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INTRODUCTION
Present Investigation

This report contains the results of a special
ground-water investigation conducted by the South
Dakota Geological Survey from May 28 to June 29,
1974, in and around the city of Wolsey, Beadle
County, South Dakota (fig. 1). The purpose of this
investigation was to assist the city in locating an
additional water supply.

Wolsey presently obtains its water from four welis
dritled into the Dakota Formation. Total dissolved
solids in water from these weils varies from 1950 to
2500 opm. This supply is at present of adequate
quantity but not the desired quality to fulfill city
needs,

This ground-water survey included: (1) a review of
the geology as mapped by Hedges (1968), (2) rotary
drilling of 52 test holes, (3) an elevation survey of
each test hole location, (4) a well inventory for the
area, and (5) collection and chemical analyses of 22
water samples.

As a result of this study, two zones of buried
outwash were found in the Wolsey area and both
proved to be of poor chemical quality. These outwash
zones are not recommended for the city’s water
supply. it is recommended that the feasiblity of
treating water from the Dakota Formation be studied
to remove some of thie excess chemicals and future
weils be drilled to the upper zone of the Dakota
Formation.

The cooperation of the residents of Wolsey and
ihe town board, including Robert Myer, Charles
Teply, and Rosella Difley, is appreciated.

The project was financed by the South Dakota
Geological Survey, the Oahe Conservancy
Sub-District, and the city of Woisey.

Location and Extent of the Area

The city of Wolsey is located in wwest-central
Beadie County in east-central South Dakota and has a
population of 480 people. It lies in the James Basin
Division of the Centrai Lowland physiographic
province (fig. 1). The study area is approximately 4
square miles in size, measuring 2 miles north-south
and 2 miles east-west.

Topography and Drainage

The topography in the Wolsey area is represented
by a gently rolling surface of end moraine with
narrow belts of outwash and aliuvium to the east and
west. The most characteristic topographic feaiure is
the trace of the Antelope Moraine which trends from

northwest to the southeast about 1 miie southwest of
the city.

The drainage is controlied by Cain Creek which
flows southeast and empties into the James River in
south-central Beadle County.

GENERAL GEOLOGY
Surficial Deposits

Surficial deposits in the Woisey area are
collectively called drift and were deposited by glaciers
during the Pleistocene Epoch of geologic time. Drift
is subdivided into two basic lithologic groups: till and
outwash. Till is a heterogeneous mixtiire of boulders,
pebbles, and sand in a clay matrix deposited by
glacial ice. OQOutwash is more hornogereous and
consists primarily of sand and gravel with lesser
amounts of silt and clay. it is often stratified and was
deposited directly by meltwater streams originating
from the giaciers.

Alluvium is a mixture of sand, silt, and clay and is
deposited by present day streams. In the Wolsey area
it is found around the margins of Cain Creek.

Figure 2 is a generalized geologic map of the
Wolsey area and shows the distribution of these
glacial deposits at the surface. Test hoies drilled in the
area indicate that the glacial arift thickness varies
from 85 feet to 290 feet (app. A and fig. 3).

Subsurface Bedrock

Sedimentary rocks of Cretaceous Age underiie the
glacial deposits in the Woisey area. These rocks are
not found at the surface and can only be traced by
their record from wells in the area.

The Pierre Shale was penetrated immediately
below the Pleistocene drift. it is composed of a
dark-gray to black fissiie shale and underties all of the
Woisey area. it is approximately 100 feet thick. The
Pierre Shate is underiain in descending order by the
Niobrara Marl, Carli'e Shale, Greenhorn Limestone,
Graneros Shale, and Dakota Sandstone.

The Niobrara Mar! is a light- to dark-gray marl or
chalk and is approximately 85 feet thick.

The Carlile Shale is a medium- to dark-gray shaie
with stringers of fine-grained sandstone. Locally, ihe
Codell Sandstone member is present in the area. The
top of the Carlite Shale lies nearly 300 feet beiow thie
surface in the Wolsey area and is approximately 190
feet thick.

The Greenhorn Limestone is a light-gray to white
limestone and is apg:coxymately 100 feet thick.
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The Graneros Shale is a sequence of gray, sandy
shale and siltstone with thin sand zones. It is
approximately 200 feet thick.

The Dakota Formation is the oldest sedimentary
rock unit in the area. It is composed of a white, fine-
to medium-grained sandstone with alternating beds of
sandy shale and limestone. The Dakota Formation is
approximately 300 feet thick in the Wolsey area and
is underlain by Precambrian rock.

OCCURRENCE OF GROUND WATER
Principles of Occurrence

Ground water is defined as water contained within
voids or openings in rocks or sediments below the
water table. The water table represents the upper
surface of the zone of saturation. The zone of
aeration is the unsaturated zone above the water table
where water moves downward under the influence of
gravity. Water within the zone of saturation moves
under the influence of the hydraulic head.

The popular belief that water is found in veins
that discontinuously crisscross an area is incorrect.
Water can be found nearly everywhere beneath the
surface but at varying depths.

Most ground water is derived from precipitation
When rain or melting snow percolates downward to
the water table, it becomes ground water. Water
which drains off at the surface and is not carried
downward, either evaporates or is carried to the
oceans by streams.

Recharge is the addition of water to an aquifer
and is accomplished in four ways: {1} by downward
percolation of precipitation from the ground surface,
(2) by downward percolation from surface water
bodies, (3} by lateral underflow of water in transient
storage, and (4) by artificial recharge from excessive
irrigation, downward percolation from canals and
man-made lakes, and water purposely added to
suppiement the ground-water supply.

Discharge is the removai of ground water from an
aquifer and is accomplished in four ways: (1) by
evaporation and transpiration by piants, (2} by
seepage upward or laterally into surface bodies of
water, (3) by lateral underflow of water in transient
storage, and (4) by pumping from wells and
reservoirs,

Porosity is a representation of the volume of voids
or open spaces in a rock and is expressed as the ratio
of the volume of these voids to the total voiume of
rock. Porosity in a sedimentary deposit chiefly
depends on (1) the shape and arrangement of
particles, (2) the degree of sorting of the particles, (3)
cementation and compaction, (4) the amount of

material which has been removed by percolating
ground water, and (5} rock fracturing resulting in
joints, Provided that ali other factors are equal, the
grain size of a particular materiai will have littie or no
effect on the porosity.

The permeabitity of a rock is its abiiity to transmit
fluids. Water wiil pass through a material with
connecting pore spaces but wili not pass through a
material with unconnected pores even if the jatter
material has an equal or greater porosity. Some tilis
may have a high porosity but wiil yield (ittle water
because of their low permeabiiity. It can be seen that
porosity and permeability are related but not
Ssynonymous.

If an aquifer is present below a confining,
impermeabie bed and the water in a well rises to a
level above the bottom of the confining bed, it is said
to be artesian.

Ground Water in Bedrock

Most of the welis in the Wolsey area obiain their
water from the Dakota Sandstone. Four wells in this
unit provide the city of Wolsey with its present
supply. The Dakota Formation is one of the most
extensive aquifers in South Dakota.

The Codell Sandstone member of the Cariile Shaie
15 a locally important aquifer particufarly in eastern
Beadle County and to the south in Sanborn County.
Electric Togs of wells in the Wolsey area indicate that
the unit is discontinuous. It is approximately 20 feet
thick just to the south of Wolsey and may contain
much shale. No wells in the Wolsey area receive their
water from the Codell Sandstone, and test holes in
the area did not penetrate this unit.

Ground Water in Glacial Deposits

Tiit does not yield significant amounts of water
because of its highly unsorted nature and low
permeability; however, outwash has a higher
permeability and can vyield sizeable guantities of
water when found over a large enough area.

Two sizeable surface outwash deposits exist 2%
miles to the west and southwest of the city, but
because of this distance no attempt was made 10 test
dril! in the area. it is uncertain whether these deposits
contain adeguate quantities of water.

Buried outwash in the Wolsey area is very irregular
but occurs in several distinct zones. The upper zone
can be found to the west and south of Wolsey and
reaciies a maxirnum thickness of more than 40 feet. 1t
is generally composed of a fine- to coarse-grained
sand, but zones of sand and gravel occur locally.

The lower zone is found in an apparently



continuous grave! unit in the noytheast and to the
west and south of Wolsey.

Quality of Ground Water

All ground water contains dissolved minerais in
varying amounts. These minerals are derived in the
following ways: {1} from the atmosphere as water
vapor condenses and fails to the ground, {2} from the
soil and underlying deposits as water moves
downward to the water table, and {3} from deposits
below the water table which contribute chemicals to
the water, In general, poor guaiity water contains
large concentrations of dissolved minerals.

Table 1 represents the chermical analyses of water
samples taken in the Wolsey area and figure 4
illustrates their locations. Samples W-15 through
W-18 which were taken from the four city wells are
sulfate vich waters and have total solids more than the
recommended limit. The two deeper city wells,
however, produce water with a higher sulfate content.
This water is harder and has a higher total dissolved
solids conient than the two shallower wells.

Of all the analyzed water samples, only W-5 and
W-6 are of distinctively better guality than the city
water suppiy. Both have sulfate values lower than the
recommended iimit,

CONCLUSIONS AND
RECOMMENDATIONS

In general, buried outwash in the Wolsey area
provides water of poor chemical guality, but samgies
indicate that some water of improved quality was
found 1o the northwest and southeast of the city.
Present test hole data can provide no evidence to
suggest that these Jlocations provide sizeable
guantities of water. Furiher fest drilling would be
required at a further distance from the city to verify
the extent of additicnai buried outwash deposits. The
increased distance may prove 1o be economically
prohibitive,

Evidence regarding the Codeli Saridsione in the
Wolsey avea indicates that the unit is discontinuous
and may not provide water in sufficient guantity and
guality for municipal use, it is not recommended ‘o
investigate the Codell Sandstone at this time,

The Dakota Formation is the present source of
water for the city. Generally, the total dissoived
chemicals is high in this water. It is recommended
that the city of Wolsey consult an engineering firm
regarding the cost of waier treatment to remove some
of the chemicals. !t is also recommended that the
future wells be drilled to the uowper zone of the
Dakota Formation and a pump test should be
conducted io determine whether this zone could
provide the city with a sufficient supply of water.

Another possible solution to the water problems is
that the city join a rural water system. These systems
are designed o serve good guality water to towns and
the farms.

Before a permanent well is drilied, the city
officials should consuit the Division of Water Rights,
Department of Natural Resource Development,
Pierre, South Dakota, to obtain water rights and the
Environmentai Protection Agency to determine the
biological and chemical suitability of the water.
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Location of water samples
{(For map location, see fig. 4}

1. SE%NEWNE%SEY sec. 23, T. 111 N.. R. 64 W., R. Myer.

2. NE“NW%ZNE%“NWY sec. 20, T. 111 N., R. 64 W., R. Kohimeyer,
3. NWILNE%NELNEY sec. 28, T. 111 N., R. 64 W,, D, Siruck.

. SEVNE%NE%NEY sec. 9, T. 111 N.. R. 64 W., C. Baivin.

6. SW¥%SW¥k sec. 19, T. 111 N., R. 83 W., Wolsey Cemetery.

6. SW¥%SWY%SW¥SEY sec. 15, T. 111 N., R. 64 W., L. Helier.

7. NE%NE%NWY%SWY sec. 24, T. 111 N, R. 64 W,, F. Boyington.

= £ £ 5 g 8 5 %
I

8. SWWSE%SE%SEY sec. 11, T. 111 N., R. 64 W., D, Kopp.

W- 9 SW¥%SW%SW%SW sec. 12, T. 111 N, R. 64 W,, J. Boomsma,

W-10. NWLNWYLNWYLNWY sec. 29, T. 111 N., R. 63 W., R. McBride.

W-11. NE%SW.LSWHSWY% sec. 32, T. 111 N., R. 63 W., R. Salisbury.

W-12, NEW%SWY%SW%SWY sec. 7, T. 111 N.. R, 64 W., M. Bawdon.

W-13. SE%SE%SW4SWY sec. 25, T. 111 N., R. 64 W., Test Hole 40.

W-14. NE%NEWNE%SEY sec. 26. T. 111 N., R. 64 W., F. Kiaschen.

W-16. SE%SWY%NWY%LNWY sec, 24, T. 111 N, R. 64 W, City of Wolsey.

W-16. SE%SWHuNWLNWY sec. 24, T. 111 N., R. 64 W, City of Wolsey (1957).
W-17. SE%SW“NWYLNWY sec. 24, T. 111 N.. R, 64 W,, City of Wolsey (1959).
W-18. SE%SWILNWYLNWY sec. 24, T. 111 N., R. 64 W,, City of Wolsey (1968).
W-19. SWYSEWSEYSE sec. 12, T. 111 N, R. 64 W., B. Minium.

W-20. SEUSE%NWILNWY sec. 24, T. 111 N, R, 64 W., D. McGillvrey,

W-21. NW%SWYUNE%SW% sec. 13, T. 111 N,, R. 64 W, F. Bootz.

W-22, NE%SWXLSWaNWY% sec. 13, T. 111 N., R, 84 W., E. Schilling,
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APPENDIX A

Logs of Test Holes in the Wolsey Area
(For map location, see fig. 3)

Test Hole 1 {(SDGS Rotary)

Location: SW4SWWSEY%SEY sec. 15, T. 111 N, R. 64 W,
Surface elevation: 1355 feet

Depth to water: 20 feet

0 12 Topsoil, sand, brown, silty, and clay
12- 26 Sand, brown, coatse
26- 62 Clay, gray, sandy, pebbly
62- 77 Shale, gray to black

* ¥ F ¥

Test Hole 2 (SDGS Rotary)

Location; SE%SEXSEYSEY sec. 15, T. 111 N., R. 64 W.
Surface elevation: 1346 feet

Depth to water: 8 feet

0 8 Topsoil, clay, yellow, sandy
8- 13 Clay, yellow, pebbly

13- 18 Clay?, sandy

18- 23 Sand and gravel

23- 28 Ciay?, sandy, pebbly

28- 34 Sand, coarse, and gravel

34- 68 Clay, sandy, pebbly

68- 73 Clay, gray, sandy

13- 78 Shale, gray

Test Hole 3 (SDGS Rotary)

Locarion: NE%SE%SE%SEY sec. 14, T. 111 N., R. 64 W.
Surface eievation: 1347 feet

Depth to water: 5 feet

0- 23 Topsoil, clay, brown, sandy, pebbly
23- 35 Clay, brown 1o gray, sandy, pebbly,
rocks
35- 48 Sand, fine to coarse, some pebbles and
coal
48. 80 Ciay?, sandy, pebbly

80-100 Shale, gray to black

L I

Test Hole 4 (SDGS Rotary)

Location: NEANEY%“NEWSEY sec. 14, T. 111 N., R. 64 W,
Surface eievation: 1346 feet

Depth to water: b feet

0 3 Topsoil
3- 38 Clay, brown to blue-gray, sandy, pebbly
38- 68 Clay, blue-gray, pebbly

68- 78 Shale, gray to black

+ o oE X

Test Hole 5 (SDGS Rotary)

Location: NWANELSW%SWY% sec. 13, T. 111 N, R. 64 W,
Surface elevation: 1344 feet

Depth to water: 14 feet

Test Hole 5 -- continued.

0- 26 Topsoll, clay, brown to gray, sandy,
pebbly
26- 43 Clay?, sandy, pebbly
43- 68 Clay, blue-gray, pebbly
68- 88 Shale, gray to black

ERE

Test Hole 6 (SDGS Rotary)

Location: SWSE%SE%:SWY sec. 13, T. 711 N, R. 64 W.
Surface elevation: 1340 feet

Depth to water: 20 feet

0- 23 Topsoil, clay, brown, sandy, pebbly
23- 43 Sand, gray, medium
43. 62 Clay, gray, sandy, pebbly
62- 78 Shale, gray
E S

Test Hole 7 (USGS Test Hole drilled in 1962)

Location: SEUSEWSEXSEY sec. 12, T. 111 N., R. 64 W.
Surface elevation: 1348 feet

Depth to water: not measured

0 2 Soil, btackish-brown, silty clay

2- b Sand, to silt, medium-brown, dry,
contains clayey bands

b- 12 Sand, medium, to clay, medium-brown,

contains sandy bands, Band of daik-
brown very sandy, siity, clay at 8
feet. 3 inches of gravel at 9 feet
Dritled very easily from 10 to 12 feet.

12- 17 Clay, medium-brown, silty; almost no
sand

17- 20 Clay, medium-brown to gray-brown to
medium-gray--a teansition zone, silty,
some sand

20- 69 Clay, medium-gray, silty, some sand and
pebbles, hard below 25 feet

69-100 Sand, medium to fine, some siit; con-
tains a few clayey zones,

100-112 Shale, biack, bentoniie stringers. Tough

drilling. Bit sample

L B

Test Hole 8 (SDGS Rotary)

Location: SEWSE%SEWUNEY s sec. 22, T. 111 N.. R. 64 W.
Surface elevation: 1347 feet

Depth to water: 5 feet

0- 18 Topso:, clay, yellow, sandy, pebbly
18- 38 Ciay?, gray, sandy
38- 60 Clay. gray. sandy, pebbly

60- 68 Shale, gray to black

X % ok ¥

Test Hole 2 {SDGS Rotary)

Location: NENEWNE%SEY% sec. 22, T. 111 N., R 64 W.
Surface elevation: 1348 feet

Depth to water: 6 feet



Test Hole 9 - continued.

0- 4 Topsoil, clay, brown, silty
4- 8 Clay, yellow, sandy, pebbly
8- 22 Sand, brown to gray, medium
22- 26 Sand, coarse, and gravel
26- 48 Sand, coarse, rock

* X R K

Test Hole 10 (SDGS Rotary)

Location: NENE%SE%SEY sec. 22, T. 111 N., R. 64 W,
Surface elevation: 1367 feet

Depth to water: 14 feet

0- 13 Topsoil, clay, yellow, sandy

13- 60 Clay, brown to blue-gray, sandy, pebbly
50- 68 Clay?, sandy

68- 83 Clay, sandy, pebbly

83- 98 Shale, gray

Test Hole 11 (SDGS Rotary)

Location: NENE%NEYNWY sec. 23, T. 111 N, R. 64 W,
Surface elevation: 1347 feet

Depth to water: 5 feet

0- 18 Topsoil, clay, brown, sandy, pebbly
18- 23 Sand and gravel, brown
23- 68 Sand, gray, fine to coarse, coal frag-
ments
58- 63 Clay?, sandy, shale pebbles
63- 78 Sand, coarse, and gravel, shale pebbles
78- 88 Clay?, gray, sandy, pebbly
88-1056 Clay, gray, pebbly
105-108 Shale, gray to biack

* ¥ X K

Test Hole 12 (SDGS Rotary)

Location: NWXNWXENWY%UNEY sec. 23, T. 111 N, R. 64 W,
Surface elevation: 1357 feet

Depth to water: 14 feet

0 13 Topsoil, clay, yellow, sandy
13- 20 Clay, brown, pebbly
20- 23 Sand and gravel
23- 31 Sand, brown to gray, medium
31- 39 Clay, gray, sandy, pebbly
39- 62 Sand, gray, medium
52- 58 Clay, gray, sandy
b8- 66 Clay, sandy, pebbly
66- 68 Sand, blue-gray
68- 80 Clay?, very pebbly
80- 82 Gravei
82- 88 Clay, blue-gray, pebbly
88-106 Gravel
106-110 Clay, gray
110-128 Shale, gray to black

* K X K

Test Hole 13 (SDGS Rotary)

Location: SEYANENWY“ANEY sec. 23, T. 111 N, R, 64 W,
Surface elevation: 1354 feet

Depth to water: 8 feet

11 -

Test Hole 13 -- continued

0- 2 Topsoil
2- 8 Sand, fine to medium, yellow-brown
8- 18 Clay, sandy, pebbly, yeliow-brown
18- 24 Clay?, sandy, rocks
24- 57 Sand, medium
57- 68 Clay, sandy, pebbly, coal fragments
68- 88 Gravel
88-120 Clay?, pebbly, sandy
120-128 Shale, gray to black

L S

Test Hole 14 (SDGS Rotary)

Location: NE%SEY%NE%“NEY sec. 23, T. 111N, R.64 W
Surface elevation: 1346 feet

Depth to water: 5 feet

0- b Topsoil

b- 20 Clay, brown, pebbly
20- 40 Clay?, brown to gray, sandy, pebbly
40- 70 Clay?, gray, sandy, pebbly
70- 920 Clay, blue-gray, pebbly

* X F R

Test Hole 15 (SDGS Rotary)

Location: NW%NE%SWWNEY sec. 23, T. 111 N, R. 64 W,
Surface elevation: 1357 feet

Depth to water: not measured

0- 13 Topsoil, clay, brown, sandy, pebbly

13- 23 Ciay?, brown, sandy, pebbly

23- 29 Clay, blue-gray

29- 34 Sand and gravel, clean

34- 47 Clay, blue-gray, sandy, pebbly

47- 57 Sand and gravel, coal fragments

b7- 70 Clay?, pebbiy

70- 74 Sand and gravel

74- 88 Clay, pebbly

88- 96 Sand and gravel, small amount of clay
96-102 Clay, pebbly
102-128 Clay, blue-gray
128-138 Shale, gray to black

LS

Test Hole 16 (SDGS Rotary)

Location: SEYSE%SWY%NEY sec. 23, T. 111 N, R. 64 W,
Surface elevation: 1353 feet

Depth to water: 13 feet

0- 9 Topsoil, sand, brown, silty
9. 33 Clay, brown to gray, sandy, pebbly
33- b6 Sand, gray, medium
b6- 78 Clay, blue-gray, sandy, pebbly
78- 85 Sand and gravel, clean
86- 95 Clay, blue-gray, pebbly
95- 98 Shale, blue-gray to black

* % X %

Test Hole 17 (SDGS Rotary)

Location: SEUSE%USEUNEY sec. 23, T. 111 N,, R. 64 W.
Surface elevation: 341 feet

Depth to water: 14 feet



Test Hole 17 -- continued.

0- 18 Topsoil, clay, yetlow to brown, sandy,
pebbly
18- 38 Sand and gravel
38- 60 Clay, gray, very sandy and pebbly
60- 88 Clay?, sandy, pebbly
88- 98 Gravel
98-109 Clay?, pebbly
109-118 Shale, gray to black

* X X ¥

Test Hole 18 (SDGS Rotary)

Location: NEXANW%NE%SEY sec. 23, T. 111 N., R. 64 W.
Surface elevation: 1362 feet

Depth to water: not measured

0- 17 Topsoil, clay, brown, sandy and silty
17- 25 Sand and gravel, brown
25- 27 Clay?, sandy, pebbly
27- 31 Clay, blue-gray, pebbly, sandy
31- 458 Sand, blue-gray, fine to medium
45 46 Clay, blue-gray
46- 55 Sand, blue-gray, fine to medium
bb- 67 Clay, blue-gray, pebbly
67- 75 Sand and gravel
75 84 Clay, gray, pebbly
84-102 Clay?, pebbly
102-109 Gravel
109-117 Clay, blue-gray (shale?)

* ¥ ¥ ¥

Test Hole 19 (SDGS Rotary)

Location: SEVANEWNEYSEY sec. 23, T. 111 N., R. 64 W.
Surface elevation: 1357 feet

Depth to water: 21 feet

0- 18 Topsoil, sand, yellow-brown, clayey
18- 28 Sand, brown

28- 30 Clay, blue-gray

30- 36 Gravel

36- 40 Clay, blue-gray, pebbly
40- 61 Sand, medium

61- 64 Clay?, sandy

64- 70 Clay, blue-gray, pebbly
70- 78 Gravel

78- 88 Clay, pebbly, biue-gray
88- 96 Clay, blue-gray

96- 98 Shale, blue-gray to black

L N

Test Hole 20 (SDGS Rotary)

Location: SWY%NWWSEYSEY: sec. 23, T. 111 N,, R. 64 W,
Surface elevation: 1346 feet

Depth to water: 9 feet

0- 18 Topsoil, clay, yellow to gray, sandy,
silty
18- 28 Clay, gray, silty, sandy
28- 43 Sand, coarse
43- 48 Clay, gray, sandy
48- 73 Sand, medium

Test Hole 20 -- continued.

73- 78
78- 88

Clay, sandy
Shale, gray-black

Lo I

Test Hole 21 (SDGS Rotary)

Location: NW%SWSEYSEY sec. 23, T. 111 N.,, R. 64 W,
Surface elevation: 1350 feet

Depth to water: 14 feet

0- 20 Topsoil, clay, brown, sandy, silty
20- 21 Sand, brown
21- 28 Clay, brown, sandy
28- 41 Clay, bluegray, sandy, pebbly
41- 43 Sand, blue-gray, medium
43. 47 Clay, blue-gray, pebbly
47- 48 Sand, blue-gray
48- 63 Clay, sandy, pebbly
63- 68 Clay, blue-gray, rocks

x* ¥ H o®

Test Hole 22 (SDGS Rotary)

Location: SEUSE%SEWSEY sec. 23, T. 111 N., R. 64 W.
Surface elevation: 1345 feet

Depth to water: not measured

0- 16 Topsoil, clay, sandy, pebbiy
16- 18 Clay?, sandy, pebbly
18- 28 Sand, brown, medium to coarse
28- 38 Clay, pebbly, sandy
38- 48 Sand, blue-gray, medium
48- 84 Clay, pebbly, sandy
84- 88 Shale, gray

Test Hole 23 (SDGS Rotary)

Location: NEWSEWSE%SEY sec. 23, T. 111 N, R. 64 W.
Surface elevation: 1343 feet

Depth to water: not measured

0- 18 Topsoil, ciay, yellow to brown, sandy,
pebbly
18- 22 Sand and grave!
22- 43 Clay, blue-gray, pebbly
43- 58 Clay, blue-gray, sandy
8- 64 Sand, coarse
64- 68 Clay, blue-gray, sandy
68- 77 Clay, biue-gray, hard
77- 80 Shale, gray 1o biack

* ¥ %

Test Hole 24 (SDGS Rotary)

Location: NEVANEWSESEY sec. 23, T. 111 N., R. 64 W.
Surface elevation: 1350 feet

Depth to water: not measured

0- 28 Topsoil, clay, yellow-brown to gray,
sandy, pebbly
28- 43 Sand and gravel



Test Hole 24 -- continued.

43- 68 Sand, coarse

68- 78 Clay?, sandy, biue-gray
78- 88 Clay, blue-gray

88- 98 Shale, gray to black

* R E o®

Test Hote 25 (SDGS Rotary)

Location: SE%SWWUSW%SW¥ sec. 24, T. 111 N, R. 64 W.
Surface elevation: 1343 feet

Depth to water: not measured

0- 13 Topsoit, clay, yeilow to brown, sandy,
pebbly
13- 22 Clay, brown to gray, sandy, pebbly
22- 38 Ctay, gray
38- 41 Sand and gravel
41. 58 Clay, gray, sandy, pebbly
58- 86 Clay, gray
86 98 Shale, gray to black

EIE

Test Hote 26 (SDGS Rotary) (east side)

Location: SE%SWLSWY%SW¥% sec. 24, T. 111 N,, R. 64 W,
Surface elevation: 1343 feet

Depth 10 water: 9 feet

0 17 Topsoi, clay, brown to yellow, sandy,
pebbly
17- 29 Gravel, yellow-brown
29- 38 Clay, blue-gray, pebbly
38- 39 Gravel
39- 63 Clay, biue-gray, pebbly
53 56 Sand and gravel, blue-gray
56- 67 Ciay, blue-gray, pebbly
67- 74 Sand and gravel
74- 75 Clay, biue-gray, rock

X £ % €

Test Hole 27 {SDGS Rotary)

Location: SE%SE%WSW%SWY sec. 24, T. 111 N., R. 64 W,
Sui face elevation: 1341 feet

Depth to water: 6 feet

0 3 Topsoil
3 8 Clay, yellow to brown, sandy
8 10 Sand, brown, medium
10- 28 Clay. sandy, brown to blue-gray
28- 48 Clay, gray, sandy
48- 53 Clay, gray
b3- 78 Sand and gravel, shale pebbies
78- 88 Shale, blue-gray

x % X K

Test Hole 28 {SDGS Rotary)

Location: NW¥%SWYSESWY sec. 24, T. 11T N, R. 64 W,
Surface elevation: 1344 feet

Depth to water: 9 feet

0- 18 Topsoil, ctay, yellow to gray, sandy,
pebbly
18- 23 Clay, gray, sandy

Test Hole 28 -- continued.

25- 38 Ciay. gray, pebbly
38- 66 Clay, gray, sandy
56- 68 Clay?, sandy

68- 78 Sand, coarse

78- 86 Gravel

86-108 Shale, biue-gray

* X % %

Test Hole 29 (SDGS Rotary)

Location: NEXANW%SW%SW% sec. 24, T. 111 N., R. 64 W.
Surface elevation: 1348 feet

Depth to water: 12 feet

0- 13 Sand, silt and clay, yeliow-brown
13- 22 Clay?, sandy, pebbiy
22- 57 Clay?, sandy, pebbly, rock
57- 68 Sand and gravel
68- 88 Clay, pebbly, sandy, gray
88- 98 Shale, gray 1o black

LI I

Test Hole 30 (SDGS Rotary)

Location: SEUSEUNWY%SWY sec. 24, T. 111 N, R. 64 W.
Surface elevation: 1348 feet

Depth to water:

0- 11 Topsoil, clay, yellow, sandy

11- 33 Sand and gravel, brown to gray
33- 38 Sand. blue-gray, medium to coarse
38- 40 Gravel

40- 46 Sand, biue-gray, medium io coarse
46- 61 Gravel

61-108 Clay, biue-gray, pebbty
108-128 Ciay, pebbly (shaie?)

* £ X ®

Test Hole 31 (SDGS Rotary)

Location: SENWALNWRSWY% sec. 24, 7. 111 N, R. 64 W,
Surface elevation: not measused

Depth to water: not measured

0 b Topsoil, ctay and sand, siity
5- 1 Clay, brown to yellow, silty, sandy
11- 18 Sand and gravel
18- 25 Clay?, sandy, pebbiy
25- 29 Clay, biue gray, pebbly
29- 30 Sand and gravel
30- 39 Clay. blue-gray
39- 43 Clay?, blue-gray, sandy
43- 48 Gravel
48- 49 Ciay?, blue-gray, pebbiy
49. bb Sand, coarse
55- 78 Clay?, sandy, pebbiy

» % %

Test Hole 32 (SDGS Rotary)

Location: SWANW%NWY%SWY% sec. 24, T. 111 N., R. 64 W.
Surface elevation: 1357 feet

Depth to water: 21 feet

0- 16 Topsoil, sand, brown, pebbly, clayey

-13 -



Test Hole 32 -- continued.

16- 27 Sand and gravel, brown, rocks present
27- 40 Clay, gray, sandy, pebbly

40- 48 Sand and gravel

48- 58 Cfay, pebbly, sandy

58 72 Clay?, biue-gray, pebbly, sandy

72- 83 Sand and gravel

83- 96 Clay?, sandy, pebbly

96-110 Clay, gray
110-118 Shale, blue-biack

LR N

Test Hole 33 (SDGS Rotary)

Location: NW/4NEW%SWYLSWY sec. 24, T. 111 N, R. 64 W,

Surface elevation: 1339 feet
Depth to water’ 5 feet

0- 23 Topsoil, clay, vellow-brown, sandy
23- 60 Clay, biue-gray, sandy, pebbly
60 77 Ciay, blue-gray
77- 78 Shale, gray to black

t R O

Test Hole 34 {(SDGS Rotary)

Location: SW%4SW%NW%SEY sec. 24, T, 111 N, R. 64 W.

Surface elevation: 1352 feet
Depth to water: 13 feet

0- 8 Topsoi!, clay, brown, sandy, pebbly
8 18 Ciay?, sandy, pebbly

18 33 Sand, fine to coarse

33 38 Clay?, sandy, pebbly

38 97 Clay, gray, pebbly

a7-108 Shale, gray

Test Hoie 35 {SDGS Rotary)

Location: SW%SWLSWYSEY sec. 24, T. 111 N., R. 64 W,
Surface elevation: 1336 feet

Depth 10 warter:

0- 13 Topsoii, clay, brown, sandy, pebbly
13- 23 Sand and gravel, brown
23- 78 Clay?, sandy, pebbly
78- 83 Sand, coarse
83 91 Ciay, pebbly
91- 98 Shate, gray to black

X & w %

Test Holie 36 (SDGS Roiary)

Location: SW%SWY%SESEY sec. 24, T. 111 N., R. 64 W.
Surface elevation: 1339 feet

Depth to water: not measured

0- 23 Topsoil, ciay, yellow-brown, sandy,
pebbly

23- 38 Clay, gray, pebbly

38- 48 Clay?, pebbly

48- 83 Clay, gray, sandy, pebbly

* % 4 %

14 -

Test Hoie 37 (SDGS Rotary)

Location: NEZaNE%SEWMNEY sec. 27. T. 111 N, R. 64 W,
Surface eievation: 1354 feet

Depth to water: 12 feet

0- 13 Topsoii, sand, and clay, brown, thin
beds
13- 28 Sand, brown, few pebbles
28- 48 Clay, gray, sandy, pebbly
48- 59 Ciay?, sandy, pebbiy
b9- 63 Clay, gray, pebbly
63- 78 Shale, gray to black

4% % o

Test Hofe 38 (SDGS Rotary)

Location: NENE“NW%NWY% sec. 26, T. 111 N., R. 64 W.
Surtface elevation: 1346 feet

Depth 1o water: 7 feet

0- 13 Topsoil, clay, sandy, pebbiy

13- 18 Sand, brown, few pebbtes present
18- 33 Clay, brown to gray. sandy, pebbly
33- 43 Clay?, sandy
43- 65 Ciay, gray, pebbly
65- 68 Shale, gray

R

Test Hole 39 (SDGS Rotary}

Location: NW%NWUNWYANEY sec. 26, T. 111 N., R. 64 W.
Surface elevation: 1344 feet

Depth to water: 4 feet

0 3 Topsoii, sand, brown, sitty
3-8 Clay?, brown, sandy
8 18 Ciay, brown 10 biue gray, sandy, pebbiy
18 33 Sand, blue-gray, fine to coarse
33- 39 Clay, biue-gray, sandy
39- 48 Sand, coarse, and gravel
48- 63 Clay, pebbly
63- 68 Shale, gray to biack

< % % ox

Test Hote 40 (SDGS Rorary)

Location: NW%NWWNEWXNEY sec 26, T. 111 N, R. 64 W.
Surface elevation: 1348 feet

Depth to water: b feet

0 3 Topsoil
3- 18 Ciay, brown 1o gray, sandy, pebbly
18- 28 Ciay?, sandy, pebbly
28- 60 Clay, biue-gray, sandy, pebbly
60- 74 Ciay, blue-gray
74- 88 Shale, gray

B

Test Hole 41 (SDGS Rotary)

Location: NW%NELNE%LNEY sec. 26, T. 111 N., R. 64 W,
Surface efevation: 1347 feet

Depth to water: not measured



Test Hole 41 -- continued.

0- 17 Topsoil, clay, yellow-brown, sandy
17- 28 Ciay?, sandy, pebbly
28 43 Clay, blue-gray
43. 50 Sand and gravel
50- 63 Clay, biue-gray
63- 70 Shale, gray to black

< *® % K

Test Hole 42 (SDGS Rotary)

Location: NELNEUSEWNEY sec. 26, T. 111 N., R. 64 W.
Surface elevation: 1338 feet

Depth to water: 3 feet

0 3 Topsoii
3 13 Clay, brown, sandy, silty
13- 18 Clay, blue-gray
18- 56 Sand and gravet, gray, stratified
56- 78 Ciay, gray, sandy, pebbly
78- 88 Shale, gray

* o o

Test Hoie 43 (SDGS Rotary)

{ocation: SE%SE%SE4SEY sec. 26, T. 111 N, R. 64 W.
Surface elevation: 1334 feet

Depth 10 water: b feet

0 8 Topsoil, clay, brown, sandy

8- 53 Ciay, brown to blue-gray, sandy, pebbly
53 73 Clay, biue-gray, pebbly
73128 Ciay, biue-gray

* oK KK

Test Hoie 44 {SDGS Rotary)

Location: SEUSWUNELNWY sec. 25, T. 111 N,, R. 64 W,
Surface elevation: 1338 feet

Depth to water: 4 feet

0 20 Topsoi, clay, yellow, sandy, pebbly
20- 28 Sand, coarse, and gravei, brown
28 58 Ciay?, sandy, pebbly
58 73 Sand and gravel
73- 80 Clay?, sandy, pebbly
80 93 Clay, pebbly
93 98 Shale, gray to black

I

Test Hole 45 (SDGS Rotary)

Location: NE%LNEWLNWYBSWY sec, 25, T. 111 N, R. 64 W,

Surface elevation: not measured
Depth to water: not measured

0 22 Topsoil, clay, yellow to gray, sandy,
pebbly

22 28 Ciay, blue-gray, sandy

28 30 Clay, blue-gray, pebbly

36 40 Clay, bfue-gray

46- 45 Sand and gravel

45 65 Clay, biue-gray, rocks

65 66 Sand and gravel

-156 -

Test Hole 45 -- continued,

66- 87 Clay, blue-gray, pebbly, rocks
87- 98 Shale, gray

Test Hole 46 (SDGS Rotary)

Location: NWNE“NWY%SWY% sec. 25, T. 111 N., R. 64 W.
Surface elevation: 1339 feet

Depth to water: not measured

0- 13 Topsolil, clay, brown, sandy, sifty
13- 29 Ciay, gray, pebbly, compact
29- 48 Sand and gravel, gravel increasing with
depth
48- 80 Clay, sandy, pebbly
80- 98 Clay, pebbly
98-108 Shale, gray to black

LR

Test Hole 47 (SDGS Rotary)

Location: SENE%SERNWY sec. 25, T. 111 N, R. 64 W.
Surface eievation: 1337 feet

Depth to water: 5 feet

0- 8 Topsoil, clay, yellow-brown, sitty
8- 53 Sand and gravel, brown to gray, coal,
rocks
B3- 69 Clay?, sandy, pebbly
69- 82 Clay, sandy, pebbly, rock

L

Test Hole 48 {SDGS Rotary)

Location: SW¥%SW%SW%NEY sec. 25, T. 111 N.. R. 64 W.
Surface elevation: 1335 feet

Depth to water: 2 feet

0 12 Topsoil, clay, yeilow, pebbly
12- b8 Sand and gravel, yellow to gray, clean
B58- 73 Ciay?, gray, compact, sandy, pebbiy
73-128 Sand, coarse, and gravel
128-153 Gravel, clean
163-2856 Ciay?, sandy, pebbly
285-290 Shale?

R

Test Hole 49 (SDGS Rotary)

Location: SE"NWWBNWW%SEY sec. 25, T. 111 N.. R.64 W,
Surface elevation: 1335 feet

Depth to water: 3 feet

0 18 Topsoil, clay, brown, sandy, pebbly
18- 33 Ciay?, brown to gray, sandy, pebbly
33 68 Ciay?, blue-gray, sandy, pebbly
68- 78 Shale, gray

L

Test Hole 50 (SDGS Rorary)

Location: NEVANW%NWYSEY sec. 25, T. 111 N., R. 64 W,
Surface elevation: 1334 feet

Depth to water: 2 feet



Test Hole 50 -- continued. Test Hole 62 -~ continued.

0 8 Topsoil, sand, brown, thin clay beds 0- 8 Topsoii, sand, brown, siity
8 33 Sand, brown to gray, medium 8 19 Clay. yellow, sandy
33- 48 Clay?, sandy, pebbly 19- 23 Ciay, blue-gray. sandy, pebbly
48- 68 Clay, blue-gray, rock 23- 48 Sand and gravel
e 48- 58 Sand, blue gray, coarse
" 58-103 Clay?, sandy, pebbly
103-128 Clay, blue-gray, pebbiy
Test Hoie 51 {SDGS Rotary)
Location: SW4SELNW%SWY sec. 256, T. 111 N., R. 64 W. R
Surface eievation: 1340 feet
Depth to water: 9 feet Test Hoie B3 (SDGS Rotary!}
Location: NW%NEANE%“NW sec. 36, T. 111 N, R. 64 W.
0- 17 Topsoil, clay, yellow-brown, sandy, silty Surface elevation: 1329 feet
17- 33 Clay?, sandy, pebbly Depth 1o water: b feet
33- 63 Clay, blue-gray, pebbly '
63- 74 Clay?, sandy, pebbly 0 13 Topsoil, clay, brown, silty, sandy,
74- 80 Clay, blue-gray, pebbly pebbly
80- 88 Shale, gray to black 13- 48 Clay?. brown to gray, sandy, pebbly
e 48- 70 Clay, blue-gray, pebbly
' ’ 70- 83 Clay?, pebbly
, 83-122 Clay, gray, pebbly
Test Hole 52 {SDGS Rotary) 122-138 Clay, gray
Location: SESEWASWYSWY sec. 25, T. 111 N., R. 64 W,
Surface elevation: 1337 feet e

Depth to water: 11 feet
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APPENDIX B

Well Records in the Wolsey Area

Source: S, buried sand and gravel; D, Dakota Sandstone
Use: D, domestic; S, stock; M, municipal

Deptih
of
Name Location Well Source Use
Boomsma, J. NW“LNWLNWIASEY sec. 1, 930 D D,S
T 111N, R.64 W,
Langbehn, A. SWY%SWYSWYSEY sec. 1, 890 D D,S
T.111N.,, R.64 W.
Osmanson, P. NE¥SEMSWY.SW sec. 2, 1230 D S
T.11M1N,R. 64 W.
Larson, H. NW%NW%SESEY sec. 4, 840 D S
T.111N., R.64 W,
Larson, H. NE%NWLNWY%SWY sec. 4, 820 D D,S
T.111 N, R. 64 W.
Chapman, R. NEWNEUSWLNEY sec. 4, 800+ D,S DS
T. 111N, R. 64 W,
Balvin, C. SE%NEWMNEY%SEY sec. 9, 35 S DS
T.111N, R. 64 W.
Kopp, D. SE%SEWSE%SWY sec. 11, 55 S D
T.111N,, R. 64 W,
Boomsma, J. SW%SWSWYaSW sec. 12, 62 S D
T.111N,, R. 64 W.
Boomsma, J. SW1%SWWSWIASWY sec. 12 32 S S
T.111N,, R. 64 W,
Minium, B. SEWSE%SEASWY sec. 12, 100 S D.S
T.111N,, R. 64 W.
Scott, E. NE%SE%SEYSEY: sec. 13, 906 D S
T.111N, R. 64 W.
Bootz, F. SWNE%SWHLNWY sec. 13, 35 S S
T.111N.,R. 64 W.
Schifting, E. NW%SWYSWYNEY sec, 13, 30 S S
T.111N.,, R.64 W.
Schitting, E. NW¥%SWYSWANEY sec. 13, 36 S D
T.111 N, R. 64 W.
Frank, J. NWANW%LNWISEY sec. 14, 860 D D,S
T.111N, R.64 W,
Heller, L. SE¥SW sec. 15, 40 S DS
T.111N, R.64 W,
Kohimeyer, R. NWY%NE%NW%NEY sec. 20, 18 S DS

T.111N., R.64W.
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Depth

of
Name tocation Welt Source Use
Kohimeyer, R. NEMNE%WNENEY sec. 21, 920 D S
T.111N,, R.64 W
Klicker, H. SW¥%SEY sec. 22, 860 D DS
T.111N., R. 64 W.
Frank, C. NE%NEWSEZSWY sec. 22, 854 D D,S
T.1M1N,R.64W.
Myer, R. SE%NEWMNEYSEY sec. 23, 45 S S
T.111N., R. 84 W.
City of Wolsey NW%NW%SW12SEY sec. 24, 910 D M
T.111 N., R. 64 W.
City of Wolsey NWY“NW%SW%SEY sec. 24, 930 D M
T.111N, R. 64 W,
City of Woisey NWY%NW“LSWYSEY sec. 24, 1220 D M
T.111 N, R. 64 W.
City of Wolsey NW/%NW%SWY%SEY sec. 24, 1160 D M
T.111 N, R.64 W,
Boyington, F. SWYNEWNWY%SWY sec. 24, 32 S D
T.111N..R. 64 W.
McGiltivrey, D. NWLNE%“NWY%SEY sec. 24, 39 S S
T.111N,R.64W
Crandall, R. NEWNE%SEMNWY sec. 26, 800+ D S
T.111N., R. 64 W.
Kiaschen, G. SWNWY%SWSEY sec. 26, 55 S S
T.111 N, R. 64 W.
Klaschen, F. SEMNEUNELNEY sec. 26, 33 S DS
T.111N,R. 64 W.
Kiicker, C. SW%LSE“NEYNWY sec. 27, 835 D DS
T.111 N, R. 64 W.
Klaschen, E. SE%SWLSEZNEY sec. 27, 900 D DS
T.111 N, R. 64 W.
Steuck, D. NE“NEMNERNWY sec. 28, 32 S D
T.111 N, R. 64 W.
Struck, D. NE%NEMNEZNWY sec. 28, 985 D D.S
T.111N.. R. 64 W.
Barker, R. SE%SE%SE%SEY sec 28, 900 D DS
T.111N., R. 64 W
Barker, R. SW%SE4LNE%SW% sec. 28, 873 D D.S
T.111N., R.64 W,
Boesel, F. NEWSEWSEXSEY sec. 33, 875 D DS
T.11T1 N, R. 64 W.
Kiicker, C. NEWNE%“NW%LSWY sec. 34, 810 D S

T.1TINLR.64 W,
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Depth

of
Name Location Well Source Use
Haeder, H. NW%NEZNWYNWY sec. 35, 895 D DS
T.111N,R. 64 W.
Scheibe, W. SE%NE:SWYASWY sec. 35, 995 D D,S
T.111 N, R.64 W.
Timm, F. NW%NWY%NE%SEY sec. 36, 810 D DS
T.111 N, R. 64 W.
Kaneb Pipeline Co. NE% sec. 36, 885 D D
T.111 N, R.64 W.
Schamp, B. NW7% sec. 6, 930 D DS
T.111TN, R.63 W.
Bawdon, M. SW¥SWYSWY%NEY sec. 7, 1056 S DS
T.111 N, R.63 W,
Tyler, R. NW%NE%“NWYANEY sec. 7, 838 D D,S
T.1M11N,R.G3W.
Tyler, R. NWW“ANEUNWYNEY sec. 7, s D S
T.111 N.,, R. 63 W.
Tyler, R. NWBNEUNWYUNEY: sec. 7, eemeeees D S
T.111 N, R, 63 W,
Broderson, J. SWWSE%SEWSEY sec. 7, 800 D S
T.111 N, R.63 W,
Broderson, J. SWWSEUSEYSEY sec. 7, e D D,S
T.111 N, R.63W.
Haeder, P. SW¥%SWSWY%SWY sec. 8, 100 S D
T.111 N, R.63W.
Christopherson, A. SE%SE%SWY%SEY sec. 17, 915 D D,S
T.111N.,, R.63 W.
Christopherson, A, SE%SESWYSW% sec. 17, 880 D S
T.111 N, R. 63 W.
Langbehn, N. NW%SWY%LSW%SWY sec. 18, 1108 D D,S
T.111 N, R. 63 W.
Langbehn, N. NW%sec. 18, e D S
T.111N,, R. 63 W.
Cemetery SWWhSW¥sec. 19, e S D
T.111 N, R.63 W,
Haeder, R. NE%“NWYANEUNWY sec. 20, 900 D D
T.111 N, R.63 W.
McBride, R. NWNWYLNWLNWY sec. 29, 68 S DS
T.111TN,R. 63 W.
Bult, J. SWYZNW%SW%LSWY sec. 29, 1000 D DS
T.111 N, R.63 W.
Salibury, R. SW¥SWYSWYNEY sec. 32, 75 S DS

T.111 N., R. 63 W.
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