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GROUND WATER STUDY FOR
CLAY RURAL WATER SYSTEM

At the request of Clay Rural Water System, the South Dakeota Geological
Survey conducted a ground water study in part of northern Clay County. This study
was started on May 17 and was completed on June 4, 1976. The purpose of the inves-
tigation was to assist the Rural Water System in locating a water supply.

Included in the study were: 1) drilling of 12 test holes, 2) constructing
an observation well in each tést hole, 3) surveying the elevation of observation wells,
and 4% collection and analysis of 19 water samples.

The project was financed by South Dakota Geological Survey and the
“*ay Rural Water System. |

Figure 1 is a data map showing the location of observation wells in the

ea. The logs for these holes are in Appendix A. Aquifer material was penetrated
by all test holes. In some test holes in the valley (lowground) the upper part of
the aguifer is separated from the lower part. Test Hole 10 for example, had a 6
foot Tayer of clay from 41 to 47 feet (Fiqure 2 shows the summary of the logs below
the water level). Where the upper and Tower gravel was separated by a clay layer,
observation wells were constructed in both gravel layer to check the quality of
water.

Figure 1 also shows the location of water samples collected in the area.
The results of chemical analysis of water sampies are in Table 1. Samples 1 through
12 are collected from observation wells. The observation wells (1 through 4) located
on high ground could not be pumped satisfactorily enough to clean the drilling fluid.
Therefore, the water sampies from these observation wells may not be representative
samples. The quality of water in the vicinity of Test Hole 1 and 2 is expected to
be similar to W-13, W~14, W-15 and W-16, which were collected from private wells.
These water samples are generally high in iron and manganese. The average hardness
for these samples (W-13 thru W-16) is 369 parts per million (ppm) which is approximate1y

21 grains.



It was mentioned previously that locally in the valley, the upper part of
the aquifer is separated from the lower part by a less permeable material. Water
from the upper gravel contains less dissolved chemicals than the lower gravel (compare
W-11 and W-10 in Table 1). Samples W-17 and W-9 were collected from a private well
and an observation well, both of which were drilled to the upper part of gravel.

These samples have lower hardness and total solids than W-7, which was collected from
an observation well which penetrated to the lower part of the aquifer.

An oral report of the results of this study was given to the Clay Rural
Water System Board of Directors on July 14, 1976. It was indicated that the lowest
hardness and total solids were in samples collected from W-11, a test hole which
penetrated the upper gravel in the valley. If agreement could be obtained from the
owners of land in this location, additional test holes should be drilled. The second
priority was the area in the valley between Test Hole 9 and ?. It was also recommended
that if the Rural Water System should decide to develop wells in this area, a few test
holes should be drilled in the area after the agreements have been reached with the
owners of the lands. These holes should be drilled in the upper part of the aquifer.
If the thickness and particle size of the deposits 1is satisfactory, a pump test well
should be constructed. A pump test should be conducted by a hydrologist or a qual-
ified engineer, and should be at least 72 hours in length. Water samples should be
collected during the test and analyzed for chemical content. The results of these
tests should provide a basis for determining if the quality and quantity of water is
satisfactory.

Before a permanent well is drilled, the Division of Water Rights should be
contacted to obtain water rights and the South Dakota Environmental Protection Agency

should be contacted to determine the biological and chemical suitability of the

water.

Report prepared by Assad Barari

September, 1976
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APPENDIX A

LOGS OF TEST HOLES FOR
CLAY RURAL WATER SYSTEM



95 52 27 addd

SOUTH DAKOTA GEOLOGICAL SURVEY

Location SE4SE%SESNES Section: 27 7.9 N X R.22 &
Well: Test Hole: ) Land Owner:
County: Clay Date: 5-1/-76 Elevation: tOP_Of pipe 123¢,3 | XX,
E-Log: Samples: Drilling Company: SDGS
Source of Data:
Geologic From - to
|__Unit Thickness _ EggggmcDewﬁpﬂon Feet
1.5 Topsoil, brown to black 0-1.5
11.5 |{Clay, brown to gray-green, unsorted, till 1.5-13
9 Clay, oxidized, sandy to fine gravel, brown, till 13-22
.5 |Small rock 22-22.5
7.5 Clay, oxidized, but some unweathered, sandy and
gravelly, till 22.5-30
33 _Elgg) weathered, sandy with intermittent gravel
stringers, coal fragments, till 30-63
5 Clay, unoxidized, very few gravel or sand
stringers, till 63-68
27 Cobbles, gravel, medium to coarse,rc]ean, subangular
to angular 68-95
17 Gravel, coarse to medium, sub angular, cobbles,
some clay, unoxidized 95-112
8 Gravel, fine, very clayey, gray, subrounded to sub-
angular; sand, medium to coarse 112-120
25 Clay, unoxidized, gray 120-145
T.D. 145'
Obs. Well - 120' pipe (50' slot - 5' sand point)




95 52 27 dccc

SOUTH DAKOTA GEOLOGICAL SURVEY

Location SWsSWSWiSEY Section: 2/ T35 N R..92_ K ow
Weil: . Test Hole: €1 02 Land Owner:

County: Clay Date: D-18-76 Elevation: —1239.3 KA 1, XX)
E-Log: Samples: Drilling Company: SDGS

Source of Data:

Geologic From - to
Unit :Thickniss _ Lithologic Description Feet
4 Topsoil, black, sandy (medium) 0-4
25 Clay, brown, oxidized, sandy, silty, pebbles (till) 4-29
40.5 |Clay, gray unoxidized, sandy, silty, pebbles; (till)
sand stringer 35-40 29-69.5
7.5 |Gravel and clay, coarse gravel 69.5-77
4 Clay, gravelly (till) 77-81
34 _Gravel, fairly coarse, some clay, coal fragments 81-115
25 Sand, very coarse; gravel, fine to medium and
unoxidized clay 115-140
10 Sand, medium to coarse, more clay, shale pebbles 140-150
10 Clay, oxidized?, black, humus-Tike organic matter 150-160
T.D. 160"
Water level -~ 75.3 feet
110 feet pipe (50' slotted and 5' sand point-total 115')




95 52 27 baba

SOUTH DAKOTA GEOLOGICAL SURVEY

Location —— NEMNWENERNWSE  section: __26 T35 N K R. .52 XK w.
Well: Test Hole: G103 Land Owner:
County: Clay Date: 5-13-76 Elevation: —1240.5 (A I, T)
E-Log: Samples: Drilling Company: 2DGS
Sourze of Data:
Geologic From - to
Unit Thickness __ _ Lithologic Description Feet
1 Topsoil, black, sandy 0-1
10 Clay, oxidized, dark brown, unsorted (till) 1-11
6 Clay, oxidized, 1ight grown, unsorted (till) 11-17
12 Clay, sandy, unoxidized, gray, unsorted (till) 17-29
10 Clay, weathered, blue gray, unsorted (till) 29-39
2 Gravel stringer, medium, subangular, clayey 39-41
6 _Elng unoxidized, blue-gray, unsorted (till) 41-47
8 Gravel, fine to medium, subrounded 47-55
10 Gravel, very clayey, subrounded to subangular; sand,
gray, coarse 55-65
19 Clay, unoxidized, gray, intermittent gravel stringers,
very thin (till) 65-84
21 Gravel, very coarse to cobbles, clean, subrounded to
subangular, difficult drilling 84-105
5 Gravel, medium to coarse, clayey, subrounded 105-110
20 Gravel, very coarse to small cobbles, clean, difficult
to drill 110-130
21 Sand, very coarse, clean, subangular to subrounded 130-151
9 Clay, sandy, fine to coarse, traces of bituminous coal| 151-160
10 Clayey silt with large chunks of coal, some medium sand 160-170
10 Clay, unoxidized, some sand (trace) lots of coal fragmgnts 170-180
T.D. - 180° Water level - 74.8 feet

140" pipe (50' slotted) plus 5' sand point = 145 feet




94 K2 2 ccbb

SOUTH DAKOTA GEOLOGICAL SURVEY

Location NN SWL Shy Section: 2 T. 94 N XK R. b2 X, w.
Well: Test Hole: €104 Land Owner:
County: Clay Date: 5-20-76 Elevationd¢33.1-Top of pipe, 1, ¥X)
E Log: Samples: Drilling Company: SDGS
Source of Data:
Geologic From - to
| Unit Thickness Lithologic Description I Feet
5 Clay, brown oxidized, sandy, silty, some gravel (till)! 0-5
17 Clay, brown, oxidizéd; coarse sand and some gravel 5-22
23 Clay, brown oxidized; sandy, silty, pebbles and -
cobbles (till) 22-45
10 Clay, unoxidized, gray; sandy, silty, pebbles,
cobbles (til1) 45-55
10 _Elgy, oxidized and some gray unoxidized high % gravel
and gand (pea size) (gréve1]y titl) 55-65
3 Gravel, oxidized, pea size and larger, some clay 65-73
12 Gravel, oxidized, very coarse, some clay (possible
pebbles and cobbles at 78-82) 73-85
32 Gravel, oxidized, medium to coarse; sand, oxidized,
very coarse, some clay, pebbles (8+mm) 85-117
8 Pebbles (8+mm); gravel, very coarse, coal fragments 117-125
b Gravel, coarse to very coarse; coal! fragments,
increase in clay % 125-130
20 Sand, medium to coarse, high clay % 130-150
T.D. 150° Water level 57.7 feet
120" pipe (50' slotted) plus 5' sand point = 125 feet




94 52 2 ccdb

SOUTH DAKOTA GEOLOGICAL SURVEY

Location NWLSESSWSSWE  Section: 2 T 9% N W R._52_ X w
Weii: Test Hole: C1.05 Land Owner:

County: Clay Date: 5-24-76 ElevatiohOp-0f pipe 1178.94, 1, %X)
E-Log: Samples: Drilling Company: SDGS

Source of Data:

Geologic

From - 1o
Unit Thickness | Lithologic Description Feet

2 Topsoil, black 0-2
6  {Clayey silts, lite brown to gray 2-8
4 Clay, oxidized, unsorted, lite brown 8-12
16 Clay, oxidized, unsorted, 1ite brown to gray,

bentonite, sand, gravel lenses 12-28
4 Gravel, medium to fine, subangular, clean 28-32
30 Gravel, medium to coarse, clean, subrounded to

subangular 32-62
28 Sand, medium to coarse, subangular, clayey and silty, ]

Tite brown 62-90
32 Sand, fine to very fine, clayey and silty, subrounded

to subangular, large amounts of fragments bituminous cgal 90-122

23 Coal, intermittent Tayers unknown thickness plugging
screen, gravel and fine sand, intermittent layers 122-150
30 Gravel, coarse, tough drilling, screen plugged
with coal 150-180
Water Tevel - 26.]1 feet T.D. 180°

90' pipe (60' slotted) plus 3' sand point = 93'




94 52 2 ccbd

SOUTH DAKOTA GEOLOGICAL SURVEY

Location SEXNWESWLSWY Section: 2 T. 94 N. )@( R. _5_2______ g ow

Well: Test Hole: L1006 Land Owner:

County: Clay Date: Elevationdl/2.7-pipetop (A, 1, ¥ )

E-Log: Samples: Drilling Company: SDGS

Source of Data:

Geologic From - to
g;Unit Thickness gthologic Dg_s___'_c_:_z_ris:'tion=L i Feet

5 Topsoil, black, sandy, silty, pebbly 0-5

10 Clay, brown oxidized, sandy, silty, pebbly, some

black sandy soil 5-15
12 Sand, oxidized, coarse; gravel, medium; pebbles

(pebble layer 27-30 15-27
38 Gravel, rounded, pea size; some sand good pebble

layer at 54! 27-65
25 San&, fairly coarse to ﬁedium; gravel, fine; coal

fragments at 72 (lot of coal fragments) 65-90

T.D. 90!

Water level 20.1 feet

l 60' pipe (30' slotted) plus 5' sand point = 65 feet




94 52 2bcch

SOUTH DAKOTA GEOLOGICAL SURVEY

Location NS WsSWiaNW Section: 2 T. __.___.__.,94 . N. Xk R. ____._.52 .,_,__Xé(. W,
Well: Test Hole: Gl 07 Land Owner:
County: Clay Date: 5-25-76  Ejevationi102.5 pipetop (A i, &)
E-Log: Samples: Drilling Company: —=2DGS
Sourze of Data: ‘
Geologic From - to
__ Unit Thickness ___Lithologic Description Feet
2 Topsoil, black 0-2
15 Silt, black, to lite gray, organic 2-17
31 Gravel, outwash, medium to coarse shell fragments
(bivalves), clean, subrounded 17-48
32 Sand, medium to coarse, subrounded to subanguiar,
clean, traces of bituminous coal 48-80
25 Sand, fine to coarse, large amounts of bituminous coal - 80-105
20 ‘Séng, medium to very cdarse, no coal 105-125
10 Gravel, medium to coarse subrounded, clean 125-135
12 Clay, unoxidized; boulder, very hard drilling,
granite chips (til11) 135-147

T.D. 147

Water Level 7.6 feet

130" pipe (20' slotted) plus 5' sand point = 135 feet




95 52 26 bbbb

SOUTH DAKOTA GEOLOGICAL SURVEY

Location wm NWRNWENUWINWE  Section: 26— 1. 95 N WX R..D2 X w.
Well: Test Hole: —£1..08 Land Owner:
County: Clay Date: h=27-76 Elevation11Z8.2 pipetop (A, 1, X))
E-Log: Samples: Drilling Company: —-S0G3
Source of Data:
Geologic From - to
| Unit _ JlThickness_ Lithologic Description Feet
JT 2 Topsoil, black, sandy, silty 0-2
10 Sand, oxidized, brown, fine to medium 2-12
13 Gravel, oxidized, pea size and coarser, medium to 12-25
coarse; pebbles (2-3 cm)
8 Sand, medium to coarse; gravel, pea size; some
pebbles (1-2 cm) 25-33
7 ”gzgxe], well rounded, pebbly; sand medium to coarse 33-40
29 Sand, medium to coarse, gravelly, pebbly, (coal
fragments at 65') 40-69
47 Sand, coarse to very coarse; gravel, fine to medium
(1ot of coal fragments) 69-116
14 Clay, sandy, silty, pebbles (till) 116~130

T.D. 130' Water level -~ 7.7 feet

50' pipe (35 slotted) + 4' sand point = 54 feet




95 52 35 cbbb

SOUTH DAKOTA GEOLOGICAL SURVEY

Location —— . NWENWENWESW:  Section: 35 T. 95 N, & R..D2 XK W.

Wel!: Test Hole: £1 09 Land Owner: —
County: Llay Date: 8-27=-16 Elevation1164 .6 pipetop (A, I, T)
E-Log: Samples: Drilling Company: SDGS

Source of Data:

Geologic From - to .
Unit Tllickness Lithologic Description Feet

1 T}opsoﬂ, black 0-

5 Sand, fine to medium, silty, green, subrounded 1-6
6 Sand, fine to medium, clean, subrounded 6-12
11 Sand, medium to very coarse, clean, subrounded to

subangular 12-23
23 Gravel, fine to medium, subrounded, clean 23-46

21 | Sand, fine to medium, clayey, silty, gray, sub-

angular to subrounded 46-67

13 Sand, fine, clayey, silty, thin intermittent

bituminous coal layers 67-80

T.D. 80' Water level - 6.8 feet

40' pipe + 3' sand point = 43 feet




95 52 27 bbceb

SOUTH DAKOTA GEOLOGICAL SURVEY

Location ______NN.%S.N&NN.%NNL/;___. Section: ﬂ.__.____ T. .9..5..____. N. §,X R. ._5_2___..._ g

Weli: Test Hole: £l 10 Land Owner:
County: Clay Date: b-4-76 Elevation11Z6.8 pipetop (A, 1, T )
E-Log: Samples: Drilling Company: SDGS

Source of Data:

Geologic From - to
|__Unit Thickness Lithologic Description Feet
2 Topsoil 0-2
10 Silt, dark brown, soft 2-12
5 Silt, black, soft 12-17
24 Gravel, fine to medium (coal fragments) 17-41
6 Clay, gray, silty, pebbly (till) 41-47
25 Gravel, fine to coarse sand 47-72
2 | Coal (possibility) hard drill 72-74
50 Sand, very coarse and gravelly (till) may be
alluvium, very clayey 74-120

Water level - 13 feet

80' pipe (20' slotted) + 3' sand point = 83 feet




95 52 27 bbcc

SOUTH DAKOTA GEOLOGICAL SURVEY

Location —— SWASWANWYANWZ __  Section: 27 T. 95 N o R 22 XK
Well: Test Hole: €1 11 Land Owner:

County: Llay Date: —£=3=76 Elevation1179.0 pipetop (A, 1, T)
E-Log: Samples: Drilling Company: SOGS

Source of Data:

Geologic From - to
Unit Thickness . Lithologic Description Feet
2 Topsoil 0-2
10 Silt, dark brown, soft 2-12
6 Silt, black, soft 12-18
21 Gravel, fine to medium, some coal 18-39
4 Clay, silty, gray, somewhat sandy, (till or alluvium) 39-43

T.D. 43'

Water level 14.8 feet

37.5' pipe + 3' sand point = 40.5 feet




95 52 27 bcbb

SOUTH DAKOTA GEOLOGICAL SURVEY

Location NWSNWAESWANW, Section: — 27 1. 95 n W R.22___ X& w.
Wel: Test Hole:—— G112 Land Owner:

County: Clay Date: 6-4-76 EmvmymllZ§4ﬂ_QiQ§iQQ—( AL T
E-Log: Samples: Drilling Company: SDGS

Source of Data:

Geologic From - to

Unit Thickness . _Lithologic Description Feet
2 Topsoil 0-2
3 Silt, dark brown, soft 2-5
7 Silt, yellow, soft 5-12
10 Gravel, fine to sand, coarse 12-22
11 Very sandy till or alluvium clay 22-33
6 Gravel, fine to medium 33-39
3 LC]ay, possibly alluvium 39-42
22 Gravel, fine to medium 42-64

Rock 64

T.D0. 64' Water level 17 feet

53' pipe (20' slotted) + 3' sand point = 56 feet




