




















adjacent alluvium is not already highly mineralized,
heavy pumping from wells tapping the alluvium would

quickly - draw mineralized water from the creek into the

wells, One of the municipal wells .6f Hennessey is
about 100 feet from Turkey Creek, and the water from
the creek should be able to move readily from the creek
to the well. ‘Yater from the well comtains 2060 parts
per million of dissolved solids (Table III, no. 2).

A similar situation seems to apply along Kingfish-
er Creek, on the opposite side of the Cimarron River,

as indicated by the analysis of a sample of water col-

lected from the Grady Meade irrigation well in Aprili,
1948, by the U., S. Bureau of Reclamation, The well is
in the N N“l N/ sec, 2, T, 16 N,, R, 7 ., and be-
gins- in the alluvium of Kingfisher Creek about 4 miles
upstream from its confluence with the Cimarron River,
The well is reported to be 47 feet deep, and:although
it may end in the Permian bedrock, it probably receives
groundfwater principally fram the alluvium, The analy-

" sis shows 3040 parts per million of dlssolved ; solids,
(Table III, Analysis no, 12)

GRCUND WATER Il TERRACE DEPOSITS

The terrace deposits in Kingfisher County occupy
a strip from 4 to 10 miles in width paralleling the Ci-
marron River on its northeast side. They consist of
materials laid down by an ancient stream, probably the
Cimarron before it made its present trough. According-
ly, the description given for the present-day alluvium
- 1s applicable also to the terrace deposits, and test
drilling is just as important in fiuding the thicker,
coarser, and more permeable deposits.

The thickness of the terrace deposits differs
- greatly from place to place because of the uneven sur-
.-face of the bedrock below, and because of erosion of
#the land surface, Reports obtained by the State Miner-
al Survey indicate depths of farm wells in the area
ranging from about 25 feet to about 70 feet, but some
of the deeper wells may have entered the red beds and
therefore are not a reliable indication of the thick—

ness of the terrace deposits.
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Yield of wells., Little is -known about the ylelds
of individual wells in the. terrace deposits, but the
cities. of Alva and Waynoka obtain adequate munlclpal
water supplles in them farther to, the narthwest. . Endid
has pumped water;from: an- 1solated area of the same kind
of sediments for mamy years:  Recently, .the daily con-
sumptlon has. been about 2,500,000 gallons,  but. at this:
rate the water -levels: have declined progressively, in—
dicating, that the safe yield of the present development
may have been exceeded despite the fact that.pumping
rates have been kept down to 150 gallons per minute per
well, or less,

Quality of water. The’'quality of the water in the
terrace dep051ts_ is. generally better than. that in the
red beds and probably better ' than most of the water in-
the alluvium, but.it.is wvariable, as shown in. the table.
of . chemlcal analyses at the end of this report.

Yater levels.: The: depths ta - the water table in
the terrace: depoclts hawe.not been neasured,” but the
reports _obtained by the State Mineral Survey indicate
static levels of :20-to 50 feet below:-the surface. As
in the alluvium, : the principal - fluctuations of” water.
level are  doubbless more or less seasenal, comtrolled:
by -the’ balance between recharge and discharge,- but Will
show new trends if heavy pumping occursa

Movement of ground -water. 'I'he:ground water in the
terrace: de0051ts moves withthe slope: of the’ water ta—
ble, that is, from higher to lower, In places it moves"
toward the Cimarron River; in other places, ‘toward tri-
butary streams; and in still -other places, parallel:
with the trend of the Cimarron. The general direction
is probably southwestward.’ ‘The rate of movement has
not been, determined,

- Recharge’ and discharge., Rechargé to the  terrace
dep051ts comes entirely. from prec1p1tatlon on thée sur-

‘face, -The:deposits are above the Cimarron,  ‘hencé can

receive no water from floods in the channel. They are
on a relatively flat bench,  with no adjacent slopes
from higher 1lands permitting surface runcff to'. reach

" them,  The streams that cross their outcrop in general

p—
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bring -no water but instead drain water from -them,
Therefore, the amount of the annual recharge dis the
fraction of the anmaual precipitation that seeps down-
ward to the water table, and should be about the same
as-the corresponding recharge.to the alluvium -- esti-

mated on a previous page as ranging possibly from 50 to

320 acre~feet per square mile per year. No large-scale

pumpirnig *of water from the terrace deposits in Kingfishe

er County is known, although many farm wells draw on
the water, : : '

Permissible pumpage. The safe yield of the ground-
water reservoir in the terrace deposits cannot. be esti-
mated from the data now available, but it is Believed
to be less than the safe 'yield of the alluvium because
it receives recharge from fewer sources; also, little
or no additional recharge can be induced by pumping.
A tentative figure of 50 to 100 acre-feet per square
mile per year might be adopted until more data are
available, Full development, of course, would rreguire
wells scattered over the entire area.to be developed.

Test drilling and pumping near Hennessey. In June
1948, - 17 test holes were drilled :for the town of Hen—
nessey in an area of about 7 square miles on ‘either
side of U. S, Highway 81 from 2 to 5 miles south of the
town. This testing, which was conducted under the su~
pervision of Hudgins, Thompson, Ball, and Associates,
of. Oklahoma City, demonstrated the lack " of uniformity
in:both character. and thickness that is typical of ter-
race deposits. However, a pumping test indicated that
good yields can be obtained from the terrace deposits
where they include permeable water-bearing sands, '

The logs of 16 of the test holes are-given .in Tab-
le IT, together with logs of holes drilled for the
pumping. test. The log of test hole 13. was not reported.
The well pumped for the test was logged with the near-
est of the three observation wells, Thus, altogether,
19 logs are available for the area, representing 968
feet of drilling. Three of the test holes were consi-
dered to be outside the area of the terrace deposits,
becguse they failed.to encounter much terrace material,
Their logs suggest that the mapping of the north boun—

)é

dary of the terrace deposits near Hennessey needs re-
vision.

The 17 holes in terrace deposits ranged from 37 to-
66 feet in depth and averdged 51 feet, Of the terrace
materials penetrated in the drilling, about 63 percent
was sand, and about 46 percent of the sand was reported
as "coarse," .. The layers of sand were not uniform, but
ranged from 3 to 65 feet thick. Although : information
on the position of the water table is meager, it is es-
timated that about 63 percent of all the sand, and 98
percent of the coarse sand, is below the water table.

The test holes encountered the bedrock at differ-
ent altitudes, indicating that the terrace. materials
were deposited on an uneven, perhaps channeled surface.

 Along U, S. Highway 81 in sec, 13, T. 18 N., R. 7
W,, the ground water in the terrace deposits is very
hard--346 parts per millionl3/—but the sands yield
water freely. A 6-inch well with 6 feet of slotted
casing opposite the water-bearing sand was constructed
near the middle of the section, and three obgervation
wells were . put daown 4n a line at distances of 8, . 200,
and 400 feet north of it. The three logs representing
the locality show an average of 7 feet of fine sand and
18 feet of coarse sand in the zone of saturation. . The
pump was operated for 6 hours, and the discharge is re-
ported as 112 gallons per minute, with a drawdown of &
feet in the water level in the pumped well.. This gives
a specific capacity of about 14 gallons per minute .per
foot of drawdown. It is further reported that the draw-—
down in the observation well 8 feet away was 1,5 feet,
but that no drawdown was observed in the wells 200 and
LOO feet away. At such distances, however, no substan—
tial drawdown should be expected without pumping for a
much longer period. '

Softer water was found along the wést edge of the
area that was tested, but the water-bearing sands are
thinner, as in the NEi sec. 15, T. 18 No, R. 7W. A
well constructed there penetrated only 5 feet of water—
bearing sand and yielded only about half as much water
as in the test described above,
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CONCLUSIONS -

:The Permian red beds in Kingfisher County afford
little reasonable prospect for water for irrigation or
other uses requiring large:-quantities of water,

The alluvium along the Cimarron River is believed.
to be a ground-water reservoir of considerable, capacity

and productiveness. It has more opportunities.for re-
charge than other formations in Kingfisher County, . and

the available chemical analyses indicate that the water.

is 'of moderately good quality.

The terrace deposits bordering the Cimarron on- the
northeast are similar in lithologie character to the
alluvium, but receive recharge principally from a sin-
.gle source, namely, precipitation. on their surface.
The coarser: portions should yield water .rather freely

to. wells, but the’ volume of water that can  be pumped,
annually withowt causing, permanent depletion is probab--

.1y less.than in'the alluvium,
TEST WELLS T CIMARRON RIVER ALLUVIUM

Logs 1 through 9 in the following . table are for
test holes of the Oklahoma State Hjghway Commission,
drilled in the course of testing before construction of
a bridge across the Cimarron liver on U. S, Highway 64,
between Wood$' and Harper: ‘Counties, Oklahoma.. Tést_hole
1'was at the west abutment and test hole 9 at the east
abutment, _

Test

TABIE. I

Logs of Test Wells in Cimarron River Alluvium

Location Description Thickness. Déepth
No. of Material (feet) (feet)
1 At west abutment Sand 25.8 25.8
Red beds sobe TR
2 270 feet east of Sand 25 25
west abutment Red beds csos seea
3 540 feet eazt of Sand 28,75 28.75
west abutment Red beds sese 4ses
L 850 feet east of Sand 56 56
west abutment Red beds v cvee
5 1,740 feet east of Sand. ' 35 35
west abutment - . Clay. TR 37
~Loarse sand Ces .
and gravel 33.5 70.5
Red beds es e s o ee
6 2,010 feet east Sand 15 15
of west abutment Clay, gray 3 18
Sand L 22
Gravel 1 23
Sand and gravel
in layers L2 65
Red beds cees sees
7 2,250 feet east of Sand 23 23
west abutment Clay and gravel 2 25
Sand and fine
gravel 3hoby 594
Red beds seos sess
8 2,340 feet east of Sand 20 20
west abutment Gravel, fine 2 22
Sand 11,5 33.5
Gravel 8 41,5
Red beds sese sosw
9 At east abutment Sand 19 19
-Gravel 2 21
~ Sand 9 30
Gravel 7 37
Red beds cs s cd o
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TEST HOLES WEAR HENNZSSEY

The following logs represent test holes and obser-
vation wells drilled in an area 2 to 5 miles south of
the town of Hennessey. All except test holes 1, 7, and
13.are believed to have penetrated terrace deposits,

The.log of observation well 1 represents both the ob—
servation well and the pumped well 8 feet distant.
TABLE 11
Logs of Holes Drilled in Testing for Hennessey
Test Location & Description Thickness Depth
No, Altitude (feet) (feet)
1 Ni cor. sec., 1  Clay, red 10 10
T. 18 N., R. 7 W, Clay, red,
and shale 20 30
Altitude - 1180 Sand, red 6 36
Sandsteone, red 10 L6
2 Sz cor, sec, 1 Soil, sandy 20 20
7. 18 N., R, 7 W. Clay, sandy 8 28
Clay 0.5 28,5
Altitude - 1107.3 Sand, coarse,
water-bearing 10.5 39
Shale ) o s oo
3 Sz cor, sec, 12  Soil, sandy;
T. 18 Ny R. 7 W. fine sand;
some clay 32 32
Alt itude — 1116.6 Sand, coarse 16 48
Red @dlay
L Sz cor, sec. 13 Sand, fine 58 58
T. 18 N., R. 7 W. Sand, coarse 7 65
Shale sese vave
Altitude — 1118.4
5 SW cor, sec, 18 Sand, fine 10 10
T, 18 N., R, 6 W. Sand, red 20 30
' Clay 1 31
Altitude - 1118,2 Clay and sand 6 37
Sand, coarse, :
red 8 L5
Sand, coarse 9 54
Sand, fine, red 10 6L
Shale

20

Altitude —~ 1118,1

‘Test Location & Description Thickness Depth
. No. Altitude . . (feet) (feet)
6 SE cor. sec., 12 Sand, fine, red 23 23

T. 18 N., R. 7 W. Clay 21 L.
Sand, coarse 6 50
Altitude - 1117.5 Clay 1 51
Shale 2 53
7 SE cor. sec, 1 Sand- 20 20
T, 18 N., R, 7 W, Clay, sandy 20 L0
Clay 15 55
Altitude ~ 1136.5
8 NW cog, sec,12 Clgy 5 5
T, 18 N., R, 7 W, Sand, red 15 20
Sand, coarse L 2L
Altitude - 1111.9 Sand, very
' coarse 8 32
Clay 1 33
Sand, coarse
reddish 7 LO
Sand, ccarse
some shale 4 Ll
: , Hard shale voos ve o
9 ST cor, sec, 12 Clay 18 18
T. 18 N., R, 7 W. Sand, coarse 7 25
Sand, very
Altitude - 1101l.9 coarse 12 37
10 W3 cor. sec, 13 Clay, sandy 21 21
T. 18 N., R. 7 W, Sand, coarse 7 28
" : Sand, fine 13 L1
Altitude - 1097.3
11 NE cor. sec, 23 Clay and sand 14 1,
T. 18 N., R. 7 W, Sand, coarse 2L 38
Shale " eees esep.
Altitude — 1100,7
12 NW cor. sec. 14 Clay, sandy 18 18
T. 18 N., R. 7 W. Sand, coarse 15 33
Altitude -~ 1098.0
13 NW cor. sec, 11 (log not reported)
T, 18 N., R, 7.W,
14 SW cor. sec. 20 Sandy ? L3 L3
T. 18 N., R. 6 W, Sand, coarse 23 66
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Test Locatidn & Description Thickness Depth

_No. Altitude - e (feet) (feet) L REFERENCES .
- o . ' 1. Kite, W. C,, "0il and Gas in Oklahoma, Kingfisher
15 NE cor. sec. 19 ?J?Lnd, r:ddy :ELL?) %g and Canadiar’l Counties," (kla. Geol, Sur"vey Bﬁll. 40,
Ts 18 N.,-R.-0W. 01:3;7’ sandy 19 % vol, 2, p. 194 and Map XXII, 1930, Also in Okla,
altitude - 1120.2 Clay, sandy 17 L7 Geol. Survey Bull. 40-0, p. 6, and Pl, I, 1927,
. . 8 : ) . .
7% Sh oor. Sec. 24 gzgg’ c;‘ioizse 15 Zng 2, Unpublished information in the files of the U. S,
- . . . 2 3 1 4
T, 18 N., R. 7 W. Sand, fine; Geological Survey and the Oklahoma Geological Survey.
some clay 10 25 . v A .
mtitude — 1124.5 Clay, coarse, " 3. Reported by the Sawyer Drilling Company, Chickasha,
: sandy 5 - ‘oo ,
Clay, yellow 6 36 L. Reported by the Sawyer Drilling Company, Chickasha,
sa;lgd ;?’:S red 4 10 5. Schoff, Stuart L., "A Ground-water Supply for Still-
Sand’ s 3 13 water, gdahoma," typewritten memorandum ont file in
Sand, coarse 13 56 the office of the Oklahoma Geological Survey, Norman,
T bNL ) 22231; 5 20' 20' 6. Repo?ted to E. ", Reed, of the Geological Survey, by
5 cor. - U — _ - Patrick Schlesinger, of Ponca City waterworks
Sand, coarse 9 5 A
Altitude — 1115.5 ! 7. Reported by the Sawyer Drilling Company, Chickasha,
O}_?Ls‘ ;eaisml:\:l.d. ;ecr.? 1]}3 ngrll?i» fine 2? gg 8, Smith, O. M., "The Chemical Analyses of the “aters
. «y Ha .« 5 - of Oklahoma: Oklahoma A, & M. College, Eng Exper
Clay, sandy 15 L ] Sta., Pub. 52, 19,3 : ’ ¢ .
Altitude - 1117,0 Sand, coarse, SuZey 1UD, ’ .
Sangel%g:i'zz 10 50 9. A-Works Progress Administration project of the Ok~
- h:"Lte ’ 3 58 lahoma Geologica_'.L Survey., Tabulations of water well
Obs, SW cor. NE: sec. 13 Sand, fine 20 20 records are on file in the Survey office, Norman,
2 T.18N.,R.TW gig,aign;ggnd 12 Zg* 10/ Reed, E. W., unpublished data in the files of the
Altitude - 1117.0 Sand, ccarse 15 55 | ‘ Geological Survey, Norman.
_Sand, . fine 3 58 11, .
2 _ 11, Theis, C. V., "Amount of Ground-water Rech i
TISTIINE L s echarge in
Obs, SWiSWNEZ sec. 13 Sand, fine 10 10 the Southern,High Plaing" Am., Geophys, Union Trins
3 T. 18 N., R, 7W, Sand and clay 10 20 ‘ Pp. 564568, 1937 — . vy
Sand, fine 10 30 pe ’ ¥ |
Altitude - 1116,0 Sand, coarse 20 50 1o . .
Sand, fine 6 56 12, Cady, R. C., "Ground Water Recharge in Areas of Deep

Water-table in the Great Plains," Am,

: Geophys
Union Trans,, pt. 2, pp. 570-574, 1940, )

3. Analysis by Oklahoma Testing Laboratory; sample col~
‘lected by Hudgins, Thompson Ball & Associates. 10,2,
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