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Jround water in the inadario area, Cklaham

_'];r
Stuart .. Schof?
Prepared in cooperation Detywen the Cklahuas Geslogical
Survey and the U. 5. Ceological Swrvay.
Felruary 1943

iurnose and scom8.~- This report offers a prelimimary intermretation
of the -eolosr and round=wmater lydroloyy of the inadarko area, Cklahoma,
Le 7. Davia mrerared the accampanying nap firam gerial nhotograrhs and
furnished much of the jeclogic information, and records of the State
Uineral Survay (.iFA) were used in the mreparation of the ssction on the
Rush Springs sandstone.

Present water supply and reculrements.—— Ainadario now zets its public
water supply from the Gashlita liver, which rises in the asastern part of the

Teeas Panhandles and crosses Permian red-bed formations, same of which con-
tain wypsum, before reachinz the Anadarko reservoir and dmm, The water is
usually hizhly :a;mralized and very hard. The average of four analyses
nnde hetween 1932 and 1936-/ shows the following prinecipal constituents:

_/ Smith, O. 3., and Dott, 1. H., Analyses of Oiklahama waters: Cilahorm
nge. kpo Sta, Pub. Q, Sbil]ratcl', Ok]ao, 1942,

Farts per nillion

Calcimm carbonate (CaClq) 15
Calcium sulfate (Cascz,) 278
lagnesium sulfate (LigCy) 155

Sodium sulfate HassC 2
3odiu chloride (MNaCl)
Total colids

Total hardness as -Cacc3

B3



In additisa %o the objoctionnbhle hardnass of the sresent water sumly,
the flavor caused by alsme in the raservoir amd the chlarination o; the
water i3 considarad undesirable Oy nargy. The objective, therefore, i3 a
softer watar with Detier flavor.

The wabar roculrement of inadario varizs with the season, heing
Featest in sumer, an dusust 1947, 27 aillion milons was puped, or
aprrocinately 900,200 zallons per day.

Jenoral reolosy.— Anadario 1s on the £lat bottom lands of the sashita

Wver. Cownstroan {ron the clyy, the hisher lands on aither side of the
valloy are underlain iy Permlan shals with interbedded thin sandstones.
These rocks do 20t riald water readily, hence are hardly a promizing source
fran which £o obtain a million jmllons of water per day.

Upstrean from inadario, the ‘hitehorse sandstone crops out %o the
aorth and south of the lashita Valley. The upper sandstone of the “hitehorsze,
imonm as the lush Jprings nember, is a fairly zood aquifer.

ound water in alluvium and terrsce denogits.—- Considerable water is
avallable in the alluvim of the ashita Uver, which consists of aand,
aravel, and clay laid dowm in relativel recont Lime Yy the river itself,
and the samo iz true of the terrace deposd.f.a, which were derosited w the
‘rlver at an sarlier tine when its chanpel '.;na at a nizwer loevel., \s the
river cut doeper, 1t rewved part of its mrevious deposit, but left alevated
Danches Ir terraces. Tho lowest sottom zlong the river is the present flood
Plain and 1s undorlain iy the alluvimm. The first tarrace is the "second
bottam,” and 13 3 Lo 5 Zeck above ilw flood nlain., The second terrace is
still hizher,



The aceampanying aap shows the arsas af alluvium and terrace
deposita near inadarico. 4 remnant of the Iirst terrace axtends north-
eaatward from the douthern part of sectlion 21 throush the western and
northern part of the city to the rivar bank in the northera part of
sec. 15, Te 7 e, Rs 10 We, and totals about 350 acres. isnother remant
af the same terrace axtaonds northward and northweatward fram the N2 sec.
26 to the river bank in the 5W: see. 11, and totals about 750 acres. An
arsza of the second terrace occurs soutimest of inadarko in sec, 28 and
tiie gouthern part of sec. 21, and Lotals about 900 acrss, The raest of
the bottom lands are the pressnt flood plain and total about 4,700 aeres
in the area of the map. #rom what 1s knom of other sinilar areas, it is
arobable that ilie sround water can cormunicate freely between the alluvium
and the terrace deposita, lience Lthe torrace depouits and alluviun can He
conszidared as one watarebearing formation.

The Zravels in the alluviuz and the Lterrace deposits are not unifommly
distrituted under the valloy, but sre zenerally in long narrow burisd chamels
that can best e found by tast drilling. 7The zandy nortions will also yield
water, although loss readlily than the gravel. Uells in sand may recuire
special construction to exclude sand if thqy are to nroducs large volumes
.of water satisfactorily.

During floods the water from the river chamol moves into the alluvium
or the tarrace deposits adjacent to the river, but in dry seasons the water
drains back into the channel. Thus the ground vater in the alluvium is
lilely to hawve about the same chemisal characteristics as the river mater,
but 1t is somowhoi mope uniform a2t a ziven locality than the river water,
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soth in chenical eomposition and Sasperature, and it ls not subject to

ohjecilonable tastes and odors caused by algas. However, it is lilely

4o e samewhot lesz mineralized and therefore hetter than river water

because nart of it comss from the rain that falls on the area, and Lecause

in nlaces it receives wat r Dy underflow frai strsams draining the adjacent

unlands. Tonkawa Creck, which drains about 15,350 acres and ampties onto

the {lood plain aboud 1.5 niles south of Anadario, may be expected to

contributs good water to the alluvium in its viciaity. Same zo0d water

fram seeps and springs at the bass of the Rush Surings sandstone along the

bluffs sast of Tonkaws Craek may also percolate undersround into the alluvium,
™oe opportunity for replonisiment of the zround water in tls alluvium

and terrace deposits should be fairly -ood. Surface runoff ahould de low

because of the flat surfaces wiith low 3lopes, 1l3o the areas with sandy

301l should f{avcr seemmge of rain water into the wround. <Cccasionally, floods

of jashita iver way cause recharze to the water sunnly in the alluvium,

Fater in the Rush Sorings sandstone member.—- The Rush Springa sandstone
member underlies large areae Doth Lo the southwest and northwest of Anadarko
and fenerally is a good agquifer, althoush the yizld per well is not hizh.
".?it.h:’.n the last ysar the tomn of dinger ha® successfully deweloped two wells
in this formation,

The Rush Springs recoives water from preciyitation in the outerop ama.,
and loses it naturally throush sprinsms, seeps, avaporation, and plant use.
I% also loses water artifically through wells, but the pumpase to date has
been low., The amount of annual recharge to the Rush Springs i3 aot kaowm,
but as the fomatdon underlies several hundred square miles, at lasst a
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nillicn zallons a day should e avallanble i tho wells cover a large area.

In develoninz the 2ush Springs sandstone momber, areas should he se-
lectad where i is Shickeost and where 1% i3 laast diasected by straang
into which the watar can drain. Secs. 13=10, irclusive, T. 6 M., e 10 7o
(5 to 3 miles south of Anadarizo), camprise about the nearast area that
ful1f111s these conditions and 1s on the aame side of the "Ashita Tiver as
the city. In this area the 'tush Springs sandstons probably reaches its
maxium thickness of about 250 feet. According to raeports on farm water
wolls, the avernce depth Lo =ater is less than 100 feot, hence Lhe saturated
nert of the formation may ba cbout 150 faet thiclk, If the permeadilibr of
tha formation 13 ths same as at 3inger and other known areas, 2 well may
7321d about 1,5 sallona per ninute per oot of drawmdowm, aad up “o 100 zallons
per alawute per well may bDe obiained. “iells in the Rush Swrings should be
far snovchapart t0 nminlndza interfsrencs batween them. Tho armrorriate
sracing dspends on the locsl characteoristica of the fomnation and the out-
st of the wells, vhich can hest be determined by test puapdng, but it
robably will be on the order of 1,500 feet %o 2,500 faoet if the formation
has the same charactaristics agin areas of knasn conditions.

Dean wells,~ 2@porta are cormon of walls in the Anadarko ares that
v!lamd at the surface, rielding plenty of 2ood water, from depths dowm to
750 fset. Such reports, however, usually do not adequstely indicate the
quality of the 'mtar, nor 40 they show whether the cuantity is su®ficient
for the eiyy. In wneral, the watar fron such depths i3 too sallne for
mamnicipal use, althoush in some places in Cklahoma zood water comes frem



avan roataer denmtha. It is rrobabla that the artesian mter near
Anadarko is found in the Duncan sandstone, which crops out at the surface
near Chickasha. A -umping test nmade in a =ell in the Tuncan south of
Chickasha showed 0o low a permeabilily to Jjustily develomient for the
31ty of Chiclasha. .

Adrmart mell.— The Anadario airport is on the upper (second) terrace,
ans the airport well presunably taps water in the terrace deposit. Ain
analysis of the water from this well should indicate the guality of the
sround water in the deposit, and a pumping test of this well would serve to
indicate the permeability of the weter-bearing -uteriais,

3P4 deep well.,—= The well remorted Lo have beon dug for the City of
Anadarko by the WPa is not listed in the Jao].ogj.cal Survey f{iles. Described
as 2 nilss west of the city, the well apparently is on the rashita bottoms.
It probahly taps alluvium or terrace deposits similay ho those described
above.

Juality of watop.-- is better water is the primary objective of the
Anadar®o water-suprly canmittoe, and as the quality of the zround water
under the bottam lands i3 likely to differ considerably from plsce to place,
analyses of several sanplss from the ahzxv:hn arnd 2rom sach terrace deposit
‘would mrovide information on the gquality at the mtar, Irelirdnary analyses
including only the prineipal constitusnts of the water can e followed by
more caupleta analyses of samples {raa especially favorable localities.

As the water of the Iush Springs 1s less variable than thot of the alluvial
doposits, fower analrses will be nseded to indicate its quality.
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Conc lusions

There aro three notential sowrces of round '‘mter in the inadario
areca that aearit further investisation. They are:s

1. The alluvum in the araa zouth and asast of the ciiy——about
L4700 acres—-avhich ngy contain sround water better and softer than river
wator becaus? of posaiblo undarflow fraa Tonkawa Creck.

2. Terrace dsmosils at 4o lovels, west, north, and cast of the
city, that are renlonished rrincipally fran mrecipdtation and my there-
fore afford dettar mater than the river or deposits neap the river. Thoy
total about 2,5CC acreas.

e The msh iprin:s sandstone, which probably is thicimest and
least diassected in an area 5 to 3 milss south of inadarko, will iald
wmber of 3ood aualiby, sub less Zreely Lhan the alluvin and terrace
deposita.

scuifers 1 and 2 can De developed separataly or together. Their water
is less ninaralized than the rivar water. “Jells in theam probably need not
be more than 100 foat dsep, the punping 1ifts will be rolatively low, and
the yield per well should be several hundred milons per aimute,

Aculfar 3 may contain betbar water than acuifers 1 and 2, but will
vield leas Dper well. Uells w1l be 200 to 250 feot deap, and ~umping lifts
will excead 10C fost. It iz expected that wells in acuifer 3 nust be
fapther apart Lthan Lhose in aquifer 1 or 2 Af mztual intorfarence hHetween
wlls 13 Lo be ninimized.
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