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INTRODUCTION

This report (Bulletin 19, Part III) is a compilation of basic data gathered during a
geological and hydrological investigation of Clay County (fig. 1) in 1963 and 1964.

Purpose of the report is twofold; (1) to make basic geologic and hydrologic data available
for future planning and study, and (2) as a supplement to reports already published. It is
suggested that data in this report be used in conjunction with the following publications:

Christensen, C. M., and Stephens, J. C., 1967, Geology and hydrology of Clay
County, South Dakota: S. Dak. Geol. Survey, Bull. 19, Part I, Geology; Part II, Water
Resources. :

Christensen, C. M., and Stephens, J. C., 1965, A high-yield glacial aquifer in Clay
County, South Dakota: S. Dak. Geol. Survey, Water Inf. Circ. 1.

Data Point Numbering System

A location number is given for each data point in this report. The location number is
based on the United States Bureau of Land Management’s system of land subdivision
(township, range, and section). Figure 2 illustrates the system of numbering.

The first numeral of a location number indicates the township, the second the range, and
the third the section in which the point is located. Lowercase letters after the section
number indicate the location within the section. The first letter corresponds to the 160-acre
tract, the second the 40-acre tract, the third the 10-acre tract, and the fourth the 2%-acre
tract. Subscripts after lowercase letters identify wells at the same location. The letters a, b,
¢, and d are assigned in a counterclockwise direction beginning in the northeast corner of
each tract. For example a data point having the location number 92-52-13 daca is located in
NE%SWYUNEYSEYa sec. 13, T. 92 N,, R. 52 W, (fig. 2).

In addition to the location number, a reference number is also assigned to each log listed
in table 3. Each reference number is located on figure 3. In this way logs may be selected
from table 3 without the necessity of first finding the township, range, and section number
of the desired log.



“Ajuno) Ap|D }O uo14Dp20| ay} buimoys broypq yinog o doy | 34nbi-

A-/J— i T H T T L
./ 3 FRILE 0
\ ld \
.an_ SI‘%U\M
h)
/o ,\s.f _ LI
y 2 AV D _ ' s I|||h||l-l.l|ll|l|||_|l e L ||l|lL'l|‘l [ 1
! H\\ NoLsiNvAl &) _ | T i -lullnn.lu..lla..J
- \N__ _\myullw X, AuoozNe | _~ G a o4 m L _
'N ooz_n___ ||.__||I| ﬂ/,/€ L) ' ' t LhtaNNaE _ _ MIAIY va4
_v | MINYNL | NOSNIHOLAH | ,/,v¢v¢ _ dd iy | H ........ | NONNVHS |
. _ | __ mdn_oaoo.__ © _ _ | _Tll
-- ||L||_1;||_|\“.||I|.._||-0I4||I|l|_- ||||| B | HONVEVHSYM __ T T
_ _ _ %H_ < __ _ _ —~ e ¥3isn
! VHYHINNIW | X002 OW | g g | vaounv | L | b —_——— 5
R e S il .
"||I|||_|||_I-|_1-|l|||_.|l|l.; v NOSMovpr ! - In_
O U T O o B [ vosowinnal ]
<) Agoow | AV | ¥3INIW iNgoaNvsl oo __ __ _
' | , _ _ o1v44na ! e — _
e —— ’ IONINMY T
M.ull||_|||“| |lm. w NOMVUYH _ _v — v H
)
_ moz_xoomm__ Aun@sOND | 31 av a3 8 w _.—\-/.\« __ _
]
! i L | i
.|l|\|_|||_|nlul_||‘|.r_ ||||| | onvwH o | 3 a v m_ln_zlunl.-_ln\l:_
. L | al | 1 _
. I NiTwvH | _ | ! _ '
\ ! \ | | _
93n3aa _'l lllll | »uvo | __-||I|||I||| _ _ 1
_ __ _ i\ MNIdS | ! Hoveailz | | 311na !
|_p|||||__20koz_ooo__ _ | sanvas a ._" __.I lllllll m T.
— _ __ 1 ' _ . "
[ e —= —_—
.- ANVYD I__. _.||l||||l..|—|||l||||.|l| _ m — IIII_
—- | !
———— | SNINYId

ONIQHVYH

- ——— .- —— - -

|
o s ¥ 0 o _
]
_

T—\

]

)

|

'

1

o0

' q

‘ T
0

\ 4
q

! =

i

1

1

'

I

\

1
|
[-J

|

|

1
|
o !
=4
1
|
. |
27y
1
1
\
1
'
©
o
3-|
1
1
1
1
)
o |
" ——-‘_'-_--_-
|
1
1
]
]
ot:
[~ W

n
<



13 daca

52-

CData Point

92

Figure 2. Data point numbering system.
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(Numbers refer to list of test hole logs in Toble 3)

Map showing location of test holes in Clay County and immediate vicinity.
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- Table 1. Record of selected wells, springs, and test holes in
Clay County, South Dakota

Explanation of symbols used in table of wells

Column 1: See text for explanation of well-numbering system.

Column 2: SDGS, South Dakota Geological Survey; SDWRC, South Dakota Water
Resources Commission; USBR, U. S. Bureau of Reclamation; USGS, U. S. Geological
Survey.

Column 3: a, about; b, before.

Column 4: a, approximate depth; +, depth greater than shown; S, spring.

Column 5: Two or more numbers indicate change in casing diameter from top to bottom.

Column 6: a, altimeter; e, estimated; i, instrument; t, topographic map.

Column 7: Qom, minor outwash lenses; LV-M, Lower Vermillion-Missouri; W, Wakonda;
Kn, Niobrara Marl; Kcc, Codell Sandstone Member of Carlile Shale; Kd, Dakota Group.

Column 8: C, centrifugal; Cy, cylinder; F, flowing well; J, jet; P, piston; T, turbine.

Column 9: D, domestic; Irr, irrigation; O, observation well; PS, public supply; S, stock; T,
test hole.

Column 10: m, measured; r, reported.
Column 14: A, chemical analysis in table 2; Fe, estimated flow (gpm); Fm, measured flow

(gpm); Fu, flow not measured; Fx, formerly flowed; L, well log in table 3; T,
temperature of water (°F); <, less than.
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Table 3.-Selected logs of wells and test holes in Clay County
and vicinity.

(For reference number location see figure 3)

Drilled by: USBR, U. S. Bureau of Reclamation; USGS, U. S. Geological Survey; SDGS,
South Dakota Geological Survey; WRC, Water Resources Commission; PD, Private
Driller.

Source of data: D, driller’s log; S, sample study.
Elevation: to the nearest foot; obtained by altimeter or alidade.

Geologic units: Qu, Pleistocene and Recent undifferentiated; Qal, alluvium undifferentiated;
Qt, till undifferentiated; Qwlt, late Wisconsin till; Qo, outwash undifferentiated; Qwlo,
late Wisconsin outwash; QIl, loess undifferentiated; Qwel, early Wisconsin loess; Qit,
Illinoian till; Qks, Sappa (?) silt and clay; Qkg, Grand Island (?) sand and gravel; Qkt,
Kansan till; Kn, Niobrara Marl; Kec, Carlile Shale; Kg, Greenhorn Limestone; Kgs,
Graneros Shale; Kd, Dakota Formation.

Color descriptions of samples are designated in accordance with the Geological Society of
America rock color chart (1951 printing).

Reference number 1
Location: 92-50-7bbbb
Drilled by: SDGS
Source of data: D,S
Elevation: 1239

Geologic Depth
Unit Description _ Feet
Qu Clay, black 0- 5

Qwlt Till, clayey, light yellow-brown, silty, pebbly,
sandy 5- 18
Till, clayey, light-gray, silty, pebbly, sandy,
(gravelly from 65 to 75 feet) 18-120
Till, clayey, gray, sandy, gravel stringers 120-125
Qo Sand, fine to coarse, and gravel, fine to medium,
mostly quartz and feldspar; also wide variety of
igneous, sedimentary, and metamorphic rocks 125-190
Qu Clay, gray, noncalcareous; well-preserved snail,;
much gravel from above 190-195
Interbedded fine gravel and light-gray, non-
calcareous clay-silt 195-225
Interbedded clay, sand and gravel 225-245
Kd Sandstone interbedded with shale; drills rough
but fairly fast 245-300

Reference number 2
Location: 92-51-6¢c
Drilled by: PD
Source of data: D
Elevation: 1205
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Reference number 2 (continued)

Geologic
Unit Description
Qu Loess
Gravel
Glacial till
Clay, blue (shale?)
Sand, fine

Depth of well, but not at bottom of sand

k %k ok ok

Reference number 3
Location: 92-51-9cccc
Drilled by: USBR
Source of data: S
Elevation: 1243

Geologic
Unit Description

Qwlt Glacial till, pale yellowish-brown (10YR6/2),
oxidized, sandy, silty, calcareous; some
reworked carbonates and chalk balls

Glacial till, yellowish-gray (5Y8/1), highly
calcareous, sandy, silty, chalky

Glacial till, light brownish-gray (SYR6/1), sandy,
silty, highly calcareous

Glacial till as above; sample is 50% medium- to
coarse-grained quartz sand

Glacial till, light brownish-gray (SYR6/1), sandy,
silty, highly calcareous, becoming very sandy in
110 to 120 foot sample

Qo Sand, medium to very coarse; fine gravel,
predominately quartz, some igneous and some
siltstone pebbles, much coal

Asabove, less coal

As above, coarser grained (very coarse sand to
medium gravel)

As above, grain size smaller (fine sand to fine
gravel)

Gravel, medium- to coarse-grained, subangular
to rounded, igneous; some shale pebbles

Sand as described from 120-130 feet

Kd Shale, medium-gray, silty, slow effervescence,
banded, massive, hard. Banding caused by silty
zones. Some pyrite present

Driller has bedrock at 241 feet

# ok ockosk

Reference number 4
Location: 92-51-9dddd
Drilled by: USBR

Depth
Feet

0- 10
10- 20
20- 30
30- 40
40-120
120-130

130-180
180-190
190-200
200-220
220-250

250-260



Reference number 4 (continued)
Source of data: S
Elevation: 1251

Geologic
Unit Description
Qwlt Glacial till, yellowish-gray (5Y7/2), silty,
sandy, highly calcareous, contains many chalk
fragments

Glacial till, yellowish-gray (5Y8/1), silty,
contains much chalk, highly calcareous

Glacial till, yellowish-gray (5Y7/2), silty,
sandy, contains pebbles of chalk and igneous
rocks, highly calcareous

Glacial till, medium light-gray (N6), highly
calcareous, silty, sandy

Qo Sand, medium; medium gravel, consists of

limestone and shale pebbles with fraction of
granite and other igneous materials. Trace of coal;
subangular to subrounded grains

Sand, medium to very coarse; fine gravel,
subangular to rounded, primarily quartz with trace
of igneous materials, shale, limestone pebbles and

calcite
Kd Shale, gray
Driller has bedrock at 252 feet (gray shale)
L I
Reference number 5
Location: 92-51-10dddd
Drilled by USBR
Source of data: S
Elevation: 1251
Geologic
Unit Description
Qwlt Glacial till, yellowish-gray (5Y8/1), highly cal-

careous, contains much chalk

Glacial till, yellowish-gray (5Y7/2), highly cal-
careous, contains much chalk

Glacial till, medium light-gray (N6), highly cal-
careous, gravelly, little chalk present, very
sandy from 90 to 100 feet

Qo Sand, coarse; fine gravel, subangular to sub-

rounded, consists of quartz and igneous rock frag-

ments, shale and limestone pebbles and minor amounts

of coal and feldspar
Sand, medium to very coarse, primarily quartz and
igneous rock fragments, subangular to subrounded
Sand, medium; fine gravel, primarily quartz and
igneous rock fragments, subangular to rounded,
some limestone and shale fragments

43

Depth
Feet

0- 10

10- 20

20- 30

30-100

100-150

150-252
252-265

Depth
Feet

0- 10
10- 30

30-110

110-160

160-170

170-265
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Reference number 6

Location: 92-51-

12dddd

Drilled by: USBR
Source of data: S

Flevation: 1235

Geologic
Unit

Qwlt

Qo

Depth
Description Feet
Glacial till, yellowish-gray (5Y8/1), silty and
sandy, highly calcareous 0- 10
Glacial till, ight-gray (N7), as above 10- 20
Glacial till, medium light-gray (N6), as above; very
sandy from 110 to 120 feet 20-120

Sand, coarse; fine gravel, consists of quartz, igneous
rock fragments, limestone and shale pebbles and trace

of coal 120-260
Driller has bedrock at 245 feet

Reference number 7

Location: 92-51-
Drilled by USBR

Source of data: S

Elevation: 1242

Geologic
Unit

Qwlt

Kd

Reference number 8
Location: 92-51-17bbbb
Drilled by: USBR

Source of data: S

Elevation: 1229

Geologic
Unit

k & ok ok
14aaac
Depth
Description Feet

Glacial till, yellowish-gray (5Y8/1), contains much

chalk, silty, highly calcareous 0- 20
Glacial till, light-gray (N7), silty, chalky, highly

calcareous 20- 30
As above, medium light-gray (N6); very sandy from

100 to 130 feet 30-130
Sand, medium; fine gravel, consists of quartz,

igneous rock fragments, shale and limestone pebbles

with minor amounts of coal and calcite, angular to

subrounded; much coal from 160 to 170 feet 130-260
Silt (quartzose) loosely cemented, slightly

calcareous, very light-gray (N8&), partly banded 260-265
Driller has bedrock at 228 feet

kR ok ok ook
Depth
Description Feet

No samples (driller reported brown till) 0- 30



Reference number 8 (continued)

Qwlt Glacial till, light-gray clay, silty, highly calcareous,
trace of fine to coarse quartz sand, subangular to
rounded, not frosted, trace coal and other rock
fragments

As above, more sand and rock fragments

Qo Sand, very coarse; fine gravel (70%>2mm), quartz,
feldspar, various igneous rock fragments, trace of
coal, some limestone and other calcareous rocks.
Quartz is subrounded to round, other fragments angular
to subrounded

Sand, as above with about 25 to 35% coal, less rock
fragments; primarily coal and quartz

Sand, as above, less coal (5 to 10%), quartz>50%;
rest is rock fragments as above

Sand, as above, trace of coal, quartz>80%, rest is
rock fragments

Sand, as above; coarse to fine gravel (% to 3 mm),
quartz>80%

Gravel, medium; coarse sand, quartz>80%, more
calcareous material; trace Kn (not cuttings)

No bedrock in cuttings

Bedrock from E-log 255 feet (Dakota)

L S

Reference number 9
Location: 92-51-20bccc
Drilled by: USBR
Source of data: S
Elevation: 1229
Geologic

Unit Description
Ql Silt and very fine sand, buff colored, quartzose,

slightly calcareous

Qwlt Glacial till, yellowish-gray (5Y7/2), silty and sandy,

highly calcareous
Glacial till, medium light-gray (N6), silty, highly
calcareous
Sand, coarse; medium gravel, quartz and igneous
rock fragments predominate; some siltstone,
shale and limestone pebbles; trace of coal and
calcite, grains subangular to subrounded
Glacial till, as in sample 20 to 90 feet, above
Qo - Sand, very coarse; fine gravel, predominately quartz
and igneous rock fragments; some siltstone and shale
pebbles; trace of coal and carbonates, grains sub-
angular to subrounded
Kd Silt, sandy, quartzose, loosely cemented to
well cemented, noncalcareous to slightly calcareous;
small specks of biotite and muscovite mica
Driller has bedrock at 206 feet

30-110
110-120

120-130
130-140
140-150
150-160
160-200
200-260

Depth
Feet

0- 10
10- 20
20- 90

90-100
100-120

120-220

220-230

45
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Reference number 10
Location: 92-51-23c¢b
Drilled by: SDGS
Source of Data: D
Elevation: 1137

Geologic
Unit
Qal Clay
Silt and clay
Sand, fine
Qo Sand, medium

Sand, coarse

Remarks: Depth to water 9.7 feet

Reference number 11
Location: 92-51-25aaaa
Drilled by: SDGS
Source of data: D
Elevation: 1130

Geologic
Unit

Description

* % ok ok

Description

Qal Clay, gray to gray-black

Qo Sand, fine, gray
Gravel
Kg Shale

Reference number 12
Location: 92-51-26¢c
Source of data: D
Elevation: 1138

Geologic
Unit

Qu Topsoil
Qal Clay
Sand and clay
Qo Sand, medium
Sand, coarse

Reference number 13
Location: 92-51-27bcc
Drilled by: PD

Source of data: D
Elevation: 1134

% ok ok k

Description

%k ok R Ok

Depth
Feet

9- 19
19- 49
49- 99
99-120

Depth
Feet

0- 19
19- 43
43- 86
86- 95

Depth
Feet

0- 4
4- 19
19- 24
24- 99
99-109



Reference number 13 (continued)

Geologic
Unit

Qal
Qo

Description

Clay

Sand, fine
Gravel (to sand?)
Sand, coarse

Remarks: Static water level 12 feet
Pumped at 800 gpm with drawdown to 19 feet

k ok ok Ok

Reference number 14

Location: 92-51-

Drilled by: WRC

27¢

Source of data: D
Elevation: Not determined

Geologic
Unit

Qu
Qal

Qo

Description

Topsoil

Clay, brown
Sand, fine
Clay, gray
Gravel, pea-size
Clay, blue

Remarks: Static water level 12.4 feet
Porosity 36.9%

¥ ok ok ok

Reference number 15
Location: 92-51-27cad

Drilled by: PD

Source of data: D

Elevation: 1134

Geologic
Unit

Qal
Qo

Description

Clay
Sand, fine
Sand, coarse

- Clay

Sand, coarse, and gravel

Remarks: Static water level 14 feet
Pumped at 800 gpm with drawdown to 19 feet

% % ok ok

Depth
Feet

0- 12
12- 61
61- 75
75- 95

Depth
Feet

0- 11
11- 48
48- 55
55- 77
77-105

47
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Reference number 16
Location: 92-51-29cada
Drilled by: SDGS
Source of data: D
Elevation: 1133

Geologic
Unit Description
Qu Clay, brown to gray, some sand

Sand, clayey
Sand, medium, clayey
Sand and pea-size gravel

¥ ok ok ok

Reference number 17
Location: 92-51-30aadb
Drilled by: SDGS
Source of data: D
Elevation: 1135
Geologic

Unit Description
Qu Topsoil
Qal Clay, brown

Clay, sandy, moist

Qo Sand, medium, clean

Sand, gray, fine
Sand, coarse; gravel, pea-size

¥ sk ok ok

Reference number 18
Location: 92-51-30bacc
Drilled by: SDGS
Source of data: D
Elevation: 1140

Geologic
Unit Description

Qal Sand, dark-brown; silt, blue-gray
Qo Sand, gray; coal
Sand, gray-brown; fine gravel

L N

Reference number 19
Location: 92-51-34babb
Drilled by: PD

Source of data: D
Elevation: 1137

Geologic
Unit Description

Depth
Feet

0- 9
9- 24
24- 89
89-104

Depth
Feet

0- 2%
2%- 4
4- 10
10- 59
59- 91
91-104

Depth
Feet

0- 14
14- 54
54- 79

Depth
Feet



Reference number 19 (continued)

Qal Clay

Qo Sand, fine
Sand and gravel
Clay at 104 feet

Remarks: Static water level 13 feet
Est. 800 to 1000 gpm capacity

L I

Reference number 20
Location: 92-51-34c¢b
Drilled by: SDGS
Source of data: D
Elevation: 1144

Geologic
Unit Description

Qal _ Sand, fine
Sand, fine, and clay
Qo Sand, fine
Sand, medium
Sand, coarse
Sand, coarse, and fine gravel

% ok ok ok

Reference number 21
Location: 92-51-36aaaa
Drilled by: SDGS
Source of data: D
Elevation: 1133

Geologic
Unit Description

Qal Clay, black

Sand, fine

Clay, black, sandy
Qo Gravel

[

Reference number 22
Location: 92-52-1b
Drilled by: WRC

Source of data: D
Elevation: Not determined

Geologic :
Unit Description

Qu Topsoil
Qal Sand, fine; clay

49

0- 12
12- 49
49-104

Depth
Feet

0- 9
9- 19
19- 39
39-104
104-112
112-116

Depth
Feet

0- 10
10- 25
25- 50
50-155

Depth
Feet -

0- 13
13- 40
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Reference number 22 (continued)

Sand, medium; clay
Clay

Qo Sand
Gravel, fine

Remarks: Static water level 14.4 feet

¥ K %k 3k

Reference number 23
Location: 92-52-9dddd
Drilled by: SDGS
Source of data: D
Elevation: 1147

Geologic
Unit Description

Road fill
Qal Clay, brown-gray, very silty, fine

Clay, brown-gray, partly saturated, very fine
Qo Sand, fine, clayey, silty, brown-gray to light-gray;

water at 20 feet :

Sand, gray-brown to light-gray, very fine

Kg Shale

L I S

Reference number 24
Location: 92-52-12dddd
Drilled by: SDGS
Source of data: D
Elevation: 1215

Geologic

Unit

Qwlt
Qo

Description

Till
Outwash sand and gravel

¥ %k kX

Reference number 25
Location: 92-52-13daca
Drilied by: SDGS
Source of data: D

Elevation: 1233

Geologic
Unit

Qwlt

Description

Till, buff, sandy; pebbly clay

Till, gray, sandy; pebbly clay with a few 6 inch
sand and gravel streaks
Till, gray, very sandy; gravelly clay

40- 56
56- 59
59- 63
63- 70

Depth
Feet

0- 4
4- 14
14- 19

S 19- 70

70-122
122-124

Depth
Feet

0-105
105-205

Depth
Feet

0- 13

13- 95
95-116
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Reference number 25 (continued)

Gravel, pea size 116-117
Till, gray, sandy, clayey 117-119
Gravel, pea-size 119-120
Till, gray, sandy; clay 120-130
Qo Sand, medium- to coarse-grained, subangular to rounded,
quartz and igneous derived material. Samples not
showing true size of grains because pump running
slow to keep the hole wall from caving. From feel of
drilling it appears sand becomes coarser with depth.
Probably coarse sand and pea-size gravel beginning
at 220 feet 130-257
Kgs Shale, medium gray 257-261
Kd () Silt and sandstone, light gray, trace of glauconite;
lost circulation 261-270
k ok ok K
Reference number 26
Location: 92-52-14abaa
Drilled by: USBR
Source of data: D
Elevation: 1219
Geologic Depth
Unit Description Feet
Qwlt Loam, black, sandy 0- 1%
Silt, brown, sandy 1% 13
Till, brown 13- 19%
Till, gray; sand lenses 19%-117%
Qo Sand, fine to medium; fine gravel 117%-130
Sand, medium to coarse, gray; gravel; lignite 130-165
Sand; gray, medium; gravel; lignite 165-218
Kgs Shale, gray 218-224
Shale, gray, silty 224-230
Shale, gray; lignite seam 230-237
Kd Sand, gray, fine, silty 237-249
Remarks: Total depth 249 feet—continuous drive pipe
core available in SDGS office, Vermillion. Electric
log available in SDGS office.
k ok sk ok
Reference number 27
Location: 92-52-14¢
Drilled by: WRC
Source of data: D
Elevation: Not determined
Geologic Depth
Unit Description Feet
Qu Topsoil 0- 13

Qal Sand, fine 13- 38



52

Reference number 27 (continued)

Clay, gray
Sand, fine
Clay, gray
Qo Sand, medium

Sand, coarse
Clay, gray
Sand, coarse
Gravel, pea-size

Remarks: Static water level 14.8 feet
Porosity 30.1%

Reference number 28
Location: 92-52-17bbbb
Drilled by: SDGS
Source of data: D
Elevation: 1150
Geoldgic
Unit Description
Qal Sand, yellow-brown, very fine; water at 18 feet
Qo Sand, brown, fine; sand, yellow-brown, coarse

Gravel, brown-yellow to brown-gray

L I S

Reference number 29
Location: 92-52-23dddd
Drilled by: SDGS
Source of data: D
Elevation: 1140

Geologic
Unit Description

Qu Topsoil

Qal Clay, blue, sandy

Qo Sand, brown, medium
Sand, brown, coarser

L S S

Reference number 30
Location: 92-52-24abcd:
Drilled by: PD

Source of data: D,S
Elevation: 1145

Geologic
Unit Description

Qwlt Clay, pale yellowish-brown (10YR6/2), slightly

38- 40
40- 48
48- 50
50- 70
70- 77
77- 80
80- 93
93-112

Depth
Feet

0- 19
19- 78
78-106

Depth
Feet

4- 32
32- 49
49- 54

Depth
Feet



Reference number 30 (continued)

calcareous, bentonitic; 1% fine sand, carbonaceous
particles

Clay, pale yellowish-brown (10YR6/2), bentonitic,
slightly calcareous

Clay, medium light-gray (N6), calcareous, not
bentonitic

Clay, moderate yellowish-brown (10YRS5/4), slightly
calcareous

Clay, light-gray (N7); trace of greenish clay

Clay, light-gray (N7); slightly calcareous

Clay, light gray (N7), dark yellowish-orange (10YR6/6),
clay mottling; small snail; small clam; slightly
calcareous

Silt, light-gray (N7), very fine, clayey; some pebbles

Clay, pale yellowish-brown (10YR6/2); clay, slightly
bentonitic; light-gray (N7) clay

Silt, light-gray (N7), clayey, fine, some sand size

Sand, very coarse; small gravel; much clay binder

Gravel, small; clay binder

Qo Sand and small gravel
Sand and small gravel, occasional piece of gray shale
Kd Siltstone, light gray (N7), glauconitic; lignite coal;
sand and small gravel from above
LR S

Reference number 31
Location: 92-52-24abcd2
Drilled by: PD
Source of data: D
Elevation: 1145
Geologic

Unit Description
Qal Overbank and colluvium
Qo Outwash sand and gravel
? Bedrock
Reference number 32
Location: 92-52-24cbaa
Drilled by: SDGS
Source of data: D
Elevation: 1140
Geologic

Unit Description
Qu Topsoil
Qo Sand, brown, fine, clayey

Sand, blue-brown, fine, clayey
Sand, medium; some clay
Gravel, pea-size; sand, coarse

0- 10
10- 20
20- 25

25- 30
30- 35
35- 40

40- 45
45- 50

50- 55
55- 65
65- 75
75- 85
85-115
115-120

120-127

Depth
Feet

0- 65
65-120
120-127

Depth
Feet

0- 4
4- 34
34- 54
54- 94
94-104

53
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Reference number 33
Location: 92-52-24dbab
Drilled by: SDGS
Source of data: D
Flevation: 1140

Geologic
Unit Description
No sample
Qal Silt, brown, sandy
Qo Sand, fine, silty
Sand, fine
Sand, medium, and gravel
L
Reference number 34
Location: 92-52-24dcad
Drilled by: SDGS
Source of data: D
Elevation: 1143
Geologic
Unit Description
Qal Sand, brown, silty
Qo Sand, fine, clean
Sand, gravelly; coal
Kok ok R
Reference number 35
Location: 92-52-25aaca
Drilled by: SDGS
Source of data: D
Elevation: 1138
Geologic
Unit Description
Qal Sand, brown, fine, silty
Qo Sand, gray, fine; some gravel, clean

Sand as above, clayey
Sand, gray, fine; some gravel
Sand and gravel

E Y

Reference number 36
Location: 92-52-25dcdb
Drilled by: SDGS
Source of data: D
Elevation: 1145

Geologic
Unit Description

Depth
Feet

4- 14
14- 19
19- 84
§4-104

Depth
Feet

0- 9
9-100
100-104

Depth
Feet

0- 9
9- 64
64- 69
69- 97
97-104

Depth
Feet



Reference number 36 (continued)

Qal Clay, dark-brown, silty

Qo Sand, light-brown, clean, medium
Sand, clean, medium
Sand, coarser

ok ok ok

Reference number 37
Location: 92-52-26dabb
Drilled by: SDGS
Source of data: D
Elevation: 1138

Geologic
Unit ; Description

Qal Clay, brown, sandy, silty
Sand, fine, clayey
Qo Sand, brown, medium

L I

Reference number 38
Location: 92-52-26ddbc
Drilled by: SDGS
Source of data: D
Elevation: 1142

Geologic
Unit Description

Qal Silt, brown, sandy
Qo Sand, clean
Sand and pea-size gravel

Reference number 39
Location: 92-52-36dddb
Drilled by: SDGS
Source of data: D
Elevation: 1133

Geologic
Unit Description

Qal Sand, brown, fine, silty
Qo Sand, medium, silty
Sand, coarse
Gravel

Reference number 40
Location: 92-53-3dd

55

Depth
Feet

0- 5
5- 9
9- 79

Depth
Feet

0- 12
12- 74
74-104

Depth
Feet

0- 19
19- 59
59- 89
89- 92
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Reference number 40 (continued)
Drilled by: SDGS

Source of data: D

Elevation: 1153

Geologic
Unit : Description

Qal Clay, yellow
Sand, very fine
Clay, dark-gray
Sand, very fine

Qo Sand, fine
Sand, medium
Sand, coarse

Kg Shale, hard, dark
® ok % R
Reference number 41
Location: 92-53-6bbbb
Drilled by: SDGS
Source of data: D,S
Elevation: 1160
Geologic
Unit Description
Qal Sand, dark-brown, very fine to silty
Qo Sand, yellow-brown, fine
Gravel, with coarse sand, yellow-brown to brown-
gray sand
Kg Shale
k ok ok ok
Reference number 42
Location: 92-53-7ddaa
Drilled by: SDGS
Source of data: D,S
~ Elevation: 1150
Geologic
Unit Description
Qal Very fine material, gray-white, very powdery (river
silt)
Qo Sand, fine, brown-gray; saturated
Sand, coarse; gravel, same color
Kg Shale
* % %k ok

Reference number 43
Location: 92-53-13acaa
Drilled by: USGS
Source of data: D,S
Elevation: 1154

Depth
Feet

0- 9
9- 39

39-118
118-120

Depth
Feet

0- 10
10- 90
90-122

122-125



Reference number 43 (continued)

Geologic
Unit : : Description
Soil, black, very silty clay
Qal Silt, medium-brown, saturated below 9 feet.
May be very fine sand in part
Qo Sand, medium-brown, very fine, very clean
Sand, medium-brown, very fine, clean and streaks
sandy to clean clay ‘
Clay (7), sandy, and streaks very fine sand;
gray below about 25 feet
Sand, coarse to medium, much very coarse, little
fine. Clean gravel streaks 85 to 110 feet
Kg(? Shale, dark-gray

Remarks: Water level 13.88 feet

Reference number 44
Location: 92-53-14aaaa
Drilled by: SDGS
Source of data: D
Elevation: 1154
Geologic
Unit Description
Qal Silt, brown, clayey, fine
Clay, yellow-brown to very fine sand, silty; water
at 18 feet
Qo Sand, yellow-brown, fine, with clay, very sticky
Sand, fine, yellow-brown to brown
Gravel, yellow-brown to brown-gray
Kg Shale
L
Reference number 45
Location: 92-53-15ab
Drilled by: PD
Source of data: S
Elevation: 1155
Geologic |
Unit Description
Qal Clay to medium sand, mostly very fine sand,

predominantly quartz, some feldspar and a little dark
igneous material
Qo Sand, very fine to fine, loose; mostly angular quartz
graing, well sorted
Sand, loose, medium to coarse, mostly quartz with some
feldspar, granite and greenstone, mostly angular to
subround with a few well-rounded grains

Depth
Feet

Depth
Feet

0- 9
9- 19
19- 49
49- 85

85-109
109-113

Depth
Feet

0- 12
12- 22

22- 32
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Reference number 45 (continued)

As above with a little more rounding to the grains

Sand, medium; fine gravel, loose; quartz, feldspar,
granite, dark igneous, and some limestone; angular
to subrounded grains; clay parting

Sand, medium, loose, subround to round, mostly
quartz

Sand, medium, loose, subround to round, mostly
quartz; some coal fragments

Sand, coarse; fine gravel, angular, quartz, granite,
limestone, with some greenstone, chert, and dark
igneous pebbles

Sand, coarse; fine gravel, angular, quartz, granite,
limestone, with some greenstone, chert, and dark
igneous pebbles; mostly coarse sand

Kg Shale, dark-gray
ok ook

Reference number 46
Location: 92-53-15bbbb
Drilled by: WRC
Source of data: D
Elevation: 1150
Geologic

Unit Description
Qu Topsoil
Qo Sand, fine

Sand, coarse
Gravel, coarse
Cobblestones

Remarks: Static water level 13.9 feet
Porosity 38.1%

Reference number 47
Location: 92-53-15c¢cc
Drilled by: SDGS
Source of data: D
Elevation: 1154
Geologic
Unit Description
Qal Clay, yellow
Sand, very fine
Clay, dark
Sand, very fine
Sand, very fine and clay
Qo Sand, fine
Sand, fine and medium
Kg Shale, black

32- 52

52- 65
65- 85
85- 95

95- 99

99-116
116-125

Depth
Feet

0- 15
15- 85
85- 90
90- 96
96-100

Depth
Feet

0- 4
4- 9
9- 10
10- 14
14- 19
19- 79
79-109
109-112



Reference number 48
Location: 92-53-16aaaa
Drilled by: SDGS
Source of data: D
Elevation: 1155

Geologic
Unit Description
Qal Sand, fine, yellow-brown; water at 18 feet
Qo Sand, coarse, brown-gray, to fine sand; saturated
Sand, coarse, deep brown; saturated
Gravel, brown-yellow to brown-gray
Kg Shale
Reference number 49
Location: 93-50-6¢bbb
Drilled by: SDGS
Source of data: S
Elevation: 1284
Geologic
Unit Description
Qwlt Till, clayey, pale yellowish-brown (10YR6/2), silty,
sandy, abundant chalk pebbles; calcareous; some
iron staining
Till, clayey, light brownish-gray (5YR6/1), silty, sandy,
chalky; some iron staining; calcareous
Till, clayey, pale-olive (10Y6/2), mottled with light brownish-
gray (5YR6/1), calcareous, silty, sandy, chalky
Qit Till, clayey, dusty yellow (5Y6/4), calcareous, silty,
sandy, chalky
Till, shaly, medium-gray (N5), calcareous, silty,
mottled by oxidation
Till, composed almost entirely of shale, medium-
gray (N5), pebbly, calcareous; contains many
white calcareous specks
Till, consists entirely of shale except for a
number of small pebbles, and sand grains
Kg Shale, medium-gray (N5), calcareous, hard, banded

in part; contains abundant white calcareous
specks

Reference number 50
Location: 93-50-18bbbb
Drilled by: USBR
Source of data: S
Elevation: 1254

Geologic
Unit Description

59

Depth
Feet

0- 19
19- 64
64- 87

87-113
113-115

Depth
Feet

0- 20
20- 40
40- 50
50- 90
90-100

100-150
150-160

160-200

Depth
Feet
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Reference number 50 (continued)

Qwlt Chalk, white (N9) to very pale orange (10YR&/2), highly
calcareous

Till, very pale orange (10YR&/2) to light bluish-
gray (5B7/1), chalky, silty, highly calcareous

Till, light bluish-gray (5B7/1) to light-gray (N7),
silty, highly calcareous

Till, light bluish-gray (5B7/1), silty, highly
calcareous :

Till, very pale orange (10YR8/2) to light
bluish-gray (5B7/1), chalky, silty, highly
calcareous

Till, light bluish-gray (5B7/1), silty, highly
calcareous

Till, ight-gray (N7), silty, highly calcareous,
becomes sandy at 120 to 130 feet

Qo Sand, medium; fine gravel, consists of quartz
grains, igneous and metamorphic rock fragments;
some siltstone and limestone pebbles; trace of
coal. Angular to rounded grains

Kd Siltstone, light-gray (N7), very slightly calcareous,
bentonitic

Reference number 51
Location: 93-51-1addaz
Drilled by: SDGS
Source of data: S
Elevation: 1318

Geologic
Unit - Description
Qwlt Till, clayey, light yellow-brown, very silty from inter-
mixed loess, pebbly
Qwel Loess, silty, light yellow-brown to light-brown, some

gray and green silt at bottom (core from 40 to 45 feet,
early Wisconsin loess)
Qit Till, light yellow-brown, pebbly, hard, dry, tenaceous
. (core from 65 to 70 feet, Illinoian till); some dark
brown streaks from 90 to 120 feet
Till, clayey, medium-gray, silty, pebbly, very hard and
dry. Rock at 209 to 210 feet
Kg Shale, dark-gray sticky, greasy, calcareous;
very slow drilling

Reference number 52
Location: 93-51-15aaaa
Drilled by: USBR
Source of data: S
Elevation: 1230

0- 10
10- 20
20- 30
30- 40

40- 50
50- 60
60-130

130-240
240-261

Depth
Feet

0- 20+

20+ 63

63-120
120-210
210-230



Reference number 52 (continued)

Geologic
Unit Description
Qwlt Till, yellowish-gray (5Y7/2), silty, sandy,
highly calcareous
Till, light-gray (N7), silty, sandy, highly
calcareous
Qo Sand, medium; medium gravel; much quartz and

granite fragments, other igneous and metamorphic
rock fragments; some carbonates and siltstone
pebbles; trace of coal. Grains subangular to
rounded

Silt, very light-gray (N8), quartzose, calcareous cement;

crumbles easily ; bentonitic

Sand, medium, and fine gravel; quartz, granite and
other igneous and metamorphic rock fragments.
Some carbonates, siltstone, and coal. Subangular
to subrounded

Kd Shale, medium dark-gray (N4), silty, noncalcareous,

massive, permeable

Siltstone, medium light-gray (N6); banded; non-
calcareous

Reference number 53
Location: 93-51-17bbbb
Drilled by: USBR
Source of data: S
Elevation: 1185

Geologic
Unit Description

Qwlt Till, yellowish-gray (5Y7/2), silty, highly
calcareous, chalky
Till, light-gray (N7), silty, highly calcareous
Qo Sand, coarse; medium gravel, subangular to rounded;
much quartz, granite and other igneous and meta-
morphic rock fragments; siltstone, carbonate and
shale pebbles

Qit(?7) Till, light gray (N7), silty calcareous
0 Sand and gravel as above
Qkt(?) Till, clayey, silty and sandy, light-gray (N7),
calcareous

Driller has bedrock at 129 feet

Reference number 54
Location: 93-51-18dcdd
Drilled by: USGS
Source of data: D
Elevation: 1140

Depth
Feet

0- 20
20- 70

70-220
220-230

230-240
240-250
250-260

Depth
Feet

0- 30
30- 70

70- 90
90-100
100-130

130-150
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Reference number 54 (continued)

Geologic
Unit Description
Qal Clay, light- to dark-gray; brown and tan streaks.
Light-gray clay with snail and clam shells at
17 to 20 feet
Clay, dark-gray to black. Very little sand or
gravel
Clay, black; very hard
Qo Sand, coarse to fine, gravelly. Streaks gravel and
clay

Sand (7), very coarse to fine. May have streaks of
clay, but mostly clean.
Kg(?) Silt, dark-brown, scattered sand and very fine gravel,
tight, dry, dense.

Reference number 55
Location: 93-51-18dddd
Drilled by: USGS
Source of data: D
Elevation: 1144
Geologic

Unit Description
Qal Clay, black with very dark-brown streaks, silty

Clay, black, slightly silty, very sticky
Qo Sand, coarse to fine; saturated. Very gravelly with
streaks of coarse gravel
Gravel, fine; very coarse to fine sand. Streaks of
coarse gravel and streaks of sand

Kg Silt, dark-brown, tough, very dense
Reference number 56
Location: 93-51-19bbcc
Drilled by: USGS
Source of data: D
Elevation: 1202
Geologic

Unit Description
Qwlt Clay, dark-brown, very sandy, gravelly; very

silty

Clay, dark-gray with little gray-brown from 18 to
20 feet. Very sandy, gravelly, silty

Sand, dark-brown, fine, very clayey, (about 50%
sand and clay)

Clay, dark brown-gray, very sandy (about 60% clay).
Few pebbles up to % inch diameter.

Qu Sand, light-gray, medium to very fine, fairly well

Depth
Feet

22- 30
30- 33

33- 37
37- 64
64- 65

Depth
Feet

0- 12
12- 25

25- 27

27- 74
74- 76

Depth
Feet

26- 27
27- 37



Reference number 56 (continued)

sorted. Clean, much lignite; saturated.
Kg Shale, dark-gray, very tough; numerous white specks

Reference number 57
Location: 93-51-19dddd
‘Drilled by: USGS
Source of data: D
Elevation: 1178

Geologic
Unit Description
Qwlt Clay, medium-brown, sandy, gravelly
Clay, dark-gray, sandy, gravelly. Brown-gray
from 15 to 17 feet
Qo Sand, coarse to fine, little very coarse and very
fine; clean, loose
Kg Shale, gray-brown; greasy; white flecks
Reference number 58
Location: 93-51-24dddd
Drilled by: SDGS
Source of data: S
Elevation: 1247
Geologic
Unit Description
Qwlt Till, clayey, light-brown (5YR6/4), sandy, some
mottled oxidation and staining, pebbly, calcareous,
chalky—becoming gray and unoxidized in 20 to 40 foot
sample
Till, clayey, light olive-gray (5Y6/1), sandy, silty,
calcareous, chalky
Till, clayey, light brownish-gray (5YR6/1), slightly
sandy, calcareous, chalky
Qo Outwash, coarse sand to medium gravel, subangular

to subrounded, variety of igneous, metamorphic, and

sedimentary rock fragments

Reference number 59
Location: 93-51-28cddd
Drilled by: USBR
Source of data: S
Elevation: 1216

Geologic
Unit Description
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37- 70
70- 82

Depth
Feet

0- 15
15- 61

61- 74
74- 82

Depth
Feet

0- 40
40- 70
70-120

120-240

Depth
Feet
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Reference number 59 (continued)

Qwit Till, clayey, yellowish-gray (5Y8/1), speckled with
chalk, silty and sandy, highly calcareous
Till, clayey, yellowish-gray (5Y7/2), silty and
sandy, highly calcareous
Tili, clayey, medium light-gray (N6), silty, highly
calcareous
Qo Sand, medium to very coarse, subangular to subrounded,
mostly quartz, with smaller amounts of igneous rock
fragments, siltstone and carbonates
Sand, very coarse; medium gravel, consists of
quartz, igneous rock, siltstone and carbonates, some
pyrite, trace of limonite, some coal; angular to
subrounded
Sand, very coarse; medium gravel, mostly quartz
and igneous rock fragments; subangular to
rounded; smaller amounts of siltstone and carbonate
pebbles; some coal
Kd Shale, very silty to siltstone, medium dark-gray (N4);
alternating bands of light and dark color; noncal-
careous; subfissile to massive

[
Reference number 60
Location: 93-51-28bbbb
Drilled by: USGS
Source of data: D
Elevation: 1143
Geologic
Unit Description
Qal Clay, dark-brown, with dark-gray, black, and tan
streaks; very few sand grains. Green and blue-
gray layer 14 to 16 feet. Few gravel particles
Clay, blue-black, soft, plastic. Few scattered
gravel particles. Thin sand and gravel streaks 25 to
27 feet
Qo Gravel, brown, fine, very sandy, streaks clay;
saturated
Sand, brown, very coarse to very fine, fairly clean,
tight
Kg Shale, black, hard, white speckled
ok ok ook
Reference number 61
Location: 93-51-29baaa
Drilled by: USGS
Source of data: D
Elevation: 1161
Geologic
Unit Description

0- 10
10- 20
20- 70

70-110

110-120

120-230

230-240

Depth
Feet

17- 28
28- 36

36- 59
59- 65

Depth
Feet



Reference number 61 (continued)

Qwlt Clay, brown, sandy, gravelly. Silty, gray-brown
below about 27 feet
Kg Shale, dark greasy gray-brown, white speckled

Reference number 62
Location: 93-51-29cddc
Drilled by: USGS
Source of data: D
Elevation: 1147

Geologic
Unit Description

Qal Clay, light green-gray with tan streaks; few

scattered sand grains; slightly silty
Clay, light-gray, rust spots; slightly silty

Qo Sand, red-brown, very coarse to very fine; slightly
gravelly. Intermittent gravel layers below
24 feet

Sand, gray, very gravelly and with gravel streaks
from 64 to 72 feet. Coarse gravel from 96 to 97
feet. Gravel to 1% inch diameter on auger

Kok ok ok
Reference number 63
Location: 93-51-34aaaa
Drilled by: USBR
Source of data: S
Elevation: 1236
Geologic
Unit Description
Qwlt Till, yellowish-gray (5Y8/1), clayey, silty, sandy,
chalky, highly calcareous
Till, light-gray (N7), clayey, silty, sandy,
calcareous
Qo Sand, coarse; fine gravel, mostly quartz and
igneous rock fragments, some siltstone and
calcareous pebbles. Grains are subangular to
subrounded. Trace of coal
Bentonite, silty, very light-gray (N8). E-log
shows bentonite at 250 to 260 feet
Kgs(?) Driller has shale at 250 feet

Reference number 64
Location: 93-51-36aaaa
Drilled by: USBR
Source of data: S
Elevation: 1253

65

0- 33
33- 37

Depth
Feet

0- 7
7- 13

13- 36

36- 97

Depth
Feet

0- 10

10-110

110-290
290-300
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Reference number 64 (continued)

Geologic
Unit Description

Qwlt Till, yellowish-gray (5Y8/1), silty and

sandy, highly calcareous
Till, light-gray (N7), silty, calcareous

Qo Sand, medium; fine gravel, mostly quartz and
igneous and metamorphic rock fragments, some
siltstone and carbonates. Subangular to sub-
rounded. Some coal

Kd Shale, medium light-gray (N6), silty, slightly

calcareous, massive, slightly banded, bentonitic

Driller has bedrock at 248 feet

® R k%
Reference number 65
Location: 93-52-1cccc
Drilled by: USGS
Source of data: D
Elevation: 1205
Geologic
Unit Description
Qwlt Clay, red-brown, sandy, gravelly
Clay, dark-gray, sandy, gravelly. (Unoxidized
till)
Qo Sand, medium, little coarse and fine. Scattered

gravel to | inch diameter

EE S 3 3
Reference number 66
Location: 93-52-5baaa
Drilled by: USGS
Source of data: D
Elevation: 1355
Geologic
Unit Description
Qwlt Clay, dark-brown, silty, sandy, gravelly;
very little sand and gravel particles below
45 feet. Very dry

Silt, dark-brown, dense, dry. Very tough drilling
(Loess?)

Clay, yellow-brown, very sandy, gravelly; silt,
dark-brown, plus some dark-brown, sandy,
gravelly, clayey silt. (Mixed till and loess?)

Clay, very gravelly, may be gravel

Kn Clay (7), light-yellow, dry and powdery. (Weathered

Marl)

L

Depth
Feet

0- 10
10-130

130-250
250-270

Depth
Feet

0- 19
19- 66
66- 97

Depth
Feet

55- 72

72- 78
78- 80



Reference number 67
Location: 93-52-7ccec
Drilled by: WRC
Source of data: D
Elevation: 1150

Geologic
Unit - Description
Qu Topsoil
Qal Clay, gray
Qo Gravel, coarse; gravel and cobblestones at

bottom of hole

Remarks: Static water level 8.0 feet
Porosity 40.3%

Reference number 68
Location: 93-52-10bbbb
Drilled by: USGS
Source of data: D
Elevation: 1259
Geologic
Unit Description
Qwlt Silt and clay, dark red-brown, sandy, gravelly
Clay, dark yellow-brown, very silty, sandy, gravelly
Clay, light yellow-brown; scattered sand and gravel;
very sticky (reworked, weathered marl)
Kn Clay, light yellow-gray; very sticky
Clay, bright lemon-yellow, very plastic. (Weathered
marl)

Shale, black, hard. (Unweathered marl)

Reference number 69
Location: 93-52-10cbbb
Drilled by: USGS
Source of data: D
Elevation: 1269
Geologic
Unit Description
Qwlt Clay, brown, silty, sandy, gravelly
Clay, dark-gray, silty, sandy, gravelly. Rock at
30 feet
Sand, coarse to fine, very gravelly, and medium
gravel
Ke(?) Shale, dark-gray, hard. Little gravel and sand in
top foot

Depth
Feet

0- 2
2- 29

29- 80

Depth
Feet

0- 7
7- 14

14- 17
17- 22

22- 30
30- 37

Depth
Feet

0- 17
17- 48
48- 53
53- 57
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Reference number 70
Location: 93-52-11bbbb
Drilled by: SDGS
Source of data: D
Elevation: 1216

Geologic

Unit Description
Qwlt Till, yellow-brown, clayey, silty, very few pebbles

Till, medium blue-gray, clayey, silty, very few pebbles,
sandy; water at about 35 feet
Kc(?) Shale, medium-gray
L

Reference number 71
Location: 93-52-12ccce
Drilled by: USBR
Source of data: S
Elevation: 1214
Geologic

Unit Description
Qwlt Till, clayey, silty, sandy, yellowish-gray

(5Y7/2), highly calcareous
Till, clayey, light-gray (N7), silty, sandy
Kc Shale, medium light-gray (N6), massive, noncal-
careous, non-bentonitic

& kR ock ook
Reference number 72
Location: 93-52-13aaaa
Drilled by: USGS
Source of data: D
Elevation: 1145
Geologic
Unit Description
Qal Clay, light- to dark-gray, brown streaks. Scattered
sand grains
Qo Sand, very coarse to fine, very clayey from 8 to 10
feet, clean below. Scattered gravel streaks.
Gravelly throughout
Gravel, coarse, sandy
Sand and gravel mixed with streaks of sand and
gravel

Kg Silt, gray-brown, tight, dense

% ok ok ook

Reference number 73
Location: 93-52-13dddd

Depth
Feet

0- 26

26- 60
60- 75

Depth
Feet

0- 10
10- 50
50- 70

Depth
Feet

6- 30
30- 32

32- 76
76- 719



Reference number 73 (continued)
Drilled by: SDGS

Source of data: D

Elevation: 1203

Geologic
Unit Description
Qwlt Till, yellow-brown, silty, few pebbles
Till, dark chocolate-brown, silty, very few pebbles
Till, blue-gray, silty, very few pebbles; water at
30 feet
Qo Gravel, fine to medium, sandy; dirty gray water
Gravel, fine to medium, sandy, clayey; gray water
Kg Shale, gray, plastic, calcareous
%%k ok
Reference number 74
Location: 93-52-14bbbb
Drilled by: USGS
Source of data: D
Elevation: 1219
Geologic
Unit Description
Qwlt Clay, dark-brown, silty, sandy, gravelly
Clay, medium-brown to yellow-brown, very silty,
sandy, gravelly
Clay, very sandy, to very clayey sand. Silty, soupy
Sand, coarse to fine, gravelly, very sandy,
gravelly yellow-brown clay
Kc Shale, blue-black, tough
Reference number 75
Location: 93-52-16aaaa
Drilled by: USBR
Source of data: S
Elevation: 1241
Geologic
Unit Description
Qwlt Till, clayey, yellowish-gray (5Y7/2), silty, sandy,

highly calcareous; very sandy from 20 to 30 feet
Till, clay, light-gray (N7), silty, very sandy,

highly calcareous

Qo Sand, medium; fine gravel, composed of quartz,
feldspar, igneous and metamorphic rock fragments;
some siltstone and carbonate pebbles. Grains
subangular to rounded. Trace of coal

Qt Clay, medium light-gray (N6), silty, sandy, highly
calcareous

Ke-Kg Shale, medium light-gray (N6); massive; contains

Depth
Feet

0- 16
16- 18

18- 30
30- 42

42- 48
48- 60

Depth
Feet

0- 10

10- 15
15- 21

21- 30
30- 34

Depth
Feet

0- 30

30-110

110-170
170-180
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Reference number 75 (continued)

many small white specks; non-fissile; highly
calcareous. (Lower Carlile-Upper Greenhorn)
Driller has shale at 169 feet

L

Reference number 76
Location: 93-52-23bbbb
Drilled by: USGS
Source of data: D
Elevation: 1212

Geologic
Unit Description

Qwlt Clay, dark red-brown, very silty, very sandy,
gravelly
Clay, dark-gray, very silty, sandy, gravelly

Clay, dark-gray, very silty, very sandy; scattered

gravel. Sticky

Kg Silt and very fine sand, light and dark-gray (banded?)

k ok % ok

Reference number 77
Location: 93-52-24bbbb
Drilled by: USGS
Source of data: D
Elevation: 1195

Geologic .
Unit Description

Qwlt Clay, dark-brown, sandy, gravelly

Clay, yellow-brown, very sandy, gravelly. Streaks

very clayey fine gravel at 10 feet
Clay, red-brown, very sandy, very gravelly
Clay, brown-gray to gray, sandy, very gravelly
Clay, dark-gray, gravelly, sandy

Qo Sand, coarse to medium, little fine and very fine,

brown-gray. Clean; saturated

k % %k ok

Reference number 78
Location: 93-52-25aaaa
Drilled by: USGS
Source of data: D
Elevation: 1198

Géologic
Unit Description

Qwlt Clay, light-brown, sandy, gravelly
Clay, dark-brown, sandy, gravelly. Light-gray

180-190

Depth
Feet

0- 20
20- 75

75- 95
95- 97

Depth
Feet

7- 15
15- 27
27- 32
32- 77

77- 97

Depth
Feet

0- 12



Reference number 78 (continued)

Qo

from 17 to 20 feet

Clay, dark-gray, sandy, silty, gravelly

Sand, coarse to fine, little very coarse and very
fine. Clean, loose

Reference number 79
Location: 93-52-25dddd
Drilled by: USBR
Source of data: S

Elevation: 1195

Geologic
Unit

Qwlt

Qo

Qt-Kg

Description

Till, clayey, yellowish-gray (5Y7/2), silty and sandy
highly calcareous

Till, clayey, yellowish-gray (5Y7/2) to medium
light-gray (N6), silty and sandy, highly calcareous

Till, clayey, medium light-gray (N6), silty and sandy,
highly calcareous; very sandy from 70 to 90 feet

Sand, medium; fine gravel, consists mostly of quartz

and igneous rock fragments, minor amounts of siltstone,

carbonates, and coal. Grains subangular to sub-
rounded

Till, clayey, medium light-gray (N6), contains coal and

quartz grains, chalky, highly calcareous
Driller has gray shale at 148 feet

E Ok ok sk

Reference number 80
Location: 93-52-34aaaa
Drilled by: USBR

Source of data: S
Elevation: 1225

Geologic
Unit

Qwlt

Qo

Qt
Kd

Description

Till, clayey, yellowish-gray (5Y7/2), very silty and
sandy, mottled oxidation, highly calcareous

Till, clayey, light-gray (N7), very siity, highly
calcareous

Sand, coarse; medium gravel, predominantly quartz
and igneous rock fragments, some siltstone and shale
pebbles with minor amounts of coal and carbonates.
Grains angular to subrounded

Clay, medium-gray (N5), silty, highly calcareous

Till as above, and siltstone, noncalcareous,
banded

Driller has chalk at 198 feet and shale at 200 feet

71

12- 20
20- 75

75- 97

Depth
Feet
0- 20
20- 30
30- 90

90-149
149-150

Depth
Feet

0- 20
20-110

110-200
200-220

220-230
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Reference number &1
Location: 93-53-1cc
Drilled by: SDGS
Source of data: D
Elevation: 1153

Geologic
Unit Description
Qal Topsoil
Clay
Clay and silt
Qo Sand and silt
Gravel, coarse
® ok k ok
Reference number 82
Location: 93-53-1ddaa
Drilled by: SDGS
Source of data: S
Elevation: 1159
Geologic
Unit Description
Qwit Till, clayey, light-brown (5YR6/4), calcareous,
silty, sandy, chalky; very sandy from 30 feet.
Sample from 30 to 40 feet is 50% sand. Oxidation
still present
Qo Sand, medium to very coarse; some fine gravel,
oxidized to 50+ feet, subangular to subrounded,
wide range of composition. Sample missing from
60 to 70 feet. About 50% medium gravel from 70 to
80 feet
Kg Shale, medium-gray (N5), white speckled, hard,

fissile, calcareous (sample is about 50% sand
and gravel from above)

% ck ok ok
Reference number 83
Location: 93-53-7ccce
Drilled by: SDGS
Source of data: D
Elevation: 1162
Geologic
Unit Description
Qu Road fill
Clayey material, very fine, gray-brown
Clayey material, dark-gray, silty with fine sand;
water at 20 feet
Gravel mixed with clay, gray, fine
Kg Shale

Depth
Feet

4- 14
14- 24
24- 44
44- 49

Depth
Feet

0- 40

40-130

130-160

Depth
Feet

0- 4
4- 19

19- 89
89-132
132-135



Reference number 84
Location: 93-53-9dddd
Drilled by: SDGS
Source of data: D
Elevation: 1153

Geologic
Unit Description
Qal Sand, very fine, silty, brown-yellow-gray
Clayey material, very fine, sandy, gray-yellow to
yellow-brown; water at 18 feet
Qo Sand, fine, to gravel, yellow-brown to brown-gray;
highly saturated
Kg Shale
Reference number 85
Location: 93-53-12cccc
Drilled by: SDGS.
Source of data: D
Elevation: 1151
Geologic
Unit Description
Qal Clayey material, brown-gray, very fine, silty
Clay, brown-gray, very fine; water at 21 feet
Qo Gravel mixed with clay, gray-brown; saturated
Sand, fine to gravel, brown-yellow; saturated
Gravel with fine sand, yellow-brown
Kg Shale
Reference number 86
Location: 93-53-14aa
Drilled by: SDGS
Source of data: D
Elevation: 1150
Geologic
Unit Description
Qal Topsoil
Clay, tan
Clay, blue
Clay, tan
Qo Sand, medium
Gravel, coarse
R ok ok ook

Reference number 87
Location: 93-53-26aa
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Depth
Feet

0- 14
14- 29

30-130
130-131

Depth
Feet

0- 21
21- 53
53- 69
69- 90
90-125
125-126

Depth
Feet

0- 4
4- 19
19- 29
29- 54
54- 64
64- 69
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Reference number 84 (continued)
Drilled by: SDGS

Source of data: D

Elevation: 1150

Geologic
Unit Description

Qal Topsoil
Clay, yellow
Clay, gray, and medium sand
Silt and clay
Clay, vellow, sandy

Qo Sand, medium to coarse and clay
Sand, medium to coarse
Sand, coarse
Sand, coarse and fine gravel
Gravel, medium
Gravel, fine

Sand, coarse-medium and medium-fine gravel

Water level 9 feet

% ok ok ok

Reference number 88
Location: 93-53-35ac
Drilled by: SDGS
Source of data: D
Elevation: 1153

Geologic
Unit Description

Qal Topsoil
Clay, yellow
Clay, dark-gray
Clay, tan
Clay and silt
Qo Silt and sand
Water level 12.0 feet.

L

Reference number 89
Location: 94-50-7cccc
Drilled by: USBR
Source of data: S
Elevation: 1352

Geologic
Unit Description

Qwlt Till, clay, yellowish-gray (5Y8/1), silty, sandy,

highly calcareous

Qwel Loess, yellowish-gray (5Y7/2), sandy silt, very

hard, calcareous

Loess, light-gray (N7), sandy silt, very hard, cal-

89- 99
99-109

109-136

Depth
Feet

0- 4
4- 19
19- 29
29- 39
39- 64
64- 99

Depth
Feet

0- 50
50- 80



Reference number 89 (continued)

careous ,

Qit Till, yellowish-gray (5Y7/2), to light-gray
(N7), clayey, silty, sandy and pebbly; highly
calcareous; mostly oxidized

Till, light-gray (N7) clayey, silty, sandy and
pebbly; highly calcareous; very sandy from

180 feet

Kg Shale, medium-gray (N5); massive; many small
white calcareous specks; highly calcareous

Reference number 90

Location: 94-50-19¢bcb

Drilled by: SDGS

Source of Data: D,S

Elevation: 1294

Geologic

Unit Description
Qwlt Till, clayey, light-brown (5YR6/4), sandy, silty,

pebbly, calcareous
Till, clayey, light olive-gray (5Y6/1), sandy, silty,

pebbly, calcareous

Qu Silt, light olive-gray (5Y6/1), sandy, scattered
pebbles, calcareous. Probably loess but may be
old alluvium or very silty till

Kg Shale, medium-gray, speckled, calcareous,
banded

Reference number 91
Location: 94-50-30ccce
Drilled by: USBR
Source of data: S
Elevation: 1317

Geologic
Unit Description
Qwlt Till, clayey, yellowish-gray (5Y7/2), silty,

sandy, highly calcareous
Till, clayey, light-gray (N7), silty, sandy,
highly calcareous
Qo Sand, coarse; medium gravel, consists of igneous
and metamorphic rock fragments; siltstone, sand-
stone and limestone pebbles; some quartz grains;
subangular to rounded; some pyrite

Qit Till, light-gray (N7), very silty and sandy,
highly calcareous

Qo Sand, medium,; fine gravel, as above from 40
to 110 feet

Qt Till as above, from 110 to 170 feet

80- 90

90-150

150-200
200-220

Depth
Feet

0- 10
10-130

130-160
160-185

Depth
Feet

0- 40
40- 70

70-110
110-170

170-190
190-220

75
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Reference number 91 (continued)

Kg Shale, alternating light (chalky) and dark (shaley)
bands, medium light-gray; highly calcareous.
EE S S
Reference number 92
Location: 94-51-1dada
Drilled by: SDGS
Source of data: S
Elevation: 1383
Geologic 4
Unit Description
Qwlt Till, clayey, grayish-yellow (5Y8/4), sandy and silty,
calcareous
Till, clayey, light olive-gray (5Y6/1), sandy and
silty, calcareous. Trace of grayish-yellow till
from above
Till, clayey, greenish-gray (5G6/1), sandy, silty,
calcareous
Till, clayey, light brownish-gray (5YR6/1), cal-
careous, slightly sandy, becoming very silty
Qwel Loess, silt, light brownish-gray (5YR6/1); trace
of sand
K¢ Shale, medium dark-gray (N4), hard fissile, non-

calcareous, mottled oxidation and staining from
90 to 110 feet

% ook ok ok
Reference number 93
Location: 94-51-11ccce
Drilled by: SDGS
Source of data: D
Elevation: 1296
Geologic
Unit Description
Qu Topsail
Qwlt Clay, buff, sandy, sticky; some weathered chalk or
bentonite
Clay, gray, sand stringers, silty
Clay, gray
Qo(?7) Drilled like sand, lost some water, no cuttings;
layers of rocks from 130 to 135 feet
Kg Shale
L S

Reference number 94
Location: 94-51-17aaaa
Drilled by: USBR
Source of data: S
Elevation: 1231

220-230

Depth
Feet

10- 20
20- 40

70- 90

90-125

Depth
Feet

0- 3
3- 30
30- 80
80-110

110-135
135-155



Reference number 94 (continued)

Geologic
Unit

Qwlt

Qo

Qt

Description

Till, clayey, yellowish-gray (5Y7/2), silty,
sandy, highly calcareous

Till, clayey, light-gray (N7), silty, pebbly,
highly calcareous

Gravel, medium; very coarse sand, angular to
subrounded, consists of igneous, metamorphic
and sedimentary rock fragments

Sand, medium to very coarse, angular to rounded,
igneous, metamorphic and sedimentary rock fragments;
some quartz grains; some pyrite

Till, medium-gray (N5), shale and clay rich,
silty, sandy, highly calcareous

Driller has bedrock 178 feet

Reference number 95
Location: 94-51-25dadd
Deilled by: SDGS
Source of data: D

Flevation: 1320

Geologic
Unit

Qwlt

Description

Till, light yellow-brown to brown clay, pebbly and
very silty; much loess; oxidized

Till, medium-gray clayey; pebbly, very silty; water
at 20 feet; sandy; several boulders or small cobbles
from 24 to 29 feet

% ok ok %

Reference number 96
Location: 94-51-25dcdc
Drilled by: SDGS
Source of data: D,S

Elevation: 1341

Geologic
Unit

Qwlt

Description

Till, yellow-brown with some loess, silty

Till, yellow-brown, some loess, silty, some
pebbles

Till, yellow-brown to gray-brown, some is silty,
possibly some loess intermixed, more pebbles

Till, yellow-brown with many pebbles

Till, brown-gray to yellow-brown, pebbles

Till, brown-yellow to brown-gray

Drills hard, possibly bedrock. Sample off bit
is till, brown to brown-gray

Depth
Feet
0- 40
40- 80

80-100

100-180
180-200

Depth
Feet

0- 19

19- 90

Depth
Feet

14- 19

19- 24
24- 29
29- 34
34- 44

44- 54

77



78

Reference number 97
Location: 94-51-26¢ccc
Drilled by: USBR
Source of data: S
Elevation: 1249

Geologic
Unit Description

Qwlt Till, clayey, yellowish-gray (5Y8/1 to 5Y7/2),

silty, sandy, highly calcareous
Till, clayey, light-gray (N7), silty, sandy,

highly calcareous. Sandy and gravelly from 30 to
40 feet

Qo Sand, medium; fine gravel, subangular to rounded,
composed of quartz grains and igneous and meta-
morphic rock fragments. Some siltstone, shale,
and limestone pebbles. Trace of coal

Kg Shale, medium light-gray (N6), massive, highly
calcareous, hard; contains many white calcareous
specks

Reference number 98
Location: 94-51-29dddd
Drilled by: USBR
Source of data: S
Elevation: 1230

Geologic
Unit Description
Qwlt Till, clayey, yellowish-gray (5Y7/2), silty,

sandy, pebbly, highly calcareous
Till, clayey, light-gray (N7), silty, sandy,
highly calcareous
Qo Sand, medium; fine gravel, subangular to rounded,
composed of quartz grains, igneous and metamorphic
rock fragments, some siltstone and limestone
pebbles. Medium gravel at 110-120 feet
Till, clayey, medium light-gray (N6), silty,
sandy, pebbly, highly calcareous, chalky
Kd Siltstone, medium light-gray (N6), micaceous,
quartzose, noncalcareous to slightly calcareous
Driller has bedrock 226 feet

Reference number 99
Location: 94-51-31bbbb
Drilled by: SDGS
Source of data: S
Elevation: 1146

Geologic
Unit Description

Depth
Feet

100-180

180-200

Depth
Feet

0- 20
20- 80

80-190
190-240
240-250

Depth
Feet



Reference number 99 (continued)

Qo Sand, medium to very coarse, subangular to rounded,

some fine gravel; sand is quartz, feldspar, car-

bonates, and various other igneous metamorphic

and sedimentary rock fragments. Unoxidized

Sand, coarse; fine gravel, nearly same composition
as above, grains mostly subangular to subrounded;
more oxidation present than in 10 to 20 foot interval
Gravel, fine to medium, sandy; oxidized to 40 feet; sub-
angular to subrounded; some angular fragments.
Composed of variety of igneous, metamorphic and
sedimentary rock fragments. Mostly sand, coarse
to very coarse from 110 foot sample. Lost circu-

lation in hole at 110 feet

Reference number 100

Location: 94-52-5bbcc

Drilled by: USGS

Source of data: D

Elevation: 1221

Geologic

Unit Description

Qwlt Clay, dark-brown, gravelly, sandy, very silty

Clay, dark-gray, slightly gravelly, very sandy,
very silty
Qu Sand, coarse to fine, gravelly, and with streaks

of sandy gravel. Clayey
Clay (1), very sandy
Sand (?), soft, thin beds of gravel. Clean

L
Reference number 101
Location: 94-52-7dddd
Drilled by: USGS
Source of data: D
Elevation: 1233
Geologic
Unit Description
Qwlt Clay, brown, sandy
Clay, gray, sandy
Clay, dark-gray, slightly sandy, slightly gravelly
Ke(?) Shale, light and dark-gray streaked

Lol T

Reference number 102
Location: 94-52-8bccb1
Drilled by: PD

Source of data: S
Elevation: 1230

79

0- 10

10- 20

20-110

Depth
Feet

0- 25
25- 61

61- 82
82- 85
85- 97

Depth
Feet

0- 17
17- 24
24- 85
85- 97
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Reference number 102 (continued)

Geologic ,
Unit Description

Qu Unsorted glacial sand
Unsorted glacial sand; increased amount of pyrite
Base of glacial drift
Kc Shale, calcareous, Carlile?, cavings from above
Shale, calcareous, Carlile?, cavings from above;
fish remains
Shale, calcareous, Carlile?, cavings from above;
fish remains; pieces of gypsum
Kg Greenhorn? Increased amount of /noceramus prisms.
Increased amount of limestone particles. Globi-
gerina, Gumbelina Forams
Kes Graneros?. Inoceramus and limestone particles
from above; fish scales and shale particles.
Increased amount of pyrite
Kd Increased amount of pyrite; fine gray sand; top
of Dakota?
Fine angular to subrounded sand grains, Dakota

d ok %k ok

Reference number 103
Location: 94-52-11cccc
Drilled by: USBR
Source of data: S
Elevation: 1156

Geologic
Unit Description

Qo Sand, fine to very coarse, yellowish-brown (10YR6/2),
subangular to rounded quartz grains, some igneous
and metamorphic rock fragments. Some siltstone
and carbonate pebbles. Some coal

Gravel, fine to medium, subangular to subrounded, com-
posed primarily of igneous, metamorphic and
sedimentary rock fragments; contains much coal

Sand as above from 0 to 20 feet; much coal

Gravel as above from 20 to 60 feet; much coal

Qt Till, clayey, medium-gray (N5), rich in shale,
silty, sandy, and pebbly, highly calcareous

Driller has bedrock at 142 feet

* % ko %

Reference number 104
Location: 94-52-12dddd
Drilled by: SDGS
Source of data: D
Elevation: 1220

Geologic
Unit Description

Depth
Feet

0- 40
40- 80
80-140

140-160
160-200

200-220

220-240

240-260
260-280

280-300
300-318

Depth
Feet

0- 20

20- 60
60- 70
70-140

140-160

Depth
Feet
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Reference number 104 (continued)

Qo Sand, medium to coarse, subangular to rounded,

consists of quartz, various rock fragments,

clay balls. Dirty from O to 20 feet. May be

windblown 0- 40
Sand, medium; medium gravel, dirty 40- 50
Gravel, medium; medium sand; wide variety of

composition, subangular to subrounded. Drilier’s

log goes to 180 feet, still logging gravel 50-160

H ok sk ok

Reference number 105
Location: 94-52-14cbbb
Drilled by: WRC
Source of data: D
Elevation: 1152

Geologic Depth
Unit Description Feet
Qu Topsoil 0- 8
Qo Sand, fine 8- 19

Gravel, coarse 19- 95
Kg(?) Clay 95-100

Remarks: Static water level 4.4 feet
Porosity 45.1%

I B

Reference number 106

Location: 94-52-16baaa

Drilled by: SDGS

Source of data: D

Elevation: 1223

Geologic Depth

Unit Description Feet

Qwlt Till, yellow-brown, very few pebbles 0- 20
Till, brown-gray to brown-yellow, small pebbles 20- 40
Till, brown-gray to gray 40- 65

Qo Sand, gray, fine, moist 65- 85
Sand, gray, fine; saturated 85-100
Sand, coarse, grayish; saturated 100-135

% sk ok %k

Reference number 107

Location: 94-52-16ccce

Drilled by: USGS

Source of data: D

Elevation: 1225

Geologic Depth

Unit Description Feet
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Reference number 107 (continued)

Clay, brown, gravelly, very sandy, silty

Clay, dark red-brown, very gravelly, very sandy,

silty
w ay, dark-gray, very gravelly, very sandy, silty
Qwlt Clay, dark 11 dy, silt
Clay, dark-gray, gravelly, sandy, very silty
Qwel Silt, dark-eray, very soft
- Silt, dark-gray, slightly gravelly, sandy, very
clayey
it ay, dark-gray, very gravelly, sandy, silty
Qi Clay, dark: 11 dy, silt

Clay, dark-gray, very sandy; scattered fine gravel

and very coarse sand particles

Clay, dark-gray, sandy, gravelly. Streaks of very

coarse to fine sand

H ok ok ok
Reference number 108
Location: 94-52-18bbbb
Drilled by: USGS
Source of data: D
Elevation: 1264
Geologic
Unit Description
Qwlt Clay, brown, sandy
Clay, gray, sandy
Kn? Chalk (7), weathered
Kn Shale, black with thin light-gray streaks
H sk ok ook
Reference number 109
Location: 94-52-26baaa
Drilled by: SDGS
Source of data: S
Elevation: 1213
Geologic
Unit Description
Qwlt Till, clayey, yellowish-gray (5Y7/2), sandy, silty,
chalky, some iron staining, calcareous
Till, clayey, light brownish-gray (5YR6/1), sandy,
silty, calcareous; very sandy and gravelly from
60 to 80 feet
Qo Outwash, gravel, fine to coarse and sand, medium to
very coarse, subangular to subrounded; gravel
composed of wide range of igneous, metamorphic
and sedimentary rock fragments; sand is 70%
quartz, 20% carbonates
Kg Shale, hard, speckled medium-gray (N5),

calcareous. Sample from 170 to 180 feet contains

gravel and coal

9- 18
18- 27
27- 32
32- 42

42- 47
47- 57

57- 84
84- 97

Depth
Feet

0- 20
20- 27

27- 36
36- 42

Depth
Feet

80-170

170-185



Reference number 110
Location: 94-52-28bbbb
Drilled by: USGS
Source of data: D
Elevation: 1231

Geologic
Unit Description
Qwlt Clay, dark yellow-brown to dark-brown; gravelly,
very sandy, very silty
Clay, dark red-brown; gravelly, very sandy, very
silty
Clay, dark gray-brown; gravelly, very sandy, very
silty
Clay, dark-gray; gravelly, very sandy, very silty
Qu Sand interbedded with very coarse to very fine gravel.
Very clayey 60 to 65 feet
Kc Shale, dark-gray, very hard
Reference number 111
Location: 94-52-28dddd
Drilled by: USGS
Source of data: D
Elevation: 1227
Geologic
Unit Description
Qwlt Clay, brown; gravelly, very sandy, silty

Clay, dark-brown to dark gray-brown; gravelly,
sandy, silty

Clay, dark-gray; slightly gravelly, sandy, silty.
Slightly moist, very tough

L

Reference number 112
Location: 94-52-30abaa
Drilled by: SDGS
Source of data: D
Elevation: 1321

Geologic
Unit Description

Qwlt Till, yellow-brown to brown clay, soft, sticky, very
few pebbles, slightly silty
Till, blue-gray clay; wet and sticky; pebbly

Note: Farm across road has well in Kn at 85 feet

83

Depth
Feet
0- 8
8- 12 -

12- 17
17- 51

51- 65
65- 67

Depth
Feet

0- 17
17- 22
22- 97

Depth
Feet

0- 45
45- 65
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Reference number 113
Location: 94-52-33bbbb
Drilled by: USBR
Source of data: S
Elevation: 1235

Geologic
Unit Description
Qwit Till, clayey, yellowish-gray (5Y7/2), silty,

sandy, highly calcareous

Till, clayey, light-gray (N7), silty, sandy,
highly calcareous

Till, clayey, yellowish-gray (5Y7/2), silty,
sandy, highly calcareous

Kc Bentonite, light-gray (N8-N7), slightly silty, slightly

calcareous in spots

Shale, medium light-gray (N6); massive; noncal-

careous
Kg Shale, medium light-gray (N6); massive; white specks;
: calcareous. Some speckled light-gray limestone
Reference number 114
Location: 94-52-35bbbb
Drilled by: USBR
Source of data: S
Elevation: 1215
Geologic
Unit : Description
Qwlt Till, clayey, yellowish-gray (5Y7/2), silty,

sandy, highly calcareous
Till, clayey, light-gray (N7), silty, sandy,
highly calcareous
Qo Sand, medium; fine gravel, subangular to rounded,
consists of quartz grains, igneous and metamorphic
rock fragments, siltstone and limestone pebbles;
trace of coal. Medium gravel at 110 to 120 feet

Qt Glacial till, clayey, medium-gray (N5), silty, sandy,
chalky, highly calcareous
Kg Shale, medium-gray (N5), contains many white cal-

careous specks; hard, massive, highly calcareous.
Contains some crystalline limestone

Reference number 115
Location: 94-52-35c¢cccc
Drilled by: USGS
Source of data: D
Elevation: 1208

Geologic
Unit Description

Depth
Feet
0- 20
20- 30
30- 40
40- 50
50-150
150-160

Depth
Feet

0- 20

20- 90

90-200

200-210

210-220

Depth
Feet



Reference number 115 (continued)

Qwlt Clay, red-brown, very silty, very sandy, gravelly
Clay, dark-brown to gray-brown, silty, sandy,
gravelly
Clay, dark-gray, silty, sandy, gravelly
Clay, dark-gray, silty, very sandy, gravelly.
Moist and sticky
Qo Sand, very coarse to fine, gravelly. Clean, loose

Reference number 116
Location: 94-53-10cdcc
Drilled by: SDGS
Source of data: D
Elevation: 1393

Geologic
Unit Description
Qwlt Till, yellow-brown to brown clay, pebbly, siity,
some rocks
Till, brown to gray clay, very sticky, silty, no
pebbles, calcareous
Kn Chalk, light-gray, highly calcareous
Reference number 117
Location: 94-53-11dddd
Drilled by: USBR
Source of data: S
Elevation: 1339
Geologic
Unit Description
Qwlt Till, yellowish-gray (5Y8/1), clay, chalky, silty,
pebbly, highly calcareous
Till, light-gray (N7), clay, silty, highly
calcareous
Kn Chalk, very light-gray (N8), highly calcareous
Reference number 118
Location: 94-53-16bbbb
Drilled by: SDGS
Source of data: D
Elevation: 1320
Geologic
Unit Description

Road fili
Qwlt Till, yellow-brown; hit heavy rocks; gravel

0- 17

17- 22
22- 47

47- 88
88- 97

Depth
Feet
0- 45

45- 83
83- 90

Depth
Feet
0- 30

30- 60
60- 80

Depth
Feet

0- 4
4- 9

85
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Reference number 118 (continued)

Till, yellow-brown, pebbles
Till, olive-gray, pebbles and cobbles
Till, dark-gray

Kn Chalk

Reference number 119
Location: 94-53-17ccdc
Drilled by: USGS
Source of data: D
Elevation: 1278

Geologic
Unit Description
Qwlt Clay, dark yellow-brown, very sandy, very gravelly
Gravel, very sandy, very clayey; tight; dry
Clay, dark-red-brown, very sandy, very gravelly
Clay, dark-gray, silty, very sandy, very gravelly
Qu Silt, black, scattered sand grains. Swampy smell.
Turned auger green '
Kn Shale, light-gray to dark-gray, very plastic, sticky
Reference number 120
Location: 94-53-18bbbb
Drilled by: USBR
Source of data: S
Elevation: 1256
Geologic
Unit Description
Qwlt Till, grayish-yellow (5Y8/4), clay, silty, chalky,

highly calcareous. Becomes yellowish-gray (5Y8/1),
from 20 to 40 feet
Kn Chalk, white (N9), highly calcareous
Driller has chalk at 42 feet

Reference number 121
Location: 94-53-19bbbb
Drilled by: USGS
Source of data: D
Elevation: 1259

Geologic
Unit Description

Qwlt Clay, brown, very sandy, gravelly, silty; sticky
Clay, gray-brown, very sandy, gravelly, silty
Clay, gray, very sandy, gravelly, silty; soft,

9- 14
14- 19
19- 37
37- 45

Depth
Feet

0- 40
40- 70

Depth
Feet

0- 22
22- 24



Reference number 121 (continued)

sticky

Reference number 122
Location: 94-53-21ccce
Drilled by: SDGS
Source of data: D
Flevation: 1193

Geologic
Unit Description

Road fill

Qc Colluvium, brown-black
Black material with pebbles intermixed

Qo Sand, very fine, brown-gray; water at 15 feet
Sand, very fine, yellow-brown; saturated
Sand, brown-gray; very sticky; saturated
Clay, gray, sandy; saturated; 50% sand
Sand, yellow-brown to brown—gray, 75% sand
Sand, gray-brown, coarse; saturated
Sand, very coarse, yellow—brown saturated
Sand, yellow—brown very coarse; saturated;

some coal at 100 feet
Kg Shale

% % % ok

Reference number 123
Location: 94-53-22bccb
Drilled by: USGS
Source of data: D
Flevation: 1288

Geologic
Unit Description

Qwlt Clay, dark-red-brown, silty, sandy, gravelly

Clay, dark-gray, very silty, very sandy, gravelly;

wet, sticky. Gravel streak about 60 feet?
Kn Clay, dark-gray, very soft, silty?

# ok ok ok

Reference number 124
Location: 94-53-25bbbb
Drilled by: USGS
Source of data: D
Elevation: 1385

Geologic
Unit Description

Qwlt Clay, dark-brown, very silty, sandy, slightly

87

24- 97

Depth
Feet

0- 4
4- 9
9- 14
14- 24
24- 34
34- 39
39- 60
60- 80
80- 90
90-100

100-115
115-119

Depth
Feet

0- 19

19- 75
75- 77

Depth
Feet
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Reference number 124 (continued)

gravelly 0- 27
Clay, blue-black, very silty, sandy, gravelly;

wet, sticky 27- 43
Clay, black- to dark-gray, very sandy, very gravelly.

Thin sand and gravel streaks 60 to 75 feet; wet 43- 75
Silt and clay, black, sandy, few scattered gravel

particles? Very tight and dense, well indurated 75- 97

Reference number 125
Location: 94-53-27addd
Drilled by: USBR
Source of data: S
Elevation: 1277

Geologic Depth
Unit Description Feet
Qwlt Till, clayey, yellowish-gray (5Y7/2), silty,
sandy, mottled oxidation, noncalcareous 0- 10
Till, as above only calcareous 10- 30
Till, clayey, light-gray (N7), very silty and sandy,
highly calcareous 30-120
Qo Sand, medium; fine gravel, subangular to sub-

rounded, contains igneous and metamorphic rock

fragments, quartz grains, siltstone and

carbonate pebbles, and coal 120-180
Kg Shale, medium-dark-gray (N4); massive; hard;

contains many small white calcareous specks,

highly calcareous, becoming silty and sandy

at 190 feet 180-200

* ok ok ok

Reference number 126
Location: 94-53-30cccc
Drilled by: SDGS
Source of data: D
Elevation: 1161

Geologic Depth
Unit Description Feet
Road fill 0- 4
Qal Clayey material, brown-yellow to brown-gray,
and sand, very fine, silty; water at 18 feet 4- 19
Qo Sand, very fine, brown-gray to gray; saturated 19- 63
Gravel, gray-brown, with fine sand 63- 95
Kg Shale 95-105

Reference number 127
Location: 94-53-36aaaa



Reference number 127 (continued)
Drilled by: USBR

Source of data: S

Elevation: 1331

Geologic
Unit Description
Qwlt Till, clayey, yellowish-gray (5Y7/2), silty,
sandy, highly calcareous
Till, clayey, light-gray (N7), silty, sandy, highly
calcareous
Qo Sand, medium; medium gravel, subangular to
rounded, contains igneous and metamorphic rock
fragments, quartz grains, limestone and siltstone
pebbles
Kc Shale, medium-light-gray (N6), massive to banded;
slightly calcareous to noncalcareous
Reference number 128
Location: 94-54-1addd
Drilled by: USGS
Source of data: D
Elevation: 1334
Geologic
Unit Description
Qwlt Clay, light-brown, very gravelly, very sandy, silty
Clay, light-gray-brown, very gravelly, very sandy,
silty
Clay, gray, very gravelly, very sandy, silty
Clay, dark-gray-brown, scattered sand and gravel
particles. Very plastic
Clay, dark-brown, sandy, silty, gravelly, very plastic.
Lighter yellow-brown 77 to 87 feet.
Kn Shale, very dark-gray; very hard and dry
EE R O
Reference number 129
Location: 95-51-1bbbb
Drilled by: USGS
Source of data: D
Elevation: 1346
Geologic
Unit Description
Qwlt Clay, medium-brown, gravelly, sandy, very silty;

soft, moist

Clay, dark-brown, very gravelly, very sandy,
silty; hard, very slightly moist

Clay, dark-blue-black, gravelly, slightly sandy;
hard, tough

- 89

Depth
Feet

0- 20
20- 90

90-120
120-140

Depth
Feet

0- 27

27- 37
37- 67

67- 72

72- 87
87- 97

Depth
Feet
0- 17
17- 30
30- 34
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Reference number 129 (continued)

Qu Silt, dark-gray; soft. “Swampy” odor. Very few, if
any, sand-size or coarser particles; no visible
organic material

Qo Sand, very coarse to fine, gravelly. Coarse gravel
70 to 72 feet
Kn Claystone, light-gray; very soft
Shale, dark-gray; tough; white-speckled
Reference number 130
Location: 95-51-5abaa
Drilled by: USGS
Source of data: D
Elevation: 1281
Geologic
Unit Description

Road fill and soil
Qwlt Clay and silt, light-cream-tan; few scattered

fine sand grains

Clay, dark-brown, slightly gravelly, very sandy,
very silty

Clay, dark-brown, gravelly, sandy, silty. Streaks
black, gray, and very dark-brown; very clayey
gravel or very gravelly clay

Clay, gray, slightly gravelly, very sandy, very silty;
soft, moist, plastic

Clay, dark-gray-black, very gravelly, sandy, silty;
tough, plastic. Boulder at 54 feet

% ok ok ok
Reference number 131
Location: 95-51-5bbbb
Drilled by: SDGS
Source of data: D
Elevation: 1262
Geologic o
Unit Description
Qwlt Clay, buff, sandy and pebbly
Clay, gray, sandy, fewer pebbles
Qo Gravel, drilled very rough. Circulation went back-

wards, got gas from hole

Reference number 132
Location: 95-51-10dddd
Drilled by: USGS
Source of data: D
Elevation: 1371

34- 55
55- 84

84- 89
89- 92

12- 32

32- 42
42- 47
47- 54

Depth
Feet

0- 15
15- 45

45- 80



Reference number 132 (continued)

Geologic
Unit Description
Road fill "
Qwlt Clay, yellow-brown to brown, very gravelly, sandy;

slightly moist
Clay, dark-red-brown, gravelly, sandy, silty
Clay, brown, very gravelly, very sandy; thin streaks
light-gray and tan fine sand
Kn Claystone, light-cream-tan at top to light-gray with
thin dark-gray streaks at bottom

® ok ockosk

Reference number 133

Location: 95-51-12c¢cce

Drilled by: SDGS

Source of data: S

Elevation: 1432

Geologic

Unit _ Description

Qwlt Till, clay-rich, brown-yellow, sandy, calcareous,
oxidized; (rocks 16-19 feet)

Qks Clay, olive-gray, smooth, compact; tougher drilling
below 18 feet; occasional small pebble or sand
grain; calcareous; interbedded with medium-dark-
gray and light-green-gray (some sandy), compact,
weakly calcareous clay

Core: dark green-gray sandy clay, wet; weakly
calcareous; resembles alluvium beds in section at
Newton Hills

Same

Qks-Qkg Clay, light olive-gray to tan, sandy, with stringers
of “western sand” below about 46 feet; mainly sand
below 60 feet; some gravelly zones

Kn Chalk, yellow, soft, oxidized; easy drilling;
white chalk at 100 feet; rougher drilling at
108 feet

Chalk or marl, gray; choppy drilling

Reference number 134

Location: 95-51-13aaaa

Drilled by: SDGS

Source of data: D

Elevation: 1460

Geologic

Unit Description

Qwlt Clay, buff, pebbly, sandy

Clay, buff and gray mottled, sandy

Depth
Feet

4- 27
27- 31

31- 36
36- 42

Depth
Feet

18- 35

35- 40
40- 45

45- 75

75-112

112-115

Depth
Feet

0- 35
35- 65
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Reference number 134 (continued)

Clay, gray, sandy

Clay, light tan-white

Gravel, fine, “western”
Kn Clay, white, weathered

Clay, gray, fresh

E I 5
Reference number 135
Location: 95-51-16aaaa
Drilled by: SDGS
Source of data: D
Elevation: 1315
Geologic
Unit Description
Road fill
Qwlt Till, yellow-brown, with small pebbles
Till, brown-gray, with few pebbles; water at 41 feet
Qo Sand, fine, gray, to almost clay (50% sand);
saturated
Sand, gray (75% sand); saturated
Sand, very fine, gray (90% sand)
Kd Shale
E
Reference number 136
Location: 95-51-16bbbb
Drilled by: SDGS
Source of data: D
Elevation: 1301
Geologic
Unit Description
Qwlt Clay, buff; sand, carbonaceous
Kn Weathered

Unweathered
May be about 10 feet of Carlile

L

Reference number 137
Location: 95-51-18aaaa
Drilled by: USGS
Source of data: D
Elevation: 1259

Geologic
Unit Description

Qwlt Clay, dark-red-brown, slightly gravelly, sandy,
silty

65- 90
90- 95
95-115
115-145
145-160

Depth
Feet

0- 4
4- 35
35- 50

50- 70
70- 95
95-131
131-135

Depth
Feet

0- 10
10- 20
20- 50

Depth
Feet



Reference number 137 (continued)

Clay, dark-yellow-brown, streaks light-gray,
gravelly, very sandy, silty
Qks(?7) Clay, dark-brown; light-brown, gray, black and tan
streaks. Very gravelly, very sandy. Streaks of clayey
sand and gravel. Much iron-staining. (Alluvium-

Colluvium?)
Qit(?) Clay, dark-brown, very gravelly, very sandy, silty
Clay, dark-gray-black, gravelly, very sandy, silty
L
Reference number 138
Location: 95-51-18baaa
Drilled by: SDGS
Source of data: S
Elevation: 1248
Geologic
Unit Description
Qwit Till, clayey, light-brown (5YR6/4), sandy, silty,

pebbly, calcareous
Till, clayey, light-olive-gray (5Y6/1), pebbly, sandy,
silty, calcareous
Qo Outwash, medium sand to medium gravel, angular to
subrounded; wide variety of rock types; clayey.
2% clay from 50 to 60 feet, 50% clay from 60 to
70 feet, 75% clay from 70 to 80 feet

Qit(7) Till, clayey, light-olive-gray (5Y6/1), sandy, pebbly,
silty, calcareous
Kce-Kg Shale, medium-dark-gray (N4), fissile, plastic,

waxy; noncalcareous to partly calcareous.
Some till caving in 110 to 120 foot sample

%k sk ok ok
Reference number 139
Location: 95-51-24daaa
Drilled by: SDGS
Source of data: S
Elevation: 1435
Geologic
Unit Description
Qwlt Till, clayey, light-brown (5YR6/4), sandy, silty,
calcareous; becomes unoxidized in 20 to 30 foot
sample
Qo Outwash, gravel, fine to coarse, subangular to sub-
rounded, extreme variation in composition; sandy,
very clayey (50%) from 40 to 90 feet
Qit(?) Till, clayey, light-brownish-gray (5YR6/1), very sandy,

calcareous
Till, clayey, light-brownish-gray (5YR6/1), silty, sandy,
pebbly, calcareous

7- 15

15- 27
27- 32
32- 97

Depth
Feet

0- 20
20- 50
50- 80

80-110

110-125

Depth
Feet

0- 30

30- 90
90-100
100-130
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Reference number 139 (continued)

Till, clayey, light-brownish-gray (5YR6/1), silty, sandy,

pebbly, calcareous and Niobrara Marl
Driller has bedrock at 133 feet

* ok ok ok
Reference number 140
Location: 95-51-25dddd
Drilled by: SDGS
Source of data: D
Elevation: 1413
Geologic
Unit Description
Qwlt Clay, buff, sandy, many marl pebbles
Clay, gray, sandy, pebbly
Clay, gray, very silty, in part carbonaceous
Qo Gravel, pea-size
Kn Clay, white, calcareous
* %k ok %
Reference number 141
Location: 95-51-29dddd
Drilled by: SDGS
Source of data: D
Elevation: 1282
Geologic
Unit Description
Qwlt Clay, buff, very chalky
Kc Shale, Carlile
k% ok ook
Reference number 142
Location: 95-51-32dddd
Drilled by: SDGS
Source of data: S
Elevation: 1256
Geologic
Unit Description
Qwlt Till, clayey, yellowish-gray (5Y7/2), very sandy, silty,
calcareous
Till, clayey, light-olive-gray (5Y6/1), very sandy,
silty, calcareous, gravelly (about 50%) from 60 to
90 feet and from 135 to 140 feet .
Qo Outwash, sand, medium; fine gravel, subangular

to subrounded, sand is primarily quartz; gravel

is composed of igneous, sedimentary, and metamorphic
rock fragments

130-140

Depth
Feet

0- 25
25- 50
50- 75

75- 77
77- 95

Depth
Feet

0- 36
36- 60

Depth
Feet

0- 20

20-140

140-170



Reference number 142 (continued)

Qit Till, medium-gray (N5), consists mostly of reworked
shale, some sand, pebbles and chalk fragments,

silty, calcareous

Qit-Kg Till, as above and shale

Kg Shale (bit sample), medium-gray (N5);
hard, fissile, contains abundant white
calcareous specks

Reference number 143
Location: 95-51-34aaaa
Drilled by: SDGS
Source of data: D
Elevation: 1325
Geologic
Unit Description
Qwlt Till, yellow-brown
Till, brown to yellow-brown
Till, brown, with pebbles
Till, brown-gray, pebbles
Till, gray, pebbles
Till, yelow-gray to gray-yellow-brown
Till, yellow-gray-brown to brown, pebbles
Qo Sand, very fine, yellow-brown; 100% saturated
Sand, gray-yellow to gray-brown; saturated
Ke Shale, at about 135 feet (estimated)
L 3

Reference number 144
Location: 95-51-35aaaa
Drilled by: USGS
Source of data: D
Elevation: 1369

Geologic
Unit Description
Qwlt Clay, brown, gravelly, sandy, silty. Streaks

light-gray and tan
Clay, dark-red-brown, gravelly, sandy, silty
Clay, dark-brown, gravelly, sandy, silty
Clay, dark-gray, gravelly, sandy, silty

% ok ok ok

Reference number 145
Location: 95-52-8cccc
Drilled by: USGS
Source of data: D
Elevation: 1197

170-190
190-200

200

Depth
Feet

0- 9

9- 14
14- 19
19- 34
34- 39
39- 44
44- 75
75-110
110-135

Depth
Feet

0- 10
10- 20
20- 37
37- 97
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Reference number 145 (continued)

Geologic
Unit Description
Qwlt Clay, dark-brown with light-tan carbonate nodules,

sandy, gravelly
Clay, light-brown, gravelly, sandy; wet
Clay, dark-gray, slightly gravelly, very sandy
Qo Sand, coarse to fine, slightly gravelly, silty,
slightly clayey
Gravel, fine, and very coarse to medium sand.

Some medium gravel, streaks of very coarse gravel.

Clean, loose; abundant lignite

* % ok ok

Reference number 146
Location: 95-52-8dccc
Drilled by: SDGS
Source of data: S
FElevation: 1233

Geologic
Unit Description

Qwlt Till, clayey, yellowish-gray (5Y7/2), sandy, silty,

calcareous
Till, clayey, light-olive-gray (5Y6/1), very sandy;

sample is 50% coarse sand and fine gravel

Qo Outwash, coarse sand to medium gravel, subangular
to subrounded; consists of igneous, metamorphic
and sedimentary rock fragments; sand fraction is
mostly quartz, some pyrite present

Kg(D Hole goes through gravel and into bedrock at
150 feet, samples not available below 90 feet

* ok ok ok

Reference number 147
Location: 95-52-8dddd
Drilled by: SDGS
Source of data: D
Elevation: 1229

Geologic
Unit Description

Qwit Clay, buff, sandy, pebbly
Clay, gray, sandy, pebbly
Gravel, pea-size
Clay, gray, sandy

Qo Sand, coarse; fine gravel
Sand, coarse and granular
Gravel, fine to coarse

X ok ok ok

Depth
Feet

0- 8
8- 14
14- 30

52- 97

Depth
Feet

0- 30
30- 60

60- 90

Depth
Feet

0- 23
23- 27
37- 42
42- 65
65- 80
80-140
140-155



Reference number 148
Location: 95-52-11dddd
Drilled by: SDGS

Source of data: S
Elevation: 1187

Geologic
Unit

Qo

Description

Gravel, fine to medium, oxidized to 40 feet, sub-
angular to subrounded, sandy, silty; trace of
alluvium; gravel composed of variation of igneous,
metamorphic and sedimentary rock fragments.
Trace of coal (3%)

Sand, medium to very coarse, mostly subrounded,
wide variety of mineral and rock fragments.

Trace of fine gravel (2%); trace of coal (5%)

Hole abandoned at 145 feet because of rocks and lost

Reference number 149

Location: 95-52-

Drilled by: SDGS
Source of data: D

Elevation: 1228

Geologic
Unit

Qo

Reference number 150

Location: 95-52-

Drilled by: SDGS
Source of data: S

Elevation: 1231

Geologic
Unit

Qwlt

Qo

circulation
E I S
15adad
Description
Losing mud, no return
Sand, fine
Gravel, nut-size
Clay or sand
EE R
15bbaa
Description

Till, clay, pale-olive (10YR6/2), very sandy,
silty, calcareous

Till, clay, light-brownish-gray (5YR6/1), very
sandy, silty, calcareous. Gravelly from 30 to 50
feet

Outwash, coarse sand to medium gravel, subangular
to subrounded; gravel is igneous, metamorphic

and sedimentary rock fragments, (much limestone,

granite, shale fragments), some pyrite

ok sk ook

97

Depth
Feet

Depth
Feet

0- 60
60- 65
65-105

105-110

Depth
Feet

0- 10

10- 60

60- 80
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Reference number 151
Location: 92-52-18dccc
Drilled by: USGS
Source of data: D
Elevation: 1236

Geologic
Unit Description
Qwlt Clay, dark-red-brown, gravelly, sandy, silty

Clay, dark-red-brown, gravelly, very sandy, silty.
Thin streaks of coarse sand
Qu Clay, dark-brown with tan streaks; very gravelly,
very sandy, light-tan carbonate nodules, thin
black streaks (may be buried soil)

Qit Clay, dark-blue-gray to black; very gravelly, very
sandy; hard
Clay, dark-gray, gravelly, very sandy, silty
L B

Reference number 152
Location: 95-52-19addd
Drilled by: USGS
Source of data: D
Elevation: 1213
Geologic

Unit Description
Qwlt Clay, dark-brown, gravelly, sandy

Sand, very coarse and fine gravel; thin streaks of
coarse gravel

Clay, brown, very sandy, and very clayey; fine to
medium sand

Sand, medium to fine, little coarse; gravelly,
interbedded with dark-gray sandy clay

Clay, dark-gray, gravelly, sandy, silty

Qo Gravel, fine, very sandy, and very gravelly sand,

mixed and interbedded. Some coarse gravel and
some fine sand

Reference number 153
Location: 95-52-25dddd
Drilled by: SDGS
Source of data: S
Elevation: 1223

Geologic
Unit Description

Qwlt Till, clayey, yellowish-gray (5Y7/2), sandy, silty,
calcareous, very chalky from 10 to 20 feet ..
Till, clayey, light-olive-gray (5Y6/1), sandy, very

Depth
Feet

37- 39

39- 42
42- 82

Depth
Feet

0- 20
20- 22
22- 28
28- 33
33- 55

55- 97

Depth
Feet



Reference number 153 (continued)

silty, calcareous .
Till, clayey, light-brownish-gray (5YR6/1), sandy,

silty, calcareous, more compact than till above

Qo Outwash, coarse sand to medium gravel, subangular
to subrounded, composed of igneous, sedimentary,
and metamorphic rock fragments; sand is primarily
quartz; some pyrite, some till present in sample.
Coarse gravel from 70 to 80 feet

Qt Till, clay, light-brownish-gray (5YR6/1), silty,
pebbly, calcareous; sample mixed with some fine
to medium gravel. Trace of shale from 110 to

120 feet

Kg Shale, medium-gray (N5), hard, fissile,
calcareous, contains abundant white calcareous
specks

Reference number 154

Location: 95-52-31aaaa

Drilled by: USGS

Source of data: D

Elevation: 1224

Geologic

Unit Description
Qwit Clay, dark-yellow-brown, gravelly, very sandy, silty

Clay, dark-brown, gravelly, very sandy, silty

Clay, brown, gravelly, sandy, with thin streaks of
sand and gravel; little coarse gravel

Clay, dark-gray, very gravelly, very sandy, silty.
Stopped on rock at 72 feet

Reference number 155

Location: 95-52-32abbb

Drilled by: SDGS

Source of data: S

Elevation: 1170

Geologic

Unit Description
Sample missing (driller has alluvium and outwash)

Qo Outwash, gravel fine to coarse, angular to sub-
rounded, wide variety of rock types, sandy

Qt Till, clayey, medium-gray (N5), sandy, pebbly,
calcareous

Kg Shale, medium-gray (N5), very limey, speckled,

some crystalline limestone, calcareous

30- 40
40- 60

60- 90

90-120

120-125

Depth
Feet

0- 12
12- 37

37- 47
47- 72

Depth
Feet

0- 20
20-145
145-162
162-173

99
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Reference number 156
Location: 95-52-34aaaa
Drilled by: SDGS
Source of data: D
Elevation: 1236

Geologic
Unit Description
Qwlt Clay, buff, sandy and pebbly

Sand, coarse, and pea-size gravel, oxidized
Clay, gray, sandy
Qo Gravel, pea-size
Clay, dark-gray, sandy, extremely hard
Gravel, pea to nut-size. Caving, abandoned hole

& K ok ok

Reference number 157
Location: 95-52-34baaa
Drilled by: SDGS
Source of data: S
Elevation: 1227

Geologic
Unit Description

Qwlt Till, clayey, light-brown (5YR6/4), sandy, silty,
pebbly, calcareous becoming light-gray and
unoxidized in 20 to 30 foot sample

Till, clayey, light brownish-gray (5YR6/1)

Qo Outwash, medium sand to medium gravel, sub-
angular to subrounded, contains wide variety of
igneous, metamorphic and sedimentary rock
fragments. Much of sand fraction is rounded
quartz grains

® ok ock ok

Reference number 158

Location: 95-53-1bbbb

Drilled by: USGS

Source of data: D

Elevation: 1267

Geologic

Unit Description

Qwit Clay, dark-brown, very sandy, very gravelly

Qo Gravel, fine; coarse to fine sand, very clayey
to very gravelly; very sandy clay

Gravel and sand interbedded with very gravelly

sandy clay

Qt Clay (?7), dark-blue-gray, very gravelly, very sandy;
tough

Qal Silt, black, light-gray, and dark-gray (laminated?)

Depth
Feet
0- 15
15- 35
35- 40
40- 52
52- 67
67- 90

Depth
Feet

0- 30
30- 60

60-120

Depth
Feet

0- 12
12- 31
31- 43
43- 55



Reference number 158 (continued)

Many flakes of organic (7) matter. Slight swamp

smell
Reference number 159
Location: 95-53-1dddd
Drilled by: USGS
Source of data: D
Elevation: 1251
Geologic
Unit Description
Qwlt Clay, yellow-brown, gravelly, sandy, very silty
Clay, light-yellow-brown to light-tan; gravelly,
sandy. Gradually changes to gray-brown by 27 feet
Clay, dark-gray, gravelly, sandy, slightly silty
Qwel(?) Silt, dark-gray; tight; soft
Qit(M Clay, dark-gray, gravelly, sandy, very slightly silty
Clay, dark-gray to light-brown, very gravelly, sandy.
Very tight and tough. Streaks of rust, marl pebbles,
soft (decomposed).
Clay, dark-gray-brown, few thin light-brown streaks.
Gravelly, sandy, tough
Ke Shale, black; waxy; very tough
% %k % sk
Reference number 160
Location: 95-53-4bbbb
Drilled by: SDGS
Source of data: D
Elevation: 1387
Geologic v
Unit Description
Road fill
Qwlt Till, yellow-brown, with small pebbles
Till, gray-brown, with few pebbles, to silt,
gray, fine
Kn(M Bedrock
k ok ok ok

Reference number 161
Location: 95-53-5dddd
Drilled by: SDGS
Source of data: D
Elevation: 1432

Geologic
Unit Description

55- 77

0- 17

17- 27
27- 33
33- 37
37- 47

47- 62

62- 67
67- 92

Depth
Feet

0- 4
4- 39

39- 46
46- 50

Depth
Feet
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Reference number 161 (continued)

Qwlt Till, yellow-brown to brown clay; silty, pebbly,

some small rocks; dry

Qwel Loess, clayey silt, very fine, yellow-brown; dry

(pulled auger from 60 feet)
Loess, brown, silt, clayey, very fine; dry
Kn Marl, weathered, yellow
Marl, unweathered

* k¥ %

Reference number 162
Location: 95-53-7cccce
Drilled by: SDGS
Source of data: D
Elevation: 1415
Geologic

Unit Description
Qwlt Clay, buff, silty
Qkg Sand, coarse; fine gravel, quartzite and

feldspar
Kn Marl, weathered
® ok ¥ X

Reference number 163
Location: 95-53-7dddd
Drilled by: SDGS
Source of data: D
Elevation: 1446
Geologic

Unit Description

Road fill
Qwlt Till, yellow-brown, pebbles and cobbles
Till, brown-gray, pebbles and cobbles

Qo Sand, gray-brown to gray, fine, clayish

material; moist, water at 59 feet

Sand, gray-brown to gray, very fine, wet

Reference number 164
Location: 95-53-11cccc
Drilled by: SDGS
Source of data: D
Elevation: 1296

Geologic

Unit

Qwlt

Description

Clay, buff, sandy, much chalk
Clay, gray, sandy, much chalk

0- 53

53- 60
60- 80
80- 85
85- 95

Depth
Feet

0- 3

3- 30
30- 35

Depth
Feet

0- 4
4- 34
34- 49

49- 59
59-135

Depth
Feet

0- 15
15- 25



Reference number 164 (continued)

Kn Marl, unweathered
EA S
Reference number 165
Location: 95-53-11dddd
Drilled by: USGS
Source of data: D
Elevation: 1266
Geologic
Unit Description
Qwlt Clay, light-yellow-brown to tan; very gravelly,
sandy
Clay, medium-brown; very gravelly, very sandy,
plastic
Kn Shale, medium-gray, very tough. Abundant pyrite
and some fragments of Inoceramus?
H ok Ok sk
Reference number 166
Location: 95-53-12dddd
Drilled by: USGS
Source of data: D
Elevation: 1261
Geologic
Unit Description
Qwlt Clay, dark-brown, gravelly, very sandy, very silty
Clay, light-yellow-brown, gravelly, very sandy,
silty; very sticky
Clay, dark-gray, very gravelly, very sandy, silty;
tough
Kn Shale, light-gray; very sticky but soft
¥ ok % %
Reference number 167
Location: 95-53-15bbbb
Drilled by: SDGS
Source of data: D
Elevation: 1373
Geologic
Unit Description
Road fill
Qwlt Till, yellow-brown, with small pebbles
Qo(M ~ Sand, gray, fine to silty material, moist
Kn Marl

Depth
Feet
0- 7
7- 30
30- 35

Depth
Feet

7- 27

27- 48
48- 52

Depth
Feet

0- 4
4. 44
44- 87
87- 95
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Reference number 168
Location: 95-53-16bbbb
Drilled by: SDGS
Source of data: D
Elevation: 1456

Geologic
Unit Description
Road fill
Qwlt Till, yellow-brown; pebbles and cobbles
Till, yellow-brown to brown; pebbles
Till, brown; moist; pebbles and cobbles
Kn Marl
* %k ok ok
Reference number 169
Location: 95-53-18cccc
Drilled by: USGS
Source of data: D
Elevation: 1459
Geologic
Unit Description
Qwlt Silt, dark-red-brown; very sandy, gravelly, clayey

Clay, dark-brown; very sandy, very gravelly,
very silty. Streaks of sandy gravel 70 to 72 feet
Qo Sand, black, fine to very fine, clayey(?). Very
tight and hard packed. Scattered fine gravel
and coarse sand grains

kok g ¥
Reference number 170
Location: 95-53-21bbbb
Drilled by: SDGS
Source of data: D
Elevation: 1426
Geologic .
Unit Description
Qwlt Till, yellow-brown to brown clay; silty, sandy, pebbly,
some rocks
Till, blue-gray clay; silty, sandy, pebbly, some
rocks; water at about 28 feet
Kn Marl

* ok Rk K

Reference number 171
Location: 95-53-24d
Drilled by: PD

Source of data: D
Elevation: 1260

Depth
Feet

4- 14
14- 19
19- 53
53- 55

Depth
Feet

0- 17
17- 72

72- 97

Depth
Feet
0- 26

26- 82
82- 90



Reference number 171 (continued)

Geologic
Unit Description
Qwlt Till, yellow
Kn Marl
Reference number 172
Location: 95-53-26dddd
Drilled by: SDGS
Source of data: D
Elevation: 1286
Geologic
Unit Description
Qwlt Clay, buff, chalky, sandy

Clay, gray, sandy

Till, clay, buff, sandy (perhaps a second till)
Kn Marl, weathered

Marl, unweathered

EEEE

Reference number 173
Location: 95-53-30cccc
Drilled by: SDGS
Source of data: D
Flevation: 1460

Geologic
Unit Description

Road fill
Qwel Loess
Kn Marl

Reference number 174
Location: 95-53-33aaad
Drilled by: USGS
Source of data: D
Elevation: 1259

Geologic
Unit Description

Qwlt Till, yellow-brown to brown clay, silty and sandy,
pebbly
Till, blue-gray clay to dark-gray clay, silty, sandy,
and pebbly; water at 23 feet
Drills very easily in 4th gear, no cuttings, must be
sand

105

Depth
Feet

0- 23
23- 60

Depth
Feet

0- 21
21- 40
40- 56
56- 60
60- 80

Depth
Feet

0- 5

5- 40
40- 65

Depth
Feet
0- 23
23- 36
36- 43
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Reference number 174 (continued)

Sand and clay, about 50% each; not many cuttings;

lots of water

£ I S 3
Reference number 175
Location: 95-53-36aaaa
Drilled by: USGS
Source of data: D
Elevation: 1259
Geologic
Unit Description
Qwlt Clay, brown, sandy
Clay, gray, sandy
Clay, dark-gray, sandy
Shale, light- to medium-gray; soft
Kc(?) : Shale, black with thin light-gray streaks
L S S
Reference number 176
Location: 96-51-35cccc
Drilled by: USGS
Source of data: D
Elevation: 1305
Geologic
Unit Description
Qwlt Clay, dark-brown, gravelly, very sandy, silty;
moist
Clay, dark gray-brown, gravelly, very sandy, silty;
moist
Clay, dark-gray, gravelly, sandy, silty; slightly
moist; tough
Clay, medium-gray; very slightly gravelly, very
slightly sandy, very silty; soft
Clay, dark-gray; gravelly, sandy, very silty; tough
Qu Silt, medium-gray, no coarser grains. Tight, moist
L S
Reference number 177
Location: 96-52-31dddd
Drilled by: USBR
Source of data: D
Elevation: 1237
Geologic
Unit Description
Qwlt Silt, brown, clay, chalk

Till, brown

43- 85

Depth
Feet

0- 18
18- 44
44- 57
57-77
77- 78

Depth
Feet
0- 20
20- 22
22- 60
60- 67

67- 87
87- 97

Depth
Feet

0- 11
11- 18



Reference number 177 (continued)

Qo

Kg(?)

Till, brown and gray

Sand and gravel, coarse, with cobblestone
Sand and gravel, silty, gray

Gravel, coarse, silty, and cobblestone

Reference number 178
Location: 96-53-34ccce
Drilled by: USBR
Source of data: D

Elevation: 1322

Geologic
Unit

Qwlt
Kn

Reference number 179
Location: 96-53-34dddd
Drilled by: USGS
Source of data: D

Elevation: 1289

Geologic
Unit

Qwlt

Shale, gray
L S
Description
Till, brown
Till, gray
Marl and shale
* ok ok ¥
Description

Clay, dark-brown, silty, very sandy, gravelly

Clay, dark-brown, silty, sandy, slightly gravelly;
very soft, plastic

Sand, coarse to fine, mostly fine, slightly gravelly.
Coarse gravel (to 1% inch diameter) in thin streaks

Shale, dark-gray, light-gray streaks; very soft at
top

18- 54
54-110
110-160
160-172
172-190

Depth
Feet

0- 15
15- 17
17- 38
38- 57
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