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Introduction 

In July, 1937, grounajwater investigations were begun in Kansas 

by the Geologica1 S~rv-ey, Uni,ted States Department o ~~ter~o~ in:" ./J 
cooperation with the Kansas Geo1og:J.cal Survey, Dr. R O. Moore, State f ="-----,.....--~-~~"'""'-.._.. ... _ ,HI, 

r(leologis~}~,.and witb. the .Bivision -oi S~ita.tion of t e Kansas Board of ;/-, 
'·-~ "'I rt,,.:.,; 

Health,~Earriest"d. Bo;yce,-chief-E~gi;e~r;f Wi ~k was begun :tn the ,:'>' 
-----.......~ .. - .. ~~_%l'~~-:$A-~...,!'(....,,,.~ll"'~~-,,;,i:r~~ 

"Equus Beds" area of south-central Kansas by D., • 'Thompson and. s. w. 
lob.man of the !f ~~=;._~ological Survey .. 

It was ~•r...::looe~~itr£1ientiim that work ,fe _~tarted.~-~~~!~-~~ __ , 

Kansas as soon as studies o! critical areas in south-central Kansas had 

been completed. HQwever, numerous inquiries were reteived in regard to 
\ ' 

the possibilities of utilizing groundfwater £or irrigation in parts of 

so~thwestern Kansas, as an aftermath of several years of severe drought • 

.Accordingly, s. w. Lop.man; was instructed. to make a ,brief investigation 

in Ford County, Kan_sae1, in November, 1937, in order to determine the 

nature and extent of' recent developments of vrater supplies from wells on 

the uplands 6f that county, and to deter.mine what additional studies should 

be made in the .near future. After a brief -field investigation the £01-



r'\ 
J 

UA general investigation of ground-water condi,tiol'l.S should. be made 

that will cover not only Ford County,- but-also as much of the territory 

adjoining as 1,s necessary to make an adequate interpretation of the geo-

logic and hydrologio conditions in each 1ocality as to occurrence, depth, 

and yield of the water..,,.bearin~ beds and the deJtb.. to the static water level, 

a:Q.d to determine so far as J>OSsible the safe -yield I of the water-bearing 

formation, 

1tJi. program of wa.ter-leve1 me,asurements should be pegur.i.. immediately to 

obtain observations bsfore there is any signiftcant change from natural 

conditions undisturbed by pumping ;f'or irrigation., The measurements should 

be continued in subsequent years and records should be obtained of th& 

quantities of ground/water that are pumped each month or ye8!;'1 in order 

to determine the trends in movement of water level resulting from irriga-

tion and to check preliminary conclusions as to the safe yield of the 

water-bearing formations. There is at present so .little use of 8I'Ou.nd 

water for irrigation in ?ord Oounty and the adjacent territory that an 

unusua1 opportunity is offered to determine hydrologicr conditions as un-
_/ , 

af'fectea by a.r'fiificial withdrawal .. lt 

_/ Lbhman, s. w., Water supplies from wells available f'or irrigation in 
the uplands of Ford County, Ka.nsast Kans. Geol. Survey Min. Res, Ciro. 9, 
P• 9, 1938. 

In accordance with the above recommendations, the writer was a~signed 

to the area October 1, 1938. A program of periodic water-level observa-

tions was begun immediately and about ~O wells were .selected at strategic 

po:t.nts over the entire county. 



In October, 1938, shortly atter the work began, u inter-agency 

conference was held in Dodge City in order to coordimte the efforts ot 

Federal and State agencies that are concerned with probleml!I relating to 

the n.ter resources of weetern [ansaa. Those present included R. c. Moore, 

State Geologist, H.P. Burleigh and J. s. Reger, of the Bureau of A&ricul-

tural Economies, United States Department of .Agriculture, w. N. White, 

S. w. Lohman, and H.J.. Waite, oft.he Geoloci,cal Survey, United States 

Department of the Interior, Robt. v. Smrha and lenneth McCall, of the 

Division of Water Resources, State Department of Agriculture, and Ro&er 

Stewart, of the Farm Security Adm.inistration, of the United States De-

partment of Agriculture. J.t this meeting the support of each State and 

Federal agency ~aa ~led.ged to the investigation being conducted by the 

Bureau of .Agricultural Economics in planning a land-use program in the 

Arkansas Valley in western Kansas and eastern Colorado. Mr. H.P. Bur-

leigh outlined the type of investigation that his orcanization desired 

and stresl!led the necessity of having the investigation completed as soon 

as possible in order that a preliminary report might be completed early 

in Fe).;,ruary, 19.39. The writer was made responsible for that part of the 

Arkansas Valley that lies in Ford County. The present report, therefore, 

concerns th.st part of t.'loie Arkansas Valley th.at lies in Ford County. 

The work was done under the general supervision of e. E. Meinzer, 

geologist in charge of the Division of Ground Water, of the Federal 

Geological Survey, and under the immediate supervision of S. 1'. Lohman, 

geologist in charge of groum.,..ter investigations in Kansas. Through 

the courteay of Mr. Burleigh, several members of the Bureau of Acricultural 



Economies were assigned to assist in the work: Oliver :Ba.singer, who assisted 

in the well inventoey; J. L. Jones and C. J. :Borden, who ran several lines at 

instrumental levels; and Tom Steele, who spent one day with the writer. Mr. 

JSruce Latta spent 4 dqs assisting in the inventory of wells. Mr. Walter N. 

White, engineer in charge of ground/water investigations in Texas, who 11 

well acquainted w1 th groundfwater condi tiona on the High Plains in several 

states, offered many valuable suggHt1ona in regard to the work. 

Special acknowledgment is due to J'red Moon, Irrigation S~ecialist, 

~ansaa p0wer Company, Dodge City, for giving freely of his time and knowledge 

of the area, for accompany-1Ilf; the writer in the field during um.ch of t~1e well 

inventory, and for assisting in comn111ng PU:i.n:>age estimetes on all electrical 

in~tallations in the area; and toj. ]!Ired Kirkpatrick, City Eng:1.neer, for 

furnishing a linen mB.t> of the City and for placing :1is office facilities at 

the disposal of the writer . 

.Acknowledgment for helpful information is also due especially to the 

following ~ersons: State Senator J.C. Deniou and Jay Baugh, Dodge City 
., . ~_) 

Daily Globe; J'ranlc Dunkley,,secretary of the Dodge City Chamber of Oommerce 
l\ ) 

and secretary of the S-pecial Irrigation Committee of that organization and 
J 

C. C. Isely, chairman of the same Oommittee; P.R. Browne, of tbe Johnston 

Pump Company, Dodge City; Glenn Faulkner, County ~ineer; Rex Reynolds, City 

Ws,ter Commiuioner; .A.. M:. Truman, Division F4lgineer, and Dave Kriegh, Drafts-

man, both of the Atchison !opeka and Santa Fe Railway offices at Dodge City; 

H. I. ChriRtensen and Frank We~terman, of the x~nsas Power Compe.ny"'s plant 

near Fort Dodge; E. E. Vance, Engineer in Charge of the Power Plant at the 

Kansas Soldier• Home at J'ort Dodge; U. G. »alderaton, Dodge City; Tom Stauth, 

Jim Johnson, Oscar Johnson, Shannon J 0 hnson, J. R. Maas, Joseph F. :Bauer and 

and Roy- Curry, drillers in the area; and to all o:f the well owners who k-1.ndly 

:furnished helpful information concerning their wells. 



5. 

Geology and groundf-ater condition• 

Outline of geologic formations.- !he geoloa of the Jrkaneu Ve.lley 
_/ 

in Ford County has been disoueed in a general way in eeversl earlier 

_/ Lohman, S. W., Wat~r supplies fror~Jlells available for irrigation in the 
upland• of lord. County, D-nsu: KanU'Geol. Surve,-. Mineral Re&ources Oir~ 
9, pp. 2, 3, 1938. ' 

Smith. &rold !. U J'relimi:nary notes on Pleistocene gravels in south-
western Kansas: Ians~Aca.d.. Sci) Trau•~:b4 ~••• Vol. 40, pp. 283-291, 1937. 

!he principal depo•its in the area consist of the following: the alluvium, 

dune sand, terrace gravel, and loess, chiefly of Plei•tocene ae;e, and the 

Ogallala f::irrnation, of Pliocene age. 

These denosite are underlain throughout most of the area by CretaceoUI 

ssdiments, consisting of the Greenhorn lines tone, the Oraneros shale, and the 

Dt>kota se.nd.stone. !he most prominent exnosurea c,f Cretaceous sediments are 

along the north side of the .A;rkensae River Valle1, jut west of Ford. Ifere 
U.S. 

the J.)akota sandstone is exposed just north of'/ ighway 154, and the Greenhorn. 

limestone has been well exposed by quarqing operations about 3 miles weet of 

;') tho Dekota outcroR {§ aec. 14, T. 27 S . , R. 23 Dekota sand• tone 10 
/ 

also exposed in at least two places north of the river, 1n sec. 35, T. 27 S., 

R. 2~ W. One of these outcrops is known locally- as the tepoint of Rockl"; the 

other is a rather prominent scarp of sandstone known locally as the "Black 

Pool", from a 1mall pool of standing water at the base of the 011.torop. !he 

preeeace of Cretaceous underlying the area 1s known in some 

from the records of oil and water • elle. The Graneroa eh.ale hu been pene-

trated in a n'W11b•r of ••lls in Ford County, a few of which are in the J.rkB.DSas 
Valley. Seyeral irrige.tion wells in the valley on the south side of the river, 

eut of J'ord, are reported to reach aa.nd.1tone tentatively believed to be the 

ft/ Dakota/ !,lee logs on 6 and ~/),. 



6 

Log of L.A. Lamb's irrigation -,rell (Well 38) located about½ mile so11th 
of Ford, Kansas/ (Log by memory from J. R. Maas, driller)• 

SW} SW:f sec. 4, T. 28 S., R. 22 W. 

Sandy loa.m 
Sandy loam with hard, white, limy nodules 
Sand, mixture of quicksand cemented with 

whitish-blue sticky clay 
Grtivel, medium to coarse, 1"-i th intermixed 

yellow clay and occRsione.l clay balls 
Sandstone (Dakota?) e.t tote.l depth of 

Thick-
ness 

( f,::,et) 

6 
22 

6 

44 

Depth 
(feet) 

6 
28 

34 

Note: A blank casing was sunk 40 feet into water-beering stratum after 
which a bell was put on and the casing put dov;n an additional 10 feet to 
total depth. 

Log of J. J. Mae.s' irrigation well (Well 40) located ebout 2t miles 
southeast of Ford, Kanses/ · Log by memory from J. J. M.aa,s, driller) r 

swt NE} sec. 1~, T. 28 s., R. 22 ~-

Ss.ndy loam top soil 
Loam, mixed ,n. th gyp nodules & ha.rd dirt 

(Water at 24 feet) 
Gravel, medium to large 
Clay, yellov' layer 
Grsvel, medium to large 
Sandstone, (Dakota?) at total depth of 

7 
17 

18 
l 

?J 

7 
24 

42 
43 
69 
69 



Log of E. v. Malia's irrigation ~ell (Well 41) located about 3 :niles 
southeast of Ford, Kansas; (Log by memory from J. R. Maas, driller). 

SEt NW} sec. 11, T. 28 S., R. 22 W. 

Sandy loam 
Soft-dirt loam, r-ith white, limy nodules 
Clay, sogg:v, blue to yello~. 

(Water At '?6 feet) 
(.'uicksand 
Gravel, large-size (buckshot to pea size, 

minimum of big cobbles) 
Shale, blue, sticky 
Sandstone, (Dakota?) 
Sandstone, fine l'IEtsh, brownish-yellow 

Total depth 

Thick-
ness 

( feet) 

5 
16 

5 

7 

36 
2 
1 
5 

Log of city l"ell (-,rell 120) at Dodge City, Kensas. 

SW¼ NE} sec. 35, T. 26 S., R. 25 f;. 

Sand, fine 
Sand and grevel 
Rock Y'i th streaks of fine stmd 
Clay 
Sand 
Clay 
Sand, fine 
Clay 
SPnd and gravel 

8 
28 
7 
3 
5 
7 

18 
7 

64 

Depth 
(feet) 

5 
21 
26 

33 

69 
71 
72 
77 
77 

8 
36 
43 
46 
51 
58 
76 
83 

147 



8. Loge oft~ wells put down in the vicini~ f the 
Xan.sas Power Co.•s plant in the pt aec. 4,'f. 27 S., R.24, W. 

!rh.1.ckneaa Depth 
!eat _l _______________________ (_t-::-•-•t_) __ ( __ f---:••~t .... ) 

'fop soil l l 
Jline aan4 2 3 
Coar•• aan4 16 19 
Medium sand and "mapeaia" 9 28 
B's.rd 1 magnee1a" and clq 4 32 
Hard "magnesia", clq and fine sand 52 84 
Medium sand and "magnesia" 11 95 
Coar•• sand and "magnesia" 10 105 
Coar•• sand, graTel and "mynesia" ao 1.25 

Static water level 5.5 feet. 

!est _2 ___________________________ _ 

!op soil 
11ne sand 
Coarse aand and gravel 
Olq and fine •and and II magneaia" 

Do. 
'fine sand; 1treab of •magnesia" 
Ola,- and fine sand 
Very hard 11 :ma.gnesia" and sandstone 
J'ine sand and •magnesia" 

Static water level 5.5 feet. 

l 
4 

13 
12 

8 
12 

l 
2 
7 

1 
5 

18 
30 
38 
50 
51 
53 
60 

Test-------,-----------------------Top soil 1 
'fine sand. 4 
Ooar•• sand and gravel 13 
Veg bard 11 m!Q1Hia1 10 

Static water level 5.25 feet. 

1 
5 

18 
28 

!eat-•----------------------------Gumbo 
Coarse sand and gravel 
Terr hard "magnesia• 
Olq and "magnesia" 
J'ine sand and "magnesia" 

Static water level 4 feet 

2 
16 

8 
4 

29 

2 
1'1 
25 
29 
58 

!est 5 -----:::---:-::-------------------,,.-----!op soil 2 2 
Coarae sand and gravel 15 l "I 
"Mapes ta" 11 28 
J'ine sand, "magnesia" and clay 22 50 
Coarse •~d and gravel 10 80 

Static water level 5 feet. 



Test 6 

Test 7 

T11lckness Deoth 

Top soil 
Gra.vel and coerse sand 
"Magnesia" 

Static water level 5 feet 

fee.t) ( f ~ct) 2_.__ __ .,___2-'"'-

16 18 
2 20 

--------------------Top soil 
Clay balls 
Gravel and coerse send 
"Magnesia• 

2 
6 

16 
2 

Static water level 5.7 feet 

2 
8 

21,, 
26 

Test 2 
....,. _____________________________ _ 

Sand, fine 
Sand, coarse, and some gra.vel 
11Me.gnesia", fine send tmd h2.rd clay 
Sand, coarse, "magnesia" and clay 
Gravel end coarse sand, "magnesia" 

and clay 
Sand, coarse, "magnesia" and clay 
Sand, ~oarse, gravel a.nd clay 

Static water level 5 feet 

2 
16 
74 
20 

6 
4 

20 

2 
18 
92 

112 

118 
122 
142 

Test 2 ------------------------------Top soil 
Sand, coarse, and gravel 
Sand, tine, and "magnesia" 
Sand, f:Lne, "w.agnesia" a.nd clay 
Sand, coarse, and gravel, "magnesia", 

and clay 
Sand, inedium 
Sand, coarse, gravel e.nd "magnesia!' 
Sand, medium 
"\fagnesia n 

Static water lsvel 5 feet 

? 2 
16 18 
32 50 
4l 91 

17 108 
9 117 
5 1.32 
8 140 
1 141 



10. 

Thickness Depth 
Test =2~6 _________________ ~(=f=ee~t=)'-----~(~f~ee~t.:::...) 

Test 27 

Test 28 

Top soil 
Sa.nd, fine 

2 2 
6 8 

Sane_, coarse, anc. gravel (water) 
Clay balls 

10 18 
40 58 

Sand, medium 22 30 
Se!ld, coerse, gravel, "m'3.g!1esia" 

clay ( v~a ter) 
",iiia.gnesia'T, very hard, "streaked" 
Sand, coarse, and gravel (~ater) 
"Magneida", very hard, "streeJ-:Bd" 
Sand, coarse, gravel, "magnesia", 

clay ( T-ater) 
Magnesia, verv hard 
Sand, ~edium, a.nd 11;11agnesie" 
Bottom rock 

19 
1 
9 
1 

20 
0.5 
7.5 

Stntic r.ater level 4.6 feet 

fupooil 3 
Girnd, mediu;n 7 
Se.nd, cottr::e, e.-:1d grRvel 1/+ 
"Magnesiatt and clay 12 
Sand, ver:::· fine (quick) 27 
Se.na coarse, gravel a.nd ":'1.8gnesia" 12 
Ss.nd, COP,rse, gravel and "me.gnesia" 66 
"'i!egnesie" 9 
Rock 3 

Static wat~r level 8.3 feet 

J9 
100 
109 
110 

130 
130.5 
138 
138 

3 
10 
2l. 
36 
63 
75 

141 
150 
153 

-----:::T:--o-p-so-i--=· 1:----------------3,,--------3 
Sand, coarse, and little gravel 21 24 
"Megnesia" and fine s11nd v·i t}J 

clay S 32 
Send, fine, packed 18 50 
Clay B.nd "magnesia n, hard 8 58 
Sand, fine 2 ]O 
Srnd, coarse, (~edium) 25 115 
Send, fine, clay and "magnesia" 8 123 
Sand, coarse 17 140 
Sar.d, fi.ne and ":nagnesia" 3 llJ 
SP-nd, coarse, streaked with 

"magnesia" 13 1~6 ------------------------=-"'--------=--~-



' , 

Thickness Depth 
Test 29 (feet) ( feet) 

------------------------''-"-,"\---..__ _ ____,i-.,.;..---J Soil 2 
Clay 4 6 
Sand and gravel 17 2.3 
c~ B 
Sima, flne ~:HI: streaks of clay 21 63 
sa~d and gravel 8 71 
Clay 4 75 
Snnd and gravel g 83 
Clay 2 35 
Ss.nd snd gr'::vel 67 142 
Cl~y 1 11..3 
Hock, hard 1 1,44 _ 

Test 0 
Soil .3 .3 
Sand and gravel 15 19 
":'lagnesia" rock 4 2.3 
Clay 10 3.3 
Fi..ne sand 12 45 
Se.nd, fine vri.th clay streaks 15 60 
Send end g:revel 11 71 
Rock 8 79 
Sand and gravel 4 83 
Rock, hard 2 85 
Sand and gravel 66 121 

Test l 
Clay 2 2 
Sand and gravel lS 20 
"Magnesia" rock 6 26 
Clay 12 38 
Sand, fi.ne 10 48 
Clay .3 51 
Sand, coarse 11 62 
Sand ~nd gravel 6 68 
Clay 2 70 
Sand a.nd gravel 84 



12. 

Logs of abandoned city wells in Wright Park at Dodge City, Kansas. 
NE} NWf sec • .35, T. 26 S., R. 25 W. 

(West well) 

Sand 
Clsy 
S1md 
Stmdy clay 
Clay 
SAnd 
Clay 
Gravel 
Hard:,an 
Gravel (2nd-water gravel) 

First water 
Clay 
Sand 
Clay 
Sand 
Cla.y 
Cement rock 
Gravel (?nd-water gravel) 

(Ea.st Well) 

Thickness 
(feet) 

24 
8 

12 
27 
19 
7 
8 
.3 
2 

25 

26 
35 
8 

2.3 
5 
9 
4 

23 

Depth 
(feet.) 

24 
32 
Mi 
71 
JO 
97 

105 
108 
110 
1,35 

26 
61 
69 
92 n 

106 
110 
133 

Log o!: irrigati:m well 23 located a.t t:1e Kansas Soldiers Ho'°-e, 
Fort :Cadge, Kensa.s 

Soil 
Clay 

SWf 1.TE¼ sec. 3, T. 27 S., R. 21,_ W. 

Sand and gravel 
Clay and "magnesia" 
Sand, fine 
Clay 
Sa.nd, f.ine 
S•i:dy clay 
Sand 
Muck 
Sand and gravel 
Sand, packed 
Sand anc gravel 
Clay 
Sand, coerse 

Total depth with plug, 153 feet 
Driller: L.B. Byassee. 

2 
10 
15 
11 
19 

.3 
10 

8 
8 
4 

31 
6 
3 
5 

19 

2 
12 
7l 
38 
57 
60 
70 
78 
86 
90 

l?l 
127 
130 
135 
154 



13 • 

.Alluvial deposits.- Tr1e alluvial sands and gravels co!nprising the 

fltiof lain of the Arkensa.s r:?i ver are the most extensive de9osi ts of the 
I 

area ilnder d:l.scussion and are the most productive source of rater. Most 

of the irrigation wells in the velley obtf'in sup:)lies from these de:Josi ts. 

T:.1e alluvium of t 11e Arkansas Valley consists of silts, sands, !?-nd gravels 

that were deposited in the old valley cut by t.he A:rkc:.nsas River. The 

sediments acc1l111ulated over a long period of time during which t'1.•~ cha.nnel 

shifted latera.lly several ti:'!les, e.nd it i;;' believed the.t sorne c'1enosition 

is still ta.king place. The thickness of t1e alluvium ranges fro:n a 

fev; feet to 1:)0 feet or more. 'I'he ·,1:J:::,er ;:iert of t,h_;, Ytlley fill is be-
_/ 

lieved to be of Recent e.ge. S:ntth suggests that in some places the basal 

_/ Ide:n, p,:J. 2f!/7. 

pa.rt of the fill :nay ..:,ossibly be of Tertiary age, a.nd that "much of the 

fi.11, hov,,ever, :nay well be of Pleistocene age, et t:1':lr contempDraneous 

with or younger th.an the terrace deposits." The basal "rock" reported 

in some of the driller's logs of test wells i.n the valley near Fort 

todge 0ee logs on pages 8 to 12) may ,)ossibly be of Ogallala ege. 

In t\l lo~ of e.r.c f,1,tmdoned city l"ell in Wright Park st Dodge City, 

( page 12) "ce:nent rock~ 4 feet in thickness> is re,)orted at e depth 

of 110 feet, enc this is underlain b 2.3 feF:t of "water gravel". More-

over, a well drilled by Tom Stauth on the south side of the river at 

Dodge City in 3ctober 19.38 encountered :1.lard rock at. a depth of 117 feet. 

T:lis vrell was drilled for A. J. Kline for a domestic supply in the 

NE} SE¼ sec. 3/4, T. 26 S. , R. 25 W. (~ee log pagel..49. If described 
I 



Log of A. J. Kline's 4-inch domestic well located on be south 
side of the river at Dodge City. (Log f:1rnished by Tom Stauth, 
driller). 

NE: SE} sec • .34, T. 26 S., F. 25 '1. 

Soil 
s~md, dry, mealy 
Gravel 
Clay 
Gravel 
Clay 
Water gravel 
Clay, streak 
Wa. ter S8.nd 
Clay formation 
Gravel, good 
Quick sand 
Water gravel 
Hit rock (good ~nd hard) at total depth 

Static water level, 7 feet. 

Thickness 
(feet) 

.3 
4 
4 
2 
4 
J. 
4 
.3 
4 

61 
12 

2 
13 

Depth 
(feet) 

3 
7 

ll 
1.3 
17 
18 
22 
25 
29 
90 

102 
104 
117 
117 



Log of Henry Ha.ttrup' s irrigation '\l!ell (1Well 44) loca.ted in 
the Arkansas V~lley near the east county line. ~Log by memory from 
the owner.) 

SE} NEf sec. 23, T. 26 S., R. 21 W. 

Top soil 
Sa.nd, fine and dry 
Grevel, dry 
Gravel, ra.ter-bearing, good, nedium to coarse 
Sandy clay, fine 
Gravel 

Total dept..~ 29 feet 

T'1ickness 
(feet) 

3 
2 
5 
7 
2 

10 

Depth 
(feet) 

,3 
5 

10 
17 
19 
29 

Log of T. A. Wetzel's irrigation well (fell /45) located i.n the 
Arke..nsa.s Valley near t'1e ee.st county line. : Log by ,ne110ry from 
the owner.) 

SEt SEt sec. 25, T. 26 S., F. 21 W. 

Sandy loa.m 
Sand and gre.vel, cry 
Sand end gravel, coarse, T-ater-bearing 
Send, ,n&ximum of fi.nes 

Total depth 38 feet 

4 
6 

p:; 
13 

4 
10 
25 
38 
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correctly, there is some evidence that t.h.is materiel may b~ :llala 
,1' 

formation. .Additional infor·nation on the thickness of the alluvium 1?nd 

the character of the underlying ma.teria.l must be obtained before the 

s.ge of t1:le lower material can be determined. 

There ap~ears to be a marked difference in quality between the 

"first" and "second• waters in the valley, - the v,ater in the upper 

part of these deposits is much harder than that in the lower oart. 

Drillers and well owners in the area re)ort the occurrence of 2 very 

persistent bed of clay 20 to 40 feet t'1ick) thet separates foe two 
l,.aJ .i,. J 

waters! ganera.lly encountered just belm,' the upner water-bearing 

" gravel • 

.At the present time the upper and lower waters st8nd at ciifferent 

levels, as determined from measurements of water level i.n both st1allow 

and deep wells at two pumping plants about 2 miles ea.st of Dodge City. 

At 'r,ell 210, 7!1easurements of static level in a deep well and shallow 

well located about 5 feet apart in the same pump ptt indicated that on 

October 25, 1938, the llfater level in the shallow well stood 2.'37 feet 

higher t.'1.an the ~,ater level in the deep 1'l'ell. The ehEtllow 'f'ell was 

12 inches in diameter 11.nc'l approxima.tely 28 feet deep) l"hereas the 

deep well was 8 inches in diameter end about 125 fert deep. Slmtlar 

measurements on October 25, 19.38, at ,rBll 20'7 revealed ths.t t 11e water 

in the shallow well stood about 2.39 feet h.igher th':in that in the 

deep vrell. Bo+.h of t:1-ese wells are located in ~)l~.ces that "JlDY he 

affected by hea.vy pumpe.ge from deep wells located at Dodge City and 

in the vicinity of Fort Dodge. 
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According to reports of drillers and residents of the area, 

the "second" water formerly stood slightly higher than the upper 

shallow water, although no meas-:.irements a:!'.'e a.vailA.ble to prove 

these reoorts.It is :)ossible that the heavy draft on the lower water-
. - . -

bearing beds crea.ted by :nunicipal e.nd industrial pumpage in and near 

Dodge City, together with heavy industrial pumpage at the Kansas Power 

Company's plant, 4 nilea east of Dodge City, the ?umping for irriga-

tion !".t the two irrigation wells at the Kanses Soldiers Home at Fort 

Dodge, and from several deep irrigation ~ells in the area, has gradually 

lowered the head of the so-called •second" water. If so, it is highly 

i:nportant t.o make periodic ,·e. ter-level '!leasure''.llents in several deep 

wells ln the area over~ period long enough to ascertain whether there 

i.s a ;:iersistent do11.nward trend, nnd if so to m8,ke some provision for 

reducing tb.:te decline in the future. With th.ts in mind, at lM.sttto 

deep ,.·ells ha.ve been included with the wells sel€cted for periodic 

v.-ater-l~vel obAervetion in the aree .• (See di.sc'Jssion on page S'f .) 

The depth at which the •second• water is encountered i.n wells 

ap0ears to incre1rne toward the west. According to Oscar Johnson, a 

local driller, two wells drilled at 'Fort Dodge encountered the •second" ,, ., 
water 90 feet belor tht" first '1ater. At Dodge City a well drilled by 

:1im encountered the "second" vra.ter a.ta depth of 100 feet below t:ie 

"first" water. At Ho~ell, near the west county line, the "second• 

water was encountered at a depth of 140 feet below the "first" water. 

Gravel was not encountered tn wells at Cimarron at the horizon of the 
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"second• water and little or no water was found. Mr. Johnson re-

ports thst in most pla.ces larger yields are obtainable from t,he 

"second" water than from the upper shallow water. A well drilled by 

Mr. Johnson at Cimarron had a reported yield of only about 20 gallons 
• a minute from the "second" water. Shale was reported at a. depth of 

~wdl 
180 feet in~rt:" According to hi~shale was reported at a depth of 

180 feet in a deep well just east of the old plant of the Kansas 

Power Company in Dodge City. .A flow of salt water at e. dept,h of 

650 feet •a.s reported to h.8ve been sufficiently strong to lift the 

tools in the hole:. This well was drilled to a total depth of about 

980 feet, but no written log is available. 

pyne sand.- Dune sRnd occurs in a belt of variable width that 

:;::,ers the south side of the .Arkansas Fiver throughout w County. ____ J"> / 
. /\thesTdunes probt=;bly derived. from the flooJlain of the river by 

f ~r,- prevailing northerly winds. One sma~l re At! dunes is found on the 
I~., -J _J 

north side of the rlver no:--th of Fo • Smith suggests that the dunes 
~6'A'!>'>I. - --------------------

.L..v ~!: _j Op cit. 

on the north side of the river inay have been derived from the underlying 

Tertis.r0?) deposits~ihis conclusion is in accord with foe vtews of 

the writer. Smith believes t.i1at t:1e dunes are of early Pleistocene age. 

Conditions for recharge of ground water appear to be very fovorable in 
_/ 

the area covered by this mantle of fi.ne s~md. As concluded by Slichter 
,\. 

_/ Slichter, C. S., The underflo?r of the .Ar1t-nnsas Valley: u. s. Geol. 
Surv. ¥'ater-supply Pa.pe.r No. 153, 1906. 



"On the sandy bottom lands 6o percent of an ordinary rain reaches the 

water plane as e. permanent contribution." It appears likely thEt a high 

percentage of the rainfall over the sanfills area ree.ches the water 

table as a permanent contribution. 

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

dissected terrace bordering the south side of the Arkansas Piver at a 

height ef about 15 feet s.bove the level of th, noofltln. Several com-

mercial gravel pi ts ht".ve been opened in these deposits in the area, 

notably on the south side of the river at Dodge City. Smith assigns 

these gravels to the Pleistocene and states that their topographic 

positic>n and lithologic character strongly suggest post-Tertiary erosion 

and deposition. 

Loess.- Although loess is not an important formation in the Arbmsas 

Valley proper, its presence as a surficial 'llantle both north and south of 

the .Ar~:~"l.sas River is noteworthy, parti.cularly in analyzing the effect 

of rainfall penetration in these bordering areas. It is quite likely 

thet t.1:J.e alluvium of the J.rbmsas Valley contains solle reworked loess 

derived from the adjoining slopes. Smith suggests tha.t loess of several 

dif:f'eren.t ages may be present in Ford County. 

Ogallala for.nation.- The Ogallala formation is well exposed along 

the nor·th side of the valley throughout the county. In some ple.ees 

south of the rl.ver the Ogallala is obscured by the safills and 

in other parts of the area it is covered by a thick mantle of loess. 
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The "mortar beds• are well exposed on the north side of the river 

and as they are very resistant to erosion, they generally form. abrupt, 

bluffs. The Ogallala formation consists of interbedded clays, silts, 
c.-. tc,.~ 

sa.nds and gr~vels, whtch in places he.ve been cemented '11.th to form 
I\ 

hard resistant le.yers. The degree of ce'Ilentation, the thickness, and 

the persistence of particular beds range ,tldely and there appears to be 

little uniformity in the formation as a whole. The harder, more indurated 

beds of the Oga.llala generally occur in the upper part of the for nation.) in 

which lime cementation has been active, e.nd in general the coarser, un-

consolidated gravels and sands occur near the base of the formation. The 

base of the Ogallala formation probably lies ~ell below the level of the 

valley floor in most parts of the area, except for a fe-.,; Places in the 

vicinity of Ford where there are isolated hills of the Dakota sandstone 

and the Greenhorn limestone. 

The Ogallala formation probably attains thlcknesses up to 150 feet 

a.long the Arkanse.s Valley in Yord County, al though no actual measurements 
_j 

of thickness were made in the field. Smith suggests that "apparently· 

_/ Smith, Harold T. u., Memorandum on the geology of Ford County: 
M'.emorandum prepared especially for the benefit of the writer and b,eised 
on fieJd notes, October, 19)8. 

a pre-Ogalla.la divide passes through northern Clark or southern Ford 

County. The present Arkansas Valley may correspond roughly to a pre-

Ogallala valley.• If so, this would strengthen the suggestion me.de 

earlier in regard to the possibility that the Ogallala foI'lll8.tion may 

actually be the source of the so-called •second" water in the Arkense.s 

Valley. The alluvium. of the Arkansas Valley in Ford County is confined 
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presumably by Ogallala sediments, nth the exception of the Cretaceous 

•high• areas in the vicinity of Ford, consequently there may be some 

intermingling of the waters contained in the shallow valley fill ~1th 

those in the deeper Ogallala gravels except in places where persistent 

beds of clay mey intervene. 

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

ment of the ground water with respect to the Arkansas Va.lley and the 

gradient of the water table, the three profile sections shown in figure 

2 were constructed. The locations of these sections are shown in figure 1. 

The altitudes of measuring points at several ~ells and at all of the streams 

along each profile section were determined by instrumental levels from 

bench marks of the United States Coast and Geodetic Survey. These ltnes 

were chosen to intersect the largest possible number of ~ells and also 

to parallel) so far e.s possible)exist1ng lines of bench marks. For this 

reason the profile sections do not cross the .Arkansas Valley st exactly 

right angles as desired, and any rigorous interpretation of these sec-
) 

tions '.':lust ta.l{e lnto account this slight deviation from s right angle. 

The longest section, line A-B, parallels a section line about. 5 

miles east of Dodge City and extends from a point just north of the 

Hodgeman. County line to Bloom, about one mile north of the Clark County 

line. This section is based on measurements at 6 wells north of the 
' 

river, one -.,ell south of the river at Bloom, and on t.he altitudes of the 

water surfaces of Sawlog Creek and of the Arkanse.s Fiver. Section A-B 

shows a definite ground-water divide about 4¼ miles north of the Arkansae 
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River that conforms approximately to the surface divide. The water 

table at the divide stands about 25 feet 11igher than the water surface 

of the Arkansas River, indicating a gredient toward the river of abo~t 

5.9 feet to the mile. The water surface in Sa.wlog Creek was found to 

stand 84.6 feet lower than that of the ArkansRs River. The water tAble 

at Bloom, south of the river, stands epproximately 5 feet lower than 

the water surface in the .lrkansa.s River. !lo wells could be found be-

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

a ground-water divide is also ;,resent on the south side of the valley. r According to~ Oliver B••inger, Bureau of Agricultural Economic•, 

there appears to be e. ground,Jwater divide south of the river near Garden 

City, and it is possible that a similar divide will be found in Ford 

County when sufficient data are available. 

The two shorter profile sectlons cross the valley just west of 

Dodge City (line C-D) and at Hoy:ell (line E-F}. Measurements of water 

level were made in 8 ~ells along line C-D and in 3 wells along line E-F. 

These tl"o sections show that water ,noves toward the valley from t'rie 

north, but sufficient evidence is not available to@efini tely(determin_:7 

fae direction of movement south of the river. 

nuctuatione .Q.f. the water table. - The water table in the .Arkansas 

Valley rises in response to replenishment from several sources, including 

rainfall penetration on the sandy, nood plain, or r~ttom lands, the 

·.mderflow down the valley and from the sides and seepage from the river. 

The Arka.nsa.s River has no tributaries that bring in surface 11·ater between 



Lakin and the eastern edge of Ford County. 

There ere numerous factors controlling the decline of the water 

table in the lrkansss Valley, including t.he amount of ?Tater pu:-nped 

from wells, the amount of water lost from the V81ley by plant transpira-

tion and by eveporetion, ane the amount of water lost from the valley 

e.s underflow. In dry years tueve~;~ .,,1f,er,.,~nplied to the under-

flow of tne .Arkansas Valley froin rainfall penetretlon, and the losses 

by tre.nspira.tion and evaporation are higher, CAlling for heavier draughts 

on the ground~we.ter reservoir t..1-J.rough incree.sed pumpage from irrigation 

wells. Conversely, during wet years, the amount of water en::,plied to 
--

the underflow b:;· rainfE.11 and( losses from t 11e J.rv..ansas Fi V~!) ie h1creased, - --- ----
~1e losses fro:n transPira.tion and evaporation !U"e less, and the nu11page 

fro:n irrigation wells is not as great. 

At t~1e start of t.he orE;sE.at .!.nvest,lg"".tion approximately 37 wells 
l.0(4~$/,1ry~1-' 

located at st.rPtegi.c 'lOlnte in Ford Co1.mty e.~:el- ~1~rl.odic '!liaaiire,nents 
1,,1,l~ 

of wa+,er levels >J..ft 1'!,&111 weee -:MC'l'ffi j D order to obtain i.nformation in re-

gard to th"'l fl:.1ctuat:!.011 of t1-1e fr!'O!J...Y?.dfwater reservoir in thr:: area. Of 

t~I.s nu.jber) 23 are located in the Ar1<.ansas Valley·. T'.1e wells vrere measured 

twice nonthly during the period of the field tnvestiga.tion. Beginning 

January 1933, they e.re to be m~asureo monthly. Aut.o.n.llttc wat,:i;:--stage 

recorders ~ave beeri 1.nsu,.lled over three wells in Ford County. T,.o of 

these instruments are loca.ted on dee.? •rells in the uplands, - tho other 

is located in the Arkansas Valley, :9.bout one :!ltle east of Fort Dodge. 

All seml-,nonth.ly '.'neaS1.1rements to date of the l'TatP.r levels in each of 

t~1e 22 w':?lls locat8d in t•.1e valley are gtven on p~1..;res '- (, to 3o • At 

le'.1st 6 rne,;.s'.lrements of water level were riade in 'n0:3t of t 11ese v.'P-11s during 



the period from October, 19J8)to January 1, 1939. The minimum daily 

water levels taken from the recorder charts cf the recorder well in 

the valley (Well 21) are tabulated on ~age ,I. 

The period of record is fa.r too short to ,..arr~rnt l!n e.ccure. te 

interpretation of the fluctll!ltions in water levels or to predict what 

may be the ,,ax1mum range in fluctuati.on. The V8l11e of water level 

measurements is in direct proportion to tr1e length end cont"'mr: ty of 

the records. 

In the 7 observation wells in .. hich eLe water levels stood less 

than 10 feet below the land surface, the maxim.um observed fluctuation 

1'7as 1.25 feet (Well 4, which was pumc>ed considerably in t~1e fRll of 

19.38) and the m-1.nimum fluctuation was J.06 foot. There were net rises 

in water level in four of these wells trnd net declinee in three wells. 

In t:1e eight observation wells in which the water levels stood 10 

to 20 feet belovr t::ie lrmd surfe.ce, the maximum observed fl1lctuation in 

water level wes 1.16 feet end the minimum wa.s 0.02 foot. In six of the 

eight wells t}1e meximum fluctuation in water levels was less the..'1 0.05 

foot. In six of these wells there were net gains of J.2 to ~.38 foot, 

in one there was a net decline of 0.14 foot, end in the other Viell there 

was no net chPnge. 

In t'le four observation wells in which tiw rater levels stood .20 

to 30 feet belO\•· the land surface the maximum fluctuation was 0.81 foot, 

a.nd the minimum was 0.16 foot. Net rises in water level of 0.16 to o. 77 

foot. were recorded at all of these wells. 



In the one observation well in which the depth to water was be-

tween 30 and 40 feet, the :nanmum fluctuation and net. rise in water 

level was 0.92 foot. 

In the one observation well in which the depth to water ~ss be-

tween 50 and 60 feet, the maximum fluctuation and net decline \"as Q.07 

foot. 

In t 11.e one observation v-ell in which the depth to water 11as between 

60 and 70 feet, the :naximum 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. 

l. Albert Ililler, SW4- SW-.} sec. 16., 't'. 26 S., R. 26, W. Drilled well, 
diameter 16 inches, depth 23.1 feet. Hea.suring- point - top of' concrPte 
curb, level with land surff'ci:,. 

Depth Deoth 
to WFit 1'lr Da.t e 
( f eflt,) 

to wA.ter Date 
(feet) 

-·----------
C'ct. s, ·1938 7,35 
('et. J Cl, 1 ()38 
Nov. 1, 1938 7.71 

Nov. 15, 1938 7,62 
Dec: 2, 193P 7.54 
Doc. 15, ~938 7.?0 

Depth 
to water 
(feet) 

4. lJorris B. 'ThoMpson, '!-n1¾ SJil:r sec. 21, T. 26 s., R. 26 w. nri.1.led well, 
diameter 20 iYJches, depth 22.75 feet. Measuring point - tou of rouncl con-
crete curb, \'!. side, 0.4 feet above land surface. 

Oct. 22, 1938 
Nov. 1, 1938 

7. 37 Nov. 15, 1938 
Dec. 2, 1938 ---- JAn. 

15, 1938 
3, 1939 

7.48 
7.74 

,8.=--£2 Dec. 

----------~--------- ---·--------
3. Ward Byers estate, NE¾ NE!} sec. 21, 't'. 26 s., R. 26 w. Drilled well, 
cliemeter 16 inches, denth 186.7 feet. Measuring point - ton of round con-
crete cover, 1 foot above lana surface. 

Oct • 21, 19 38 
Nov. 1, 1938 

17.66 
17.G--o 

Nov. 15, 1938 
Dec. 2, 1938 

17.73 
17.72 

Dec. 15, 1938 
Jan • ..1'~ 1939 

17.64 
17.46 

6. Andrew Bogner, NW¼ SE¾ sec. 22, T. 26 s., R. 26 W. Drilled we11; 
diameter 20 inches, depth 26. '7 feet. Measuring point -- top of .l·dnch 
hole in wooden platform, 1 foot above land surface. 

Oct. 21, 1938 
Nov. 1, 1938 

8.7'6 
8.85 

Nov. 15, 1938 
Dec. 2, 1938 

8.96 
9.06 

Dec. 15, 1938 9.07 



13. Mrs. R. ::. Pt ~ton, NE¼ NF-4 eec. 1, r. 27 e , 26 w. Drilled 
"::'ell, diameter 2() inches, depth 86.1 teet. Measuring point• top.ot 
20-inch C3 sing south side, 1.s feet above land surface. 

Depth Depth Depth 
Date to water '!late to water Date to water 

( reet) ( feet) (feet) 

Oct. 24, 1)38 56.13 I Nov. 15, 1938 56.16 Dec. 15, 1~38 56.18 
Nov. 1, 1338 56.14 i Dec. 2, 1938 56.17 Jan. 3, 1939 S6.20 

54. John A. l!e.tth~·,s, s•.:r.} S,lfl- sec. 29, T. 26 s., R. 25 ',7. Drilled well, 
diameter 36 inches, depth 19.45 feet. Measuring point• top ot 3o•inch 
~nlvanized iron c~sing in east side or pit, 7.4 feet belo• land aurtaoe. 

Oct. 21, H38 3.34 
Nov. 1, 1938 3.14 

Nov. 15, 1938 
Dec. 2, 1938 

a.oo 
2.92 

Dec. 15, 1938 2.67 
Jan. . 3, 1939 2.56 

14. Bert Johnson, s~J ITT¼ sec. 30, T. 26 s., R. 25 w. Drilled well, 41a• 
~eter 16 inches, depth 16S teet. Measuring point - top or l6•1noh gal,....-, 
ized iron casing in concrete pit, 13 feet bel~ land eurtaoe. · 

Oct. 21, 1~38 S.34 
Nov. 1, 1938 s.34 

Nov. 15, 1938 · 5.28 
Dec. 3, 1938 5.17 

neo. 1s, 1938 ,.oa 
Ja. 3, 1939. •~•1 . 

1'1. John N. Clark, S\'i!- SWf eeo. 33,- '1'-·26· S. t R. 25 W. Drilled •11,. dia• . 
meter 16 inch••• depth 166 teet. Mf•auring point - top edge or r~lar 
break in pump head·, 1 toot \bove land aurtace. 

Oct. ?2, 1938 
0ct. 24, 1938 i-r.,9 NOY. ~:·• 1938 

No'Y. r.>, 193.8 
Deo. 2~'- 1938-

17.92 
17~t0 
1'7.S3· 

Dec. 15, 1,sa 11.,2 
Jan. 3,.ltlt 1'1.6'1 

20, ftal.Jll·f4ll1_.t - tm¼~•~·l"-• T. 2'1 s., ,R •. 25 w. 1>r1Ued ••ll, 
diameter 10 inches, de,th 91 .t~t-~,--..,._s:,da't • top ot 01-mlel il"on 
aill unde'I'' Pllll!>, .o.75 toot ~··. laad ••moe.: ·. ' 
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103. P. H. Diehl, 1-. .. 4 t·.1-1 see. 34, T. 26 s., P.. • .- •• Drilled well, 
diameter 20 inchea, depth 23.S feet. Measuring :·:int - top of 20-ineh 
concrete easing, north side, o.8 foot above lan,l surface. 

Depth !>epth Depth 
Date to water Date to water !late to water 

(feet) (feet) ( feet) 

Oct. 5, 1938 7.19 j Nov. 1, 1938 7.29 Dec. 15, 1938 7.18 
Oct. 19, 1938 7.26 Nov. 15' 1938 7.29 Jan. 3, 1939 7.13 

I Dee. 2. 1938 1.22 

197. H. Wilkinson, S1.'I} ?fiff sec. 3:?, T. 26 s., R. 24 w. Dug and drilled 
well, diameter 48 inches, depth 43.4 feet. Measuring point - top of 
rectangular concrete pit, 1.5 feet above land surface. 

Oct. 25, 1938 
Nov. 1, 1938 

s. 

Nov. 15, 1938 
Dee. 2, 1938 

34.17 
34.C2 

Dec. 15, 1938 34.C5 
Jan. 3, 1939 33.61 

2CN.. Jees Staggs, ?~ SW:f see. 22, T. 26 s., R. 24 w. Drilled v1ell, 
diameter 12 inches, depth 33.l feet. Measuring point - top or 2 X 12 
inch ~lank across eurb level with land surface. 

Oct. 10 , 19 38 2.3. 18 
Oct. 20, 1938 23.15 

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

22.90 
22.74 
22.48 

Dee. 15, 1338 
Jan. 3, 1939 

22.37 
22.79 

202. '1illiam R. Cook, NE-!- SEJi- see. 3?., T. 26 s., R. 24 W. Drilled well, 
dia,ieter 20 inches, depth 41.25 fee~. Ueasuring point • top of window 
sill, east side of pump house, i.a foot above land surface. 

Oct. 25, 1938 
Nov. 1, 1938 

28.75 
28.60 

lrov. 15, 1938 
Dee. 1938 

Dec.· 15, 1938 
Jan. 2, 1939 

28.09 
27.98 

UO B. o. r. 1-revin1, S\f.1· S7tt sec. 23, T. 26 s., R. :?4 -:;. Drilled well 
(one or a be.ttery or 5 wells, deep well in pump house) diameter 8 inches, 
depth 125 reet. Heasuring point - top or B•ineh, iron casing in pit, 3.3 
feet below surface. 

Oct. 25, 1938 1~.e9 
Nov. 1, 1938 l~.46 

Nov. 15, 1938 
Dee. 2, 1938 

12.29 
11.w 

Dec. 15, 19 38 
Jan. 3, 1939 

11.65 
11.45 
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.trb f' o. 11• Nevins, .,JW¼ sw-i- sec. 23, '1'. 26 s., R. 24' • Drilled well 
(one of a battery of 5 wells). DiaMeter 12 inches, depth 18.35 feet. 
Measuring point top or 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. 25, 1938 9.52 Nov. 15, 1938 9.37 Dec. 15, 1938 9.22 
Nov. 1, 1938 9.48 Dec. 2, 1938 9.28 Jan. 3, 1938 9.18 

,, 
#L. G.D. Cochran, NEJi- SE¾ sec. 16, T. 27 S., R. _23 W. Drilled well, 
diameter 20 inche1, depth 20.55 feet. Measuring point - top of'concrete 
cover, east half, 0.5 foot above land surface. 

Oct. 20, 1938 
Oct. 26, 1938 

10.16 
10.26 

Nov. 1, 1938 
Nov. 15, 1938 
Dec. 2, 1938 

10.36 
10.14 

Dec. 15, 1938 
Jan. 3, 1939 

10.ca 
9.78 

33. G. n. Cochran, s~t NE!- sec. 23, T. 27 s., R. 23 \7. 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 
Nov. 1, 1938 

1.e5 Nov. 15, 1938 
Dec. 2, 1938 

e.01 
s.c3 

Dec• 15, 1938 
Jan. 3, 1939 

7.96 
7.93 

38. L.A. Lamb, SW:t SVft 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, 1.0 foot above land surface. 

Oct. 10, .1938 28.49 
Oct. 20, 1938 

Nov. 1, 1938 
INov. 15, 1938 
Dec. 2, 19 38 

28.61 
28.46 

Dec. 15, 1938 
Jan. 3, 1939 

:?8.44 
28.35 



0 

0 

41. E. v. :~elio., sC)1m~ sec. 11, T. 2P s., R. 22 ·Qrilled well, 
diarrieter 20 inches, depth 71 feet. Heasuring point - top of concrete 
ring cesine;, west si<:l'J, level with land surfc:...ce. 

' 
Depth Depth Depth 

Date to water Date to water Date to water 
(feet) (feet) (feet) 

-
Oct. 27, l':i38 25.85 lJov. 15, 1938 25.78 Dec. 15, 1938 ~5.74 
Nov. 1, 1938 ?5.84 Dec. 2, 1938 25 .73 Jan. 3, 1939 25.69 . 
47. \'larner Jochems, NE-J SE{ sec. 2, T. 27 s., 11.. 21 ., • Drilled well, 
dia:neter 22 inches, depth 28.85 feet. Measuring p'.)int - top of N-inch 
oil barrel casing, north side, 0.9 foot above lani surface. f 

Uov. 3, 1938 
Nov. 15, 1938 

9 .59 
9.57 

Dec. 3, 1938 
Dec. 15, 1938 

9.57 
9.55 

.Jan. 3, 1939 9.53 

44. Henry Hattrup, SE-.} NE{- sec. 23, T. 25 s, R. 21 W. Drilled well, dia-
meter 34 inches, depth 29 feet. Measuring point - top of 34-inch casing, 
east side, o.B foot above land surface. 

Oct. 28, 1938 
!!ov. 1, 19 38 

10.46 
10.46 

Nov. 15, 19 38 
Dec. 3, 1938 

10.45 
10.44 I Dec .. 15, 1938 

Jan. 2, 1939 
10.45 
10.46 

~6. Geo. if. Uolitor, SVf¼ N71-} sec. 36, T. 21 s., R. 21 W. Drilled well, 
diameter 24 inches, depth 29.8 feet; Measuring point - top of 24-inch 
casing, south side, 1.0 foot above land surface. 

- , 

Oct. s, 1938 H.78 Nov. -1, 1)38 12.83 Dec. 15, 1938 lZ.87 
Oct. 20, 1938 12.81 !iov. 15, 1938 l:?.85 Jan. 3, 193:l lZ.32 

Dec. 3, 1'338 12.89 I 
i t 

,_,I/ • 
.30 



Well 21. Judge Karl Miller. tr,'f.t S'lf.t sec. 2, T. 2 7 S., R. 24 ··;. Drilled 
,well, diameter 16 inches, depth 21.6 feet. Measuring point, top of 
concrete block curb, east side, which is 0.2 foot above the land sur-
face. Squinped with 7-day automatic water-stage recorder. Uini-nu'!l 
daily water levels fro~ recorder charts, in feet below measuring point. 

De.te Water De.te Water De.te ','later 
level level level 
(feet) ( f'eet) ( feet) 

Nov. 2, 1938 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 11.71 25 11.58 
8 11.56 2 11.72 26 11.60 
9 11.56 3 11.72 '27 11.59 

10 11.5s 4 11.71 28 11.58 
li 11.59 5 11.70 29 11.60 
12 11.62 6 11.58 30 11.60 
13 11.53 7 11.67 31 11.61 
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 11.61 
17 11.65 11 11.53 4 11.62 
18 11.55 12 11.52 5 11.62 
19 11.65 13 11.61 6 11.60 
20 11.55 14 11.50 7 11.50 
n 11.55 15 11.58 8 11.s0 
22 11.54 16 11.59 
23 11.55 17 11.59 
24 11.56 18 11.59 
25 11.58 19 11.59 

1 



Irrigation water supplies 

During the course of the present investigation an inventory 

was made of the irrigation wells in t,.½.e l.rkansss Valley in Ford 

County, and estimates were obtained of the total pwnpage and number 

of acres irrigated in 1938. The detailed records of all irrigation, 

industrial, and municipal. wells are tabulated at the end of this re-

port. The wells are classified by tov;nships an.d are numbered consecutive:zy, 

the numbers corres)Jnding to the well numbers in plates 1, 2, 3, and 4. 
The locations or wells in Dodge City and in adjacent subdivisions are 

shown in plates 2, 3, and 4. The locations of all other wells in the 

Arkansas Valley in Ford County, Kansas 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 and other small grains, sugar beets, alfalfa 

hay, garden truck, and miscellaneous crops. 

A total of 187 irrigation wells were visited. As shown in 

table 1, the total reported area irrigated from these wells in 1938 was 

2,814 acres, an average of f.!bout 17½ acres to the plant. Most of the 

irrigatbn pumping plants in the vicinity of Dodge City a.re &mall and 

supply tracts of only 1 to 10 acres. ~any of the small plants in the 

city a.re n-sed for gardens, trees and lawns, and :1ence acreage f:tcuree 

for these plants are correspondingly small. Some of the larger plants, 

of which there are approximately ~o, irrigate more than 100 acres. 

Most of the larger plants pump water for irrigating feed crops, and 

also small grains, alfalfa and sugar beets. 



33. 

Table 1. Summary of t,otal acreage irrigated with m:i.ter from wells 
in the Arkansas Valley, Ford County, Kansas, listed by 
townships. 

Township Total number number of wells Number of wells Acree 
ot wells not used in 1938 not reported irri~ed 

T.26 s., R. 26 W. 12 2 0 490 
T. 71 S., R. 26 W. 1 0 0 10 
T. 26 S. , R. 25 1'. 95 12 ,~ 859 
T. 27 s., Jt. 25 w. 13 1 0 178 
T. 26 s., 1. 24 "· 4.3 6 0 47'!, 
T. 'Tl s., R. 24 W. 4 1 0 175 
T. 71 s., R. 2~ w. 4 0 0 191 
T. 28 s., R. 22 "· 8 0 0 319 
T. 26 s., R. 21 w .. 5 0 1 95 
T. 27 s., R. 21 w. l 0 0 8 
T. 26 s., R. 20 w. 1 0 0 14 

Totals 187 5 2,814 

Notes '!'he average acreage is 17.58 acres :,er well. 



Irrigation wella at Kansas Soldiera Home, Two deep well• are 

used. for irrigation at the Ia.nsas 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 
so of this well see page$49~. !be two irrigation wella nos. 23 and 

22) were drilled in 1930 and 1931 respectively. Well 23 is located 

northeast of the administration building and discharges directly into 

a large earthen reservoir. It le cased with 12-inch steel casing, is 

equipped ~ith an 8-atage turbine powered by a direct-connected electric 

motor, and yields about 400 gallons a minute. Twenty-one cubic yards 

of gravel were used in gravel-pa.ckwig this well. The reservoir is 

kept full at all times, and the impounded water is usee for irrigating 

about 40 acres of Soldiers Home 16.nd end an additional 35 acres of 

leased land east of the grounds. 'l'h.e crops irrigated include 2 acres 

of intensified truck garden mder sprinkler system, 4 acres of truck 

garden, 12 acres of wheat, 20 acres of alfalfa, 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 12-inch steel 

casing, and equipped with a turbine powered by a direct-connected electric 

motor. The well has a rated capacity of about 1,000 gallons a minute, 

but under average pumpin& 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 J wells ere shown in plate l. 



Table 2. Total pumpage, by townships, from irrigation wells in 
the .Arkansas Valley, Ford County, Kansas, in 1938. 

Township Total number Num.ber of Number of Number of 
of ,veils wells not wells with-. wells figured 

used in 9ut pumpage for total 
1928 estimate. pumpage. 

T. 26 S., R. 26 w. 12 2 0 10 
T. 'YI S. , R. 26 W. 1 0 0 l 
T. 26 s., R. 25 l'. 95 13 6 76 
T. 'Z7 S • ., R. 25 W. 13 0 0 13 
T. 26 S., R. 24 W. 43 fi. 4 .33 
T. 'Z7 S., R. 24 W. 4 l 0 .3 
T. 'Z7 S. , . ''R • 23 W. 4 0 0 4 
T. 28 S., R. 22 W. 8 0 l 7 
T. 26 S. , R. 21 W. 5 0 0 5 
T. '27 S., R. 21 W. 1 0 0 l 
T. 26 S., R. 20 W. 1 ....Q. _Q _.!, 

Totals 187 22 11 154 

Total pumpage 
(acre-feet) 

956 
14 

1614 
196 

1107 
m 
233 
233 
87 
15 



An estimate of the quantity of water pumped annually by the irrigation 

plants in the Arkansas Valley in Ford County has been made, based upon reported 

estimates of pumpage obtained from each well owner. (Table 2) For wells 

that are pumped by electricity, pumpa.ge estimates were computed from power 

records that showed the total number of kilowatt-hours eonsW11ed in 1938. 

Kn.owing the total annual conSUlllption for an individual motor and the number 

ofki.lowatta per hour that a given motor uses it was possible to approXimate 

the number of hours the pump was in operation by dividing the total con-

sumption by the hourly rate. Ir. Fred Moon, Irrigation Specialist of the 

Kansas Power Company, assisted in working out the pur.apage estimates based 

on power con8U!D.ption. From such estimates of power consumption and discharge 

the total annual pumpage for irrigation in the Arkansas Valley has been com-

puted by townships. The total quantity of water punped for irrigation in 19.38 

was about 4,760 acre-feet. 

The total annual pumpap for irrigation in the .Arkansas Valley varies 

considerably 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-

o.uirements of the crops being irrigated. Bot 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 

supple~ental water. 

Yields of irrigation wells.- 'l'he yields of irrigation wells in the 

Arkansas Valley in ford County range from. less than 100 gallons a minute up 

to about 2,000 gallons. No discharge measurements were made in the field, 

but it is believed that the reported pumping rate in each case was suf'f'iciently 
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reliable to insure reasonably accurate totals. 

Well con,tmr.,tion.- The irrigation wells in the Arkansas Valley in Ford 

County may be divided into two classes, - those which have been put down by 

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 

ports.ble rotary rig has recently been introduced into the area, but so far it 

has been used principally for test holes and domestic wells. Most of the 

small irrigation wells in the vicinity of Dodge City have been put down by 

the owners themselves or by private individuals using home-made ~uipment. 

The typical installation consists of one or more drilled wells with 

a centrifugal pump installed at t.be surface or, more generally, in a pit. 

The types of ca.sing used vary widely, from t.11.e ordinary com1"lercial type 

of galvanized iron, ranging in diameter from 6 to 36 inches, to home-me.de 

types, consisting of almost anything at hand and ranging from hot-~ater 

boilers with the heads knocked out and bolted end to end, to common 55-

gallon oil barrels 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 manufactured locally. 

These rings range in diameter from 12 to 24 inches and are about 4 inches 

thick. They are assembled, a fn rings at a time, as the well is being 

drilled. Each ring rests flatly on the ring next below, the alignment 

being maintained b-J iron rods that act as guides and are part of the per-

u.nent well. Water enters the ~ell through spaces between the rings. 

With this construction there appears to be less danger of the screen 
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openings becoJlling sealed off by encrusting materials than with common 

galvanized iron casing with punched 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 ehoe lhaped like an inverted funnel is first 

placed in the hole and concrete rings are placed around t..11e shoe, one 

above the other, on iron rode serving as guides. The bottom end of the 

funnel is larcer in diameter than the outside diameter of the concrete 

rings, thus serving as a reamer in keeping the hole larger than the casing. 

is material is relllOved from the hole by sand bucket the casi.DC and tunnel-

shoe follow down by their own weight. Sometimes additional weight in the 

form of sand baes iB applied at the surface to facilitate downward movement 

of the casiq. 

Sand buckets and sand pumps of various types of construction are used 

in the valley for sinking wells. Where the water table is comparatively 

deep some wells are partly dug and partly 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 ,rood or in some wells 

they are surfaced with concrete. The pump is generally installed over 

the casing on the floor of the pit. 

A few of the smaller centritqpl pwnpe are connected directly to 

the casings of comparatively shallow driven wells ranging in diameter 

fro1il 1} to 3 inches. 



Some of the irrigation plants consist of two or more large wells 

connected to one pump, and coDllD.only called •battery wells.• When the 

wells are properly spaced the yield from a 11battery well" system is 

considerably greater than that from a single well. The typical in-

stallation coneiata or two or more wells, 40 to 50 feet apart, along 

a strught line. When epaced too closely together mutual interference 

between wells may reduce the discharge of the plant until it is little 

if any lar1er than that from a •incl• well. 

Solle wells are so constructed that they draw water tro111 two dis-

tinct water-bearing beds, - from the shallow Talley fill and also from 

gravels at depths c£ more than 100 feet. The presence of two separate 

water-bearing beds in the Arkansas Valley has long been recognised.. The 

original city welle at Dodge City, drilled in 1906, for example, tapped 

the so-called •second"nter1" in order to obtain softer water. Some of 

the irrigation 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 •aecond•wateid'there was a popular belief 

that the efficiency- of the wells would be increased if the upper 

" water were cased oft completely and only the •second water"'were used. 

Some of the nll owners have altered their wells so that the water 

from both sources is obtained. However, several deep wells still draw 

water only from the lower aquifer. 

Dtpth of wells.·- Most of the wells in the valley are 20 to 30 

feet deep, e.nd 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 wella whose 
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depths were mea81.ll'ed are 40 to 100 feet in depth. 

The irrigation wells range in diameter from lt inches, for the 

driven wells, up to 4 feet. Most or the wells are 16 inches in dianteter 

but many are 16 to 24 inches in diameter. 

Table .3. Irrigation wells in the Arkansas Valley in Ford 
County, Kansas classified according to depth. 

Less than 10 feet 2 110-120 feet l 
10-20 feet l9 120-1.30 feet 2 
20-.30 feet 68 130-140 feet 1 
.30-40 feet 17 140-150 feet l 
40-50 feet 7 150-160 feet 3 
50-60 feet 1 160-170 feet 3 
60-70 feet 2 180-190 feet 1 
70-80 feet 3 Not reported ..1! 80-90 feet l 
90-100 feet 1 Total lP/1 

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 a blank casing, inside 

of which a perforated casing of smaller diameter 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 yield of some of the 

wells not treated in th.ls manner probably could be improved by installing 

a suitable gravel pack. In the vicinity of Dodge City most of t'1e irriga4ed 

tracts are small so that generally sufficient water can be obtained from ., 
nlla without gravel pa.eking. Most of the large irrigation wells are 

gravel packed. 
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Man7 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, m.aJl'1' of the farmers cannot 

afford to drill to the optimum. depth. 

Tmes of irrigation numps.- Most irrigation pumping plants in the 

Arkaneaa Valley in Ford County are equipped with centrifugal pumps, largely 

of the horimontal type, and ranging in size from l¼ to 10 inches. Only nine 

of the 187 wells visited in connection with t.'1-te inventory- were of the vertical 

centr1"11al type (lee table 4, p.'-/t~) .l total of 11 wells in the valley 

a.re aquipped with turbine pUillpe. One plunger and one force pump were observed, 

but doubtless there are other pumpe of this tn,e used for irrige.tion, most, 

of which are probably powered by wind. Combine engines are most coiillllOnly 

used for pumping from wells for irrigation. These units have been removed 

from combine machinery and installed at the welle. Many of' these are direct-

connected to the pump shaft, the remainder are belted. In table 5, the 

combine engines are listed as stat.ionary gasoline engines. Some are powered 

by old car engines, some by stationary gasoline engines, and a few by diesel 

engines. Fifty-fixe of the plants are operRted by electricity. 

JY.ver papiy plant1. - There are 10 river pumping ple.nts in the 

Arkansas Valley in F:,!'d County, the locations of which are shown in plate 1. 

ill of these pump from the Arkansas River, with the except.ion of plant 6, 

northwest of Ford, which pwaps out of a sma.11 lake created by a dam across 

Mulberry Creek near its mouth. Plant 9 pmn:ps out of an abandoned sand pit 

located on the north bank of the Arkansas River, a short distance southeast 

of Sears lidinl• Plant 8 is located just above the diversion dam across 

the J.rkansae River maintained by the Wilroads Rehabilitation Jroject. 



Table1 • 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 li 1 Centrifugal 4 1 
(horizontal it 2 (vertical 5 7 

type) 14 1 type) 6 1 
2 19 

' 2½ 11 I ; 48 
l 4 26 

5 14 y. 
6 \ 29 
8 ; 

10 ; 
- -Total •• •, . . . . . . . . . . . 157 Total ••• ......... 9 

'furbine 8 2 Plunger 2 1 
12 1 Force 2 1 
14 4 None 4 

Unknown 4 Removed 4 

Total ••• . . . . . . . . . . . . ....... 11 Grand total •••••• 187 

!Y Includes one irrigation well in Edwards County. 

I 

{I-' {"-\fa''~} ....... '-'tr' 
Table • Kinds of power used on,,irrigation wells in the Arkansas Valley in 

Ford County, Kanaas1 and~umber of installations. 

Gasoline engine 109 !Y Not lmown 1 
Electric 55 Abandoned 1 
Tractor 12 
None 4 
Removed ;; Total 187 

y Includes one well in Edwards County. 

0 
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The water from this plant is used for irrigating some of the ama.ll tracts 

the.t cannot be reached by the gravity ditch. The total Mlount of water 

~ped in 1938 by river puaping pls.nts wae found to be about 734 acre-feet. 

(lee table 6.) This figure is based upon reported estimates obtained. from 

the owner• of the plants. Approxillately 6oO acres were irrigated by river 

,..._ in the area in 1938. 
wtth 

table 6. Acrea.ae irrige.ted,/p1J11ped surface water, and estimated 
pumpa.ge in the .Arkansas Ve_lley in Ford County, Kansas 
in 19.38. 

Pumping 
plant 

No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Owner Acres Total pumpage 
irrigated 

Ray L. Shellheimer 52 
11. E. Neal 69 
J. L.Riegel 40 
Wm. C. Fowler 42 
G. R. Hensley 42 
J. c. Lnette 20 
J. 1. Bark. 

1~ Wilroade Oe.Nens (Rehab' t.' 4
., Pro.jfft} 

Chas. ltaplea 60·!,,' 
Judge &arl 11.1.: ..Ji_ 

t.tal 591 

!I_ Estimate.I 
E' !pp~11eli[ JOO ..-es a.1·e covered by d1t4j) water from a 

Mftl"c•i ... • the river and from a leoated on 
Ult, J'!-.er lliltak. f.b.,:,i number of' e.cres coverff • the 
,.. is illdete.ratate, therefore the r1,_.. .._.in 
the table ha1 be•• estimated. 

(acre-feet) 

44!/ lg "!I 
40 
20 
29 

112 
180 

66 
148 
734 
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Industrial water supplies 

The Kansas Power Company is the largest single user of ground 

water in the .Arkansas Valley • .ls shown in table 7, the total pumpage 

at their new plant about 4 miles east of Dodge City was 2,7(;/J acre-

feet in 1938, or nearly 3 times as much as the total pumpage for all 

oth~r industrial purposes at Dodge City. The total ann~ pumpage by 

each of the industries using grolll!1 water in the Arkansas Valley in 

Ford County, Kansas in 1938 is shown in the same table. 

The Atchison, Topeka and Santa Fe Railway at Dodge City is the 

second largest industrial user of ground water. Most of the water is 

used at the roundhouse for washing and filling locomotive boilers and 

cleaning and fi.lling stationary boilers with smaller amounts being 

used for depot facilities, stockyards and miscellaneous purµoses. 

The Fairmount Creamery and the Dodge City Flour Mills are two 

of the largest private user/\ of groune. water. As shown in table 7, 

each of these firms pump:, rather large quantities of water annually 

from private wells. The Dodge City Steam Laundry and the Dodge City 

Warehouse both pump smaller a.mount, each year>~ the former using the 

larger quantity. 

At present there is relatively little air-conditioning in 

Dodge City, although its use appears to be increasing. Most of the 

firms equipped with air-conditioning, including the theaters e.nd the 

hotels, use city water for cooling~ However, several firms have in-

stalled small wells for cooling purposes, including the Kansas Power 



Table 7. Pumpage for industrial purposes i.n the Arkansas Valley 
in Ford County, Kansas, in 19.38 

Owner Use of water Period Number Total pumpage 
of wells ( acre-feet) 

Ke.nsas Power Co. (new plant) Cooling condensers 1 year 3 'Z769 
at plant. 

Atchison Topeka & Santa Fe Roundhouse, loco- 11-1-'57 2 363 
Railway, at Dodge City motive, depot facil- to 

ities, etc. 11-1-38 

Fairmount Creamery at Dodge Creamery facilities 1 year 1 269 
City 

Dodge City Flour Mills Boiler and condenser 6-1-37 to 4 253 
supplies 6-1-38 

J. s. Dillon Grocery Stores Air-conditioning 1 year 1 17.4 
Inc., Dodge City 

Xansas Power Company. (office do. do. 1 14.6 
building, Dodge City). 

Duekwalls Inc. (department do. do. l 12.2 
store, Dodge City). 

Dodge City Steam Laundry. Laundry facilities do. 1 8.9 

Dodge City \l"areho'.lse Washing fruit, etc. 10-1-38 to J_ ·It. 
12-31-38 

Total 15 37CY!. 



Company in their downtown office building, Duckwall Stores, Inc., a down-

town department store, and the J. s. Dillon Grocery store located in South 

Dodge City. As shown in table 7, t~e total volume of water developed by 

these three wells for air-conditioning purposes in 1938 was about 44 acre-

feet. There are several smaller plants but well records anc pumpage 

estlutes were not obtained for them. These include plants installed in 

private homes using private wells, and one or two in smaller business houses 

end restaurants. 

According to Mr. Kirkpatrick, city engineer at Dodge City, during 

several periods of extf9mely warm weather in the ?ast three summers the 

sewage disposal plant at Dodge City has been taxed to capacity owing to 

the arrival of peak loads at the plant. The present capacity of the plant 

is 2 million gallons a day. At times lrllen the in.flow to the plant is in 

excess of this amount the excess is automatically by-passed to t~e Arkansas 

River without going through the plant. Much of this •overload" is doubtlel!.IS 

water that hs.s been used for air-conditioning. 

The Kansas Power Company• e plant loce.ted a.bout I+ miles east of Dodge 

City is supplied by three wells 152 feet in depth. A fourth well was drilled 

but has not been equipped with a pump. The wells were drilled .30 inches in 

diameter, equipped 'Fi th 2-1:.-inch Armco iron casing, anc. back-filled m. th 

graded, round gravel. Three of the 1f8lls are eC!Uipped with vertical deep-

well turbine pumps direct-connected to 50 hocseoower electric motors. The 

locati~~s of all 4 wells are shown in figure). In 1931, when the wells 

were put down, each -.rell yielded 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 

approximately 1,800 gallons a minute, and the aggregate yield when two 

wells are pumped is s.bout 3,400 gallons. Generally only one is pumped at 

a time. However, ~n the summer and during peak loads two wells are pumped 

about 8 hours a day at a. total re.te of about 3,400 gellons a minute. After 

6 years of pumping (since iay, 1932) the dral'down has increased from 50 

feEt to 59 feet. In the surn.rner the peak loe.d comes about noon, v:hereas 

in winter it comes About 6:00 P. M. The water is uaed for cooling condensers 

at the plant. The initis1 temperat~-rre of the water is about 57° F., but after 

the we.t.er has passed to.rough the condensers its temperature is raised about 

18° F. The werm water is discharged through a. ditch into the .ArkansA.s River. 

The rater is reported to be medium he.rd. 

The Atchison, Topeka and Santa. Fe Railway obtains its water supply from 

5 wells located near the round house et Dodge City. Of this number only two 

(wells 70 and 71) are used at the present tll!le. The locations of all wells 

are sho,vn in plate .3. Wells 70 and 71 are 148 feet deep. Columnar sections 

of these 2 we2.ls are shown in figure 4. Well 70 is equipped with a deep 

well turbine, whereas well 71 is pumped by air lift. The wells are cased 

to a depth of 45 feet -v;;i th 13-inch pi9e, from 4 '7 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 furnish water to t~o sepe.rete steel 

standpipes ?.4 feet in diameter, and to two separate treating plants. One 

standpipe is located Pt 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, 19.37 to Nov. l, 19.38 was 108,655,194 gallons. The 

balance of the total annual pumpage of 118,366,694 gallons, or 9,711,500 

gallons, was used for washing and filling locomotive and stationary boilers, 

for passengeT trains, stockyards, and shops. 

The Fairmount Creamery obtains its entire water 8Upply from one 

drilled well located at its 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 e.n electric motor. The pump is in continuous 

operation for about 16 hours or every day and delivers about 250 gallons 

a minute. The total quantity of water used in 1938 is shown in table 7, 

page 44. 
The Dodge City Flour till obtains its water supply from 2 deep and 2 

shallow wells located at its plant in Dodge City. The locations of all 

wells a.re shown in plate 3. Wells 81 and 82 are 150 feet deep and are 

cased with 5-inch iron casing inside the original 6-inch ca.sing. 'Wells 83 

and 84 are about 30 feet deep, the former being equipped with 24-inch 

galvanized-iron casing, the latter with 16-inch galvanized-iron casing. 

Wells 82, 83, and 84 are inter-connected to one 4-ineh horizontal centrifu&al 

pump, and yield an aggregate of about 400 gallons a minute. The total dis-

charge £or one year from these 3 wells amomited to 50,760,000 gallons, all 

of which was used for cooling condensers. Well 81 is equipped with a deep-well, 

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

gallons was pumped from this well 
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in 1938, all of which was used for boiler supply. The total pumpe.ge from 

all four wells is given in table 7, page 44. 

The J. s. Dillon Grocery Store tn South Dodge City has 2 wells, one 

deeµ and one shallow. The deep well is used for air-conditioning and the 

shallow for disposal purposes. The deep well 121 is 128 feet deep and 1s 

equipped with a small electrically driven centrifugal pump that delivers 

e.bout 7'5 gallons a minute. The well ts used sbout 6 hours daily during the 

period from April to October. The Kansas Power Company uses a su.11 well, 

6 inehes in di8.Jlleter and 159 feet deep for air-conditioning its office build-

ing in Dodge City. The WP.11 is equipped with a smell turbine powered by an 

electric motor. The pump is operated intermittently at a rate of about 50 

gallons a minute. The total e.nnusl pumpage from this well is given in table 

7, page 44. 
A 6-inch well, 100 feet deep, furnishes a small supply for air-conditioning 

Rt Duckwall Stores Inc. in Dodge City. The well :ts equipped with a 2-inch 

centrifugal pump powerec an electric motor. About 40 gallons a minute 

are pumped during 6 months of each yee.r. An estimate of the total annual 

pumpage for. this well is given in table!, page 44. 
The Dodge City Steam Laund.ry in Dodge City develops its o'1tl water 

supply from one deep well No. 79. The well is; inches in diaaeter 

e.nd 14.3 feet deep, and. is equipped with R 2-cylinder plunger-type pump • 

.ln estimete of the total annual pumpage i.n 1938 is shown in table 7, page 

44. This well is located not far from city well 77, as shown in ?la,e 3. 
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It was reported by Mr. Be.lderston, 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 9ump intake by the continuous pumping 

of city well 120. Presumably both wells are drawing from the same water-

bearing bed. ill of the water is softened before being used. 

The Dodge City Warehouse installed a drilled well in September, 

19.38, in their plant. It is 6 inches in die.meter ana .34 feet deep, and 

is equipped. with a small pressure pump that delivers about 500 gallons an 

hour. The well is to be used continuously tor 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, 19.38 is given in 

table 7, page 44. 



Doclg• Ci tz •• Dodge Ci t7 (populaUoa 8,870) 1 a the oal.y mW1icipali V 

wi a public water auppl.7 ill the area UD.4er d.1aou.aa1ou. It ia auppl1e6 

l>y tl'lne drilled wella ra:nc1ag ia 4eptb. trca 14.0 to 1,, teet. (aee log 

ot e1 t7 well 120 Oil page 'J) • lfine drilled wells w i ih all aYerage depth 

ot 135 teet were put don in 1910 tor munioipal npply, but all nine 

haTe ainoe beeu abandoned. The locations ot the preseAt cit7 wells u4 

the niae abaadoned wells are ahowa ia plate 3. 

The present cit7 well• are eaoh equipped with turbiaea ha.Ting a oom-

b1ae4 oapaoi t7 ot 2,000 gallons a Dlin.ute. The water ia pumped direot11 

into th• mains, and the exceaa is eonduoted by two centrifugal booater 

pumpa into a ateel atandpipe with a oapaoitJ ot :500,000 g&l.lona. The 

etandpipe 1a located on b.igh ground near th.• m.argia ot ~• Tel181 at the 

north end of Dodge City. 'lb.e dom.eetio preaaure ranges troa 60 to 90 

pounds to the square in.oh, wb.ereaa the tire preaau:re rengea frCXD 90 to 

126 pounds. Al though eeoh or tlle three 'turbin.ea ia •flu.ipped •i th aaateJ' 

tlow meters, mechani.oal ditft. oulUea with two ot the 1aenra made 1 t im-

poesible to get acourate pumpage tigurea tor 1938. 'fhe to~ am,.ual ooa-

aumption in 1956 we.a 459,~?3,O00 gallons, or an aTere.ge or about 1,255,000 

gallons a day. There are 238 tire hy4ruta and 325 YalYes in the aJatem.. 

There Bl."e 40.86 miles of m&iua, not inolud.ing main• that han since been 

la14 to the f'ewage diapoaal plant eeat ot the city and to the cemetery 

weat ot the city. The water is reported to be moderately hard. 

ransaa soldier• Home.- The Kansas Soldier• Bome at Fort Dodge ob-

tains its water supply trom a aingl• deep well looate4 ia the power plmi. 



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

are used entirely for irrigation. The well 1'hich furnishes the 

50 • 

public SU?:?lY is the olc'Lest of t:Hc three and is e.lso used as & source 

of supply for coollng tlE condensers at the ':)Ov-er ?1E1'1.t end for the 

ice plant. This well is 12 inches -Ln diameter and 150 feet deep, is 

equipped. with a turbine porered b ·· a direct-connected electric motor, 

and yields about 300 gallons a minute. It is used about 12 hours a day 

during half of each year, and as much as 18 hours a day dur \.ng the re-

mainder of the year. The totial quantity of water oumned from this well, 

durtng 19.38, based on esti::iates of 1 ts llSEil was tcund to be 95,3101 00,J 

gallons, or about 292 acre-feet. 

Summary of total pumpage 

The following table gives the approxiute pumpage from wells for 

different purposes in 1938. 

Table 8. Summary of total pumpage from wells in the Arlc!'l.nsa.s Valley 
in Ford County, Kansas, in 1938. 

Irrigation wells 
Industrial wells 
Municipal well• 

Total 

Total pumpage 
(acre-feet) 

4,760 
3,710 
1,700 

10,170 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
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-wa.ter 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 satisfactory you may wish to telegraph me. 

Enclosure 

Very truly yours, 

(7£ 
Geologist in Charge, 
Division of Ground Water. 

,· ~-
"·~· 1 

31-;: 



FOR IMMEDIATE RELEASE 
March 13, 1939. 

UNITED STATES 
D"EPARTMENT OF THE INTERIOR 

MEMORANDUM FOR Th"E PRESS 

ttGround water resources of the Arkansas Valley in Ford County, 
Kansas, 11 a report "o<.r 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 Sl:.rvey. The report has not yet been pub-
lished, but typewritten copies mey bo consulted at tho office of tho 
Kansas Geological Survey, Lawrence, Kansas, at the offices of tho Geo-
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 wore being drilled in 
parts of the High Plains in vt1ich 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 Agriculture, tho first studios wore made in the part of the 
county that lies in tho valley of the Arkansas River. A report 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-foot to supply Dodge 
City and tho Kansas Soldiers Homo 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. 



Most of the ground water is pumped from Q.uaternary alluvium that 
underlies the valley. The alluvium connists of gravel, sand, and silt, 
and ranges in thickness from a few feet to 100 feet or more. Thero are 
two bods or zones of water-bearing material beneath much of the valley, 
referred to locally as the 11 first 11 ~d 11 second11 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 
11 second11 water may be of Tertiary age. Tho Ogallala formation, the 
Tertiru-y age, crops out on both sides of the valley except in places 
where it is covered by dune snnd, terrace gravel, or loess of Pleistocene 
age. The dune sand and terrace gravel occur mainly on the south side of 
the valley, but some dune sand is found also on tr,e north side. A thin 
mantle of loess covers both sides of the valley. Cretaceous sediments 
crop out along the north side of the valley near Ford and arc believed 
to undo:;:,lio the Tertiary sediments in and near 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 tho 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 these wells, all in the Arkansas Valley, and the water-
level measurements through January 1939 arc given in tho present report. 
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. 

P~ N. 53422 2 
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