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This study was first proposed as & project of ﬁhe‘ﬂiﬁéral Resourcss
Cormitbtes of tho State Planning Beard under the direction af +%he 8tate leo=
logicel asurvey end undsrtaken ae a Work ?roja@ts AdministratiGﬁ project
sponsored by the State Pl&nning Board, and wag conbinued under - the Planning
Beard until that bedy was abolimh@d July 1, 1932 by the State legislature.
At that tbime sponsorship was transferred to the South Dakote Agricultural
Experiment Stetion and the Stats College Lxtension Servimagsﬁuth Dalota Staté
Colleges Tield work was hegﬁn Gotober 1, 1938 and was prectically completed
by Februsry 15, 1939, Workers wsre aasigned in the seversl counties undsr
the superwvision and direstion of the County Agrieultural Agen%s ‘énd Field
Supervisors who were employsd by ﬁha Work Prquaﬁs Administration, ‘Quastiénw
naires were mmiled out from the offices of the County Agents and wére;cheakﬂd‘

oH

and tabuleted in these o;ficeﬁ; The meterial was then forwarded to the een»
Ctral office for final tabulation and anelysis undsr the direetion of Elmer E.
Meleen and.Wﬁicay Ve Searight,

Particular eredit ‘should be given te thé in@iviﬁu&l,chnty'ﬁgriculturai
Ag@ﬁts in the warious eéuntiwﬁ éf'the state who aerranged the contactﬁ.wiﬁh
the individuals from whom thess dete wors collected, furnished a large pore
tion of <the  necessary suppliss for field work, and.diraﬁted the workers enw

gaged in collesting field debta, Without this sssistance in gathering basis

data, thils study could not have boen conducted. The vslue of the report is

therefore in direet proportion t¢ ths accurscy end adeguasy of these basie

T
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INTRODUCT ION

PURFPOSE

This report on rursl water supplies of 'South Dakota has been prepare
ed to preéenﬁ data recently made available onn the types and the sources of
water supply, exclusive of stream, lake and dam wmters. The information pre-
gented is of importencs +*o evaluate present supplies, It should also prove
useful as & basis for further development of supplies where they are nceded
or beccms necessery. Further, it is hoped that the faets presented may prove

ef volue in any program of water conservetion.
SOURCES OF INFORLATION

Questionnsiree were sent to all, or essentially all of the farmers 6f
the stets, asking for complets date on farm wells and suppleomentary supplies,
with the exception'of the suppiies above noted. A most gratif&ing number re-
tu}nequuaationnaires, ectually 60.1% averags for the entire state. The cove
erags is probebly more than 60.1% sinee it is likely that many wnanswered iq«.
quiries were those to farmers who were without w?lls,the typs of supply empha=
sized in the questionnaires. The date thus obtained .we}e supplemented with
information conﬁained in the files cf the State Geolegical Survey, the office
of the State Enginesr, and'repofbs of the United States Geological Survey,
This supplementary informstion, together with that conteined in question~

naires was ﬁsed in making the well location maps included in this report.
PROCEDURE

411 data from the questiocnnairas were tabulated and analyzed statistie

2ally by cowtties,which were made the sreal wmits of study . Within the county,

Askmowleugmenie ~ rne euthors wish especially to scknowlodge and commend the
conselentious assistance of Ur. E. L. Woodburn, Supervisor, for careful and

_paingteking supervision of statistical work. The authors also desire to ex-

support .of thie project by

srecintion for the constent interest and

vt Eacora Ui8, cmouoh: Qaltoos ok




o

supplies were allocated as to kind on county maps. Since shallow watgrs ars
the most importent souree of rural supply in South Dakota,wslls 200. fest deep
and loss >ﬁers/ plotted on county maps from which maps indicating depths of
wella by 50 fool intervals were made. Spriﬁgs;shown on fhé well lpcation map,
and cisterns wore also tabulated as importent supplementaery supplies,although

the latter do not appear on maps or in the tables in this report.,
"PRESENTATION OF DATA

For convenience and utility,this report has been divided into seetions,
each covering one county, and each county section bound separately. Each
sounty report ccrtains the following meterial wherever possible.

1. Well Loecation liap: This map shows the location of all wells and

aprings within the gounty,; so far as information is now availeble, These havs

been plotted in such e manner that artesian and shallow wells can be differén~
tiated‘readily by the reamder. Artesian wslls, where they occur, are divided.
inte flowing and pumped. Artesian wells showing decroased flow and those re-

ported as controlled are also indicated by #ymbols, Shallow wells are differ-

entisted es adequate and inadequate, and dry holes as of 1938 are located.,

Wells from other sources of information other than questionnaire§ sollected

by this survey are shown in blue,

+ 2, Shallow Well Map: This mep shows, as accurately as possible, in

50 fuot intervals,the depths at which shallow supplies arse commonly obtained,
Where shallow wells are abundent, as indicated by the well location map, ths
mep is af accurate as the information on which it is based,. but where such
wells are spersely distributéd errors are likely to occué, In many plases re-
ports of shallew wolls ere gbsanﬁ,in which oase the arse has been loft blank,

3. Table of Pumped Wblls, from O o 200 feet\(inolusive) in depth:

This teble shows minimum, maximumn and average depths of wells within thes

county, as reported in the questionnmires. Tabulations are by townships. The
s )

general character of the water, hard, medium, end soft, as reported by farm~



ors, eand the numver of wells suitaeble er unsuitable for drinking ers shown
in this table., Further,the adequary of supply, as indioated on the question~

naires, and use for irrigetion ere shown here,

4, Table of Wells greater in depth than 200 fleet: Minimum, maxinum,
and avsraga depths are indieateds. Charactar; reported as hard,  medium or
soft is tabulated., Adequacy and use for itrigation are shown as in the pre=~
ceding table.

e

5« Table of Pflowing wells; Minimum; maximum, and average depths ars

shown together with general charscter and use for irrigation. The volume of
flow as reported, and the number of flowing wells reported as equipped with

sontrol valves is alse included in this table.
SUMMARY OF STATE SUPPLIES

Ao o

In the entire state, a total of 40,479 wells wers reported in response

ot

b

to ques onnair&ég returned by 60,1% of the recipients, If those who did not
respond have s number of we}is in proportion to “those who reperted, there are
approzimetely 00,000 wells in South Delota. There are poszibly mony less than
this number since several counties with large numbers of wells returned over .
75% of the questionnaires and since meny farmsrs without wells did nov reply
beegause they were not requested to do se¢ in the formal questionnaire. Of the
walls reported, 16.2% ere artesian, ineluding both pumped and flowing wells.,
Shellow wells are 83.0% of the wells reported. Wslls from shallow sources
are thus obvicusly by far the mosk importent meane for obtaining water in
rural South Dakote. -

Import&ﬁﬁ gupplementary supplies are ci%ﬁﬁrna and srrings. Roughly,

there is more than one slabern t¢ each 40 wells. Many EPriigs iré répirted,

however, in counties with very few wells, 2¢ that in some loaali%ies they are -

of considerable importense .



CUSTER COUNTY
Custer county is in the southwestern part of South Dakota. It is bounded
on the north by Pennin hoﬁ county, on the east by Washington and Pennington
counties, on the south by Fell River county, and on the west by the State of

Fyoming.
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Map of South Dekotea showing
location of Custer county

iy

Custer county is mainly devotod to agr’cu .bture with 555,072 (55,1 per cent)

/

of its total 1,006,720 acres in farms. Toere are 645 farm units of approxima-

@

tely 860 acres in each, Hay, wheat, potatoes, corn, oats, and barley are ithe
important field crops, being‘produced in the order named. Livestock is also
important; cattle, horses and mules, sheeﬁ and lembs,and hogs ars valued high-
pst,*

Ferm units devoted to livestock and dairy cattle require generally dis-
tributed sourceé of water supplies. The supplies required are not great, but
adequate and suitable supplies of underground water at low cost are necessary
to operate farms of these sizes and corganization profitably. The well location
map of Custer county indicates that, in general, such supplies are available
and are widely distributed.

Oﬁ the well locstion map of Custer county,ali flowing and all deep pumpe&

wells obtaining water from artesian sources under pressure are shown in black

#South Dakoba Agricultural Stetistics, Annual Report, 1937.



LOCATION OF ARTESIAN AND SHALLOW WELLS IN CUSTER COUNTY
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as artesian wells. A1l obther well

i

s are shown in ved and are called shallow

wells regardlesa of depth. On all other maps and in the tables and text of

this report, the term shallow wells applies to those weils of 200 feet or less

‘in depth, and those grester tham 200 feet deep are treated as deep wells in-

cluding artesian wells unless otherwise stated.

Questionnsires were sent to 647 farmers and land owners of Custer county,

of whom 298 responded with information on 308 wells, 50 springs, and 38 cist-

erns throughout the counbty. These data represent a 405 per cent coverage of
D & :

well supplies in Custer county.

DEPTH AND DISE RIBU”ION

Rural water supplies of Cusber county sre obtained from shallow pumped,

deep flowing, and deep pumped wells, which are widely distributed over the

gounty.

Shallew wellss Approximately 99 per cent of the wells reportsd from Custer

county were shalliow pumped well

S,

0f the 30, shallow wslls vreported, 87.1 per

cent were from O to 50 fest in depth; 8.4 per cent between 50 and 100 - feet

deep; 2.1 per cent from 100 to

desp. Thus, approximately 95

than 100 feet in depth. Whene

150
per

ver

feety and 2.4 per cent from 150 to 200 fest

gent of all shallow wells reported are less

possible the shallow supplies are used bs-

cause of the increased cost of construction of deeper wells, and because in

meny casges, deeper waters are not available., In the northern tier of townships

21l wells reported were less then 50 feet in depth with the exception of wells

an P, 28 s CRGTE . and T.25,, B8

B

but less than 100 feet in depth,

in which wells were more than 50 feet des

in general, over the county, shallow wells

were rather widely distributed t! wroughout the various depth ranges from O %o

20C feeb. o

The following townships

reporbed all wells to be shallow:



&

Total Total

Twp. Rge. Wells Twp. Rge. Wells
i 2E., ' Al 45, 9K, 5
2 3 2 4 10 3
2 6 2 5 2 2
2 7 5 5 3 3
i 8 9 5 & 11
2 9 2 5 5 it
2 10 5 5 6 1
P 11 % 5 7 8
2 i2 3 9 8 16
% 1 A 5 9 3
3 3 6 5 10 1
3 % 1% € 1 5
3 9 11 6 2 2
3 8 1 & 3 ‘5
3 S 12 6 2, 20
3 10 L 6 G T
3 q: 10 6 6 5
4 i 7 6 i b
4 3 ( =5 6 g 8
b A 21 6 10
4 5 2
4 8 12

No shallow flowing wells were repartﬁd fron Custer counﬁyq\

Deep wells: Approximatelr 1.3 per cent of thé %ell supplies of Custer
county were obtaired from deep wells (pumped and fla&img)g Qf four deep wells
reported, three were deep pumped and one wae a deer Tlowing well, These wells
ranged in depth from 230 feet to 700 feet (see table 2) and were reported in
the following townships: -

Ta38., Rl T.48., R.7E. T.68:, R.Am%

*Denotes location of the deep flowing well, :

CHARACTER OF WELL WATERS

In order to debermine characher of water in the county, users were asked
to indicate whether they considered supplies to be hard, moderately hard, or
goft. Although chemical analysges are not commonly available to farme;s, usage
is a.fairly satisfactory criterion of quality until asdequate laboratory ana-
lyses are availeble.

In general,well supplies of Custer county produce hard or moderately hard

- waber. Of all thevshallow wells reported, 26.1 per cent produced hard water,

L8 2 per cent moderately hard, and 25.7 per cent soft. Thus, approximately 74
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per cent of all shallow wells in Custer county produced hard or moderately
hard water. The hard water wells were widely distributed over the county and
occurred at the various depths. Soft water shallow wells are few in pumber and
are scattered over the county. Twenby nine townships reported 67 soft water
wells, most of which were in the north central part of the county.

~ The four desep wells, both pumped .and flowing, produce moderately hard
water.,

Well supplies iﬁ Custer county were, in general, suitable for drinking
purposes, Of the 308 wells reported, only <21 were unsuitable for drinking.
A1l of the unsuitable wells were shallow and are scettered at random over tGhe
county., There are many veascns for unsuitability. Water from some wells is
unsatisfactory for drinking because of surface contamination but most of the
unsuitable waber contains disagreeable or unpleasant chemicel ingredients. In-
jurious ingredients mey alsc cccur in some cases but these must be determined

by analyses.
ADEQUACY OF WELL WATERS

Supplies were mbstly reported adequate for present nee&s in Custer county.
Weeds vary, however, end changes in land use, modification of farm management,
or dry cycles im.this ard surrounding land areas affect both the source and
the demend for supplies.

0f the 308 weils reported in the county, only 75 were inadequate for cur-
rent needs and all of these were shallow., All deep wells were reported adequ-

ate. The rate of flow of the deep flowing well was not reported.
IRRIGATYON

Thirty-eight shellow wells were used for the irrigation of " garden plots
vanging in size from 1/8 to one acre, a total of 13 3/8 acres. Two desp pump-

ed wells were used to irrigate 1/4 acre.
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SUPPLEMENTARY SUPFPLIES

Springs are an important source of supplementary supplies in Custer county
and 50 were veported., Most of +the springs are in the western half of the
county where they were used for watering of livestock and for domestic pur-
poses where well cuprlies were inadequate or unsuitable., Forty eight of the
springs are adequate for present needs, four reported hard water, eight mod-
érately hard, and sixteen soft. Water from 36 springs was suitable for drink-
ing purposes.

The following tebulation shows the location of these springs and the num-

ber reported from Custer county:

Twp. Rge. Number of Springs Twp. Rge., Number of Springs
RS, 3K, 5 FA 10K, 3
2 6 2 ) 1 1
2 10 1 5 2 2
3 1 il 5 b 1
& 3 i 5 5 e
) L 6 5 8 2
3 6 x 5 9 1
cg & J: 6 i) 1
3 ) 1 6 2 2
3 10 1 6 3 2
2 11 2 6 4 3
4 i 1 6 5 4
4 3 2 6 6 1
4 % 1 6 7 1
4 5 2 6 8 b

Cisterns are of considerable importance in Custer county ss a source of
supplementary supplies,with 38(approximately one cistern to every eight wells)
reporied. Thesé cisterns weré used fof laundey purposes where well sup@lie&
were unsuibtable because of hard water, and were also used for drinking and
cooking where reguler supplies were inadequate or unsuitable. Farmers with
shellow wells reported 32 cisterns,of which 17 were used for drinking and cook-

ing and 27 for laundry. Users of springs reported five cisterns, most of which

were used for laundry.



CUSTER COUNTY
Table 1. » :
DATA ON PUMPED WELLS FROM O TO 200 FEET {(INCL}) IN DEPPH

H
LOCATION Z DEPTH OF WELLS CHARACTER OF WATER ADEQUACY OF SUPPLY
Number Unsuitable Number Approximate
of Corrode for Insde=- | used for Aeres
Twp.i Rge.| [Wells Min. Max. | Ave. | | Hard} Med ;Soft; Casing | Drinking Adequate|quate | Irrigation| Irrigated
2 2 1 30 30 30 - i1i =~ - - - 2l - -
2 - 8 2 12 22 i - b - - - 2 ~ i -
206 2 361 301 30 SRR - - 1 1 3
2 Hod 5 g 9 255 1 R e - - 5 = 1/4,
Beie i 5 20 1861 35 L2 - - i 1 - -
2109 2 6254 8 e e e - - N - - <
2 {10 5 1 2507 grlecan g i 1 LIE Tl 1 2 i 3/8
2111 2 18 30 24, = i i - 3 il 1 1/8
2402 3 8 20 1/, 3 s q - 3 = = =
2 1 2 28 | 190 : 109 1 -1 = = - 1 1 = -
5 3 ) 11§ 96 30 1 Qi3 - 2 5 1 1 1/8
L 17 9 uas 4. 93 L - il 12 5 - 2 5/8
g8 11 [0 ol B G SR R SR B - 1 10 o R 1
3 7 25 10 | 200 62 1115 63 3 - 10 5 i 1/8
3 8 1 i) =28 32 3 Sas 1l il 12 2 - -
3 S 12 7 50 21 2 61 - 1 7 5 - -
3 110 4 b 33 20 - Lopa - - 3 ! ~ -
3010 10 g laBsal iBb Lo N i - 1 6 A e /4
2 a 7 12 1 180 { 62 : e T 2 1 & 23 - -~
A 3 5 10 20 15 ~ L i - - ~ 2 3 - -
4, 4 21 67 1ib- 1 3L dse el - - 18 3 il 1/8
4 5 3 17y 22 18 - - 2 - i i 2 - ~
% 7 2 leTe B 23 0 2 = = 16 8 2 /2
4 3 12 g 32 23 & 612 - 1 S B 4 i
4 9 5 20 | 134 A7 2 i) 2 - 3 2 1 1/8
4110 3 Il ooy bhoa e vy - - 2 il = -
5 P 2 36 | 160 98 1 1] - - - AL il i =
5 B it 22 22 22 - ol - - 1 - - -
5 4 i1 260k 175 40 - gl ) - 7 4 - -
5 5 1 15 15 15 A o - - i - - -
5 6 i 30 30 30 - 1 -~ - - - iE = =




CUSTER COUNTY (continued)

Table 1,

DATA ON PUMPED UELLS FROM _TG'2OO FEEP (INCL.) IN DEPTH

DEPTH OF WELLS

LOGAT ION CHARACTER OF WATER ADEGUACY OF SUPPLY
Unsuitable Number Approximate
Corrode for uged for Acres
Pwp.iRge. - Max, | Ave, led {Soft | Casing Drinking Irrigation | Irrigated
5 by 8 300, 20 3o ko 1 1 6 2 2 5/8
518 1 35-1 2 s 1 1 13 5 - -
52440 3 350 3 2 i 1 - 1 2 = -
5 110 1 17 7 S - - ~ 1 - ~
o 5 32 1 - 5 ~ - - a0 4 1 1 5 1/8
S i 2 02 | 96 1 - 1 . - 2 - - -
6 §{ 3 i 4 | 14 - e = - 1 = - -
6.1 20 30 ¢ 18 1 116} 3 1 ~ 18 2 2 1/4,
Gl 5 7 1320066 4 1 4 L ]2 1 1 6 1 3 11/
6 6 5 200 | 100 2 1 1 1 1 I 25 3 1/8
61 7 4 201 38 5o - = - i S & —
6 |8 8 42 2R D 1} 3 1 2 6 2 3 11/4
gl 991 o 2.1 25 o liae s = 0 e lows 3 38
Total || 304 68 11261 67 B0 3 75 38 13 3/8

= M~




GUSTER COUNTY

Table 2.
b ... DATA ON PUMPED WELLS OVER 200 FEET IN DEPTH
LOCAT ION DEPTH OF WELLS 'HARACTER OF WATER ADEQUACY OF SUPPLY
« Unsuitable Mumber Aprroximate
Corroded for Inade-| used for Acres
Twp.iRge. Min. ! Max, | Ave. || Hard Soft | Casing |Drinking i|Adequate quate | Irrigation Irrigated
3 7 2301 251} 240 - - ~ - 5] - i 1/8
2 7 ~ - | 480 - ~ - - 1 - 1 1/8
i
Total 7 : - ~ 3 ~ 2 [etiqly ity
Hote: No other wells over 200 feet in depth reported for Custer county.
Table 3.
DATA ON FLOWING WELLS
S | I
LOCAT ION EPTH OF WELLS| CHARACTER OF WATER ' : ADEQUACY OF SUPPLY
1 ! Unsuitable ! Number Approx. | Ave. INumber
i Corrode for !Ina&e$ used for Acres Gallon | Con-
Twpd Rge|Wie Max. |Ave {1Hard!Mad.!Sofi{ Casing | Drinking 1| Adequate quate |IrrigationiIrrigated| PerMin. ttrolled
6 10 - 700 - 11 -

i T

== =

-

NOTE: No other flowing wells vreported for Custer County
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CUSTER COUNTY - WELL NOTES

The following are pertinent remarks quoted

from questionnaires returned by farmers and

sre included opinions of the water situstion

as expressed by the individual farmers and
mist be so applied.,

30 fests

“I have tried to dig three different wells. In the first one
there was no water.In the second I struck rock and ecouldn's
go through. In the third I got a little water at 20 £t. We
are now hauling water for +the stock & house a distance of
gix miles. ® ‘

Spring: '

"The water on this farm is obtained from a small spring just
on the boundary line of our land. At the present time it is
running about 50 gallons in 20 hrs.,and the supply is gradu-
ally diminishing. It waters 5 head of stock & supplies
house which uses it all.® i

Spring:

"Water has been tested and was extra good, only fault that I
can £ind is it will rust shut the best pipe you can buy. New
3/4 inch pipe will stay open shout 2 years if you use s forge
pump on it about every month. If I get the money will try
wood pipe szo I can pipe to house.”

20 fest:

"Have two soft water springs that heve never been known to
go dry. There is also & dug well rock caseing and hard water
that I have heard is an awful good well but have never used
it myself.© -

23 fest:
"The well on this farm is 23 ft. deep, and has 12 £t. of wa-
ter, The water locks cloudy end is hard. It bas such a bad
odor that the stock won't drink it.»

No depth given:

"1 have two wells on my place and one is dry and has been
for years, this well used to have an abundance of water, Ir-
rigated about 4 acres of garden used for domestic purposes,
and also for stock. The cther well is new, Dug two yeers

~ago and has some water but hardly enough for domestic use,

and is noct very good quality.®

Springs
"This spring runs the year around, good medium hard water at
a tomperature of 44° F. Too cold for irrigating.*

25 feets

"We have a dug well by the house J ft. across & 25 £t. deep
and hasz ten foot of water. Would water 75 to 100 head of
stock, Ten foot on top is walled with lumber and is in very
poor condivion.The rest is blasted out of hard rock end does
not need auy wall. The water comes through large crevices in
the rogk.”



wige

ToB00, Rudle. | V5 fleat
Seec. 13 "Several attempts have been made to drill wells but rock to
hard te drill through."

Tohe, Holl. 40 fests

Sec. 14 "This well will not furnish more than one gallon per minute
now but normally you can not pump it dry with 2 3% inch
cylinder with a 6 inch stroke. Well is in slate rock.

Ta58., R.95, 30 feet: \

Sec. 6 "I have dug three wells end all have gone dry.”

oS5 RO, Spring:

Sec. 27 “We live in a spring draw and also use Cheyenne River for
stock, On upland we dug one well and hit shale at 40 feet
with no water.” v

1365, R, 38, Spring:

Sec. 1 "The present water supply rises in the gravel of a dry ecreek.
It is quite likely that it would be difficult to obtain a.
well because the limestone formetion is of such & nature
that one might lose the water trying to obtain sufficient
reservolr, The loss would be due to erevices in the forma-
tion,"

P.65., R.8E, 35 feet:

Sec. 25 "The trouble T have digging a well i3 quicksand. I don't
seem to be able tq, get it deep enough.”

T.65., R.9E, 28 feet: :

Sec, 10 "Wie have started an open well for irrigation purposes is
gbout 9 ft. to water. We are experiencing considerable dif-
ficulty with sand caving in.*

T.65., R.9E, 20 feet:

Sec. 18 "There is very fine sand in +the bottom and can't work any-
thing into it that will hold. The sand runs in es fast as
you cleen it out.Have been unable to get any supply of water
out of it.”
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