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Groundfwater regources of the Arkansas Valley in Ford
County, Kansas

. By
Herbert A. Waite
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Introduction

In July, 1937, ground/fwater invegtigations were \begun in Kansas
by the Geological Survey, United States Department of| the Interior, in
cooperation with the Kansas Geological Survey,m ¢, —Mcnvovx';:lstate: \Y

BN —— - ]
‘Mﬁi&d with the Bivision of Sanitgstion of tile Kanses Board of

- I AR e 853,

Health,/Prof. Earnest g”&_r@gzgf,‘ Chief Engineer, Whrk was begun in the

AT

"Equus Beds" area of south-centrsl Kansas by D. &. Thompson and 8. W.

€L AT
rolGaTE e tnterttion that work kbi started in western

Kansag as soon as studies of critical areas in south~central Kansgag had

lohman of the Upited States Geological Survey.
eto®:

It was

been completed. However, numerous inquiries were req“geiveti in regard ’co

the possibilities of utilizing grounditwater for irrigetion in parts of
gouthwestern Kausas, as an aftermath of geveral years of severe drought,
Accordingly, S. W, Lohmen was instructed to meke a rbrief investigation

in Ford County, Kaensasg, in November, 1937, in order to determine the
nature and extent of recent developments of water supplies from wells on
the uplands of that county, and to determine what additional studies should
be made in the near future. After a brief field investigation the fol-

lowing recommendations were made: S,
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nA genersl investigation of ground-waber conditions should be made
that will cover not only Ford County, but also as much of the territory
adjoining as is necessary to maeke an adequete interpretation of the geo-
logic and hydrologic conditions in each locality as to occurrence, depth,
and yield of the water-bearing beds and the de};ﬁh to the static water level,
and to determine so far as possible the safe yield . of the water-besring
formation.

W4 program of water-level measurements should be begun immediately to
obtain observationsd before thers ig any gignificant changé from natural
conditions undisturbed by pumping for lrrigation, The messurements should
be continued in subseguent years and records should be obtained of the
quantities of groundfwater that are pumped each month or year, in order
to determine the trénds in movement of water level resulting from irriga—
tion and to check preliminary conclusions as to the safe yield of the
Water-bgaring formations. There is at present so little use of ground
water for irrigation in Ford County and the adjacent territory that an
unusual opportunity is offered to determine hydrologic conditions as un-

affected by artificial withdrawal.m

_/ ZTohman, S. W., Water supplies from wellsg available for irrigation in
the nplangs of ¥ord County, Kansas: ZXang. Geol, Survey Min, Res, Circ. 9,
pO 9’ 193 *

In accordance with the above recommendations, the writer was asslgned
to the area October 1, 1938. A program of periodic water-level observa-
tions was begun immediately and about 30 wells were selected at strategic

points over the entire comty.




In October, 1938, shortly after the work began, an inter-agency
conference was held in Dodge City in order to coordinste the efforts of
Federal and State agencieg that are concerned with problems relating to
the water resources of western Kansas. Those present included R. C. Moore,
State Geologist, H. P, Burleigh and J. S. Reger, of the Bureeu of Agricul-
tural Fconomics, United States Department of Agriculturs, ¥. N. Fhite,

S. ¥. Lohmen, and H. A. Waite, of the Geologlical Survey, United States
Department of the Interlor, Robt. V., Smrhe and Kenneth ¥cCall, of the
Division of Water Resources, State Department of Agriculture, and Roger
Stewart, of the Farm Security Administration, of the United States De-
partment of Agriculture. At this meeting the support of each State and
Federal sgency was pledged to the investigation being conducted by the
Bureau of Agricultural Economics in planning = land-use program in the
Arkansas Valley in vesternm Kansas and eastern Colorado. Mr. H., P. Bur-
leigh outlined the type of investigation that his organization desired
and stressed the necessity of having the investigation completed as soon
a8 possible in order that 2 preliminary report might be completed early
in February, 1939. The writer was made responsible for that part of the
Arkansas Valley that lies in Ford County. The present report, thereforse,
concerng thet part of the Arkanaag Valley thet lies in Ford County.

The work was done under the general supervision of @. E. Meinzer,
geologlist in charge of the Division of Ground Water, of the Federal
Geological Survey, and under the immediate supervision of S. W. Lohman,
geologist in charge of groun%’wnter investigstions in Kensas. Through

the courtesy of Mr. Burleigh, several members of the Bureau of Agricultural



Economics were assigned to assist in the work: O(liver Basinger, who assisted
in the well inventory; J. L. Jones and C. J. Borden, who ran Several lines of
instrumental levels; and Tom Steels, who spent one day with the writer. Mr.
Bruce Latta spent 4 daye assisting in the inventory of wells. Mr. Walter ¥.
White, engineer in charge of ground/watar investigatione in Texas, who is
well acquainted with ground/w&ter conditions on the High Pyains in several
states, offered mesny valuable suggestiong 1in regard to the work.

Special acknowledgment is due to Fred Moon, Irrigation Specialist,
Kansas Power Company, Dodge Gity, for giving freely of hls time and knowledge
of the area, for accompanying the writer in the field during much of the well
inventory, 2nd for assisting 1n compiling pumage estinctes on all electrical
inetallations in the arez; and to%. Pred Kirkpatrick, City Engineer, for
furnishing a linen msn of the Clty and for nlacing his office facilities at
the disposal of the writer.

Acknowledgment for helpful information is al#o due especially to the
following persons: State Sena%eaj . C. Denm Jay :Bal_:gh_, ij
Dally Globe; Frank Dunkley,‘)\secretary of the Dodge City Chamber of Gommercc)
and secretary of the Special Irrigation Committee of that organization) and
C. C. Isely, chairman of the same Committee; P. H. Browne, of the Johnston
Pump Company, Dodge City; Glenn Faulkner, County kngineer; Rex Reynolds, City
Woter Commissioner; A. M. Truman, Division Engineer, and Dave Krisgh, Drafts-
man, both of the Atchison Topeks and Santa Fe Railway offices at Dodge City;
H. I. Christensen and Frank ¥Westermsn, of the Kznsas Power Company's plant
near Fort Dodge; E. E. Vance, Engineer in Charge of the Power Plant at the
Kansas Soldiers Home at Fort Dodge; U. CG. Balderston, Dodge City; Tom Stauth,
Jim Johnson, Oscar Johnson, Shannon Jpohnson, J. R. Maas, Joseph F. Bauer and

and Roy Curry, drillers in the area; and to all of the well owners who kindly

furnished helpful information concerning their wells.



Geoclogy and ground/‘nter conditions

Qutline of geologic formations.~ The geology of the Arkanesas Valley

/

in Ford County hes been discussed in a general way in several earlier reports'.'

_/ Lohman, S. %., Water supplies from wells available for irrigation in the
uplands of Ford County, Kensas: Kans)l” Geol. Survey, Mineral Resources circai-a:-
9, pp. 2, 3, 1928.

Smith, Harold T. U,, Preliminary notes on Pleistocens gravels in south-
western Kansas: Xans@ Acad. Sci.) i‘ransge:&an, Vol. 40, pp. 283-291, 193%7.

The principal deposits in the area conslst of the following: the alluvium,
dune sand, terrace gravel, and loess, chiefly of Pleistocene age, and the
Ogallala formation, of Plliocene age.

Thege denosite are underlain throughout most of the area by Cretaceous
sodiments, consisting of the Greemhorn linmestone, the Graneros shale, end the
Dekota sendstone. The most prominent exposures of Cretaceous sediments are
along the north side of the Arkasnsas River Valley, just west of Ford. Here
the Dakota sandstone is exposed Just northu.os:f;\‘aighway 154, and the Greenhorn
limestone has been well exvosed by quarrying operations, about 3 miles west of

7 } the Dakxots outcrop(im sec. 14, T. 27 5., R. 23 @/me/x\)akota sandstone is

algo exrosed in at least two places north of the river, in sec. 35, T. 27 8.,

R. 22 W. Cne of these outcrops 1s known locally as the "Point of Rocks"; the
other is s rather prominent scarp of gandstone known locally as the #Black
Pool”, from & small pool of standing water at the base of the outcrop. The
presence of Cretaceous sediments underlylng the area is kmown in eome places
from the records of oil and water wells. The Graneros shale hss been pene-

trated in a number of wells in Ford Couniy, 2 few of which are in the Apkansas
Valley. Several irrigestion wells in the velley on the south side of the river,

east of Ford, are reported to reach sandstone tentatively believed to be the

ﬁ;/ Dakota/ {8se logs on pages 6 and 7/‘).



Log of L. A. Lamb's irrigation well (Well 38) locested about % mile south
of Ford, Kansa%/ (Log by memory from J. R. Maas, driller).,

8W: SP: sec. 4, T. 28 5., R. 22 V.

Thick- Depth
ness (feet)
(fret)
Sandy loam 6 6
Sendy loam with hard, white, limy nodules 22 28
Send, mixture of guicksand cemented with
whitish-blue sticky clay 6 34
Grevel, medium to coarse, with intermixed
yellow clay and occasionsl clay balls YA 78
Sendstone (Dskota?) =t totel depth of 78

Note: A blank casing was sunk 40 feet into water-beering stratum after
which & bell was put on esnd the casing put down an additional 10 feet to
total depth.

Log of J. J. Mses' irrigation well (Well 40) locasted sbout 2% miles
southeast of Ford, KanSESf "Log by memory from J. J. Maas, driller),

Sw: NE: sec. 19, T. 28 S., R, 22 ¥,

Sandy loam top soil 7 7

Loam, mixed with gyp nodules & hard dirt 17 24
(Water at 24 feet)

Gravel, medium to large 18 42

Clay, yellow layer 1 43

Gravel, medium to large 23 69

" 8andstone, (Dakote?) at totsl depth of 639




7.

Log of E. V. Melia's irrigation well (Well 41) located sbout 3 niles
southessgt of Ford, Kansa%/ (Log by memory from J. R. Mass, driller),

SE} NW} sec. 11, T. 28 8., R. 22 ¥,

Thick- Depth
ness (feet)
(feet)
Sandy loam 5 5
Soft-dirt loam, with white, limy nodules 16 21
Cley, soggv, blue to yellow, 5 26
(Water at 26 feet)
Cuicksand 7 33
Gravel, large-size (buckshot to pea size,
minimum of big cobbles) 26 69
Shsle, blue, sticky 2 71
Sandstone, (Dskota?) 1 72
Sendstone, fine waesh, brownish-yellow 5 77
Total depth 77

Log of city well (Well 120) at Dodge City, Kenssas.

SN} NE} sec. 35, T. 26 S., R. 25 ¥.

8and, fine 8 31
Sand and gravel 28 36
Rock with stresks of fine sand 7 43
Clay 3 46
Sand 5 51
Clay 7 58
Sand, fine 18 76
Clay 7 83
Send &nd gravel 64 147




Logs of t. . wells put down in the vicinit £ the
Kansas Power Co.'s plant in the NE» sec. 4,T. 27 S., R.24 W.

Thickness Depth

Test 1 (feet) (feet)
Top soil 1 1
Pine sand 2 3
Coarse sand 16 19
Medium sand and "magnesia¥ 9 28
Hard "magnesia" and clay 4 32
Hard "magnesia®, clay and fine sand 62 84
Medium sand and “"magnesia® 11 25
Coarse sand and "magnesia® 10 108
Coarse sand, gravel and "magnesia® 20 125

Static water level 5.5 feet.

Test 2
Top soil 1 1l
Fine sand 4 5
Coarse sand and gravel 13 18
Clay and fine sand and "magnesia® 12 30
Do. 8 38
Fine sand; streaks of "magnesia® 12 50
Clay and fine sand 1 51
Very hard "msagnesia® and ssndstone 2 53
Tine sand and *magnesia 7 60
Static water level 5.5 feet.
Test 3
Top soil 1 1
Fine sand 4 5
Coarse sand and gravel 13 18
Very hard "magnesia® 10 28
Static water level 5.25 feet.
Test 4
Gumbo 2 2
Coarse sand and gravel 156 17
Very hard "megnesia® 8 25
Clsy and "magnesia 4 29
Fine sand and "magnesia® 29 58
Static water level 4 feet
Teet 5
Top soil 2 2
Coarse sand and gravel 15 17
ﬂm”iaﬂ 11 28
Fine sand, "magnesia" and clay 22 50
Coarse sand and gravel 10 80

Statlc water level 5 feet.



2.

Test 6 Thickness Depth
(feet) {fect)
Top soil 2 2
Gravel and coerse sand 16 18
"Yagnesia” 2 20
Static water level 5 feet
Test 7 .
Top soil 2 2
Clay balls 6 8
Gravel snd coerse send 16 22
"Magnesla® 2 26
Static water level 5.7 feet
Test 24
Sand, fine 2 2
Sand, coarse, and some gravel 16 18
Megnesis®, fine gend and herd clay T4 Q2
Sand, coarse, "magnesia" and clay 20 112
Gravel =nd coarse sand, "magnesia®
and clay 6 113
Sand, coarse, "magnesia® and clay 4 122
Sand, coarse, grovel and clay 29 142
8tatic water level 5 feet
Test 25
Top soil ? 2
8and, coarse, and gravel 16 18
8and, fine, end "megnesia” 32 50
Sanéd, fine, "magnesia" and clay 41 21
Sand, coarse, and grevel, M"magnesia®,
and clay : 17 108
Sand, medium 9 117
Sand, coarse, gravel and "magnesias® 5 132
Serd, medium 8 10
"Megnesial 1 141

Static water lavel £ feet



10.

Thickness Depth
Test 26 (feet) (feet)
Top soil 2 2
Send, fine 6 2
Sand, coarse, and gravel (water) 10 18
Clay bells 40 53
Send, medium 22 30
Send, coerse, gravel, "usgnesia®
clay (rater) 19 39
Mifagnesia", very hard,"streaked" 1 100
Sand, coarse, and gravel (water) 9 109
"Megnesia", very hard, "strealed" 1 110
Send, coarse, gravel, "magnesia",
clay (water) 20 130
Magnegis, verv hard 0.5 130.5
Sand, medium, and "magnesi=s" 7.5 138
Rottom rock 138
Static vater level 4.6 feet
Test 27 Top soil 3 3
Sand, msdiun 7 10
Send, coarse, end gravel 14 24
"Megnesia® and clay 12 36
Send, verr finc (quick) 27 63
Send coarse, gravel and "nsgnesig" 12 75
Ssnd, coarse, gravel and "megnesis" 6 141
THagnegics® 9 150
Rock 3 153
Static water level 2.3 feet
Test 28
Top soil 3 3
Sand, coarse, asnd little gravel 21 24
"fognesia® end fine sand »ith
clay 8 32
Send, fine, packed 18 50
Cley =nd "magnesia®, hard 8 58
Sand, fine 2 30
Srnd, coarse, {medium) 25 115
Send, fine, clay snd "magnesia” 8 123
Send, cosarse 17 140
Sand, fine and "nagnesia" 3 1.3
Send, coarse, streaked vith
"magnesia® 13 156




Thickness Depth
Test 29 (feet) (feet)
Soil 2 2
Cley 4 6
8and and gravel 17 23
Clay 19 42
Send, fine with streaks of clay 21 63
8and and gravel 8 71
Cley 4 75
8and and gravel g 23
Clay 2 35
8snd snd gravel 57 142
Clay 1 143
Rack, hard 1 144
Teat 30
Soil 3 3
Send and gravel 15 19
"lagnesia" rock 4 23
Clay 10 33
Fine send 12 45
Sand, fine with clay stresks 15 60
Sand end grevel 11 71
Rock 8 79
8and and gravel A 23
Rock, hard 2 85
Sand and gravel 66 151
Test 31
Clay 2 2
8and and gravel 13 20
"Magnesia" rock 6 26
Clay 12 38
S8and, fine 10 48
Clay 3 51
Sand, coarse 11 62
Sand and gravel 6 68
Clay 2 70
Sand and gravel 84 154
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Logs of azbandoned city wells in Wright Park at Dodge City, Kansas.

NE} NW: sec. 35, T. 26 8., R. 25 W.
(West well)

Thickness Depth

(feet) (feet)

Sand 24 A
Clsy ) 32
Send 12 m
Sendy clay 27 71
Clsy 19 30
Sand 7 37
Clay 8 108
Gravel 3 108
Hardpan 2 110
Gravel (2nd-water gravel) 25 135

(Eagt Well)

irst water 26 26
Cley 35 &1
Sand 8 69
Clay 23 92
Sand 5 E14
Clay 9 106
Cemnent rock A 110
Grevel (Pnd-water grevel) 23 133

Log of irrigetion well 23 locsted at tie ¥Xansss Soldiers Houe,
Fort Dodge, Ksusas
SW: NE} sec. 3, T. 27 &., E. 24 W,

Soil 2 2
Cley 190 <
Sand and gravel 15 rd
Clay end "magnesis® 11 38
8and, fine 19 57
Cley 3 60
Send, fine 10 70
S«ndy clay 8 78
Sand 8 86
Muck A 90
Sand and gravel 31 121
Sand, packed 6 127
Ssnd andé gravel 3 130
Clay 5 135
Sand, coerse 19 184

Total depth with plug, 153 feet
Driller: L. B. Byassee.
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Alluvial deposits.- The alluvisl sands and gravels comprising the

fh&o?élain of the Arksnsss River are the most extensive deposits of the
areé under discussion and are the most productive source of veter. Most
of the irrigetion wells in the velley obtzin supplies from these deposits.
The alluvium of the Arkanses Velley consists of silts, sands, 2nd gravels
thet were denosited in the old valley cut by the Arkengss River. The
sedinents accumlated over = long period of time during which tm2 channel
shifted laterslly several times, and it is believed that some denosition
is gtill teking place. The thickness of the zlluvium ranges froz &

fev feet to 100 feet or more. The uoper vart of the veller £111 ig be-

lieved to be of Recent sge. Salth suggests that in some places the basal

_/ TIdem, po. 227.

pert of the fill may sossibly be of Tertiary age, and thet "much of the
f111l, however, may well be of Pleistocene sge, elther contemporaneous
with or younger than the terrace depogits." The bzsal "rock® reported
in some of the driller's logs of test wells in the valley near Fort
Todge 5ﬁée logs on pages & to 12) mey vossibly be of Ogallals oge.

Tn ta€ loz of =r sbendoned city vell in Wright Park 2t Dodge City,
(page 12) "cement rock® 4 feet in thicknesg)is resorted at e depth

of 110 feet, anc this is underlain b~ 23 fest of "water gravel". More-
over, ¢ well drilled by Tom Stauth on the south side of the river at
Dodge City in October 1938 encountered hard rock at a depth of 117 feet.
This well was drilled for A. J. Kline for a domestic supply in the

NE: SEf sec. 34, T. 26 8., R. 25 W. (fee log pagel), If described

’



Log of . J. Kline's 4-inch domestic well located on the south
gslde of the river st Dodge City. (Log furnished by Tom Stauth,
driller),

NE: SE} sec. 34, T. 26 8., P, 25 VW,

Thickness Depth

(feet) (feet)
Soil 3 3
Ssnd, dry, mealy 4 7
Gravel A 11
Clay 2 13
Gravel 4 17
Clay 1 18
Fater gravel 4 22
Clay, streak 3 25
Water sand 4 29
Clay formstion 61 90
Gravel, good 12 102
Gulck sand 2 104
Vater gravel 13 117
Hit rock (good =nd hard) st totsl depth 117

Static weter level, 7 feet.
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Log of Henry Hattrup's irrigation well (Well 44) located in
the Arkansas Vslley near the east county line. (Log by memory from
the owner.)

SE} NE} sec. 23, T. 26 8., R, 21 V.

Taickness  Depth

(feet) (feet)
Top soil 3 3
Send, fine and dry 2 5
Grevel, dry 5 10
Grevel, wster-bearing, good, medium to cosrse 7 17
Sandy cley, fine 2 19
Gravel 10 29

Total depth 29 feet

Log of ¥. A. Wetzel's irrigation well (Vell 45) located in the
Arkansas Valley near the east county line. { Log by wemory from
the owner.)

SE} SE} sec. 25, T. 26 8., E. 21 W.

Sandy loam 4 L
Sand and grevel, dry 6 10
8and snd grevel, cosrse, water-bearing 15 25
8and, asximum of fines 13 38

Total depth 38 feet
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wa
correctly, there is some evidence that this materiel may b;Athe Ogallale
formation. Additional inforusstion on the thickness of the alluvium 2nd
the character of the underlying meterisl must be obtained before the
sge of the lower meterisl can be determined.

There appeers to be & marked difference in qguelity between the
"first" and "second® waters in the valley, - the water in the upper
part of these deposits 1s much harder then thet in the lower part.
Drillers and well owners in the area rejort the occurrence of 2 very

persistent bed of clay;QO to 40 feet thick, thet separates the two

o ooy bed o ’
waters}Aganerally keing encountered just below the upner water-bearing
gravel.,

At the present time the upper and lower waters stend at different
levels, ss determined from measurements of water level in both shallow
and deep wells at two pumping plants about 2 miles eact of Dodge City.
At ¥ell 210, messurements of static level in a deep well and shallow
well locsted gbout 5 feet spart in the same pump pit indicated that on
October 25, 1938, the water level in the shellow well stood 2.37 feet
higher then the water level in the deep well., The shallow vell was
12 inches in diameter =and approximately 28 feet dee?)whereas the
deep well was 8 inches in diemeter =nd about 125 fert deep. Sinmilar
megsurementg on Ocuober 25, 1938, at Well 207 revealed thst the water
in the shallow well stood about 2.39 feet higher than that in the
deep well., Both of these wells are located in plsces that may be
affected by heavy pumpage from deep wells located at Dodge City and

in the vicinlty of Fort Dodge.
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According to reports of drillers and residents of the area,
the "gecond® water formerly stood slightly higher than the upper
shallow water, slthough no measurements are available to prove
these reports.]_;} is nosgible that the heavy draft on the lower water-
bearing heds crested by municipal end industrial pumpege in and near
Dodge City, together with heavy industrial pumpage at the Kansas Power
Company's plant, 4 niles east of Dodge City, the »umping for irriga-
tion =t the two irrigation wellg at the Kanses Soldiers Home at Fort
Dodge, and from several deep irrigation wells in the ares, has gradually
lowered the head of the so-called "second" water. If so, it is highly
inportant to make periodic vater-level meagurenente in several deep
wells in the area over a period long ensugh to sscertain whether ‘there
is a oersistent downward trend, and if so to make some provision for
reducing this decline in the future. With this in aind, at leasttro
deep wells have been included with the wells selected for periodic
water-level observetion in the eres.(See discussion on page 39.)

The depth at which the "gecond"™ water is encountered in wells
apoears to incresse towerd the west. According to Oscar Johnson, a
local driller, two wells drilled at Fort Dodge encountered the "gecond"
water 30 feet below fhe‘%irstﬂwater. At Dodge City e well drilled by
him encountered the "gecond®™ water st 2 depth of 100 feet below the
"first” water., At Howell, near the west county line, the ¥Wgecond"
water was encountered st s depth of 140 feet below the "firgt" water,

Gravel wes not encountered in welle at Cimarron at the horizon of the



Yo
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"gecond" water and litile or no weter was found. Mr. Johnson re-
ports that in most places larger ylelde are obtazinable from the
"second" water thaen from the upper shallow water., A well drilled by
Mr. Johnson at Cimarron had & reported yield of only about 20 gallons
s minute from‘¥he "gecond®™ water. Chale was reported at a depth of

0

180 feet inA?1?MQ%ccording to hiﬁ,ahale wag reported at a depth of
180 feet in = deep well just east of the old plant of the Kansas
Pover Company in Dodge City. A flow of salt water at a depth of
650 feet was reported to hsve been sufficiently strong to 1ift the
tools in the hole. This well was drilled to a totel depth of about
380 feet, but no written log is available.
Dune sand.- Dune send occurs in a belt of variable width that
borders the south side of the Arkansass River throughoutFi:;4%6unty. ‘:fy S
i;;:ggréunes #2;? orobsbly derived from the floodPplein of the river g;x“ .
prevailing northerly winds. One smiZ%jifggfef'dﬁnes is found on the

north side of the river north of Fo . Sumith suggests that the dunes

_/ Op cit. M"\AM— Smeth 37

on the north side of the river may have been derived from the underlying
Tertiargﬂk?) deposits;*Jfﬁie conclusion is in accord with the views of
the writer. Smith believesg tnat tae dunes ere of early Pleistocene age,
Conditions for recharge of ground weter appear to be very fzvorable in

Aurar

the aree covered by this mantle of fineASand. As concluded by Slichter

_/ slichter, C. S., The underflow of the Arvansas Valley: U. S. Geol.
Surv., Water-supply Paper No. 153, 1906.
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"On the sandy bottom lands 60 percent of an ordinary rain reaches the
water plane as a permament contribution." It appears likely thst & high
percentage of the rainfall over the san?Lills sres reaches the water
table &8 a permanent contributlon.

Terrace gravel.- Deposits of fairly coarse gravel are found in a

discected terrace bordering the south side of the Arkansas Fiver =t a
height ef sbout 15 feet sbove the level of ths floo?élain. Several com-
mercial gravel pits have been opened in these deposits in the srea,
notebly on the south side of the river at Dodge City. Smith assigns
these gravels to the Pleistocene and states that thelr topographic
position and lithologlc character strongly suggest post-Tertiary erosion
and deposiﬁion.

Loesa.~ Although loesg ig not an lmportant formation in tie Arkensas
Velley proper, its presence as a surficial mantle both north and south of
the Ariznsag RBiver is noteworthy, perticularly in znalyzing the effect
of rainfall penetration in these bordering areas, It is cuite likely
thet the alluvium of the Artansas Valley contazins somne reworked loess
derived from the adjoining slopes. Smith suggests that loess of seversal
different ages may be present in Ford Céunty.

Ogallals formation.- The Ogallala formation is well exposed a2long

the north side of the valley throughout the county. In some places
south of the river the Ogsllals 13 obscured by the sanfhills end

in other paris of the ares 1t is covered by a thick mantle of loess.



The "mortar beds™ are well exposed on the north side of the river

and as they are very resistant to erosion, they generslly form abrupt

bluffs. The Ogallala formation consists of interbedded clays, silts,
caleiurnn

gands =2nd grasvels, which in places have been cemented with Hiwe to form
hard resistant layers. The degree of cementation, the thickna:;, and
the persistence of particular beds range widely and there appears to be
1little uniformity in the formation ss e whole. The harder, more indurated
beds of the Ogsllalas generally occur in the upper part of the fornatio?’in
which lime cementation has been active, snd in general the cosarser, un-
consolidated gravels and sends occur near the bage of the formetion. The
base of the Ogeallala formation probably lies well below the level of the
valley floor in most parts of the area, except for s few places in the
vicinity of Ford where there are isolated hills of the Dakota sandstone
and the Greenhorn limestone.

The Ogallala formetion probably attains thicknesses up to 150 feet
along the Arkanses Valley in Ford County, éi}hough no actual measurements

of thickness were made in the field. 8mith suggests that "apparently"

_/ Smith, Harold T. U., Memorandum on the geology of Ford County:
Memorandum prepared especially for the benefit of the writer and baged
on fie}d notes, Odtober, 1938,

a pre-0gallale divide passes through northern Clark or southern Ford
County. The present Arkansas Valley may correspond roughly to 2 pre-
Ogallala valley." If so, this would strengthen the suggestion made
earlier in regard to the nossibility that the Ogsllsle formetion may

ectually be the source of the so-called "second"™ water in the Arkenseas

Valley., The alluvium of the Arkensas Valley in Ford County is confined
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presumebly by Ogallalas sediments, with the exceptlion of the Cretacecus
*high® areas in the vicinity of Ford, consequently there may be some
intermingling of the waters contained in the shallow valley fill with
those in the deeper Ogallala gravels except in pleaces whére persigtent
beds of cley msy intervene.

Profile sections. - In order to determine the direction of move-

ment of the ground water with respect to the Arkansas Vslley and the
gredient of the water table, the three profile gections shown in figure
2 were constructed. The locations of these sections are shown in figure 1.
The altitudes of measuring points at several wells and at all of the stresms
slong each profile section were determined by instrumentel levels from
bench marks of the United States Coast and Geodetic Survey. These lines
were chosen to intersect the largest pogsible number of wells and also
to paralle;)so far ss possibl?,existing lines of bench merks. For this
reason the profile sections do not cross the Arkansag Valley at exactly
right angleé’as degired, and any rigorous interpretation of these sec-
tiong must take into account this slight deviestion from & right angle,

The longest section, line A-B, parallels a sgection line about 5
miles east of Dodge City and extends from a point just north of the
Hodgeman County line to Bloom, about one mnile north of the Clark County
line. This sectlon is based on measurements at 6 wells north of the
river, one well south of the river at Bloom, and on tihe altitudes of the
water surfaces of Sawlog Creek and of the Arkanses Fiver., Section A-B

shows = definite ground-water divide asbout 4} miles north of the Arkansas
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River that conforms approximately to the surface divide. The water
table at the divide stands about 25 feet higher then the weter surface
of the Arkansas River, indicating a grasdient toward the river of about
5.7 feet to the mile. The water surface in Sawlog Creék was found to
stand 8.6 feet lower than that of the Arksnses River. The water table
at Bloom, south of the river, stands spproximately 5 feet lower than
the water surface in the Arkensas River. No wells could be found be-

p
a ground-water divide is also present on the south side of the vslley.

tween these two points)which could be measured, to determine whether

According to ﬁh\ Oliver Bssinger, Bureau of Agrieultural Economics,
there zppears to be s groundﬁwater divide south of the river near Garden
City, end it is posgsible that a similar divide will be found in Ford
County when sufficient date sre available,

The two shorter profile gections cross the valley just west of
Dodge City (line C-D) and at Howell {line E-F). HMeasurements of water
level were masde in 8 welle slong line C-D and in 3 wells along line E-F,
These two sections show that water aoves toward the valley from the
north, but sufficient evidence is not available toéég{igfffizfgg;;;;;§€7
the direction of movement south of the river.

Fluctuations of the water tsble. - The water table in the Arkansas

Valley rises in response to replenishment from several sources, including
rainfall penetrastion on the sandy, flood plain, or bottom lands, the
underflow down the valley and from the sldes and seepage from the river,

The Arksnsag Fiver has no tributaries that bring in surface water between
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Lakin and the eastern edge of Ford County.

There sre numerous factors controlling the decline of the water
teble in the Arkans=s Velley, including the amount of water puamped
from wellg, thne amount of water lost from the vslley by plant treunspira-
tion end by eveporation, anc¢ the amount of water lost from the valley

3 ' tuo;e1£ngf:g?‘°%E *sur
a8 underflow. 1In dry vesars 8 wa eg1supplied to the under-
flow of the Arkanses Valley from rainfall penetrstion, and the losses
by transpiration and evaporation are higher, cslling for heavier draughts
on the groumd#weter regservoir through incressed pumpage from irrigation
wells., Conversely, during wet years, the amount of water gsunplied to

-

,
the underflow by rainfell and(losaes from the Arkensas River)ie increased,
———— — ’-‘——————.—/

the loases from transoirstion and evaporstion sare less, and the vuipage
fron irrigation wells is not as great.

At the start of the oresent investigstion approximately 37 wells

‘
ware located at strategic nointe in Ford County esmd pgrtodic mgasurements
. . m dey NP

of water Levels);n—%ksnzmnzﬂzﬁggnn~1n~o¥der to obtain ‘nformation in re-
gard to the fluctuestion of the groundyfwester reservoir in the area, Of
thisz nuﬁber)EB are located in the Arksnsas Vslilavr. The wells were measured
twice monthly during the pesrlod of the field investigstion. Beginning
Januery 1239, they are to be measured monthly. Auvtometlc watar-stage

recorders have heen installed over three wells in Ford County. Tro of

-

thege instruments are locmted on deep wells in the uplanda, - the other
is located in the Arkansas Valley, about one mile east of Fort Dodge.
All gemi-monthly meassurements to date of the water levels in each of

the 22 wells located in tane valley are given on pageslé to30., At

least 4 measurements of water level were nade in most of these wells during
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the period from October, 193§)ta dgnuary 1, 1939. The minimum deily
water levels taken from the recorder charts of the recorder well in
the valley (Well 21) are tabulated on ovaege 3/ .

The perlod of record is far too short to warrant an eccurete
interpretation of the fluctustions in weter levels or to predict what
may be the aximum range in fluctuetion. The velue of water level
neasureuents ig in direct proportion tc the length snd continuity of
the records,

In the 7 observetion wells in which the water levels stood less
then 10 feet below the land gurfece, the maxlmum observed fluctuation
was 1.25 feet (Well 4, which was pumped considersbly in the fall of
1938) end the minimum fluctustion was J.06 foot, There were net rises
in water level in four of these wells sznd net declineg in three wells.

In the eight observation wells in which the water levels stood 10
to 20 feet below the lend surface, the meximum observed fluctuation in
water level wee 1,16 feet snd the minimum was 0.02 foot. In six of the
eight wells the maximum fluctuation in water levels was less then 0.05
foot. In six of these wells there were net gains of 2.2 to 0.328 foot,
in one there was a net decline of 0.14 foot, and in the other well there
was no net chenge,

In the four observetion wellg in whieh the water levels stood 20
to 30 feet below the land surface the maximum fluctustion was 0.81 foot,
and the minimum was 0.16 foot., WNet rises in water level of 0.16 to 2.77

foot were rscorded st zll of these wells.
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In the one observation well in which the depth to water was be-
tween 30 and 40 feet, the meximum fluctustion and net rise in water
level was 0.92 foot.

In the one observation well in which the depth to wzter wes be-
tween 50 end 60 feet, the meximum fluctuestion snd net decline was 0.07
foot.

In the one observation well in which the depth to water was between
60 and 70 feet, the maximum fluctuation in water level was 0.15 foot and

the net decline was 0,02 foot.
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Semi-monthly water-level measurements in observation wells in the

Arkansas Valley in Ford

County, Kansas,

1. Albert Miller, SW SW- sec. 16., T. 26 S., R, 26, W, Drilled well,

diameter 16 inches, depth 23.1 feet.

Measuring point - top of concrete

curb, level with lasnd surfecs,
Nepth Devth Depth
Dete to weter | Date to water |Date to water
(feet) (foet) (fest)
Ogt. S, 11938 7.35 Nev, 15, 1938 17,62 Jan, 3, 1939 7.%4
Cet. 19, 1938  —--- Nec. 2, 1937 7.54
Nov. 1, 1938 7.71 Dac, 15, 1938 7.20

.

4, iorris H, Thompsan, MH SEl sec. 21, T. 26 S., R. 26 W,
dismeter 20 inches, depth 22.75 feet.

\

crete curb, W. side, 0.4 feet above land surface.

Nrilled well,

Measuring point = tov of round con=-

7.37

Oct. 22, 1938
Nov. 1, 1938

Nov. 15, 1938

8.62
Dec. 2, 1938

7.48
7.74

Dec. 15, 1938
Jan. 3, 19392

3. Werd Byers estate,

crete cover, 1 foot abo

NE: NB: sec. 21, T. 26 S.y R. 26 V.
dismeter 16 inches, denth 186.7 feet.

ve land surface.

Drilled well,

Messuring point - top of round con-

Oct. 21, 1938 17,68
Nov. 1, 1938 17.66

Nov. 15, 1938 17.73
Dec. 2, 1938 17.72

Dec. 15, 1938 17.64
Jan, 3% 1939 17.46

6. Andrew Bogner, NW: SE: sec. 22, T. 26 S., R. 26 W. Drilled well,

diameter 20 inches, dep

th 26.7 feet.

Measuring point =--top of 1l-inch

hole in wooden platform, 1 foot above lend surface,

Oct. 21, 1938
Nov. 1, 1938

8.76
8,85

Nov. 15, 1938
Dec. 2, 1938

8.96
9.06

Dec. 15, 1938 9.07
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13, Mrs. Re T P ;ton, }E;i- NE%‘ 80C, 1, Te 27 € » 26 We Drilled
well, diemeter 27 inches, depth 86.1 feet. Measuring point - top .of
20-inch casing south side, 1.5 feet above land surface.

Depth Depth Depth
Date to water | Date ‘ to water | Date ' to water
(feeot) (foet) (feet)

Oct. 24, 1238 56,13 Nove 15, 1938 56,16 Dec. 15, 1338 56.18
Nove 1, 1338 56.14 Dec. 2, 1938 5617 Jan. 3, 1939 56.20

e

540 JOhn Ao "-!a.tthe'-"s’ S'.'.’*} S."H' 80C. 29. To 26 SQ’ Ro 25 'A'Io Drilled Vell,
diemeter 36 inches, depth 19.45 fest. Measuring point - top of 36-inch
galvanized iron caeing in east side of pit, 7.4 feet below land surface.

Oct. 21, 1338 3.34 Nov. 15, 1938 3.90 Dec. 15; 1938 2,67
Nove 1, 1938 3.14 Dec. 2, 1938 2.92 J‘ﬂoﬂ 3.; 1939 2.56

14, Bert Johnson, S3} N3} sec. 30, Te 26 S., Re 25 W. Drilled icll. dia~
meter 16 inches, depth 165 feet. Measuring point - top of 16-ineh sllvla~
ized iron casing in concrete pit, 13 fest below land surface.

Oct. 21, 1938 5.34 Nov. 15, 1938 - 5.28 | Dec. 15, 1933 5.02
Nove 1, 1938 5.34 Dec. 3, 1938  5.17 |Jan. 3, 1939 #.97

sﬁ.;;;&b; -

17. John N. Clark, S¥W} S%W} sec. 33, T-26 S., R. 25 W. Drilled nn. d:ln- .
meter 16 inches, depth 166 feet. Measuring point - top edge of rectamgular
‘break in oump hoad, 1 foot ‘bovo land surface.

Oct. 22, 1938 ming Nove 1, 1938 17.92 | Dec. 15, 1938 17.72
Oct. 24, 1938 17.99 Nov. 15, 1938 17,90 | Jan. 3, 1939 17.87
| Dec. 2, 1938  17.53 o

23 m} 19y T 27 s., a. zs 7. nuu.a ..n.
diameter 40 inches, depth 37 feet, Memsuring pe&nt « top of channel iron
sill und.r ptmo, 0,75 foot mm iuzd anrﬁeo. s

20, R‘lph~“zaliﬁﬂ'§‘ux

20 Doc. 15, 1938 62,35
4 3; 193” 52024
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1030‘?. He Dith, 1\4 I."?}; 88C, 34’ Te 26 s., P.. "

SN

‘o Drilled v«'ell’

diameter 20 inches, depth 23,5 feet. Measuring -:int - top of 20-inch
concrete casing, north side, 0.8 foot above lani surface.

Depth Depth Depth
Date to water| Date to water|Date to water
(feet) (feet) (feot)
Octe. 5, 1238 17.19 Nove. 1, 1938 T.29 Dec. 15, 1938 17.18
Oct. 19, 1938 7.26 Nov. 15, 1938 7.29 Jan. 3, 1939 T.13
Dec. <2, 1938 Te22

197. H. Wilkinson, S%} N7} sec. 32, T. 26 S., R. 24 . Dug and drilled
well, diameter 48 inches, depth 43.4 feet. leasuring point - top of
rectangular concrete pit, 1.5 feet above land surface.

Oct. 25, 1938 34.53
Nove 1, 1938 34,25

Nov. 15, 1928
Dec. 2, 1938

24,17
34,C2

Dec. 15, 1938 34.C5
Jan. 3, 1939 33.€1

5.
20%, Jess Staggs, NB} SWh sec. 22, T. 26 S., R. 24 W, Drilled well,
diemeter 12 inches, depth 23.1 feet. Measuring point - top of 2 X 12
inch nlank across curb level with land surface.

Oct. 10, 1938 23.18
Oct. 20, 1938  23.15

Nov. 1, 1938
Nov, 15, 1938
Dece 2, 1338

22,90
22.74
22.48

Dec. 15, 1338 22,37
J&no 3, 1939 22079 I

202, William R. Cook, NE} SE} sec. 32, T. 26 S., R. 24 W, Drilled well,
diameter 2C inches, depth 41.25 fael, Measuring voint - top of window
stll, east aidevof pump house, 7.8 foot above land surface.

Octs 25, 1938 28.75

Nov. 15, 1938

26438

Nove 1, 1928 28,60 | Dece 2, 1938 28,20

210 Bo Qe ¥ NQVin', S‘ﬂ ST% 86C. 23’ To» o6 So’ Ra 24 '7"‘4". Drilled Well
(one of & battery of 5 wells, deep well in nump house) diameter 8 inches,
depth 125 feet. !easuring point = top of Rfeinch iron cesing in pit, 2.2

feet below surface.

Oct. 25, 1938 1Z.09
Yove 1, 1938 17,46

Nove 15, 1938
Dec. 2, 1938

. 12429

11.20

Dec. 15, 1938 11.65
Jan., 3, 1939 11.45
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0. M, Nevins, W} S¥ sec. 23, To 26 Sey R. 24 o Drilled well
(one of a battery of 5 wells). Diameter 12 inches, depth 18.35 feet.
Measuring point top of concrete ring in pump house, 9.C feet below lund
surface. .

‘ Depth Depth Depth
Date to water] Date to water| Date to water
(feet) (feet) (feet)

Oct. 5, 1938 9452 Nove. 15, 1938 9.37 Dec. 15, 1938 9.22
Nove. 1, 1938 9.48 Decos 2, 1938 9.28 Jan. 3, 1938 9.18

' -
$1. G. D. Cochran, NE} SE} sec. 16, T. 27 S., R, 23 W, Drilled well,
diameter 20 inches, depth 20.55 feet. Measuring point - top of concrete
cover, east half, 0,5 foot above land surface.

Oct. 20, 1938 10.16 Nov. 1, 1938 10,36 Dec. 15, 1938 10.C8
Oct. 26, 1938 10,26 Nov. 15’ 1938 10.14 Jan, 3’ 1939 9,78
Doce 2, 1938 =m=e-

33, G. D. Cochran, S7} NE} sec. 23, T. 27 S., R 23 W. Drilled well,
diameter 20 inches, depth 19.1 feet. Measuring point - top of square
concrete curb, south side, level with land surface.

Oct. 26, 1938 T.85 Nov. 15, 1938 8.C1 Dec. 15, 1938 7.96
Nov. 1, 1938 moee Dec. 2, 1338 8.C3 Jan. 3, 1939 T693

38, L. A. Lamb, SW} SW} sec. 4, T. 28 S., R. 22 W, Drilled well, diameter
20 inches, depth 77 feet. Measuring point - top of 20-inch concrete casing,
south side, 1.,C foot above land surface.

Oct. 10, 1938 28.49 ove 1, 1938 28,61 Dec. 15, 1938 28.44
Octe 20, 1938 wcwe= ove 15, 1938 28.46 Jan. 3, 1939 28,35
DOCQ 2, 19 38 hubadaddd

f 2K

Y >




41, E. V. lfelia, 5::>nw; sec. 11, Ts 27 S., R. 22 1::>rilled vell,
diameter 20 inches, depth 71 feet. lleasuring point - top of concrete
ring cesing, wast side, level with land surfuce.

Depth Depth Depth

Date to water| Date to water | Date to water
(foet) (feet) (feet)

Octe. 27, 1738 25,85 Nove. 15, 1938 25478 Dec. 15, 19328 75,74
Nov. 1, 1938 ?5.84 Dec. 2, 1938 25.73 Jan. 3, 1939 25,69

47. Virner Jochems, NE; SEf sec. 2, To 27 S.y 1. 21 .. Drilled well,
diameter 22 inches, depth 28.85 feet. Measuring point - top of 24~inch
0il barrel casing, north side, 0.9 foot ebove luni surface. *

’

Nov. 3, 1938 9,59 Dec., 3, 1938 9457 Jen. 3, 1939 9.53
Nov. 15, 1938 9.57 Dec. 15, 1938 2.55

44, Henry Hattrup, SZ} NE} sec. 23, T. 25 S, R. 21 W. Drilled well, dia-
meter 34 inches, depth 29 feet. leasuring p01nt -~ top of 34-inch casing,
east side, 0.8 foot above land surface.

Oct. 28, 1938 10.46 Nove 15, 1938 10.45 Dec. 15, 1938 10.45
Nove 1, 1938 10.46 Dec. 3, 1938 10.44 Jan. 2, 1939 10.46
i

46. Geo. ‘I 1011‘!301’, D‘l g x‘\l;}f SeCe 36 T- 21 So, R. 21 W, Drilled Well,
diemeter 24 inches, denth 29,8 feet. Measurlng point = top of Z4-inch
casing, south side, 1.0 foot above land surface.

Oct. 5, 1938 17,78 Nove "1, 1338 12.83 Dec. 15, 1938 12.87
Oct. 20, 1938 12.81 liove 15, 1938 17,85 Jen. 3, 1939 12,32
. DBCO 3, 1938 12089 5

T

Yo
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Wall 21. Judge Karl Miller. NW% S¥ sec. 2, T. 27 S.y R. 24 V. Drilled
well, diameter 16 inches, depth 21.6 feet. Measuring point, top of
concrete block curdb, east side, which is 0.2 foot above the land sur-
face. Squinped with 7-day automatic water-stage recorder. Minimum
daily water levels from recorder charts, in feet below measuring point.

Date Water Date Water Date Water
level level level
(feet) (feet) (feet)
Nov. 2, 1238 11.48 Nov. 26, 1938 11,69 Dec. 20, 1938 11,60
3 11.50 27 11.70 21 11.59
4 11,51 28 11.69 22 11.59
5 11.55 29 11.70 23 11.59
6 11.57 30 11.71 24 11.59
7 11.58 Dec. 1 , 1938 1l1.71 25 11.58
8 11.56 2 11.72 26 11.60
9 11.56 3 11.72 27 11.59
10 11.58 4 11.71 28 11.58
11 11.59 S 11.70 29 11.60
2 11.62 6 11.58 30 11.50
13 11.53 7 11.57 31 11,51
14 11.65 8 11.65 Jan., 1, 1939 11,62
15 ) 11.65 9 11.54 2 11.51
16 11.64 10 11.53 3 11.51
17 11.65 11 11.563 4 1l.62
18 11.55 12 11.52 5 11.62
19 11.55 13 11.61 6 11.60
20 11.55 14 11.560 7 11.50
21 11.55 15 11.58 8 11.58
22 11.54 16 11.59
23 11.55 17 11.59
24 11.56 18 11,59
25 11.68 13 11,59




" Irrigetion water supplies

During the caﬁrse of the present investigation an inventory
was made of the irrigation wellg in the Arkensss Valley in Ford
County, and estimates were obtained of the total pumpage and number
of scres irrigeted in 1938, The detailed records of all irrigstion,
industriel, and municipal wells are tabulated at the end of this re-
port. The wells are classified by townships and are numbered consecutively,
the nuﬁbers corresuonding to the well numbers in plates 1, 2, 3, and 4.
The locations of wells in Dodge City and in adjacent subdivisions are
shown in pletes 2, 3, and 4. The locations of all other wells in the
Arkensas Valley in Ford County, Kangas are shown in plate 1,

Most of the water pumped was applied to feed-crops, consisting
principally of sorghums, cane, kaffir, and sudan. Other crops irrigated
from wells included wheat 2nd other smell grains, sugar beets, alfalfe
hay, garden truck, and miscellaneous crops.

A total of 187 irrigation wells were visited. As shown in
table 1, the total reported area irrigsted from these wells in 1938 was
2,814 acres, an average of sbout 17% acres to the plant. Moat of the
irrigation pumping plants in the vicinity of Dodge City sre small and
supply tracts of only 1 to 10 acres. Many of the smell plants in the
clty are msed for gardens, trees and lawns, and hence acreage figures
for these plants are corregpondingly smell. Some of the larger plents,
-of wvhich there are approximstely §0, irrigate more than 100 acres.

Most of the larger plants pump water for irrigating feed erops, snd

also small grains, alfalfa and sugar beets.
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Table 1. Summery of total acreage irrigated with water from wells
in the Arkansas Valley, Ford County, Kansas, listed by

townships.
Township Total number MHumber of wells Number of wells Acres
of wells not used in 1938 not reported irrigated

T.26 8., R. 26 W, 12 2 0 490
T. 27 8., R. 26 W, 1 0 0 10
T. 26 8., R, 25 W, 95 12 4 859
T, 27 8., R. 25 W, 13 1 0 178
T. 26 8., Rs 24 W, 43 6 0 475
Te 27 8., R, 24 ¥, 4 1 0 175
T. 27 8., R. 23 W, 4 0 0 191
T. 28 8., R. 22 ¥, 8 0 0 319
T. 26 S., R, 21 ¥, 5 0 1 95
T. 27 8., R. 21 W. 1 0 0 8
T. 26 8., R, 20 W, 1 0 0 14
Totals 187 22 5 2,814

Note: The average acresge is 17.58 acres ner well.



34.

Irrigetion wells at Kansas Soldiers Home, Two deep wells are
used for irrigation at the Kansas Soldiers Home at Fort Dodge. A

third deep well (No. 24), located in the power house, is used for a
public water supply for the institution and homes (for a discussion

of this well see pages4“sf The two irrigation wells nos. 23 and

22) were drilled in 1930 and 1931 reséectivsly. Well 23 is located
northeast of the administration building and discharges directly into

a large earthen reservoir. It is cased with 12-inch steel ceseing, is
equipped with an 8-stage turbine powered by a direet-comnected electric
motor, and yields about 400 gallons & minute. Twenty-one cubic yards

of gravel were used in gravel-packing this well, The reservoir is

kept full at all times, and the impounded water is used for irrigating
sbout 40 acres of Soldiers Home land and an additional 35 acrees of

leased land east of the grounds. The crops irrigeted include 2 acres

of intensified truck gardem under sprinkler system, 4 acres of truck
garden, 12 acres of wheat, 20 acres of alfalfs, and 35 acres of wheat

on the leased land. Well 22 is located on high ground just west of the
Soldiers Home grounds. It is 150 feet deep, is cased with 1l2-inch steel
casing, and equipped with & turbine powered by a direct-comnected electric
motor. The well has a rated cspacity of about 1,000 gallons & minute,
but under average pumping conditions this rate drops to about 800 gallons.
A 75~-acre field of alfalfa hay to the south is irrigated from this well.

The locations of all 3 wells are shown in plate 1.
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Table 2. Totel pumpsge, by townships, from irrigation wells in
the Arksnsag Valley, Ford County, Kansas, in 1338,

Township Total number Number of Number of Number of Total pumpage
of wells  wells not wells with- wells figured (acre-feet)
used in out pumpsge for total

1928 estimate. pumpage.

T. 26 8., R. 26 W, 12 2 0 10 956
T, 27 S., R. 26 ¥, 1 0 0 1 1
T. 26 8., R, 25 ¥, 95 13 6 76 1614
T. 27 8., R. 25 W. 13 0 0 13 196
T. 26 8., R, 24 W, 43 [] 4 33 1107
T. 27 8., R. 24 W, 4 1 9 3 S
T, 27 8.,.R. 23 W. 4 0 0 4 233
T. 28 S., R, 22w, 8 0 1 7 233
T. 26 8., B. 21 W, 5 0 0 5 87
T. 27 &., R, 21 W, 1 9 0 1 15
T. 26 S., R. 20 ¥, _1 0 0 _1

Totals 187 22 11 154 47%
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An estimate of the qumntity of water pumped annually by the irrigstion
plants in the Arkansas Valley in Ford County has been made, based upon reported
estimates of pumpage obtained from each well owner. (Tsble 2) For wells
that are pumped by electricity, pumpage estimates were computed from power
records that showed the total number of kilowatt-hours consumed in 1938,
Knowing the total annual consumption for an individual motor and the number
of Xilowatts per hour that a given motor uses it was possible to epproximate
the number of hours the pump was in operation by dividing the total con-
sumption by the hourly rate. Mr, Fred Moon, Irrigation Specialist of the
Kansas Power Company, assisted in working out the pumpage estimates based
on power consumption. From such estimates of power consumption and discharge
the totel annual pumpage for irrigstion in the Arkansas Valley has been com-
puted by townships. The total cuantity of water pumped for irrigatiorn in 1938
was about 4,760 acre-feet.

The total annuel pumpage for irrigetion in the Arkansas Valley varies
congidersbly from year to year, The amount of pumping from wells during
any one year varies with the amount of precipitation and with the water re-
ouirements of the crops being irrigated. Kot all wells are used each year,
some standing idle because of the owner's lack of time or facilities, others
being out of use because the type of crop did not require the application of
supplenental water.

Yielde of irrigaetion wells.- The ylelds of irrigation wells in the

Arkansas Valley in Ford County range from less than 100 gellons a minute up
to about 2,000 gallone. No discharge measurements were made in the field,

but it is believed thst the reported pumping rate in each case wag sufficiently
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relisble to insure ressonsbly eccurate ﬁotals.

Well constywetion.- The irrigation wells in the Arkansas Valley in Ford
County mey be divided into two classes, - those which have been put down by
professional drillers, and those which have been sunk by the owners. Almost
all of the professional drilling has been done with cable-tool rigs. A new
portable rotary rig has recently been introduced into the ares, but so far it
has been used principally for test holes and domestic wells. Most of the
small irrigation wells in the vieinity of Dodge City have been put down by
the owners themselvesg or by private individuals using home-made equipment.

The typlcal installation conﬁists of one or more drilled wellg with
a centrifugal pump installed at t:e surface or, more generally, in a pit.
The types of casing used vary widely, from the ordinary commercial type
of galvenized iron, ranging in diameter from 6 to 36 inches, to home-mede
types, coneisting of slmost anything at hand and ranging from hot-water
boilers with the heads knocked out and bolted end to end, to common 55-
gallon oil bsrrels with the heads knocked out and lapped together end to
end. Even tractor wheels have been used as well curbing in one or two
wells, Many wells are curbed with concrete rings menufactured locally.
These rings range in dismeter from 12 to 24 inches and are about 4 inches
thick. They are sssembled, a few rings at a time, as the well is being
drilled. Each ring rests flatly on the ring next below, the alignment
being maintained by iron rods that act as guides and are part of the per-
menent well, Water enters the well through spaces between the rings.

With this construction there appears to be less danger of the screen
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openings becoming sesled off by encrusting materialasa then with common
galvaniged iron casing with punchéd perforations. Some farmers in the
eastern part of the area, near the Edwards County line, have constructed
their own concrete rings and have devised a rather ingenious method of
sinking them. A metal shoe shaped like an inverted funnel is first |
placed in the hole and concrete rings are placed around the shoe, one
above the other, on iron rods serving as guides. The bottom end of the
funnel is larger in diameter than the outside diameter of the concrete
rings, thus serving as a reamer in keeping the hole larger than the casing.
As materisl is removed from the hole by sand bucket the casing end funnel-
shoe follow down by their own weight. Sometimes sdditional weight in the
form of ssend bags 1s applied at the surface to facilitate downward movement
of the casing.

S8and buckets and sand pumps of varlous types of construction are used
in the valley for sinking wells. Where the water table is comparatively
deep some wellg are partly dug and pertly drilled. Generally a pit is
first dug to the water table and a hole is then drilled in the bottom of
the pit. The sides of the pit are cribbed with wood or in some wells
they are surfaced with concrete. The pump is generally installed over
the cesing on the floor of the pit.

A few of the smaller centrifugal pumps are connected directly to
the casings of comparatively shallow driven wells ranging in diameter

from 1} to 3 inches.
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Some of the irrigation plants consist of two or more large wells
connected to one pump, and commonly called "battery wells.™ When the
welle are properly spaced the yleld from a "battery well® system is
considerably greater than that from a single well., The typical in-
stalletion consists of two or more wells, 40 to 50 feet apart, along
a straight line. When spaced too closgely together mutusl interference
between wells mey reduce the digcharge of the plant until it is little
if any larger than that from a single well,

Bome wells are so constructed that they draw water from two dis-
tinct water-bearing beds, - from the shallow valley fill and also from
gravels at depths of more than 100 feet. The presence of two separste
water-bearing beds in the Arkansas Valley has long been recognized. The
original city wells at Dodge City, drilled in 1906, for example, tapped
the so-called "second®water® in order to obtein softer water. Some of
the irrigstion wells in the area also were drilled to depthe in excess
of 100 feet in order to test the adequacy of the lower supply. When
wells were first drilled to 'second“waterf there was & popular belief
that the efficlency of the wellg would be increased if the upper
water ware cased off completely and only the 'aecond“watex"‘ were uged.
Some of the well owners heve altered their wells so that the water
from both sources is obtained. However, several deep wells still draw
water only from the lower aquifer,

Depth of wells. - Most of the wells in the valley are 20 to 30
feet deep, and many are only 10 to 20 feet deep. (See table 3, p. 40.)

Only a few exceed 100 feet in depth, and only 15 of 187 wells whose
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depths were meagured are 40 to 100 feet in depth.
The irrigation wells range in diameter from 1} inches, for the
driven wells, up to 4 feet, Most of the wells are 16 inches in dismeter

but many are 16 to 24 inches in diameter.

Table 3. Irrigetion wells in the Arkansas Vslley in Ford
County, Kansas clagsified according to depth.

Less than 10 feet 2 110-120 feet l
10-20 feet 39 120-130 feet 2
20-30 feet 68 130-140 feet 1
30-40 feet 17 140-150 feet 1
L0-50 feet 7 150-160 feet 3
50-60 feet 1 160-170 feet 3
60-70 feet 2 130-190 feet 1
70-80 feet 3 Not reported 4
80-90 feet 1 -
90-100 feet 1 Total 187

The practice of gravel packing of irrigation wells has been followed
to some extent in the valley, but the custom is not universal. Some of
the wells have been constructed by first sinking 2 blank casing, inside
of which a perforated casing of smaller dlameter is placed. The annular
space between the two casings is then gradually filled with screened
gravel as the outer casing is slowly pulled out. The yleld of some of the
wells not treated in this manner probably could be improved by installing
a suitable gravel pack. In the vicinity of Dodge City most of the irrigaded
tracts are :mal%,so that generally sufficient water cen be obtained from
wells without gravel packing. Most of the large irrigstiom wells sre

gravel packed.



Many of the wells would probably yield more water if they were
deepened considerably so as to draw water from the entire thickness of
gravel that underlies the valley. However, many of the farmers cannot
afford to drill to the optimum depth.

Types of irrigetion pumps.—- Most irrigation pumping plants in the

Arkansas Valley in Ford County are equipped with centrifugal pumps, largely
of the horisontal type, and ranging in size from 1} to 10 inches. Only nine
of the 187 wells visited in connection with the inventory were of the vertical
centrifugel type (8ee table 4, p.4#/%) A total of 11 welle in the valley

are squipped with turbine pumps. One plunger and one force pump were observed,
but doubtless there are other pumps of this type used for irrigetion, most

of which are probably powered by wind., Combine engines are most coamonly
used for pumping from wells for irrigation. These units have been removed
from combine mechinery and installed at the wells. Many of these are direct-
connected to the pump shaft, the remsinder are belted. In table 5, the
combine engines are listed as stetionary gasoline engines. Some are powered
by old car enginea{ some by stationary gasoline engines, and a few by diesel
engines. Fifty-five of the plants are operated by electricity.

River pumping plants. - There are 10 river pumping plents in the
Arkanssg Valley in Ford County, the locations of which are shown in plate 1.
All of these pump from the Arkensas River, with the exception of plant 6,
northwest of Ford, which pumps out of a small lake created by a dem across
Mulberry Creek near its mouth., Plant 9 pumps out of an sbandoned sand pit
located on the north bank of the Arkansas River, a short distance southesst
of Sears $iding. Plant 8 is located Juat above the diversion dam across

the Arkansas River maintsined by the Wilroads Rehabilitation Project.
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Tableﬁf. Sizesand kinds of irrigation pumps as determined by an inventory
of pumping plants in the Arkansas Valley in Ford County, Kansas.
Kind Size Number Kind Size Number
(inches) (inches)
Centrifugal 1% 1 Centrifugel 4 1
{(horizontal L% 2 (vertical 5 7
type) 13 1 type) 6 1
‘ 2 19
' 2% 11
3 48
4 26
5 14
6 ‘ 29 &f
8 >
10 3
Totaloonlooioocto--o .ig? Total--ool..ﬁt"' —9.;4
Turbine 8 — 2 Plunger 2 1
12 1 Force 2 1
14 4 None 4
Unknown 4 Removed 4
Total......'l....l'."...l. '1-—1 Grand total......

-
-J

8/ Includes one irrigation well in Edwarde Countye

{
Table‘;: Kinds of power used gnﬁirriéﬁ%ion wells in the Arkensas Valley in

Ford County, Kaneae)andiﬁﬁmber of installations.

]
LA AALS

Gasoline engine

Electric

Trector
None
Removed

109 8/
55

12
Y

5

Not known
Abandoned

Total

1
1

187

8/ Includes one well in Edwards County.

\2
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The water from this plant is uged for irrigsting some of the small tracts
thet cennot be reached by the gravity ditch. The total amount of water
pugped in 1938 by river pumping plants was found to be about 734 acre-feet.
(Bee table 6.) This figure is based upon reported estimateas obtained from
the owners of the plants. Approximately 600 scres ;overe irrigated by river
pamps in the area in 1938,

with

Table 6. Acreage irrigasted,/pumped surface water, and estimated
pumpage in the Arkansas Valley in Ford County, Kansas

in 1938,
Pumping
plant Ovner Acres Totel pumpage
No. irrigated (acre-feet)
1 Ray L, Shellheimer 52 Ld
2 M. E, Neal 63 55 2/
3 J. L.Riegtl 40 %Y
4 Wn. C. Fowler 42 40
5 G. R. Hensley 42 20
6 J. C. Lovette 20 29
7 J. X, Burke , 95 112
8 Wilroads Gerdens (Rehab”  +'-n Projeet) 100/ 180
9 Chas. Staples 3 60 & 66
10 Judge Karl M1 75 148
Total 591 734
3/ Estimated

Approximgtely 300 seres sre coversd by ditgh weter from a
diveraion dem on the river and from 2 pump lecated on
the ri{ver bemk. The number of ccres covered by the
poap is indetermimate, therefore the figure showm in
the table has beem eztinated,
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Industrial water supplies

The Kansas Power Company is the largest single user of ground
wﬁter in the Arkansas Velley. As ghown in table 7, the total pumpsge
at their new plant about 4 miles east of Dodge City was 2,769 acre-
feet in 1938, or nearly 3 times as much ag the total pumpage for all
other industrial purposes at Dodge City. The total annua} pumpage by
each of the industries using grourd water in the Arkansas Velley in
Ford County, Kansas in 1938 is shown in the seme table.

The Atchison, Topeka and Sante Fe Railway at Dodge City is the
second largest industrial user of ground water. HNost of the water is
used at the roundhouse for washing and filling locomotive bollers and
cleaning and filling statiomary boilers with smaller amounts being
used for depot facilities, stockysrds and miscelleneous purposes.,

The Fairmount Creamery and the Dodge City Flour 4ills are two
of the largest private users of grouné water. As shown in table 7,
each of these firms pumpsrather large guantities of water annuslly
from private wells. The Dodge City Steam Laundry and the Dodge City
Warehouse both pump smaller =smounts each year)wéﬁh the former using the
larger quantity.

At present there is relatively little sir-conditioning in
Dodge City, although its use appears to be incressing. Most of the
firma equipped with air-conditioning, including the thesters and the
hotele, use city water for cooling. However, several firms have in-

stalled small wells for cooling purposes, including the Ksansas Power



Table 7. Pumpage for industrial purposes in the Arkansas Valley
in Ford County, Kensas, in 1938
Owner Use of water Period Number Total pumpage
of wells (acre-feet)
Kensas Power Co. (new plant) Cooling condensers 1 year 3 2769
at plant.
Atchison Topeka & Santa Fe Roundhouse, loco- 11-1-37 2 363
Railway, at Dodge City motive, depot facil- to
ities, etec. 11-1-38
Fairmount Cresmery at Dodge Creamery facilities 1 yeer 1l 269
City
Dodge City Flour Mille Boiler and condenser 6-1-37 to 4 253
supplies 6-1-38
J. 8. Dlllon Grocery Stores Alr-conditioning 1 year 1 17.4
Inc., Dodge City
Kanses Power Company. (office do, do. 1 14.6
building, Dodge City).
Duckwalls Inc. (department do. do. 1 12.2
store, Dodge City).
Dodge City Steam Laundry. Laundry facilities do. 1 8.9
Dodge City Farehouse Washing fruit, ete. 10-1-38 to 1 o
12-31-38
Tota.l 15 370'7'
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Company in their downtowvn office building, Duckwall Stores, Inec., a‘down—
town department store, and the J. S, Dillon Grocery store locsted in South
Dodge City. As shown in teble 7, the total volume of water developed by
these three wells for sir-conditioning purposes in 1338 was about 44 acre-
feet. There are several smaller plante but well records and pumpage
estimates were not obtained for them. These include plants installed in
private homes using private wells, and one or two in smaller business houses
end restsurants.

‘According to Mr. Kirkpatrick, city engineer at Dodge City, during
several periods of extyemely warm weather in the past three summers the
sewage disposal plant at Dodge City has been taxed to capacity owing to
the arrival of pesk loads at the plant. The pregent capacity of the plant
is 2 million gellons a day. At times when the inflow to the plant 1s in
excess of thls emount the excess 1s sutomatically by-passed to the Arkansas
River without going through the plant. Much of this Moverload" ie doubtless
water that hes been used for air-conditioning.

The Kansas Power Company's plant locsted sbout 4 miles east of Dodge
City is supplied by three wells 152 feet in depth. A fourth well was drilled
but has not been ecuipped with a pump. The wells were drilled 30 inches in
diameter, equipped with 24i-inch Armeco iron cssing, =znd back-filled with
graded, round gravel. Three of the wells are ecuipped with vertical deep-
well turbine pumps direct-connected to 50 hoxsepower electric motors. The
locati~ns of 211 4 wells are shown in figure 3. In 1931, when the wells

wvere put down, each well ylelded 2,050 to 2,150 gallons a minute, with a
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50-foot drawdown. At the present time each individual well delivers
soproximately 1,800 gallons & minute, and the aggregate yleld when two

wells are pumped 1s sbout 3,400 gallons. Generally only one ig pumped at

a time. However, in the summer and during pesk loads two wells are pumped
ebout 8 hours a day at a2 total rete of about 3,400 gellons & minute. After
6 years of pumping (since #ay, 1932) the drawdown has incressed from 50

feet to 59 feet. In the summer the peek lo=d comes sbout noon, wheresas

in winter it comes about 6:00 P, M. The water is used for cooling condensers
at the plent. The initisl temperature of the water is about 57° F., but after
the weter heg passed through the condensers itsg temperature is raised about
18° F. The wsrm water is discharged through e ditch into the Arkesnsas River.
The water ig reported to be medium haerd.

The Atchison, Topeks and Sante Fe Reilway obtuins ite water supoly from
¢ wells located near the round house st Dodge City. Of this number only two
(wells 70 and 71) are used at the present time, The locations of gll wells
are shown in plage 3., Wellg 70 and 71 are 148 feet deep. Columnar sections
of these 2 wells are shown in figure 4. ¥ell 70 is equipped with a deep
well turbine, whereas well 71 is pumped by air 1lift. The wells are cased
to a depth of 45 feet with 13-inch pive, from 47 to 104 fe~t with 10-inch
pipe, and from 104 to 148 feet with 8-inch pipe - the last 18 feet of which
consists of a strainer. The wells fuinish water to two separste steel
standpipes ?4 feet in dlsmeter, and to two separate treating plants. One

standpipe is located at the roundhouse, the other at the passenger yard.
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The total consumption by the roundhouse and depot facilities during the
period from Nov. 1, 1937 to Nov. 1, 1938 was 108,655,194 gallons. The
bslance of the total annual pumpage of 118,366,694 gallons, or 9,711,500
gallong, was used for washing and filling locomotive and stationary boilers,
for passenger trains, stockyards, and shops.

The Fairmount Creamery obtains its entire water supply from one
drilled well located at ite plant in Dodge City. The well is 140 feet
deep, is cased with 15-inch boiler-steel casing, and is equipped with a
4-inch turbine powered by =mn electrlic motor, The pump is imn continuous
operation for about 16 hours of every day and delivers about 250 gallons
a minute. The total quantity of water used in 1938 is shown in tsble 7,
page Lh.

The Dodge City Flour Mill obtains its water supply from 2 deep and 2
shallow wells located at its plant in Dodge City. The locations of all
wells sre shown in plate 3. Wells 81 and 82 are 150 feet deep and are
caged with 5-inch iron casing inside the originsl 6-inch casing. Vells 83
and 84 are about 30 feet deep, the former being equipped with 24-inch
galvanized-iron casing, the latter with l6-inch gelvanized-iron casing.
Yells 82, 83, and 8, are inter-conmnected to one 4-inch horizontal centrifugal
pump, and yield an aggregate of sbout 400 gallons & minute., The total dis-
charge for one year from these 3 wells amounted to 50,760,000 gallons, sll
of which was used for cooling condensers. Well 8l is ecuipped with a deep-well,

plunger pump and yields about 1,500 gallons an hour. A total of 31,725,700

gallong was pumped from this well
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in 1938, all of which waz used for boiler supply. The totel pumpege from
ell four wells is given in table 7, pege 44.

The J. 8. Dillon Grocery Store in South Dodge City has 2 wellas, one
deep and one shallow, The deep well 1s used for air-conditioning and the
shallow for dlspossl purpcses. The deep well 121 is 128 feet deep and is
eqﬁipped with a small electrically driven centrifugal pump that delivers
sbout 75 gallons & minute. The well is used sbout 6 hours daily during the
period from April to October. The Kansas Power Company uses a smell well,

6 inches in diameter and 159 feet deep for air-conditioning its office build-
ing in Dodge City. The well is equipped with s smell turbine powered by an
electric motor. The pump is operated intermittently at a rate of about 50
gellons a minute. The total annusl ovumpage from this well is given in table
7, page 4.

A 6-inch well, 100 feet deep, furnishes a smasll supply for air-conditioning
at Duckwall Stores Inc. in Dodge City. The well is equipred with a 2-inch
centrifugel pump powered by an electric motor. About 40 gallons s minute
are pumped during 6 months of each yeer. An estimate of the total annual
pumpage for this well is given in table ¥, page 44.

The Dodge City Steem Laundry in Dodge City develops its own water
gupoly from one deep well No. 79. The well is 5 inches in diameter
and 143 feet deep, and is equipped with a 2-cylinder nlunger-type pump.

An egtimate of the totel annusl pumpage in 1938 is shown in table 7, page

4L. This well ig located not far from ecity well 77, as shown in plate 3,
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It was reported by Mr. Balderston, owner of the laundry, that for 4 days
during the summer of 1938 the water level in the well at the laundry was
lowered below the bottom of the pump intake by the continmuous pumping

of city well 120, Presumably both wells are drawing from the same water-
bearing bed. All of the water is softened hefore being used.

The Dodge City Warehouse installed a drilled well in September,
1938, in their plant. It is 6 inches in dismeter ana 34 feet deep, and
is equipped with 2 small pregsure pump that delivers about 500 gallons &n
hour., The well ig to be used continmuously for about 4 months of the year
and about 3 hours daily during the remainder of the year. The estimated
pumpage from this well from October to December 31, 1938 is given in

table 7, page 4.



Public and institutionsl water supplies

Dodge City.- Dodge City (population 8,870} is the only municipality
with e public water supply in $he ares under discussion. It ie supplieé
by thres drilled wells renging in depth from 140 to 147 feet. (see log
of eity well 120 on pege '1). Nine drilled wells with sn average depth
of 135 feet were put down in 1910 for municipal supply, but all nine
have since been abendoned. The locations of the present city wells and
the nine abandoned wells sre shown in plate 3.

The present city wells are each eguipped with turbines having & ¢ome
bined capacity of 2,800 gallons a minute. The water is pumped directly
into the mains, and the excess is conducted by two centrifugal booster
pumps into a eteel standpipe with a capacity of 500,000 gmllons., The
standpipe is located on high ground nesr the margin of the valley at the
north end of Dodge City. The domestic pressure ranges from 50 to 90
pounds to the square inch, whereas the fire pressure ranges from 90 to
126 pounds., Although eech of the three turbines is equipped wi th master
flow meters, mechanical diffi gulties with two of the meters made it im-
possible to get accurate pumpage figurees for 1938, The total annual con-
sumption in 1936 wes 459,473,000 gellons, or an averege of sbout 1,255,000
gallons a day. There are 238 fire hydrants and 325 valves in the system.

There ere 40,56 miles of meins, not inocluding mains that have since been
laid to the mewsge disposal plant esast of the city and to the cemetery
west of the city. The water is reported to be moderately hard.

Xanses Soldiers Home.~ The Kansass Soldiers Home at Fort Lodge ob-

tains its water supply from & single deep well located in the power plant.

ratl
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Although there are 3 deep wells located on the prenises, 2 of them

are uged entirely for irrigestion. The well which furnishes the

public sudnly is the oldest of the three and is 2lso used as a source
of supply for cooling th: condencers at the wover pnlent end for the

ice plant. This well is 12 iunches in diameter and 150 feet deep, is
eguipped with a turbine porered b+ a direct-connected electric motor,
and yields about 300 gallong a minute. It is used sbout 12 hours a day
during half of each year, and as much as 18 hours a day dur'ng the re-
nmainder of the year. The totsl quentity of water pumned from this well,
during 1938, based on estimates of its use wag found to be 95,310,000

gallong, or about 292 acre-feet.

Sumpary of total pumpsage
The following tasble gives the approximste pumpage from wells for
different purposes in 1938,

Table 8, Summary of total pumpage from wells in the Arksnsas Valley
in Ford County, Kansas, in 1938,

Totsl pumpage

(ncre-feet)
Irrigation wells 4,760
Industrial wells 3,710
Municipal wells 1,700

Total 10,170
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UNITED STATES
DEPARTMENT OF THE INTERIOR

_ GEOLOGICAL SURVEY
4 _ WASHINGTON

February 16, 1939.

Dr. R. C. Moore,
State Geologist,
University of Kansas,
Lawrence, Kansas.

Dear Doctor Moore:

There is transmitted to you herewith a copy of the
report, "Ground-water resources of the Arkansas Valley in
Ford County, Kansas," by H. A, Waite. If you have any
suggestions as to corrections or alterations I should be
glad to hear from you as soon as possible, I am with-
holding the release of the report until I hear from you.
If it is satisfsctory you may wish to telegraph me.

Very truly yours,

Geologist in Charge,
Division of Ground Water.
Enclosure




UNITED STATES
IEPARTMENT OF THE INTERIOR
MEMORANDUM FOR TEE PRESS

FOR IMMEDIATE RELEASE
March 13, 1939,

"Ground water resources of the Arkansas Valley in Ford County,
Kansas," a report by Herbert A. Waite, has just been released by the
United States Geological Survey, Department of the Interior. The in-
vestigation upon which this report is based was made in cooperation
with the Kansas Geological Survey. The report has not yet been pub-
lished, but typewritten copies may be consulted at the office of the
Kansas Geological Survey, Lawrcnco, Kansas, at the offices of the Geow-
logical Survey in Washington, D. C., and in Wichita and Topeka, Kansas,
and at the Dodge City Chamber of Commerce, Dodge City, Kansas.

As an aftermath of several years of severe drought, the Kansas
Geological Survey has received numerous inquiries in regard to the
possibility of utilizing ground water for irrigation in parts of
southwestern Kansas. A preliminary investigation made in Ford County
in November 1937 revealed that irrigation wells were being drilled in
parts of the High Plains in which the water table stands from 50 to
more than 100 feet beneath the land surface. It was evident that a
detailed study of ground-water conditions should be made in order to
determine the occurrence, depth, and yield of water-bearing beds, the
depth to the water level, the quantities of ground water that are
pumped each month or year, the trend in movement of water levels result-
ing from irrigation, and the safe yield of the water-bearing formation.

Ford County was selected as the first area to be studied in detail,
and at the request of the Bureau of Agricultural Economics, United States
Department of Agriculturc, the first studios were made in the part of the
county that lies in the valley of the Arkansas River. 4 roport covering

the entire county will be prepared after the investigation has been com-
pleted..

An inventory of the wells and pumping plants in the Arkansas Valley
in Ford County revealed that the total pumpage of ground water in 1938
amounted to more than 10,000 acre-feet. About 4,760 acre-feet of water
was pumped from 187 wells for irrigation; about 3,707 acre~feet was
pumped for industrial uses; and about 1,702 acre-foct to supply Dodge
City and the Kansas Soldiers Home at Fort Dodge. Tabulated reeords of
all wells visited together with maps showing their locations and the
logs of some of the wells are given in the present report.

el




Most of the ground water is pumped from Quaternary alluvium that
underlies the valley. The alluvium consists of gravel, sand, and silt,
and ranges in thickness from a few feet to 100 feet or more. There are
two beds or zones of water~bearing material beneath much of the valley,
referred to locally as the "first" and "second" waters. The waters from
the two sources stand at slightly different levels and differ somewhat
in quality. There is some evidence that the deeper beds containing the
"second" water may be of Tertiary age. The Ogallala formation, the
Tertiary ages crops out on both sides of the valley except in places
vherc it is covered by dunc sand, terrace gravel, or loess of Pleistocene
ages The dune sand and terrace gravel occur mainly on the south side of
the valley, but some dune sand is found also on the north side. A thin
mantle of loess covers both sides of the valley., Cretaceous sediments
crop out along the north side of the valley ncar Ford and are belicved
to undorlie the Tertiary sediments in and necar the valley,

The water in the alluvium is derived mainly from rainfall on the
sandy bottom lands, underflow from upstream areas, and seepage from the
Arkansas River at certain times of the year. One of the three north-
south profiles of the water table shown in the report indicates a ground-
water divide several miles north of the valley, from which the water
table slopes toward the valley with an average gradient of about 6 feet
to the mile, indicating that water percolates into the alluvium from the
north, Sufficient data are not as yet available to indicate whether
there is a similar divide south of the river. The belt of dune sand south
of the river appears to afford a good catchment area, and it probably con-
tributes water to the alluvium in the valley.

At the start of the investigation about 37 wells in different parts
of Ford County were selected as observation wells, and periodic measure-
ments of water levels in them were begun in order to obtain information
in regard to the fluctuations in the ground-water reservoir, Descrip-
tions of 23 of thesc wells, all in the Arkansas Valley, and the water—
level measurcments through January 1939 arc given in the present rcport,
The period of record is too short to warrant an accurate interpretation
of the fluctuations in water level, but the program of measurements is to
be continued and should prove valuable in future years.
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195 |[SE4NWH atc. 3] WENRY BESTEGAM T Ao g | aaf | v | &L do Ay to 5 | I5 82 =138 G 3 340 200 E & b _
196 |SELNWYS wte 31 3 = = de | e TS e 4y Ao o e > - 3 300 2502 & T i £
187 |SWSNEY wte 31| ALBERT KLINE| R 2 el g T S 4o A | bl B Im-rt-33 £ 3 dow | mod | E e 10 S e i
199 \SWANENg 22 31\J. € MAY St 1930 | Ao e 2esl bl GL F o b =0l Badcuw-ie-38 C Fi i e 540 E T 2% o
139 |SWYNE4 wec. 3] |ELPCYPHERS | R. UDAN 1931 Ay D | 244 | GL Ao s | =8|y lp=i0-38 & 3 300 300 3 ¥ 2%
190 |SEJg NES < o 2] HERMAN FREEMAN Ao | 1435 | da DR | 279| 16 | GI Ao Ao il ks peraed] & 3 1300 300 | F ’ 2 e ¢ R
191 |\SELNE Ny e . 2) \MIKE FEDILLA | BERT JOHNSOM| 193¢ ds e tardl o0 LER | . Ay de 407 | I5 29 Bk T < - ldog | Teb | & E Ni_ & e )
(92 SE4 NE/4 ax o 2V MRS MA-OWENS) g _if2¥ As D | Zht | &0 BT A da 0.0 | 1555 \//-10-38]| C . 300 o0 & T uz::)?_ . ‘
193 |5E/4% NEY% wec. 31| C.E BIVER QWNER 1922 | de pelme| Ml gr | | b | de |55 S lpe-d C Lt SN SRS LT - BATTERY OF 2 SHALLOW WELLS
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(September, 1929)

RECORDS OF IRRIGATION, INDUSTRIAL AND MUNICIPAL WELLS

in
FORD COUNTY, KANSAS

| T 1 L o ¥ &
| B 1433 5 & Sl 5 232 | ™ ot
s | L gl ElsE B ) sphd Bl | ¢ | 8 85353 390 | 1
Well Ho. s Owner or tenant = Driller > @3  w | Be| 83 5 g 3 S¢ ehEg 3:.5%% o b 8 ‘;% 555 2‘5; 5 3 g
= e I | 5% | 28 | w| BLE e f.5| 9 $5Rdgeid .3 o o2 33 B2 |G 5 | 3 e
7265, R. 22 W. ok B i el e 1L NG, Pk LR HES L 2 Z
SAND & T B
194 WW 4 SEN% <cc. 31| BLRUNDAGE BERT JoHNSON | 1934 |VALLEY b | 2LE0 20 | &I GRAVEL \ALLUVIUM| *0.5 | /0.1 |W-10-35| C 3 350 300 & x !
195 WW4 SE4 et c. 3)|G.E.EAGAN Ao 1934 Ao De | 2868 1L | 0.8 Ao Ao 0. 8| 152 b3l L 3 3590 300 | G b 8
196 Wl NW s eqc. 22| JOHN GODFREY| OWNE 1932 Ay Dr | #3949 I#lrisl &¢I 20 do +0.5 | 36,41 Wo-25-3¥] C wa 250 382 | £ I 5%
197 \SW e Nivlg coc . 320/ WILKINSEN |BERT JOHNSON| /915 Ay DR | ¢34 | 4§ W Ao Ao ¥i.5 | 3453 w-253 C 33 990 “F00 E i 40
198 \SWa NWie <tc 33 BUNCH BRIWN _ Pl Ao P i M3 16 | &L do | 4o i | 2435 h-26-38 L - 500 400 7 54 10
197 |SE LN W fgcoc 32\ WALKER ESTATE TOM WALKER| 1928 | Ao YA Y Lo L lvas| spg@ipaeagl ® = i o8 5 = I | vseo o
200 \SWS4NE 4 aec 32| E.G M00DY OWNER 1954 Ao e B8 7 18 | C.K Ao A 0.3 | 2580 |10-25-38| C . i 400 400 E I " o
201 |SWhNES 20 . 320).ED. HOMAN |J.0.JOHNSON | — | 44 Dr | 3¢.9| 20 | C.K. 24 do  p.6 | 22.90 \1-735| C 2 | 24 300 E b5 s
202 WE SE4 2ec 32IWM- RCooK | OWNER 1924 | Jo Pe 431 20 | LR Ao de  |+0.§ | 29.7510-25738 C & |/000 f00 | G- I 35
203 Wl SE/ wie, 32\ WM. AKERS |BERT JoHNSON| 1935 | dy Jg Rl 20 | R A Ao ~H0| Ssgsiy-9-E E va 450 400 G I 7 .
ot WEM SWH ecc. 32 FRED BONNERLNG A4 /924 Ae g 2834 12 | GR Ao A 410 | 2878028 Cc | 5 | 508 Sgo G & 1o BATTERY oF 3 SHALLOW WELLS
205 WEY SWaeic, 32 JESS STAGGS | JIM JOHNSON| 1925 | Ao PE 1281 | R 24 Ay 0.0 | 23.1% |10-10-38| C 4 590 4450 E i 17 7
206 WG SWA cec, 32 VIC CARSON |\DUKE & CARSON| /922 Ao DR | 2%4| 20 | CR. FRAYEL gg/ﬂ%ﬂa 10.8 | 1#al |[0-26-3F] C 12 12800 ) JLAR. L & B e AT TEXY OF /12 WELLS ; /10 SHALICW, 2 DEEP
207 \NF4SW4% <co 33 M. HULPIEY o 1738 | Ao be (1@ kT 8.5 GRAVEL \06ALIALA | 0.0 | 3/.26 |/0-25-38| T ¥ | 1000 500 E 4 70 SHALLOW WATER To BE CUT /N AL f‘ffﬁd
208 \NWASWH e 33 o e o A4 bp &gy e | 5l | ?fi\‘;pvg ALLUVIUM| 0.0 | 24£0 | J9-25-38] R - eI B i - A Uh;g’ ATTERY 0F 6 SHALLOW WELLS
20T NWESWS o 23R L. DILLEY |BERT JOHNSON| 1921 A PR \fag ¥0 | GL | |GRAVEL l0GALLALA|E 1.0 | 3408 10-28-35| C & |/poo 00 £ - 4 1 ATTERY of 2 WELLS; 1 DEFF & ] SHALLow
210\SwhsSWh e, 330N, NEVING _ e | —— | A4 DR _|125.g1l&8 |GI&L Ar ,f’,‘.%‘f’gf’f -9.3 | /2.09 |10-253%] ¢ Y00 750 E : 29 |BATTERY oF 5 WELLS: ,,z DEEP & 3 SHALLOW.
_ 14 Dr., drilled. : - » -
2/| Reported depths below the land surfade are given in feet; measured depths in feet #nd tentls below|measurimg points.
3/ G.I., galvenized iron; O.W., 0il welll; C.R., concrete riings; I., |iron; O.B{, oil bdrrels; T.W.,.tractor wheels; W.I., wrought iron; B S.-1 boiler gteel; GJP. galvanized pipe.
4/ c., horizontel centrifugel; V.C., ventical centrifugel;| T., turbine; N, node; R, rdmoved; B, plungér type;|F, force; A.L., air 1ift. = -
5/ E, electric; G, geq engine; D, diesell; T, tractor. e L
__ 6/ 1, irrigetion; A, gbandoned; P.S., pyblic supply; Ind.,| industrigl supply; [A.C., air condifioning.| B | 2 i . | .
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RIVER DIVERSION PUMPING PLANTS
UNITED STATES DEPARTMENT OF THE INTERIOR / /
GEOLOGICAL SURVEY :

WATER RESOURCES BRANCH

RIVER _PUMPS

RECORDS OF ﬁ:n X /-— 2 /(‘D -CouNTY K /] \/ S/ 15 STATE
U 8. GOVERNMENT PRINTING OFTIOR 1930 6—7028
g % P R o A S e . e v momwoomn | o |ACRES | . R
No. LOCATION OWNER OR NAME DRILLER Topographic sbove sea E l::f; CH Depth to Thick- Character of Geologie aﬁr&?l [ boralGloior Date of e prey, - Datsid 72;!:& S Use of — Temperatare s REMARKS
L2z7s, Rz W St o il s or bonel marc | meesmrement SI2E |lcapcny " pffowee] T kR P
Feet Feet Inches Feet Feet Feet Feet P, G.P.M. Beel . e
[ WW/% SWkh ecc.22|RAY L. SHELLHEINER. Valley _ % 4" oco-taso & I Sz River diversion (1o -12fest head)
Z |SE 'lh SE'la Sec.22 | M.E.NEAL Valley o C 8" |1zeo-iseo G I 6S River diversion
= SWha SWia sec.3( 7_\}». 1=, Riege! Vallcj : 5e : & jo" G i 40 River diversionw
L Taasg RN Sy R ile
4 | SE#a sec.35  |wm.C FOWLER Valley @ 8" |i2oe-izes| ge < e [ |se-d4p Rwer diversion
5l Sec.3L |4, MOLITOR Va lley & i Izo00 ) I 42 River diversion
b | sEm sec. 3 |JE.LOVETTE Vallay ¢ @ L H) A G T 20 River diversion
T.2S. IR - 2i5W. T | L fg N
7| swhe <ec. 24 | J.E.BURKE Valley i € 6" | 12eo 2 G I oF River duwersion
T27S., R. 24 w. [
; = . , used in  Zerjanctien
B |NWly SEYUs gec. 4 |WILLROADS PROJECT Valley @ 8" 1520 E 1 300 River dwersion (w:’fh S ek "i/:-ﬁ“\ .
T.265.,R.25W. ’
O | N /o sec.3O CHAS. STAPLES Valley a 5 8oo E ; 4 .?élfo'fq River diversion
T27S., R.24W. :
10 |[NEUaSEVa sec.3 | JUPGE KARL MILLER Vallay & 8" |2200 E I 15 River divereen
SR AN 2 FS
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