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GROUND 'JATER TN KINGFISHER COUNTY, OKLAHOMA
By Stuart L. Schoff

Prepared in cooperation. between the
Oklahoma Geological Survey and the
United States Geological Survey

This report is based on published maps and reports,
and on information in the files of the Oklahoma Geolo-
gical Survey and the U, S. Geological Survey in Norman,
Field work in Kingfisher County was limited to four and
a half days of geologic reconnaissance and the collec-
tion of 11 samples of water by Leon V. Davis, of the
Okkghoma Geological Survey.. Accordingly, some of the
conclusions presented here. have. been reached through
comparison with other areas having similar geological
settings, and therefore should be consi@gmgﬁ as approx-
imate and preliminary,. '

TOPOGRAPHY ANT GENERAL GEOLOGY

Kingfisher County is nearly square, measuring 5
townships on each side, Its surface is a gently roll
ing plain, across which the Cimarron River has carved a
shallow valley. .The surface rocks in most of the coun-
ty are red beds of Permian age belonging to the Hennes-—
sey, Duncan, Chickasha, Dog Creek, and Blaine forma-
tions, In the trough carved by the Cimarron are river
sediments, or alluvium, and these are probably the most
favorable source of ground water available in the coun-
ty. Parallel to the Cimarron on its northeast side is
a wide area where older river sediments classified as
terrace deposits overlie the red beds. They are consi-
dered. to be a much better water-bearing formation than
the red beds, but are second to the alluvium in respect
to safe anmaal yield.

GROUND "ATER IN THE PERHIAN BEDROCKS

The geologic map of Kingfisher County accompanying
this report is taken directly from the map by Kite.l/

References are to bibliography at back of this report,
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It shows the Hennessey formation cropping out in the
eastern half of the county, -the Duncan sandstone in an
irregular north-south outcrop just west of the middle
of the county, the Chickasha formation in the western
part, and the Dog Creek and Blaine farmations in a few
square miles of the extreme southwestern part., As des-
cribed by Kite, these formations consist principally of
soft red shales, with some lenticular layers of flne—
grained sandstone. Such rock formations can be expect-
ed to yield only small supplies of water, in general no
more than' adequate for household and stock use. The
general dip of the rccks in Kingfisher County is west-
ward, and the oldest of the bedrock formations crops
out in the east and the youngest in the west. -

At..depths of several hundred feet beneath the sur—
face in Kingfisher County, a sandstone and . shale unit
may be found, which is approximately equivalent to the
Garber sandstcne a formation that furnishes much water
to Noble, Norman, Oklahoma City, and Edmond., It offers.
only a slignt possibility fer irrigation in Kingfisher
County, however, because.inumost parts.of.thé county it
is too far below the surface for economical pumping,
especially as the yleld per well is 1likely-to be low,
In 1947 it was considered as a possible source -of muni-
cipal water for the town of Hemmnessey.  The sandstones
‘representing the Garber crop out at the surface about
17 miles east of the.town and dip westward so that at
Hennessey the lower sandy member of the unit should be
about 600 feet or more below the surface. The sandy
unit is abait 350 feet in thickness but includes some
-shaly layers., The log of a well in the N'ZNWE sec...21,
T. 19 N., R. 5 W., shows sands at 295-310, 430-455, and
L70-480 feet. The y:Leld per foot of drawdown would pro-
bably be low, As the deeper wells in Uklahoma often
have encountered saline water, even in sandstme forma—
tions that yield fresh water near the surface, it is
possible that the water at a depth of 600 feet &t Hen—
nessey might be saline,

GROUND :JATER IN ALLUVIUM

Alluvium is the material deposited by .a stream. It
magy consist of gravel, sand, and clay in any proportion
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and any degree of sorting, and it underlies the flood
plain, or "bottom.™ It is generally thickest near the
middle of a valley, and thinnest where the flood plain
adjoins the bluffs. - Along major rivers. it may be more
than 100 feet in thickness, but only a few feet along
small creeks., In many places the alluvium is an excel-
lent water-bearing formation, both because the coarser
portions of it will transmit water freely to wells, and
because replenishment of the ground-water supply along
a river is likely to be greater than in adjacent areas,

The alluvium along the Cimarron River, in King-
fisher County, underlies a strip from a mile and a half
to several miles in width, and it is probably the most
~prolific water-bearing formation in the county. ILittle
-is known about its thickness, except that two wells of

the Kingfisher water-supply system, described as half a
mile east of U, S, Highway 81 and half g mile north of
the Cimarron River, are reported to penetrate 30 feet
of materisl grading from wind-blown sand at the surface
down into coarse sand and gravel, By comparison, 30
feet seems thin for the alluvium of a msjor river. Test
drilling in the North Cenadian Valley in Canadian Coun-
ty2/ at locations both near and far from the channel
showed an average of about L0 feet of alluvium, with a
maximum of sbout 60 feet. ILikewise, a well drilled in
the Washita Valley at Alex showed 97 feet of alluviumé/
Elsewhere in the Cimarron Valley itself, thicker allu-
viun has been  found, For example, nine test holes
drilled by the State Highway Department eastward from
the west abutment of the bridge over the Cimarron River
on U. S, Highway 64 between "Joods and Harper Counties
show alluvium ranging from 25 to 75 feet in thickness
and consisting mainly of sand with some gravel and only
a few thin layers of clay. The logs of these test holes
are given at the end of this report.,

Although water-bearing sand and gravel will doubt=
less be found at almost any site on the valley bottom,
some places are much more favorable than ot hers. The
gravel is thicker, coarser, and cleaner where former
channels of the river have been buried, and the wells
in such channels will produce much more freely ithan
those at intermediate locations where the water was
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quiet, allowing fine mud to settle to the bottom.  The
o0ld channels  are long -and winding, "like the mresent
channel, and probably abocut as wide. . In general, they
carmot be found from surface indications alone, but
must be sought by intensive test driliing.

Yield of wells, One of the wells recently drilled
for the publlc supply of Kingfisher is reported to have
yielded on E st 287 gallons per minute, with a drawdown
of 12 feet, This is zbout 2L gallons rer minute per
foet of drawdown, a moderately high specific capacity.,

The City of Stillwater has at times used water
from he alluvium of the Cimarron River for public sup-~
ply;— Three wells were drilled for the city in 1937,
south of Perkins Corner, in secs. 1l and 12, T. 17 N.,
Re 2 E., and two more were drilled in 1940. These were
3Lah, 34, 36, 39, and 4L feet in depth. Two of the

wells are reported to have yielded 255 gallons per min-—

ube during 24-hour tests, with drawcowns of 12 feet,
~and a third well was ylelding 228 gallons per minute
“vwiith 5.1 feet of drawdown at the end of 2, hours of
pumping. In other words, the yield on test ranged from
21 ‘4o 45 gallons per mlnute per foot of drawdown. The
minimum distance between wells was helf a mile, and for
~ long-term operation, the wells were pumped at a rate of
- 160 gallons per minute, the low rate being adopted
mainly to minimize inflow of poor water from the river,

‘The yields cited above should be considered as a
report on what is known of individual wells in the Cim-
arran Valley, not necessarily as indicating the maximum
possible yield. A larger pump in the same wells might
“have produced more water, or a larger well designed for
greater production might have yielded more. ‘lells in
the salluvium of the Arkansas River at Ponca City are
reported to yield about 1,700 gallons per mlnute,_/ but
‘thls ‘probably is much,more than can be obtained gener-

Quality of the water. The hardness of the water
from one of the new wells drilled for Kingfisher is re-
ported as about 205 parts per million as CaC0,.7/ The

analyses for 22 water samples identified as coming from

g

alluvium in Kingfisher County are tabulated by Smith,8/
and the range in concentration of the principal consti-
tuents may be summarized as follows:

Constituent Concentration, in parts per million
Minimum Maximum
Calcium carbonate (CaCO ) 60 290
Magnesium carbonate (MgCOB) 3 82
Magnesium sulfate (MgSOh) 25 128
Sodium sulfate (Na SO 4 375
Sodium chloride (WaC % 34 396
Total dissolved solids 341 895
Total hardness (as CaCOB) 142 433

Jater levels., MlMeasurements of water Ilevels in
wells tapping ground water in the alluvium along the
Cimarron in Kingfisher County have not been made by the
Geological Survey, but reports obtained by the State
lineral Survey?/ indicate that the static water levels
range from 5 to about 25 feet below the surface, de-
pending mainly on the elevation of the floodplain sur-
face channel above the river.

Likewise, the available data are inadequate to shav
whether water levels in the alluvium in Kingfisher Coun-
ty are rising or falling progressively, but the studies
of water-level fluctuations elsewhere in Oklahoma sug-
gest that, under the present conditions of low demand
for water, the fluctuations are mainly seasmal and
trere 1is no progressive-decline, That is, the water
levels rise during rainy seasons until the ground-water
reservoir is more or less full and then decline through
succeeding dry seasons, without significant long-range
trends. This situation would change if heesvy pumping
for irrigation were begun, but even then it might take
several years for permanent effects to appear.

Except near the Cimarron channel itself, the water
levels under natural conditions may be expected to
fluctuate during the year through a moderate range, gar
erally not exceeding 5 feet, but under heavy pumping
the difference between the highest and lowest levels
for the year will become greater,
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Movement of ground water. In the absence o1 :bhe
large amount of data required for the preparation.of a
water-table map, a detailed description of the move-
ments of the ground water in the alluvium in Kingfisher
County is impossible. However, it is certain that, as
in other alluvial deposits, the general movement is
down the valley, with a component toward the river at
~most times but away from the river during periods of
high water,

Amount of underflow., The volume of water moving
through the alluvium may not be large. In the North
Canadian Valley,l0/ for example, the underflow has been
measured as only about a quarter of a million gallons
of water per day, and the alluvium there can be consi-
dered more as a storage reservoir than as a ‘:conduit,
As tre underflow 1is controlled by the cross-sectiocnal
area of the water-bearing formation at right angles to
the slope of the water table, by that slope itself (hy-
draulic gradient), and by the permeability of the ma-
terial, it mey differ greatly from one part of the same
valley to ancther, The measurement in the North Cana-
dian Valley cannot, therefore, be accepted as applica-
ble in the Cimarron Valley, but it is suggestive. The
amount of underflow is not a direct measure of the wa-
ter that can be pumped from the ground-water reservoir,

Recharge and discharge. The ground water in the
alluvium is' replenished by the rain that falls on the
flood plain, by the flood waters in the channel or on
the flood plain, by surface runoff from adjacent slopes,
and by water discharged onto tie flood plain or carried
across it by tributaries.

' Only part _of the rain that falls on the flood
plain becomes ground water, for some of it evaporates,

some drains into the river channel, and some is trans-.

pired into the atmosphere by plants. Just how large a
fraction seeps into the ground is problematical, The
normal annual precipitation at Kingfisher is about 30
inches, and if 20 percent (6 inches) reaches the water
table, the annual recharge from this source would be
0.5 acre-foot per acre, or 320 acre-feet per square

mile‘ On the other hand, hydrologists who have been

/0

studying the ground water of the High Plains have found
that only a very small fraction.of the average annual
precipitation becomes ground water. .Theis}i/ concluded
from . several computations that in the western part of
the Texas Panhandle and northeastern New Mexico, the
average annual recharge is less than 0.5 inch, »Cadyig/
estimated the amount of water moving through selected
cross sections of the aquifer in Box Butte County, Neb-
raska, and éoncluded that the recharge is between 0.75
inch and slightly more than 1 inch per year. As the
normal annual precipitation in Kingfisher County is at
least twice that of the areas considered by Theis and
Cady, it may be fair to take 1 or 2 inches per year as
the minimum average recharge resulting from predipita-
tion. This would be approximately 50 to 100 acre-feet
of water per square mile, Because the data of Theis
and Cady are mostly for areas where the water table.is
much farther below the surface than it is in the Cimar-
ron Valley, the figure of 50 to 100 acre-feet may be
rather conservative,

Under natural conditions, flood waters in the
river channel probably make only rather temporary addi-
tions to the ground water in the ~alluvium. During
floods some water moves into the sands and gravels ad—
jacent to the channel, building up an appreciable mound
or ridge that may persist for some time after the flood
has passed.  Ultimately these ridges disappear as the
water drains back into the chamnel. A pumping well on
the flood plain within a few hundred feet of the water-
table ridge would increase the rate of recharge by with-
drawing water that otherwise would return totle channel,

The volume of water reaching the ground-water re-
servoir from flood waters stending on the flood plain
is small, because it is not often that floods overflow
large areas beyond the river banks. “hile such over-
flow lasts, however, the rate of recharge is high. Run-
off from adjacent slopes probably also makes. only a
small contribution during the year as a whole,

The amount of water recharged from tributary

streams should be greater than that coming from the
floods, especially where the streams flow throughout

/l
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most of the year, but the effects will be local rather

than general. Recharge from this source may meterially
alter the chemical character of the water.

Although the recharge . cannot be set down.as a de-

finite and well-proved cuantity of water, 4t is appar-
ent that the conditions for recharge are about as fa-
vorable along the Cimarron River as anywhere in the
county, Probably the average annual recharge is consi-
derably more than 50 but scmewhat less than 320 acre-
feet per square mile, It should be repeated that pump-
ing for irrigation might increase the annual recharge
because, by dewatering part of the aquifer, it would
“ereate storage space ready to receive water when rains
“and floods come. - “lells near the riwer tend to salvage
waters in the channel that otherwise would continue
downstrean.

The ground water in the alluvium along the Cimar-
ron River is discharged naturally by evaporation where
the water table is near the surface, by transpiration
where the water table is within reach of plant roots,
and by effluent seepage into the river channel, The
amount of this discharge. has not been measured, but un-
‘der natural conditions it should approximately balance
the recharge, Theoretically, all the natural discharge
can be salvaged by pumping without depleting the reser-
voir, but in practice some of it is certain to escape——
indeed, must be allowed to escape to prevent the build=
ing up of the salt content.

In addition, some water is now discharged from the
reservoir artificially by pumping. Although an inven-—
tory of water wells and pumping has not been made in
the area, 1t is believed that the pumping at present,
both for irrigation and for municipalities, is only a
fraction of the safe yield. It may have salvaged a
fraction of the natural discharge, and locally it may
have increased the recharge in the manner indicated
previously. '

Permissible pumpage. It appears likely that con-
siderable water could be pumped from the alluvium of

the Cimarron River in Kingfisher County without serious

[~

depletion, but it.is dbviously unwise to make an un-
qualified statement of the available quantity solely on
the basis of the available information. An optimistic
view is possible, however, because of the known good
results elsewhere. The allwium along the North Cana-

~dian River, for example, for years has been the source

of water supply for the City of El Reno, which current-
1y uses about 1,300,000 gallons per day, This 1is
475,000,000 gallons per year, or about 1,460 acre-feet,
In adaition, the towns farther upstream —- Calumet,
Geary, Tlatongs, and others as far as Beaver —— obtain
their water supplies from the alluvium, and some irri-
gation with ground water has been carried on for years,
as at Laverne. At times the water levels in the El
Reno well field have declined considerably, but they
have recovered satisfactorily in subsequent rainy sea-
sons,

. At times the City of Oklahoma City has resorted to
wells in the alluvium of the North Canadian to supple-
ment its surface reservoirs, For protracted periods in
1944, about 3,500,000 gallons per day was being pumped.
The water levels declined enough to indicate that local
overdevelopment had occurred, and that this rate could
not be maintained indefinitely., It might have been
continued, however, if the wells had been more widely
spaced, When pumping in the Oklahoma City wells was
discontinued as unnecessary, the water levels gradually
returned to their previocus level.

Ample supplies of ground water are also obtained

" from the alluvium along other main streams in Oklahoma.

Pauls Valley, for example, has been pumping about
300,000 gallons of water per day from wells on the
Washita River bottoms,

GROUND WATER T ALIUVIUX OF MINOR STREAMS

Although the ground water in the alluvium along
the tributaries to the Cimarron River locally may be
adequate in quantity for irrigation, some of it may be
too highly mineralized for such use. Turkey Creek,
which flows into the Cimarron from the north appears
to be highly mineralized. If the ground water in the
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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.

/71_

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

/7
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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

Al
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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,

L3

P


murr9641

murr9641

murr9641

murr9641

murr9641

murr9641

murr9641

murr9641

murr9641

murr9641


*wrd*d 9T "(CO0TS) BOTTLS "399.a0
wodj Joqem £4TTenb Jood JO MOTJIepUN SOATE0dI o) Aodan] WOLF 399F Q0T *¢ TIoM

— e bus e e em e Eve S SR mm map M B R e S ST mm e e o

0's 70 0%L 0TI0°T SO€ 9¢G 88  9EE o0°e 002 ‘T (4 &
8'T 69  TVT  80C 9T 68 €€ 9 4 052 Tt
9z 80T 6% f6e Zg TOT Of 0% 964 Y ot
65 8¢  9¢€ 962 0 ot ee Yt 052°T 67 6
A 9Tz 6¢ 682 0o 6L o% 2ot oYL 61" 8
8¢ 6T 2T T2t 0 22 0T <€ olrz T2 L
ozt T e 6T 0 95T 6§ 86T 062°T ozl 9
49 L 0T g0z 6°¢ oY 8T 2 e Wiy g
Tt 9zz 8T 02 0 at 8¢ 9t 0L8 (074" N
T 0z 8 95¢ 0 €L TT 2 e 08T ¢
0’z TH* 069 Tz LLS 0 8w 96 09T ST°O 0902 6., z
L6 g0z LIT  %Ee  6°t W6T  2€ 09 o 06 182 T
, ) *0T®o
| SPT10S mmomw mw SR
x I T Tos €oM €05 ¥AN SR ¥ 51 TePL _ SSeupreH. TIoN
(31000) III #I4vl T
 s§ﬂ>:HH< T 1760 L] 7 " .gw.meQH - T
UMTARTTY * 4559 W L MH.«mmp ; TI
» i * . H [}
'PUBS 90BIISY} MOT] *3599 TTTWPUTM 19 9z FAN ot
*I,%9 0% 2 38 6
TTTWPUTY
* "9 € uen TIP-8n(Q o 12 3N 8
pues eoBIIe) YSTH A9 GH €T TMN L
TTTWPUTH
pues edorvIIe} UITH * 4559 49 ‘perTrad 89 T 39S 9
pue s 90BIJISG _:wﬂm * 1,59 peTTTad 8% - m.mnm‘.mz . g
- L] L] . wuﬁ [ ]
pues aoeJaded YITH 3ng L 9¢ Ims vl
pues oo®JIJILF YITH *d,M9 19 ‘3ng 0§ 9¢ ZmN €
UMTADTTY 4,19 18T “ang 09 ez i z
‘ML ¥ *UN6T 'L
pues § aTeys Lessouusy *3,%9 10T 8ng 0% G2 TMN T
(7) ‘M6 "HON6T L
13
"dus Jo3euet( y3dad (GEED) *ON
J8 JTNby Jeqep  ‘Trem Jo odA] T®10] UOT3BO0T TToM

FCHBT “OT-6 KLUF 'Sd030 Q6T "1 Li«dy Po2PaT([0d T 'ON oTdWes) Ajuno) JeysTisury ut

UMTANTTY pue sqtsode( sdeJads], WOLJ J93Bj, JO .co.ﬂ..m..nz Jod sqaed ur ¢ soshfeuy TeoTwoyd

TIT '@14VL

A5

QH


murr9641

murr9641

murr9641

murr9641

murr9641

murr9641

murr9641


