Ln ..7a1 c:)mpasiLion t'lporture, 4 t is not 3u13jr!ct to 

s>1:1„;,xtl.:)nale trIsto and odors .1used by aL7az.. il, is li:csl7 

sanchlt 7.1.1oralized and therefore '.)atter t:=-1 river "rater 

'Jecause p.irt of it co:les tram the rain that falls an the arrza, and because 

in :)12ces it recei,fes -vnt underflow Prai draini: the adjacent 

u3lands. 7onkawa Creak, which drains about 15,360 acres and empties onto 

the flood plain about 1.5 ailas south of Anadarko, lay be eclected to 

contribute ,f:aad water to the alluvit= in its vicinitcr. 3one ;mod -mater 

fro= seeps and sprin,:a at the be of the lush 3prinrs sandstone alon.s. the 

131uffs east of rankawa Cr,.!ek: :.ay also percolate nor: round into the alluvitn. 

s opportunit:- for rsplanishmant of the .7muld ,Inter in t:le alluvia= 

and terrace ,leposit3 should be 70ad. :.:urface ranoff Should lmt 

'aocallos of the flat surfacas with low slopes. Also the Areas Ath sandy 

3011 ihould fa-7or aeeme of rain 'rater into the '.r d. '3cz3sisnalty, floods 

of ';iashita ?i7,7-3.r cause recharTe to the water 511.7r1;, in the alluvium. 

:rater in tha lush 3minps sandstone er.-- The Rush 3prings sandstone 

.".'.amber underlies large areas both to the aotthweat and northuest of Anadarko 

and is a ocpod aquifer, althoulh the ;icld per well is not 

-.Tahiti the laut 7tar the toil of :linger hzi auccossful:4 :!eveloped tilo 

in this formation. 

Me lush 57rin:,3 mcoives 'fzitar frac prcci:itati:;n in the outcrop area, 

and loses it natura47 throu411 sprin.,7s, seeps, evaporation, and plant use. 

:t also loses 'aster artilicallv throu4h 'wells, but the punpa:::e to data hnts 

been low. The anount of annual recharl, to the hizh 3priavrs iz not known, 

but as the _formation underlies 3avcral hundred :3uare nilas, at lonst a 

4 



	 		

	

	 	

	
	

	 	 		

	

	

	

:.-1111an 7311ono A j47 3hO'Llad Available tho cover a lar:7,e area. 

tho :Zush 3rsin.:3 laild3tX10 11"3.10 311011.1.1 ,30 80.-

1 eCt.X.I. ..1t1:n43 13 t;11.C.:03t and whers 1'. 4.3 lanat dieaactcld straws 

into ihich the -later can drain. :':eco. 13-30, incluciva, T. t.) :T., 1. 10 "7. 

(5 to 3 ail3s south of Anadarlm), comrrlae about the nonroot Ir,:m that 

fulfills thew conditions and is on the 3=0 side of the -Asita 7..ivcr as 

the city. In t!7.1.3 area the '1113h 3prirt3 sandstone 7robnb1y reaches ita 

thiecless of a'it 250 foet. According to reports on farn rater 

'ell 3, the avern-e de7th ti -,-ator is 1o3o t!-Lan 100 foot, !le r= the 3aturlted 

2:rt of 1- L If the per-rm.7-.a .:ay ba 31.x.mt 150 fzet 

7:)nlati3n 13 the sa,-41 as .-.1t 3in;:er and othor %norm areas, a wall :lay 

.:';out 1.5 •-nllons 71cr ninute ter cot of dr=down, inc:i up to 100 ?Allono 

7cr .vr well -3e obtained. Alla tha !'.unh 3hould be 

far enott7,41Tart to :ainirdzo :Interference '‘)A.7xicrt - riate, To a:v:ro-

sracin:2, der:ends on the local charactoristico of the formatin and the out-

riut of tho ".cells, -!Ilich can ',eat be determined by test pumping, but it. 

probnbly frill 'Jet on the order of 1,500 feet to 2,500 feet if the formation 

has the sane characteristics a+n areas of knann conditions. 

Deep !teparts are common of weals in the Anadarko :Irma that 

flowed :At the surface, :1131.3In plenty of .pod intar, fron depths down to 

750 2let. Such naports, homver, usually not adaquatoly indic:Ite the 

-41alit7 of the -mter, nor do they ohms thether the ,7!uant4ty is sufficient 

far the city. is vneral, the water fray such depths is too sallro for 

mIlnici7a1 ?;ae, althot01 In 3000 rlaces in Oklahoma ::ood ;to cories from 

5 



	

	

	

	

	 		

		

	

:won 7r,c.,:!tar de7ths. :t 13 irobablo tilat lrtesiAn Intcr :war 

.nadark:o is found in he ::uncan 3andstano, cro*,:o out at the surface 

nw4r Zhickasha. A ?unpin:7 toot nade 1.1 a -sell la the 7uncan south of 

Ohiclm sha lhowed too .Lois ?erneabilit,; to justi:::, dcvolo:nent for the-

Jit:: of ;:hic%asha. 

.lirnort 774.1,.-- The An/wile:0 airport is an the upper (3econd; terrace, 

am! the air7ort wall prIsurin:).14/ tape wator is the terrace deposit. 

an..223ls of the -;iatcr frogn this wall should inclicate the -:uslity a the 

7ound or in the deposit, Ind a ?unpin.: teat of .?Jell would 3erve to 

indizate tho af the water-;30.7..rind7 -Aateriale. 

,P, duo:, -Flail.-- The ,ell re7orted to ::nve leen ,Auj for the lit of 

Anadarko the 4eA is lot listed la the .lurvey Duacrioed 

WI J :ailtle :oast of .the :it the apparent1;" is on the iashits xotteme. 

it ,probsly laps alluviva or terrace deposits simiYar to those deacribed 

.-wove. 

luality of water.— As better -rater is the prinar ! objective of the 

Aniadaeto water-au71;7 canmittee, and as the luality of the and water 

under the 'aettam lands, is Italy. to differ considera47 2ran place to place, 

anal7ses of several samples from the alluvium and fr each terrace deposit 

loould provide information on the ^utility of the Antal*. :reliA.nar7 anal:i. ses 

includiag only t:hs conztituenta of the ?later can '111 followed tr 

.lore siw::plata analvees of samples frol especiall;; favorable localities. 

,).3 the later of t'ae aush 3prins is loss variable than thst of the alluvial 

dopo:i4ts, fewer mnal7ses will as noedad to indicate its quality. 

6 

https://prIsurin:).14


	

	

	

	

	 	

	

	

	

		

	

	

:;oncianions 

:here aro throe :Jotarltial 5ourc39 of TNInd In the ::nadarko 

area that merit further inve3tit ptiJn. Thtly nre: 

1. The the area South and ia3t of the City ---;:.ZOLLt 

contain 7round voter butter and Softer 1.2,an river 

?Tatar 'oacauao of ?aaai:ale underflav free Tonkawa Creek. 

2. %Trace ,lenosits at two levels, -4eat, north, and caat of the 

city, that aro rioniahed 7rIncipally frqn 7rocirltation and lay there— 

flro af.'ard '3ettcr ':star tan t:ae river or loposita nenr the river. Thor 

tc).17 a..)out 2,5C acrna. 

'Irle uab, •Irdch 2roill:31." 5.3 t,111.C.;=:at arxi 

1.1-i5t di:la-acted I:1 .1rea 5 to 1 3,)uth of Anatinew, will :iald 

mtar of -7ood ';ut 1,J z3 fr,.30;v tan the alluviun nnd tarmce 

:,cuifarc I and 2 zan 'ae leveloped umarate1;7 or ta,:ethor. Their water 

i3 1.333 :11;laralized than the river stater. "'Lelia in than probably need not 

be :lore than 100 not deep, the :moping lifts Oe relatively low, and 

the ;ield per well should be sewaral hundred a1Iona par al.nute. 

cuirar 3 naL7 contain ''better linter than ar.uifera 1 and 2, out will 

Lula per ;0113 be 200 to 250 foot deep, and 7unpinl lifts 

Teal extend 100 foflt. :t mpected that -.Tells in aquifer 3 nuat 

Prrt:v3r apart t, an tose In acui171r 1 or 2 if latual interf3ronce 'oetmen 

1.10119 i3 :)o 
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