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This study was first proposed as a project of the Mineral Resources

w

Committee of the State Plamning Board under the direction of the Stete Geo-
ldgic&l survey and undertaken as a Tork Projects Administration project
sponsored by the State Planning Board, and was continued under the Planning
Board until that body was abolished July 1, 1939 by <+he State Legislature,
Aﬁ thab time sponsorship was <“ransferred to the Scuth Dekota Agricultural
Experiment Station and the State College f&xtension Service,Socuth Dakota State
College, Field work was begun October 1, 1938 and was practically completec
by February 15, 1939, Vorkers were aésigned in the several countics under
the supervision and direction of the County Agricultursl Agents and Fiélé
Suﬁervisors who were employed by the Work Projects Administration. Questien -
ngires were mailed out from the offices of the County Agents and were checked
and ﬁabﬁlated in these offices, The material wes then forwarded to the cen~
tral office for f’im;l 'i:abu.la’l;ion end analysis under the direction of Elmer. B
Me. een and Walter V. Searight. i

Particular credit should be given to the individual County Agricultural
Agents 1n the various counties of the state who arranged the contacts witl
the individuals from whom these déta were collected, furnished s large por-
tion of the necessary supplies for field work, and directed the workers ens-
gaged in collecting field data. Without this asgistance in gathering basic
data, this study could not have been conducted, The valiune of the report is

therefore in direct proportion te the accurscy and adequacy of these hasic

data ,



INTRODUCT LON

Purpose

This report on rural water supplies of South Dekota has been prepar-
ed to present data recently made available on the types and the scurces of
water supply, exclusive of stream, lake and dam waters. The information pre-
sented is of importance +to evaluate present supplies. It should also prove
useful as a basis for further deveiopment of supplies where they are needed

-

or btecome necessary. Further, the facts presenced should also prove to be of

value in any progrem of water conservation.
SOURCES OF INFORMAT ION

Questionnaires were sent to all, or essentislly all of the farmers of
the state, asking for complete data on farm wells and supplementary supplies,

with the exception of the supplies above noted. A most gratifying number re-

* turned questionnaires, actu lly 60.1% average for the entire state. The cov-
erage is probably more than 60.1% since it is likely thet many unenswered in-

guiries were those to farmers who were wiﬁhout wells,the type of supply empha
sized in the questionnsirez, The data thus obtained were supplemented with
informstion coutained in the files of the State Geological Sur?ey, the office
of the State Engineer, = anc reports of +the United States Ggalogiyal Survey.

)

This $upplememtary informstion, together with thalt contained irn question-

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

e
S

A1l date from the questionnaires were tzoulated and analyzed statisti-~

caTlv by counties,which were made the areal unics of study.Within the county,
e authors wish especially to scknowledge and commend the
tance of Mr. E. L, Woodburn, Supervi*erg for careful and
sl
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supplies were allocated as to kind on county maps,

Since shsllow waters sre

the most important scurce of rursl supply in South Dakota,wells 200 feet deep

and less were plotted on county maps from which maps indicating depths of

by 50 foot intervals were made.

and cisterns were also tabulated as

b

Springs,shown on the well location map,

important supplementary &upplleg,clthough

the latter do not appeer on mapg or in the tables in this :r_epor‘tg

TRESENTATION OF DATA

For convenience and utility,this report

eac!. covering one county., and each county

03

has been divided into sections

section bound separately. Beach

county report contains the following mesterial wherever poss 1blee

1. Well Location Maps

springs within the county, so far as information is now

This map shows the location of all wells and

-t1le. These have

it
R

Lieen plotted in such 8 manner that artesian and shallow wells can be differen-

tigted readily by the reader.

into flowing and pumped., Arte

ported as controlled are also i

gi

Artesian wells, where

they occur, are divided

an wells showing decreased flow and those re-

ndicated by symbols, Shallow wells are differ~

smtioted as adequate and inadsquate, and dry holes as of 1938 are located.

o ¢

Wells from other sources of information other than questlonnaires collected

by this survey are shown in blue,

2o, Shallow Well Maps

50 foot intervals,the depths

Where shallow wells are abundant,

at which shallow

This map shows, as accurately eas possible, in
supplies are commoaly obtained,

as indicated by the well location map, the

map is as accurate asg the information on which it is based, but where such

wells are sparsely distributed errors sre likely to occur. In many places re-

ports of shallow wells are absent

3. Table of Pumped Wells, from O to 200 feet (in

in

in which case the area has beea left blank,

nelusive) in depths

Th"d table shows minimum, maximum, and average depth
county, as report in the gue

general character of the water,

hard

-
&

S

stionnaires, Tabulations

of wells within the

are by townships. The

nedium, snd soft, as reported by farm-



ers, and the number of wells suitable or unsuitable for drinking are shown
in this table. Further, the adequacy of supply and use for irrigation are
shown here.

L. Table of Wells greater in depth than 200 feet: Winimum, maximum, °

and averspe depths are indicated. Character, réported as hard, medium or
soft is tabulated, Adequacy and use for irrigation are shown as in the pre-
ceeding table,

5, Table of flowing wells; Minimum, maximum, and average depths are
shown together with general character and use for irrigation. The volume of

flow as reported, and the number of flowing wells reported as equipped with

control valves is also included in this table.

SUMMARY COF STATE SUPPLIES

In the entire state, a total of 48,479 wells were reported in respense
to questionnaires, returned by 60.1% of the recipients. If those who did not
»respond have a number of wells in proportion to those who reported, there are
approximately 80,000 wells in South Dakota. There are possibly meny less than
this number since several counties with large.numbers of wells returned over
75% of the éuestionnaires and since many farmers Without wells did not reply
because they were not requested to do so in the formal questionnaire. Of the
wells reported, 16.2% are artesian, including both pumped and flowing wells.
Shallow wells are 83,87 of the wells reported, Wells from shallow sources
are thus obviousiy by far the most important means for obtaining water in
rural South Deakota,

Important supplementary supplies are clsterns and springs. Roughly,
there is mors than one cistern to each 40 wells, Many springs are reported,
however, in counties‘with very few wells, so that in some localities they are

of considerable importence.



HAND COUNTY

Hand county is located in east central South Dakota, approximately mid-
way between the James and Missouri rivers, It is bounded on the west by Hyde
county, on the north by Faulk county, on the east by Spink and Besdle counties

and on the south by Jerauld and Buffalo counties.

Map of South Dakota showing
location of Hand county

In the mein, Hand county is an agricultural county,with 822,668 of the fto-
tal 912,640 acres, approximately 90.1 per cent, in ferms, divided into 1,576
farm units, More thsn half {55.4%) of the acreage in farms is urdzf cultive~
tion., The major crops, in the order of importance, are corn, berley, wheat,
oats and rye. Considerable livestock is also raised, sheep, cattle and hogs

being the most important.*

L

Successful operation of this type of farms necessitates availa
suitable and adequate supplies of underground water at relatively low cost.
Supplies of shallow water hest meet such needs and in Hand county shzlliow well

i % 4

i i

water is obtained from most parts of the courty, (see shallow well map, pege 7

‘and well location map, page 5) although in some localities difficulties ere or-

o
-~
fry
s

N

countered.(See quotations taken from questionnaires at the end of this rej

¥Data obtained from the "Anmual Report of South Dakcta Agricultural Stsetis-
tics" for 1937,



LOCATION OF ARTESIAN AND SHALLOW WELLS IN HAND COUNTY
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A
On the well locaticn map, all flowing wells and all deep pumped welils ob
taining water from the Dakota - Lakcta sandstore are shown in black as artesian

wells. All other wells are shown in ved and are called shallow wells regardless

> term shallow wells sapplies

0]
ch
5
O

of depth. On all cther maps and in the table

only to wells of 200 feet or less in depth, unless otherwise stated. The wells
having a depth of over 20C feet are classed as deep wells and inciude all ar-
tegian wells except flowing wells 200 feet or less in depth.

Questionnaires were sent to 1294 farmers of Hand county and 1196 responded
with information on 1370 Wells‘and 32 sprirgs throughout the county. Thus the

fParmers of Hand county returned 92.4% of the guestionnaires, the greatest per-

centage of any county in the stcte.

DEPTH AND DISTRIBUTION

Shallow wells {200 feet and less in‘depthi: Shallow wells were reported
from most parts of the county. These wells were mapped on the basis of fifty
foot depth intervals {see shallow well map). Wore than three fourths of the
shallow weiis (77.4%) are 100 feet or less in depth, indeéd nearly half (43.4%)

are 50 feet or less in depth. Somewhat more than one third are between 50 and

100 feet in depth., TFurther, the shallow wells 100 feet in depth or less com=

=5

prise nearly half of gll wells of the county. Only 1a@5% of the shallow wells
are between 100 and 150 feet deep and 8.1% are between 150 and 200 feet. The
decreased percentage of shallow wells deeper than 100 feet is  probably due to

greater construction costs of deeper wells.

Few shallow wells are reported in the area of flowing wells and these are

% e

mostly fifty feet or less in depth. (See deep well map, page 11) . “In‘nine

o

townships along the eastern edge of

b

low welle listed were less

thelamess 2 che
than 100 feet in depth, {see table below).
T,112H. R, 66W . SRR R.66T. e o R.67H.

113 66 114 67 116 66
113 67 115 66 116 67
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In two of +these townships, T.116N., R.66W. and T.116N., R.67W., all shallow
wells reported were less than 50 feet in depth.

Only 54 of the 179 wells reportéd from the townships listed above were
over 50 feet in depth. Vhether shallow water supplies below 100 feet are in-
adequate, unsatisfactory or too uncertain cannot be stated definitely but these
factors apply in some cases and possibly in many., Additional .remarks on ques-
tionnaires indicate that frequent unsuccessful attempts have been made to ob-
tain shallow wells in this paft of the county with only partial success,

In three townships, T.113N., R.70W., T.114N., R.69W., and T.114N., R.70W,
conditions are most extreme with no wells reported less than ;OO feet deep and
only ten shailow wells deeper than 100 feet. As indicated in another placé, the

deficiency of shellow well supplies in these townships is compensated by deep

wells.

In other townships, to which sprecific reference has not been made,'shallow
wells are of feirly even distribution and are reported at various depths of
200 feet and less, although the majority obtain water within the firsﬁ 100 feet
below the surface (see shzllow well map).

Two of the wells classified as shallow were reported to be flowing. One
of these is in T.111N., R.69W, and is 91 feet deep and the other is in T.111N.,
R.700. anc is 35 feet deep. |

Thus, of the total wells of Hand county, 26.9% of all wells are between O
and 50 feet in depth, 21% 50 and 100 feet in depth, 8.9% 100 +to 150 feet in
depth and 6.6% are 150 to 200 feet in depth. All shallow wells make up 63.4%
(868) of the total wells (1370) reported.

The percentapge of the total wells of Hand county which are shallow is

shown by townships in the following table:



Percent of Total

Percent of X Total | !

Shallow Twp. Rge. Wells ! Shallow TWD . Ree., Wells
100 110N. 70W, 27 ! 65.9 112N, 69W, 29
100 : T 60, 30 ! 63.6 114 66 T,
100 1L 70 20 J 59.3 a5 68 28
100 116 70 25 ! 58.6 111 68 29
97 .4 112 70 il ! 56%5 1815 66 46
96.4 109 68 28 y 56.1 113 66 71
g5l 109 69 21 Y Gk 116 68 42
Qs dy 109 70 34 ! LR 11/ 7 38
91 116 69 34 : 40 153 €9 Al
90.3 1015 70 31 ! S50 114 70 1/
29.5 109 67 38 bt 3449 116 66 43

IBTS 109 66 0 ! 326 112 67 43
By3 ALILTL 66 63" ! 32.6 1E) 67 43
8.8 110 67 32 u Sile; 105 67 4R
83, 110 66 41 ! 30.6 ARG Y 36
81.5 110 69 27 ! 28.1 114 S 32
733 13k 66 46 Y 2 1170 67 25
2.8 110 68 29 L 200 i3 70 19
58.3 1015 69 41 ! 20,5 1Lz 68 39
67,3 112 68 52 ! 155 114 - 69 20

Deep wells ( wells more than 200 feet deep ): Deep wells, both pumped and
flowing are widely distributed over Hand County and ocecur in all but four of
the forty townships. The percentage is indicated by subtraction of the percent- ’
"age of shallow wells from 100 in the preceeding table., Deep wells total 502
wells or 36,6% of the 1370 wells reported for the county end range in depth
from 210 feet to 1535 feet.(See table 2, page 20). Deep wells make up more than
one third of all of the wells of the county since 36.,6% (502) of the <wotal
(1370) are more than 200 feet deep. In geﬁeral, the deep wells of the southern
half of the county are much less in depth than those of the northern half of
the county. Nearly three fourths of the deep wells of 15 townships of.the
southern half (21 or 72.4%) range between 200 and 3CO feet in depth. Only eight

wells of these 15 townships are between 300 and 800 feet in depth and thesz are

distributed at random.

Nunmber Number ‘ Number
Twp,  Rege. - VWells  .1- * Twp. . Rge. « Wells v  Twp. Rge. Wells
109N, 66W. 5 u 110N, 68W. 5 ! 112N. 67W. 1
169 67 b i SRIN}! &7 4 : 112 68 3t
1

112 70 1



Only two wells are reported between 800 and 900 feet in depth. These are
in T.115N., R.66W., and T.116N., R.66F. in the northeast corner of the county
where one flowing well is reported for each township,

Over the remainder of the county relatively few wells are reported between
200 and 900 feet since only 6.1% (31 wells) of the total deep wells are within
these depth limits, and these represent a very small percent of the wells in
each township. The remaining 93.9% of the deep wells occur at depths ranging
from 900 to 1535 feet and comprise a total of 471 wells or 34.4% of the total

1370 wells reported in the county. The location and minimum and meximum depths

reported are listed as follows:

Location Number Depth g Location Number Depth
Twp. Rge. Wells Min, Max. ¢ Twp. Rge. Wells Min, Max.,
109N. 68w, 1 J200 v 113N, 68W. 31 1060 1300
109 69 il 1360 S LS 69 14 1140 1375
109 70 2 /5018 SIS 0O 3 70 15 1200 1460
110 66 5 RO 28 SN i 66 16 900 1200
116 67 _ 4 slevdlor  algkeda) 0 i 67 22 990 1147
110 68 4 1320 15307 211/ 68 22 1000 1290
110 69 5 1A COEREIS 3O e 69 i) 1180 1400
111 66 8 1000 1280 ' 114 70 10 1222 1470
3k 67 15 1208 1380 ' 115 66 s Yo 907 1140
111 68 AL 227580 e 5 = IS 67 29 981 1180
112 66 13 900 1260 * 115 68 11 _ 1306 1500
112 67 28 Sl(0/el0) & malshAch i e it 69 37 1100 1365
112 68 15 Pl A3ay it 135 70 3 1302 1450
112 69 10 1100 +.1330 Vg 66 27 900 1283
1312 70 5 1300~ 1500t 116 67 25 900 1108
113 66 18 940 1190 -t 116 68 20 1000 1396
LSS 67 29 998 1285 ' 116 69 2 1280 1300

This teble shows the minimum and maximum depth by townships from which the
more important deep well water supplies are reported.

Flowing wells: Most of the deep wells of Hand county are flowing wells,
Indeed, 80.5% (379 wells) of all of the deep wells were reported flowing as of
1938. The distribution of these wells and their relation to deep pumped wells
is shown on the artesian well map (page 11) and the relation of these areas to

those of +the surrounding counties and the state is shown on the artesian well

map of South Dakota (page 12).
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Thf approximate average flowﬁby townships ranges from 2,7 gallons to 11,2
ga&lon;rpafgm;ﬁute, F;r‘individual wells the rate of flow varies from one gal-
lon per minute up to 40 gallons per minute. In Hand county 55 wells are re-
ported to be equipped with control valves and 47 of these are said to be in
use.

The flow of 304 wells is reported to be decreasing and four are reported
o have increased the flow, A total of 13 flowing wells are reported to flow
steadily without modificetion of volume. These reports are significant since

they indicate that the rate of flow of 95 per cent of the flowing artesian

wells in Hand county has decreased.
CHARACTER OF VWELL TATERS

The general character of well waters of Hand county is indicated by the
responses made by farmers to questionnaires. On the questionnaires, the farm-
ers were asked whether they considered the water from their wells to be hard,
medium or soft, Although most farmers d¢ not have accurate chemical analyses
of water supplies on which to base their opinions usage is probablﬁ a fairly
good criterion of genersl character and quality and must suffice until accur-
ate chemical analyses are available,

Uéers of shallow farm well waters agree, as shown by replies, that these
waters tend to be hard, since 51.1 per cent are listed as hard. So few are
listed as definitely soft (7.1%) that those listed as moderately hard (41.8%)
probably.ére more closely related in character to hard water than'to soft. The
pronounced tendency of the shallow waters to be hard is indicated by the total
percentage of hard and moderately hard which is approximately 93 per cent,
Further, it is unlikely that future exploration will develop supplies of soft

water at depths less than 200 feet.

In wells over 200 feet, including both pumped and flowing, a pronounced



tendency toward production of soft water rather than hard is definitely indi-
cated since more than a third (35.8%) report soft water whereas only 11.1 re-
port water which is definitely hard. There is the possibility that those
listed as medium (53.1%) tend toward soft rather than hard water.

In the northeastern part of the county wells of 900 to 1200 feet in depth
produce more soft water than from other depths or localities. Indeed, only a
small percent of the wells in this part of the county below 900 feet report
hard water, the majority being medium. Two townships report almost half of the
wells at this depth as being soft (T.115N., R.67W. and T.116N., R.67W.) and in
two townships, T.116N., R.68W. and T.116N., R.66W. 75 per cent report soft
water.,

The southern and western portion of the deep wells area,(deep wells map)
reports greater tendency to hardness. The water reported as medium predomin-
ates in all parts of the cqunty with the greatest percentage in the central
sectién between the hard and soft areas. Thus a gradation from hard to soft in
» deep well waters is suggested by the changes from the southwest to the north-
east parts of the county:

According to the reports most of the well water - of Hand county is suit-
able for drinking. Of the 1370 wells reported (boﬁh shallow and deep) there
were only 106 reported as unsuitable for drinking. Of these 80 are shallow
wells and 26 are deep wells. The shallow wells rep&rted a3 unsuitable are
scattered over the county and vary with the number of wells except in four
townships: T.109N., R,70W., T.111N., R.66W., T.11IN,, R.68W. and T.112N., R.68
. We These report 31 of the total of 80 unsuitable wells listed. Thus approxi-
mately 22% of the shallow wells listed in these townships were reported as un-—
suitable,

The deep wells listed as unsuitable, like the shallow, are widely dis-
tributed, 11 (9%) being reported among the deep pumped wells (over 200 feet)

and fifteen (4%) among the flowing wells, Thus, although most well water in



Hand county is suitable for drinking, a relatively small part is not. Water
unsatisfactory for drinking seems more likely to be obtained from shallow
wells than from deep or from flowing wells, Possibly contamination or other
objectionable material derived from the surface or near the surface is respon-
sible for this condition. It may be that other objectionablé or injurious in-

gredients may occur in other waters than those listed,These can be determined,

however, only by analysis.
ADFQUACY OF WELL WATERS

On the whole, wells df‘Hand county supply water adeguate for current farm
needs. Many wells, howéver, 163 out of the total of 1370 reported inadequate
supplies in 1938. The”gpéater proportion were shallow and include & total of
122 with 26 flowing wells inadequate and 15 deep pumped wells furnishing in-
sufficient supplies,

‘The greatest percent of inadequate shellow wells was reported along the
eastern border of the county in range 66,north of township 110 and in township
T.109N.,, R.70W in the southwest corner. In these areas almost 40% of the wells
less than 50 feet in depth were listed as having supplies insuffiéient for cur-—
rent needs in 1938, In these areas, inadequate wells comprise approximately
23% of all the inedequate wells reported for the county, indicating that supp-
lies in this area from O to 50 feet in depth are more likely tc be inadequate
than in other parts of the county. In other parts of the county, shallow in-
adequate wells are scattered and are of various depths ranging from O’ to 200
feet.

A greater proportion of inadequate wells is reported among deep pumped
wells tran among those which were flowing and these are evenly distributed
over the county. Only one township , however, T.114N., R.68W. reported over 2
inadequate deep wells per township and these were flowing wells.

Regarding adequacy of supply, it is emphasized that only current needs
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are considered and that changes or expansions recguiring more or less weter for
farm use will render an unpredictable number of supplies inadeguate.

Irrigation: Seventy-five shallow wells werc reported to be used for ir~
rigation. Use is mostly for garden plots, ranging in size from 1/8 to 2 acres
which make up a total of 16 acres,

Only four of the deep pumped wells are used for irrigation, and these
were used to irrigate 3/8 of an acre. Flowing wells are reported to have been
used to irrigate 51 3/ acres in plots ranging from 1/8 o 20 acres per well

(see table pages 20 and 21).
ADDITTONAL AND SUPPLEMENTARY WATER SUPPLIES

Springs are not in use to a considerable degree in Hand county and only
32 are noted on questionnaires, Most of these are in the south half of the
county where they are used for the watering of livestock. They are locally an
important supplementary source, &s most of them are reported in sreas which do
not have flowing wells and when shallow water wells are inadeguate or unsatis-

factory. The springs reported are located as follows:

Twp. Rge. Number of Springs ' Twp. ge.. Number of Springs
109N, 67T, 1 Ll s 68W, 1
109 68 2 U ALl 70 &
100 70 3 Yol B2 69 6
110 66 5 gl 69 1
R 66 6 il 66 i
LS TE 69 4

A1l of the 32 springs are re?orted as being adequate for the needs for
which they are used, Reports on character state that 9 prodﬁce hard
water, 10 moderately hard,while three produce scft water. Reports on the char-
acter of the others were not made., Twenty-two springs were reported to be
suitable for domestic purposes, although only 7 were actually thus used.

Cisterns are a most important supplementary water supply in any aree
gsuch ag much of Hand county, in which hard water wells predominate. Most of

them are used for laundry purposes but a few are used for drinking and cooking.



As mey be expected a greater pumber of cisterns are in use iv areas of shallow
wells than where artesian wells are abundant. Farmers utilizing shallow wells
report 219 cisterns of which 213 ere used for laundry purpoeses and 24 for
drinking and cooking. Users of artesian water report only 92 cisterns of which
85 are used for laundry purposes and three are in use for drinking and cooking.
Spring users report only 5 cisterns which are used exclusively for iaundry pur-

poses, There is approximately one cistern to each four wells in the county.



HAND COUNTY
‘Table 1,

DATA ON PUMPED WELLS FROM O TO 200 FEET (IICL.) IN DEPTH

i §
LOCATION DEPTH OF WELLS CHARACTER OF WATER ADEQUACY OF SUPPLY
H T
{ Number : : ﬁnsuitable Number Approximate
of L i Corrode for Tnade~| used for |Acres
TWDo| Rge.l {Wells Min, | Max. | Ave. | |Hard Med|Soft| Casing |Drinking Adequate | quate | Irrigation) Irrigated
109 | 66 35 6 | 200 | 67 i s S 1 i 34 ] s 1/2
109 | 67 34 2051 2001, 10 2n e ~ L 29 5 3 1/2
109 | 68 2 6 | 200 | 85 IBel 1oy o 3 24, 3 1 1/8
1105 | &9 20 16501201 78 6011 | 3 3 2 16 % - -
109 | 70 32 101 120058 Ak 152 j 8 22 10 st 1/4
110 | 66 o B AT6 1 58 15 [ 103 2 o L 3 3 3/8
&7 o 14 | 150 |108 il el 1 - 26 1 3 1/2
68 21 19| 200 (14 Taimt 15l 1 1 18 3 /. 3/4
69 22 25 0 1561 a8t 128 0 7hes 6 2 20 e 1 =
70 2 11 163 |17 13 e 2 - - 23 A 3 1/8
66 o5 it 110 | 36 T T O (o MR SRR i g 38 17 2 5/8
&7 6 43 1 195 | 78 3 2.0 1 - il 6 - - -
111 ] 68 17 8 | 200 |105 8 g |1 1 g 1/, 3 - =
111 1 69 25 36 | 200 [1G6 A VA - % 24, e . 1/4
111 | 70 19 1040370 | g g heg L 2 2 15 o ~ -
112 |66 33 107 6558 U TR 6 7 25 g 2 172
1112 1 67 4 30 " Age il a3 (it o B - - 14 = 1 1/8
112 | 68 35 Lt b a0 slies 25 ‘12 5 19 28 7 2 3/8
112 | 69 19 R il S B ) 9 g 11 3 2 18 1 - -
13290 24, 15 | 133 | 62 B 0159 1 — 1 24 - - -
113 | 66 23 12 90 7E 10 e - > 19 4 6 3
113 | 67 1/ 20 g2 15 B - 3 1 1 - -
113 | 68 8 1021905 () Bl 2 £ g - - -
113 | 69 S Nopd L B TR B e SR e ; T 9 1 = -
1 J, 198 g Ane a3 = < 5 : = -
P bl 28 i R < Tl R R G > e e S 1 23 5 - =
pliiae il sz i 60 kse LD el E 16 - 3 1
i Y 26 | 168 | 66 6.1 30k = - i 9 - -
| 2 48 | 180 1 2 T & s = 3 2 - = i
; Laa 125 1 170 {16 Lt el - 6 1 1/2

‘T eT9Bl



HAND COUNTY
Table 1, (Continued)

DATA ON PUMPED WELLS FROM O TO 200 FEET (INCL.) IN DEPTH

6L

LOCATION DEFTH OF WELLS CHARACTER OF VATER ADEQUACY OF SUPPLY
Number Unsuitable Number FA
of ¥ Corrode for Inade~jused for |&
Twp.|Rge.i {vells kiin, | Max, | Ave. ; |Hard| Med.Soft | Casing |Drinking Adeguate | quate |Irrigation
115 | 66 26 1 65 34 19 Bl ] ) 3 2 fi %
L1541 67 13 12 76 45 10 31 - - il 1l 2 -
115 | 68 16 7 360 58 9 6| - - - 17 2 2
115 | &9 247 o8 Sl 76 1 S e ) - - 25 2 3
115 | 70 28 15 1160 | 65 13t 3 4 3 23 5 5 i
116 | 66 5 ns 20 24 8 Dl - it g 6 -
e 1 a7 Akl 20 45 33 6 51 - 1 it T - -
116 | 48 2 30 [120 | 60 19 CE . ol P i 20 ) :
116 | 69 52 1Bl 50 55 1 ) 2 2 27 5 7
116 | 70 25 10 | 192 50 320 A2 1 - 28 Z 7
Total 866- : 431 | 352] 60 48 80 744, 122 75
5 1

(°quoD) °T 9198BJ



HAND COUNTY
Table 2.

DATA OF PULPED WELLS OVER 200 FEET IN DEPTH

LOCAT ION DEPTH OF WELLS CHARACTER 6F VIATER ADFQUACY OF SUPPLY

Number § _ Unsuitable Number Approximate
of ; Corrode for Inade~| used for jAcres
@wpﬁ Rge.| [Wells Min. | Max. | Ave. | |Hard|Med.| Soft|Casing Drinking Adequate] quate | Irrigation|Irrigsted

5 239

ey

1091 66 5 212 | 284 S - 1 4 1 - S
109 67 i 2,0 | 258 | 250 1 1 2 ~ - J - 1 1/8
109 | 68 1 - - 1200 - 1 - = - 1 =
109 | 69 1L -~ - 1360 - 1 1 - 1 e . =
109 { 70 2 1450 {1500 {1475 1 - 1 1 it - 2 - :
110 | 66 6 350 1317 1 883 2 2 - - ~ & - ~ -
1101 67 5 300 11380 11146 - 5 - 1 - 5 - - -
110 | 6% 7 210 |1530 | 781 =il 3 1 - 7 - - -
110 | &9 5 1400 11530 11489 7 1| - 1 - 5 - - -
111} 66 2 1115 (1280 11215 - ST I ) i - i ik - -
111§ 67 19 210 11380 |1085 T B 2 - 3 19. - - -
Wid-es bl e 1200 Blas35 1281 oy T 5 - 12 b e SR R
1121 66 2 {1065 1260 [1163 e P = = 2 - * -
112 | 67 ) 210 |1343 | 922 2 faho e - 4 6 2 . -
112 | 68 2 370 a5l 1 852 - 2 - L 2 - - -
112 | 69 5 1200 [1332 [1238 1 3 2 2 - 5 - - =
20 7 230 {1500 11257 - s 2 - 1 6 1 L /8
T B 1 T 1000 - = - - - - 1 - -

131 68 2 1115 {1140 |1128 - - = 2 - -
113 | 69 2 230 |1300 | 765. - 2 - - - 2 - - -
g g 32| Ji310 1373|1351 - 1 1 o 3 = - =
T34 1 6611 2 111060 1160 [1080 = T = - - it il - =
115 | 68 1 - S n it = = & 1 = 7
114 | 69 2 1200 {1250 (1225 - i 1 - i 1 - -
114 | 70 ¥ - - 215 - 1 - 1 - ) - - SR
11545 69 3 1200 [1288 11233 - 1 2 1 1 3 - = -
1151 69 6 1200 {1409 }1313 1 5 - 1. - 6 - 1 =
1161 65 il . - 1100 - 1 & = - 1 - -
116 | 68 2 1000 {1390 11095 1 1 0 1 1 1 = . :
116 | €9 2 1280 |1300 {1290 - ] 1 1 1 2 = % i

| | ‘Totals || 221 l2sabeeil 231~ on 11 106 15 Lk s B
Note: No wells reported for the following townships and ranges for this group:
LLION. Ry O T, 118 B 60,707 T 1130, R 66T 114N, , B OF: TJIIBE 5P .66,670; T, 115N, B.70: T 116N, R.70

anitl | LTIRE
and 67N,

°C 9T9BL



Table 3,
DATH ON FPLOWING WELLS

, : :
H
| LOCATION || Nuw~{| DEPTH OF WELLS|| - CHARACTER OF WATER : ADBQUACY OF SUPPLY |
br ; bef ! Unsuitable 7 - . |Number |Approx, Ave, Npm?g:
of Gorroded for v Inade~|used for ~|Acres Gallon |Con-
Rge.{Wells Ming Max, | Aved|{Hard| Med.| Soft Casing | Drinking |Wdequate| quate |[Irrigation Trrigated Per Min|trolled
651 1 - - |10521] ~ = 1 1 S 1 = s - 7,00 e
&8 T Hs= | =~ 41320]] - 1 = - = 1 - - L 8,00 e
6 6 ihoeo! 11501310831 3 3 - S s 5 1 i 20 135 7
&9 1 - - g1t} ~ T - = = 1 - - - - -
70 1 = - 354 1 - = o ~ 1 ~ = = . -
6611 11 Ifoo0 ]| 110011027(] 4 7 = i = 10 1 % 3.3/5) 3.9 ~
67 11 21 §000 | 130041139 -~ 9 |12 - - 21 - 3 - 25
63 11 15 11112 1320412041{f 1 |10 Vi k i 13 2 3 10 3/81 5.46 1
65 5 111100 | 1256|1187 - 5 - - - % 2 ~ - f 4.0 -
66 |t 18 11 900 1300{1038 (| & 9 3 3 T .16 2 & R W 2
67 11 28 1998 | 128511084| - |18 |10 = = 26" 2 7 3/4 | 5.42 2
68 i1 29 10601 1300|11554 5 |14 9 6 -~ 27 2 3 2.5/81 17,10 3 ;
60 1} 13 lp140] 137501283(| -~ | 7 | 6 2 - 13 - 1 L/ B4 500 1 !
70 |1 12 |B200 1400113451 2 7 3 L 2 11 1 3. - 543 : X
66 11 1 ifoo0(1200[1010i 2 |12 .| 1 = = 12 2 1 1/7 | 8,92 1 :“
67 11 22 o0 ! 11471105511 2 |12 8 £ - 22 o 3 21/4 | 6.39 3
63 |1 22 1h00o | 1200(11661 - |11 9 2 4 19 3 5 13/8.| 4.93 i
; 60 Il 15 {1180 | 14001277 || - 7 g 2 - 13 z 1 Ll 3
114 | 70 | 10 B222| 147001323 4] 1 6 3 1 1 9 1 = - 4:25 -
115 | 66| 20 || 800 | 1340 998 (1 4 [12 | 4 6 = 19 1 A 2 /8| 599 5
115 | &7 11 29 llo7o | 118011039 - (15 |1 3 . 29 - 4 3 5/89 Qg 0
115 | 68 g 11036 1500{1238 || - & 3 1 = & 1 1 L | B e 1
115 | 69 g 11100 | 1315(1238 || ~ 7 1 3 1 6 2 Ek /2| 2,78 1
HLais 270 3 10302 | 120011384 i) - st 3 - -~ 3 - - - - =
jyil6 | 66 (f 27 | 825 | 1300(1058|] — TERET 2 1 29 - 2 W6l 11
116 | &7 1 25 |l 900 | 110811027 || - 9 |16 3 2 25 - i 1/2 | 10,04 4
116 | 68 | 18 |pooo | 1396j1113{1 2 | 2 |15 2 2 16 2 1 /4 | 8,56 i
Totels |1383 | 3z 195 | 163 = 55 15 L 5 50 51 3/4 47
e i ) &a
lote: No wells reported for the following townships and ranges for this groups
T,1090., R.66,67,68,60,700: T.110N., R.67,69,70M: T.111N., R.67,68W: T.112N., R.70W:, T.116N., R.69,70W.

°¢ 9198y
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HAND COUNTY ~ WELL NOTES

The following are comments made on the question-
naires by farmers.These are included for the bear-
ing they may have on local conditions,

Bates Twp. 109N-Rge. 67W.
NE + Sec. 7 186 feet -~ "Well has plenty water but sand is fine and cuts the
pump leathers out bad."

Pleasant Valley Twp. 1l09N-Rge. 68W.
NW + Sec, 2 170 feet -~"The only difficulty we have had in digging a well on
this farm is finding the vein.”

Iondamin Twp. 109N-Rge 69W¢
HE %+ Sec.1l5 106 feet - "Tried for deep wells but couldn't obtain water.®

Como Twp. 109N-Rge. TOW.

NE 4 Sec. 13 110 feet - "All wells north and west asre artesian wells and it
has been difficult getting water here as there is very little
shallow water, just enough for domestic use., Although my stock
well hes furnished enough water +the past 4 years and can be
depended on for one tank (10 foot) per day."

Como Twp. 109N-Rge. 70W.
NE % Sec. 14 1500 feet - "Artesian well never flowed, difficult to get shal-

low wells,”

Rose Hill Twp., 11ON-Rge. 66W.

SE + Sec., 3 40 feet = "I have paid for 100 feet in 2 foot holes from time
to time in the past 30 years without success of dependable
wellg, The spring has flown since 1893 up until the past 10
years it would water 250 to 300 head of stock, but the past 7
vears 40 head dis 1imit it would water during hot weather and
is on high ground nearly + mile from farm buildings."

Rose Hill Twp. 110N-Rge. 66W. :
SE 4 Sec. 20 3/ feet - "The well is slowly going dry. 20 years ago, 6 ft.
water; now 2 feet." :

Hilend Twp, 110N-Rge. 67W.
NW 4 Sec. 34 143 feet ~ "The NE & 34-110-67 had well but didn't furnish
enough water., Now dry."

Ohlo Twp. 110N-Rge., £8W.
SW = Sec. 33 1485 feet artesian - “There is one other well on fsrm 18 ft,
deep. Very dangerous. Is full of water now."

Glencale Twp. 110N=Rge. &9V,
SW 4+ Sec. 33 1530 feet artesian -~ "Common tubular well, will not supply e-
nough water,"

Glendale Twp. 110N-Rge. 69V,
SW Sec, 25 25 feet -~ "“Cannot get sufficient water.®
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Hulbert Twp. 1llN-Rge. 66W,

SE Sec, 3 30 feet - "Water is very hard and has a salty taste. It is
good water for livestock but is not very good for drinking.It
seenms to have a lot of lime in it. :

Hulbert Twp. 11l1lN-Rge. 66W.
NE Sec. 10 30 feet ~ "Good shallow wells cannot be obtained in this local-

ity."

Bulbert Twp. 111N-Rge. 66W.
NE Sec, 27 1100 feet ~ (Artesian) "Difficulty in gettlng shallow wells.®

Hulbert Twp. 111N-Rge., 66W.
NE 7 Sec. 5 = 24 feet - "Shallow well water is hard to get i

Fegrl Twp,111N-Rge. 67W,.
W é Sec, 18 1335 feet (artesian) "Dug for shallow wells but didn't have any
success. Had to drill 200 feet through rock to get artesian wa-

ter. Y

Logan Twp, 1liN~Rge. 68W,
NE Sec. 6 8 feet - "We have no water except for a well we dug under a ce-

ment bridge in the rocad."

Logan Twp. 111N-Rge. 68W.
NE Sec., 30 1428 feet ~ (artesian) "difficulty getting water years ago."

Spring Bill Twp. 111N-Rge. 70W.
SE Sec, 14 40 feet -~ "The well furnished enocugh water for about half the
3 capacity of the pasture in animal units.”

Spring Hill Twp. 11IN-Rge. 70W.

NE Sec, 18 32 feet (dry hole) - "I dug the weéll in 1933 but it held out

: only two years and then dried up, but I believe if we could get
15 feet deeper there would be plenty of water. We only got down
32 feet and the sand was so fine we could not get it out.”

Grand Twp, 112N-Rge. 667, ;

NE Sec., 20 1100 fest (artesian) - "Ceased flowing in 1935 because pipes
corroded. Have not sufficient funds to recase. I now haul wa-
ter from 1 mile south.”

Grand Twp. 112N-Rce. 667,

&Ce 27 40 feet -~ "We have to haul all our drirking water ancd for cook-
ing and sometimes for the stock. Canft get over ten gallons of
water at a time and then wait awhile and get ten more or so on
through the day."

Grand Twp. 112N-Rge. 667.
St Sec. 33 1061 feet (artesian) - "Bored wells are almost impossible,™

St. Lawrence Twp. 112N-Rge. 67W.
NW Sec. 15 1180 feet - ‘"'cannot get shallow wells.®
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St, Lawrence Twp. 112N-Rge. 67W. : , P

NE Sec. 32 85 feet -"The old artesian well gave out and this is a new tub-
ular well just put down.It is doing all right now but can't say
whether it will hold out or not unmtil it has been tried out.”

St., Lawrence Twp. 112N-Rge. 67V.

NE Sec. 34 1300 feet (artesian) -="Was a flowing well but has to be pumped
Flowed for abovt twa years. There was a flowing well on the
farm before this but stopped flowing; water in old well very
salty.”

Midland Twp. 112N-Rge. &9W.

SE Sec. 12 1177 feet (artesian) "Bored shallow hole fall of 1915 to depth
of 140 feet. Found some wet sand at 100 feet but failed to get
water,”

Ree Heights Twp. 112N-Rge. 70W.
NE Sec. 9 1500 feet (artesian) "Never hes flowed. Quicksand was reason
other wells were not a success."

Gilbert Twp. 113N-Rge 6€W. : -
SW Sec. 4. 12 feet - "Quicksand has ceused some trouble in constructing
wells."

Gilbert Twp. 113N-Rge. 66W.
SE Sec. 13 L8 feet ~"The well on this farm is a shallow well of exception-
. : ally good cuality as drinking water end there is an unlimited
supply if pumped slowly;some coal has been taken from it when
cleaned out. as sand comes up and it has to be cleaned about
every two years."

Eowell Twp. 115N-Rge. 68W.

SW Sec. 1 50 feet - "01d well caved in last year - was hand dug about 40
yvears ago - never pumped dry. Has watered as high as 15C head
of cattle. New well seems just as good as we had an engine on
it for 2 days and couldn't lower the water more than 6 inches."

Howell Twp. 115N-Rge. 68W.
NE Sec. 18 70 feet -"Quicksand is our difficulty in construction of wells
on this farm."

Howell Twp. 115N-Rge. 68W.
N¥ Sec., 30 - 1228 feet (artesian) ~ ‘salty water."

Plato Twp. 1l6éli-Rge. 66W. ;
NV Sec. 4 1100 feet (artesian) “Our well stopped flowing last spring. We
hauled water all summer for all our use."

Linn Twp. 116N-Rge. 67W.

MW Sec. 26 . 1046 feet (artesian) "I dug 5 surface wells from 10 to €0 feet.
The 80 .foot hole was dry. The rest gave come water but not
enough "

Linn Twp. 116N-Rge. 67W.

SE Sec. 31 1000 feet (artesian) #“In the years before the artesian, it was
not too easy to find water on this farm; some dry holes were dug
end drilled but have now oeen filled with dust andidiztLt
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Park Twp, ll6N-Rge. 68W.
SE Sec. 35 6/, feet —"Difficulty in getting good wells, had been fine sand

at weter level."

Spring Twp. 116N-Rge. 69W,
SH Sec. 3 70 feet -"It had been difficult to get water on the farm - only
a smsll supply can be found in each hole."
Spring Twp. 116N-Rge. 69W,
SE Sec, 15 50 feet -"I think we would have plenty water if it was dug 1C
: feet deeper because it stops above hard shale. There was a
well here in early years that watered 100 head cattle."

Spring Twp. 11iN-Rge. 69W. -
NE Sec. 19 21 feet.-"Several wells were bored before this one. Some of the
water was unfit for stock even."

Spring Twp. 11€N-Rge. 69V.

SV Sec. 34 1300 feet~ (artesian) "There has been about 12 shallow wells
dug on this farm but failed to be any good. Depth from 70 to
120 feet. The artesian has to be pumped; the water is good when
it is clear, but generally is very muddy or sandy. Not alvays -
£t for drinking"
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