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GROUND-WATER STUDY FOR THE CITY OF REDFIELD

This report contains the results of a ground-water
investigation conducted by the South Dakota
Geological Survey for the city of Redfield, Spink
County, South Dakota. The field work was
conducted from June 20 to July 28, 1977. The
investigation invoived the drilling of 61 auger test
holes, 35 rotary test holes, making a well inventory,
and collecting and analyzing 15 water samples.

In 1963 the South Dakota Geological Survey
conducted a similar investigation in and around the
city of Redfield and the results of that investigation
are published in Special Report No. 24. In that
investigation no abundant supply of good guality
water was found and it was recommended that the
city continue to use the waters of the Dakota
Sandstones. At present, the city still obtains its water
from these sandstones.

The locations of the test holes are plotted in
figures 1 and 1a and the rotary and auger test hole
logs are listed in appendices A and B, respectively,
These test holes constitute a southward extension of
the 1963 investigation. An observation well was
constructed in hole number R-26 which pumped
guite well with an air compressor. The concentration
of test holes in sections 2and 3, T. 116 N.. R 64 W.,
and sections 34 and 35, T. 116 N., R. 64 W. is the
result of trying to define the extent of the sand and
gravel in that area.

Figure 2 shows the locations of 15 water samples
taken during the study and the resuits of the analyses
of these samples are presented in table 1. The
significance and recommended limits of the dissolved
chemicals in drinking water are presented in table 2.
The records of some of the wells in the area are listed
in table 3. The present city water exceeds the
recommended limits for sulfate, manganese, fluoride,
and total dissolved solids. The water is also at the
recommended limit for iron and is high in sodium
(table 1, samples W8, W12, and WI16). It is
guestionable whether sample W8 is representative of
the city water supply because of the anomatously
high values of some of the dissolved chemicals. Water

sample W9 in the recommended area was the first
sample taken from the observation well after the
construction and it proved to be extremely hard
water high in iron and manganese. Sampies W13,
W14, and W15 were taken from this well at a later
date to check these results and it was found that the
water, although still guite hard and exceeding the
recommended limits for iron and manganese, was
lower in iron and manganese content and not nearly
as hard as was indicated by sampie W9,

As a result of the present investigation, a shaiiow
sand and gravel deposit was found 4 miies south of
Redfield. Figure 3 shows the location and thickness
of the saturated sand and gravel in this area, The
average thickness is 32 feet. This was the only
favorable area found for the development of a
municipal water supply. As it was previously
mentioned, some of the dissolved chemicals in the
present city water supply and also in the water in the
vicinity of the observation well 4 miles south of town
exceed the recommended limits. Prior to the
construction of any permanent faciiities the
economic feasibility of developing a water suppiy
from 4 miles south of town must be determined and
then if the city decides to develop a well field in this
area, it is recommended that a pump 1test be
conducted to determine the quantity of water which
may be pumped from the aquifer. Water samples
should also be collected and analyzed for quality.

Before a permanent well s drilied, the city
officials should contact the Division of Water Rights,
Department of Natural Resource Deveiopment, to
obtain water rights and a permit to drill a municipai
well and the South Dakota Department of Environ-
mental Protection to determine the biological and
chemical suitability of the water,

The project was financed by the South Dakota
Geological Survey, the Oahe Conservancy Sub-

District, and the city of Redfield.

This report was prepared by Derric Iles, 1978.
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Map showing test hole locations
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Figure la

Map showing test hole locations
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Figure 2
Map showing water sample locations
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Location of water samples

NE%NE%SEYSE% sec. 8, T. 116 N., R. 64 W.
NW%SWSENWY% sec. 9, T. 115 N., R. 64 W.
NEWNE%SEY%SEY sec. 10, T. 115 N,, R. 64 W.
SWWNE%NWYANWY sec. 22, T. 115 N., R. 64 W.
SE%NEWSENEY: sec. 34, T. 116 N., R. 64 W.
NE%NE%SEYSEY sec. 34, T. 116 N., R. 64 W.
SW1LNW“NWYSWY sec. 2, T. 115 N, R. 64 W.
NE%NEY% sec. 9, T. 116 N., R. 64 W,
SW¥%SW%SW%SW% sec. 35, T. 116 N., R. 64 W.
SE%NEW%SE%NEY sec. 34, T. 116 N, R. 64 W.
NE%“NE%SEYSEY sec. 34, T. 116 N., R. 64 W.
SE%SEYsec. 4, T. 116 N., R. 64 W,
SW%SW%SWY%SWYs sec. 35, T. 116 N., R. 64 W.
SW%SW%SWSW sec. 35, T. 116 N, R. 64 W,
SWY%SW%SWYSWY sec. 35, T. 116 N., R. 64 W.
NE%NEY% sec. 8, T. 116 N,, R. 64 W,
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Figure 3

Map showing thickness of saturated sand

and gravel.

R64 W

S¢@ Test holes, number indicotes thickness of saturated sand and
gravel, in feet.

—~Contour line, connects points of equal thickness,dashed where
approximate. Contour interval 20 feet.
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APPENDIX A

Logs of rotary test holes in the Redfield area
(For map location, see figs. 1 and 1a)

Test Hole R-1

tocation: SE%SE%SEYSEY: sec. 32, T. 116 N., R. 64 W,
Surface elevation: 1334 feet

Depth to water:

0 2 Topsoil, black, dry
2- 10 Silt, light-brown, clayey, dry

10- 14 Clay, light- to dark-brown, sandy, fine
(till)

14- 43 Sand, light-brown, medium to coarse,
subangular, slightly clayey, dirty

43- 51 Sand, light-gray, medium, subangular,
slightly clayey

51- 63 Sand, clayey, minor coal and lignite
deposits

53- 61 Sand, gray, medium, subangular

61- 68 Gravel, medium, subangular to sub-
rounded, clean

68 79 Clay, gray, soft, silty

79- 80 Gravel, unknown size (estimate medium
with 1 inch maximum diameter)

80- 92 Clay, light- to dark-gray

92 Rock, abandoned hole

L
Test Hole R-2

Location: NW%NW“ANWNWY% sec. 5, T. 115 N., R. 64 W,

Surface eievation: 1294 feet
Depth to water:

0 2 Topsoil, black, dry
2- 20 Clay, light-brown
20- 28 Clay, non-oxidized with some sand and
gravel, rounded
28 29 Gravel stringer, 1 inch diameter
29- 33 Clay, non-oxidized with some sand and
gravel, rounded
33- 356 Gravel stringer, 1 to 2 inch diameter
35 41 Sand, fine to medium, rounded to sub-
angular, minor amounts of coal,
grades to coarse
41. 68 Gravel, fine, subrounded, some coal
and lignite
58- 80 Clay, with some sand, medium, rounded
(tiil)
80 Rock, abandoned hole
E R
Test Hole R-3

Location: SW%SW%SW%NWY% sec. 33, T. 116 N., R. 64 W.

Surface elevation: 1306 feet
Depth to water:

0 2 Topsoil
2- 1b Sand, fine, subrounded to rounded, very
silty
15 25 Sand, dark-brown, subrounded, very

silty, some clay

-10-

Test Hole R-3 -- continued.

25- 27 Gravel stringer, size unknown

27- 31 Sand, fine, subrounded, silty

31- 65 Clay, unoxidized with sand, subanguiar,
silty (till)

65- 66 Gravel stringer, 1 to 2 inch diameter

66- 80 Clay, unoxidized, some sand, coarse,
subangular (till)

80-150 Clay, very shaley, sand, medium, sub-
angular, silty, intermittent sand
stringers at about 100 to 200 feet
(till)

* ¥ ¥ x
Test Hole R-4

Location: SE%SEY:SE%SWY sec. 33, T. 116 N, R. 64 W,
Surface elevation: 1324 feet
Depth to water:

0- 2 Topsoil, black, dry

2- 9 Silt, light-brown, aliuvium, clayey,
slightly sandy

9- 20 Silt, light- to dark-brown, black streaks,
intermittent sand lenses, fine,
rounded

20- 21 Gravel stringer, fine, subangutar

21- 24 Clay, light-brown, sandy, siity (tiii)

24- 25 Gravel stringer, fine, subangular

26- 31 Sand, light-gray, medium to coarse, sub-
rounded to subangular

31- 43 Clay, gray, unoxidized, sandy, siity
{til)

43- 51 Gravel, fine to medium, subanguiar, 35
percent or more shale pebbies, some
intermittent clay layers

51- 59 Clay, gray, unoxidized

B59- 78 Gravel, fine to medium, subangular to
subrounded, intermittent clay
layers about 7 feet apart and 1 to
2 feet thick, gray

78-100 Clay, gray, unoxidized

100 Clay, gray, very hard
* X K ox
Test Hole R-b

Location: NW/%NW%NWY%NEY sec. 5, T. 115 N, R. 64 W.
Surface elevation: 1297 feet
Depth to water:

0- 2 Topsoil, black, dry
2- 8 Clay, brown, some sand, fine
8- 11 Ciay, brown, abundant sand, fine, sub-
rounded, siity
11- 19 Sand, fine to medium, subrounded, ciayey,
some coal
19- 36 Clay, unoxidized, sandy, fine, sub-
rounded, silty, some medium
gravel (till)
3b- 37 Sand, medium, subrounded, gravel, fine,
subrounded, silty, some clay
37- 83 Clay, unoxidized, sandy, medium, sub-
rounded, gravelly, fine (till)
83- 84 Hard layer, unknown



Test Hoie R 5 -+ continued.

84121 Ciay, unoxidized, sandy, medium, sub-
rounded, gravelly, fine (tili)

121-123 Sand, coaise, subangular, gravei, medium
to coarse, subangular

123145 Ciay, unoxidized, sandy, medium, sub-
rounded, gravelly, fine (till)

145200 Grades into shale, dark-gray, very hard

Test Hole R-6

Location: SW4SW %NW4SW% sec. 35, T. 116 N., R. 64 W.
Surface elevation® 1312 feet
Depth to water:

0 2 Topsoif, black
2- 4 Sand, fine, rounded, siity, yellow-
brown
4- 14 Sand, coarse to very coarse, subrounded
to rounded, clean
14- 24 Gravel, coarse, intermittent layers of
clay, light-brown
24~ 30 Unknown, severe water loss, loss of

circulation, used two trucks of
water, used 2 bags of bentonite,
piugged bit, abandoned hole

X % % 0x

Test Hole R-7

Location: NWANWNWY%SWY% sec 35, T. 116 N., R. 64 W,

Surface elevation% 1310 feet ;
Depthi to water:

0- 2 Topso:i, black
2- 10 Gravel, very coarse, 1 to 1% inch diameter,
red brown cobbies
10- 42 Siit, light-brown, compact
42- 49 Clay, unoxidized, sandy, medium, sub-
rounded (t:dl}
49- 63 Gravel, fine to medium, subanguiar to
subrounded
53-135 Clay, shaley, sandy. fine to medium
(14di}
135 Rock, abandoned hofe
Test Hole R-8

Location: NW%ASWWSW%SW% sec. 4, T. 115 N., R. 64 W.
Su:tace elevation: 1305 feet
Depth to water:

0 2 Topsoii, black, dry
2- 22 Sand, brown, fine to medium, subangular,
some silt
22- 24 Clay, white, some smaif shells, some

sand, very fine, grades to a
greenish color

24- 25 Clay, oxidized, sandy, medium, sub-
anguiar {tili)

25 50 Ciay, unoxidized, sandy, medium,
subanguiar (tiil)

50- 51 Coal- lignite

Test Hole R-8 -- continued. .

51-110 Clay, sandy, medium, subangular (tiiij
110 Obstruction, abandoned hoie
* X K %
Test Hole R-9

Location: NEYANE%NW%NEY sec. 8, T. 116 N., R. 64 W.
Surface efevation: 1334 feet
Depth to water:

0- 2 Topsoil, biack, dry
2- 15 Sand, dark-brown, fine, subrounded
15- 26 Silt, light-brown, compact, equipment

breakdown, abandoned tiole

* % X X

Test Hole R-10

Location: SW4SW%NW%SWY% sec. 35, T. 116 N., R. 64 W,
Surface elevation: 1311 feet

Depth to water:

0 -1 Topsoil, black
1 -4 Sand, very coarse, subanguiar to sub-
rounded, clean
4 14 Gravel, medium, subrounded, ciean
14 -20 Silt, light yellow-brown, weli sorted,

very dry, compact

20 -38 Gravel, medium, subrounded, shaiey,
weathered, intermittent layers of
clays and compact siits, gray to
black, some traces of iignite

38 45 Gravel, coarse, subrounded

45 -56 Clay, unoxidized, sandy, sifty (tiii}

b6 -567.5 Rock, put on rock bit

57.5-74 Clay, gray, unoxidized, sandy.
silty (till)

74 -74.5 Rock (limestone boulder??), severe

sudden water loss, hole acting iike
a drain, abandoned hole
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Test Hole R-11 :

Location: SE¥SW%SWY%SW% sec. 35, T. 116 N., R. 64 W.
Surface elevation: 1310 feet

Depth to water:

0- 2 Topsoil, brown, dry
2- 5 Silt, brown, compacted, some sand,
' medium
5- 7 Sand, fine to medium, subrounded, ciayey
7- 21 Clay, brown, oxidized, very sandy, fine
to medium, subrounded (tiii}
21- 34 Sand, fine to medium, subrounded, very
silty with shale pebbles
34- 41 Sand, very coarse, subrounded
41- 51 Gravel, fine, subrounded, shale pebbles
51- 71 Gravel, fine to medium, subrounded to
rounded
71- 92 Clay, unoxidized, sandy, medium, (i)
92- 94 Gravel, coarse, 1 inch diameter
94-121 Clay, sandy, medium (tiii)
121-140 Shale??
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Test Hole R-12

Location: SEVANEYSESEY: sec. 34, T. 116 N., R. 64 W,
Surface elevation: 1303 feet

Depth to water:

0- 1 Topsoil, black ‘
1- b Sand, medium, subrounded to subangular,
silty
5- 18 Gravel, fine, subrounded, clean
18- 24 Clay, gray, unoxidized, sandy, silty,
(tilt)
24- 40 Sand, fine to coarse, subrounded to
rounded, interbedded, stightly
silty
40- 59 Gravel, medium to coarse, subrounded
b9-144 Clay, gray, unoxidized, sandy, sitty
(till)
144-160 Shale, gray, compact, hard

E .

Test Hole R-13

Location: SEYAaNW¥%SEY%SEY sec. 34, T. 116 N., R. 64 W.

Surface elevation: 1295 feet
Depth to water:

0- 1 Topsoil, black
1- 3 Silt, light-brown, clayey, sandy, fine
3- 10 Sand, medium to very coarse, subangular
10 subrounded, some gravel, fine
10- 21 Clay, gray, unoxidized, sandy, silty
(tilh)
21- 32 Sand, very fine to silt, gray, rounded,
silty and clayey
32- 69 Gravel, fine, rounded, clean
69-131 Ciay, gray, unoxidized, sandy, silty
(till)
131-140 Shale
R N 3

Test Hole R-14

Location: SW%NW%SE%SEY sec. 34, T. 116 N., R. 64 W.

Surface elevation: 1302 feet
Depth to water:

0- 2 Topsoil, black, dry
2- 9 Sand, dark-brown, fine to very coarse,
stubangular to subrounded, unsorted
9- 19 Gravel, fine to medium, subrounded
19- 22 Clay, gray, unoxidized, sandy, siity
{tin)
22- 50 Gravel, fine to medium, subangular
50- 75 Shale, very siity and gritty

* % x ¥

Test Hole R-15

Location: SE"SE%4NWY%SEY sec. 34, T. 116 N., R. 64 W.
Surface elevation: 1290 feet

Depth to water:

0- 1 Topsoil, black
1- 4 Clay, siity, light-brown to cream
4. 9 Clay, gray, unoxidized, sandy, silty

(i)
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Test Hole 15 -- continued.

9- 19 Sand, fine, rounded, silty, gray
19- 35 Sand, gray, fine to medium, rounded
35- 50 Gravel, fine to medium, rounded
50- 92 Clay, gray, unoxidized, sandy, siity
(till}
92- 95 Boulders, assorted, estimated 4 to 5
inch diameter
95- 97 Sand, gray, medium, rounded
97-120 Clay, gray, unoxidized, hard,
sandy, silty (till)
120-150 Clay, unoxodized, sandy, silty,

shale, weathered (tiH)

L

Test Hole R-16

Location: SWY%NEY%SWY%SE% sec. 34, T. 116 N.. R. 64 W.
Surface elevation: 1305 feet

Depth to water:

0- 1 Topsoil, black
1- 9 Clay, light- to dark-brown, sandy,
silty (till)
9- 16 Gravel, fine to very coarse, subangular
to subrounded, unsorted
16- 26 Ciay to silt, dark-gray, hard
26- 39 Sand, gray, fine, rounded
39- 61 Sand, coarse to fine gravei, rounded
61- 86 Clay, gray, unoxidized, sandy, siity,
intermittent 1-foot thick gravel
lenses, medium, subrounded to
rounded (tiil)
86- 98 Clay, gray, unoxidized, sandy, coarse,
rounded (till)
98-110 Clay, gray, unoxidized, hard, sandy,
silty (tiil)
110-140 Shale, weathered
140-150 Severe water loss, probably due to

fractures in shaie
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Test Hole R-17

Location: NW%SE“NW%SEY sec. 34, T. 116 N., R. 64 W.
Surface elevation: 1290 feet

Depth to water:

0- 2 Topsoil, black, dry
2- 9 Silt, light- to dark-brown, shells,
sandy, medium, subrounded

g- 25 Gravel, fine, subrounded, clayey
25- 30 Clay, unoxidized, sandy, silty (tiil}
30- 40 Shale, black, siity, hard
40- 62 Sand, fine, subrounded to round
62-135 Clay, unoxidized, siity, sandy,

medium, subrounded, hit rock and
abandoned hoie (till)
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Test Hole R-18

Locatior: NWW%NW%NE%SWY sec. 2, T. 116 N, R. 64 W,
Surface elevation: 1290 teet

Depth to water:

0 1 Topsoii, btack, sandy, moist
1. 9 Silt, brown, slightly sandy, medium,
subrounded, many shelis
9- 15 Siit, gray. clayey, sandy, fine to
medium, subrounded
i5- 23 Ciay. tight-brown, oxidized, sandy,
medium, subrounded, siity (tili)
23- 43 Clay, gray, unoxidized, silty, very
sandy, medium, subrounded, some
coa! (il
43- 49 Sand. iight- to dark-brown, fine, sub-
rounded to rounded, some coal
49- 85 Sand, fine, subrounded, very silty and
compact, some coal
85115 Clay, silty, very sandy, fine to medium,
subrounded, some coal (tili)
115-131 Clay, unoxidized, sandy, medium to
coarse, subrounded, silty (till)
131-160 Shale, silty

* x = %

Test Hole R-19

Location: NEWNW%SW%NWY% sec. 2, T. T16 N., R. 64 W,
Surface elevation: 1290 feet

Depth to water:

0 2 Silt, dark-brown, clayey
2- 7 Gravel. medium to coarse, subrounded,
clean :
7- 19 Sand, light-gray, medium to coarse,
rounded
19- 24 Shale, block?
24- 30 Sand. gray, fine to medium, rounded
30- 44 Sand, gray. very fine, rounded
44- 56 Sand, gray, coarse, subangular to sub-
rounded
56- 75 Siit, gray . clayey. shaley
75- 96 Siit. interbedded with lignite, layers
3 to 4 inches thick, 1 to 2 feet
apart
96-102 Clay, gray, unoxidized, shaley, sandy,
siity {t#i)
102-103 Hard {ayer, timesione?, white
103-110 Sand, gray, medium, subangular to sub-
rounded, predominantly shaie
pebbles
110 Hard layes. iimestone grecipitate??,

twisted bit off, weld gave out,
abandoned hole
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Test Hole R-20

Location: SE%NW%LNWLNWY sec. 2, T. 115 N, R. 64 W,
Surface elevation: 1290 feet

Depth to water:

0 - 3 Siit to very fine sand, gray-
green, clavey
3 - 9 Grave!, red-brown, subangular to sub-

rounded, sandy, medium to coarse
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Test Hole R-20 -- continued.

9 -12 Clay, gray, unoxidized, sandy, sity

(tilt)

12 - 14 Gravel stringer, medium, subangular

14 - 26 Sand, gray, medium, rounded

26 - 32 Sand, gray, fine to siity, ciayey

32 - 33 Lignite fayer, black, hard

33 - 48 Silt, gray, fine

48 - 650 Lignite, block, hard

B0 - 63 Siit to shale?, gray, interbedded with
lignite and clays, some sand, fine

63 - 71 Gravel, medium to coarse

71 -117

Clay, gray, unoxidized, iots of intet-
bedded or mixed in randomliy fignite,
black, sandy, silty {titf}

117 -117.5 Rock in till

117.5-133 Clay, gray, unoxidized, sandy, siity
(titl)

133 -150 Shale, dark-gray, very greasy, hard

EE

Test Hole R-21

Location: NW:NERNWY%ZNWY sec. 2, T. 115 N., R. 64 W,
Surface elevation: 1290 feet

Depth to water:

0 6 Silt, light-brown to gray-brown
6- 8 Gravel, red-brown, medium to very
coarse, subrounded
8- 20 Sand, gray, coarse, subrounded
20- 30 Gravel to cobbles, estimate 2 t0 3

inches diameter

EE

Test Hole R-22

Location: NWANWYLNWY%:NWY% sec. 2, T, 116 N, R. 64 W
Surface elevation: 1290 feet

Depth to water:

0 2 Topsoii, black, moist
2- 8 Silt, light-brown, sandy, medium, sub
rounded
8 19 Clay, unoxidized, siity, sandy,
medium, subrounded, graveiiy, medium
to coarse, subrounded {tifi)
19- 23 Gravel, coarse, 1 to 2 inches diameter
23- 29 Gravel, fine to coarse, subrounded
29115 Clay, unoxidized, sandy, med:um, sub-

rounded, silty, some coai {tii)
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Test Hole R-23

Location: NWLNE%NW%NWY% sec, 2, T. 115 N,, R. 64 W,
Surface elevation: 1317 feet

Depth to water:

0- 2 Topsoil, black
2- 4 Sand, red-brown, fine, rounded
4- 32 Clay, light to red-brown, sandy,
siity (till)
32- 38 Siit, gray, fine, clayey
38- 62 Clay, gray, unoxidized, sandy.

silty (till)



Test Hole R-23 -- continued.

52- 58 Gravel, fine to medium, subangular to
subrounded
58 60 Cilay, gray, unoxidized, sandy, silty
{xil)
60- 61 Rock in till, unknown composition
61- 74 Clay, unoxidized, sandy, sifty, inter-
mittent, thin gravel stringers
(til1)
74-124 Clay, unoxidized, stightly gravelly,
sandy, silty {(till)
124-125 Rock, unknown composition
125-134 Clay, unoxidized, shaley, sandy,
silty (till)
134-141 Shale, gray, weathered
141-150 Shale, gray, hard
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Test Hole R-24

Location: NW%NE%SW¥%.SW'% sec. 35, T. 116 N, R. 64 W,
Surface elevation: 1310 feet

Depth to water:

0o - 2 Topsoil, black
2 - 6 Clay, light- to dark-brown, sandy,
silty {tilf)
6 - 19 Silt, light-brown, well sorted, very
clayey
19 - 30 Gravel, fine to medium, subrounded to
subangular ‘
30 - 32 Silt, light-gray, compact, very hard
32 - 36 Silt, gray, well sorted, clayey
36 - 42 Clay, gray, unoxidized, sandy,
siity {till)
42 - 48 Gravel, fine, rounded, clayey
48 - 83 Ciay, gray, unoxidized, siity,
stightly sandy, occasional gravelly
stringers, thin and far apart,
about 5 feet (till)
83 - 83.5 Rock, unknown composition
83.6- 95 Clay, gray, unoxidized, sandy, silty
(til)
95 - 96 Gravel! lense, unknown size
96 - 96.5 Rock, iimestone, white
96.5-136 Clay, gray, unoxidized, sandy, siity
{ti1)
136 -150 Shale, blackish-gray, greasy, hard
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Test Holie R-25

Location: SWSEWSEXSEY sec. 34, T. 116 N., R. 64 W.
Surface elevation: 1295 feet

Depth to water:

0 21 Gravel, fine to medium, subrounded to

subangular

21- 24 Sand, gray, fine, rounded

24 31 Sift, gray, unoxidized, slightly sandy,
fine, rounded

31 36 Sand, gray, fine to medium, subangular
to subrounded, siity

36 43 Gravel, fine to medium, subangular to

subrounded
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Test Hole R-25 - continued.

43- 46 Silt, gray, unoxidized, unsorted

46- 51 Gravel, medium, subrounded

51- 70 Clay, gray, unoxidized, graveily,
medium, subangular, sandy,
siity (tiil)

70-138 Clay, gray, unoxidized, sandy, siity
{(till)

138-160 Shale or silt, greasy, very hard

E I

Test Hole R-26 (Observation Well)

Location: SW%SW%SW%SW% sec. 35, T. 116 N., R. 64 W.
Surface elevation: 1295 feet

Depth to water:

0- 1 Topsoil, black
1- 3 Silt, light to red-brown, clayey
3- 7 Gravel, fine, rounded
7- 17 Sand, coarse, rounded
17- 52 Gravel, medium to coarse, subanguiar
to subrounded, much lignite, some
pieces up to 4 inch diameter
52-100 Clay, gray, unoxidized, sandy, silty

(till)

N

Test Hoie R-27

Location: NW%NE%“NWY“NEY sec. 3, T. 115 N., R. 64 W,
Surface elevation: 1320 feet

Depth to water:

0- 12 Gravel, medium, subangular to sub-

rounded

12- 21 Silt, light-red-brown, clayey

21- 53 Clay, gray, unoxidized, sandy,
silty (till)

53- 60 Silt, gray, clayey

60- 80 Clay, gray, unoxidized, slightly
graveily, sandy, silty {(tili)

80-150 Clay, gray, unoxidized, sandy,
silty (till)
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Test Hole R-28

Location: SE¥%SW%SE%SEY% sec. 34, T. 116 N., R. 64 W.
Surface eievation: 1303 feet

Depth to water:

0 1 Topsoli, black
1- 4 Sand, medium to coarse, subrounded,
clean
4- 19 Gravel, fine, subrounded, ciean
19- 30 Gravel, medium to coarse, subrounded,
clean
30- 35 Clay, gray, unoxidized, silty, sandy,
fine (till)
35- 60 Clay, gray, unoxidized, graveiiy,

medium, rounded, sandy, siity
(tiit)




Test Hofe R-28 -- continued.

60- 72 Clay, gray, unoxidized, sandy, silty,
large amounts of lignite piugging
suction screen {tili}
72- 78 Gravel, gray, medium, subrounded, clayey
78-142 Clay, gray. unoxidized, sandy, siity
{tilh
142-160 Shale?, bedrock?, no cuttings came up

EE

Test Hole R-29

Location: NEVaNW%NE%NEY sec. 3, T. 1156 N., R. 64 W.

Surface elevation: 1290 feet
Depth to water:

0- 2 Topsoil, black
2- 4 Silt, light-gray, many macroscopic
concoidal snail shelis, white
4. 10 Sand, red-brown, medium to coarse,
subrounded
10- 21 Gravel, medium, subrounded
21- 48 Gravel, medium to coarse, subrounded
48- 67 Grave!, fine to very coarse sand
67- 85 Clay, gray, slightly gravelly, sub-
angular to subrounded, sandy,
sitry (13!}
8b- 86 Rock, limestone
86-131 Clay, gray, unoxidized, sandy,
sifty (tith)
131-150 Shale?, bedrock?, gray, hard

L

Test Hole R-30

Location: SEYAaNW%NENEY sec. 3, T. 116 N, R. 64 W.
Surface elevation: 1290 feet

Depth to watey:

0 2 Topsoil, btack
2- 20 Sand, red-brown, coarse, subrounded
20- 22 Lignite, black, hard
22- 44 Sand, gray, medium to very coarse
44- 52 Silt, black, very fine, clayey
52-129 Clay. gray, unoxiaized, sandy, siity
(i)
129-150 Shale, bedrock, gray, hard
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Test Hole R-31

Location: SW%SWUNEWXSEY sec. 34, 7. 116 N., R. 64 W,

Surface elevation: 1290 feet
Depth to water:

0 1 Topsoii, biack
1- 2 Silt, gray, clayey
2- 26 Sand, gray, very fine to fine,

unoxidized
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Test Hole 31 -- continued.

26- 30
30-120

Sand, gray, medium, subrounded

Clay, gray, unoxidized, siightly
graveily, sandy, silty, some
intermittent gravel lenses 1 to
2 feet thick, subangular to sub-
rounded (till)

120-130 Shale, bedrock, gray, hard
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Test Hole R-32

Location: SWY%SE%NE%SEY: sec. 34, T. 116 N., R. 64 W,
Surface elevation: 1290 feet

Depth to water:

0 1 Topsaoil, black
1- 3 Sand, medium to very coarse, subanguiar
to subrounded
3- 21 Gravel, blackish-brown, medium to
coarse, subangular to subrounded
21- 26 Sand, gray, fine to medium, clayey
26- 31 Silt, light to dark-gray, clayey, soft
31- 70 Clay, gray, unoxidized, some lignite,
black, sandy, silty (tiii)
70 Rock, impassable

LS

Test Hole R-33

Location: SW/%SW%SWASWY sec. 34, T. 116 N., B, 64 W,
Surface elevation: 1377 feet

Depth to water:

o - 1 Topsoil, brown
1 -34 Clay, light-red to brown, oxid:zed,
sandy, silty (till)

34 - 45 Clay, dark-brown, oxidized, sandy
silty (till)

45 - 78 Clay, gray, unoxidized, sandy,
silty (till)

78 - 8b Clay, unoxidized, graveliy, fine to
medium, angular to subrounded,
sandy, silty (till)

856 - 8b.6b Rock, limestone boulder?

85.5-113 Clay, gray, unoxidized, siightiy
sandy, medium, silty (tiil)

113 -114 Lignite, black, hard

114 -131 Clay, gray, unoxidized, siightly
gravelly with intermittent sand
lenses 3 to 4 feet thick every
3 or 4 feet, silty (til})

131-133 Gravel stringer, medium

133-150 Clay, gray, unoxidized, slightly

gravelly, fine, sandy, silty
(till)
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Test Hole R-34

Location: SE%SENE%SWY% sec. 34, T. 116 N., R. 64 W.

Surface efevation: 1350 feet
Depth to water:

o 1
1- 30

30- 62
62- 78

78 85
85

Topsoil, black

Clay, brown, oxidized, sandy,
silty (tilf)

Clay, gray. unoxidized, sandy, silty
(til) ,

Clay, gray, unoxidized, slightly
gravelly and sandy, subrounded,
silty (till)

Clay, graveily, medium to coarse,
subrounded, sandy, silty (till)

Rock, unknown composition

L

Test Hole R-35

Location: SE%SW%NWY%SEY sec. 34, T. 116 N., R. 64 W.
Surface elevation: 1310 feet

Depth to water:

0- 2
2.
8.

25-
32-

58-
65-

74

8
25

32
58

65
74

75

75-132

132-140

Topsoil, biack, dry

Siit, brown, clayey

Siit, light-brown, clayey, sandy,
medium to coarse, subrounded

Silt, dark-gray, clayey, sandy

Sand, fine to medium, subrounded to
rounded, silty, shightly clayey

Gravet, fine, subrounded to rounded

Clay, gray, unoxidized, sandy, siity
(tilh)

Rock, unknown composition (iimestone??)

Clay, gray, unoxidized, traces of
lignite, sandy, silty (tiil)

Shale, gray, greasy, hard
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APPENDIX B

Logs of auger test holes in the Redfield area
{For map location, see figs. 1 and 1a)}

Test Hole A-1

Location: NW%SW¥%NW%SW% sec. 34, T. 116 N., R. 64 W.

Surface elevation: 1325 feet
Depth to water: 19.5 feet

0- 8 Clay, medium to dark-brown, silty

8- 20 Sand, red, very clayey, dry
20- 25 Sand, medium-brown, very clayey, moist
25- 41 Sand, medium-brown, saturated
41- 46 Sand, light-gray, very dirty, medium
46- 71 Sand, brownish-gray, very dirty, medium
71- 77 Sand, silty and clayey
77- 80 Shale, gray, soft

E
Test Hole A-2

Location: SW%SW¥%SW%SWY sec. 3, T. 1156 N,, R. 64 W.
Surface elevation: 1309 feet
Depth to water: 19.5 feet

0 - 2 Sand, light-brown, silty, fine
2 -. b Gravel, pea-size, subangular to
rounded
b - 12 Sand, brownish-red, fine to medium, some
pebbles, subanguiar
12 15 Gravel, coarse to very coarse, rounded,
intermixed sand and silt
15 17 Silt, medium-brown, very sandy
17 20 Clay, dark-brown, very sandy
20 - 24 Clay, medium-gray, less sandy
24 - 31 Clay, medium-gray, sandy, saturated
31 - 40.56 Sand, gray, medium, very dirty
40.5- b5 Sand, light-gray, medium, very dirty
b5 - 79 Sand, medium to coarse, rounded, dirty
79 - 85 Shale, gray, soft
E I
Test Hole A-3

Location: SW%SW%SW¥%SW% sec. 11, T. 116 N,, R. 64 W,
Surface elevation: 1312 feet
Depth to water: 24 feet

0- 2 Topsoil, black
2- 12 Sand, medium-brown, very fine, clayey
12- 19 Clay, medium-brown, silty, pebbly
19- 30 Sand, brownish-red, fine to medium, dry
30- 54 Sand, gray, medium, subanguiar to
rounded
54- 60 Sand, gray, medium to coarse, sub-
angular to rounded, cleaner
60- 65 Clay, gray, soft, sandy
65- 80 Clay, gray, silty, pebbly
80- 85 Shale, soft, pebbly

* ¥ K H*
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Test Hole A-4

Location: NW%NW%NW%NWY% sec. 23, T. 115 N., R. 64 W
Surface elevation: 1309 feet

Depth to water: 9 feet

0- 2 Topsoti, brown, clayey
2- 14 Sand, brownish-red, medium, subanguiar
to rounded, clean
14- 22 Sand, medium-brown, medium, siity,
clayey
22- 24 Sand, gray, silty
24- 33 Clay, gray, soft, saturated
33- 43 Clay, gray, very soft, sandy
43- 58 Silt, gray, soft, sandy, fine to medium
58- 63 Sand, gray, medium to coarse, anguiar
" to subrounded, pebbly
63- 78 Sand, coarse to very coaise, intermixed
gravel, pebbly, dirty
78- 80 Shale, gray, very compacted
* K * ¥
Test Hole A-b

Location: SE%SW¥%SWY%SEY sec. 10, T. 115 N., R. 64 W,
Surface elevation: 1314 feet
Depth to water: 20 feet

0- 2 Topsoil, black
2- 25 Sand, brown, medium, very clayey. diy
25- 3b Sand, brown, medium, subanguiar to
rounded, saturated
35- 48 Sand, gray, very fine to fine, subangu-
lar to rounded, dirty
48- 60 Sand, grayish-brown, fine to medium,
dirty
60- 78 Clay, gray, soft, sandy
78- 80 Shale, gray, soft
Test Hole A-6

Location: SEUSWSWY%SWY% sec. 2, T. 116 N, R. 64 W,
Surface elevation: 1315 feet
Depth to water: 10 feet

Topsoil, black, sandy

0 2
2- 8 Gravel, coarse, dry
8 14 Sand, medium-brown, very coarse, very
dirty, gravelly
14- 25 Sand, dark-brown, very coarse, very
dirty, saturated
25- 37 Silt, gray, pebbly
37- 60 Sand, very fine, siity, pebbly
50- 56 Clay, soft, sandy
b6- 66 Sand, gray, medium, subanguiar to
rounded, silty
66- 70 Shale, Pierre
L
Test Hole A-7

Location: SW%SW%SW%SW% sec. 35, T. 116 N., R. 64 W.
Surface elevation: 1291 feet
Depth to water: 7 feet

0-

2 Topsoil, black
2- 9

Clay, brown, sandy, pebbly



Test Hole A-7 - continued.

9 25 Sand, brown, fine to medium, silty

25 54 Gravel, medium, angular to highly
anguiar, silty
B4- 65 Gravel, sandy, clean?
65 75 Gravel, gray, sandy, silty
75- 90 Clay, gray, soft, pebbly
* * X *
Test Hole A-8

Location: SW/%SW%SWY%SWh sec. 1, T. 116 N., R. 64 W,
Surface elevation: 1300 feet
Depth to water: 20 feet

0 2 Topsoil, dark-brown

2- 24 Clay, brown, dry
24- 35 Sand, medium, saturated, dirty, large

pebbies, very coarse
35 36 Gravel, coarse
36- 44 Sand, medium, dirty
44. 62 Siit, gray, clayey, sandy
62- 63 Gravel, medium
63 Boul!der
E
Test Hole A-9

Location: SE%SWSW%aSW¥% sec. 1, T. 115 N., R. 64 W,
Surface elevation: 1300 feet
Depth to water: 20 feet

0 2 Topsoil, dark-brown
2- 25 Clay, brown, dry
25 44 Sand, medium, dirty, saturated
44. 55 Silt, clayey, sandy
55 60 Rock
60- 63 Shale
E R

Test Hole A-10

Location: NW%SW¥SW¥SWY sec. 25, T. 116 N., R. 64 W.
Susface elevation: 1299 feet

Depth to water:

0- 3 Topsoil, brownish-gray
3- 11 Sand, reddish-brown, very silty,
oxidized

11- 20 Sand, medium, silty, saturated
20- 44 Gravel, gray, medium, silty
44. 56 Sand, gray, coarse, silty, pebbly
56- 66 Silt, gray, pebbly
66- 70 Shale, soft

Test Hole A-11

Location: NW%NEWMNEXNEY sec. 36, T. 116 N., R. 64 W,
Surface elevation: 1275 feet

Depth to water:

0 3 Topsoil, dark-brown

3- 13 Sand, brown, fine to medium, very
clayey

13- 656 Silt, grayish-green (possibly a lake
deposit)
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Test Hole A-12

Location: SWY%SW¥%SWY%SW4 sec. 31, T. 116 N, R. 63 W,
Surface elevation: 1271 feet

Depth to water:

0- 2 Topsoil, brown, silty

2- 8 Sand, fine, siity

8- 65 Silt, greenish-gray (possibly a iake
deposit)

Test Hole A-13

Location: SW/%4SW%SW%SW% sec. 6, T. 115 N., R. 63 W,
Surface elevation: 1295 feet

Depth to water:

0 2 Topsoil, dark-brown

2- b Sand, yellow, fine, oxidized

b- 13 Clay, brown, silty
13- 44 Clay, gray, siity, saturated
44- 62 Sand, light-brown, fine, very siity
62- 80 Silt, light-gray, very clayey

FE N

Test Hole A-14

Location: SW%SW%SW%SW% sec. 7, T, 115 N., R. 63 W.
Surface elevation: 1305 feet

Depth to water:

0- 2 Topsoil, dark-brown
2- 10 Clay, brown, sandy
10- 31 Ciay, gray
31- 49 Sand, light-gray, medium (grading io
coarser), silty, saturated
49- 65 Silt, light-gray, ciayey

N

Test Hole A-15

Location: NW%SW%NWY%NWY sec. 13, T. 115 N., R. 64 W,
Surface elevation: 1289 feet

Depth to water: 4.5 feet

0- 2 Topsoil, brown, clayey, sandy
2- 6 Sand, brown, fine, saturated
6- 31 Sand, gray, fine, saturated
31- 72 Sand, gray, fine, siity
72- 91 Sand, grayish-black, fine, silty
91- 95 Shale
* X X X

Test Hole A-16

Location: SW%SW%SW%SW% sec. 13, T. 115 N., R. 64 W.
Surface elevation: 1319 feet

Depth to water: 14.5 feet

0- 2 Topsoil, black
2- 8 Sand, red, medium, dry, oxidized
8- 18 Clay, brown, silty
18- 29 Sand, brown, medium, silty,
saturated
29- 37 Silt, grayish-green, sandy
37- 656 Sand, gray, fine, silty
65- 90 Silt, gray
* kK ¥



Test Hoie A-17

Location: NWNENWYXNEY sec. 3, T. 115 N., R. 64 W.
Surface elevation: 1320 feet

Depth to water: 30 feet

o- 1 Topsoil, black
1- 14 Sand, reddish-brown, medium, dry,
oxidized, pebbly
14- 85 Sand, brown, medium, (grading towards
fine) silty, saturated
85-100 Sand, brownish-black, medium, silty

* X X X

Test Hole A-18

Location: SW%SEWSE.NEY sec. 3, T. 115 N., R. 64 W,
Surface elevation: 13156 feet

Depth to water: 35 feet

0- 3 Sand, brown, very silty and clayey
3- 8 Gravel, very coarse, clayey
8- 28 Clay, brown, pebbly, dry
28- 3b Sand, brown, very fine, silty
3b6- 63 Sand, brown, very fine, saturated
63- 90 Silt, gray, sandy, medium

* ¥ X ¥

Test Hole A-19

Location: NW%SW%SW%NWY sec. 35, T. 116 N., R. 64 W,
Surface elevation: 1311 feet

Depth to water:

0- 10 Sand, reddish-brown, medium, oxidized,
pebbly
10- 26 Sand, red, clayey, pebbly
26- 63 Sand, medium, saturated, pebbly
63- 73 Gravel, brown, medium, subangular, very
dirty )
73- 85 Silt, gray, soft, pebbly

* x X ¥

Test Hole A-20

Location: NEXNW%UNWYNEY sec. 11, T. 115 N., R. 64 W.
Surface elevation: 1300 feet

Depth to water:

0- 2 Topsoil, brown, sandy, clayey
2- 17 Ciay, medium-brown, sandy, silty
17- 45 Sand, gray, fine to medium, saturated,
fairly clean
45-100 Silt, gray
¥ ox A X

Test Hole A-21

Location: NW/%NW%NW%SWY sec. 26, T. 116 N., R. 64 W.

Surface elevation: 1300 feet
Depth to water:

0- 2 Topsoil, brown, sandy
2- 17 Clay, brown, dry
17- 28 Clay, brown, very silty, pebbly, satu-
rated at 25 feet
28- 66 Gravel, brown, fine to medium, angular,

very silty

-19.

Test Hole A-21 -- continued.

66- 70 Silt?, bouider at 70 feet

® oK B ®

Test Hole A-22

Location: NWANW%NW%NEY sec. 26, T. 116 N., R. 64 W,
Surface elevation: 1315 feet

Depth to water:

0 2 Topsoil, red, sandy
2- 30 Silt, red, oxidized, clayey, pebbly
30- 69 Sand, grayish-brown, fine to medium,
saturated, dirty
69- 77 Clay, gray, silty

* X ¥ X

Test Hole A-23

Location: SW%SWSW%NWY sec. 25, T. 116 N., R. 64 W,
Surface elevation: 1297 feet

Depth to water: 15 feet

0- 3 Topsoil, sandy, pebbly
3- 15 Sand, brown, clayey
156- 30 Silt, gray, clayey, dry
30- 42 Sand, gray, fine, saturated
42- 56 Gravel, fine, silty
b6- 60 Silt, gray, very clayey

LR

Test Hole A-24

Location: NWNENE“NWY sec. 36, T. 116 N., R. 64 W.
Surface elevation: 1280 feet

Depth 1o water: 10 feet

0- 2 Topsoil, black, ciayey

2- 16 Clay, brown, very siity
16- 21 Sand, medium, very siity, saturated
21- 55 Silt, gray, very clayey, sandy
55- 80 Silt, gray, soft

* E K ¥

Test Hole A-25

Location: SW4NW%SESEY sec. 27, T. 116 N., R. 64 W.
Surface elevation: 1305 feet

Depth to water: 15 feet

0- 10 Siit, brown, sandy, dry

10- 20 Silt, gray, very clayey, saturated

20- 38 Sand, gray, very fine, very siity,
saturated

38- 54 Silt, gray, sandy

b4- 68 Sand, gray, medium (grading to
coarse), very silty

68- 75 Silt, gray, sandy

oA A X

Test Hole A-26

Location: SE%SE%SENWY sec. 34, T. 116 N., R. 64 W,
Surface elevation: 1332 feet

Depth to water:

0- 2 Topsoil, black



Test Hole A-26 - continued.

2 7 Clay, brown, silty, dry
7- 40 Silt, brown, sandy, clayey, saturated
at 15 feet

Test Hole A 27

Location: NW%SE%SWY%SEY: sec. 27, T. 116 N., R. 64 W,

Surface elevation: 1290 feet
Depth to water:

0 14 Topsoil, black, clayey

4- 21 Silt, gray, saturated
21- 48 Silt, black, saturated
48- 61 Sand, medium to coarse, silty
61- 75 Silt, gray, very clayey

L I

Test Hole A-28

Location: SW¥%SE%SWYSEY sec. 26, T. 116 N., R. 64 W.
Surface elevation: 1315 feet

Depth to water:

0 15 Clay, gray, silty, dry
15- 36 Clay, brown, dry
36- 45 Clay, gray, saturated
45 Rock

* ¥ X X

Test Hole A-29

Location: SW%SE%SWY%SEY sec. 26, T. 116 N., R. 64 W.
Surface elevation: 1315 feet

Depth ta-water: 29 feet

0 7 Silt, brown, sandy, dry
7- 29 Clay, brown, silty, dry
29- 42 Clay, gray, silty
42. 56 Sand, gray, fine, saturated, silty
b6- 65 Sand, coarse, pebbly, silty
65- 75 Silt, gray, clayey, pebbly

* X K ¥

Test Hoie A-30

Location: SW%SW%SW%NEY sec. 35, T. 116 N., R. 64 W,

Surface elevation: 1330 feet
Depth to water:

0 10 Clay, brown, silty
10 1 Rock

11- 24 Clay, brown, siity, dry
24. 25 Rock
25- 29 Clay, gray, silty
29- 33 Sand, reddish-brown, very fine, dry
33- b4 Silt, gray, pebbly

b4. 78 Sand, fine, silty

78- 85 Silt, clayey

* X X X

Test Hole A-31

Location: SW¥%SWY%.SW¥SEY sec. 35, T. 116 N,, R. 64 W,
Surface elevation: 1325 feet

Depth to water:

-20-

Test Hole A-31 - continued.

0- 2 Topsoil, black, clayey
2- 27 Ciay, brown, soft, silty
27- 40 Sand, very fine to fine, clayey
40- 56 Sand, medium (grading to coarse)
saturated
56- 96 Siit, gray, very sandy, fine
96-120 Clay, soft, very pebbly (rock at 105
feet)
* X K X

Test Hole A-32

Location: SE%SE%SWY%SWY% sec. 35, T. 116 N, R, 64 W.
Surface elevation: 1315 feet

Depth to water: 12 feet

0- 4 Topsoil, black, clayey
4- 12 Clay, brown, silty
12- 34 Silt, blackish-gray, soft, saturated
at 15 feet
34- 39 Gravel, patchy, silty
39- 70 Silt, gray, soft
70- 75 Clay
L R

Test Hole A-33 _

Location: NEYaNE¥%NE%“NWY sec. 27, T. 116 N., R. 64 W,
Surface elevation: 1315 feet

Depth to water:

0- 3 Topsoii, black, clayey
3- 14 Ciay, brown, silty
14- 17 Gravel, very coarse, boulders
17- 60 Silt, gray, clayey
60- 62 Gravel
62- 75 Ciay, gray, soft

EE

Test Hole A-34

Location: SW%SE%SWASEY sec. 34, T. 116 N, R. 64 W.
Surface elevation: 1305 feet

Depth to water: 11 feet

0- 2 Topsoil, brown, sandy
2- 11 Sand, medium, very pebbly, dry
11- 17 Silt, brown, soft, clayey
17- 34 Sand, brown, medium to coarse, very
ciayey, silty, saturated
34- 44 Sand, brown, silty and clayey, some
: gravel, coarse, well rounded
44- 50 Gravel and boulder, very coarse, weli
rounded, %2 inch to 1% inch
diameter {average)
50- 81 Gravel, medium to coarse, rounded
81- 85 Clay
EE I

Test Hole A-35

Location: SW/ANWY%“NE“NEY sec. 3, T. 115 N., R. 64 W,
Surface elevation: 1305 feet

Depth to water: 15 feet

0- 4 Topsoil, black



Test Hole A-35 - continued,

4- 15 Sand, brown, silty, dry

15- 49 Sand, brown, medium, saturated
49- 55 Sand, gray, medium, silty
55 70 Silt, very clayey

LI

Test Hole A-36

Location: SEY4aNW%NE%NEY sec. 3, T. 115 N., R. 64 W.

Surface elevation: 1290 feet
Depth to water: 3 feet

0- 4 Topsoil, black, moist

4. 32 Sand, brown, medium, pebbly, saturated
32- 54 Sand, fine, silty, saturated
54- 60 Clay, gray, siity

* ¥ F ¥

Test Hole A-37

Location: NE“ANW%SE%“NEY sec. 3, T. 116 N., R. 64 W.

Surface elevation: 1300 feet
Depth to water: 15 feet

0 2 Topsoil, black, dry

2- 9 Silt, brown, sandy, dry

9- 1 Rock and coarse gravel
11- 22 Clay, gray, siity, pebbly, dry
22- 58 Sand, gray, very fine, silty, saturated
58- 60 Clay

Test Hole A-38

-Location: SENE%SE%NEY sec. 3, T. 115 N., R. 64 W,
Surface elevation: 1290 feet

Depth to water:

0- 4 Topsoii, dark-gray, silty, wet
4- 14 Sand, brown, medium, saturated
14- 51 Sand, gray. very fine, siity, saturated
51- 65 Sit?
* X X =

Test Hole A-39

Location: NW%NE%NE%NEY sec. 3, T. 115 N,, R. 64 W,

Surface elevation: 1290 feet
Depth to water:

0 3 Topsoil. sandy, wet
3- 7 Clay, brown, silty, sandy
7- 29 Sand, brown, medium, rounded, pebbly,
saturated
29- 34 Sand, coarse to very coarse, subrounded
to rounded, pebbly
34- 75 Gravel, medium, sandy, rounded, pebbly
75- 80 Clay
LR

Test Hole A-40

Location: NE“NW/NENEY sec. 3, T. T16 N., R. 64 W.

Surface elevation: 1290 feet
Depth to water:

2921-

Test Hole A-40 -- continued.

0 3 Topsoil, black

3- 25 Sand, fine to medium, saturated
25- 41 Gravel, medium, sandy, saturated
41- 74 Sand, coarse, silty, pebbly

* ¥ % %

Test Hole A-41

Location: NW%SW%ASW%NW% sec. 2, T. 116 N., R. 64 W.
Surface elevation: 1290 feet

Depth to water:

0- 4 Clay, brown, silty, dry

4- 12 Silt, brown, dry
12- 52 Sand, gray, very fine to fine, saturated
b2- 65 Silt, gray, sandy, clayey

* ® % ¥

Test Hole A-42

Location: SEXSWH4SWY%NWY% sec. 2, T. 115 N,, R. 64 W.
Surface elevation: 1290 feet

Depth to water:

0- 3 Topsoil, gray, sandy, siity
3- 16 Silt, gray, sandy, wet
16- 38 Sand, very fine to fine, silty, pebbiy,
saturated
38- 74 Sand, fine to medium, siity, pebbiy
74- 80 Silt, gray, sandy

* K X ox

Test Hole A-43

Location: SWY%SE%SWY%:NWY sec, 2, T. 115 N., R, 64 W.
Surface elevation: 1290 feet

Depth to water:

0- 3 Topsoil, brown, silty, sandy
3- 8 Sand, brown, medium, saturated
8- b5 Sand, brown, fine to medium, siity,
saturated
bb- 70 Silt, gray, soft, sandy

O B 3

Test Hole A-44

Location: NEANE“.NW%SW% sec. 2, T. 1156 N.. R. 64 W.
Surface elevation: 1290 feet

Depth to water:

0- 3 Topsoii, brown, siity
3- 16 Silt, light-tan, moist
16- 51 Sand, gray, very fine to fine, siity,
saturated
61- 65 Silt, gray, soft, sandy

LI

Test Hole A-45

Location: SEVANE“NWY%ASWY% sec. 2, T. 115 N.. R. 64 W,
Surface elevation: 1290 feet

Depth to water:

0- 3 Silt, brown, clayey



Test Hole A-45 -- continued.

3 14
14- 21
21- 55
55. 65

Silt, light-tan, moist

Siit, very clayey, sandy
Silt, gray, pebbly, saturated
Silt, gray, soft

x* X X X

Test Hole A-46

Location: SESE%SW%NWY% sec. 2, T. 1156 N., R. 64 W.
Surface elevation: 1290 feet

Depth to water:

0- 3
3 9
9- 30
30- 49
49- 75

Topsoil, brownish-black, clayey, dry
Gravel, medium, silty, red

Silt, brown, pebbly, saturated

Sand, very fine, very silty

Silt, gray, soft

X X X X

Test Hole A-47

Location: NWY%SEYSW%NWY% sec. 2, T. 115 N., R. 64 W,

Surface elevation: 1290 feet
Depth to water:

0 3
3- 13
13- 60
60- 75

Topsoil, black, dry

Silt, light-tan, moist

Sand, gray, very fine, siity, saturated
Clay, gray, silty, pebbly, soft

E R R ]

Test Hole A-48

Location: NE%SWWUNW%NWY sec. 2, T. 115 N, R. 64 W,

Surface elevation: 1290 feet
Depth to water:

0 2
2~ 8
8 14
14- 65

55 70

Topsoll, dark-brown

Clay, brown, siity, dry

Siit, gray, clayey, saturated

Sand, gray, very fine, very silty,
saturated

Silt, gray, many coarse pebbles

E R N

Test Hole A-49

Location: NW%SW%uNW%NWY% sec. 2, T. 116 N., R. 64 W,

Surface elevation: 1290 feet
Depth to water:

0- 2
2 9
9- 30

30- 656

Topsoil, dark-brown

Silt, light-tan, sandy, dry

Sand, brown, very fine to fine, satu-
rated

Clay, sandy, silty?

EE 2

Test Hole A-50

Location: SW%SW%NEWSEY sec. 34, T. 116 N., R. 64 W.

Surface elevation: 1290 feet
Depth to water:

o 3

Topsoil, black

Test Hole A-B0 -- continued.

3- 77 Sand, gray, very fine to fine, siity,
pebbly
77- 80 Gravel and rock
x* X ¥ X

Test Hole A-51

Location: SW¥%SW%NW%NW% sec. 26, T. 116 N, R. 64 W.
Surface elevation: 1305 feet

Depth to water: 12 feet

0- 2 Topsoil, brown
2- 7 Sand, coarse, gravelly, dry
7- 28 Sand, red, medium, oxidized, dry,
pebbly, silty, saturated at 16 feet
28- 36 Sand, gray, fine to medium, saturated
36- 41 Clay, gray, pebbly, silty
41- 68 Sand, gray, medium, very sility,
graveily
68- 72 Rock, gravel
E I B

Test Hole A-52

Location: SW%SW%NWY%SWY% sec. 26, T. 116 N., R. 64 W.
Surface elevation: 1313 feet

Depth to water: 22 feet

0- 18 Siit, red, slightly clayey, oxidized,
dry
18- 39 Silt, gray, clayey, saturated
39- 68 Sand, gray, very fine to fine, very
silty, saturated
68- 73 Siit, clayey, sandy
x* X ® X

Test Hole A-53

Location: SW%SE%NEY%SEY sec. 34, T. 116 N., R. 64 W,
Surface elevation: 1290 feet

Depth to water:

0- 2 Topsoil, black, dry
2- b Clay, light-tan, very silty
5- 12 Gravel, light-brown, very silty,
saturated
12- 30 Silt, brown, sandy, pebbly
30- 41 Silt, gray, sandy, pebbly
41- 70 Sand, gray, very fine to fine, siity,
pebbly
* A X ¥
Test Hole A-54

Location: SW¥%SW¥%NW%SW'% sec. 25, T. 116 N., R. 64 W.
Surface elevation: 1300 feet
Depth to water:

0- 3 Topsoil, brown, sandy
3- 13 Clay, brown, very soft, silty, dry
13- 24 Silt, brown, very sandy, saturated
24- 46 Sand, very fine to fine, silty, pebbiy,
saturated
46- 57 Sand, medium, silty, pebbly
57- 68 Clay, silty, sandy, pebbly

X % % %



Test Hole A-55

Location: SE%LSE%SWYSWY sec. 25, T. 116 N., R. 64 W,
Surface elevation: 1297 feet

Depth to water:

0- 2 Topsoil, brownish-red, sandy
2- 11 Silt, red, sandy, oxidized, dry
11- 16 Clay, brown, soft, silty
16- 26 Sand, fine, very silty
26- 27 Boulders and rocks
27- 33 Sand, brown, medium, silty
33- b8 Sand, very coarse, pebbly
58- 70 Clay, gray, pebbly

* ¥ x ®

Test Hole A-56

Location: NEAaNWY%NWY%NWY% sec. 8, T. 115 N., R. 64 W.

Surface elevation: 1317 feet
Depth to water:

0- 2 Topsoil, brown, silty
2- 8 Silt, brown, clayey, dry
8- 44 Clay, gray, silty, dry
44-. B9 Sand, fine (grading to medium),
silty
59- 75 Sand, gray, medium to coarse, dirty
75- 80 Clay, gray, sandy

¥ % X X

Test Hole A-57

Location: SE%SE%SWYSWY sec. 8, T. 115 N., R. 64 W,
Surface elevation: 1304 feet

Depth to water:

0- 10 Silt, gray, clayey, sandy
10- 27 Sand, gray, very fine to fine, silty,
saturated
27- 70 Silt, gray, sandy, soft

R

Test Hole A-58

Location: NE“XNE%UNEANEY sec. 17, T. 1156 N, R. 64 W,

Surface elevation: 1313 feet
Depth to water:

-23.

Test Hoie A-58 -- continued.

0- 7 Sand, red, silty, pebbly, oxidized, dry
7- 16 Clay, brownish-red, soft dry
16 Rock

* ¥ ¥ ¥

Test Hole A-59

Location: NEYNEWNEY%NEY sec. 17, T. 115 N., R. 64 W,
Surface elevation: 1313 feet

Depth to water:

0- 7 Sand, red, silty, very pebbly, oxidized,
dry
7- 17 Clay, brown, soft, dry
17- 42 Clay, gray, dry
42- 63 Silt, gray, sandy, saturated

E N

Test Hole A-60

Location: SW%SW%NW%NWY sec. 21, T. 115 N, R. 64 W,
Surface elevation: 1305 feet

Depth to water:

0- 2 Topsoil, silty, sandy
2- 17 Silt, brown, sandy, saturated at 11 feet
17- 81 Sand, gray, fine (grades to medium and
clean), very silty
81- 85 Silt, very clayey, pebbly

¥ ¥ x %

Test Hole A-61

Location: NW%ANWY%NWYANWY sec. 22, T. 1156 N, R. 64 W.

Surface elevation: 1320 feet
Depth to water:

0- 12 Sand, reddish-brown, medium, sub-
angular to rounded, clean, dry
12- 45 Sand, brown, medium, stightly ciayey,
saturated
45- 65 Silt, gray, sandy

» ¥ X ¥





