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INTRODUCTION

At the request of the West River Conservancy Sub-District
and the Bad River Rural Water System, the South Dakota Geologi-
cal Survey conducted a ground-water study in three small areas
along the Bad River west of the city of Philip, South Dakota.
The purpoée of the study was to locate a source of ground water
in the Bad River Vailey which would yield an average of 25
‘gallons per minute to the Rural Water System. The field work
was conducted from August 7 through August 18, 1979. The in-
vestigation involved the drilling of 57 test holes, the instal-
lation of three temporary wells for the collection of water
samples and collecting and analyzing 13 water samples.

The cooperation of the residents in the area was greatly
appreciated,

The study was financed by the South Dakota Geological Sur-
vey, the West River Conservancy Sub-District, and the Bad River
Rural Water System.

The locations of the test holes are plotted in figures 1
and la, and the logs of these holes are in appendix A. As figure
1 illustrates, three small areas, in which the Rural Water System
had obtained permission from the owners to drill test holes,
were investigated. These areas were: NEX% of section 27, SELNEL
of section 23, and NW%NEY% of section 23, all in Township 1
North, Range 20 East. The best sand in these three areas was
penetrated in the NEY% of section 27. Several test holes were
drilled in this area to define the extent of the sand and gravel

deposits (fig. 1la)d.
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Figure la

Map showing location of test holes and observation wells.
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Figures 2 and 2a show the thickness of the saturated sand
and gravel in the holes in which the water levels were measured.
Water levels were not measured in some of the test holeé due
to the very thin layer of sand, the close proximity of other
test holes with measured water levels, or the hole caved in
before the water level stabilized.

Three small teﬁporary wells were constructed to collect
water samples for chemical analyses. The first well (app. A,
test hole 30) was constructed next to test hole 2 with 9.3 feet
of saturated sand (fig. 2 and app. A). The first temporary well
(test hole 30) was pumped by a centrifugal pump for more than
30 minutes before the collection of the water sample. The water
from this well had a high content of dissolved chemicals (table
1, sample W-I; for water sample locations, see fig. 3). The
sulfate content of this sample was 1500 parts per million (ppm)
and the hardness content was 745 ppm, and the total solids
content was 2600 ppm.

A second temporary well was constructed in test hole 36
which was located next to test hole 5 with 6.8 feet of saturated
sand and a water level of 19 feet 4 inches below the land sur-
féce (fig. 2 and app. A). This well failed to pump water.

A third temporary well was installed in test hole 52. This
well was pumped for 2 hours. The analysis of a water sample
from this well is in table 1 (sample W-J). This water has less
dissolved chemicalé than water sample W-I. Sample W-J contained
820 ppm total solids, 185 ppm sulfate, and 154 ppm hardness.

Only the value for total solids exceeds the recommended limit
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Map showing thickness of saturated sand and gravel.
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Figure 2a

Map showing thickness of saturated sand and gravel.
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TABLE 1. Chemical analyses of water samples from the area

Parts Per Million
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A cmm | mem | === | 2502 2502 | 0.302 | 0.052 | 10.01 | 2.82 | .= | 0.010)] sqo o
W-A | 120 | 305 | 22 20 650 0.19 0.05% 0.7 0.u2 | 389 | 0.020 | 1313% | 1750
W-8 130 260 46 20 820 0.11 0.15 0.5% O.uy 662 0.006 1568 1960
We-C 51 135 10 7 240 0.05% 0.05% 0.5% 0.72 168 0.009 7203 960
Ww-D | 185 | 270 52 72 740 0.05% | 0.05% 3.5 0.24 | 625 | 0.003%| 15683 19560
W-E 230 335 75 80 1100 0.05% 0.05% 2.0 0.28 881 0.007 21253 2500
W-F 200 275 56 130 660 0.09 0.05% 6.5 0.35 728 | =me—e 17 2050
W=G 8 770 (2)1(200) 670 0.12 0.05% 0.5% 4,5 28 | —--—- 2260 3100
Wt 220 740 gy (320) 1580 0.03 0.05% 3.6 0.55 934 | ewm——— 3540 4300
W-I 230 635 42 ug 1500 0.36 0.55 0.5% 0.37 745 0.004 26003 3250
Wl 47 | 178 9 0 185 0.07 0.05% 1.1 0.65 | 154 | —cee- 820 1020
L_K 12 85 (1) 6 25 0.25 0.05% 1.0 0.65 CLTI S 380 430
Yi-L 235 19 59 18 600 0.08 0.05% 0.1% 2.1 827 | —=mm- 1194 1100
WM gy 81 31 9 150 1.1 0.23 0.5% 0.42 361 | —=--- 508 920

Less Than

( ) Figure Uncertain

1ational Interim Primary Drinking Water Regulations, Federal Register,
December 24, 1975 (enforceable limits)

Sample A
2Proposed National Secondary Drinking Water Regulations, Federal Register,
March 31, 1977 (recommended limits)

3The value for Total Solids was estimated from the Conductivity value. The ratio
between the two varies with differing concentrations of the other constituents.

Samples W-A through W-F and Samples W-H through W-J are collected from wells that draw
from shallow alluvial deposits that lie on Pierre Shale.

Sample W-G was collected from well drawing water from Dakota Sandstone approximately
2300 feet below the surface.

Sample VW-X was collected from surface water of the Bad River (South Fork).

Sample ¥W-L was collected from a well drawing water from the Madison Limestone u401lC
feet below the surface.

Sample %-M was collected from the springs 3.5 miles northeast of Philip.




W-T

W-Jd

Location of Water Samples
(for map location, see fig. 3)

NELNWLSW%NE% sec. 27, T. 1 N., R. 20 E., Ted Becker
(depth of well - 21? feet, depth to water - 16 feet)

NWLKNELNWENEY: sec. 27, T. 1 N., R. 20 E., Lester Pearson
(depth of well - 25? feet, depth to water - 18 feet)

NWENWLKNEXNEY: sec. 27, T, 1 N., R. 20 E., Rod Knutson
(depth of well - 25 feet, depth to water - 18 feet)

SWEKNEXNWKNEY% sec., 23, T. 1 N., R. 20 E., Jay Crouser
(depth of well - 23? feet)

SEXSW%SW%SE% sec, 14, T. 1 N., R. 20 E., Howard Kennedy
(depth of well -~ ?)

SWLSELSWLSEY sec. 14, T, 1 N., R, 20 E., ? (depth of
well - 15.8 feet, depth to water - 13.8 feet)

NELNW,SWsNWY% sec. 24, T. 1 N., R. 20 E., Ray Pfiefer
(depth of well - 2300? feet, flowing well, 133°F at well
head)

SE%LSW%SE%LSWY sec. 22, T, 1 N., R. 20 E., Jerry Rhodes
(depth of well - ?)

NE%SELNEXNEY% sec. 27, T. 1 N., R. 20 E., S. D. Geological
Survey (depth of well - 20 feet, depth to water - 10.7
feet)

SELNELNWENEY sec. 27, T. 1 N., R. 20 E., S. D. Geological
Survey (depth of well - 26 feet)

SE%XNWLSWENEY% sec. 27, T. 1 N., R. 20 E., Bad River
(South Fork)

SE%SE4SWYNEX% sec. 1, T. 1 N., R. 20 E., City of Philip
(depth of well - 4010 feet, flowing well, 400 gpm,
153° at well head)

SW% sec. 31, T. 2 N.,, R. 21 E., water from the springs



Figure 3

Map showing water sample locations.

®A— water sample location

Sample W—L was coilected from the city well located approximately 2.5 miles northeast
of the city of Philip. Sample W—M was collected from the springs approximately
3.5miles northeast of the city of Philip.
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in this water. Water was pumped by a hand pump from this well.
Extended pumping with a higher rate could change the quality of
water. Samples W-A through W-F and W-H through W-J were col-
lected from wells that yield water from shallow alluvial deposits
that lie directly over the Pierre Shale.

Sample W-C was collected from a 25-foot private well. This
water sample had thé best quality of all the shallow ground-
water samples in the NE% of section 27. The quality of this
water is comparable to the water sample W-J which was previously
discussed. Sample W-J was located approximately 160 feet south
of W-C. Water sample W-C contained 240 ppm sulfate, 168 ppm
hardness, and 720 ppm total solids. However, sample W-B, which
was collected from another private shallow well located approx-
imately 300 feet to the west of W-C, contained 820 ppm sulfate,
662 ppm hardness, and 1568 ppm total solids.

Another sample collected from the shallow ground water in
the NE% of section 27 is sample W-A which contained 650 ppm sul-
fate, 389 ppm hardness, and 1313 ppm total solids. The selenium
content in this sample is 0.020 ppm which exceeds the enforceable
limit for a municipal or rural water supply.

Sample W-K was collected on August 18 from the Bad River.
Philip had received more than 6.5 inches of precipitation during
July and the first half of August before the sample was-collected.
This water 1s exceptionally good and it 1s expected that during
the normal flow in the river, the water will have a higher dis-
solved chemical content than sample W-K indicates.

Two samples were collected from deeper aquifers in the
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area. Sample W-G was collected from a well approximately 2300
feet deep and yields water from the Dakota Formation. The total
solids content in this sample is 2260 ppm. Sample W-L was col-
lected from the Philip city well which is located approximately
2.5 miles northeast of the city of Philip. Thi§ well yields hot
water from the Madison Formation. The depth of this well is 4010
feet., This is a flowing well and flows approximately 400 gallons
per minute. The sulfate content in this sample was 600 ppm, the
hardness content was 827 ppm, and the total solids content was
1184 ppm.

Sample W-M was collected from the‘springs located approxi-
mately 3.5 miles northeast of the city of Philip. The iron con-
tent in this sample was 1.1 ppm and the manganese content was
0.23 ppm, both of which exceed the recommended limits. The sam-
ple also contained 150 ppm sulfate, 361 ppm hardneés, and 508

ppm total solids.

SUMMARY AND RECOMMENDATIONS

The thickest shallow saturated sand and gravel in the three
areas studied was in the NE% of section 27, Township 1 North,
Range 21 West. The thickest saturated sand and gravel was found
in test hole 6. This hole had 1l4.7 feet of saturated sand. The
saturated thickness of sand varies rapidly in a short distance.
Test hole 17, located approximately 100 feet east of test hole 6,
had 6.7 feet of saturated sand (fig. 2 and app. A). Based on
the thickness, uniformity, and the extent of saturated sand,

three locations were chosen for construction of temporary wells.
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A well was constructed next to test hole 2 which had 9.3 feet
of saturated sand. This well (test hole 30) was pumped by a
centrifugal pump. The water had a high content of dissolved chemi-
cals. It contained 1500 ppm sulfate, 745 ppm hardness, and 2600
ppm total solids (see W-I, table 1). The second well (test hole
36) was constructed next to test hole 5. This well failed to pump.
The third well was éonstructed in test hole 52. This well was
pumped by a hand pump and the results of the water analysis are
shown in table 1 (sample W-J). The water from this well and from
a private well (sample W-C, fig. 3), located approximately 160
feet to the north, are comparable. Sample W-C contained 240 ppnm
sulfate, 168 ppm hardness, and 720 ppm total solids. Saﬁple
W-J contained 185 ppm sulfate, 154 ppm hardness, and 820 ppm
total solids. Sample W-B which was taken from a private well
located approximately 300 feet west of sample W-C had twice as
much dissolved chemicals. Sample W-B contained 820 ppm suifate,
662 ppm hardness, and 1568 ppm total solids. Sample W-A, also
collected from the NE) of section 27, had a selenium content
which was higher than the enforceable limits for municipal or
rural water supply. These facts indicate that not only the
thickness of saturated sand varies rapidly iﬁ this area but the
quality of the water changes very rapidly in a short distance.
Considering the thickness of saturated sand, the rapid
change in overall sand thickness, and the fact that this study
was conducted in an above average precipitation year, this area
is marginal for yielding a reliable source of water for the Bad

River Rural Water System. As 1t was discussed previously, the
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quality of water changes in a short distance. In the area studied,
if a well were drilled, which initially yielded water of good
quality, and was pumped at a rate higher than domestic use
rate, then a deterioration of the quality of the water might
occur. This change in quality could be more noticeable during
drought periods. Also, this area would not be able to yield an
adequate quantity of water during drought periods for the rural
water system.

The rural water system should reconsider obtaining water
from the city of Philip or from the city well (sample W-L) which
flows approximately 400 gallons per minute or from another well

yielding water from the same formation.
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APPENDIX A

Logs of test holes for the
Bad River Rural Water System

(for map locations, see figs. 1 and la)

All elevations have been estimated using
a 7% minute topographic map and are pre-
sented in feet above mean sea level.

The depths to water were measured in the
uncased test hole two or three days after
the hole had been drilled.

Test Hole 1

Location: NE%XNWY%SW%NEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 7, 1979 '

Elevation: 2170

Depth to water: 9 feet

0- 3 Sand, yellow, silty

3-23 Clay, yellow, silty

23-26 Sand, fine to coarse, some shale mixed in
26-35 -Shale, gray, oily, sandy, some pebbles

P S Y
- I w «

Test Hole 2

Location: NE%SEXNE%NEY%L sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 7, 1979

Elevation: 2170

Depth to water: 11 feet 7 inches

0-11 Clay, brown, silty

11-21 Sand, fine to coarse, subangular, and gravel,
fine to medium, subangular

21-32 Shale, gray, silty

ot Ja el ata
S - w -

Test Hole 3

Location: SE%SELXNELNEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 7, 1979

Elevation: 2170

Depth to water: 17 feet Y4 inches

0- 1 Topsoll, black
1-18 Clay, brown, sandy, silty
18-20 Shale, gray, silty

ats oJs o' ot
v « Iy “
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Test Hole 4
Location:

NE%LSW%NE%NEY% sec., 27, T. 1 N., R. 20 E.

Date Drilled: August 7, 18789

Elevation:

2175

Depth to water: hole caved in

0-11
11-21

21-30

Test Hole 5
Location:

Clay, brown, silty

Sand, medium to coarse, subangular, and gravel,
fine to medium, angular

Shale, gray, silty

e oTs ofa e
u o “ "

SWENWEKNEXNEY; sec. 27, T. 1 N., R. 20 E.

Date Drilled: August 7, 1978

Elevation:

2180

Depth to water: 19 feet 4 inches

0- 1
1-11
11-26

26-28

Test Hole 6
Location:

Topsoil, black

Clay, gray-brown, silty, sandy

Sand, fine to coarse, and gravel, fine to medium,
subrounded

Shale, gray, silty, very hard

N Jo o s
wouo oW oow

SW%NE%NWENE)% sec. 27, T. 1 N., R. 20 E.

Date Drilled: August 7, 1978

Elevation:

2180

Depth to water: 13 feet 3 inches

0-12
12-28

28-40

Test Hole 7
Location:

Clay, tan, silty, very stiff (shale?)

Sand, fine to coarse, subangular, and gravel,
fine to medium, subangular and angular, with
clay

Clay, gray, silty (shale?)

ate ale ot ote
[y 4 H 4

SEXNWYNWKNEY% sec. 27, T. 1 N., R. 20 E.

Date Drilled: August 7, 1978

Elevation:

2180

Depth to water: 12 feet 10% inches

0-12
12-15

15-18

Clay, brown, silty

Sand, fine to coarse, and gravel, fine to medium,
angular

Shale, gray, silty

15



Test Hole 8

Location: NE%SELNWLNEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 10, 1979

Elevation: 2180

Depth to water: 17 feet 1 inch

0-18 Clay, gray-brown, silty
18-27 Shale, gray, silty

ol o’ oo oJs
w “w “w -

Test Hole S ,

Location: SWLSELNWX%NE% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 10, 1979

Elevation: 2180

Depth to water: 16 feet 4 inches

0-18 Clay, gray-brown, silty
18-20 Sand, fine to coarse, and gravel, fine, sub-
rounded
20-27 Shale, gray, with gravel, fine to medium, angular

ota e W
- - ' ”

Test Hole 10

Location: SW%SWENELNEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 10, 1979

Elevation: 2175

Depth to water: 14 feet 5% inches

0-18 Clay, gray-brown, sandy, silty
18-22 Shale, gray, silty

da el ats ate
“ “ " “

Test Hole 11

Location: NE%XNWY%SE%NEY see. 27, T. 1 N., R. 20 E.
Date Drilled: August 10, 1879

Elevation: 2175

Depth to water: 14 feet 5% inches

0-19 Clay, brown, sandy, silty
18-22 Shale, gray, silty, pebbly

Test Hole 12

Location: NWESWLKNE%NEYL sec., 27, T. 1 N., R, 20 E.
Date Drilled: August 10, 18789

Elevation: 2180

Depth to water: 18 feet 1 inch

0- &4 Clay, gray, silty, sandy

16



Test Hole 12 -- continued.

b- 6 Clay, brown, silty, sandy

6-26 Sand, fine to ccarse, and gravel, fine to medium,
angular

26-34 Shale, gray, silty

Test Hole 13

Location: SE%SWKNEXNEYL sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 10, 1979

Elevation: 2180

Depth to water: hole caved in

0-12 Clay, gray-brown, silty, sandy
12-24 Sand, fine to coarse, angular
24-35 Shale, gray, silty, pebbly

ot ot ats ol
“w - v -

Test Hole 14

Location: SELNWXNW%NEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 10, 1979

Elevation: 2180

Depth to water: 11 feet

0- 9 Clay, brown, silty, sandy

§-~16 Sand, fine to coarse, and gravel, fine to coarse,
subrounded

16-21 Shale, gray, silty, pebbly

os
w

Test Hole 156

Location: SW%NEXNWXNEY% sec., 27, T. 1 N., R. 20 E.
Date Drilled: August 10, 1978

Elevation: 2180

Depth to water: 19 feet 6 inches

0-23 Clay, gray-brown, silty, sandy
23-27 Sand, very silty, some pieces of shale
27-30 Shale, gray, silty

oo o e Wle
w “ w “

Test Hole 16

Location: SEXNEXNWYNEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 10, 1979

Elevation: 2180

Depth to water: 19 feet 3 inches

0-11 Clay, gray-brown, silty

17



Test Hole 16 -- continued.

11-17 Sand, fine, rounded, very silty
17-23 Sand, fine to cocarse, subrounded
23-27 Shale, gray, silty

ofs ofa ota ofa
-~ “w 3 “

Test Hole 17

Location: SWYXNEXNWX%NEYR sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 11, 1979

Elevation: 2180 }

Depth to water: 19 feet 4 inches

0-20 Clay, brown, sandy, silty
20-26 Sand, fine to medium, subrounded, very silty
26-30 Shale, gray, silty

Test Hole 18

Location: SW%NWENE%NEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 11, 1978

Elevation: 2180

Depth to water: 16 feet 8 inches

0-13 Clay, gray-brown, silty
13-22 Sand, fine to very coarse, subrounded
22-27 Shale, gray

Test Hole 19

Location: SERNWKNE%NEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 11, 1978

Elevation: 2175

Depth to water: 14 feet 5 inches

0-19 Clay, gray-brown, silty, sandy
19-23 Shale, gray, very hard

ate ot e
w «w -

Test Hole 20 '
Location: NEXSEXNWXNEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 11, 1979

Elevation: 2180

Depth to water: 17 feet 4 inches

0-12 Clay, brown-gray, silty, sandy

12-26 Sand, fine to very coarse, and gravel, fine to
coarse, subrounded

26-30 Shale, gray, silty

oo
“w

18



Test Hole 21

Location: NWX%SWXNEXNE% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 13, 1979

Elevation: 2180

Depth to water: not measured

0- 5 Clay, brown-gray, silty, sandy

5- 8 Sand, fine to coarse, subrounded

8-17 Clay, yellow, sandy, silty
17-22 Sand, fine to very coarse, subrounded
22-27 Shale, gray

Test Hole 22

Location: SERNEXNWX%NEY sec. 27, T. 1 N., R, 20 E.
Date Drilled: August 13, 1979

Elevation: 2180

Depth to water: not measured

0-14 Clay, brown, sandy, silty
14-23 Sand, fine to very coarse, subrounded, some clay
mixed in
23-27 Shale, gray

Test Hole 23

Location: NELSE%NWX%NEY%.sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 13, 1979

Elevation: 2180

Depth to water: not measured

0- 7 Clay, gray-brown, sandy, silty

7-16 Clay, yellow, sandy, silty .
16-25 Sand, fine to coarse, subrounded, very silty
25-27 Shale, gray

Test Hole 2u

Location: SWXNELNWX%NEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 13, 1979

Elevation: 2180

Depth to water: not measured

0- 8 Clay, gray-brown, silty

8-15 Clay, yellow, sandy, silty
15-25 Sand, fine to very coarse, subrounded
25-30 Shale, gray
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Test Hole 25

Location: NWX%NE%SWXNEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 13, 1978

Elevation: 2175

Depth to water: not measured

0- 2 Clay, brown, silty

2-15 Sand, fine, silty

15-21 Sand, fine to very coarse, and gravel, fine to
very coarse, subrounded

21-27 Shale, gray

Test Hole 26

Location: NW%SW%SELZNEYL sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 13, 1979

Elevation: 2170

Depth to water: not measured

0- 1 Clay, brown, silty

1-12 Sand, fine, very silty

12-16 Sand, fine to very coarse, subrounded
16-20 Shale, gray

Test Hole 27

Location: NELSW%SEXNEYL sec., 27, T. 1 N., R. 20 E.
Date Drilled: August 13, 1978

Elevation: 2170

Depth to water: not measured

0- 1 Clay, brown, silty

1-15 Sand, fine, silty, with brown clay (about 30
percent clay)

15-18 Sand, fine to very coarse, subrounded

18-20 Shale, gray

Test Hole 28

Location: NW%SWLNW%LNE% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 13, 1978

Elevation: 2180

Depth to water: not measured

0-16 Clay, brown, sandy, silty
16-20 Sand, fine to coarse, subrounded
20-23 Shale, gray
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Test Hole 28

Location: NWYKNEYXNELNEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 13, 1979

Elevation: 2175

Depth to water: not measured

0- 6 Clay, brown, sandy, silty
6~ 8 Sand, fine to medium, rounded, silty
8-12 - Clay, yellow, sandy, silty
12-16 Sand, fine to very coarse, and gravel, fine to
very coarse, subrounded
16-22 Shale, gray

Test Hole 30 (Observation Well)

Location: NE4SEYLNEXNEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 14, 1978

Elevation: 2170

Depth to water: not measured

0- 5 Clay, brown, silty

5- 7 Sand, fine, silty (50 percent), and clay, silty
(50 percent)

7-20 Sand, fine to coarse, rounded, with some bits of
clay and shale

20- , Shale, gray

Observation well: Drilled with a 6-inch bit, 10
feet of b-inch diameter plastic
casing and 10 feet of S5-inch
diameter stainless steel well
screen
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Test Hole 31

Location: NE%SEXNEXNEY sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 14, 1978

Elevation: 2170

Depth to water: not measured

0- 9 Clay, tan, silty

9-18 Sand, medium to fine, subrounded, with bits of
gray clay

18-21 Clay (shale?), gray, silty, very stiff
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Test Hole 32

Location: SWYLRNWYXKNE%NEY)% seec. 27, T. 1 N., R. 20 E.
Date Drilled: August 14, 1979

Elevation: 2180

Depth to water: not measured

0- 3 Clay, brown, silty
3- 6 Clay, yellow, sandy, silty
6-22 Sand, fine to very coarse, subrounded, very silty,

some clay
22-24 Shale, gray

Test Hole 33

Location: NE%SE%XNWXNE)% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 14, 1979

Elevation: 2180

Depth to water: not measured

0- 6 Clay, tan and dark brown, silty, sandy
6-24 Sand, fine to coarse, subrounded, silty, becomes
less silty at approximately 12 feet
24-26 Clay (shale), gray, silty

T .
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Test Hole 34

Location: NEYSELNWLNEYX sec. 27, T. 1 N., R 20 E.
Date Drilled: August 14, 1979

Elevation: 2180

Depth to water: not measured

0- 6 Clay, gray-brown, silty
6~25 Sand, fine to coarse, subrounded, silty
25—~ Shale, gray

Test Hole 35 )
Location: SW%NWEXNEYLXNEY% sec., 27, T. 1 N., R. 20 E.
Date Drilled: August 14, 1979

Elevation: 2180

Depth to water: not measured

0- 6 Clay, tan and dark brown, silty

5-26 Sand, medium to coarse, well sorted, subrounded,
silty at the top becoming less silty towards
the bottom

26=7 Shale, gray, silty
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Test Hole 36 (Observation Well)

Location: SWxNWLNEXNEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 14, 19783

Elevation: 2180

Depth tc water: not measured

0- 5 Clay, brown, sandy, silty

5-25 Sand, fine to coarse, and gravel, fine to coarse,
subrounded

25-26 Shale, gray

Observation well: Drilled with a 6-inch bit,
10 feet of U-inch diameter
plastic casing and 10 feet of
S~inch diameter stainless
steel well screen
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Test Hole 37

Location: NERNWENWYLNE)% sec. 23, T. 1 N., R. 20 E.
Date Drilled: August 16, 1979

Elevation: 2160

Depth to water: not measured

0- 1 Topsoil, dark brown, silty, sandy
1-12 Sand, fine, silty, clayey
12-21 Clay, brown, sandy, silty
21-~23 Gravel, red-brown, poorly sorted, silty,
clayey, sandy
23~21 Shale, gray, silty

Test Hole 38

Location: NELNWKNWXNEY%L sec. 23, T. 1 N., R. 20 E.
Date Drilled: August 16, 1979

Elevation: 2160

Depth to water: not measured

0-15 Clay, brown, very sandy, silty
15-22 Sand, fine to very coarse, with fine gravel,
subrounded
22-25 Shale, gray

Test Hole 39

Location: NELZNWEKNWYLNEYX sec. 23, T. 1 N., R. 20 E.
Date Drilled: August 16, 1879

Elevation: .2160

Depth to water: not measured
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Test Hole 39

0- 1
1-19
19-21

21-23

Test Hole 40

~-- continued.

Topsoil, brown, silty

Clay, brown, silty, sandy

Sand, medium to coarse, and gravel, fine to
coarse, poorly sorted, subangular, silty,
clayey

Shale, gray, silty

ofe ofe Wle WTe
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Location: NWYNEXNWYNEY% sec. 23, T. 1 N., R. 20 E,.
Date Drilled: August 16, 1979

Elevation: 2160

Depth to water: not measured

0-22
22-25

Test Hole 41

Clay, brown, very sandy, silty
Shale, gray

Location: NWEKNEXNWY%NEYL sec. 23, T. 1 N., R. 20 E.

Date Drilled:

August 16, 1979

Elevation: 2160
Depth to water: 167? feet

0-1
1- 6
6-12

12-189
19-21

Test Hole 42

Topsoil, brown, silty

Clay, brown, silty, sandy

Gravel, fine to medium, angular, poorly sorted,
and sand, fine to coarse, silty, clayey

Sand, fine to medium, subrounded, silty, clayey

Shale, gray, silty
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Location: SERXNWYLNWXNEY% sec. 23, T. 1 N., R. 20 E.

Date Drilled:

August 16, 1979

Elevation: 2160
Depth to water: 167 feet

0- 6
6-18
18-21
21-23

Clay, brown, sandy, silty

Sand, fine, very silty, some clay
Sand, fine to very coarse, subrounded
Shale, gray
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Test Hole 43

Location: NERNELNEXNWY; sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 16, 1979

Elevation: 2180

Depth to water: not measured

0- 3 Topsoil, dark brown, silty, sandy
3- 6 Sand, coarse, and gravel, fine, angular, unsorted,
silty, clayey
6-11 Sand, fine to coarse, slightly silty and clayey
11-14 Gravel, fine to medium, and sand, fine to coarse,
poorly sorted, angular
14-16 Shale, gray, silty

ofa
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Test Hole Uiy

Location: SEXNEYXSEXRNE% sec. 23, T. 1 N., R. 20 E.
Date Drilled: August 16, 1978

Elevation: 2155

Depth to water: 157 feet

0-12 Clay, brown, sandy, silty, very soft
12-18 Sand, fine to very coarse, subangular
18-20 Shale, gray

Test Hole 45

Location: SWYRNELSELNE%L sec. 23, T. 1 N., R. 20 E,.
Date Drilled: August 16, 1979

Elevation: 2155

Depth to water: 167 feet

0- 1 Topsoil, dark brown, silty, sandy
1-11 Clay, brown, silty, sandy
11-21 Sand, fine to coarse, subrounded, somewhat
silty, clayey
21-23 Shale, gray

Test Hole Uu6b

Location: SEYLNWLSE%NE)% sec, 23, T. 1 N., R. 20 E,.
Date Drilled: August 16, 1979

Elevation: 2155

Depth to water: not measured

0-21 Clay, brown, sandy, silty
21-23 Shale, gray
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Test Hole 47

Location: NELNWYSE%NEY sec. 23, T. 1 N., R. 20 E.
Date Drilled: August 16, 1979

Elevation: 2155

Depth to water: not measured

0-11 Clay, brown, silty, sandy

11-16 Gravel, angular, poorly sorted, sandy, silty,
clayey

16-18 Shale, gray

Test Hole ui8

Location: SW4LSWLSWiNEY)% sec. 23, T. 1 N., R. 20 E.
Date Drilled: August 17, 1979

Elevation: 2150

Depth to water: 15? feet

0- 1 Topsoil, black
1-15 Clay, brown, sandy, silty, very soft
15-19 Sand, fine to very coarse, with gravel, fine to
medium, subrounded
19-20 Shale, gray

Test Hole 48

Location: NEYLNWLKNWKNEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 17, 1979

Elevation: 2180

Depth to water: not measured

0-12 Clay, brown, sandy, silty
12-15 Sand, fine to coarse, subangular, clean
15-17 Shale, gray '

Test Hole 50

Location: NEXNELNWYXNEY% sec. 27, T. 1 N., R. 20 E.~
Date Drilled: August 17, 1979

Elevation: 2180

Depth to water: not measured

0- 6 Clay, gray-brown, sandy, silty

6-22 Clay, light brown, silty

22-26 Sand, fine to coarse, rounded, silty
26-27 Shale, gray
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Test Hole 51

Location: NELNELNWXNE% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 17, 18789

Elevation: 2180

Depth to water: not measured

0 -2u4% Clay, brown, silty, sandy
243225 Gravel
25 =27 Shale, gray
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Test Hole 52 (Observation Well)

Location: SEYLNEX%NWXNEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 17, 1979

Elevation: 2180

Depth to water: not measured

0-12 Clay, gray-brown, silty
12-16 Clay, light brown, sandy, silty
16-27 Sand, fine to very coarse, with gravel, fine to
coarse, subrounded
27-30 Shale, gray

Observation well: bottom of well at 25 feet,
screened with 2-inch diameter
plastic well screen from 15
to 25 feet
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Test Hole 5§53

Location: NWLNELSWY%NEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 17, 19789

Elevation: 2180

Depth to water: not measured

0- 8 Clay, brown, silty, sandy
8-12 Clay, brown, very sandy, silty
12-20 Sand, fine to coarse, and gravel, fine, silty,
somewhat clayey
20-23 Shale, gray

Test Hole &4

Location: SW%SEX%SWkNEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 17, 1978

Elevation: 2170

Depth to water: not measured

0-14 Clay, brown, very sandy, silty
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Test Hole 54 -- continued.

14-19 Sand, fine to very coarse, and gravel, fine,
subrounded
19-21 Shale, gray

Test Hole 55

Location: NW%SW%SE%NEY sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 17, 19789

Elevation: 2170

Depth to water: not measured

0-11 Clay, brown, very sandy

11-16 Sand, fine to coarse, and gravel, fine, slightly

silty, clayey
16-20 Shale, gray

Test Hole 56

Location: SWxSWXSW%NEY% sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 17, 1979

Elevation: 2170

Depth to water: not measured

0-10 Clay, brown, very sandy, silty
10-16 Sand, fine to very coarse, subangular
16-18 Shale, gray

Test Hole &7

Location: SERLNW,SWENEY sec. 27, T. 1 N., R. 20 E.
Date Drilled: August 17, 1978

Elevation: 2170

Depth to water: not measured

0-12 Clay, brown, sandy, silty

12-17 Sand, fine to coarse, and gravel, fine, slightly

silty, and some clay
17-19 Shale, gray
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