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SELECTED FACTURS FOR CONVERTING
INCH-POUND UNITS TO THE INTERNATIONAL SYSTEM (SI)
OF METRIC UNITS

A dual system of measurements--inch-pound units and the International
System (S1) of metric units--is given in this report. SI is an organized
system of units adopted by the 11th General Conference of Weights and
Measures in 1960. Selected factors for converting inch-pound units to

SI units are given below.

Multiply inch-pound unit By To obtain SI unit
Acre 0.4047 hectare (ha)
Foot (ft) 0.3048 meter {(m)

Inch (in.) 25.4 millimeter {mm)




GROUND-WATER DATA
FOR

TOWNER COUNTY, NORTH DAKOTA

By

Ronald L. Kuzniar and P. G. Randich

INTRODUCTION

The investigation of the geology and occurrence of ground water 'in
Towner County (fig. 1) was made cooperatively by the U.S. Geelogical
Survey, North Dakota State Water Commission, North Dakota Geological
Survey, and Towner County Board of Commissioners., The results of
the investigation will be published in three separate parts. Part |
is an interpretive report describing the geology of the study area,
part Il is a compilation of the ground-water data, and part III is an
interpretive report describing the ground-water resources. Part II
(this report) makes available geologic and hydrologic data collected
during the county investigation and functions as a reference for the

other reports.

Purpose

The purpose of the investigation was to provide detailed geologic
and hydrologic information needed for the orderly development of water
supplies for municipal, domestic, livestock, irrigation, industrial,
and similar uses. Specifically, the objectives were to (1) determine
the location, extent, and nature of the major aquifers; (2) evaluate
the occurrence and movement of ground water, including the sources of
recharge and discharge; (3) estimate the quantities of water stored in
the glacial aquifers; (4) estimate the potential yields to wells tapping
the major aquifers; (5) determine the chemical quality of the ground

water; and (6) identify current and potential use of the ground water.

Location-Numbering System

The location-numbering system used in this report is based on the
public land classification system used by the U.S. Bureau of Land

Management. The system is illustrated in figure 2. The first numeral
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denotes the township north of a base line, the second numeral denotes

the range west of the fifth principal meridian, and the third numeral
denotes the section in which the well is located. The letters A, B, C,
and D designate, respectively, the northeast, northwest, southwest, and
southeast quarter section, quarter-quarter section, and quarter-quarter-
quarter section (l0-acre or 4-ha tract). For example, well 163-065-15ADC
is in the SWI4SElANEL4 sec. 15, T. 163 N., R. 065 W. Consecutive terminal
numerals are added if more than one well or test hole is recorded within

a 10-acre (4-ha) tract. The location of each well and test hole in the

tables is shown on plate 1 (in pocket).
Acknowledgments

The collection of data for this report was made possible by the
cooperation of residents and officials of Towner County, who furnished
essential information on wells and permitted water-level measurements
and the collection of water samples. Particular recognition is due to
the following personnel of the North Dakota State Water Commission:

A. E. Comeskey for logging of test holes and contributing to the
understanding of the stratigraphy, G. 0. Muri for chemical analyses
of water samples, and M. 0. Lindvig for scheduling of drilling
activities. Thanks are due to the private well drillers and drilling
companies that furnished drillers' logs and other information in this

report.
EXPLANATION OF TABLES AND METHODS OF DATA COLLECTION

The data in this report, which were collected chiefly between 1980
and 1981, are listed in tabltes 1-5. The pocints of collection are
shown on plate 1. The data consist of the following: (1) Geologic
and hydrologic records of wells and test holes, (2) water-level
measurements in observation wells, (3) ltithologic and geophysical
logs of test holes and wells, (4) chemical analyses of ground water
for major constituents, and (5) chemical analyses of ground water for
trace elements from selected wells. The data provided are useful
for evaluating geologic and ground-water conditions in Towner County.

For example, a person considering the construction of a new well can




locate the proposed site on plate 1. Depths, water quality, lithologies,
and water levels of nearby wells and test holes tapping the difterent
aquifers can be determined from the tables. However, use of the data

as a guide to conditions at different sites should be made with caution
because of the lenticular character of the water-bearing rocks and

varying water quality in some aquifers.

Records of Wells and Test Holes

Records of selected wells and test holes are given in table 1. Well
depth is the depth of casing for cpen-bottom wells or the base of the
deepest well screen for screened wells. Many test holes were converted
to observation wells for periodic water-level measurements and
water-quality sampling. At some sites two or three observation wells
were drilled in order to obtain water levels and water samples from
several aquifers. The observation wells were constructed of 1y4-inch
{(32-mm) plastic casing with 3-, 5-, or 6-foot (0.9-, 1.5-, or 1.8-m)
screens or 2-inch (51-mm) steel casing with 3-, 5-, 6-, 9-, 10-, or
12-foot (0.9-, 1.5-, 1.8-, 2.7-, 3-, or 3.7-m) screens. The observation
wells were developed by backwashing and, in some cases, jetting the
screened interval and were pumped a minimum of 10 hours for development

before water samples were collected for analysis.

Water Levels in Selected Wells

Table 2 lists the monthly and intermittent water levels in selected
wells, in feet below or above (+) land surface, that tap major aquifers
in Towner County. Water-level measurements began in 1980 and extended
through December 1981. Measurements will continue to be made in several
wells as part of the statewide observation-well network to monitor
changes in water levels as the ground-water resources of the area are

developed.

Logs of Wells and Test Holes

Logs collected from water-well drillers and other sources and logs
of test holes drilled as part of this project are included in table 3.

Minor changes in word order have been made on some of the drillers’




logs and logs from test holes drilled during previous investigations,
However, geologic interpretations shown on commercial and private well
logs are those of the drillers. Most test holes drilled during this
project and some wunicipal, industrial, and private wells have
geophysical logs in addition to a description of the materials
penetrated. The yeophysical logs are extremely useful for correlation
of geologic units. Grain-size determinations refer to the Wentworth
{1922) size scale. The color descriptions were determined by comparing
fresh samples with the Geoloyical Society of America's rock color

chart {1963).
Water Quality

The chemical composition and physical properties of water are
reported in the tables of analyses (tables 4 and 5). Water for samples
was obtained from privately owned wells by using the existing pumps and
from the North Dakota State Water Commission observation wells by
airlift. Generally enough water was pumped to clear the well column
and plumbing, then the sample was collected in a polyethylene bottle.
For those metals considered unstable, a separate sample was filtered
and acidified before transport to the laboratory. Most of the samples
were analyzed by the North Dakota State Water Commission, Bismarck,

N. Dak. Methods of analyses were generally those described by Brown

and others (1970) and Skougstad and others (1979). The results are
expressed in milligrams per liter (mg/L) or wmicrograms per liter (ug/L}).
A microgram per liter is one-thousandth of a milliigram per liter.

Orinking-water standards have been recommended by the National
Academy of Sciences-National Academy of Engineering (1972) at the
request of the Environmental Protection Agency. Standards for public
drinking-water supplies were establiished by the U.S. Environmental
Protection Agency (1976). These standards include the following
recommended iimits: dron (Fe}, 300 ug/L; manganese {Mn}, 50 ug/L;
sulfate (S04), 250 mg/lL; and chloride (C1}, 250 mg/L.

The following summation for farmstead use is modified from the
Federal Water Pollution Control Administration (19Y68) and the Naticnal

Academy of Sciences-National Academy of Engineering (1972).




KEY WALER QUALITY CRITERIA FUR FARMSTEAL USES

Reconmmendations (at point oi use)

Additional special-

Characteristic General rarustead uses use reguireuwents
Taste and odor-—---- Substantially free-—-----—--==
Substantially free-——=—---=-=—-
6.0 to 8.5--——-—-—--=-—=moa~= 6.8 to 8.5 dairy

sanitation

Total dissolved
inorganic solids~ 500 my/L (under certain
circumstances, higher
levels are acceptable)---~--

Tarbidity-—-<=-=-=---- Substantially riree-—---——==--
Hazardous trace
elements—~~=~-=---- Levels in excess o. those

shown are yrouads for
rejection or supply:

Substaaces

Arsenic (uy/L)
Barium (ug/L)-=—===~===== 4.
Caduium (uy/L)
chromnium (ug/L)
Cyanide (@yg/L)===—=—========
Lead (ug/L)-—====m==—=-—=
Seleniunm {ug/L)
Silver (uyg/)
Other trace
elements—————-—=-- Levels shown below should
not be exceeded is
alternate sources are
available:

Substances

Manyanese {ug/L)- ~=50 In dairy saaltatiou,
Iron {ug/L)---- water saould con-
Copper (ay/L) tain <20 wy/L

Zinc (ug/L}==-- potassiuvi and <0.1
Fluoride (wmy/L}=-=-0.7-1.2 {2/2'4) wy/L iron and
Nitrate (as N) {ug/Lj=-=-=-27/10 copper.

8/ Haximan peruitted levels o: inoryanic ciaewicals in public water systews
of North Dakota; set by tne Norta Dakota State Depdartument ol dealtn (1977},

Chemical Coastituents in Solution

Sitica (Si0p)

Weathering processes dissolve silica from practicatly all rocks.
Silica affects the usefulness of water because it can contribute to the
formation of scale in pipes, water heaters, and boilers in the presence

of calcium and magnesium.




Iron (Fe)

Iron compounds are common in rocks and may be leached by acidic
water. MWater containing more than 300 ug/L of iron, after exposure to
air, may become discolored. Reddish-brown stains on porcelain or
enamelware and fixtures and on fabrics washed in the water result from

the iron.

Manganese {Mn)

Manganese in concentrations as low as 200 ug/L may cause a dark-
brown or black stain on fabrics and porcelain fixtures. Ground water
that contains high concentrations of iron may also have considerable

amounts of manganese.

Calcium and Magnesium (Ca and Mg)

Limestone and similar rocks are the principal source of calcium
and magnesium in natural water. Calcium and magnesium cause water
hardness and, with anions, can form scale on utensils and in water

heaters, boilers, and pipes.

Sodium and Potassium (Na and K)

Sodium and potassium are present in many ignecus and sedimentary
rocks. Sodium dissolves readily and when brought into solution it
tends to remain in solution. Potassium is dissolved with greater
difficulty and exhibits a stronger tendency to be reincorporated
into solid weathering products, especially clay minerals. In most
natural water the concentration of potassium is much lower than the
concentration of sodium. MWater that contains a large proportion of
sodium salts is generally unsatisfactory for irrigation. The
presence of several hundred milligrams per liter of sodium in water
can make it unsuitable for use in sodium-restricted diets (North

Dakota State Department of Health, 1962).

Bicarbonate and Carbonate (HCU3 and CU3)
Bicarbonate and carbonate jons are the major cause of alkalinity

in most water. The significance of alkalinity to the domestic,




agricultural, and industrial user is usually dependent upon the nature

of the cations (Ca, Mg, Na, and K) associated with it. However,

moderate amounts of alkalinity do not adversely affect most uses.
Alkalinity can be calculated from the analyses by using the formula:

Alkalinity (As CaCO3) = 0.82(HC03)+1.67(C03)

Suifate (S04)
Metallic sulfide minerals in both sedimentary and igneous rocks
are converted to sulfates by weathering. Sulfate may also be dissolved

from beds of gypsum and depesits of sodium sulfate.

Chloride (C1)

Chloride is present in all natural waters, but the concentrations
usually are not great. Chloride may be leached from sedimentary rocks
that were deposited under marine conditions. Chloride concentrations

of 400 mg/L impart a noticeable salty taste for most people.

Fluoride (F)

Fluoride in ground water is probably derived from solution of
fluorite, apatite, and hornblende minerals. High fluoride content
(depending on annual average maximum daily air temperature) may cause

mottiing of tooth enamel in children's teeth during calcification.

Nitrate (NO3)

The occurrence of high nitrate concentrations in shallow ground
water has been attributed to lteaching in feedlots or to fertilizer
from irrigated fields where nitrogen compounds have been applied.
High nitrate content is undesirable in drinking water because of its
bitter taste and it has been reported to cause methemoglobinemia

(blue babies)} in infants (Comly, 1945).

Boron (B)

Boron is a constituent of the mineral tourmaline and may be present
in biotite and amphiboles. In small quantities boron is essential for
plant growth. Excessive concentrations in soil and in irrigation water

are harmful for some plants.




Dissolved Solids
The concentration of dissolved solids is calculated from the weight

of residue on evaporation at 180°C from a known quantity of water.

Properties and Characteristics of Water

Hardness

Calcium and magnesium are the principal cause of hardness. Hardness
exhibits the characteristics of requiring greater quantities of soap
to produce a lather as the hardness increases. Hard water also can
contribute to the formation of scale in boilers, water heaters,
radiators, and pipes, with a resultant decrease in the rate of water
flow and{or) heat transfer.

The hardness that is equivalent to the alkalinity is called
carbonate hardness, and any excess is called noncarbanate hardness.
The carbonate hardness is the quantity that will contribute scale
on heating, and the noncarbonate hardness is the quantity of hardness
that will remain after precipitation of the carbonate hardness. As a
general reference, the U.S. Geological Survey often uses the following
classification of water hardness.

Calcium and magnesium
hardness, as Cal0jy

(milligrams per liter) Hardness description
0-60 Soft
61-120 Moderately hard
121-180 Hard
More than 180 Very hard

Percent Sodium and Sodium-Adsorption Ratio (SAR)

The percent sodium is the percentage of scdium to all other major
cations, expressed in milliequivalents per liter. The displacement of
calcium and magnesium by sodium in soils is slight unless the percent
sodium is considerably higher than 50.

The term SAR (sodium-adsorption ratio) was introduced by the U.S.
Salinity Laboratory Staff (1954). Their experiments show that the SAR
relates to the degree water enters into cation-exchange reactions with

soil. Sodium-adsorption ratio is expressed by the equation:

10




Na*t
SAR = .
[ [Ca**]+[Mg**]
e

where the concentrations of the ions are expressed in milliequivalents

per liter. The U.S. Salinity taboratory Staff (1954) divided water
into 16 classes, depending upon the SAR and specific conductance. The
classifications indicate the usefuiness of water for irrigation of

different crops on different types of soil.

Specific Conductance (micromhos per centimeter at 25°C)

Specific conductance is a measure of the ability of water to conduct
an electric current, Approximately 65 to 70 percent of the specific
conductance (in micromhos) is an estimate of the amount of dissolved
solids (in milligrams per liter) in water; however, this relation is
not constant and will vary with the chemical composftion of the water

{Hem, 1970).

Hydrogen-lon Concentration (pH)

Hydrogen-ion concentration {activity) is expressed in terms of pH
units. The values of pH often are used as one wmeasure of the solvent
capacity of water.

The hydrogen-ion concentrations affect the corrosiveness of water.

A pH of 7.0 indicates that the water is neutral, neither acidic nor
basic. Readings progressively lower than 7.0 denote increasing acidity,

and those progressively higher than 7.0 denote increasing alkalinity.

Temperature

Temperature is an important factor in evaluating the usefulness of
water, For example, high temperature precludes its use as an industrial
coolant. Temperature is also important for its influence upon
concentrations of dissolved gases and mineral matter in water. Water
temperatures given in the tables are expressed in degrees Celsius
(Centigrade). Degrees Celsius and the equivalent temperature in degrees

Fahrenheit are given in the following table.




Degrees Degrees Degrees Degrees Degrees Degrees

Celsius Fahrenheit Celsius Fahrenheit Celsius Fahrenheit
(°c) (°F) (°€) (°F) (°c) (°F)
3.5 38 12.5 54 21.5 71
4.0 39 13.0 55 22.0 72
4.5 40 13.5 56 22.5 72
5.0 41 14.0 57 23.0 73
5.5 42 14.5 58 23.5 74
6.0 43 15.0 59 24.0 75
6.5 44 15.5 60 24.5 76
7.0 45 16.0 61 25.0 77
7.5 45 16.5 62 25.5 78
8.0 46 17.0 63 26.0 79
8.5 47 17.5 63 26.5 80
9.0 48 18.0 64 27.0 81
9.5 49 18.5 65 27.5 81
10.0 50 19.0 66 28.0 82
10.5 51 19.5 67 28.5 83
11.0 52 20.0 68 29.0 84
11.5 53 20.5 69 29.5 85
12.0 54 21.0 70 30.0 86
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TABLE 1.--Records of wells and test holes

Quwner
NDSWC 5986, Nerth Dakota State

Water Commission, test hole
number 5986

Water level {feet)

Water level, in feet below or
above (+) land surface

, dry

» pumping

, recently pumped
, other

Use of water

C, commercial
H, domestic

I, irrigation
N, industrial
P, public supply
S, stock
U, unused

Principal aquifer

112, Pleistocene
211, Upper Cretaceous

BGFV, buried glaciofluvial
deposits

0TSH, outwash deposits

PIRR, Pierre Shale

ROLL, Rolla aquifer

SPRD, Spiritwood aquifer

15

Specific conductance

Yalue shown is the field specific

conductance measured at the well
at the time of inventory.

Altitude of

land Surface (Teet)

Altitude of land surface is reported

with respect to the National
Geodetic Vertical Datum of 1929
(NGVD). NGVD is a geodetic datum
derived from a general adjustment
of the first order level nets of
both the United States and Canada.
It was formerly called "Sea Level
Datum of 1929" or "mean sea level"
in this series of reports.
Although the datum was derived
from the average sea level over

a period of many years at 26 tide
stations along the Atlantic, Gulf
of Mexico, and Pacific Coasts, it
does not necessarily represent
focal mean sea level at any
particular place.
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LUCAL NUMBER

157=065=02CCC
157=065=04CCB
157-065=050A4
157=065=098CB
157=065~10CCC

157=065=17A88
157=065=170C

157=065=19848
157=065=21000
157=065-29880

157-065-31088
157-068-03CCC
157-066-04888
15706509688
157-066-09C0C

157~-066=108BA
157-066~150(C
157-06b~16688
157=066=170AC
157-066-180001

157-066-180002
157-066-20C00
157-0b6-21A88
157=066=-21C88
157=066-26D0D1

157=066-260002
157~-0b6-270CC
157~-066-28088
157=066-28CBC
157-066=280CC

157=066=30AAR
157-066-30A88
157-066-324AB
157-066-32DCA1
157=066=320CA2

157=066~320CA3
157=066=33AAA
157=066-33C00
157-066~34AAD
157=067-0100D

UWNER

CURRIE, JACK
CANDU, ND
SIMPSON, FRED
CANDU, NOD
NDSWC 5986

ABHAHAMSUN, CLAYION
RHUDES~LANGENFELU
BEWANEK, ROBERT
NDSWC 5987

CANOU, NO

NDSWC 5708
NOSKC 5981
nNOSWL 5982
NDSHC 5980
NDSWC 5979

MILLEK, HENRY
NOSWC 5977
NDSWC 5978
PARKEKR, REUBEN
NDSWC 5970

NDSWC S970A
NDSWC S972
NDSWC 5976
NDSWC 5975
NDSWC 5705

NOSWC S705A
NDSWC 5707
NDSWC 5974
NDSKC 5973
NDSWC 5708

NDSWC S709
NDSWC 5711
NDSWC 5702
GULF WESTERN, GWB1~1
GULF WESTERN, GWB1-2

GULF WESTERN, GNE1-3
NOSWC 5703
ELSPERGER, JOHN
NDSWC 5704

NOSHC 5962

OEPTH TO

DEPTH DEPTH FIRST
ORILLED OF AELL OPENING
(FEET) (FEET) (FEET)
ile 116 115
a1 .- -
40 - -
40 - -
101 - -
140 - -
3765 -- -
35 35 27
81 - -
40 -- -
102 I 43
161 -- -
201 160 157
201 130 127
201 - -
57 57 52
121 -- -
70 460 43
T8 78 73
341 262 252
162 161 156
420 - -=
101 - -
201 a1 38
LT - --
122 -- -
122 98 95
221 15 112
61 52 49
182 a8 38
282 129 123
282 43 37
142 a3 81
141 - -
122 - -
81 - -
162 - -
23 23 15
122 .- -
200 120 17

CASING
DiAM=

ETER

(INCHES)

1.25
t.25
1.2%
1.35

1.25
1.85
1.35

DATE
CUMPLETED

10/28/1963
07/28/1977
06/28/1977
06729719717
0971771881

1274871974
10/27719%2
05/14/1976
0971771981
0770271977

06/10/1980
09/16/1981
0971671981
09/16/1981
0971571981

05/712/1376
0971571981
0971571981
06/24/1970
0970371981

09/03/1981
09/10/3981
0971571981
0971573981
061071980

06/10/1980
06/10/1980
0971471981
09/1171981
06/11/1980

0671171980
0671271960
06/09/1980
07/27/1981
07/2971981

07/27/1981
06/10/1980
08/701/197S
06/19/1980
98/27/1981

WATER
LEVEL
(FEET)}
25,00

16.00
1.1t
1t,00
9.08

9.00

5.78

10,32

1,84
b0+

12,97
S.60

11.00

8,67

DATE
WATER
LEVEL

MEASUREL

10/28/19863

05/14/1976

09/11/198¢0

10/14/71981
1071471981

05/12/1976

1071471984
V6/24/197¢
10714719614

1671471981

1071471981

1071671980
1071471981
10/14/1981
09/11/1980

10/16/1980

10/16/1960
10/16/1960

0870171975

10/14/1981

USE
UF
WATER

PRINCIPAL
AGQUIFER

1120T8H
11286FV

1128PRD
1128PRD

112B6FY

1128PRO
1128PRD
112SPRD

1123PRD

112SPRD

1125PRD
1125PRO
1128PRD
11286Fv

1128PRD
11207SH
1125PRD
1120784

1128PRO

SPECIFIC

CONDUCTANCE

(uMHO/CM
AT 25°C)

TEMPERATURE
(VEGREES C)

ALTITUDE
UF LAND
SURFALE

(FEET)

146S
1468
1468
1465
1460

1457

1457
1338
1455
1455
1475



131

LUCAL Xxum8ER

157-067~936CC
157087 +03000
137+067-05A00
157206708408
157067 =11AAA

157+007=12C00
157=067-14CAA
1$7~467»17CO0
157=067+208CA
157=067-22CCC

1874067 =24AAA
157-06725AAA
157=067-25808

157=067-29AAA

157-068~01086
157-008=03DAA
157+-068=16000
157-068-17CCC
157=068-20A0A
157=068+-23CCC
157=068-2900C
1575068-33C8A
157-068-3500C
157-068-36AAA

158=065+07088
138«065+=12CCC
156=065+14A0D
188+085=15AAA
156=005~150AA

158+065~16AAA
158-065~16000
158~065~174A0
158+005=23AAA
158=065=230AA

158+065-23000
1538-005-260CA
1 55+30886

1 065=34C00
158=066~03A8A

VEPTH VEPTH FINgT
DRILLED UF WELL OPENING

Qungn (FEET) (FEET) (FEET)

NOSMC 5905 300 - o=
NOBNC 5968 150 .- -
THOMPEON, F, 205 2058 152
NOSHC 5966 100 - -
NOSHC 5963 180 141 138
NDEWC $971 180 28 128
MARYZ, O, 78 5 74
FaReD, JEFF 83 83 82
FARBU, OALE 1? 17 112
NOSHC ST780 162 - --
NDBNC 5969 18y - -
NOSWE S710 k22 144 138
NDSWC STt2 202 151 148
NOSWC 5779 182 126 125
NDENC 5967 140 o .-
ANOERSON, RICHARD 153 153 125
BRATLEE, OUM 228 228 127
NDSWC 5713 162 .- -
NOSwC 5718 22 - -
NDBNC 5718 182 - -
CLARK, ALFRED 2717 arn 210
NESTEGARD, ARNDLY 137 137 132
STAVE, ERNEST s a5 a1
STAVE, LAWRENCE (1] o6 50
NOSHC 596 160 - -
NOSWC 5725 62 - -
NDSWC 5775 (] 38 35
NOSHC 5991 8 .9 a6
NDINC 5776 162 - -
NOSNHC 5992 121 - -
NDSWC 3777 102 had
NOSWC 5993 61 -
NDBNC ST78 82 S
NOINC 5990 281 -
NDSHC 3989 221 - had
NOSNC 5988 229 bl .-
MCPICK, OR, 220 220 .-
NDSRC 5985 81 - .-
CURRIE, JACK 124 124 118
FREUND, GEURGE 90 9 69

DEPTH YO

CASBING
DiANe

ETER

CINCHES)

1,25
1.2%

DATE
COMPLETED

09/01/1981
08/31/71981
08/18/196%
09/902/1981
08/28/1981

0971071981
08/28/3978
Q172071979
11728/1970
07/234/1980

99/02/1901
06/11/1980
06/32/1980
0772471980
9970271981

07171671979
1963

96/13/1980
0671371980
0671371980

01724/19713
0/ /1978
01783719017
05/715/71%7
0970271981

06/20/1%80
01/24/1980
0971871981
0T/2871980
0971871983

07/264/1980
0971871988
0772071980
09/7171/1981
09/17/1983

09/171/71981
0971071964
0971771981
08/08/197%
07/25/1971%

WATER
LEVEL
(FEET)

40,00
-

16,00
30.00

ER R

xS

QATE
WNATER
LEVEL

MEABURED

-’

-
08/18/1%65
1071471981

10/14/1981
08/24/71978
07/20/1979
1172871970

1071671980
09/11/1980
1071671980

07/16/3979
1963

01/24/1973

06/ /1915

07/01/71977
-

1971671980
1071671981

-
09/10/1964
-

08/08/1971
07/2571979%

UsE
OF
WATER

N

PRINCIPAL
AUUIFER

1128PRD

1128PRD
1128PRO
11206FY
11208FV

1128PRD
1128PR0
1128PRD

211PIRR
211PIRR

-
112065V
11286FY

..
11206FV
112B6FY

11286FV
1120734

SPECIFIC

CONDUCTANCE
{uMHO/CK TEMPERATURE

AT 25°C) (DEGREES C)

-
6.5
8.0
T.¢
7%
7.8
- -
2000 8.0
2150 Te0
24800 1.0
4900 11.%
900 15.0
- -
1500 9.5
2800 745

S00e
3000

- .-
- .-
. -
.- -

-
3350 7.0
T80 9.0

ALTITUOE
OF LAND
SURFACE

Feem)

1480
1485
1490
1480
1485



-1

VEPTH TU CASING UATE SPECIFIC ALTITUDE

DEPTH VEPTH  FIRST U1AM= WATER WATER usk CONDUCTANCE OF LAND

DRILLED OF WELL UPENLING ETER DATE LEVEL LEVEL OF PRINCIPAL (EMHO/CM TEMPERATURE SURFACE

LUCAL NUMBER UKNER (FEET) (FEET) (FEET) (INCHES) CUMPLETED (FEET) MEASURED WATER AUULFER AT 25°C) (DEGREES C) (FEET)
158=0b6=05CBY DEPLAZES , PHILLIP 163 163 158 5 0572271979 0,00 R 05/22/1980 " 1128FRD 2600 7.9 1483
158=066-07000 SLUSSER, LLUYD 127 127 123 5 0470571973 20,00 R 04/05/1973 s 1128FPRD 2380 8.0 1482
158-066~110A HANN BROS, 2236 -- - .- 1977 -- - v - - -- 1474
158=066-13AA8 NDSWC 5724 62 .- “- - 06/20/1980 == -- -= -- -~ - 1480
158=066-20ACC HURSEMANS, ASS., TUNNER CU, 160 150 150 4 1172371970 20,00 R 1172371970 $,n hd - - 1480
158=056-20CAA CANDU, WD 73 73 58 [ 12/01/1980 26.20 1270171980 4 -- .- - 1480
158-066-20CAB FARM EQUIP,, RUBERTS 162 160 156 5 Ui/01/71979 23,00 R 01/01/1979 ¢ 1125PR0 1500 8,0 1410
198-066=20CC8 GREENHUUSE, MUKRIS i 111 108 H 0371071977 20,00 R 03/10/1977 1 1128PKO 1300 8.0 1472
158=066-20004 NDSHC 5721 202 -- -- -- 06/19/1980 -- - - -- .- -- 1480
158-Ubbr24AAL NOSWC 5723 82 - - - 06/20/1980 - - - d - b 1474
158=066-28AAA NDSWC 5722 242 - . - 06/20/1980 - -- - - .- an 1480
158-066-28CB0 JURNSTUN, HARVEY 184 184 179 5 04/23/1979 25,00 R 04/23/1979 H 1125PRD 2200 8.0 1473
158=066=30Bb8 NUSWC S716 322 213 208 s 06/16/1980 10,25 1071571960 -- 1128PRD 2500 6.5 1481
158=466=3100 NATNL BULK 4498 .- -- - 12/13/1952 .- -- Y - .- -- 1459
158=066-33888 NOSWC 5983 240 150 147 1.25  09/16/1981 9,85 10/14/1984 u 1125PR0 2400 10,0 1468
158+066-30AAA NUSHC 5954 101 30 27 1,25 09/16/1981 10,80 10/16/1981 v 112UTSH 1090 6.0 1475
158=067=918B8 NDSWC 5960 240 171 168 1,25  08/20/1981 2,80 1071471981 u 1125PRD 2380 6.3 1500
158-067203AAA NOSHC 5959 300 211 208 1.25  08/26/1981 2.19 10/14/1981 u 1128PRD 2400 7.0 1505
158m067=04AAA NDSWC 5958 420 - - - 0872571981 .- - -- - - .- 1510
15806705000 MCINTYRE, LUYD 157 157 128 4 01/25/1970 25,00 V772571970 H 211PIRR 3500 12.0 1515
1582067=06AAA NOSWC 5957 120 - . - 0872571981 .- - - - - - 1518
158-067-13844 JUNNSUN, REUBEN 103 103 83 H 0970671978 B,00 R 09/06/1978 -« 1125PRD 2200 8.0 1487
158=067-13C00 OLSUN, ELMER 89 89 as 4 1w/11/71972 2,00 W 10/17/1972  H,S 1125PKD 2400 8.0 1485
15806719008 NDSKC S719 162 - - - 0671971980 - - . pos iy - 1500
15806725400 CANDU, ND 124 124 - -- 06/28/1969 -~ - [ 1125PRD 2590 9.0 1477
158-067+258b8 NDSWC 5717 242 155 149 1,25 0671771980 1.78¢ 10/16/1980 1 1128PRO 2200 7.0 1480
158067427840 NDSWC 5718 av2 321 315 2 06/18/1980 6,10+ 10/16/1980 v 1125PRD 2400 7,0 1490
158067 «2888C NDSWC 5720 150 - - - 0671971980 Ll -— - - - - 1487
158=067~28C48 PULST, CLARENCE 126 126 121 4 0871671975 1.00+ 08/18/1975  H,$ 1125PRD 2200 9.0 1482
158=068-110UD JUHNSUN, GARY ' 80 79 6 0771871979 41,00 R U7/18/1979  H,S 11286FV 2800 8.0 1524
158-068-214A4 NDSWC 5955 160 -- -- - 08/24/1981 - - - -~ -- - 1548
158=068-270AA TRAYNUR, HENRY 171 171 125 4 V4/29/1968 60.00 £ 0472971964 H,8 - -- .- 1530
158=068=29BAA LARBUN, GARY 174 174 153 q 09/16/1974 25.00 09/16/1974 N 211PIRR s500 7.0 1546
158-068=31BA8 NELSUN, STANLEY 79 79 71 24 08/11/1976 18,60 ¢ 08/11/71976 " .- - - 1565
158=068=34888 NESTLIND, SALMER 81 81 75 5 1965 15,00 R 1965 H 11286FV 1900 12.0 1545
15806835440 ULSEN, JR, JUHN 168 168 137 5 08/25/1975 34,00 R 08/25/1975 H,S 211PIRK 2450 7.0 1510
159=065=04CCC RASMUSSEN, HALPH 105 105 80 a 09/15/1972 36,00 R 09/15/1972 H,S 211PIRR 2550 7.0 1525
159-065=Ubbd SCHUUL DISTRICT, E, CENTRAL 112 12 92 s 1172471972 34,00 R 1172471972 == 211PIRR 2250 11.0 1515
159=065-06868 ELEVATUR CU,, EGELAND 133 153 101 q 08/02/1912 30.00 R 09/02/1972 H 211PIRR 3000 7.0 1515
159=065=06B6C RINAS, ERVIN 149 149 11% n 0771271971 50,00 R @7/12/71971 H 211PIRR 2900 8.0 1515



61

LOCAL NUMBER OWNER
199=065-05860 ODEGAARD, PETER
159=06 A J oRLO
1994065~068CC SCHOOL DISTRICT, E.CENTRAL
139>065+98CCC NDSAC 6009
1599451 7CCC HOSKE #0048
159=063=18BAA NOBWC 6005
199#043+20L8C NOSWC €003
159=005=23LCC NOSHC 002
199=065-20AAA NDSWC 5774
139=065-29CCC NOSHC 6008
159+065~30CCC NOBHC 6006
139=065+36000 NOSNC 6007
159=066+93ADA NDBNC 6001
159=064=05¢CC CAMPOELL, HARDLD
159=006+08CCC KOESTER, VERNON
159-066=14CAA WIKOLAISEN, TOM
159=086+15CCC WELLMAN, DR, ROSS
15908618000 NIKOLAISEN, TOM
139=066=20CCC NOSNC 5731
159206626000 NOSNC 8728
15%+060=276C0 NDSNC S726
15904427000 noswC STR7
159=008-29C0D FREUND, JACK
139=066-29000 872
159=066=30000 NDSHC $730
139406701440 NOSHC 5732
159=067-018881 NOBNG 5733
199=067=018682 NDSNC S734
1392067 =¢4AAD NOSWC 3736
1992067%0a0001 NDSNC %739
199=067-040002 NOSHC 5740
159=00T=14BA8 CHRISTUPHERSON, RAY
159=007~260C0 NOSHC 5781
199=06T~33CCC HOINC $956
£39-067+36000 NDBNC 5961
159-068~0104A CHRISTOPHERSON, MORRIS
159-0608-01848 WESTEMEIER, LYLE
159~068+9180A LYSTER, ULE
159+068-110A4 BRYSON, MIKE
15906816000 NDSWC 5953

VEPTH YO

UVEPTH DEPTH  FIRST
ORILLED OF WELL OPENING
(FEET) (FEET) (FEET)
153 153 101
194 194 122
52 e .-
b1 - -
81 - -
81 - e
a2 - -
221 10 o7
I'H - -
81 .- -
61 - -
81 .- -
a0t 58 55
228 228 192
w27 227 216
73 73 o7
134 134 89
65 (3] Se
282 - «e
82 - ..
202 e -
182 - e
150 150 144
182 113 110
222 - -
202 151 148
2s2 a6 210
115 109 104
342 48 b6
102 a3 77
60 - -
15 s 35%
a02 284 are
280 153 150
230 - -
237 237 180
230 230 212
260 260 211
169 169 133
200 - -

CASING

DLAN=

ETEN
C(INCHES)

1.35
S

as

4
1.25

1.3%
1.25
L

1.25
1.2%

1.25
1.2%

some

DATE
CUMPLETED

0770971966
0672871978
11/ /1972
09/25/1981
9972571981

9972571961
09/24/71981
09724715981
0T/24/1980
09/25/1981

0972571981
097 2s/1981
0972371981
08/32/1978
1071071979

9970671979
08/13/1915
9471071973
0b/24/1980
06/23/71980

06/25/1980
06/23/1980
09/17/1%63
0672371930
v6/24/1980

06/24/1980
06/25/1980
06/25/1980
06/26/1930
0T/02/3980

07/02/1980
1Y/ 11976
91/03/1%80
08/25/1961
0872671981

0770871984
1170671965
1172171963
12705719748
08/24/1981

WATER
LEVEL
{FEET)

40,00
53,00
.

-

-
-
12,80
«00
2400+
7.00

130,00
136.00
136,00

37.00

R
R

R

xTXN

DATE
WATER
LEVEL

MEASURED

017097196
0672471978

-
.-
£2S

-
-
1073471984
08/12/1978
1071071980

09/06/1979

08713719715

04/10/71973
-

-
09/717/1963
e9/711/1980

10/16/1980
10/1671980
10/716/1980
10/16/1980
1071671980

-
1/ 71976
1071671980
1071471981

0770874904
11/706/19635
117237193
1270571974

USE
OF
WATER

L]

He3
Hed

PRINCIPAL
AQUIFER

211PIRR
211PIRR
-

.o

1128PRD
211PIRR
211PIRR

211PIRR

..

1128PRD

1128PRO
-

1128PRD
1128PRD
1125PR0
1128PR0
1128FRD

211PIRR
1123PR0
1128PRD

-
213PIRR
211PIAR
21IPIRR

SPECIFIC

CUNDUCTANCE
(uMHO/CM
AT 25°C)

4000
3000

-

22350
1600

2150
2400
2000
2300
2400

2550
2420
2300

-
2900
-

2600
1650

TEMPERATURE
(DEGREES C)

11.0
8,5

6.0

T.0
14,0
10.0

8.0

8.0
605

6,0
6.0

7.5
b.0

12.0
10,5

14,0
13.0
740

ALTITUVE

OF LAND

SURFACE
(FEET)
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LOCAL WUMBER

1812065-06000
161400515808
1635048217848
16106529000
161=065=34CCC

163 -065-35A40
161095-35C0C
[81006606AAD
161066~0680C"
16106606CAD

181006=07AAD
161°066~07ABC
161=066-07CAS
1612066=08A84
161=06b=0800C

1612066=10AAA
191060+17008
161~006-18C0C
161200629488
161-066-29CCC

163=007-01088
1601=067+07900
161-067+110CC1
161+067-110CC2
161067« 14AAA

16106715888
161206T=1TARA
161067~1700

161+067=190CC
161208722848

10106722004
15150672060

101=067+3000A
101060=08AAN
101=068+07CCE

161=068=21CCH
161+068=26808

ONNER

SANTRAN, EOWARD
CAMPHELL, RICWARD
NOSWC S772

NDBUC 6026
STEBLETUN, LERODY

TRENT, HAROLD
CAWPBELL, CECIL
NOBWC 136e-32
NDIWE 1364e4
ROCK LAXE, N

NOSWC 1364~2
NOSNC {360=3
NOSWC 13b4=)
NOSHC 13b4~5
NDBWC 1364e13

GINGERICH, VERNON

CARTER, JlnMy
KNUTT, RON

NDOWC 13649
NOSNC ST48
NOBWC 5744
NDENG 5745
NOSNC 1364-10

NOSNE S746
nDBNC S747
PETENSON, ALVIN
PETERS, CARL
BRANDT, KENT

HAUSCHULZ, DUANE
S1MP30N, FRED
PETERS, CHARLES
NOSNC 5750
AGRABRIGNT, RUBERT

NOSNC 6013
E66L, ALVIN
NDSWC STaY
JOHNSON, OBCAR
SARRL, JANES

DEPTH YO

OEPTH DEPTH FIRST
ORILLED OF WELL OPENING
(FEET) (FEET) (FEEY)
128 128 123
165 165 102
182 .- .-
161 - -
113 113 100
11 110 100
180 180 129
32 - -
14 50 a7
12s 125 120
179 - -
[ 3] - -
o3 50 a7
‘5‘ - -
210 - -
207 207 169
162 162 161
200 190 -
191 191 127
145 18% 126
315 - -
342 240 a3
382 288 a8e
102 101 9
a10 376 -
S62 146 140
a2 203 197
379 379 358
a0 400 330
340 340 296
107 107 101
180 142 -
165 165 160
302 - -
153 143 140
261 - -
196 196 191
222 - -
265 265 260
a0s 338 285

CASING

DIAMe

ETER
(INCRES)

asmtw eow

amest
LI |

OAYE
COMPLETED

11/25/71966
12/02/7196%
07/23/1980
1071271981
1071571969

Q7/02/196%
0672671975
10/06/1%08
Q97297194

09/28/1968
09725/1964
09/26/1964
0972871964
1070571964

1171871972
07/706/1963%
09/24/1964
1271171979
04/20/1972

09/30/1964
07/09/1980
0770871980
07708/1980
1670171968

07/08/1988
0770971980
1073771978
1170971966
08/27/71964

05/09/1978
1978

05/07/3970
0771071980
06/11/1978

09/29/1981
08/18/1%4
07/30/1980
07/29/19715
0870971974

WATER
LEVEL
(FEET)

20,00
25,00
12,90
20.00

20.00

$7.03
135,00
83.00
60,00
67.00
115,00
18,00
-
166,00
..
70.00
180.00

~D

BH NT EX

DATE
WATER
LEVEL

NEASURED

11/25/71966
1270271965

-
1071571969
07/02/1965

L2

e
-

1171871972
07/06/1965
T .

12/177197%
04/2071972

09/11/1980
1073671980
1071671980

10/16/31980
10/16/1980
1071771978
11/709/1%6
08/27/1964
05/09/1978
-
05/07/1970
0671171974
08/18/1964
e
07/29/1915
04/09/1974

USE
OF
WATER

H
H$
-

HeS
H

4

PRINCIPAL
AQUIFER
11206FV

-
211PIRR

211PIRR
oo

1120734
1128PR0D

1120Y3H

211PIRR
211PIRR
1120PRD
211PIRR
211P1RR

1123PRD
1128PRD
1128PRD
1128PRD

1128PR0
1123PRD
211PIRR
211PIRR
211PIRR
1128PRD
1128PR0
11206FY
1123980

11286FV
211PIRR

SPECIFIC

CONDUCTANCE
(uMHO/CN
AT 25°C)

1400
-

3500
1500
-

1049
1050

TEMPERATURE
(DEGREES C)

8.0

9.0

T.0

6.5

SLTITUOE
LAND
SURFACE
(PEEY)



22

LUCAL NUMBER

161-068-350C

162-065-16000
162=-065~20888
162-065-23A88
16206532848

162-066-14000
le2=066-17888
162-066=21ARA
1b2-066-28AL0D
162=066+280AA

162=066-280CB
162-066-30CCC
162-066-300CC
162=066=-32000
162-067-018CB

162«067=0288C1
162+067=0288C2
162=067=04AAA
162=067=-05AAA
162-067=06ABA

162-067-110AA1
162-067-110AA2
162=067-14888
162=067~16AAA
162-067~16CCC

163-067-17084A
162=067+22AAA
162=068=01AAA
162~-068=02B68B
162-064=07C0

162~068-070CC
162-068-10868
1e2-u68-10CC0
162-068-13CCC
162-068-16000

162-068=17A0A
162-068-21A0C
162~0b8-2100C1
162-068-2100C2
162-068~-228CC

OwnER

UNLUN OIL
NOSWE 6029
NDSWC S$771
NOSWC bule
NOSWE 6030

31
UAKLAND, ULAF
NDSWC 6032
NDSWC 1364-15
NDSWC 1364-14

NOSWC 6043
.

NURHEIM, BESSIE
NDSWC 1364-~8
WOSKL 1364=7
NDSKC 136413
NDSHC 6025

NOSWC 60204
NDSWC 60208
NDSWC 6021

NDSWC 6022
MATTSUN, RUSSELL

NOSWC ST7S7
NUSWE 5758
NOSWC S756
NDSWC 6019
NDSWC 5755

HENURICKSUN, WILLARD
NOSHC 6018

NUSNC 6023

NDSWC 6024

NAT, ASSUC. PET,

DUNLUP, DAVID
NOSWC 6017
JUHNSUN, ELMER
JUNTUNEN, wESLEY
NDSWC 5754

NDSWC 6016
JUNTUNEN, CURTIS
NDSWRC 5753
NDSNC 5752
ALEXANDER, BRUCE

DEPTH
ORILLED
(FEET)

VEPTH FIRST
UF WELL UPENING
(FEET) (FEET}

72 69
117 12
90 34
a2r 19

237 231

105 100
243 23e

98 93

34 280

201 198
65 62

141 138

128 123
204 201

146 142

175 170

148 143

185 180
300 299
381 312

140 135

153 148

138 137

VEPTH Tu

CASING
DIAM=

ETER

LINCHES)

1.25%
1.2%

5

1.25

1.25
1.25

1.235
4

ATE
CUMPLETED

ve/3u/1952
1071371981
07/23/1980
1071271981
1071371981

1071371981
12/08/1976
1v/13/196t
10/07/1964
10/06/1964

0970171977
09/73v/1962
09/730/19%4
1070671964
10/0971981

1070571981
1070571981
1070771981
1070771981
0472971969

07/106/1980
0771671980
07/15/1980
10/05/71981
0771571980

05/20/1970
10/0171981
10/08/1981
10/08/1981

1965

G7/711/1875
0973071981

1970
10/0871978
0771571980

0973071981
0770771966
07/14/71980
07/11/71980
Q471671964

WATER
LEVEL
(FEET)

3.98

4,63

19,99
17,14
36.01
44,70
90.00

«00+

35,04
43,00

36,00

QATE
WATER
LEVEL

MEASURED

10/16/1980

10/21/1984

12/08/1976

0570171980

10/13/1981
1071371981
1071371981
1071371981
0472971969

1071671980
1071671980
1071671980
1071371981
10/16/1980

0572071970
1071371981
1041371981

07/11/1975
1970
10/05/1978

10431371981
07/07/1906

04/16/1%64

USE
UF
WATER

PRINCIPAL
AQUIFER

1128GFvV
11286FV

211PIRR

11286FV

1128PRD
1128PR0D
1128PRD
1125PR0
211PIRR

1125PRD
1125PRD
1125PRD
1128PRO
112SPRD

1123PRO
1128PRD
1128PRD

112R0LL
211P1RR
211PIRR

112R0LL
112R0LL

SPECIFIC

CUNDUCTANCE
{uMHO/CM
AT 25°C)

3400

1700

TEMPERATURE
(DEGREES C)

8.0

NONE W NUTWNO

covece ocuuuno

taaw
“e.
nuv

ALTITULE

(FEET)

1710
1580



€2

LOCAL NUMBER

l.l'ﬂ.:-IQDDD

183+068~100CC
163=045=120CC
163°065+135408
163206513000
1830005-1004

163°066=06AAD
1637000+070CC
1632066207000

1632066-100CC
103°006=110CD

103060 1TAAA
163=066=310CC
163»067~01D00
163=067=05C0C
163=047=970CH

163«087~0700
163006709CCC
163=087+10CCC1
163=067=100CC2
163=087+10CEC3

163=067~10000
163°067=12CCC
16384715008
163=007=18AAA}
103°08T=18AAA2

1 T=34C00
163-068+0400
163=06de120CC
163=068=16AAA

163=068-17808
163~068=2788

OWNER

NDSWC 5759
NDIWC 5755
NDBWC 6014
KANGAS, MELEN
HERMING, LARRY

NDSNC 3770

NOSNC 6039
STATES, GENE
NOSHC 6030
RNQDES-LANGENFELD

KLEIN, JAMES
NOSWC 6034
NDONC S764
NOSWC 3769
NDSWC 6037

NOSKC 6036
NOSNC #033
MANNING, VIRG
KAKELA, WESLEY
HANSBORU, ND

HUOVINEN, RICHARD
NDSWC 6040
NDONC $T65
NDAWE S766
HENDERSON, ALFWED

NDSWC 6035
NOSWC 5767
THORAS, DARL
NOONC S763
NOBNC STeR

NDSNC 60414
NOONC 60418

OLION, GLENN

KENNEDY, CHAMBERS &
NOBWC $762

NDSWC ST61

NDOWC S760

MIDWEST EXPLOR,

DEPTH
DRILLED
(FEET)

QEPTH  FIRST
UF WELL OPENING
(FEET) (FEET)

e -

176 171

459 454

135 82

- -

- e

103 98

160 155

.- -

- oo

92 (3]
(1] 59
110 o=
104 101
95 90
189 183
53 50
60 50
183 180
a2 76
a7 19

58 as2

121 118

303 294

125 120

- -

233 a3

46 38

QEPTH TO

casING
01AM-

ETER

(INCHES)

-
.
4
4

-

1.25
1.23
1.2%
5

1.28
1.25

2
1.2%

2
1.2%

a4

-

-
£

DATE
COMPLETED

0771671980
97/10/1980
09/29/1981
10/1871973
41/16/1973

07/23/1980
10715719818
09/14/1966
1071575981

1932

02718719712
1071471
07/22/1
01/23/1980
1071471981

1071471981
1071373981
6870771969
03/2171968

9770%/1970
1071571981
01/18/1980
07/11/1%80
1270271974

1071471981
07/22/1980
08/30/1977
9771871980
07/18/1%80

1071571981
1071971981
7o

7
1071871965
0T/15/1973%

1968
07/17/1980
07/1171980
07/17/1980
09/16/1953

WATER
LEVEL
{FEET)

117,00

27.00

13,00
1,504
-

10,00
14,00

35.00

DATE
WATER
LEVEL

MEASURED

.-
0171671973

08/1471966

02/18/71972
10/21/71983

"
08/07/1969
03/21/19%68

0770971970
1072171981
1071671980
1071671980
1270271974

10/23/71961
1071671980
04/2%9/1980
10/16/7198¢
10/16/71980

1072171981
1072171981
-

10/187196%
04/3071980

USE
OF
WATER

PRINCIPAL
AQUIFER

-~
1123PR0
1128PRO

211PIRR

1123PRD
1128PR0

1128PRO
31123PRD
1128PRO

1128PRD
1128PRD
11238FR0
1128PRO

1128PRD
1128PRD
1120780
1128PRO
1128PRO

1128PRD
1128PRD

1128FRD

.
-
-

SPECIFIC

CONDUCTANCE
(uMHO/CH
AT 25°C)

1750
2400

-
3500
.o
.-

2600
2400

TEMPERATURE
(DEGREES C)

b0
5.0

6.0

ALTITUDE
O

(FEET)



Ve

LOCAL NUMBER

163=0b8=32CCC
164=065-29CCB
168=067=28C80D

UWNER
NDSWC 6015
ESTENSON, LEROY
US CuSTUMS

QEPTH
ORILLED
(FEET)

381
135
196

VEPTH TU
DEPTH FIRST
UF WELL UPENING
(FEEY) (FEET)

135 134
117 112

CASING

OIAM~

ETER
C(INCHES)

DATE
CUMPLETED

0972971981
0572571967
037101972

(FEET)

20,00
18,00

R
P

DATE
WATER
LEVEL

MEASURED

0572571967
0371073972

['3-13

WATER

vx

PRINCIPAL
AUUIFER

1128PKD

SPECIFIC
CUNDUCTANCE
(uMHO/CM

AT 25°C)

2800

TEMPERATURE
(DEGREES C)

12.0

ALTITUDE

UF LAND

SURFACE
(FEET)

1755
1590
1540



TABLE 2.--Water levels in selected wells

EXPLANATION

Water levels shown have been adjusted to feet below or above (+) land surface

MP, measuring point

1sd, land surface datum

Depth to water, in feet below or above (+) land surface

157-065-318B8B  MP is top of 1-1/4-inch plastic pipe 2.50 ft above isd.

Date Water Date Water Date Water

level level level

June 18, 1980... 1.63 Oct. 16.ueeunnse +0.20 Aug. 10.....uee. +0.95
July 2l...eeea.s 1.80 Nov. 17..ceveaes +1.,00 Sept. Jeeiiennen +.78
Aug. 13.....0000 1.76 May 12, 1981... +.50 Oct. 14........ +.85
Sept. llevecienne 1.11 July 15.cciseses +1.16
Highest water level--+1.16 ft; July 15, 1981
Lowest water level--1,80 ft; July 21, 1980
157-066-18DDD1 . MP is top of 2-inch steel pipe 2.50 ft above lsd.
Sept. 9, 198l1... 10.20 . Oct. 4......... 10.32 Dec. 2..... 10.14
Highest water level--10.14 ft; Dec. 2, 1981
Lowest water level--10.32 ft; Oc¢t. 14, 1981
157-066-27DCC  MP is top of 1-1/4-inch plastic pipe 3.00 ft above lsd.
June 18, 1980... 4.38 Dec. 15...... .21 Aug. 10..... 1.92
July leeaea.... 4.38 Feb. 17, 1981... 2.49 Sept. 9.eieeenen 2.13
Aug. 13......... 4.36 2.45 Oct. 14......... 2.30
Sept. 4.10 2.79 Dec.  Zeieneeens 2.14
Oct. 3.20 2.54
Kov. 2.49 1.69
Highest water level--1.69 ft; July 15, 1981
Lowest water level--4.38 ft; June 18, 1980, and July 1, 1980
157-066-28CBC  MP is top of 1-1/4-inch plastic pipe 3.00 ft above Isd.
Oct. 14, 1981... 6.15 Nov. 30eeeeecnes 6.19 DeC.  2.eenvenes 5.98

Highest water level--5.98 ft; Dec. 2, 1981
Lowest water level--6.19 ft; Nov. 30, 1981

25




Depth to water, in feet below or above (+) land surface

157-066-280CC MP is top of 1-1/4-inch plastic pipe 2.50 ft above lIsd.

Date Water Date Water Date Water
ievel level Jevel

June 18, 1980... 1.66 Oct. 16..cvvnone 0.50 Aug. 10...e.v.n. 0.14
July 2leeevieess 2.30 Nov., 17..ceeuecnns +.20 Sept. Juviersienn .46
Aug. 13......... 2.38 May 19, 198l... .06 1760 A ¥ P .50
Sept. 1levvvvunnn 1.84 July 15...0...... +.59 DeCe  Z2ierinien. .45
Highest water level--+0.59 ft; July 15, 1981
Lowest water level--2.38 ft; Aug. 13, 1980
157-066-30AAA  MP is top of 1-1/4-inch plastic pipe 2.50 ft above lsd.
June 18, 1980... 0.90 Oct. 16....... . +0.60 Aug. 1l..... +1.20
JUIY 2levensaces W47 Nov. 17..evvecns +1.07 Sept, 9......cn. +1.06
Aug. 13........n .46 Apr. 7, 1981... +.85 Oct. l4..evoon.. +.96
Sept. 1l.e.enn.... .16 May 19......... +.96
Highest water level--+1.20 ft; Aug. 11, 1981
Lowest water level--0.90 ft; June 18, 1980
157-066-30ABB  MP is top of 1-1/4-inch plastic pipe 2.00 ft above Isd.
June 18, 1980... 13.21 Decs 15¢evreenns 12.74 Aug, 1l......... 12.59
July  2eeeiiens. 13.29 Feb. 17, 1981... 12.80 Sept. 9.eeinnn.. 12.81
Aug. 13......... 13.53 Mar. 12..c0eennn 12,90 Oct. l4..v.oen... 12.89
Sept. 1l..evennn. 13.44 Apr. Teeiiinnes 12.60 Dec.  2eeniiene. 12.95
Oct. 16...vvev.. 12.97 May 12..iiveeen 12.69
Nov. 17..... 12.83 July 15......... 12.45
Highest water level--12.45 ft; July 15, 1981
Lowest water level--13.53 ft; Aug. 13, 1980
157-066-32AAB  MP is top of 1-1/4-inch plastic pipe 3.00 ft above lsd.
June 18, 1980... 8.35 Dec. 15......... 5.52 Aug. 10......... 5.52
July 2lieievenn 8.33 Feb. 17, 1981... 7.30 Sept. 9evvensnn. 5.99
Aug. 13......... 8.25 Mar. 12..000000e 7.40 Oct. l4...even.. 6.08
Sept, 1ll.evveennn. 7.33 Apre Teieiienas 6.91 Dec.  2iiiennene 5.98
Oct. 16ccvennen. 5.60 May  12....0.0.0.. 5.52
Nove 17...c0vn.. 4.96 July 15..cuuenes 4.70
Highest water level--4.70 ft; July 15, 1981
Lowest water level--8.35 ft; June 18, 1980
157-067-01DDD  MP is top of 1-1/4-inch plastic pipe 1.50 ft above lsd.
Sept. 10, 198l... 8.58 Oct. ld......... 8.67 Dec.  2.cevnvnns 8.62

Highest water level--8.58 ft; Sept. 10, 1981
Lowest water level--8.67 ft; Oct. 14, 1981
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Depth to water, in feet below or above (+) land surface

157-067~-11AAA  MP is top of 1-1/4-inch plastic pipe 2.50 ft above Isd.

Date Water Date Water Date Water
level level level

Sept. 10, 198l... 22.27 Oct. 1d,ueeveens 22.34 Dec. 2...c.00ee 22.27

Highest water 1eve1--22.27 ft; Sept. 10, 1981, and Dec. 2, 1981
Lowest water level--22.34 ft; Oct. 14, 1981

157-067-25AAA  MP is top of 1-1/4-inch plastic pipe 2.00 ft above 1sd.

June 18, 1980... 8.71 Dec. 15.....00.0 7.39 6.46
July 2l....0v0n. 8.69 Feb. 17, 1981... 7.02 6.30
Aug. 13... . 8.79 Mar. 12....004.. 7.10 6.30
Sept. 1l......... 8.60 Apr. Teeveennnn 6.79 6.30
Oct, 16iieveennss 8.25 May 19....... . 6.95

Nove 17........0 7.80 July 15......... 6.50

Highest water level--6.30 ft; Sept. 9, 1981, Oct. 14, 1981, and Dec. 2, 1981

Lowest water level--8.79 ft; Aug. 13, 1980

157-067-25BBB _ MP is top of 1-1/4-inch plastic pipe 3.00 ft above lsd.

June 18, 1980,.. 1.16 Oct. 16e.nvinnes 0.70 Aug. 1l......ene +0.79
July 2liicerenas 1.20 Hov., 17...0enens .30 Sept. +.81
Aug. 13..... 1.21 May 19, 1981... +.35 Oct. +.77
Sept. 1l..... 1.08 . July 15..c.0040e +.74

Highest water level--+0.81 ft; Sept. 9, 1981
Lowest water level--1.21 ft; Aug, 13, 1980

157-067-27AAA  MP is top of 1-1/4-inch plastic pipe 2.50 ft above 1sd.

Aug. 13, 1980... 18.58 Feb, 17, 1981... 18.15 Aug. 1leeeennonn 17.05

Sept. 1l......... 18.35 Mar. 12......... 17.19 Sept. 9..vu.enen 16.95
Oct. 16....00e0. 18.15 Apr. Teeeeaaen . 17.03 Oct. 1d4eie.eenn. 17.00
Nov. 17....... e 17.94 May  19......... 17.20 Dec.  2......0... 0 16469
Dec. 15..ccucnn 17.70 July 15......... 17.05

Highest water level--16.69 ft; Dec. 2, 1981
Lowest water level--18.58 ft; Aug. 13, 1980

158-065-12CCC_ MP is top of 1-1/4-inch plastic pipe 1.50 ft above l1sd.

Aug. 9.60 Mar. 12, 1981... 8.84 Septe Geveiicnns 9.20
Sept. 8.57 . 9.12 Oct. 1l4....... . 8.67
Oct. 6.45 8.60 Dec.  2iiiiiann. 8.31
Nov. 5.70 7.54
Dec. 5.55 9.32

Highest water level--5.55 ft; Dec. 15, 1980
Ltowest water level--9.60 ft; Aug. 14, 1980

27




Depth to water, in

feet below or above {+) land surface

158-066-30BBB

MP is top of 5-inch

steel pipe 1.40 ft above 1sd.

Date Water Date Water Date Water
level level level
Aug. 15, 1980... 11.25 Jan. 20......4.. 9.71 Aug. 15..cereene 9.69
Aug. 20......... 10.97 Jan. 25...0.00.. 9.65 Aug. 20...000nen 9.73
Aug. 25....... . 10.98 dJan. 30......v.- 9.75 Aug. 25..c00e0en 9.73
Aug. 30....000.. 10.96 Feb.  Suveevnnns "9.78 Aug. 30....v0ene 9.76
Sept. Biveeerons 10.93 Feb, 10.eivenens 9.78 Sept. Bi.iennn .. 9.81
Sept. 10..eevnan. 10.91 Feb. 15......0.0 9.88 Sept. 10...e0nens 9.55
Sept. 15.eiianns . 10.68 Feb. 20...ce0vee. 9.97 Sept. 15...cci.es 9.65
Sept. 200ciaaenes 10.60 Mar. 15......... 8.83 Sept. 9.67
Sept. 25....0eune 10.54 Mar., 200..00e0es 8.85 Sept. 9.63
Sept. 30.evivnvse 10.40 Mar., 25..i0000.n 8.87 Sept. 9.68
Oct.  Beveevenns 10.38 Mar. 30...c000en 8.77 Oct. 9.65
Oct. 10..... 10.27 Apr. Seiiiennns 8.78 Oct. 9.65
Oct. 15...... 10.25 May 15...c0040. 10.04 Oct. 9.87
Oct. 200.ceuienns 10.05 May 20....... . 10.02 Oct. 9.86
Oct., 25..veenens 10.02 May 25..0cieens 9.95 Oct. 9.81
Oct. 30....... .. 9.91 May 30...ceene. 9.94 Oct. 9.82
Nov. B.ocieveans 9.80 June  S..eeeeaas 9.83 Nov. 9.86
Nov. 10......... 9.72 June 10......... 9.80 Nov. 9.88
Nov. 15.c.ecvnn . 9.72 June 15........ . 9.71 Nov. 9.86
Nov. 20..ccu0eee 9.60 June 20......... 9.64 Nov. 9.88
Nov. 9.54 June 25......... 9.56 Nov. 9.85
Nov. 9.46 June  30..v.enaes 9.55 Nov. 9.84
Dec. 9.51 July  Seeeaecn.s 9.55 Dec. 9.80
Dec. 9.52 July 10..... 9.58 Dec. $.85
Dec. 9.61 July 16... 9.57 Dec. 9.85
Dec. 9.58 July 20... 9.57 Dec. 9.80
Dec. 9,59 July 25..ccucenen 9.59 Dec. 9.86
Jan. 9.62 July 30.....eeee 9.62 Dec. 9.92
Jdan. 10....veees 9.68 Aug.  Beieeiaien 9.63 Jan. 9.90
Jan. 15......... 9.68 Aug. 10......... 9.66

Highest water level--8.77 ft; Mar. 30, 1981
Lowest water level--11.25 ft; Aug. 15, 1980

158-067-01BBB  MP is top of 1-1/4-inch plastic pipe 2.00 ft above isd.

Sept. 10, 1981... 2.85 Oct, l4......... 2.80 DeC.  Zuernannn . 2.57
Highest water level--2.57 ft; Dec. 2, 1981

Lowest water level--2.85 ft; Sept. 10, 1981

158-067-03AAA  MP is top of 1-1/4-inch plastic pipe 2.00 ft above lsd.

Sept. 10, 1981... 2.08 Oct. 14..00aenne 2.19 Dec. 2eviaanan B 2.00

Highest water level--2.00 ft; Dec. 2, 1981
Lowest water level--2.19 ft; Oct. 14, 1981
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Depth to water, in feet below or above (+) land surface

Highest water level--12.51 ft; Dec. 1, 1981
Lowest water level--15.01 ft; June 27, 1980

158-067-258B8 MP is top of 1-1/4-inch plastic pipe 2.00 ft above Isd.
Date Water Date Water Date . Water
level level level

July 21, 1980... +1.04 Mar. 12, 198l... +2.05 Aug. 1l......... +2.05
Aug. 13......... +1.11 Apre  Teeaeeenss +2.05 Sept. 9e.nvrennn +2.05
Sept. 1l..... +1.33 May 12......... +2.10 Oct. 14......... +2.08
Oct. 16......... +1.78 July 15...00v00n +2.00
Highest water level--+2.10 ft; May 12, 1981
Lowest water level--+1.04 ft; July 21, 1980
158-067-27BBC _ MP is top of 2-inch steel pipe 4.00 ft above Isd.

July 8, 1980... +6.00 Dec. 15....... e +11.41 July +11.10
Aug. 13..... +6.40 Feb. 17, 198l... +10.95 Aug. +7.50
Sept. 1l. +6.30 Mar. 12..... eess  +10.50 Sept. +8.00
Oct. 16......... +6.10 Rpr.  Teeieeen. +11.00 Oct. +7.25
Nov. 17......... +11.45 May 12......... +10.60
Highest water level--+11.45 ft; Nov. 17, 1980
Lowest water tevel--+6.00 ft; July 8, 1980
159-066-29DDD  MP is top of 1-1/4-inch plastic pipe 3.60 ft above lsd.

July 8, 1980,.. +7.00 PDec. 15......... +13.60 July 15......... +13.60
Aug. 13..c.00ves +7.20 Feb. 17, 198l... +13.60 Aug. Il......... +13.60
Sept. 11. +7.40 Mar. 12.... +13.49 Sept. 10......... +13.60
Oct. 16. +13.00 Apr. T... +13.15 Oct. 14...... ees  +13.55
Nov. 17... +13.65 May I2......... +13.40
Highest water level--+13.65 ft; Nov. 17, 1980
Lowest water level--+7.00 ft; July 8, 1980
159-067-01AAD  MP is top of 1-1/4-inch plastic pipe 2.00 ft above 1sd.

_June 27, 1980... 2.84 Oct. 16...eveeen 1.71 Aug. 1l......... 0.28
duly 2l......... 2.50 Nov. 17....u...s 1.17 Sept. 10......... .26
Aug. 13......... 2.37 May 12, 1981... .65 Oct. T4ieenea... +.01
Sept. ll..v..n... 2.28 July 15....ev... .30
Highest water level--+0.01 ft; Oct, 14, 1981
Lowest water level--2.84 ft; June 27, 1980
159-067-01B8BBL.  MP is top of 1-1/4-inch plastic pipe 0.00 ft above 1sd.

June 27, 1980... 15.01 Dec. 15......... 13.37 Aug. 1levaaesens 12.99
July . 14.98 Feb. 17, 1981.. 13.09 Sept. 10.. . 12.81
Aug. 14,91 Mar. 12......... 13.20 Oct. 14......... 12.74
Sept. 14.68 Apre  Tiveeesnns 13.22 Dec,  liveeacass 12.51
Oct. 14.20 May 12...0e4v000 13.27
Nov. 17..eeccnnn 13.75 July 15..ceeenne 12.96
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Depth to water, in feet below or above {+) land surface

159-067-01BBB2

MP is top of 5-inch steel pipe 1.00 ft above 1sd.
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Tevel
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Water
Jevel

Date

Water
level
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Highest water level--7.02 ft; Nov. 30, 1981
Lowest water level--9.67 ft; Aug. 15, 1980
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159-067-04AAD

MP is top of 1-1/4-inch plastic pipe 2.30

ft above 1sd.

July 21, 1980... 9.80 Dec. 15..4euuuns 8.59 July 15....0000. 8.14
Aug. 13...v..en. 9.70 Feb., 17, 1981... 8.30 Aug. 1l..esesn.s 8.02
Sept. 1loeiaunnss 9.70 Mar. 12...00.... 8.44 Sept. 10ieeeuuens 7.82
Oct, 16.eeensen. $.20 Apr. Tevevnnn. 8.40 Oct. 14.. 7.81
Nov. 17...uu.une 8.89 May 20......... 8.4% Dec. Zeeennns 7.65
Highest water level--7.65 ft; Dec. 2, 1981

Lowest water level--9.80 ft; July 21, 1980

159-067-040DD1  MP is top of 1-1/4-inch plastic pipe 3.00 ft above lsd.

July 21, 1986... 3.80 Dec. 16......... 2.46 duly 15¢ecuseaen 2.03
Aug. 13......... 3.71 Feb. 17, 1981... 2.15 Aug. 1l..eviaens 1.99
Sept. 1leveausnss 3.60 Mar, 12......... 2.20 Sept. 10.cv.uan.. 1.85
Octe 16.ievenn.e 3.20 Apr. Tevivennns 2.30 Oct. l4ievennens 1.81
Nove 17ecuee.n.. 2.77 May 19,0000 2.37 Dec. Zevenenns . 1.59

Highest water level--1.59 ft; Dec. 2, 1981
Lowest water level--3,80 ft; July 21, 1980
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Depth to water, in feet below or above (+) land surface

159-067-28D0C0  MP is top of 1-17/4-inch plastic pipe 2.00 ft above Isd.

Date Water Date Water Date Water

level level level

July 21, 1980... 7.64 Pec. 15...000en.. 7.18 July 15..cieennn 6.73
Aug. 13..e000u.n 7.63 feb. 17, 198l1... 6.72 Aug. 10..eeven.. 6.96
Sept. 1ll..eeeceas 7.45 Mar, 12.cvcceeen 6.79 Sept. 10..ceennen 6.62
Octe 16nisesnses 7.35 Apr. Jeseveooan 6.63 Oct. l4......... 6.58
Nov. 17....c.uns 7.20 May  19...... ves 6.74 Dec. 2ecaasnans 6.36
Highest water level--6.36 ft; Dec. 2, 1981
Lowest water level--7.64 ft; July 21, 1980
159-067-33CCC_ MP is top of 1-1/4-inch plastic pipe 2.50 ft above 1sd.
Aug. 27, 1981... 11.04 Oct. 14......... 10.84 Dec.  Z2u.eecenes 10.46
Sept. 10..eeeeas 10.90
Highest water level--10.46 fr; Dec. 2, 1981
tLowest water level--11.04 ft; Aug. 27, 1981
160-067-108BB1  MP is top of 2-inch steel pipe 4.00 ft above isd,
duly 21, 1980... 42.33 Dec. 15.c.cuesne 41,27 July 15...e..... 39.57
Aug. 13......... 42,07 Feb. 17, 1981... 39.54 Aug. 1l......... 39,52
Sept. 1lewsseee.. 41,99 Mar., 12....e..e.  39.59 Sept. 10.eeceennn 38.94
Oct. 16..eencsas 41.55 Apr.  Teeveieenn 39.76 Oct. 14....... .. 38.95
Nov. 17..veesss 41.04 May 12e.eaninen 39.89 Dec.  liveeavasn 38.59
Highest water level--38,59 ft; Dec. 1, 1981
Lowest water level--42.33 ft; July 21, 1980
160-067-108BB2  MP is top of 1-1/4-inch plastic pipe 1.00 ft above Isd.
July 21, 1980... 33.34 Dec. 32.50 July 15......... 31.90
Aug. 13......... 33.49 feb. 31.98 31.76
Sept. lleceevaeas 33.50 Mar. 12ececncnes 32.15 3i.52
Oct., 16.ccveenes 33.25 Apre  Tecennase - 3z.01 31.46
Nov., 17..cecnnss 32.98 My 12.00000ean 31.94 31.23
Highest water level--31.23 ft; Qec. 1, 1981
Lowest water level--33.50 ft; Sept. 11, 1989
160-067-32CB8  MP is top of 1-1/4-inch plastic pipe 3.00 ft above 1sd.
July 21, 1980... 48.87 Dec. 15....... . 48.01 July 15....... .. 47.48
Aug. 13....... [, 48.80 Feb. 17, 1981... 47.60 Aug. 1l....... .. 47.40
Sept. 1lecervanes 48.70 Mar. 47.60 Sept. 10....... . 47.31
Oct. 48.29 Apr. 47.61 Oct. ld,........ 47.28
Nov. 48.10 May 47.64 DeC.  2e.eaveans 47.29

Highest water level--47.28 ft; Oct. 14, 1981
Lowest water lavel--48.87 ft; July 21, 1980
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Depth to water, in feet below or above (+) land surface

160-067-34DDA

MP is top of 1-1/4-inch plastic pipe 2.00 ft above 1sd.

Date Water Date Water Date Water
level level level

June 27, 1980... 10.65 Dec. 16...ieuvss 8.64 Aug. 1levevienns 7.91
July 2leeeeenens 9.26 Feb., 17, 1981... 8.18 Sept. 10ieeennnns 7.70
Aug. 13......... 10.22 Mar. 12...0000en 8.34 Oct. ld..cevenss 7.60
Sept. 1live.enn.. 10.05 Apre  Teveeenaen 8.30 Dec.  Z2iieenenas 7.42
Oct, 16..eeneens 9.70 May 120innncnns 8.70
Nove 17.eeiavnnn, 9.08 duly 15..eeeanns 7.04
Highest water level--7.04 ft; July 15, 1981
Lowest water level--10.65 ft; June 27, 1980
161-067-07DDD  MP is top of 2-inch steel pipe 3.30 ft above 1sd.
July 21, 1980... 124.95 Dec. 15......... 123.82 July 15......... 124,08
Aug. 13........00 124029 Feb. 17, 1981... 123.75 Aug. 12......... 124,10
Sept. 1l.........  124.13 Mar. 12......... 123.69 Sept. 10......... 123.79
Oct., 16......... 124.47 Apre Teeevesn.. 123,74 Oct. 13......... 123.70
Nov. 17......... 123.87 May 12......... 124.27 Dec. l.eieenses 123,32
Highest water level--123.32 ft; Dec. 1, 1981
Lowest water level--124.95 ft; July 21, 1980
161-067-11CCC1  MP is top of 1-1/4-inch plastic pipe 2.00 ft above lsd.
dJuly 21, 1980... 51.27 Dec. 15.c.uecenes 50.85 July 15i.ciienns 50.60
Aug. 13......... 51.13 Feb. 17, 1981... 50.57 Aug. 12.u.e0venns 50.59
Sept. lleevaoenan 51.21 Mar. 12...000000 50.62 Sept. 10...uvenn. 50.40
Oct. 16ievuenvens 51.98 Apr. 50.52 Oct. 13......... 50.38
Nov. 17......... 50.97 May 50.68 Dec. ) P 50.05
Highest water level--50.05 ft; Dec. 1, 1981
Lowest water level--51.98 ft; Oct. 16, 1980
161-067-11CCC2  MP is top of 1-1/4-inch plastic pipe 2.50 ft above Isd.
July 21, 1980... 47.80 Dec. 15...c.iueenn 47,57 July 15...eeuens 47.36
Aug. 13.....e0.. 47,77 Feb. 17, 1981... 47.25 Aug., 12......... 47.35
Sept. 47.81 Mar, 1Z2......4.. 47.31 Sept, 10...00cens 47.14
Oct. veee 47.68 Apr. Teevenanen 47.22 Oct. 47.10
Nov. 17..c.0vvee 47.80 May 12..iiieen. 47.41 Dec. 46.89
Highest water level--46.89 ft; Dec. 1, 1981
Lowest water level--47.81 ft; Sept. 11, 1980
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Depth to water, in feet below or above (+) land surface

161-067-15888

MP_is top of 1-1/4-inch plastic pipe 2.50 ft above lsd.

Date Water Date Water Date Water
level level level

July 21, 1980... 57.30 Dec. 15..4ucs0en 57.90 July 15 56.69
Aug. 13......... 57.17 feb. 17, 198l... 56.65 Aug. 12......... 56.67
Sept. 11.... 57.17 Mar. 12..... 57.02 Sept. 10cccuoicaes 56.47
Oct. 16.... 57.03 Ar.  Tiveieeees 56.61 Oct. 13.eceeeens 56.49
Nov. 17... 57.30 May 12......... 56.95 Dece  leveeensss 56.18
Highest water level--56.18 ft; Dec. 1, 1981
Lowest water level--57.90 ft; Dec. 15, 1980
161-067-17AAA  MP is top of 1-1/4-inch plastic pipe 2.50 ft above 1sd.
July 21, 1980... 95.30 Dec, 18...iceens 94.79 July 15¢.ccicnee 94.76
Aug. 13......... 95.10 Feb. 17, 198l... 94,42 Aug. 12......... 94.72
Sept. 1l...... 95.01 Mar., 12......... 94.38 Sept. 10cec.evenne 94.44
Oct. 16..0ves... 94.60 Bpr.  Teiiienene 94.50 Oct. 13.aieirenns 94.39
Nov. 17........ 95.14 My 12...c40a.. 94.98 Dec.  lecessenas 94.04
Highest water level--94.04 ft; Dec. 1, 1981
Lowest water level--95.30 ft; July 21, 1980
162-065-20B8B  MP is top of 1-1/4-inch plastic pipe 3.00 ft above 1sd.
Aug. 13, 1980... 4.77 Feb. 17, 198l... 3.66 Aug. 12......... 3.47
Sept. 1l.iveens.s 4.20 Mar. 12.....0... 3.74 Sept. 10evevaanss 3.35
Oct. 16..c..... . 3.98 Apre  Teeeseenen 4.20 Oct. 13ciceecnss 3.28
Nov. 17...eu000e 3.08 May  20...... 3.66 Dec. lieoeasnne 3.18
Dec. 15....40ves 2.76 July 15....... . 3.30
Highest water level--2.76 ft; Dec. 15, 1980
Lowest water level--4.77 ft; Aug. 13, 1980
162-067-11DAA1  MP is top of 1-1/4-inch plastic pipe 3.00 ft above Isd.
July 24, 1980... +0,45 Nov. 17..evineen : +0.70 Aug., 12...c.40... +0.88
Aug. 13..c000een +.25 Apr. 7, 198l1... +1.02 Sept. 10ieeaecnss +1.07
Sept. 1l... +.24 May 12.....000. +1.02 Oct. 13.....44.e +1.10
Oct. 16...... +.60 dJuly 15..... +.96
Highest water level--+1.10 ft; Oct. 13, 1981
Lowest water level--+0.24 ft; Sept. 11, 1980
162-067-11DAA2  MP is top of 1-1/4-inch plastic pipe 2.50 ft above lsd.
July 24, 1980... +0.74 Apr. 7, 1981... +2.41 Sept. 10...... +1.93
Aug. 13......... +1.06 May 12....440.e +2.08 Oct. 13......... +2.19
Sept. 1l...ve0vee +1.25 July 15......... +1.59
Oct. 16......... +1.90 Aug. 12......... +1.43

Highest water level--+2.41 ft; Apr. 7, 1981
Lowest water level--+0.74 ft; July 24, 1980
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Depth to water, in feet below or above (+) land surface

162-067-148B8

MP is top of 1-1/4-inch plastic pipe 2.30 ft above 1sd.

Date Water Date Water Date Water
level level level

July 10.55 Dec. 15.ecvenans 9.61 July 15...0eeenes 9.64
Aug. 10.60 Feb. 17, 198l... 9.63 Aug. 12.......0e 9.74
Sept. 10.30 Mar., 12.ccieenes 9.59 Sept. 10.cvescnss 9,28
Oct. 9.69 Apre  Teveevenes 9.29 Oct. 13acecccnns 9.30
Nov.e 17..ccceeens 9.63 May 12.ccevneen 9.50 Dec.  livieevens 9.17
Highest water levei--9.17 ft; Dec. 1, 1981
Lowest water level--10.60 ft; Aug. 13, 1980
162-067-16CCC MP is top of 1-1/4-inch plastic pipe 3.00 ft above 1sd.
July 24, 1880... 65.64 DeC. 15cieieenes 65.95 July 15...evanes 65.05
Aug. 13..eevaens 65.80 Feb. 17, 198l1... 64.82 Aug. 64.92
Sept. 1leveenn.ns 65.60 Mar. 12....000ae 65.10 Sept. 64.49
Oct, 16...... 65.11 Apr.  Toweeeenns 64.81 Oct.e 13eieieveean 64.27
Nove 17¢evecenen 65.29 May 120..iecienn 65.16 Dec.  levieensns 64.20
Highest water level--64.20 ft; Dec. 1, 1981
Lowest water level--55.95 ft; Dec. 15, 1980
163-067-10CCC1  MP is top of 1-1/4-inch plastic pipe 2.00 ft above 1sd.
July 30, 1980... 9.05 Dec. 16..ivaenes 7.63 July 15...00000s 7.60
Aug. 13..cvenees 8.99 feb. 17, 1981... 7.73 Mg. 12...c0iaen 7.85
Sept. 1licecaneae 8.65 Mar., 12..civvens 7.61 Sept. 10..ee0enss 7.61
Oct. 16evecnevan 8.07 Apr.  Teveevanas 7.99 Oct. 13..e0eeene 7.55
Nov.e 1B.ieveveecas 7.76 May 12..c.e0... 7.72 Dec. loveereann 7.33
Highest water level--7.33 ft; Dec. 1, 1981
Lowest water level--9,05 ft; July 30, 1980
163-067-10CCC2  MP is top of 1-1/4-inch plastic pipe 2.50 ft above lIsd.
July 30, 1980... 4.39 Dec. 15...cne.n. 3.61 July 15..ceeeess 3.75
Aug. 4.35 feb., 17, 1981... 4.00 Aug. 12.ieeicnnn 3.92
Sept. 3.21 Mar. 12.ceeeaees 3.88 Sept. 10iecaaeass 2.60
Oct. 2.25 Apr.  Teeerannes 2.10 Oct. 13.....0..vs 2.65
Nov. 2.35 May 12...... 2.20 Dec. leveennsne 2.93
Highest water level--2.10 ft; Apr. 7, 1981
Lowest water level--4.39 ft; July 30, 1980
163-067-12CCC  MP is top of 1-1/4-inch plastic pipe 2.50 ft above isd.
July 30, 1980... 0.88 Apr. 7, 198l... +0.13 Sept. 10eeeieeens +0.76
Aug. 73 May 12...000uen +.77 Gct, 13.eecvecns +.94
Sept. .10 July 15..ceveuan +.77
Oct. +.72 Aug. 12...0a0visn +.34

Highest water level--+0.94 ft; Oct. 13, 1981
Lowest water level--0.88 ft; July 30, 1980
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Depth to water, in. feet below or above (+) land surface

163-067-18AAA]l  MP is top of 2-inch steel pipe 3.30 ft above 1sd.

Date Water Date Water Water
level level level

July 24, 1980... 42,50 Dec. 15....4...0 40.10 40.45
Aug. 13........, 42.64 Feb. 17, 1981... 41,20 40.50
Sept. 11.. 40.96 Mar. 1Z2..c.e.... 41.37 40.56
Oct., 16.cuevn... 40.30 Apr.  Teeeienans 40.45 40.43
Nov. 18......... 39.91 May 12¢.cviee.. 40.40 40.96
Highest water level--39,91 ft; Nov. 18, 1980
Lowest water level-42.64 ft; Aug. 13, 1980
163-067-18AAA2  MP is top of 1-1/4-inch plastic pipe 2.80 ft
July 24, 1980... 41.18 Dec. 15....... . 38.56 39.25
Aug. 13......4.. 41.40 Feb. 17, 1981. 39.95 39.68
Sept. 1l.. . 40.38 Mar. 12......... 39.74 39.23
Oct. 16.. . 39.13 Apre  Teeeeeanns 39.20 39.70
Nov. 18...... . 38.57 May 12..cee... 38.91 39.63

Highest water level--38.56 ft; Dec. 15, 1980
Lowest water level--41.40 ft; Aug. 13, 1980
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TABLE 3.--Logs of selected wells and test holes

Depths are shown in feet below land
surface.

Gamma-ray logs are in API GR units
{American Petroleum Institute
gamma-ray units}).

Neutron logs are in API N units
(American Petroleum Institute
neutron units).
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Spontaneous potential (SP) logs are
in mV (miilivolts).

Resistivity logs are in ohm-m {ohm-
meters; 16-inch short normal and
64-inch long normat.

Resistance logs (single point) are
in ohms and are shown in the
resistivity column.




157-065-02CCC
{Log modified from C. A. Simpson & Son)

Altitude: 1465 feet Date drilted: 10/28/63
GEOLOGIC THICKNESS  OEPTH
SOURCE MATERIAL (FEET) {FEET)
Glacial drift:
TOPSOT T mmm e e e e e e e 1 1
Clay, yeliow-- - 19 20
Clay, blue, sandy, hard- -- 25 45
Clay, sandy, soft------- - 47 92
Sand, mushy----«-v--- . 5 97
Sand, fine to COArSE--=-mmewemmm oo 19 116
157-065-04CC8
(Log modified from C. A. Simpson & Son)
L4
Altitude: 1468 feet Date drilled: 1/24777
Glacial drift:
S011, black-m--comm o 1 1
Clay, light-gray-c----eceamcomneuan - 4 5
Clay, blue; with a very few pebbles- -~ 13 18
Clay, yellow, slightly sandy------eeceu---n - 3 21
Clay or shale, blue, slightly sandy, hard-------ueo-mo- 2 23
Pierre Shale:
Shale, blue, hard; with slate chipS------cuacocouaon 18 41
157-065-05DAA
(Log modified from C. A. Simpson & Son)
Altitude: 1468 feet Date drilled: 6/28/77
Glacial drift:
SOTY, DlacK—comm e o e e e e 3 3
Clay, light-tan, slightly sandy--------e=coccmmeuooaoon 2 5
Clay, yellow; with gray clay, red particles,
and a few pebbles------comcmom e 4 9
Clay, yellow; with a few pebbles; damp---------vu-cuceox 6 15
Clay, blue; with red material in seams; tough;

rock at 39 feet-—m-mmm e : 25 40
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157-065-098CB
{Log modified from C. A. Simpson & Son)

Altitude: 1465 feet Date drilled:  6/29/77
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:
5091, blaCk---ecmmoomamm e e o mm oo m e 1 1
Clay, light-tan; with rust stains and some
Gray Clay----=--mm-mmomemm oo e —emooaeomooeooo- 6 7
Clay, yellow; with rust stains and some
small gravel--oea-mmmeeemm s o —mmmmo o mm e 7 14

Clay, blue; a few pebbles; seams with black

and gray coating and roots 8 22
Sand, clayey------~=c-cr-mannn 1 23
Clay, blue; with a few pebbles------mr-mmomooummommannn 10 33
Pierre Shale:
Shale, gray; becoming harder with slate
chips after 38 feet----=c-crmmmmmrmmaomo oo 7 40
157-065-10CCC
NDSWC 5986
Altitude: 1460 feet Date drilled:  9/17/81
Glacial drift:
TOPSOTlammmmm o e e 1 1
Clay, dark-yellowish-orange, silty, oxidized- - 14 15
Clay, olive-gray, pebbly (till)-------ooo-moe - 6 21
Clay, dark-gray, pebbly (til})-------- - 15 36
Clay, dark-gray, sandy, pebbly {£ill)---coc-emcmoooonu- 42 78
Pierre Shale:
Shale, grayish-black, siliceous, fractured------------- 23 101
157-065-17ABB
(Log modified from C. A. Simpson & Son)
Altitude: 1470 feet Date driiled: 12/18/74
Glacial drift:
Fillmmmm oo et 3 3
Topsoil-----= 1 4
Clay, yellow- 26 30
Clay, blue--- 9 39
Bravele-m-eom oo e mmmem e 3 42
Pierre Shale:
1T B T R e L e e bt 98 140
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157-065-170C
(Log modified from Smith, 1954)

CRETACEQUS SYSTEM:

1493 feet Date drilled: 10/27/52

THICKNESS  DEPTH

MATERIAL (FEET) (FEET)

Niobrara Formation (top): 536
Greenhorn Formation (top): 995
Muddy Sandstone (top): 1,287
Dakota Formation (top): 1,394

JURASSIC SYSTEM:

Sundance Formation (top): 1,580
Piper Formation (top): 1,835
Red Beds (top): 1,907

DEVONIAN SYSTEM:

Nisku Formation (top): 1,952
Duperow Formation (top): 2,000
Souris River Formation (top): 2,310
Dawson Bay Formation (top}: 2,380
Ashern (top): 2,590

STLURIAN SYSTEM:

Interlake Formation (top): 2,620

ORDOVICIAN SYSTEM:

Upper Stony Mountain Formation (top): 2,853
Lower Stony Mountain Formation (top): 2,937
Red River Formation (top): 3,022
Winnipeg Formation (top): 3,567
Winnipeg Sand (top): 3,745
PRECAMBRIAN 3,757

157-065-19BA8
(Log modified from Church Well Boring)

Glacial drift:

1465 feet Date drilled: 5/14/76
Topsoil, B1aCK-n=-wmmmmmmmmv e oo 1 1
Sand, yellow--- . 4 5
Clay, yellow--- - 10 15
Clay, blue------- - 13 28
Sand, coarse, Wet--wewemmoeoceccocoouen - 2 30
Sand, coarse; shale; and small rocks------ --- 5 35
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157-065-21DDD

NDSKC 5987
Altitude: 1455 feet Date drilied: 9/17/81
GEQLOGIC THICKNESS  DEPTH
SOURCE MATERIAL FEET) FEET)
Glacial drift:
TOPSOT T mmmm e e e e e - 1 1
Clay, yellowish-brown, pebbly, oxidized (ti - 14 15
Clay, olive-gray, pebbly (till)-we-eecocoaaano- - 21 36
Clay, dark-gray, pebbly, sandy (till)-- - 4 40
Silt, dark-gray, clayey---------------- - 2 42
Clay, olive-gray, silty, pebbly (till)e—eemmcammaaannas 10 52
Pierre Shale:
Shale, grayish-black, siliceous, fractured-----------—-- 29 81
157-065-298BD
(Log modified from C. A. Simpson & Son)
Altitude: 1473 feet Date drilled: 1/02/77
Glacial drift:
S0, blackecm e e eeas 6 6
Clay, sandy to very sandy, damp----=r-meecmm-mn -- g 15
Clay, dark-gray to black; with a few pebbles-- -~ 3 18
Sand, very clayey, very SOft--oecoocoomomooaononooooo 13 31
Sand to small gravel; some fairly clean;
some clayey--—---mmm-memmmm e - 3 34
Clay, gray; with some gravel and pebbles--------co-oo-- 5 10
157-065-318B8
NDSWC 5706
Altitude: 1450 feet Date driiled: 6/10/80
Glacial drift:
TOPSOT rmm e m e e e e 1 1
Clay, yellowish-brown, oxidized 9 10

Clay, brownish-gray, very sandy (till);

interbedded Jenses of gravel-----cmcccmcmmomencanaaas 10 20
Sand, medium, gravelly, subrounded to rounded;

about 70 percent shale and 30 percent

Carbonate grains--=- oo 35 55

Pierre Shale:
Shale, dusky-brown, siliceous, fractured-------cocoo--- 23 78
Shale, brownish-gray, siliceous, well-indurated-------- 24 102

40




NDSWC 5981

LOCATION:  157-066-03CCC DATE DRILLED: 9/16/81

ALTITUDE: 1463

DEPTH: 161
(FT, NGVD) pully
NEUTRON GAMMA RESISTIVITY .
ar) RAY {OHM-M)
DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
0-1 Topsoil.
1-14 Silt, dark-yellowish-orange,
| 20 1 d c]ayéy, oxidized.
i 14-17 . Silt, olive-gray, clayey.
17-33 Clay, olive-gray, pebbly
—_ (tith).
- ‘o -
- 33-37 Sand, fine to coarse, clayey.
% € 37.68  Clay, olive-gray, silty
Ll (tin).
é N
—— 68-72  Gravel, coarse, sandy;
cobbles.
) I 80 - 72-128  Clay, dark-gray, pebbly
(tin).
- 1w -
' - 120 1 PIERRE SHALE
128-161  Shale, grayish-black,
siliceous, fractured.
- 140 - ; _
s ‘w 4
- 180
-m.
-m.
. 240 J




NDSWC 5982

LOCATION: 157-066-04BBB DATE DRILLED: 9/16/81
ALTITUDE: 1465 DEPTH: 201
{FT, NGVD) (FT) '
NEUTRON GAMMA RESISTIVITY
(AP1) RAY (OHM-M}

DESCRIPTION OF DEPOSITS
i
GLACIAL DRIFT
0-1 Topsoil.

1-10 Silt, yellowish-orange,
r 20 4 clayey, oxidized.

10-17 Clay, yellowish-brown,
pebbly, oxidized (til11).

17-26 Clay, olive-gray, pebbly
=7 40 (till).

}:' 26-38  Clay, olive-gray (till);
interbedded with lenses of
fine sand.

[ 60 38-50 Gravel, fine to coarse;
interbedded with coarse

subangular sand.
50-65 Silt, olive-gray, clayey.

I 80 1 65-100 Clay, dark-gray (till);
interbedded with fine to
medium gravel.

100 100-140  Silt, dark-gray, clayey;
interbedded with sand
from 122 to 130 feet.

I 120

- 140 1 140-162  Sand, coarse; interbedded

% with fine to coarse sub-
— angular gravel.
I 160 g 162-172  Gravel, fine to coarse,
— subrounded; all detrital
shale.
PIERRE SHALE
180 4 172-201 Shale, grayish-black,

siliceous, fractured.

F 200

220

L 240




NDSWC 5980

LOCATION: 157-066-09888 DATE DRILLED: 9/16/81

ALTITUDE: 1463
{FT, NGVD)

NEUTRON GAMMA RESISTIVITY
(ar1} RAY (OHM-M)

DEPTH: 201
{FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

0-1 Topsoil.

1-15 Silt, yellowish-orange,
I 20 clayey, oxidized.

15-21 Silt, olive-gray, clayey.

| 40 lenses of sand and gravel.

{ interbedded with thin

48-55 Sand, coarse; interbedded
with fine to coarse sub-

- 21-48  Clay, olive-gray (till);
. angular gravel.

[ 60 55-88  Clay, olive-gray, silty
(ti11); interbedded with
lenses of sand and gravel.

L a0 4

88-110 Silt, dark-gray, clayey.

I 100

110-137 Sand, very fine to coarse;
interbedded with fine to
medium gravel; some lenses
of clay.

137-164° Clay, dark-gray {till);
interbedded with lenses
of gravel.

L 140

)

PIERRE SHALE
- 160 —

164-174 Shale, dark-gray, macerated.

2 174-201  Shale, grayish-black,
fractured; some inter-

| 180 stitial clay.

b

I 220

L 20
43




LOCATION:

ALTITUDE:

{FT, NGVD}

157-066-09CDC

1465

NEUTRON GAMMA

(AP1)

RAY

- 80 4

120

t 140 4

- 160

180

I 200

220

L 240 |

NDSWC 5979

RESISTIVITY
{OHM-M)

18-29
29-36

36-42

42-87

87-95

95-110

110-118

118-129

129-170

170-201

44

DATE DRILLED: 9/15/81

DEPTH: 201
{FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoitl.

Silt, yellowish-orange,
clayey, oxidized.

Till, olive-gray, pebbly.

Sand, coarse; interbedded
with lenses of fine to
coarse subangular gravel.

Clay, olive-gray, very
sandy (till).

Clay, olive-gray, gravelly
{ti).

Sand, fine to coarse,
mostly medium, subrounded.

Clay, dark-gray, silty to
sandy.

Sand, coarse to very
coarse; interbedded with
fine to medium subangular
gravel.

Clay, brownish-gray,
sandy, pebbly, oxidized
(ti11).

Clay, dark-gray, pebbly
(ti1n).

PIERRE SHALE

Shale, grayish-black,
siliceous, fractured.




157-066-1088A
(Log modified from C. A. Simpson & Son)

Altitude: 1461 feet Date drilled: 5/12/76
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) {FEET)
Glacial drift:
Tops0ilmcmee oo 1 1
Clay, yellow 14 15
Clay, yellow, sandy------ 10 25
Clay, blue, very graveliy- 25 50
Clay, blue 4 54
Sand--eecounao 2 56
Clay, blue 1 57
NDSWC 5977
LOCATION: 157-066-15DCC DATE DRILLED: 9/15/81
ALTITUDE: 1455 .
(T, NGVD) D(EF:',I'H. 121
GAMMA RESISTIVITY
RAY {OHM-M)
DESCRIPTION OF DEPOSITS

GLACIAL DRIFT
0-1 Topsoil.
1-15 Clay, yellowish-orange,
[ 20 silty, oxidized.
) 15-22  Clay, olive-gray; inter-
bedded with brownish-gray
slightly carbonaceous silt.

[ 40 1 22-25 Sand, fine to coarse,

gravelly, subrounded.
25-35 Clay, olive-gray, pebbly
(tin).

[ 80 35-41 Sand, coarse; interbedded
with fine to coarse angular
to rounded gravel.

41-58 Clay, olive-gray to
brownish-gray, very silty;

[ 80 1 carbonaceous streaks.

58-79 Clay, olive-gray, pebbly
(till).
. 79-81 Sand, fine, well-sorted,

[ 100 1 subrounded; predominantly
quartz grains.

PIERRE SHALE

I 120 4 81-121  Shale, grayish-black,
siliceous, fractured,

- 140

L 180 4




157-066-16838

NDSWC 5978
Altitude: 1460 feet Date drilied:  9/15/81
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:
TOPS0i oo mmmmmm s o e e e 1 1
$ilt, yellowish-orange, clayey, oxidized- 11 i2
Silt, olive-gray, clay@y------n=---moamoocmammoanoc 10 22
sand, coarse; interbedded with lenses of fine
to coarse subangular gravel--------ccomeomcooomaanao- 13 35
Clay, olive-gray, pebbly (til1)e-emmmmmmcocomommmmane 6 41
sand, coarse to very coarse; interbedded with
fine to coarse angular to well-rounded gravel-------- 29 70
157-066-17DAC
{Log modified from C. A. Simpson & Son)
Altitude: 1460 feet Date drilled: 6/24/70
Glacial drift:
Topsoil and Fillemmmmmommm oo m e oo 3 3
Clay, yellow----=con-unomo 9 12
Clay, gray, sandy; caves-- 36 48
Sand and gravel----------- 2 50
Clay, sandy-=-------rosmomcomnan- 8 58
Sand and gravel; with some fines--«--m-erooomoocmomaua- 20 78

46




LOCATION: 157-066-18DDD1, 2

ALTITUDE: 1470

{FT, NGVD}
NEUTRON GAMMA
ann) RAY
<. 20 1
L 40
- L g0 4
3 w -
+ 100 |
120 4
- 140 1
I 160
=5 fe
<
-
5
-z,
L 200 4
|- 220
L 240 J

NBSWC 5970, 5970A

RESISTIVITY

(OrM-M)

18-20
20-31

31-56

56-77

77-130

130-150

150-170

170-215

§5272
47

DATE DRILLED: 9/03/81

DEPTH: 341
Kias!

DESCRIPTION OF DEPOSITS
GLACIAL_DRIFT

Topsoil.

Silt, yellowish-orange,
clayey, oxidized.

Silt, olive-gray, clayey.

Sand, very fine, rounded;
interbedded with silt and
clay.

Clay, o]ive—gray,kpebbly
(til1).

Clay, olive-gray, very
sandy (till).

Silt, olive-grays inter-
bedded with thin lenses
of very fine sand.

Clay, olive-gray (till);
interbedded with lenses
of fine to medium gravel.

Sand, fine; interbedded
with lenses of fine gravel;
abundant detrital lignite.

Gravel, fine to coarse;
interbedded with very
coarse angular to rounded
sand.

Sand, very coarse; inter-
bedded with lenses of fine
to coarse subrounded gravel;
abundant detrital shale and
lignite.




LOCATION:

ALTITUDE:

{FT, NGVD)

NDSWC 5970, 5970A, Continued

157-066-18DDDL, 2

1470

NEUTRON GAMMA

AP}

RAY

RESISTIVITY
{OHM-M)

Z

I 260

[280~

L 300

+ 320 1

b 340

+ 360

b 380 4

L 400

L 420+

| 440

- 460 4

L 480

272-290

290-305

305-341

48

DATE DRILLED: 9/03/81

DEPTH:
FT}

341

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

Gravel, fine to very coarse,
subangular to rounded; pre-
dominately detrital shale.

Clay, dark-gray; with
yellowish-orange oxidation
streaks; predominately
detrital shale.

PIERRE SHALE

Shale, grayish-black,
bentonitic, moderately
indurated, slightly
fractured.




LOCATION:
ALTITUDE:

{FT, NGVD)

NDSHC 5972
157-066-20CDD

1462

NEUTRON GAMMA RESISTIVITY

APt

RAY {OHM-M)

- 80

- 100

- 140

L 160

I 180 4

L 240 J

110-120

120- 150

150-184

184-274

DATE DRILLED: 9/10/81

- DEPTH: 420
(FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Silt, yellowish-brown,
clayey, oxidized.

Silt, olive-gray, clayey.

Sand, fine to medium,
rounded. :

Gravel, coarse to very
coarse, subrounded; cobbles;
predominantly detrital shale.

Clay, olive-gray, sandy,
pebbly (tillg.

Clay, brownish-gray, sandy,
partially oxidized (till).

Sand, fine to very coarse,
subrounded to rounded.

Clay, brownish-gray;
interbedded with lenses of
carbonaceous silt. -

Silt, olive-gray; interbedded
with clay; carbonaceous
streaks.

Clay, olive-gray; interbedded
with lenses of silt and sand.




LOCATION:

ALTITUDE:

(FT, NGVD}

NDSWC 5372, Continued

157-066-20CDD

1462

NEUTRON GAMMA

{AP1)

RAY

—

k260 1
F280 4
Taoo
onj
L 340 4
}350-

I 380 4

| 420 |

460 A

480 -

RESISTIVITY

(OHM-M)

DATE DRILLED: 9/10/81

DEPTH: 420
{FT}

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

274-368  Clay, olive-gray, silty.

368-390 Clay, olive-gray, sandy;
carbonaceous streaks.

390-420 Claystone, dark-greenish-
gray; interbedded with
siltstone.




NDSWC 5976

LOCATION:  157-066-21ABB DATE DRILLED: 9/15/81

AL::tGJ&E: 1455 DEPTH: 101
{FY, {FT}
NEUTRON GAMMA RESISTIVITY

{(AP1) RAY {OHM-M)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

0-1 Topsoil.

1-11 Silt, yellowish-orange,
I 20 clayey, oxidized.

11-20 Silt, olive-gray, clayey.

<> 20-28  Clay, olive-gray, pebbly
(til).

28-40 Sand, coarse; interbedded
with lenses of fine sub-
angular gravel.

40-56 Clay, olive-gray, pebbly
(til1).

A

56-84 Shale, dark-gray, macerated;
inclusions of clayey rounded
siliceous shale pebbles.

I 80

-
} PIERRE SHALE
\\:; 84-101 Shale, grayish-black,

siliceous, fractured.

L 100 4
- 120 4
| 140 4
L 160 4

- 180

I 220 4

. 240
51




LOCATION: 157-066-21CB

ALTITUDE: 1455

(FT, NGVD)

NEUTRON GAMMA
(APt} RAY

— =

B

L a0

I 60

- 100 4

I 120

- 140

i 160 -

I 180 4

b 200 4

[ 220

L 240 4

NDSWC 5975

RESISTIVITY
(OHM-M)

1-13

13-18

18-30

30-48

"\

48-74

74-128

128-172

172-201

o

DATE DRILLED: 9/15/81

DEPTH:
(FT)

201

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Silt, yellowish-orange,
clayey, oxidized.

Silt, olive-gray, clayey.

Clay, olive-gray, very
silty, pebbly (til1}.

Sand, very coarse; inter-
bedded with fine to coarse
angular to rounded gravel.

Clay, olive-gray, pebbly
(titl).

Clay, dark-gray, pebbly
(till).

Clay, olive-gray, very
sandy (till).

PIERRE SHALE

Shale, grayish-black,
siliceous, fractured.




157-066-2600D1

NDSWC 5705
Altitude: 1449 feet Date drilled: 6/10/80
GEOLOGIC . THICKNESS  DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Glacial drift:
TOPSOT ¥ em e m e e e el 1 1
Clay, yellowish-brown, oxidized-- 9 10
Clay, olive-gray, very plastic 5 15
Clay, olive-gray, sandy to gravelly (till)--ceocoeoeo_o 15 30
Clay, olive-gray (till); interbedded with
Tenses of sand and gravele-eeacoeao ool o 30 60
Silt, olive-gray, clayey-----c-eca-ommcna- 11 71
Clay, olive-gray, silty, gravelly (till)-- 18 89
Boulder, granite-——--mecemu oo ool 1 90

NDSWC 5705A

LOCATION:  157-066-260DD2 DATE DRILLED: 6/10/80

ALTITUDE: 1449

DEPTH: 122
(FT, NGVD} iy
NEUTRON GAMMA RESISTIVITY
APl RAY (OHMM)
DESCRIPTION OF DEPOSITS

SLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
cohesive, oxidized.

Clay, olive-gray, cohesive.

Clay, olive-gray, very sandy
to gravelly ?tﬂl).

Clay, dark-gray (till);
abundant detrital shale
pebbles.

PIERRE SHALE

Shale, dusky-yellowish-
brown, fractured.

L 140 4

53




NOSWC 5707

LOCATION:  157-066-27DCC DATE DRILLED: 6/10/80
ALTITUDE: 1451 DEPTH: 122
(FT, NGVD) T :
GAMMA RESISTIVITY
RAY {OHM-M)
DESCRIPTION OF DEPOSITS
1
GLACIAL DRIFT
0-1 Topsoil.
1-8 Clay, yellowish-brown,
r 20 1 sandy, pebbly, oxidized
(ti11).
8-78 Clay, brownish-gray (till);
interbedded with thin
Tenses of sand and gravel.
| 40 4
- 60 B

78-106  Sand, fine to coarse,

80 1 gravelly, subrounded to
rounded; interbedded with
thin lenses of clay; about
75 percent detrital lignite;
abundant detrital shale.

r 100 1 PIERRE SHALE

106-122  Shale, dusky-yellowish-
brown, fissile, very
fractured.

- 120

[ 140

+ 160

I 180

k200 -

220

L 240




LOCATION: 157-066-28CBB

ALTITUDE:
(FT, NGVD)

1455

GAMMA
RAY

- 100

- 140

5

NDSWC 5974
DATE DRILLED: 9/14/81

DEPTH: 221
[3))
RESISTIVITY
(OHMM)
DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
silty, oxidized.

Clay, olive-gray, silty.
Clay, olive-gray, silty
{ti11).

Gravel, medium to coarse;
cobbles; interbedded with

coarse subrounded sand.

Clay, olive-gray, pebbly
{tin).

Gravel, fine to medium,
clayey, subrounded.

Clay, dark-gray, pebbly
{til1).

Sand, very coarse; inter-
bedded with fine angular
to rounded gravel; with
some interbedded lenses
of silt and clay.

211-221 Clay, dark-gray, sandy.

55




157-066-28CBC

NDSWC 5973
Altitude: 1455 feet Date drilled: 9/11/81
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) FEET)
Glacial drift:
TOPSOTTommm e meim oo emmm e mo oo m oo 1 1
Silt, yellowish-brown, clayey, oxidized-- 9 10
Silt, olive-gray, clayey 7 17
Sand, medium to very coarse, well-rounded;
predominantly quartz and carbonate grains------------ 18 35
Gravel, fine to medium, angular to rounded;
with some lenses Of clay----=-ro-=ommrocmcmmmaamnonan 26 61

56




LOCATION:

ALTITUDE:

{FT, NGVD]

NEUTRON GAMMA

ey

157-066-28DCC

1450

RAY

L 100

- 120

L 140

| 180 |

- 220 4

\- 240

NDSWC 5708

RESISTIVITY

{OHM-M)

9-29
29-54

=

54-92

92-113

113-154

154-182

DATE DRILLED: 6/11/80

DEPTH: 182
{F7)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
oxidized.

Clay, olive-gray.

Gravel, fine to coarse;
about 30 percent fine
to coarse subrounded to
rounded sand.

Clay, olive-gray, sandy,
pebbly (til1).

Silt, olive-gray, clayey.

Silt, dark-gray; sandy
lenses; gravelly from
149 to 154 feet.

PIERRE SHALE

Shale, dusky-yellowish-
brown, fissile, very
fractured.




LOCATION:

ALTITUDE:

(FT, NGVD)

NEUTRON GAMMA

(API}

157-066-30AAA

1460

RAY

I 100

k120 4

140

160

+ 180

L 200

- 220

- 240

NDSWC 5709

RESISTIVITY

(OHM-M}

0-1
1-18

18-56

56-76

76-100

100-116

116-180

180-220

220-242

DATE DRILLED: 6/11/80

DEPTH: 242
(FT}

DESCRIPTION OF DEPOSITS
GLACIAL ORIFT
Topsoil.

Clay, yellowish-brown,
sandy, pebbly, oxidized
(ti11).

Clay, olive-gray, very
sandy, gravelly (till).

Sand, fine to coarse,
gravelly, subrounded to
rounded; predominately
quartz, carbonate, and
detrital shale grains.

Silt, olive-gray, clayey.

Clay, olive-gray, pebbly,
sandy {till).

Gravel, fine to coarse;
interbedded with thin
lenses of silty clay;
about 30 percent coarse
angular to rounded sand;
mostly igneous and car-
bonate pebbles.

Clay, brownish-gray (til1});
gravelly from 180 to 192
and 206 to 216 feet.

PIERRE SHALE

Shale, dusky-yellowish-
brown, indurated, fissile,
fractured.




LOCATION:
ALTITUDE:
{FT, NGVD)

NEUTRON GAMMA
(Y] RAY

1470

157-066-30ABB

NDSHC 5711

RESISTIVITY
(OHM-M}

- 100

F 120

140

- 160

L 180

I 200

1-44

44-66

DATE DRILLED: 6/12/80

DEPTH:
T}

282

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Sand, fine to coarse,
gravelly, subrounded to
rounded; about 70 percent
quartz, 15 percent car-
bonate, and 15 percent
detrital shale and
lignite grains.

Clay, olive-gray, silty,
gravelly {til).

66-108

108-125

L 240

125-144
144-172
172-262

59

Silt, brownish-gray, clayey.

Clay, brownish-gray, very
sandy (tiil).

Silt, brownish-black,
clayey, carbonaceous.

Clay, ol%ve—gray, sandy
(tiln).

Clay, brownish-gray (till);
abundant detrital shale.




LOCATION:

ALTITUDE:

{FT, NGVD}

157-066-30ABB

1470

NEUTRON GAMMA

APy

RAY

I 260 1

I 280

L 300 4

+ 340 1

I 360 4

+ 380 1

I 440

I 4601

NDSWC 5711, Continued

RESISTIVITY
{OHM-M}

L ago J

60

262-282

DATE DRILLED: 6/12/80

DEPTH: 282
(FT)

DESCRIPTION OF DEPOSITS

PIERRE SHALE

Shale, dusky-yellowish-
brown, siliceous, ben-
tonitic, fissile.




NDSWC 5702

LOCATION:  157-066-32AAB DATE DRILLED:  6/09/80

ALTITUDE: 1460

DEPTH: 142

{FT. NGVDI pally
GAMMA RESISTIVITY
RAY O
DESCRIPTION OF DEPQSITS
' SLACIAL DRIFT
0-1 Topsoil.
1-19 Clay, yellowish-brown,

F 20 1 sandy, oxtdized.

19-67 Ctay, olive-gray, pebbly,
very sandy (till}.

- ‘o 4
3 w .

67-96 Gravel, fine to coarse;
about 30 percent fine to
coarse subangular to

80 1 rounded sand.
100 96-112 Silt, brownish-gray, clayey.

112-128 Shale, brownish-gray; inter-
bedded with clayey silt.

3 ‘20-
PIERRE SHALE

128-142  Shalte, dusky-yellowish-
brown, siliceous, well-
indurated. '

3 m -4
. m -4
180
| 200 4
3 m 4
L 240 J

61




157-066-320CAL
(Log modified from C. A. Simpson & Son)

Altitude: 1457 feet

GEOLOGIC

SOURCE MATERIAL

Glacial drift:

Fitl--

Topsoi
Clay,
Clay,
Clay,
Clay,
Sand,
Clay,
Sand,
Clay,
Sand;
Clay,
Clay,
Clay,

1 -

o] LT S,
blue, SOftecemmmmaoaao
Gray, SOftecome oo

157-066-32DCA2
(Log modified from C. A. Simpson & Son)

Altitude: 1457 feet

Glacial drift:

Clay,
Sand,
Clay,
Rock ,

62

Date drilled:

THICKNESS

FEET

—

Q0 2 > OV BN b e

Date driltled:

——

—
= W T D UTO N W W L e

—

——
00~

7/27/81

DEPTH

FEET)

7/29/81




157-066-320CA3
(Log modified from €. A. Simpson & San)

Altitude: 1457 feet Date drilled: 7/27/81

GEOLOGIC THICKNESS  DEPTH

SOURCE MATERIAL (FEET) (FEET)
Glacial drift:

TOPSOT T me e miem e e e ee b 1

Clay, yellow----- 12 13

Clay, blue, soft- 5 18

Clay, Dlu@men e e e 8 26

B L 1 27

€lay, blue----- 2 29

Sangd-—--mmmmmmaae ¥ 30

Sand, very clayey- & 3%

Clay, blu@ececemmacn o [ 42

12 54

2 56

2 58

1 34

3 62

5 67

14 81

63




LOCATION:

ALTITUDE:

(FT, NGVD)

157-066-33AAA
1448

NEUTRON GAMMA

(APY)

RAY

I 60

I 80

I 100

F 120 4

[ 140

I 160

I 180

I 200 4

- 220

L 240

NDSHC 5703

RESISTIVITY
{OHM-M)

e

"

64

9-33

33-37

37-100

100-121

121-127

127-162

DATE DRILLED: 6/10/80

DEPTH: 162
(FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Clay, yellowish-brown,
silty to sandy, oxidized
(tin).

Clay, olive-gray, sandy to
gravelly (till).

Sand, medium to coarse,
subangular to rounded;

predominantly detrital

shale.

Clay, olive-gray (tili);

interbedded with about 50
percent sand and gravel.

Clay, olive-gray, silty,
sandy (till).

Silt, brownish-gray;
abundant detrital shale.

PIERRE SHALE

Shale, dark-gray, bentonitic,
indurated.




157-066-33C0D
(Log modified from Church Well Boring)

Aititude: 1455 feet Date drilled: 8/01/75

GEOLOGIC ’ THICKNESS
SOURCE  MATERIAL (FEET) O(EEP;)

Glacial drift:

Topsoil, Blacke-eesw e e ee 1 1
Clay, yellow, sandy------- 2 3
Sand, coarse, yellow------ 7 10
Sand, coarse, yellow, wet- -2 12
Sand, fine, yellow-------- 11 23

NDSMC 5704

LOCATION: 157-066-34AAD DATE DRILLED: 6/10/80

ALTITUDE: 1455
{FT, NGVD) D(E::’H. 122
NEUTRON GAMMA RESISTIVITY
(A1) RAY OHM-M)
DESCRIPTION OF DEPOSITS
— GLACIAL DRIFT

? 0-1 Topsoil.

1-16  Clay, yellowish-brown,
I 20 1 oxidized.

16-27 Clay, olive-gray‘, sandy,
gravelly (till).

> 27-33  Gravel, fine to medium,
| 40 1 sandy, subrounded.

33-50 Clay, olive-gray, sandy,
pebbly (;il]?.

<>
;50-54 Gravel, fine to coarse,
I 60 - sandy. )
. 54-71 Clay, olive-gray, sandy,
gravelly.
< g 71-87  Silt, greenish-gray, clayey.

¥

87-105 Clay, dark-gray (till);
abundant detrital shale.

- 100 { PIERRE SHALE

105-122 Shale, dark-brownish-gray,
well-indurated.

- 120 4

- 160 -
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LOCATION:

ALTITUDE:

(FT, NGVD}

157-067-0100D

1475

NEUTRON GAMMA

{APH)

RAY

I a0

I 60 ]

L g0

L 100 4

120 -

I 140 4

160 4

- 180

F 2204

L 240 J

NDSWC 5962

RESISTIVITY
{OHM-M)

62-105

105-168

168-176

176-200

66

DATE DRILLED: 8/27/81

DEPTH: 200
(FT}

DESCRIPTION OF DEPOSITS
GLACTAL DRIFT

Topsoil.

Clay, yellowish-brown,
silty, oxidized.

Silt, yellowish-brown,
clayey, oxidized.

Clay, olive-gray, nebbly
(tin).

Clay, brownish-gray {till):
interbedded with lenses of
medium gravel.

Sand, fine to very coarse;
interbedded with fine to
coarse subrounded gravel;
occasionally thin lenses of
interbedded clay.

Shale, dark-greenish-gray,
macerated; inclusions of
rounded shale pebbles.

PIERRE SHALE

Shale, dark-gray, poorly
indurated, fissile, tight.




NDSKC 5965

RESISTIVITY
{OHM-M)

LOCATION:  157-067-03BCC
ALTITUDE: 1480
{FT, NGVD)
NEUTRON GAMMA
(AP1) RAY
L 50
L a0 4
i %]
i -
§ - 100 |
| 120 -
S
3 - 140
| 160
| 180
L 200
| 220
\ L 240

48-76

76-90

90-97

97-110

110-118
118-122

122-142
142-150

150-190

190-210

210-244

DATE DRILLED: 9/01/81

DEPTH: 300
(L]

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
pebbly, oxidized (till)

Clay, olive-gray, gravelly
(till).

»
Clay, olive-gray (till);
interbedded with thin lenses
of sand and gravel.

Shale, greenish-black,
indurated, fractured.

Clay, olive-gray, pebbly
{til).

Sand, very coarse; inter-
bedded with fine to coarse
subrounded clayey gravel.

Siit, olive-gray, sandy.

Sand, medium to coarse;
interbedded with fine
subrounded gravel; pre-
dominantly quartz grains.

Silt, dark-gray, clayey.

Shale, dark-gray, pebbly,
macerated.

Clay, dark-gray, sandy,
pebbly (till).

Shale, greenish-black,
indurated, fractured,
macerated.

Clay, dark-gray, sandy
(til1); abundant detrital
shale pebbles.




NDSWC 5965, Continued

LOCATION: 157-067-03BCC DATE DRILLED: 9/01/81
ALTITUDE: 1480 DEPTH: 300
{FT, NGVD} IFT}
NEUTRON GAMMA RESISTIVITY
(API) RAY (OHM-M}

DESCRIPTION OF DEPOSITS
PIERRE SHALE

248300 Shale, grayish-black,

’ %ceous, fractured.
260

[ 280
| 300 4
L 320 4
157-067-030D0D
NDSHC 5964
Altitude: 1485 feet Date drilled:  8/31/81
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:
TOPSOTT mm e e mm e e e e 1 1
Clay, yellowish-brown, pebbly, oxidized (ti - 19 20
Clay, olive-gray, pebbly {till)--=eeeececeanean - 43 63
Gravel, fine to coarse, subrounded- - 7 70
Clay, olive-gray, very sandy (till)----eccoococmooaoooo 3 73
Sand, fine to coarse; interbedded with coarse
angular to rounded gravel-m-ecoeoomma L 7 80
Clay, olive-gray, sandy, pebbly (till) 25 105
Gravel, fine to coarse, sandy; predominantly
detrital shale and Tignite----ccoomcmcmooooomoona oo 7 112
Clay, olive-gray, gravelly (till}; boulders-~-cmremoaoo 18 130
Pierre Shale:
Shale, dark-grayish-black, siliceous------eocoooamno 20 150
157-067-05ADD
(Log modified from C. A. Simpson & Son)
Altitude: 1490 feet Date drilled: 8/18/65
Glacial drift:
Topsoil----- - 1 1
Clay, yellow - 21 22
Clay, blue------- - 23 45
Clay, blue, sandy--- -- 18 63
Clay, blue, gravelly- - 7 70
Clay, blue-co oo e 28 98
Pierre Shale:
SRal e o 107 205
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LOCATION: 157-067-08AAB

ALTITUDE: 1480
FT, NGVD)

NEUTRON GAMMA
ap) RAY

3 L 20 -
3
<
<> Bl

NI

W

- 100 4

1 120 4

I 140

L 180 4

L 240

NDSKC 5966

RESISTIVITY

fOHM-M}

69

19-52

52-82

102-153

153-160

DATE DRILLED: 9/02/81

DEPTH: 160
tFT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Clay, yellowish-brown,
oxidized {till); interbedded
with lenses of sand and
gravel.

Clay, olive-gray, pebbly
till).

v

Clay, olive-gray, sandy
(tit1).

Clay, dark-gray, shaly
(ti1l).

Clay, greenish-gray, silty;
mixed with detrital shale
fragments.

FOX_HILLS SANDSTONE
Shale, gréenish-gray; inter-

bedded with siltstone and
thin lenses of bentonite.

PIERRE SHALE

Shale, grayish-black,
siliceous, fractured.




LOCATION:

ALTITUDE:

{FT, NGVD)

157-067-11AAA
1485

NEUTRON GAMMA

apn

RAY

L 40 4

L 50

l- 80 4

t 100 4

r 120 4

r 140

F 160

180 1

[ 200

220 4

NDSWC 5963

RESISTIVITY
(OHM-M)

57-64

64-94

94-100

100-145

145-152

152-180

L 240 |

70

DATE DRILLED: 8/28/81
DEPTH: 180
(FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Silt, yellowish-brown,
clayey, oxidized,

Clay, yellowish-brown,
pebbly (till}.

Clay, olive-gray, pebbly
(til1).

Sand, fine to coarse; inter-
bedded with fine gravel and
clay.

Clay, olive-gray, sandy to
gravelly (tiil).

Sand, fine; interbedded with
lenses of carbonaceous clay
and detrital lignite.

Sand, fine to coarse; inter-
bedded with lenses of fine
subrounded gravel.

Gravel, fine to coarse,
sandy, subangular to
rounded.

PIERRE SHALE

Shale, grayish-black,
siliceous, fractured.




LOCATION:  157-067-12CDD

ALTITUDE: 1478

(FT, NGVD)
NEUTRON GAMMA
et} RAY

]

- 220 4

40 1

160 4

+ 180

L. 240 1

NDSWC 5971

RESISTIVITY
ot

0-1
1-15

15-71

71-78

78-86

86-94

94-102

102-135

135-153

153-180

DATE DRILLED: 9/10/81

DEPTH: 180
iFY)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
pebbly, oxidized {till).

Clay, olive-gray, pebbly
(till).

Gravel, fine to coarse,
clayey, subrounded.

Clay, olive-gray to brownish-
gray, sandy {till}.

Sand, fine to coarse, angular
to rounded.

Clay, olive-gray to brown,
sandy (till).

Sand, fine to very coarse;
interbedded with coarse
subangular gravel; lenses
of silty clay.

Clay, olive-gray, sandy to
gravelly {till).

PIERRE SHALE

Shale, grayish-black, moder-
ately indurated, fissile.




157-067-14CAA
{Log modified from Marchus Drilling)

Altitude: 1501 feet Date drilled: 4/24/78
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL _(FEET {FEET)
Glacial drift:
Dirt, BlaCK oo oo e e 1 1
Till, yellow--------—-—-- 12 13
Till, yellow, and gravel- 15 28
Till, gray, and gravel---------—- 44 72
Gravel and sand----s-c-ecececmaoon 4 76
Till, gray-cemmemmom oo oo 2 78
157-067-17C0D
{Loy modified from Marchus Drilling)
Altitude: 1490 feet Date drilled: 7/20/79
Glacial drift:
Topsoil 1 1
Clay, 22 23
14 37
1 38
25 63
20 83
157-067-208CA
(Log modified from C. A. Simpson & Son)
Altitude: 1505 feet Date drilled: 11/28/70
Glacial drift:
Clay, Y low- oo e e e e o 25 25
BrAVE ] = mm o e m e e e e 8 33
Clay, blue, Sandy----cecccmommm o 37 70
Sand, Rard---emome e e 5 75
Sand, clayey, Nard--c-cemocmomom e 36 111
SN = m e e e e e e [ 117
157-067-22CCC
NDSWC 5780
Altitude: 1489 feet Date drilled: 7/24/80
Glacial drift:
TOPSOT T mmm e m e e o e oo o oo 1 1
Clay, yellowish-brown, very silty,
oxidized (ti1])emmmommmmmec e 24 25
Clay, olive-gray, very silty to sandy (till) 45 70
Gravel, fine; about 40 percent fine to very
coarse angular to rounded sand------------------ooo-- 11 81
Clay, dark-gray, very sandy (till)-----cocoococooono 19 100
Clay, olive-gray (till); interbedded with
thin lenses of sand and gravel--------ocemeeonaon 41 141
Pierre Shale:
Shale, dark-gray, siliceous, well-indurated------------ 21 162
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NDSWC 5969

LOCATION: 157-067-24AAA DATE DRILLED: 9/02/81

ALTITUDE: 1478

DEPTH: 1809
{FT, NGVD) pall
NEUTRON GAMMA RESISTIVITY
1APY RAY * oHMM)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

0-1 Topsoil.

1-20 Sil1t, yellowish-orange,
I 20 " oxidized.

20-24 Silt, olive-gray, clayey.

24-40 Clay, olive-gray, pebbly
(tin).

. w -

40-60 Clay, brownish-gray (till);
interbedded with lenses of
fine silty sand.

[ 60 1 60-80  Clay, olive-gray, pebbly
{til1).
g [ 80 1 80-93  Sand, fine; interbedded with

medium very clayey angular
to rounded gravel.

93-109 Clay, olive-gray; interbedded
with fine to coarse gravelly

100 1 sand.
109-136 Clay, brownish-gray, sandy
(ti11); cobbles.
- 120 -
136-148 Clay, olive-gray, pebbly
(tiln).
140
148-156 Clay, olive-gray, sandy to
gravelly (till).
10 | PIERRE SHALE
“ 156-180 Shale, grayish-black, fissile,
% well-indurated, tight.
- 180
.m-
I 220
L 240 4




LOCATION: 157-067-25AAA
ALTITUDE: 1473
(FT, NGVD)

NEUTRON
AP

GAMMA
RAY

—

120

140 1

F 160 4

I 180

F 200 1

220

L 240 J

NDSWC 5710

RESISTIVITY

{OHM-M)

DATE DRILLED: 6/11/80

DEPTH: 222
(FT}

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

94-144

144-203

74

203-222

Topsoil.

Clay, yellowish-brown,
silty, pebbly, oxidized
(ti1).

Sitt, olive-gray, clayey.

Clay, olive-gray, silty,
gravelly (till).

Sand, fine to coarse,
gravelly, subangular to
rounded.

Gravel, medium to coarse,
sandy, subangular to
rounded; interbedded with
thin lenses of silt;
abundant detrital shale.

PIERRE SHALE

Shale, dusky-brownish-
gray, siliceous, fissile,
fractured.




LOCATION:

ALTITUDE:

(FT, NGVD)

157-067-258B8
1474

NEUTRON GAMMA

arn)

T

AWl

RAY

L 40 4

+ 100

- 120 -

L 140

I 160 4

- 180 4

L 220

NDSWC 5712

RESISTIVITY
(OHM-M}

DATE DRILLED: 6/12/80

DEPTH: 202
[[34]

DESCRIPTION OF DEPOSITS

49-122

122-166

166-202

L 240 1

75

GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
sandy, oxidized (ti1l).

Clay, olive-gray, sandy
ti

Clay, medium-gray, sandy
(til1); occasional boulders;
interbedded with thin lenses
of gravel.

Sand, fine to coarse; about
20 percent medium to coarse
angular to rounded gravel.

PIERRE SHALE

Shale, dark-gray, indurated;
interbedded with brownish-
gray bentonitic siltstone.




LOCATION:

ALTITUDE:

{FT, NGVD!}

157-067-27AAA

1498

NEUTRON GAMMA

(AP1)

RAY

I 20 4
L 40
I 60 4
l 8o 4
I 100
I 120
I 140 4
e

F 160

- 180

t+ 200

[ 220

- 240

NDSWC 5779

DATE DRILLED: 7/24/80

DEPTH: 182
(FT)

RESISTIVITY

{OHM-M}

DESCRIPTION OF DEPQOSITS
GLACIAL DRIFT

0-1 Topsoil.

1-6 Clay, yellowish-brown,
sandy, oxidized (till).

6-9 Sand, fine to coarse,
gravelly, angular to
rounded, oxidized.

9-29 Clay, yellowish-brown,
very silty, gravelly,
oxidized {till).

29-62 Clay, olive-gray, very
silty, pebbly (till).

Clay, olive-gray, silty
(ti11); interbedded with
thin lenses of gravel;

abundant detrital shale.

Sand, fine to coarse; about
40 percent fine to coarse
podrly sorted angular to
rounded gravel.

141-160 Sand, fine to coarse,
gravelly, predominately
rounded; with thin Tenses
of silt.

PIERRE SHALE(?

160-182  Shale, dark-gray, very
silty, argillaceous, ben-
tonitic, moderately
indurated.
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LOCATION:
ALTITUDE:

{FT, NGVD}

NEUTRON GAMMA

(APt}

157-067-29AAA

1493

RAY

" | 160

[ 140

I 180

NDSWC 5967

RESISTIVITY
oHMM

52-90

$0-102

102-130

130-140

DATE DRILLED:
DEPTH: 140
F1

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Clay, yellowish-brown,
pebbly (til1).

Clay, olive-gray, pebbly
{til1).

Clay, dark-gray (till);
interbedded with lenses
of sand and gravel.

Clay, dark-gray, pebbly,
tight (tillg

Clay, dark-gray, silty
(ti11); predominantly
detrital shale.

PIERRE SHALE

Shale, dark-grayish-black,
silty, indurated; thin
Tenses of limestone.

9/02/81



157-068-01DBB
(Log modified from Marchus Drilling)

Altitude: 1512 feet Pate drilled: 7/16/79
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL FEET FEET)
Glacial drift:
TOPSOT ] o m e m e e e o 1 1
Clay, yellow=--ccomecommeeo 33 34
Clay, gray--------==-----~—=c-_- 17 51
Sand and gravel-- 1 52
Clay, gray--------- 18 70
Sand, fine, black 25 95
Pierre Shale(?):
Shalem oo o e 50 145
3 148
5 153
157-068-03DAA
(Log modified from C. A. Simpson & Son)
Altitude: 1520 feet Date drilied: 1963
Glacial drift:
TOPSOT T mm e m e e 1 1
Clay, yellow- -- 21 22
Clay, blue---oo—- -- 23 45
Clay, blue, sandy-—-----ocmomm e 20 65
Clay, Blu@-mo oo oo . 45 110
Sand, Clayey--rm--omm oo g 119
Pierre Shale:
9 128
100 228
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NDSKC 5713

LOCATION:  157-068-16DDD DATE DRILLED: 6/13/80

ALTITUDE: 1522

. ) DEPTH: 162
NGvD) T}
NEUTRON GAMMA RESISTIVITY
AP RAY OHMM)
: DESCRIPTION OF DEPOSITS

GLACTAL DRIFT
0-1 Topsoil.
1-22 Clay, yellowish-brown,
silty, pebbly, oxidized
(tild). .

22-30 Clay, olive-gray, silty,
pebbly {til1l1).

30-36 Sand, medium, gravelly,
angular to rounded.

36-128 Clay, olive-gray, silty

{ti11); occasional thin
lenses of sand and gravel.

PIERRE SHALE

128-144  Shale, dark-gray, indurated,
fractured.

144-162 Shale, dark-gray, well-
indurated, fissile.

L 180

Lzm.




NDSWC 5715

LOCATION:  157-068-17CCC DATE DRILLED:  6,/13/80
ALTITUDE: 1572 DEPTH: 222
{FT, NGVO) {FT) '
NEUTRON GAMMA RESISTIVITY
(API) RAY {OHM-M)
DESCR!PTION OF DEPOSITS
GLACIAL DRIFT
0-1 Topsoil.
1-14 Clay, yellowish-brown,
[ 20 1 sandy, exidized (till1).
14-82 Clay, olive-gray, very
silty, gravelly (till).
| 40 4
N g
I 80 é
82-104  Sand, very fine to fine,
silty, subrounded to
rounded.
<
<
L 100 <
104-134  Si1t, dark-gray, clayey.
F 120
134-156  Clay, olive-gray, silty
I 140 - (ti11); interbedded with
lenses of sand and gravel.
156-198  Clay, dark-gray, silty,
H 160 gravelly (tii1).
180
PIERRE SHALE
+ 200 4 198-222  Shale, dark-gray, fissile;
interbedded with dark-gray
moderately jndurated silt-
stone.
F 220
.2404‘
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LOCATION:
ALTITUDE:

(FT, NGVD)

157-068-20AAA

1538

NEUTRON GAMMA

ar)

RAY

L 100

140

L 160

[ 180 4

- 200

I 220

L 240 J

NDSWC 5714

RESISTIVITY
(OHM-M)

81

0-1
1-22

22-150

150-158

158-182

DATE DRILLED: 6/13/80

DEPTH: 182
FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Clay, yellowish-brown,

silty, pebbly, oxidized

(tin).

Clay, otive-gray, sandy
to gravelly (till).

Clay, dark-gray (till);
mostly detrital shale.

'PIERRE SHALE

Shale, dark-gray, fissile,
fractured. '




Altitude: 1511 feet

GEQLOGIC
SOURCE MATERIAL

Glacial drift:

157-068-23CCC
(Log modified from C. A. Simpson & Son)

Date drilled: 1/24/73

THICKNESS ~ DEPTH
(FEET (FEET)

TOPSOT T e e e e e e e e 1 1
Clay, yellow, Sandy-----=---=sc-mmcoommeommmm oo 21 22
Clay, blu@e oo s e e e 28 50
Clay, blue, gravelly- -- 10 60
Clay, blue---v-muu-- -- 18 78
SANG, drY=--memmm oo o e e oo 7 85
Clay, blue, FoCKy--==-moemmmmmm e oo e oo 10 95
Sand, clayey; cleaner at bottom- -- 17 112
Clay, blue; with small rocks---- -- 34 146
Gravel, Clayey--mm=--mmoooemco oo 9 155
pierre Shale:
Shale; started getting water at 247 feet-------eocoonue 122 277

Altitude: 1581 feet

Glacial drift:

157-068-29D0C
(Log modified from C. A. Simpson & Son)

Date drilled: 6/ /75

TOPSOT 1 o m e s e o oo e 1 1
Clay, yellow - 34 35
Clay, BlUe - oo o oo oo e e 39 65
Sand, fing, SOUPY---==r-==m--cmmommmmmmmomoom oo 15 80
Clay, blue, very gravelly - 25 105
Gravel, dirty--cec-eeoeroan - 18 123
Sand, fine, blue, clayey---r-=--r-mec-mmmmcmammcaaaon 14 137

Altitude: 1578 feet

Glacial drift:
TJopsoil, bla
Clay, yellow
Clay, yellow
Clay, blue,
Clay, blue,
Clay, blue,
Clay, blue,
Gravel, coar

Altitude: 1510 feet

Glacial drift:
Topsoil-----
Clay, yellow
Clay, gray--
Sand, fine t
Clay, gray--
Gravel, fine

157-068-33CBA
{Log modified from Church Well Boring)

Date drilled: 7/01/77

[ e D e 1 1

-------------------------------------- 23 24
and blue- - 8 32
sandy----- - 2 34
pebbly- - 20 54
hard--- - 10 64
PebD Y mm o e e - 19 83
se, and 1arge rocks------=-cmoeeommmommo—o 2 85

157-068-3500C
(Log modified from Jacobson Drilling)

Date drilled: 5/15/67

——————————————————————————————————————————— 2 2

------------- 13 15
-------------------------- 24 39
o medium to coarse - 6 45
-------------------- 5 50
to medium t0 COArsSE-----ommocmeom e 16 66
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NDSWC 5968

LOCATION:  157.068-36AAA DATE DRILLED:  9/02/81
ALTITUDE: 1505 DEPTH: 160
(FT, NGVD) T '
NEUTRON GAMMA RESISTIVITY
A RAY {OHM-M)
DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-1 Topsoil.
1-18 Clay, yellowish-brown,
k20 pebbly, oxidized (till).
18-70 Clay, olive-gray, pebbly
{ti1t).
- 40 -4
- m 4
70-75 Sand, very fine, clayey,
well-sorted.

[ 80 75-88  Clay, brownish-gray, very
sandy (ti11).

88-118 Clay, olive-gray, pebbly
(titl).

L 100 4

<,
118-128 Clay, dark-gray, gravelly;
[ 120 1 abundant detrital shale.
PIERRE SHALE
€;

128-157 Shale, grayish-black,
siliceous, well-indurated,

[ 140 1 fractured.

; ‘ 157-160  Shale, grayish-black,
- 160 4 fissile, tight.
L 180 -
L 200 4
L 220 4
L 240

83




158-065-078BB

NDSWC 5725
Altitude: 1490 feet Date drilled: 6/20/80
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET)  (FEET)
Glacial drift:
TOPSOT T emm e et e e e 1 1
Clay, yellowish-brown, silty, oxidized 19 20
Clay, olive-gray, silty, cohesive------ 2 22
Sand and gravel; coarse sand to medium
gravel; poorly sorted; subrounded to
rounded -~ - - - oo 5 27
Clay, brownish-gray, sandy, pebbly, slightly
oxidized (Ei11)mmomm ool 17 44
Clay, dark-gray, silty to gravelly (tiil);
abundant detrital shale pebbleS-----weeommueooo 6 50
Pierre Shale:
Shale, dark-gray, siliceous, indurated,
fractured-------mrmmm 12 62
NDSWC 5775
N: - -
LOCATION:  158-065-12CCC DATE DRILLED: 7/24/80
ALTITUDE: 1493
(FT, NGVD) DEPTH: 82
(FT)
GAMMA RESISTIVITY
RAY (OHM-M)
DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
0-1 Topsoil.
1-16 Clay, yellowish-brown, silty,
[ 20 7 cohesive, oxidized.

16-22 Clay, olive-gray, sandy to
gravelly (til1).

22-49 Sand and gravel; fine sand to
r 40 coarse gravel; poorly sorted;
angular to subangular.

49-56 Clay, olive-gray, very sandy,
pebbly (till).

- 60 PIERRE SHALE

56-69 Shale, dark-gray, bentonitic,
indurated.

69-82 Shale, dark-gray, siliceous,
[ 80 1 well-indurated, fissile.

t- 100

-120 -




158-065- 14A0D

NDSWC 5991
Altitude: 1487 feet Date drilled: 9/18/81
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glactal drift:
TOPSOT T mowmme e e e i cmee e 1 1
Clay, yellowish-brown, pebbly, oxidized (till)-- 17 18
Clay, olive-gray, pebbly (ill)-ceemccmmcccaamneamn 4 22
Gravel, coarse; cobbles; interbedded with
coarse subrounded to rounded sand; about
80 percent detrital shale and carbonate
and 20 percent silicate pebbleSe--eu-coceaarocaoanan 14 36
Clay, dark-gray----=---coommmem e ee e 4 40
Gravel, coarse to very coarse, sandy;
predominantly detrital shale~---=-evooocmcmoaocno—o 14 54
Clay, dark-gray, SilTty------ceeomommmcrccmceemmneeee 6 60
Gravel, fine to very coarse, rounded; with
abundant cobbles; predominantly detrital
shate, carbonate, and silicate pebbles----coucocnoaoo 14 74
Clay, dark-gray, Ssandy--------c--ncccemcrmcenrcmeccovan 7 81

8§




LOCATION: 158-065-15AAA

ALTITUDE: 1480

(FT, NGVD}

GAMMA
RAY

- 100

F 120

r 140 q

160

- 180

I 200

F 220

L 240 J

NDSWC 5776

RESISTIVITY
{OHM-M)

28-70

70-126

126-162

86

DATE DRILLED: 7/24/80

DEPTH:
FT)

162

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Clay, yellowish-brown, very
silty to gravelly, oxidized.

Clay, olive-gray, very silty
to sandy (til1); with thin
lenses of gravel from 20 to
30 feet.

Clay, olive-gray, very sandy
to gravelly (till).

Clay, dark-gray, very sandy,
pebbly (ti11); abundant
detrital shale and bentonite;
coarse gravel lens from 98

to 102 feet.

PIERRE SHALE

Shale, dark-gray, siliceous,
well-indurated, fissile.




HDSWC 5992

LOCATION: 158-065- 15BAA DATE DRILLED:  9/18/81

ALTITUDE:  14%0 DEPTH: 121
(FT, NGVD} wrt
NEUTRON GAMMA RESISTIVITY
ey RAY oMM
DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

0-1 Topsoil.
I1-10 Sitt, dark-yellowish-orange,

1 20'-‘ clayey, oxidized.
<> 19-17 Clay, yellowish-brown,
< pebbly, oxidized (till).
§ 17-20 Clay, olive-gray, gravelly
| 40 {titT).

20-80 Clay, dark-gray; interbedded
with thin lenses of gravel;
predominantly detrital shale.

i Gravel, fine to medium,

- rounded; interbedded with
Tenses of clay; predomi-
nantly detrital shale.

PIERRE SHALE

90-12Y  Shale, grayisk-black,
siliceous, fractured.

L 240
&7




NDSWC 5777

LOCATION:  158-065-16AAA DATE DRILLED: 7/24/80
ALTITUDE: 1493 .
(FT. NGVD) D(EF‘:'TH 102
GAMMA RESISTIVITY
RAY (OHM-M)
DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.
Clay, pale-yellowish-brown,
20 1 very silty, pebbly, oxidized
(til1).
Clay, olive-gray, very silty,
gravelly (til1).
[ 40 1 Clay, dark-gray (till);
abundant detrital shale.
Gravel, fine to coarse, poorly
sorted, angular to rounded;
interbedded with lenses of
80 till from 58 to 82 feet.
PIERRE SHALE
L 8o | FAERRE SAALE
Shale, dark-gray, siliceous,
well-indurated, fissile.
+ 100 4
- 120 4
t 140
- 160
L 180 4
L 200 4
I 220 4
L 240 J

83




AY
158-065-16000

NDSWC 5993
Altitude: 1485 feet Date drilled: 9/18/81
GEQLDOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:
TOPSOT ]l wme e e e e e 1 1
Silt, yellowish-brown, clayey, oxidized--------- ——— 8 9
Clay, yellowish-brown, pebbly, oxidized {till)-w---u--- 8 17
Clay, olive-gray, gravelly (till)------c-uo-o-o- ——-- 3 20
Gravel, fine to coarse, subrounded, oxidized-------eu-- 3 23
Clay, olive-gray, gravelly (till)ecoemeeemcmmmcmoauoos 9 32
Pierre Shale:
Shale, dark-bluish-gray, siliceous, fractured---cec-o-- 29 61
158-065-17AAA
NDSWC 5778
Altitude: 1483 feet Date drilled: 7/24/80
Glacial drift:
Clay, yellowish-brown, sandy, oxidized (till)e--eue-men: 20 20
Clay, brownish-gray, very silty, gravelly {till)------- 30 50
Pierra Shale:
Shale, dark-gray, siliceous, bentonitic,
well-indurated, fissilem--ammmoeoooomececoamanenae 32 82
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LOCATION:

ALTITUDE:

{FT, NGVD!}

158-065-23AAA
1487

NEUTRON GAMMA

(Aap)

RAY

£ 3
40
rso
L 80
oo
L 120
[ 140 4
T160~‘
- 180
- 200
220 4
_240J‘

NDSWC 5930
DATE DRILLED: 9/17/81

DEPTH: 281
(FT}

RESISTIVITY
{OHM-M}
DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
0-1 Topsoil.

1-20 Clay, yellowish-orange,
pebbly, oxidized (till1).

Boulders.

Clay, olive-gray, silty,
pebbly (til1}).

Sand, coarse to very coarse;
interbedded with fine to
coarse subangular gravel.

Clay, olive-gray, pebbly;
some boulders (till).

117-121  Sand, coarse; interbedded

with fine subangular gravel.

121-182 Clay, olive-gray, silty.

182-256 Clay, olive-gray, silty;
interbedded with thin
lenses of gravel and
cobbles.

90




LOCATION:

ALTITUDE:

{FT. NGVD)}

NEUTRON GAMMA

tAPI}

NDSWC 5990, €ontinued

158-065-23AAA

1487

RAY

- 420

RESISTIVITY

(OHM-M)

Lagp -

91

256-281

DATE DRILLED: 9/17/81

DEPTH: 281
tF7)

DESCRIPTION OF DEPOSITS

PIERRE SHALE

Shale, dark-greenish-gray,
fissile, poorly indurated,
massive.




LOCATION:

ALTITUDE:

{FT. NGVD)

158-065-23DAA

1475

NEUTRON GAMMA

(AP}

RAY

NDSWC 5989

RESISTIVITY
HOHM-M)
0-1
L 20 1-5
5-18
L 40 18-32
32-120

F 60
- 80
+ 100 E
F 120 - 120-124

124-157
L 140 4

157-161
I 160

161-193
- 180

193-221
L 200
I 220
[ 20

92

DATE DRILLED:  9/17/81

DEPTH: 221
{FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Silt, yellowish-brown,
clayey, oxidized.

Clay, yellowish-brown,
pebbly, oxidized (ti11).

Ctay, olive-gray, silty,
pebbly (titl).

Clay, olive-gray {till);
interbedded with thin
lenses of gravel.

Sand, coarse; interbedded
with fine to very coarse
subangular gravel.

Ctay, olive-gray, gravelly
(tit1).

Sand, coarse; interbedded
with fine subrounded
gravel.

Clay, olive-gray to dark-
gray, silty.

PIERRE SHALE

Shale, grayish-black,
moderately indurated,
fissile.



LOCATION:

ALTITUDE:
FT, NGVD)

158-065-23DDD

1480

NEUTRON GAMMA

tarl

RAY

p———

b
E
[

P 20

I 100

- 140

- 180

- 220 4

NDSWC 5988

RESISTIVITY
{OHM-M}

10-22

22-34

34-44

44-74

74-89

89-143

143-154

154-196

196-220

93

DATE DRILLED: 9/17/81

DEPTH: 220
FT}

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Silt, yellowish-orange,
clayey, oxidized.

Clay, yellowish-brown,
pebbly (till).

Clay, dark-gray, pebbly
(tin).

Clay, olive-gray to brownish-
gray, sandy (till).

Silt, brownish-gray, very
clayey.

Sand, coarse; interbedded
with fine subrounded gravel;
about 80 percent detrital
shate and carbonate and 20
percent silicate grains.

Clay, olive-gray, pebbly
{tin). .

Gravel, fine to coarse,
sandy, subangular; some
cabbles.

Clay, olive-gray, pebbly
(tin}.

PIERRE SHALE

Shale, grayish-black,
siliceous, fractured.




158-065-28DCA
(Log modified from C. A. Simpson & Son)

Altitude: 1473 feet Date drilied: 9/10/64
GEQLOGIC THICKNESS ~ DEPTH
SOURCE MATERIAL FEET (FEET)
Glacial drift:
TOPSOT T o e o e e e oo 1 1
Clay, yellow- 21 22
Clay, blu-c-mmc oo 38 60
Pierre Shale:
Shale, blue-comemo oo 160 220
158-065-30BB8
NDSWC 5985
Altitude: 1475 feet Date drilled: 9/17/81
Glacial drift:
TOPSOT ] mmmm e e e e e e e e e e 1 1
Silt, yellowish-orange, clayey, oxidized--------- - [} 10
Clay, yellowish-brown, pebbly, oxidized (till)--- - 4 14
Clay, olive-gray, pebbly {till)----oeeouaoeo - 3 17
Sand, fine to coarse, gravelly, subrounded-- - 2 19
Clay, olive-gray, siity, pebbly {(ti11)--ccmommomaaaaaos 31 50
Pierre Shale:
Shale, grayish-black, very siliceous, very
FrACEUP@dm e e e e e 31 81
158-065-34C0D
(Log modified from C. A. Simpson & Son)
Altitude: 1470 feet Date drilied: 8/08/71
Gtacial drift:
Topsoil 1 1
Clay, 24 25
Clay, blue, sandy, ha 20 45
Clay, blue, sandy-------- 55 100
Sand, clayey, soft--- - 19 119
Gravel; mostly shale--=cmocomoom ool 5 124
158-066-04ABA
(Log modified from Marchus Driliing)
Altitude: 1505 feet Date drilled: 7/25/79
Glacial drift:
TOPSOT ] mm e e e e e s 1 1
Sand and gravel- 47 48
Clay, gray-------- 19 67
Sand and gravel- 3 70
Clay, gray-------mrooo oo oo oo 20 90

94




Altitude: 1483 feet

158-066-85€88
{tog wedified from C. A. Simpson & Son)

Date drilled:

GEGLOGIC THICKNESS
SOURCE  MATERIAL {FEET}
Glacial drift:
Yopsoil--mnomm 1
Clay, yellow-- g
Chay, IO o oo 92
Clay, blue, sandy-- - 36
Shale gravel JE— - 2%

Attitude: 1482 feet
Glacial drift:

158-056-07DDD
{Log modified from C. A. Simpson & Son)

Date drilled:

B T e —_—- 1
Clay, yelloweccoonccoonnas i
Clay, yellow, soupy--- ——— 8
Clay, blue, soupy 10
Clay, blue, samdy-—-——-o————- 22
€lay, blue, very gravelly - 3
Clay, bluve, graveily 10
Clay, DO a e e e e 11
Clay, gray ——— 9
Clay, Bl oo e 12
Gravel, clayey -- 5
Gravel, €0arse----c-cccmccmee - 5
158-066-13A8K .
NOSHC 5724
Altitude: 1480 feet Pate drilled:
Glacial drift:
Topsoil-—- . I 1
Clay, yellowish-brown, very silty, exidized-------ooo—- 14
Sand, fine; SO percent coarse poorly sorted
angular to rounded gravele-—-eooo oo 8
Clay, olive-gray, very silty to sandy {till)}-wo-oeeeaoo 18
Clay, dark-gray, sandy {till}; abundant
detrital shale pebBIES—wcvomommcmacaccecccacmcaaee 9
Pierre Shale:
Shale, derk-gray, silicecus, well-indurated,
fissile, Fractured--c-coes oo 12

5722178

DEPTH
{FEET)

4705/73

117
127

6£20/80

62




Altitude:

GEOLOGIC
SOURCE

158-066-20ACC
(Log modified from C. A. Simpson & Son)

1480 feet Date drilied:
THICKNESS
MATERIAL (FEET) _

Glacial drift:

Altitude:

Glacial drift:

Altitude:

Clay, YelloW-mmm o s o m e o 20
Sand, BlUG—cmmmm e - 22
Sandstone(?), blue, soft----cocuvonoo -- 17
Gravel--- - 15
Clay, dblue------- - 2
Gravel, dry, hard - 16
Clay, gravelly oo oo oo oo 10
Clay, yellow----- 20
Clay, blue, sandy 28
Sand, €layey-m--mmmm e e el 10
158-066-20CAA
(Log modified from C. A. Simpson & Son)
1480 feet Date drilled:
TOPS 0T T o o o e e e e e 1
Clay, yellow, sandy, SOft-cmmmmm oo 5
Sand, fine, yellow- -- 20
Sand, fine, blug@--c--mcmmmmcmmeaa — 9
Gravel, shale, and mostly fine sand- - 10
Sand, medium-—----ccccme oo - 10
Gravel and sand, COArS@-—----oomomoomm 5
Gravel, very coarse; with some fine sand--------coooaan 13

Glacial drift:

Altitude:

Glacial drift:

Clay, blue— oo mmrr o --
158-066-20CAB
(Log medified from €. A. Simpson & Son)
1470 feet Date drilled:
TOPSOT T = mm e e e o e o o e el 1
Clay, yellow---- - 15
Clay, blue, SOfteceoemee .. 51
Clay, BlUE- e . 11
Sand; a little water- - 1
Clay, blue-----—----- - 35
Sand, dry-- - 1
Clay, BIue e oo - 28
Sand, fine, clayey; a little water-----ceeaeaaoo - 4
Sand and gravel, very clayey------ - 9
Gravel; with clay layers----- ———— 4
Clay, blue- - e 2
158-066-20CCB
(Log modified from C. A. Simpson & Son)
1472 feet Date drilled:
TOP STl mm o o o e e - 1
Clay, yeliow 19
Clay, blue, sandy----cemmmmm oL 25
Clay, blue, very gravelly---emoeomommmom e 30
Clay, blue -- 30
Sand, fine-cco oo s 5

96

11/23/70

DEPTH
{FEET)

20
42
59
74
76
92
102
122
150
160

12/01/80

26
35
45

60
73
73

1/01/79

162

3/10/77

20
45
75
105
111




LOCATION

ALTITUDE
{FT, NGVD)

NEUTRON
(AP1)

: 158-066-20DDA

: 1480

GAMMA
RAY

b 120 4

I 140

160 4

I 220 4

L 240

NDSWC 5721

RESISTIVITY
ToHM-M)

DATE DRILLED: 6/19/80

DEPTH: 202
[(3)]

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

79-122

122-132

132-142

142-180

180-202

97

Topsoil.

Clay, pale-yellowish-
brown, oxidized.

Silt, yellowish-brown,
clayey, oxidized.

Silt, olive-gray, clayey.

Clay, olive-gray, silty,
pebbly (til]?; gravel
lenses from 49 to 52 feet.

Clay, dark-brownish-gray,
sandy, pebbly (till).

Gravel, very coarse, well-
rounded; about 60 percent
carbonate and 40 percent
detrital shale pebbles.

Clay, brown, silty, pebbly
(tiln).

Clay, brownish-gray, silty
(ti11); abundant detrital
shale pebbles.

Silt, brownish-gray, very
clayey.

Clay, brownish-gray, silty,
pebbly (till).

Clay, brownish-gray (till);

abundant detrital shale
pebbles.

PIERRE SHALE

Shale, grayish-black,
siliceous, highly fractured.




158-066-24AAD

NDSWC 5723
Altitude: 1474 feet Date drilled: 6/20/80
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:
TOPSOT T o o e e e e e 1 1
Clay, yellawish-brown, very sitty, oxidized- 17 18
Clay, yellowish-brown, silty to sandy {till) 2 20
Sand, fine, well-sorted, angular to rounded;
about 50 percent quartz and 50 percent
detrital shale grain§~----------coeooommmommamomome 4 24
Clay, olive-gray, silty to sandy (till); some
thin lenses of gravel-----eemmoomooocoomciceee 28 52
Pierre Shale:
Shale, dark-gray, siliceous, very fractured------------ 30 82

98




LOCATION: 158-066-28AAA

ALTITUDE: 1480
{FT, NGVO}

NEUTRON GAMMA
apt) RAY

NDSWC 5722

RESISTIVITY
{OHM-M)

R

Zi
i

W iy

I 120

I 140

t 180

L 180 4

- 200 A

0-1
1-5

88-130

130-146

146-158

174-222

222-242

99

DATE DRILLED: 6/20/80

DEPTH: 242
FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Silt, yellowish-brown,
clayey, oxidized,

Clay, yellowish-brown,
silty, oxidized.

Clay, olive-gray, very
silty.

Clay, olive-gray, silty
to sandy {till); inter-
bedded with lenses of
gravel from 32 to 38 and
64 to 71 feet.

Clay, dark-gray (till);
abundant detrital shale.

Clay, dark-gray (till);
reworked shale.

Sand, fine to coarse,
silty to clayey.

Clay, dark-gréy (till);
reworked shale.

PIERRE SHALE

Shale, dark-gray, siliceous,

fractured,

Shale, grayish-black,
siliceous, fissile,




158-066-28CBD
(Log modified from C. A. Simpson & Sen}

Altitude: 1473 feet Date drilled: 4/23/79
GEOLOGIC THICKNESS  DEPTH
SOURCE  MATERIAL _(FEET) (FEET)
Glacial drift:
TOPSOT F e o e e 1 1
Clay, yellow---- 27 28
Clay, blue, sandy---- 28 56
Gravel, coarse, dry-- 4 60
Clay, blue~cemoooaenno 17 77
Gravel------ 2 79
Clay, blue--ecocmommmaanamn 56 135
Ciay, blue, gravelly, 16 151
Gravel---memeacoooooaao 6 157
Clay, blue---- 18 175
SaNd, COAPS@=mmmmem o m oo e 9 184




NDSWC 5716

LOCATION:  158-066-30888
ALTITUDE: 1481
{FT, NGVD)
NEUTRON GAMMA RESISTIVITY
arn RAY OHM-M)

84-86

86-106

106-125

125-134

134-150
150-178

178-224

224-234

101

DATE DRILLED: 6/16/80

DEPTH: 322
FT)

DESCRIPTION OF DEPOSITS
GLACIAL ORIFT

Topsoil.

Clay, yellowish-brown,
cohesive, oxidized.

Clay, dark-gray, silty,
gravelly (ti1).

Gravel, fine to coarse,
subrounded; predominately
carbonate pebbles.

Clay, dark-gray, silty to
sandy (till?.

Clay, dark-gray; with very
thin lenses of gravel (till).

Clay, grayish-black {till)};
abundant detrital shale
pebbles.

Gravel, fine to coarse,
angular to rounded; pre-
dominately carbonate and
detrital shale pebbles.
Clay, grayish-black, silty
{til).

Silt, dark-gray, very
clayey.

Clay, grayish-black, silty,
pebbly (til1).

Silt, dark-gray, sandy.

Clay, grayish-black,
silty, sandy.

. Sand, very fine to coarse,

very silty, subrounded to
rounded.

Gravel, fine to coarse;

‘about 30 percent coarse

angular to rounded sand;
predominately carbonate
pebbles.

Clay, brownish-gray, very
sandy {ti11); some thin
lenses of gravel.




LOCATION:

ALTITUDE:

(FT, NGVD)

158-066-3088B

1481

NEUTRON GAMMA

(APY}

RAY

b 260 |

I 280

[ 300 1

320 1

I 340

[ 360

L 380 4

I 400 4

- 420

F 440

L 460

L 480

NDSWC 5716, Continued

RESISTIVITY
{OHM-M}

274-290

290-322

102

DATE DRILLED: 6/16/80

DEPTH: 322
IFT)

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

Clay, brownish-gray to
grayish-black (till);
redeposited bedrock shale.

PIERRE SHALE
Shale, grayish-black,

clayey; interbedded with
brownish-gray siltstone.




Altitude: 1459 feet

GEOLOGIC
SOURCE  MATERIAL

Niobrara Formation (top):
Greenhorn Formation {top}:
Dakota Formation {top):
Sundance Formation (top):
Piper Formation {top):

Red Beds (top)

Mission Canyon Limestone {top):
Nisku Formation (top):
Duperow Formation (top):
Souris River Formation {top):
Dawson Bay Formation (top):
Ashern (top}:

Interiake Formation (top):

Upper Stony Mountain Formation {top):

Lower Stony Mountain Formation {top):

Red River Formation (top):
Winnipeg Shale {top):
Winnipeg Sand (top):

Precambrian (top):

158-066-31CD
{log modified from Smith, 1963}

103

Date drilled: 12/13/52
THICKNESS  DEPTH

(FEET) (FEET)
655

1,040
1,436
1,630
1,861
1,950
2,030
2,142
2,193
2,485
2,585
2,808
2,845
3,107
3,188
3,273
3,868
3,995
4,498




LOCATION:

ALTITUDE:

(FT, NGVD)

NEUTRON GAMMA
RAY

(API)

158-066-33BBB

1468

NDSWC 5983
DATE DRILLED: 9/16/81

DEPTH: 240
FT)

RESISTIVITY
{OHM-M)

DESCRIPTION OF DEPOSITS

20 4

40

60 1

80 A

120

+ 160 -

180

I 200

[ 220

L 240 J

GLACIAL ORIFT
0-1 Topsoil.

1-15 Silt, yellowish-orange,
clayey, oxidized.

Clay, yellowish-brown,
pebbly, oxidized (till).

Clay, olive-gray, gravelly
(til1).

Sand, coarse; interbedded
with fine to medium sub-
angular gravel; predominately
quartz and carbonate grains.

Clay, olive-gray, silty
(ti11).

Clay, dark-greenish-gray,
pebbly (till).

94-144  Clay, olive-gray, very
silty to sandy.

144-168 Sand, fine to coarse;
interbedded with medium
subrounded gravel.

168-186  Silt, olive-gray, sandy.

186-216  Sand, fine to coarse,
gravelly; interbedded with
Tenses of clay.

PIERRE SHALE
216-240 Shale, grayish-black,

siliceous, slightly
fractured.




NDSWC 5984

LOCATION:  158-066-34AAA DATE DRILLED: 9/16/81

ALTITUDE: 1475

(FT,NGVDI DE;::'H: 101
NEUTRON GAMMA RESISTIVITY
apn RAY OHM-M}
DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

0-1 Topsoil. .

L 20 - 1-19 Silt, yellowish-orange,
—— clayey, oxidized.

19-35 Sand, very coarse; inter-
bedded with lenses of fine
to coarse subrounded gravel.

[ 40 1 35-50  Silt, olive-gray, clayey.

50-58 Clay, olive-gray, silty,

~ pebbly (ti1).
= - 60 58-62  Clay. dark-gray, macerated
{ti171); abundant detrital
shale. .
PIERRE SHALE
[ 80 1 62-101 Shale, grayish-black,
fractured; with interstitial
clay fillings; occasional
4 thin lenses of bentonite.
k100
- |20 B
- 'w -
- 160
180 -
- 200 4
’m"
L 240
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NDSWC 5960

LOCATION:  158-067-01BBB DATE DRILLED: 8/26/81

ALTITUDE: 1500

DEPTH: 240
(FT. NGVD) T
NEUTRON GAMMA RESISTIVITY
(API) RAY {OHM-M)

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT
0-1 Topsoil.
| 1-9 Si1t, yellowish-brown,
20 oxidized.
9-12 Clay, yellowish-brown,
pebbly, oxidized.
12-28 Sand, fine, gravelly,
r 40 - subangular, oxidized;
interbedded with silt.
28-60 Clay, olive-gray, pebbly
(till).
* 80 1 60-83  Clay, olive-gray, cohesive.

I 80 1 83-112  Clay, dark-brownish-gray,
partially oxidized (til1);
interbedded with lenses of

sand.
t 100

112-115  Clay, yellowish-brown,

sandy, oxidized (ti11).
r‘m‘ 115-136  Silt, olive-gray, clayey.

136-157 Clay, olive-gray, silty

to sandy (til1).
I 140
157-174  Sand, very coarse; inter-
' 160 4 bedded with fine subrounded
! gravel.
174-185 Clay, olive-gray, silty.
180

185-194 Sand, very coarse, gravelly,
rounded; interbedded with
clay.

L 200 4 194-202 Gravel, fine to very coarse,
sandy, rounded.

202-214 Clay, brownish-gray (till);
interbedded with fine sandy
gravel.

'mw PIERRE SHALE

214-240  Shale, grayish-black,

siliceous, fractured.
o)
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LOCATION:
ALTITUDE:

{FT, NGVD}

NEUTRON
art}

L

g?
%

;

1505

GAMMA
RAY

.
3

158-067-03AAA

I 80 4

- 120

I 140 4

} 160

L 180

I 220 4

L 240 |

NDSKC 5959

RESISTIVITY
oHM-M}

107

DATE DRILLED:  8/26/81

DEPTH: 300
FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

0-1 Topsoil.

1-12 Sand, fine to coarse,
angular to rounded,
oxidized.

12-18 Clay, yellowish-brown,
pebbly, oxidized (till).

18-50 Clay, olive-gray, sandy
to gravelly ?tin).

-60 Clay, olive-gray {till);
interbedded with gravel.

60-71 Clay, olive-gray, silty.

71-124  Silt, olive-gray, sandy.

124-147 (Clay, dark-gray; inter-
bedded with lenses of
silt.

147-172 Sand, medium to very
coarse; interbedded with
fine angular to rounded
gravel; predominately
carbonate and detrital
shale grains; some inter-
bedded lenses of clay.

172-180 Silt, olive-gray, very
E clayey.

180-186 Silt, olive-gray; inter-
bedded with lenses of
detrital lignite.

-214  Sand, very fine to medium,
subangular to subrounded;
predominately detrital shalt
and quartz grains; clayey
from 196 to 200 feet.

214-241  Silt, olive-gray, clayey.




LOCATION:

ALTITUDE:

(FT, NGVD]

NEUTRON GAMMA

(AP}

NDSWC 5959, Continued

158-067-03AAA

1505

RAY

RESISTIVITY

260

I 280 1

L 300 4

I 320

I 340

I 360

I 400

I 420

- 440

- 460

L 480

{OHM-M)

108

241-267.

267-284

284-290

290-300

DATE DRILLED: 8/26/81
DEPTH: 300
FN
DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

Sand, very coarse; inter-
bedded with fine angular to
rounded gravel; with lenses
of silt.

Gravel, coarse; interbedded
with coarse subrounded sand;
predominately detrital shale
and carbonate pebbles.

PIERRE_SHALE

Shale, dark-gray, siliceous,
fractured.

Shate, dark-greenish-gray,
fissile, tight.




LOCATION:  158-067-04AAA

ALTITUDE: 1510

(FT, NGVO}
NEUTRON GAMMA
art) RAY

=

I 100

I 140

- 180

NDSWC 5958

RESISTIVITY
{OHM-M)

75-140

140-144
144-156

215-235

235-268

L 240 J

109

DATE DRILLED: 8/25/81

DEPTH: 420
=M

DESCRIPTION OF DEPOSITS
 GLACIAL DRIFT

Topsoil.

Clay, yellowish-brown,
pebbly, oxidized (till).

Clay, olive-gray, gravelly
(til1).

Sand, medium, gravelly,
subrounded.

Clay, olive-gray, pebbly
(tily). ’

Silt, olive-gray, clayey.

Silt, olive-gray, sandy.

Sand, fine to coarse,
clayey; interbedded with
fine to coarse angular to
rounded- gravel. ’

Silt, olive-gray, clayey.

Sand, fine to medium,
gravelly, subrounded.

Clay, olive-gray, silty to
sandy (till).

Silt, olive-gray, clayey.

Silt, olive-gray; inter-
bedded with detrital lignite.




LOCATION:

ALTITUDE:

(FT, NGVD)

NDSWC 5958, Continued

158-067-04AAA

1510

NEUTRON GAMMA

(API}

RAY

[ 260

[ 280 4

l 300 4

- 320 4

[ 340

b 360 4

- 380 {

L 400 |

|- 420

- 440 1

F 460 1

RESISTIVITY

(OHM-M}

268-285

285-306

306-340

340-376

376-388

388-403

403-420

DATE DRILLED: 8/25/81

DEPTH: 420
(FT)

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

Sand, fine to medium,
clayey; interbedded with
lenses of fine gravel;
predominately detrital
shale.

Gravel, fine to coarse,
clayey; interbedded with
coarse rounded sand; pre-
dominately detrital shale.

Clay, dark-gray; abundant
detrital shale and lignite.

Gravel, fine to coarse,
subrounded; interbedded
with lenses of silty clay.

Clay, dark-gray, sandy
(ti11); interbedded with
lenses of medium gravel.

Clay, dark-gray (tiil);
predominately macerated
detrital shale.

PIERRE SHALE
Shale, dark-greenish-gray,

poorly indurated, fissile,
tight.




158-067-05CCD
{Log modified from C. A. Simpson & Son)

Altitude: 1515 feet Date drilled: 7/25/70
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL {FEET) (FEET)
Glacial drift:
ToPs0i 1 mmm e e 1 1
lay, yellow, sandy- 25 26
Clay, blue, sandy 94 120
Pierre Shale:
T L R e 37 157

NDSWC 5957
LOCATION:  158-067-06AAA DATE DRILLED:  8/25/81
ALTITUDE: 1518 DEPTH: 120
(FT, NGVD} [iar] )
NEUTRON GAMMA RESISTIVITY
AP1) RAY oMM}
DESCRIPTION OF DEPOSITS

GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
pebbly, oxidized {till).

Clay, olive-gray {till),
interbedded with thin
lenses of sand and gravel.

Gravel, coarse; interbedded
with medium to very coarse
angular to rounded sand.

Clay, olive-gray, sandy
(tin).

Clay, dark-gray, very silty
to sandy (till).

PIERRE SHALE

Shale, grayish-black,
siliceous, fractured.

Shale, greenish-black,
fissile, massive, tight.

- 140 4

L 180




158-067-13BAA
(Log modified from Holbeck Water-Well Service Inc.)

Altitude: 1487 feet Date drilled: 9/06/78
GEOLOGIC THICKNESS DEPTH
SOURCE MATERIAL (FEET (FEET)
Glacial drift:
TOPSOT T = m e e e e e e e e e e e 1 1
Clay, yellow---commmoaane - 17 18

Clay, blue; gravel pebbles- ———— 14 32
Clay, blue--cmcemee oo ---- 39 71
Soapstone---- —--- 19 90
Sand, fine--- ———— 2 92

Shale, SOft--mommmc e o 11 103
158-067-13CDD
{Log modified from C. A. Simpson & Son)
Altitude: 1485 feet Date drilled: 10/17/72

Glacial drift:

TOPSOT T = m e e e el 1 1
Clay, yellow 19 20
Clay, blue--mocceea = 5 25
Clay, blue, gravelly---- 39 64
Gravel 11 75
Clay, blue-- 5 80
SN oo o e o 9 89
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LOCATION:  158-067-19CCB

ALTITUDE: 1500
(FT, NGVD}

NEUTRON GAMMA
(AP} RAY

L 100

AAA
Wiy

| 140

100

- 180

| 200

220 1

NDSWC 5719

n3

0-1
1-23

23-51

51-54

54-80

80-134

134-162

DATE DRILLED: 6/19/80
DEPTH: 162
FD

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown, silty,
pebbly, oxidized (ti11)}.

Clay, olive-gray, silty,
pebbly (tﬂlg.

Gravel, medium; interbedded
with coarse angular to
rounded sand.

Clay, olive-gray, silty,
gravelly (till).

Clay, olive-gray, silty to
sandy (til1); with lenses of
gravel from 90 to 92 and 104
to 106 feet.

PIERRE SHALE

Shale, dark-gray, siliceous,
fractured; interbedded with
thin Tenses of argillaceous
siltstone and bentonite.




Altitude:

GEOLOGIC
SOURCE

158-067-25A0C
(Log modified from C. A. Simpson & Son)

1477 feet

MATERIAL

Glacial drift:

TOPS0ilemmm e e e e e
Clay, yellow, sandy-----r-ccmmmccmomaamann
Gravel; pumped 6 gallons per minute; salty- --
Clay, blue, sandy--------=---—mcmmmumamun --
Sand, fine-—---cm e

Date drilled: 6/28/69

THICKNESS ~ DEPTH
(FEET) (FEET)

1 1
16 17
48 65
54 119

5 124




LOCATION:  158-067-25888
ALTITUDE: 1480
{FT, NGVD)
NEUTRON GAMMA RESISTIVITY
{APH RAY OHM-M)
0-1
1-18
h 20 4
18-24
24-68
- 40 -
- w P
:: :='_68- 72
< 72-88
I 80 4
88-113
- 1“’ 4
113-115
i} 115-122
120
122-134
134-159
| 140 1
*l-}
H 159-217
160 -
>
< .
} I 200
&
? 217-242
é - 220
.
L 240

NDSWC 5717

DATE DRILLED: 6/17/80
DEPTH: 242
{FT}

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
oxidized.

Clay, olive-gray, very sandy
(titt).

Clay, olive-gray, silty,
pebbly (tiﬂg

Cobbles and boulders.

Sand, very fine, rounded;
predominately quartz and
detrital lignite grains.

Silt, olive-gray, clayey.

Sand, very fine, silty.
Silt, olive-gray, clayey.

Sand, very fine, silty;
abundant detrital lignite.

Sand, fine to coarse,
angular to rounded; pre-
dominately quartz.

Clay, brownish-gray {till);
reworked bedrock shale.

PIERRE SHALE

Shale, grayish-black,
siliceous, well-indurated,
fissile.




LOCATION:

ALTITUDE:

{FT, NGVD)

158-067-27BBC
1490

NEUTRON GAMMA

APt}

RAY

r 160 4

- 180

l 200 4

[ 220

L 240 4

L 20 4
b 40

74-152
L a0 4
.100_
I 120 4
I 140
152-246

NDSHC 5718

RESISTIVITY
(OHM-M}

DATE DRILLED: 6/18/80

DEPTH: 402
(FT}

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
sandy, oxidized (till}.

Clay, olive-gray, silty
{ti11); interbedded with
sand and gravel from 46 to
61 feet.

116

Sand, fine to coarse, sub-
angular to rounded; becomes
coarser with depth; some
fine gravel.

Sand, fine, rounded; inter-
bedded with Tenses of silt;
abundant detrital shale;
gravel intervals.




HDSWC 5718, Continued

LOCATION: 158-067-278BC

ALTITUDE: 1490

(F¥, NGVD}
NEUTRON GAMMA
Aar) RAY

2{

<

|

RESISTIVITY

. 420

{OMM-M)

246-350

350-364

364-402

DATE DRILLED: 6/18/80

DEPTH: 402
(4]
DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

Gravel, fine to coarse,
angular to rounded; pre-
dominately detrital shale;

- occasional lenses of sandy

clay.

Clay, brownish-gray (till);
about 50 percent coarse
gravel; abundant detrital
shale.

PIERRE SHALE

Shale, dark-gray, siliceous,
well-indurated, fissile.




158-067-28BBC

NDSWC 5720
Altitude: 1487 feet Date drilled: 6/19/80
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:
TOPSOT ] mmmmm s e e e e 1 1
Clay, yellowish-brown, silty, gravelly,
oxidized (£i11)mmmommmmmmmmmmmo oo 24 25
Clay, olive-gray, very silty (tili);
numerous lenses of gravel-ce--cceemomcmcomammomcnaan 95 120

Sand, fine to coarse; about 50 percent
coarse angular to rounded gravel; about
50 percent detrital shale, 30 percent
carbonate, and 20 percent quartz grains-------------- 30 150

158-067-28CB8
(Log modified from C. A. Simpson & Son)

Altitude: 1482 feet Date drilled:  8/18/75
Glacial drift:
TOPSOT T mmmmmmmm e m e e e oo 1 1
Clay, yellow- 24 25
Clay, blue------- 15 40
Gravel-----mcne—- 4 44
Clay, blu@-cmommeemmmmc e 77 121
Sand, fine, and gravel; mostly shale 5 126
158-068-11DDD
(Log modified from Marchus Drilling)
Altitude: 1524 feet Date drilled: 7/18/79
Glacial drift:
TOPSOH T mm oo o m e e e e e 1 1
Clay, yellow-—===-mwmommom oo 30 31
Sand and gravel-- 7 38
Clay, gray------- 3\ 79
Sand and Qravel-----em e oo 1 80
158-068-21AAA
NDSWC 5955
Altitude: 1548 feet Date drilled: 8/24/81
Glacial drift:
TOPSOT T e e e e e e e 1 1
Clay, yellowish-brown, silty, oxidized (ti 16 17
Clay, olive-gray, pebbly (till)----c-e-mononm- 46 63
Gravel, coarse, Subangular------eceocommcommmmmmmenaa 1 64
Clay, olive-gray, sandy; interbedded with
lenses of medium gravel - eeeomoomom e 61 125
Pierre Shale:
Shale, grayish-black, siliceous, fractured------—---u--- 15 140
Shale, dark-gray, moderately indurated,
sTightly fractured---m-o oo e e 20 160

118




Altitude:

GEOLOGIC
_SOBRCE

158-068-270RA
{Log modified from C. A. Simpson & Son)

Glacial drift:

Pierre Shale:

Altitude:

Blaciatl drift:

Pierre Shale:

Attitude:

Glacial drift:

Altitude:

Glacial drift:

1530 feet . Date drilled: 4729/64
THICKMESS  DEPTH
MATERTAL {FEET) (FEET)
OPSOF Y o e o } 1
Clay, yellow-— oo mm e - 17 18
Clay, blue e - 67 85
Clay, gray, slightly sandy- —— [P, 30 115
T L e T T Tt 56 171
158-068-298AA
{Log modified from C. A. Simpson & Som)
1546 feet Date dritled: 9/16/74
FOPSOT Y e o e o e e ee 1 1
Clay, Ye loW-coon e 24 5
Clay, blue—-- [ 35 66
................ ———————— e e r 64
Clay, blue, SOBPY--c--—eomcoormmm o cmc oo . Bt 145
Shate B P LT R E 29 174
158-068-31848
{Log modified from Church Well Boring)
156% feet Date drifled: 8/11/76
Topsoil, black- 1 i
Clay, yelloW-wemcomoacao - 9 1]
Clay, yellow, hard — - - ———— 15 2%
Clay, blue ra } 55
Clay, blue, sandy- - 60
Clay, blue 12 72
Sand, blue, and Blue Clay---emcommeommc oo aaas Fi 79
158-068-34688
{Log modified from L. A. Simpson & Som}
1585 feet Date drilled: 1965
FOPEOTFom e e e e e e e 9 1
Clay, yellow; FOCKS-mrermom e e 13 19
Clay, gravelly, Bard; rocks 37 52
Clay, gray, SaRdY---c-c-semmmmm e e e momee oo 22 7%
gravel, clayey —— - 7 8%

19




158-068-35AAD
(Log modified from C. A. Simpson & Son)

Altitude: 1510 feet Date drilled:  8/25/75
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:
L0 1 -0 1 by iy 1 1
Clay, yellow---=-- ---- 34 35

Clay, blue, sandy R 74 109

Clay, yellow, gravelly-- _—- 3 112

Clay, blue, gravelly--u e oo 15 127
Pierre Shale:

Shale, hard--=-e-moom oo 13 140

Shale, blue, sandy-----==ccommmmmm oo 28 168

159-065-04CCC
(Log modified from C. A. Simpson & Son)

Altitude: 1525 feet Date drilled: 9/15/72
Glacial drift:
TOPSOT T = m e e e e o 1 1
Clay, yellow-n=memamaaan 9 10
Clay, yellow, gravelly-- 25 35
Clay, blue, gravelly---- 20 55
Pierre Shale:
- B i U S 50 105
159-065-0688
(Log modified from C. A. Simpson & Son)
Altitude: 1515 feet Date drilled: 11/24/72
Glacial drift:
TOPSOT T = e e e e 1 1
Clay, yellow--—----- 24 25
Clay, blue, sandy-- 12 37
Gravel and rocks--- 17 54
Clay, blue-w-comccoee 16 70
Shale, crumbly; some hard gravel-- 5 75
Clay, blue, or shale---eum o 15 90
Pierre Shale:
SN @ o o 22 112
159-065-06588
(Log modified from C. A. Simpson & Son)
Altitude: 1515 feet Date drilled: 9/02/72
Glacial drift:
Clay, yellow, Sandy--=-=--=e-mmmmmmmmmcec oo eeaas 8 18
Clay, blue, sandy; with rocks-- 40 58
Clay, blue, sandy---------=---- 2 60
Clay, gray; with rocks---- 20 80
Clay, blug- oo e 18 98
Pierre Shale:
ST B oo £ m ot L. 35 133




159-065-0688C
(Log modified from C. A. Simpson & Son)

Altitude: 1515 feet Date drilled:
GEOLOGIC THICKNESS
SOURCE  MATERIAL {FEET)

Glacial drift:
Clay, yellow, sandy----—-ccoouemoo 32

Clay, blue; big rock at 37 feet 33
Pierre Shale:
Shale, blue-cmmme e 84
’ 159-065-0688D
(Log modified from C. A. Simpson & Son)
Altitude: 1520 feet Date drilled:

Glacial drift:
TOPSOT e m e e e e e eae 1

Clay, yellow; rocks- 14
Clay, blue; rocks--- 33
Clay, blue, Sandy-=-~couo ool 19
Pierre Shale:
ST e o e e e e 86
159-065-068BCA
{Log modified from C. A. Simpson & Son)
Altitude: 1520 feet Date drilled:

Glacial drift:
TOPSOT T e e e e e el 1

Clay, yellow; rocks--- 15
Gravel, clayey; rocks- 4
Clay, bluem e e e e s 18
Pierre Shale:
LT U 156
159-065-068CC
{Log modified from C. A. Simpson & Son)
Altitude: 1516 feet Date drilled:

Glacial drift: ‘
i TopSOilocmm el S 1

Clay, yellow----- 24
Clay, blue, sandy-- 12
Gravel and rockS--e-mocmmcmo e 15

2

/12771

DEPTH
(FEET)

32
65

149

7/09/66

15
67

153

6/24/18

11/ /72

25
52




159-065-08CCC

NDSWC 6009
Altitude: 1515 feet Date drilled: 9/25/81
BEOLOGIC THICKNESS  DEPTH
SQURCE MATERIAL {FEET) (FEET)
Glacial drift:
TOPSOT T mmmm e e o o e e e e 1 1
Silt, yellowish-brown, oxidiZed-----=cmememocmeaonaonan 4 5
Clay, yellowish-brown, pebbly, oxidized (ti11)- - 13 18
Clay, olive-gray, silty, pebbly (till)--------- - 1 19
Sand, fine, clayey---=w-mmcromommomcmac oo 1 20
Clay, olive-gray, silty to sandy {til})---e--cocuomoon- 5 25
Clay, dark-gray (ti1l); predominantly detrital
3 T - T e e et 7 32
Pierre Shale:
Shale, dark-gray, indurated, fractured----------————--- 29 61
159-065-17CCC
NDSWC 6004
Altitude: 1504 feet Date drilled: 9/25/81
Glacial drift:
LT T L R e e e R LR LS 1 1
Clay, yeliowish-brown, pebbly, oxidized (till)- 14 15
Clay, olive-gray, pebbly (til1)---cemmcmmommmmae 16 3
Clay, olive-gray, sandy (ti11); interbedded
with lenses of fine gravele--eewomooooomccmmomoooann 29 60
Pierre Shale:
Shale, dark-gray, bentonitic, fractured---------------- 21 a1
159-065-18BAA
NDSWC 6005
Altitude: 1500 feet Date drillted: 9/25/81
Glacial drift:
TOPSOT Y mmmm e o e 1 1
Gravel, fine, subrounded, oxidized-w--ceeomooeoanaaoaan 1 2
Clay, yellowish-brown, very silty, oxidized
e E S EEE R SRR 16 18
Clay, olive-gray, pebbly {till) 4 22
Clay, yellowish-orange, very sandy, oxidized
R B R R L TR E L 2 24
Clay, olive-gray, sandy to gravelly {till)--- 16 40
Clay, olive-gray, very silty, pebbly {till}---eccuoonu 20 60
Clay, dark-gray (till); predominantly
detrital Shale--m--oomcmee e 3 63
Pierre Shale:
Shale, dark-grayish-black, bentonitic,
FRAUIaE e o m oo o e e e 18 81
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NDSWC 6003

LOCATION:  159-065- 26CBC

ALTITUDE: 1490
{FT, NGVD}

NEUTRON GAMMA

>
{

I 100 4

L 140

I 160

L 180

- 220 4

123

15-17

17-20

20-47

47-175

175-220

220-280

DATE DRILLED: 9/24/81

DEPTH: 442
FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
pebbly, oxidized {til1).

Gravel, fine to coarse,
subangultar, oxidized.

Clay, yellowish-brown,
sandy, oxidized (till).

Clay, olive-gray, pebbly
(tilt).

Clay, dark-gray (till);.
interbedded with fine to
coarse gravel.

PIERRE SHALE

Shale, dark-greenish-gray
to black, siliceous, very
fractured; interbedded with
thin lenses of bentonite;
some silty shale intervals.

Shale, dark-grayish-black,
siliceous, fractured;
abundant thin lenses of
bentonite; some aragonite
fragments,

Shale, dark-grayish-black,
siliceous, bentonitic,
fractured.




NDSWC 6003, Continued

LOCATION:  159-065-20CBC DATE DRILLED: 9/24/81
ALTITUDE: 1490 DEPTH: 442
{FT, NGVD) {FT} ’
NEUTRON GAMMA
(AP1) RAY

DESCRIPTION OF DEPOSITS

L 260
PIERRE SHALE
280-360 Shale, dark-grayish-black,
[ 2807 siTiceous, fractured; inter-
bedded with thin lenses of
Tight-brown 1imestone.
L 300
- 320.
} 340 4
360-442  Shale, grayish-black, poorly
- 360 indurated, fissile; numerous
thin lenses of bentonite.
I 3804
- 400 -
I 420

| 440

| 460

L 450




NDSWE 6003, Continued

LOCATION:  159-065-20CBC DATE DRILLED: 9/24/81
ALTITUDE: 1490 .
T, nGVD) DE'PJH. 442
S.P. RESISTIVITY
v) OHM-M)
DESCRIPTION OF DEPOSITS
E 2 20 -
et
:
% F 40 1
’
]
'
1]
:
s - 60
12
r
A
.
L3
. »
¢
£ 3 80 4
‘l
L]
.
I"
X - 100
‘
<
t
N L 120
¥
‘I
.
*
. F 140
‘I
:
'I
2 | 160
ND
i
K
‘5 k 180
P
:l
+
'I
‘I
'l - m -
2
L Y it Long normal
¥ .
o —— Short normal
e - 220 - b
¢
v
.
Y
L]
S [ 200 |
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NDSWC 6003, Continued
LOCATION:  159-065-20CBC DATE DRILLED: 9/24/81

ALTITUDE: 1490 DEPTH: 442
{FT, NGVD} FT)
S.P. RESISTIVITY
MV} {OHM-M)
DESCRIPTION OF DEPOSITS
l’ "
Al 1
; i
r‘ "
i '
. '
N '
(‘ '
'
N r 260 1 .
; ;
. i
. '
N }
1 t
) 1
$ 1
\ )
) F 280 '
; '
< .
\l~ I|
;7 /
J '
. '
’ ]
K b 300 '
. '
’ 1
[} i
s )
¢ ]
A} i
A '
L} "
] ]
‘ b 320 4 J
L
’
] H
N '
3 ¢
.
(\ l)
7 I 3404
~ i
<’ .
[ t
P! ;
h '
’4 €
’::‘ I'
T L 360 !
'
i} ¢
1 1
] )
' '
I3 ’
Ll E]
) s
4 t
1 | 3804
' .
\ '
A 1
¢ ]
* 1
(, ’
] '
{ '
N b 400 |
L} i
' '
. '
1 i
\ '
' ¢
¥ L}
’ 1
' b 4204+
Y '
| '
Ay +
K i
M [
t~ 1
N )
~ )
Seeee.. t 4404 NOTE:
—————— Long normal
Short normal
I 460
L 450




LOCATION:  159-065-21CCC

ALTITUDE: 1500
{FY. NGVO}

NEUTRON GAMMA
s RAY

NOSWC 6002

RESISTIVITY

- 180 4

tovinemE

127

190-221

DATE DRILLED: 59/24/81

DEPTH: 221
N

DESCRIPTION OF DEPOSITS
GLACIAL DRIFY

Topsoil.

Clay, yelYowish-brow,
pebbly, oxidized {till).

Clay, olive-gray, gravelly
(til1).

Clay, olive-gray, sandy
{it1).

Gravel, fine to very coarse,
angular to rounded; some
cobbles; about 90 percent
detrital shale with 10
percent carbgnate and
silicate pebbles.

PIERRE SHALE

Shale, griyisk—blaci,
very bentonitic, poorly
indurated.




159-065-22AAA

NDSWC 5774
Altitude: 1512 feet Date drilled: 7/24/80
GEOLOGIC THICKNESS ~ DEPTH
SOURCE MATERIAL _{FEET) FEET)
Glacial drift:
TOPSOT]-mmmmmmmm s mmmmmmem e mmm o s eo oo o oo-esmm oo oo 1 1
Clay, yellowish-brown, very silty to
sandy, oxidized {till)--m--mmmocommmmmmonooonomoaoe 16 17
Clay, olive-gray, silty to sandy,
gravelly {£ti11)=-memmemmcmommommmm oo oo oo 16 33

Pierre Shale:
Shale, dark-gray, siliceous, indurated,
Fracturedeocmmeeommomoomm o s e d o me o memonoeeo s g a?

159-065-29CCC

NDSWC 6008
Altitude: 1490 feet Date drilled: 9/25/81
Glacial drift:
TOPSOil-mmmmm oo e s oo oo oo oo 1 1
Clay, yellowish-brown, silty, oxidized
R L T e et bbbl 1 12
Clay, olive-gray, very silty (till) 8 20
Silt, greenish-gray, clayey----------=-z--=mmm-omomomoo- 32 52
Pierre Shale:
Shale, dark-gray, bentonitic, fractured---------------- 29 81
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159-065-30CCC

NDSWC 6006
Altitude: 1490 feet Date drilled:
GEOLOGIC THICKNESS
SOURCE MATERIAL (FEET)
Glacial drift:
LT -7 1
Sand, fine to coarse, oxidized; interbedded
with fine to medium gravele-eeeee o aeceo s 1
Clay, yellowish-brown, siity, oxidized (till)---- - 3
Clay, olive-gray, pebbly (till)e-cmcmceccmcnnanen - 5
Silt, olive-gray, Clayey-----=s-moeuaomcoe e 4
Sand, coarse; interbedded with lenses of fine
to medium rounded gravel---e----ecceeccccnmaccaaccaan [
Clay, olive-gray, $andy-------w--coommcemrmccemeenne 7
Pierre Shale:
Shale, greenish-black, fractured; thin lenses :
of bentonite and 1imesStoNe-—-e-ceoo oo %
159-065-36DDD
NDSKC 6007
Aititude: 1490 feet Date drilled:
Glacial drift:
TOPSOTlemm e e e -- 1
Silt, pale-yellowish-brown, clayey, oxidized----- - 4
Silt, yellowish-brown, clayey, oxidized -- 10
Clay. olive-gray, gravelly, sandy (till)-- - 19
Silt, greenish-gray, clayey------me-somemmcanoaan - 6
Clay. olive-gray (till); abundant detrital shale- - 15
Silt, dark-gray, clayey----cemcremcmmcmm e 4
Pierre Shale:
Shale, dark-grayish-black, fractured;
bentonitic 1enses~voceoccemocmc e 22

9/25/81

OEPTH
(FEET)

61

9/25/81

81




NDSWC 6001

LOCATION:  159-066-05ADA DATE DRILLED: 8/23/81

ALTITUDE: 1508

(FT, NGVD) DEPTH: 201
FT)
NEUTRON GAMMA RESISTIVITY
(AP RAY (OHM-M)

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT
0-1 Topsoil.
1-4 Gravel, fine to coarse,
b 20 subrounded, oxidized.
4-12 Clay, yellowish-brown,
pebbly, oxidized (till).
12-17 Clay, olive-gray, gravelly
40 (titl).
17-35 SiTt, brownish-gray, clayey.
35-41 Sand, coarse; interbedded )
with medium subrounded
60 1 gravel.
41-65 Gravel, fine to coarse,
angular; about 70 percent
detrital shale and 30
percent silicate and
I 80 carbonate pebbles.
65-70 Clay, olive-gray, sandy
{tit1).
00 70-118 Silt, brownish-gray, clayey.
L 100 4
118-165 Sand, fine te coarse; inter-
[ 120 1 bedded with fine subangular
gravel; abundant detrital
shale.
F 130
L 160 -
165-190 Clay, medium-gray (tiT1);
predominantly macerated shale.
I 180
PIERRE SHALE
190-201  Shate, greenish-black,
stliceous, fractured.
;200-
220
L 240




Altitude: 1510 feet

GEQLOGIC .
SOURCE MATERIAL

Glacial drift:

159-066-05CCC
{Log modified from C. A. Simpson & Son)

Date drilled: 8/12/78

THICKNESS  DEPTH
(FEET) (FEET)

TOPSOT hmm e e e s 1 1
Sand, fine, yellow----- 11 12
Clay, yellow, gravelly- 4 16
Clay, blue, gravelly--- 86 102
Gravel; with water----- 50 152
Clay, blue, gravelly--- 6 158
Sand, fine---cr-ecceunma 4 162
Clay, blue-—-ecceecmcceceee 14 176
Gravel; with clay layers 13 189
Pierre Shale: !
SHa Tt @ m e e e s 39 228

Altitude: 1512 feet

Glacial drift:

159-066-08CCC
(Log modified from C. A. Simpson & Son)

Date drilled: 10/10/79

Topsoil 2 2
Shate gravel-- 9 11
Clay, 119 130
Gravel 9 139
Clay, blue; with gravel layers-- 12 151
Gravel, medium to coarse 3 154
Clay, blue; with gravel layers-- 31 185
Gravel, coarse 1 186
Qay, 8 194
Clay, blue, shaly 20 214
Pierre Shale:
Shale, hard-s--eeceeomeoc e ccvaecc e 13 227




159-066-14CAA
{Log modified from Church Well Boring}

Altitude: 1500 fest Date drilled:  9/06/79
GEOLUGIC THICKNESS ~ DEPTH
SOURCE  MATERIAL (FEET)  (FEET)

Glacial drift:

Topsoil, BlacK--mmmmm e 1 1
Clay, yellow, sandy, Wet-------rmemommcmea 6 7
Clay, yellow, pebbly-cemmoomm oo 1 8
Sand, yellow-----couon . t 12
Clay, yellow, pebbly---- -- 4 16
Clay, blue, sandy, hard------cmemcmmmuaan__ -- 2 18
Clay, blue, and sand layers; water--------eeauo -~ 11 29
Clay, blue, pebbly - e aot 10 39
Pierre Shale:
Shate-mme oo [ 45
Clay, blue, sandy, hard 25 70
N e e T TSP PR S S 3 73
159-066-15CCC
(Log modified from C. A. Simpson & Son)
Altitude: 1505 feet Vate drilled: 8/13/75
Glacial drift:
T0PS0T ] - mmmmm e e o 1 1
Clay, yellow, sandy 19 20
Clay, blue, shaly-----coccooeaao—o 15 35
Pierre Shale:
Shate, blue-wmc ol 49 134
159-066-180D0
(Log modified from C. A. Simpson & Son)
Altitude: 1500 feet Date dritied: 4/10/73
Glacial drift:
TOPSOT Y o mmm e e e 1 1
Clay, yellow----cccoooeooo 14 15
Clay, blue---oommcmamme o 17 32
Sand; mostly shale 33 65




LOCATION:

ALTITUDE:
{FT, NGVO}

159-066-20CCC.

1495

NEUTRON GAMMA

ary

"V

RAY

- 100

- 140 4

L 160 1

. 180 |

- 200 4

L 220

L 240 J

NDSWC 5731

RESISTIVITY
{OHN-M)

210-232

232-242

DATE DRILLED: 6/24/80

DEPTH: 242
N

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Clay, yellowish-brown, very
sandy, gravelly, oxidized
(tin).

Clay, olive~-gray, sandy,
gravelly (till).

Clay, olive-gray, sandy,
very gravelly (till).

Clay, olive-gray, silty
to sandy (till).

Clay, brownish-gray, very
sandy, pebbly (ti1l).

Sand, fine to coarse,
gravelly, subangular to
rounded; predominately
quartz grains.

Clay, brownish-gray,
very sandy (till).

Clay, dark-gray {(till);
abundant detrital shale.

PIERRE SHALE
Shale, grayish-black,

siliceous, indurated,
fractured,




159-066-26DDD

NDSWC 5728
Altitude: 1492 feet Date drilled:  6/23/80
GEQLOGIC THICKNESS  DEPTH
SOURCE MATERTAL FEET) (FEET)
Glacial drift:
TOPSOT T - oo e mmmm oo m oo em e 1 1
sand, fine to coarse, gravelly, subrounded
to rounded, oxidized----------cceomsmemooemmmaao o 10 11
Clay, olive-gray, very sandy, gravelly (tiln)- 9 20
Silt, brownish-gray, clayey-«----=----=-wmooccmeoom-mnmn 10 30
Pierre Shale:
Shale, dark-gray, siliceous, fractured----------------- 17 47
Shale, dark-gray, bentonitic, indurated;
interbedded with brownish-gray siltstone------------- 18 65
Shale, dark-gray, siliceous, bentonitic,
well-indurated, fissile--emmoomecmmommoommoamoonnae 17 82




NOSHC 5726

LOCATION:  159-066-27CCD DATE DRILLED:  6/23/80
ALTITUDE: 1485 .
FY, NGVD) Dil::’u. 202
NEUTRON GAMMA RESISTIVITY
1AP1) RAY oM

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

-1 Topsoil.

1-14 Clay, yellowish-brown, very
I 20 silty, oxidized {til1).

14-28 Clay, olive-gray, very silty
to sandy {till).

28-46 Clay, olive-gray, very
40 cohesive,

26-98  Clay, dark-gray, silty.

98-164 Clay, dark-gray, silty;
- 100 abundant detrital shale.

L 120 4

PIERRE SHALE
L 160 4 A

164-202 Shale, dark-gray, siliceous,
indurated, fractured.

L 180

220 4

L 24p 4




NOSWC 5727

LOCATION:  159-066-27D0D DATE DRILLED: 6/23/80
ALTITUDE: 1485 DEPTH: 142
(FT, NGVD) (£7) '
NEUTRON GAMMA RESISTIVITY
aP1) RAY (OHM-M)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

0-1 Topsoil.

1-11 Sand, very fine, rounded,
I 20 oxidized.

11-16 Clay, yellowish-brown, very
silty, oxidized (till).

16-26 Clay, olive-gray, very silty

[ 40 1 to sandy (till).
26-44 Clay, dark-gray, gravelly
(ti11); abundant detrital
shale.
I 60 1 44-87 Clay, dark-brownish-gray,
very silty to sandy (till).
L 80
87-112  Siltstone and shale,
brownish-gray; bedrock
shove block.
100 1 PIERRE SHALE
112-118 Shale, dark-gray, silty,
) siliceous, well-indurated.
118-142  Shale, dark-gray, siliceous,
;' 120 4 well-indurated, fissile.
| 140
L1eoJ

159-066-29C0D
{Log modified from C. A. Simpson & Son)

Altitude: 1490 feet Date drilled: 9/17/63
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERTAL _(FEET)  (FEET)
Glacial drift:
TOPSO Tl mmmm e e e e e o 1 1
Clay, yellow--- 19 20
Clay, blue-----—- 60 80
Clay, blue, sandy 55 135
SN o o e e e e e aan 15 150

136




LQCATION:

ALTITUBE:
{FT, NGVD}

NEUTRON GAMMA

ary

159-066-290DD

1490

> I 100
«
>
2
{ ]
<,
t 4
=
{’
—
f‘ - 140
q'
’1”‘
L 180 4
.m-
F 220 4
L 240 J

NDSWC 5729

RESISTIVITY
(OHM-M)

137

DATE DRILLED: 6/23/80

DEPTH: 182
(FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Sand, fine, gravelly, sub-
rounded to rounded, oxidized.

Clay, yellowish-brown, silty
to sandy, oxidized (till).

Clay, olive-gray, very silty
and sandy, gravelly (till).

Sand, fine, gravelly, rounded;
abundant detrital shale and
Tignite.

Clay, brownish-gray, very
sandy to gravelly (till).

Clay, dark-gray (till);
reworked bedrock shale.

Sand, coarse, gravelly,
angular to rounded.

Gravel, fine; about 30 per-
cent medium to coarse
angular to rounded sand;
predominately quartz, car-
bonate, and detrital shale
pebbles.

PIERRE SHALE

Shale, dark-gray, siliceous,
well-indurated, partially
fractured.




LOCATION:

ALTITUDE:

{FT, NGVD!

NEUTRON GAMMA

arn

NDSWC 5730

159-066-30DDD

1495

RAY

RESISTIVITY

{OHM-M)
0-1
1-10
H 20
10-86
L 40 4
| 50 -
F 80 B
86- 184
- ‘00 .
120
t 140
144-160
160 1 160-200
+ 180
| 200 4 200-222
220 -
L 240 J

138

DATE DRILLED: 6/24/80

DEPTH: 222
FT)

DESCR{IPTION OF DEPOSITS
GLACTAL DRIFT

Topsoil.

Clay, yellowish-brown, silty
to sandy, oxidized (till).

Clay, olive-gray, silty to
sandy {ti11); lenses of sand
and gravel from 28 to 29,
40 to 41, and 60 to 62 feet.

Clay, olive-gray, silty,
sandy (till)}; occasional
thin lenses of gravel.

Clay, brownish-gray, very
silty {till1); interbedded
with thin lenses of sand

and gravel.

Clay, dark-gray, very sandy

(ti11); abundant detrital
shale gravel.

PIERRE SHALE

Shale, dark-gray, siliceous,
fractured.




NDSWC 5732

LOCATION:  159-067-01AAD DATE DRILLED:  6/24/80

ALTITUDE: 1526
(FT, NGVD)

NEUTRON GAMMA RESISTIVITY
(arn} RAY OHM-M)

DEPTH: 262
iFT)

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown, very
silty to sandy, oxidized
(till).

Clay, olive-gray, very silty,
sandy (till).

Sand, fine to very coarse,
gravelly, angular to rounded,
mostly rounded.

L 80

L 100

Gravel, fine to coarse,
sandy, subangular to

rounded; predominately
quartz, carbonate, and
detrital shale pebbles.

135-142  Silt, dark-gray, clayey.
F 140 4
Gravel, fine to coarse,
sandy, subangular to
rounded; predominately
detrital shale and lignite

L 160 - pebbles.

Si1t, brownish-gray, clayey;
abundant detrital lignite.
I 180 4

192-212 Clay, brownish-gray, very
silty, pebbly (till).

212-230 Clay, dark-gray, very sandy
{ti11}; abundant detrital
shale.

220 A PIERRE SHALE

230-262 Shale, grayish-black,
siticeous, well-indurated,
fissile.

L 240 J

139




LOCATION:

ALTITUDE:

{FT, NGVDI

159-067-01AAD
1526

NEUTRON GAMMA

(AP

RAY

HDSHC 5732, Continued

RESISTIVITY
{OHM-M}

[ 280

300

320

340

- 360

380

| 420

I-440

140

DATE DRILLED: 6/24/80

DEPTH: 262
{FT)

DESCRIPTION OF DEPOSITS




LOCATION:
ALTITUDE:

{FT, NGVD}

159-067-018881

1530

NEUTRON GAMMA

{art}

A

RAY

PN b

NDSWC 6733

RESISTIVITY
{OHM-M)

L 100 4

+ 120

- 140

- 160 1

- 180

L 240 J

141

55-125

125-156

156-218

218-242

DATE DRILLED: 6/25/80

DEPTH: 242
(3]

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil,

Clay, yellowish-brown, very
silty, sandy, oxidized (till).

Clay, olive-gray, very
sandy (till).

Sand, medium to coarse;
about 30 percent fine to
coarse angular to rounded
gravel.

Clay, brownish-gray, very
sandy (till).

Gravel, fine to coarse;
about 40 percent fine to
very coarse angular to
rounded sand; abundant
detrital shale.

PIERRE SHALE

Shale, dark-gray, silty,
bentonitic, indurated.




159-067-018BB2

NDSWC 5734
Altitude: 1530 feet Date drilled:  6/25/80
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERTAL (FEET) (FEET)
Glacial drift:
TOPSOT T - e et e e e 1 1
Clay, yellowish-brown, very silty, sandy,
oxidized (till)memecmmmoe e SRR 17 18
Clay, olive-gray, very silty to sandy,
Pebbly (L1171 ) o oo e e 37 55

Sand, fine to very coarse; about 30
percent fine to coarse angular to
rounded gravel; mostly rounded------------c-uecouono- 60 115




NOSWC 5736

LOCATION:  159-067-04AAD DATE DRILLED: 5/26/80
ALTITUDE: 1545 .
{67, NGVD) Df;;l’ H: 342 -
NEUTRON GAMMA RESISTIVITY
(AP RAY {ONM-M)
DESCRIPTION OF DEPQOSITS

GLACIAL DRIFT

:-) Topsoil.
Gravel, fine, oxidized;
about 30 percent coarse
angular to rounded sand.

Clay, yellowish-brown, very
silty, oxidized {till).

3 -]

Clay, olive-gray, very silty
{ti11); interbedded with
sand and gravel from 43 to
55 feet.

P

Y

Sand, fine to coarse; about
30 percent fine subangular
to rounded gravel; pre-
dominantly quartz grains.

AN

My
2

A

Silt, greenish-gray to
yellowish-brown, very clayey,

100 -
r carbonaceous.

101-114 Clay, brownish-gray, sandy,

pebbly (till).

114-174  Sand, fine to coarse,
gravelly; interbedded with
silty till.

S\

L 140
5 - 160 4
174-220 Clay, olive-gray, very silty
1 180 4 (ti”).
| 200 4
L 220 220-290 Clayb, olive-gray, very
sandy, pebbly (till).
L 240 4

143




NDSWC 5736, Continued

LOCATION: 159-067-04AAD DATE DRILLED: 6/26/80

ALTITUDE: 1545
{FT. NovD) DEPTH: 342
FT}
NEUTRON GAMMA RESISTIVITY
(APY RAY (OHM-M)
DESCRIPTION OF DEPOSITS
I 2607
b 2801 GLACIAL DRIFT, Continued
290-300 Clay, dark-gray (til1);
abundant detrital shale.
PIERRE SHALE
- 300 { e
300-342 Shale, dark-gray, siliceous,
fissile, fractured.
F 320¢
L 340 |
b 360
I 3801
I 400
r 420 1
b 440 1
b 460 4
L480-

144




159-067-04D0D1

NDSWC 5739
Altitude: 1535 feet Date drilled: 7/02/80
GEOLOGIC . THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:
TOP ST Y oo e e et e i c 1 1
Clay, yellowish-brown, very silty to sandy,
oxidized (£i1})mmmommmee L - 9 10
Clay, olive-gray, very silty, gravelly (till)-------... 40 50
Clay, brownish-gray, silty, bentonitic----=caceaooe oo 18 68
Sand, fine to very coarse, gravelly; angular
to rounded cobbleS------c-aao T T T e 22 90
Clay, dark-gray, silty to sandy-----eeeaomcemeeooo... 12 102
159-067-04DDD2
NDSWC 5740
Altitude: 1538 feet Date drilled: 7/02/80
Glacial drift:
TOPSOTE e e e e e e 1 1
Clay, yellowish-brown, very silty, gravelly,
oxidized (£i11)mmmmmooom 16 17
Clay, olive-gray, very silty to sandy (till)-- 7 24
Sand, fine to very coarse; about 40 percent
coarse gravel; some cobbles; predominantly
P OUAdRd - o o e, 36 60
159-067-16BAB
(Log modified from C. A. Simpson & Son)
Altitude: 1550 feet Date drilled: 11/ /76
Glacial drift:
TOPSOT Y oo e e e e e 1 1
Clay, yellow-- 29 30
10 40
2 42
10 52
8 60
12 72
12 84
106 190
Sand, fine, soupy- 10 200
Clay, bluem—meeeo ool 23 223
Sand, fine to coarse; with water-- 112 335
Sand, dirty---cmoo oo 15 350
Pierre Shale:
SR o e e e 65 415

145




NDSWC 5741

LOCATION:  159-067-28DCD DATE DRILLED: 7/03/80
ALTITUDE: 1510 .
(FT, NGVD) Df:;m' a0z
NEUTRON GAMMA RESISTIVITY
(AP RAY {OHM-M}

DESCRIPTION OF DEPOS!TS
GLACIAL DRIFT

Topsoil.

Clay, yellowish-brown,
silty, oxidized (till).

Clay, olive-gray, very silty
to sandy, pebbly (tili).

Silt, dark-gray, clayey.

Clay, olive-gray, very
silty (til1).

I 8o -
L “00_
112-120  Sand, fine to medium,

subrounded, silty.

120 1 120-140  Clay, olive-gray, very
silty, pebbly (tii1).

LMO' 140-200 Clay, olive-gray, very
silty (til1); becoming
increasingly sandy with
depth.

WGU —

- 180

[ 200 - 200-220 Clay, olive-gray, very
silty, sandy (till).

+ 220 220-290 Sand, fine to very coarse,
gravelly, angular to rounded.

L 240

146




LOCATION:

ALTITUDE:
(FT, NGVD}

NEUTRON GAMMA
RAY

{APT}

NDSKWC 5741, Continued

159-067-28DCD

1510

T

£

{
i

wv'w

5

RESISTIVITY
{OHM-M}
B %g
280 |
: 290-340
- m E
L 320
- 340 340-402

L 420 -

.3

147

DATE DRILLED: 7/03/80

DEPTH: 402
{FT)

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

Sand, fine to coarse; about
30 percent detrital shale;
angular to rounded gravel.

PIERRE SHALE

Shale, dark-gray, siliceous,
well-indurated, fissile.




LOCATION:

ALTITUDE:

{FT, NGVD)

159-067-33CCC

1510

NEUTRON GAMMA

{apt}

RAY

+- 100

F 120

- 140

160

180

L 200 4

r—220<

L240 B

NOSHC 5956
DATE DRILLED: 8/25/81

DEPTH: 280
(FT)

RESISTIVITY
(OHM-M)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
pebbly, oxidized (till).

Clay, olive-gray, gravelly
(tin).

Clay, olive-gray, sandy
(ti11); boulders.

Clay, dark-gray, pebbly
(ti1).

Silt, dark-gray, clayey.

Sand, fine, silty, angular;
predominantly quartz,
carbonate, and detrital
lignite grains.

Gravel, fine to medium;

interbedded with coarse
sand; predominantly detrital
shale.

124-149  Sand, coarse; interbedded
with fine to coarse angular
to rounded gravel; about 50
percent quartz and 50 percent
carbonate and detrital shale.

149-205 Gravel, medium to coarse,

rounded; predominantly
detrital shale.

205-220 Clay, greenish-gray, very
sandy, pebbly (till).

220-240  Shale, greenish-gray,
pebbly, macerated (till).

148




LOCATION:
ALTITUDE:

{FT. NGVD}

NEUTRON GAMMA

AP}

NDSWC 5956, Continued

159-067-33cCcCC
1510

RAY

420

(OHNM-M}

RESISTIVITY

149

240-266

266-280

DATE DRILLED: 8/25/81

DEPTH: 280
{FT}

DESCRIPTION OF DEPOSITS
PIERRE SHALE

Shale, dark-gray, fissile,

tight.

Shale, grayish-black,
siliceous, fractured.




NDSWC 5961

LOCATION:  159-067-3600D DATE DRILLED:  8/26/81

ALTI:;J\ZE: 1482 DEPTH: 230
(FT. (FT)
GAMMA RESISTIVITY
RAY (OHM-M)
DESCRIPTION OF DEPOSITS
]
GLACIAL DRIFT
0-1 Topsoil.
1-12 Clay, yellowish-brown,
I 20 sandy, oxidized (till).
12-50 Clay, olive-gray, sandy
to gravelly (till).
I 40
50-54 Gravel, very coarse,
subrounded.
80 1 54-56 Clay, olive-gray, very
sandy (til11).
56-64 ——Sand, very coarse; inter-
bedded with fine to
| go 4 medium subangular gravel.
64-65 Clay, dark-gray, silty.
65-72 Boulder, quartzite.
| 100 72-194  Clay, brownish-gray,
pebbly (ti11); partially
oxidized to 84 feet.
I 120 4
I 140 |
I 160
- 180
194-205 Clay, brownish-gray, silty.
2907 205-210  Gravel, fine to coarse,
subrounded; predominantly
detrital shale pebbles.
210-221 Clay, dark-gray, pebbly
| 220 - {ti11}; abundant detrital
shale.
PIERRE SHALE
221-230  Shale, greenish-black,
L 240 4 siliceous, fractured.

150




159-068-01BAA
{Log modified from €. A. Simpson & Son)

Altitude: 1595 feet Date

GEOLOGIC
SOURCE  MATERIAL

Glacial drift:

[ 13:3 3 PO — - -

Clay, yellowe oo oo

Clay, dluee e eae -
Gravel, clayey - ——

Sand, clayey -
Clay, sandy ——
Clay, blue--—- ——mmmmmma———
Clay, siightly sandy. vt ——————
Clay, blue. ———— —

Pierre Shale:
Shale- - ——- ——

159-068-01BAB
{Log modified from C. A. Simpson & Son)

Aititude: 1502 feet ’ Date
Glacial drift:

Clay, blue ——— .
Sand, clayey-.-- g

Clay, blue----
Clay, blue, sandy; rocks—- .
Clay, blug-womecaaoo . o
Sand, fire, clayey -

Pierre Shale: .
T T T e e -—-
Shale graveleo e oo et cceacean
Shate-- — e —————————

151

drilled:

THICKNESS
{FEET)

drilled:

7/08/64

DEPTH
{FEET)

11/06/65




159-068-018DA
(Log modified from C. A. Simpson & Son}

Altitude: 1600 feet Date drilied: 11/21/63
GEOLOGIC THICKNESS  UEPTH
SOURCE MATERIAL FEET) (FEET)

Glacial drift:

Clay, yellow--=--c-cmoomemmmaoommaamo o - 26 26
Clay, blue, gravelly; rocks - 28 54
Sand, clayey----------------- - 4 58
Clay, blue, gravelly; rocks------------==-c--- - 30 38
Sand and gravel-------secmcemommonoommenaeo - 1 89
Hardpan, sandy--- - 5 94
Hardpan, gravelly---------- - 10 104
Clay, blue, gravelly; rocks------- - 13 117
Sand, fine, clayey-------------- -- 6 123
Clay, sandy-------- -- 6 129
Sand, clayey-- -~ 4 133
Clay, gray---- - 12 145
Sand, Clayey---ce--smmmmmmmaeamo o eeemcmemo—ommoo oo 37 182
Pierre Shale(?):
Shale 13 195
Sand-- 1 196
Shale- 9 205
Sand-- 1 206
Shale- 2 208
Sand-- 1 209
Shale 51 260
159-068-11DAA
(Log modified from C. A. Simpson & Son)
Altitude: 1584 feet Date drilled: 12/05/74
Glacial drift:
Topsoil------- 1 1
Clay, yeliow----- 19 20
Clay, blue, sandy 55 75
Gravel--oecmeaocono 10 85
Clay, blue, gravelly-c-c--ooemmmmommememco oo 35 120
Pierre Shale:
SRATE - o= m o m e oo o e oo ee e oo 49 169

152




LOCATION:
ALTITUDE:

(FT, NGVD)

159-068-16D0D

1590

NEUTRON GAMMA

APt

RAY

L 140

L 180 A

L 220 4

NDSWC 5953

RESISTIVITY
{oHM-M)

60-130

130-156

156-180

180-200

183

DATE DRILLED: '8/24/81

DEPTH: 200
{FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
pebbly, oxidized (till).

Clay, olive-gray, pebbly
{ti11).

Clay, olive-gray, gravelly
{tin).

PIERRE SHALE

Shale, dark-gray, fractured;
with many fractures filled
with silt and clay.

Shale, dark-gray, siliceous,
fractured.

Shale, grayish-black, poorly
indurated to moderately
indurated.




LOCATION:

ALTITUDE:

{FT.NGVD)

159-068-25CCC
1530

NEUTRON GAMMA

(aP1)

RAY

NDSHC 5954

RESISTIVITY
(OHM-M)

100

= 120

F 140 A

- 160

- 180 4

+ 200 4

- 220

110-122

122-123

123-130

130-140

L 240

154

DATE DRILLED: g8/24/81
DEPTH: 140
(FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
pebbly, oxidized (till).

Clay, olive-gray, pebbly
(ti1n).

Gralel, fine to coarse,
angular to rounded.

Clay, olive-gray {till);
interbedded with lenses
of sand and gravel.

PIERRE SHALE

Shale, brownish-bTack,
siliceous, fractured.

Shale, grayish-black,
fractured.

Limestone, brownish-gray,
indurated.

Shale, grayish-black,
siliceous, fractured.

Shale, greenish-black,
poorly indurated, tight.




159-068-27AAA
{Log modified from C. A. Simpson & Son)

Altitude: 1560 feet Date drilled:
GEQLOGIC THICKNESS
SOURCE MATERIAL (FEET)

Glacial drift:
T T T 1

Clay, yellow--ccaamacacanae 19
Clay, yellow, very sandy--- 18
Clay, blue-meccmcacuacccuan 7
Clay, blue, sandy- 17
Clay, blue-wecavua 18
Sand, clayey 16
Clay, DIUB- com oot em e 28
Pierre Shale:
RT3 R T e et 17
&
160-065-0300C
(Log modified from L. A. Gjerdevig)
Altitude: 1554 feet Date drilled:
Glacial drift:
TOPSOF]mmmem e c e et 2
Clay, gray------e-eece-s- 3
Clay, yellow, sandy- 15
Clay, gray, sandy--- 10

Clay, gray----=w--wceomuena 30

Clay, gray; trace of shale 40
Pierre Shale:
L DR e L PR E PR P PR 50
160-065-20CCC
(Log modified from C. A. Simpson & Son)
Altitude: 1527 feet Date drilied:
Glacial drift:
TOPSOT T o mm e e e e e e ) 1
Clay, yellow, sandy; rocks- 26
Clay, blue, sandy; rockS-eeeeceaimmecmaommecmccnncacunx 27
Pierre Shate:
L T C L RCT TP L PP R PP PR 76
160-065-23BCC
NDSWC 5773
Altitude: 1550 feet Date drilied:
Glacial drift:
TOPSOT T e e m el e e e a et s n e 1
Clay, yellowish-brown, silty, oxidized (till)- 17
Clay, olive-gray, silty, gravelly (till)--ecceeacacaoe 5
Pierre Shale:
Shate, dark-gray, siliceous, indurated,
FraCbUrEde oo m e e oo e 19

155

10/31/77

DEPTH
(FEET)

6/05/75

7/14/66
27

54

130

7/24/80

23

42




160-065- 28888

NDSWC 6010Q
Altitude: 1530 feet Date drilled:  9/25/81
GEQLOGIC THICKNESS  DEPTH
SOURCE MATERTAL (FEET) (FEET)
Glacial drift:
TOPSOT Y mmm e e 1 1
Clay, yellowish-brown, silty, oxidized (till)-- - 18 19
Clay, olive-gray, gravelly (til})-----ceu-ouneno - 11 30
Clay, olive-gray, silty to sandy (till)--- - 9 39
Sand, fine to medium, subangular---------- - 1 40
Clay, olive-gray, silty to sandy {till)----e---eommonen 21 61
Ctay, dark-gray (till}; predominantly
detrital shale------commmom oo 9 70
Pierre Shale:
Shale, dark-gray, siliceous, fractured----c--cco-coenoo 11 81
160-065-3288B
(Log modified from Peterson Well Co.)
Altitude: 1525 feet Date drilled: 5/09/78
Glacial drift:
TOPSOT T mm e e e e e e e e 1 1
Clay, yellow 24 25
Gravel and clay- 5 30
Clay, gray--=--—--m=m-mmm e oo 40 70
Pierre Shale:
Shate, blue, soft 100 170
Shale, BlUE- oo oo e e e 16 186
160-066-03BBA
(Log modified from C. A. Simpson & Son)
Altitude: 1525 feet Date drilled: 10/23/76
Glacial drift:
Topsoil 1 1
Clay, 14 15
Rock, 1 16
Ctay, blue 4 20
Pierre Shale:
T ] L T P TR 94 114
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160-066-04DDD

NDSNC 6012
Altitude: 1528 feet fate drilled: 9/25/81
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:
FOPS 0T b oo e e 1 1
Clay, yellowish-brown, pebbly, sandy,
oxidized (L4011 )-mooomoo oL 16 17
Clay. olive-gray, partially oxidized (till);
BOUT OIS ~ o o e e e 2 19
Clay, dark-gray, pebbly (till1)--- -- 59 78
Clay, medium-gray, pebbly (tiil) : -- 58 136
Sand, medium to coarse, angular to subrounded---«------ 1 137
Clay, dark-gray, silty to sandy {til})e-cooommmoon . 13 150
Pierre Shale:
Shale, black, siliceous, fractured---ccoemwooommool . ' 31 181
160-066-18AC
(Log modified from €. A. Simpson & Son)
Attitude: 1524 feet Date drilled: 5/12/66
Glacial drift:
TOPSOT Y mmm e e e I 1
Clay, yellow, gravelly; rocks- 13 14
Clay, blue, sandy-----c cecmmoman 2 37
Clay, blue, gravelly, hard-- 29 66
Clay, blue, sandy-----o-mo-o 7 L 73
Clay, gravelly ——— i1 84
6ravel, COarSe- - om oL 2 86
160-066-27AARA
NOSWC 6011
Altitude: 1520 feet Date drilled: 9/25/81
Glacial drift:
TOPSOT o oo e e L 1 1
Clay, yellowish-brown, sitty, oxidized {til}}----ccue_- 12 13
Sand, fine to coarse; interbedded with medium
gravel; abundant angular to subangular
cobbles—rooman e R T 1 24
Clay, otive-gray, silty, pebbly {till)--coceeeoao .. 18 42
Pierre Shale:
Shale, grayish-black, siliceous, fractured------e-eue-- 9 51
160-066-32CCC :
(Log modified from C. A. Simpson & Son)
Attitude: 1510 feet Date drilled: 7/17/70
Glactal drift:
TOPSOT T mmm e e e 1 1
Clay, yellow, sandy 17 18
Clay, blue, sandy------coceucuuooao 72 S0
Sand, coarse; rocks; tots of water--—-eeeeueeoammaooaas 75 165
Pierre Shale: )
ST @ o e e e e e 65 230
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LOCATION:

ALTITUDE:

{FT, NGVD}

NEUTRON GAMMA

(AP1)

NDSWC 5997
160-067-04CCC

1585

RESISTIVITY

RAY {OHM-M)

F 20 4

50-95

b 60

L 80

F 120 4

r 140

r 160 4

- 180

- 200

I 220

95-226

226{@

A

L 240
158

DATE DRILLED; 2/22/81

DEPTH: 281
FTY

DESCRIPTION OF DEPOSITS
GLACTAL DRIFT
Topsoil.

Clay, yellowish-brown,
pebbly, oxidized (till).

Clay, olive-gray, pebbly
(til1).

Sand, coarse; interbedded
with thin Tenses of fine
subangular gravel.

Clay, dark-greenish-aray;
redeposited local bedrock.




HDSWC 5397, Continued
LOCATION: 160-067-0%CCC

ALTITUDE: 1585
15T, NGVEH

NEUTRON GAMMA RESISTIVITY
Lo o

160-067-04D8C
{Log modified from €. A. Simpson

Altitude: 1585 feet

RAY
250 1 260-281 Shale, grayish-black, fissile,
partially fractured.
.m 4

DATE DRILLED: %/22/81
DEPTH: 281
Fr

DESCRIPTION OF DEPOSITS

PIERRE SHALE

& Son}
Date drilled: 9/08/76

GENLOGIC THICKNESS  DEPTH
SOURCE HATERIAL {FEET} {FEET}
Glacial drift:
Yopsoil, black, silty-—emowemmccm i i 1
Clay, yellowish-browm, silty {tild)-—-cormocorcmonn 29 30
Gravel, fine to medium to coarse; about 20
‘percent Sand-—- - vm o m e 10 40
Clay, olive, silty (Lill}; with lots of rock---—--e---u 75 115
Gravel, fine to medium to coarse; about 20
percent sand 15 130
Clay, olive, silty [till}; about 40 perceat
gravel and Sand e cevoccci e creaaen 4 144
Sand, fine to medium to coarse; about 20
percent gravel with clay- 57 201
Clay, otive-gray, sitty {titl)--coeorcemcmcome e 3 220
Sand, fine to mediym Lo coarse; with clay
layers 62 282
Clay, olive-gray to bluish-gray, silty—---o-omooaeo 15 297
Sand, fine 1o medivm tO CORPS@-~——ooommocm o cceee 10 307
€Clay, olive-gray, silty. 18 325
Clay, olive, silty; 50 percent gravel and
shale gravel - 65 390
Sand and graeel; with clay layers 45 435
Clay, blue, shaly, hard; with stomeS--—co-covocmonoann 4 439
Shale, coarse; big chunks with Sand----—-cevmmcomcmaunc 7 446
Clay, dlue, hard; with st 6 452
Sand, fine, SHAYY oo e 3 455
Clay, blue, bard; with st - 3 458
Shale, fine, sandy 2 459
Pierre Shale:
Shale- -- e ——— 14 474
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NDSWC 5996

RESISTIVITY
[OHM-M)

92-97

97-145

145-171

M/\T\/WM ! i

176-182
182-203

203-221

LOCATION: 160-067-07AAA
ALTITUDE: 1600
(FT, NGVD)
NEUTRON GAMMA
(API RAY
t 20
| 40 w
F 60 B
=
100 -
I 120
*140-
é;%?%- I 160 A
- 180 4
+ 200 4
I 220
L 240 !

160

DATE DRILLED: 9/22/81
DEPTH: 221
{FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, pale-yellowish-brown,
oxidized (ti1l).

Clay. yellowish-brown to
reddish-brown, oxidized
{tin).

Clay, brownish-gray,
partially oxidized (till).

Clay, olive-gray, gravelly
(ti11).

Sand, fine, well-sorted,
angular to rounded; about
70 percent quartz and 30
percent detrital shale.
Clay, olive-gray, sandy.
Gravel, fine; interbedded

with medium to very coarse
subrounded to rounded sand.

Clay, dark-gray, silty.

Gravel, fine, sandy, sub-
rounded.

Clay, olive-gray, sandy.

Clay, dark-brownish-gray,
silty.

PIERRE SHALE

Shale, grayish-black,
poorly indurated, fissile.




NDSWC 5998A, 59988
LOCATION: 160-067-10AAAL, 2

ALTITUDE: 1568
{FT, NGVDI

NEUTRON GAMMA
apn RAY

I 100

120

- 140

1 220 4

L. 240 J

161

47-67

67-124

124-128

128-135

135-139

139-141

141-145
145-152

152-204

204-220

220-360

DATE DRILLED: 9/22/81

DEPTH: 441
(FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
pebbly, oxidized (til1).

Clay, dark-yellowish-orange,
pebbly, oxidized (till).

Clay, dark-brownish-gray,
partially oxidized (till).

Clay, olive-gray (till);
interbedded with sandy
gravel.

Sand, fine, subangular;
interbedded with clay.

Sand, coarse, poorly sorted;
interbedded with lenses of
coarse subangular gravel;
predominantly quartz.

Clay, olive-gray, silty
(tin).

Clay, dark-gray (ti1l);
abundant detrital shale.

Clay, olive-gray, pebbly
(tinn).

Sand, fine to coarse, sub-
rounded.

Clay, dark-gray, silty.

Sand, coarse, well-sorted,
subangular.

Clay, dark-gray, cohesive,
plastic.

Sand, coarse; interbedded
with fine to coarse sub-
angular gravel.

Gravel, fine to coarse;
interbedded with fine to
coarse subrounded sand.




ALTITUDE: 1568

{FT, NGVDY
NEUTRON GAMMA
tapi RAY

NDSWC 59988, 59988, Lontinued
LOCATION: 160-067-10AAKY, 2

j

- 300 1

F 320

r340~

L 400 ]

L 489

360-384

384-407

407-415

415-424
424-441

DATE DRILLED: 9/22/81

DEPTH: 441
(FT)

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

Gravel, fine to coarse,
sandy, rounded; pre-
dominantly detrital shate.

Gravel, fine to coarse;
interbedded with lenses
of sandy clay.

Clay, dark-gray (tiil);
abundant detrital shale.

PIERRE SHALE
Shale, dark-gray, macerated.

Shale, grayish-black,
siticeous, indurated.




NDSWC 5998A, 59988, Continued

LOCATION:  160-067-10AAA1,
1, 2 DATE DRILLED: 9/22/81
ALTITUDE: 1568

T, NGO DEPTH: 441

#T)
S.P. RESISTIVITY
MV} OHM-M}
DESCRIPTION OF DEPOSITS
.
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NDSWC 5998A, 59988, Continued

LOCATION: 160-067-10AAAL, 2 DATE DRILLED: 9/22/81
ALTITUDE: 1568 DEPTH: 441
{FT. NGVD) £T)
S.P. RESISTIVITY
M) (OHM-M)

DE§CRIPTION OF DEPOSITS
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LOCATION: 160-067-108881

ALTITUDE: 1570

{FT, NGVD)
NEUTRON GAMMA
(AP RAY

=

- 100

>|20J

[’140-

L 160 4

- 180 4

L 240

NDSWC 5742

RESISTIVITY
{OHM-M)

165

0-1
1-19

19-42

42-62

62-73

130-205

205-230

230-266

DATE DRILLED: 7/07/80

DEPTH: 402
FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown, very
sandy, oxidized (till).

Clay, olive-gray, very
silty to sandy (till).

Sand, fine to coarse;
about 30 percent medium

to coarse rounded gravel;
about 60 percent carbonate,
30 percent quartz, and 10
percent detrital shale
grains.

Clay, olive-gray (till);
cobbles and boulders.

Silt, olive-gray, clayey.

Clay, olive-gray, very
silty to sandy.

Silt, dark-gray, clayey.

Gravel, fine to medium,
silty to clayey, angular
to rounded; about 50
percent carbonate, 30
percent detrital shale,
and 20 percent quartz

and igneous pebbles.




LOCATION

ALTITUDE:

(FT, NGVD)

NEUTRON
APy

NDSKC 5742, Continued

: 160-067-10BBB1
1570

GAMMA

RAY {OHM-M)

I 300 1

I 320 1

I 340

%360-

I 380 -

+ 400 -

b 420 4

L 440 |

I 460

L 4go |

RESISTIVITY

!

)

166

266-310

310-370

1A

370-388

388-402

DATE DRILLED: 7/07/80

DEPTH: 402
(FT)

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

Clay, brownish-gray, very
silty to sandy, gravelly
(ti11).

Sand, fine to very coarse,
gravelly, angular to

rounded; interbedded with
clay from 310 to 340 feet.

PIERRE SHALE

Shale, dark-gray, silty,
macerated.

Shale, dark-gray, siliceous,
indurated, fissile.




160-067-108882

NDSWC 5743
Altitude: 1570 feet Date drilled: 7/08/80
GEOLOGIC THICKNESS  OEPTH
SOURCE MATERIAL {FEET) {FEET)
Glacial drift:
TOPSOiVmmmmm e et e m e s oo 1 H
Clay, yellowish-brown, very sandy,
oxidized {(£i1)}emmmmemoom e ceee e 18 19

Clay, olive-gray, very silty to sandy (til1)-wcvr--o-oo 23 42
Sand, fine to coarse; about 30 percent fine .

to coarse rounded gravel; about 60 percent

carbonate, 30 percent guartz, and 10

percent detrital shale grains------scemooccacammoanoo 20 62

167




LOCATION:

ALTITUDE:

{FT, NGVDI

160-067-11AAA
1550

NEUTRON GAMMA

APt

e

RAY

I 100

- 120

[ 140

- 160

I 180

- 200

F 220

L 240

NDSWC 5999
DATE DRILLED: 9/23/81

DEPTH: 241
IFT)

RESISTIVITY
{OHM-M]

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
pebbly, oxidized (til1).

Clay, brownish-gray,
gravelly, oxidized (till).

Clay, olive-gray, gravelly
(ti11); cobbles.

Clay, olive-gray, sandy to
gravelly (till).

Clay, olive-gray, silty
(ti11).

Clay, dark-gray, silty.

Clay, yellowish-brown,
oxidized (til1}; highly
radioactive.

Clay, dark-gray (tili};
predominantly detrital
shale.

92-115

Clay, dark-gray, silty;
highly radioactive.

115-129  Clay, dark-gray (till);
predominantly detrital
shale.

129-156  Silt, dark-gray; pre-
dominantly detrital shale.

156-180  Sand, medium to coarse,
gravelly, subrounded to
rounded; interbedded with
lenses of clay.

180-226  Sand, coarse; interbedded
with medium to coarse sub-
rounded to rounded gravel.

PIERRE SHALE

226-241-> Shale, dark-greenish-gray,
bentonitic, indurated,
fissile.




160~067-13BBC
{Log modified from Church Well Boring)

Altitude: 1550 feet Date drilled: 12/04/76
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) {FEET)
Glacial drift:
Topsoil-mmmmrrmcmmeo o 1 1
Clay, yellow-- 29 30
Sand, yellow-- 1 31
Clay, yelloWmeemooocccaeacncaoo 10 41
Clay, blue; with large rocks 1 42
160-067-22CCC
(Log modified from C. A. Simpson & Son)
Altitude: 1566 feet ) Date drilled: 7/29/69

Glacial drift:
' TOPSOilommmm o e me e e 1 1

Clay, yellow, sandy---- 14 15
Clay, blue, sandy---- 62 77
Sand---memommmae oo &6 133
Clay, blue, sandy------ 27 160
Clay, blue, sandy, mushy 23 183
€lay, blue, sandy, hard------- 35 218
Sand, coarse, clean---- 6 224
Shale, sandy---=meeeoomccaceccomnoname 48 272
Pierre Shale:
Shale, Crumbly--wemeccmm e e 11 283




Altitude: 1535 feet

GEQLOGIC
SOURCE MATERIAL

CRETACEQUS SYSTEM:

Niobrara Formation (top):
Greenhorn Formation {top):
Muddy Sandstone (top):
Dakota Formation (top):
JURASSTC SYSTEM:

Sundance Formation{?) {top):
Piper Formation (top):

Red Beds (top):

DEVONIAN SYSTEM:

Duperow Formation {top):
Souris River Formation (top):
Dawson Bay Formation (top):
Ashern (top):

SILURIAN SYSTEM:

Interlake Formation (top):

ORDOVICIAN SYSTEM:

160-067-24DC
{Log modified from Smith, 1954)

Upper Stony Mountain Formation (top):

Lower Stony Mountain Formation (top):

Red River Formation (top):
Winnipeg Shale (top):
Winnipeg Sand {top}:

Granite (top):

Date drilled:  8/29/53
THICKNESS  DEPTH

(FEET) {FEET)

718
1,100
1,380
1,480

1,600
1,655

2,118

2,222
2,415
2,480
2,818

2,850

3,160
3,240
3,325
3,915
4,040
4,064



LOCATION:  160-067-32CBB

ALTITUDE:
{FY, NGVD}

1590

NEUTRON GAMMA
RAY

{am)

NDSWC 5737

DATE DRILLED: 6/26/80
DEPTH: 282
1)
RESISTIVITY
{oHM™-M)

DESCRIPTION OF DEPOSITS

i

ol

I
=
N
— n

i

L 200 4

MY

L 220

MW

GLACIAL DRIFT

0-1 Topsoil.

1-12 Clay, yellowish-brown, very
silty, oxidized (til1).

12-20 Clay, yellowish-brown, very

silty to sandy (till).

Clay, yellowish-brown, silty
to sandy, gravelly (till).

Clay, olive-gray, very silty
to sandy {till).

83-128 Sand, fine to coarse,

gravelly, rounded.
=

128-150 Silt, brownish-gray, clayey.

150-168 Sand, fine, well-sorted,

subrounded.

168-178 (Clay, olive-gray, sandy.

178-196 Sand, fine to medium, sub-

rounded to rounded.

196-212 Silt, brownish-gray, clayey.

212-220 Gravel, fine to coarse,
sandy, angular to rounded.
220-224 Clay, gray, silty.

Gravel, f;ine to coarse,
angular to rounded; abundant
detrital shale.

224-236

L 240 1

171




NDSWC 5737, Continued

LOCATION: 160-067-32CBB DATE DRILLED: 6/26/80

ALTITUDE: 1530 DEPTH: 282

(FT, NGVD) o
NEUTRON GAMMA RESISTIVITY
(AN RAY {OHM-M)
DESCRIPTION OF DEPOSITS
PIERRE SHALE
236-282  Shale, dark-gray, siliceous,
well-indurated, fissile.
L 260 -
k280
I 300 4
320
L 320
| 360
380
Lago -
I 420
+ 440 4
[ 460 J
L 430




NDSWC 5738

THON: -067~
LOCA 160-067-33CCC DATE DRILLED: 6/30/80

ALTITUDE: 1550

{FT, NGVD) D(EFl:’I'H: 342
NEUTRON GAMMA RESISTIVITY
(ar) RAY OHM-M)
DESCRIPTION OF DEPOSITS

GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown, very
silty and sandy, pebbly,
oxidized (till).

Clay, yellowish-brown, very
sandy, gravelly, oxidized
(tiN}.

Clay, olive-gray, sandy,
gravelly (till).

Sand, fine to coarse,
gravelly, predominantly
rounded; about 50 percent
quartz with 50 percent
carbonate and detrital
shale grains.

Gravel, fine to coarse,
subrounded; interbedded
with lenses of silty to
clayey sand.

Clay, brownish-gray, silty
to sandy.

Clay, light-brownish-gray,
sandy (till); interbedded
with lenses of sand and
gravel.

156-178 Clay, dark-brownish-gray,
silty.

178-218 Silt, dark-brownish-gray;
| 180 | interbedded with lenses of
sand and clay.

|- 200 §

218-252 Clay, dark-gray, silty to
- 220 4 sandy (till); abundant
detrital shale.

L 240




LOCATION:

ALTITUDE:

(FT, NGVDI

NEUTRON
1APH

NDSWC 5738, Continued

160-067-33CCC
1550

GAMMA

RAY {OHM-M)

L300 b
320 1

-

| 400 1
b 420 4
} 440

| 460 |

RESISTIVITY

174

252-304

304-317

317-342

DATE DRILLED: 6/30/80

DEPTH: 342
{FT}

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

Clay, brownish-gray, very
silty to sandy (till); inter-
bedded with thin lenses of
gravel.

PIERRE SHALE

Shale, dark-gray, indurated;
interbedded with brownish-
gray siltstone.

Shale, dark-gray, siliceous,
well-indurated, fissile.




LOCATION: 160-067-34DDA
ALTITUDE: 1535
FT, NGVD}
NEUTRON GAMMA
1APT) RAY
2 ]
40
- ﬁ) 4
w -5
bs
2 100
\201
- “o 3
- 1& g
-
L 180 -
- 200 4
L 220
. 240

ADSWC 5735

RESISTIVITY

g-1

77-100

100-120

120-150

150-190

190-246

DATE DRILLED: 6/25/80

DEPTH:
iFT)

262

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Llay, pale-yellowish-brown,
very silty, oxidized {till).

€lay, yellewish-brown, silty,
pebbly, oxidized {till).

Clay, olive-gray, very silty,
sandy, gravelly (till).

Silt, dark-brownish-gray,
clayey.

Sand, fine to coarse,
rounded; interbedded with
lenses of fine subangular
gravel; predominantly
detrital shale.

Clay, dark-gray, pebbly
{til1); interbedded with
thin lenses of sand and
gravel.

Clay, brownish-gray, very
sandy {ti11); interbedded
with lenses of gravel.

Silt, brownish-gray,
argillaceous, bentonitic;
shove block.

Clay, olive-gray, pebbly
{ti11); interbedded with
lenses of sand and gravel.

Clay, dark-gray, very
sitty {ti11}; abundant
detrital shale.




LOCATION:

ALTITUDE:

{FT,NGVD)

160-067-34DDA
1535

NEUTRON GAMMA

{APH

RAY

NDSWC 5735, Continued
DATE DRILLED: 6/25/80

DEPTH: 262
(FT}
RESISTIVITY
(OHM-M)
DESCRIPTION OF DEPOSITS

I 260 1

I 280

r 300

F 320

I 340

I 360

L 380

L 4004

I 420

[ 4401

r 460~‘

PIERRE SHALE

246-262  Shale, dark-gray, siliceous,
well-indurated, fissile.

L 480J




NDSWC 6000

LOCATION:  160-067-36AAA DATE DRILLED: 9/23/81

ALTITUDE: 1530
{FT, NGVD)

NEUTRON GAMMA RESISTIVITY
(AP1) RAY (OHM-M)

DEPTH: 221
FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

0-1 Topsoil.

1-18 Clay, yellowish-brown,
pebbly, oxidized (till).

18-32 Clay, olive-gray, pebbly
(tinn).

32-51 Sand, fine to coarse;
interbedded with fine
subrounded gravel.

51-67 Clay, brownish-gray, silty,
partially oxidized (till).

67-113 Clay, olive-gray, silty,
pebbly (tiﬂ?

113-118  Silt, brownish-gray;
abundant detrital lignite.

118-135 Gravel, fine; interbedded
with fine clayey sand.

135-147 Clay, brownish-gray, silty
{til1); cobbles.

- 140 -

147-168 Sand, fine to coarse,
rounded; interbedded with
coarse gravel; abundant
detrital Tignite.

b ]eo -

168-196  Sand, fine to very coarse,
gravelly, rounded; inter-
bedded with lenses of clay.

PIERRE_SHALE

196-221 Shale, grayish-black,
siliceous, bentonitic,
indurated.

220 4

L 240 J

177




Altitude:

GEQLOGIC
SOURCE

160-068-05ABC
{Log modified from C. A. Simpson & Son)

Glacial drift:

Altitude:

Glacial drift:

Altitude:

Glacial drift:

Altitude:

Glacial drift:

1720 feet Date drilled: 9/09/72
THICKNESS  DEPTH
MATERIAL (FEET) (FEET)
TJopsoil------- 1 1
Clay, yellow 11 12
Clay, yellow, gravelly- 6 18
Clay, blue, sandy---- 27 45
Clay, blue 45 90
Sand and rocks 1 91
Clay, blue, gravelly- 17 108
SANA=mmmmmmmmmmmemcmmmmm e me e —m——semosoo—Se—m——ws 5 113
160-068-07CBB
{Log modified from C. A. Simpson & Son)
1740 feet Date drilied: 11/27/74
T T e e 1 1
Clay, yellOWe-nmmmm—amcmemmomommmommm oo c e 19 20
Clay, blug-wmmmmresmm e e mmmr oo - 40 80
Clay, blue, gravelly- - 81 141
Gravel-------moocmoammo- - g 150
Clay, blue, gravelly---- - 20 170
Sand, fin@--c--memmmrmeeonnoaa- - ] 179
Clay, blue--=-=---mmeoommmeoms - 43 222
Shale gravel; with clay layers---------—==c-m-co---mo-o 11 233
160-068-11DAA
{Log modified from C. A. Simpson & Son)
1651 feet Date drilled: 10/14/74
TOPS0ilacmmrmmm s o e 1 1
Clay, yellow-----cucmvmm 24 25
Clay, blue------- 47 72
Clay, blue, sandy------- 38 110
Clay, blue, very sandy-- 10 120
Sand, clayey, soupy----- 27 147
SN m = mmm m o mm oo —emmmoe 12 159
160-068-11DCC
(Log modified from C. A. Simpson & Son)
1660 feet Date drilled:  9/21/72
1 1
34 35
44 79
3 82

178




LOCATION: 160-068-12AAA
ALTITUDE: 1632

NDSWC 5995

DATE DRILLED: 9/21/81

(FT, NGVO} D(EF:}‘H: 221
NEUTRON GAMMA RESISTIVITY
(APY) RAY (OHM-M}
DESCRIPTION OF DEPOSITS
GLACIAL. DRIFT

0-1 Topsoil.

1-30 Clay, yellowish-orange,
[ 20 . pebbly, oxidized (til1).

30-45 Clay, light-olive-gray,

pebbly (til1).
L 40

45-47 Clay, olive-gray, tight
till).

47-50 Sand, coarse; interbedded
with coarse subangular

r 60 gravel.

50-98 Clay, yellowish-gray,
partially oxidized (til1);
some thin lenses of gravel.

- 80 4

98-103  Sand, medium, gravelly,

- 100 1 rounded; predominately
quartz.

103106  Clay, olive-gray, sandy.

é1()6-132 Sand, coarse; interbedded
120 1 with fine gravel and lenses
of clay; predominantly
detrital shale and carbonate
grains.
132-165 «Gravel, medium; interbedded
- 140 1 =with coarse subrounded sand;
predominantly detrital shale.
- 150 -4
165-1383 —~Sand, coarse, well-rounded;
T 2= predominantly quartz.
—
I 180
193—20§> Clay, dark-gray, sandy,
~==2"pebbly {till); boulders.
—
PIERRE SHALE
_mA —_—

203-221  Shale, grayish-black,
moderately indurated,
fissile.

.220_
L 240 4

179




LOCATION:

ALTITUDE:
(FT, NGVD)

NEUTRON GAMMA

(AP

160-068-15AAB

1660

RAY

+ 100

r 120 4

L 140

160 4

- 180

b 200 H

- 220 1

L 240 J

NDSWC 5994

RESISTIVITY

{OHM-M)

180

1-35

35-70

70-97

97-104

104-120

120-154

154-160

160-180

180-201

DATE DRILLED: 9/21/81

DEPTH: 201
(G}

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
pebbly, oxidized (till).

Clay, olive-gray, pebbly
(tiln).

Clay, olive-gray, gravelly,
silty (till).

Gravel, coarse, sandy;
cobbles; detrital shale.

Clay, brownish-gray, silty,
partially oxidized.

Gravel, fine to coarse,
subangular; interbedded
with silty clay.

Clay, dark-gray; abundant
detrital lignite.

Sand, fine, well-sorted,
angular; interbedded with
silty clay.

PIERRE SHALE

Shale, dark-gray, moderately
indurated, fissile.




160-068-22ACA
{Log modified from C. A. Simpson & Son}

Altitude: 1677 feet Date drilled: 7/11/74
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:
Topsoil 1 1
Clay, 5 6
Clay, 24 30
Clay, 70 100
Clay, 2 102
Clay, 118 220
Pierre Shale:
Y T g g SRR 73 293
160-068-23ADA
(tog modified from C. A. Simpson & Son)
Altitude: 1640 feet Date drilled: 12/17/65

Glacial drift:

Clay, yellow, sandy-- 21 22
Clay, blue, sandy---------- a1 63
Clay, blue, gravelly, hard-------———- 24 a7
Clay, blue, sandy---------—- 9 96
Clay, blue, gravelly, hard-- 33 129
Sand, Fimeecoccccm e 4 133
160-068-338AB
(Log modified from C. A. Simpsen & Son)
Altitude: 1640 feet bate drilled: 11/29/74
Glacial drift:
TOPSOi T mmm e e e e 1 1
Clay, yellow-ccoooomccm o ee o 34 35
Clay, blue---- 10 45
Clay, blue, very sandy-----—------cececcccuacax 20 65
Clay, blug----mcmmccccan- 27 92
Clay, blue, very sandy---- 33 125
Clay, dark-blue---eecce e e 85 210
Pierre Shale:
N L T P e P 9 219
160-068-36DAD
(Log modified from C. A. Simpson & Son)
ATtitude: 1600 feet Date drilled: 10/23/69
Gtacial drift:
TOPSOT ] m e e e e e e e 1 1
Clay, yeltow, sandy--- 41 42
ROCK == o~ e e e e e e e 6 48
Ctay, blue, sandy, hard 25 73
Clay, blue, sandy 32 105
Clay, sandy, mushy 55 160
Sand, coarse----- 6 166
Clay, blueeo-mm oo 1 167

181




160-068-36D8D1
{Log modified from C. A. Simpson & Son)

Altitude: 1600 feet Date drilled: 10/08/73
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:
TOPSOT T e m e m e e e eem 1 1
Clay, yelloW-mmmc e e e e o 49 50

Clay, blue, Sandy-=-c--mommmm e en 10 60
Clay, blue, very Sandy--=---=o-eommmmamm e 7 67
Gravel, coarse, clayey-- - 7 74
Clay, biue, gravelly--- - 9 83
Clay, blug-cemnocanaan - 35 118
Clay, blue, silty---- - 25 143
Sand, fine £O MediuM-==c--eo s mae e 7 150
160-068-36DBD2
{Log modified from C. A. Simpson & Son)

Altitude: 1600 feet Date drilled:  9/10/74

Glacial drift:
5T 113 gy 1 1
Clay, yellow - 49 50
Clay, blue, Sandy-=memmme oo 10 60
Clay, blue, very sandy----ee-eeoemoomme oo 7 67
Gravel, coarse, clayey------ 7 74
Clay, blue, gravelly--- 9 83
Clay, blue-ccoomeoo 35 118
Clay, blue, silty---- 25 143
Sand, fine to medium--- 7 150
C]a,‘/, blugecaccmaa oo 8 158
Sand, clayey, soupy-- 12 170
Ciay, blue--voraoo 16 186
Sand; with water-- 4 190
C1ay, BlUe o e e e e L 10 200

Pierre Shale(?):
Shale, fractured, or shale gravel--eo-eoeomeooammao 5 205

182




161-065-04DAD

NDSWC 6027
Altitode: 1610 feet Date dritled: 19/12/81
GEOLOGIC THICKRESS DEPTH
SOURCE  MATERIAL . _{FEET) (FEET}
Glacial drift:
Topsoil---- e e 1 1
Clay, yeilowish-brown, pedbly, oxidized (titi}---- 9 18
Clay, brownish-gray, pebbly, oxidized {£ill}--co-- 8 18
Pierre Shale: )
Shale, dark-gray, fractured; oxidized along
fractures to about 40 feet-coomomomom 63 81
161-065-06CD0
{Log modified from C. A. Simpson & Son}
Altitude: 1550 feet Date drilled: 11/25/66
Glacial drift:
Clay, yellow - - 20 20
o e P 2 22
Clay, biue, gravelly; rocksS---weccmamacaoan . - 36 $8
Sand, very Clagey---oommom e 7 65
Clay, BHIE oo oo - 35 100
Clay, blue, very sandy--coecucuucann 12 112
Sand and gravel--rccmcomco oo el 1 . 113
Sand, Clayey -~ e 11 124
Sand and gravel- - - - [ 128
161-065-15888
{Log modified from €. A. Simpson & Son)
ARltitude: 1565 feet Date drilled: 12/02/65%
Glacial drift:
FoPSOi e e e s i 1
Cilay, yellow, sandy ———— — 25 27
Clay, blue, Marde oo oo oo 15 42
Pierre Shale:
SR e oo e e - 123 165

183




NDSWC 5772

LOCATION: 161-065-178BBB DATE DRILLED: 7/23/80
ALTITUDE: 1550 DEPTH: 182
{FT, NGVD) *T) )
NEUTRON GAMMA RESISTIVITY
(AP} RAY (OHM-M)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

0-1 Topsoil.

1-20 Clay, yellowish-brown,
F 20 silty, pebbly, oxidized
(til1).

20-54 Clay, olive-gray, silty to
gravelly (till).

- 40 .
54-58 Gravel, fine to coarse,
sandy, angular; predominantly
I 60 detrital shale.

58-78 Clay, olive-gray, silty to
gravelly (till).

78-82 Gravel, fine to coarse,
80 sandy, clayey; predominantly
detrital shale.

82-155 Clay, brownish-gray,
gravelly (tili).

L 100 4

120

[ 140 7 PTERRE SHALE

155-182  Shale, dark-gray, siliceous,
well-indurated, fissile.

160

I 180

I 200 1

r 220 1

L 240 4




161-065-29DDD
NDSWC 6026

Altitude: 1545 feet Date drilled: 10/12/81
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:

TOPSOT ] e e e e e e 1 1

Sand, coarse; interbedded with coarse poorly

sorted angular to rounded oxidized gravel---- 4 5
Clay, yellowish-brown, sandy, oxidized (T Yommeaeee 5 10
Clay, dark-brown, sandy, partially oxidized
R R T LN [3 16
Clay, dark-gray (till); predominantly detrital
SN e e e e cmee e acas 124 140
Pierre Shale:
Shale, light-brown; interbedded with limestone
and bentonite e e o ma e el 10 150
Shale, dark-gray, siliceous, bentonitic,
FraCtUrede m e e e e e e 11 161
161-065-34CCC
(Log modified from C. A. Simpson & Son)
A]titude:v 1550 feet NDate drilled: 10/15/69
Glacial drift:
C1ay, YellOWamamm o oo oo 15 15
Clay, blue, sandy; with many FOCKSmmm e e e 45 60
Pierre Shale:
SN @ m o e e 53 113
161-065-35AAD
(Log modified from C. A. Simpson & Son)
Altitude: 1576 feet Date drilled: 7/02/65
Glacial drift:
TOPSOT Y e mmem o o e e 1 1
Clay, yellow--- 21 22
Clay, blue----- n 33
"Clay, sandy, hard--c-eeeo ool 9 42
Pierre Shale:
Shale; drills S1OW-mcoomomem ool 68 110
161-065-35CNC
(Log modified from C. A. Simpson & Son)
Altitude: 1570 feet NDate drilled: 6/26/75
Glacial drift:
1 1
29 30
10 40
149 180

185




161-066-06AAD
NDSWC 1364-12
(Log modified from Kahil, 1965)

Altitude: 1550 feet Date drilled: 10/06/64

GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
TEPSOT T m e m o e e e 1 1

Pierre Shale:
Shale, olive-gray to dark-greenish-gray;
interbedded with bentonitic(?) clay

Tayers; slightly sandy at placeS--------e-ccocmmaooos 22 23
Shale, olive-black; interbedded with
bentonitic(?) clay layers------mm-memmmomacccaooe g 32

161-066-06B0C
NOSWC 1364-4
{Log modified from Kahit, 1965}

Altitude: 1536 feet Date drilled: 9/25/64

Glacial drift:

TOPSOT ] mmm e e o et e e e e 1 1
Sand, fairly well sorted to well-sorted,

predaminantly angular; predominant

size is one-fourth millimeter----—--eeeomcvmomaaoo 39 40
Gravel, fairly well sorted, subrounded

to well-rounded; between 5 and 30

millimeters in size; interbedded with

sand layers; poorly sorted; average

size is 1 millimeter---e-ooommommmmm e 21 61

Pierre Shale:

Shate, olive-black; interbedded with
clayey bentonitic(?) layers----eoeooomoommoomomoaoan 13 74

186




161-066-07AAD
NDSWC 1364-2
{Log modified from Kahil, 1965)

Altitude: 1545 feet Date dritled:
GE0LOGIC THICKNESS
SOURCE MATERIAL (FEET)
Glacial drift:
Topsoil- -- -- e aan 1
Clay, very pale orange, sandy,
noncohesive, very soft, oxidized----~-recoemcecamacne 1
Til1, very fine, light-olive-gray,
sandy, highly calcareous, cohesive--ercemeacmmomcanan 8

Sand, fairly well sorted, angular to

well-rounded; average size is about

1 millimeter; oxidized--vevracmanua-un - 4
Clay (ti11?); silty matrix with

shale fragments; noncalcareous;

cohesive; soft; top slightly oxidized;

interbedded with clay; dark greenish

gray; highly calcareous---~-ereemocmccommreccmmrcae 19
Gravel, sandy, poorly sorted, angular

to well-rounded; average size is 2

millimeters; oxidized------ - -- 8
Till, dusky-yellowish-green, siity,
cohesSive, hard--vecmewcmm o ———— 10

Gravel, sandy, poorly sorted,

subangular to well-rounded; average

size is Zmillimeters mece oo a ol i1
Till, olive-gray, gravelly and

bouldery, cohesive 22
Boulder, granite ——— 1
Silt, greenish-gray, gravelly, cohesive,
soft., brittle; silt grades downward
to a fine sand--ccccmcccccmoan 37
Sand; grading into tillermmccromcmm e 43
Pierre Shale:
Shaie, olive-black, cohesive, very hard------emw-emeieo 14
161-066-07ABC
NDSHC 1364-3
(Log modified from Kahil, 1965)
Altitude: 1550 feet Date drilled:
Topspil-cmrmmerermenem - 1
pierre Shale:
Shale, olive-black, cohesive, very hard;
interbedded with bentonitic(?) clay
layers; cohesive; SOff-crocmcmocmmcmcocamane [ 52

187

9/24/64
DEPTH

(FEET)

10

14

33

41
51

62
85

122
165

179

9/25/64
1

53




161-066-07CAB
NOSWC 1364-1
(Log modified from Kahil, 1965)

Attitude: 1532 feet Date drilled: 9/24/64
GEOLOGIC THICKKESS DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:

TOPSOT Fmmmmm e e e e e - 1 1

Sand, pale-yellowish-orange, clayey,

fairly poorly sorted, mostly angular;

predominant size is one-half

millimeter; oxidized----c-ccmmccvmmm i 2 3
Sand, fairly well sorted, subangular

to subrounded; predominant size is

three-fourths millimeter-----weccmccmmco e 27 30
Gravel, slightly sandy, fairily well

sorted; between 5 and 25 millimeters

N S1Z@mmmmmm e e e 20 50

Pierre Shale(?):
Shale(?), greenish-gray, noncalcareous,
cohesive, soft, unoxidized---evemmmmmccmmoomoccoaen 13 63

161-066-08ABA
NDSKWC 1364-5
(Log modified from Kahil, 1965)

Altitude: 1540 feet Date drilled: 9/28/64
Glacial drift:
TOPSOT] e e e e e e e 1 1
Boulder, dolomites—memmmomcom oot mn 1 2

Titl, predominantly grayish-orange

to dark-yellowish-orange, highly

calcareous, cohesive, fairly soft,

OXTATZ8A = e e e e e e 9 i1
Till, olive-gray to dark-greenish

gray, silty, cchesive, fairly hard,

unoxidized; dolomite boulders--e-ceemacmmmmmo 14 25
Til1{?), dark-greenish-gray, noncalcareous

to very slightly calcareous, bentonitic(?),

cohesive, soft; clay matrix with shale

FPAGMEIE S o oot s e e e s 2 27
Till, dark-greenish-gray to olive-gray,
highly calcareous, cohesive, hard------w-o-ooeomooooo 27 54

Till, dark-greenish-gray to olive-gray,

highly calcareous, cohesive, hard;

interbedded with gravel; mostly

rounded to subrounded------------coommm 23 77
Sand, poorly sorted, mostly angular;

average size is llf2 millimeters;

interbedded with gravel-w--ceeoeeomooomamo 9 86
Till, olive-gray, gravelly, highly
€21CArQOUS-=mmmmmm e e o e 56 142

Pierre Shale:
Shale, olive-black; interbedded
with clayey bentonitic{?) layers;
lenses of sand; very fine; white;
noncalcareous to very slightly
€Al CAPROUS mm == mm e m o e e e e 16 158



161-066-0800€
NDSKC 1364-11
(Log modified from Kahil, 1965}

Altitude: 1538 feet Date drilled: 10/05/64
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:

TOPSOT ] m e rme e e e ee 1 1

Till, light-brownish-gray to light-
olive-gray, extremely calcareous,

soft, oxidized, Taminated---ce--memaomcummoca s 1 2
Till, very pale orange to pale-

yellowish-orange, highly calcareous,

soft, oxidized-eoooem oo 2 4
Till, very pale orange to light-

olive-gray, extremely calcareous,

soft, oxidized, laminated-----
Gravel, poorly sorted, oxidized
Tilt, dark-yellowish-orange to

greenish-gray, calcareous, soft,

OX1GTZBA-m = mm e et m e el 6 14
Silt, olive-gray, sandy, slightly

CalCAreOUS-=mmmmvmemecccc e ca e rece e 49 63
Till, olive-gray, calcareous, ’

cohesive, hard, unoxidized----m--meommmcom e 64 127
Clay, olive-gray, highly calcareous;

contains sulfides; interbedded

with silt; highly calcareous;

cohesive; soft; contains sulfides--~ecaccmecucocaonn
Sand, gravelly, poorly sorted-----eeemccmmcvrcacncaanan
Clay, olive-gray, sandy, highly

calcareous; contains sulfideSe--vemmmmocmmmmcccanaaas
Till, olive-black; interbedded with

bentonitic{?) clay layers-—----w-meomewmemammccee e 7 156
Gravel, fairly poorly sorted, angular

to subrounded; average size is 4

millimeters-caoam ot 18 174
Tit1(?), olive-green and dark-

greenish-gray, noncalcareous;

interbedded with gravel--e--mecommccccmccrccncaen 12 186

~n N
oo

135
141

@ o

149

Pierre Shale:
Shale, olive-black and olive-gray;
interbedded with bentonitic(?)
Clay 1ayerS~=emmmem e e o 24 210

161-066-10AAA
(Log modified from C. A. Simpson & Son)
Altitude: 1540 feet Date drilled: 11/18/72

Glacial drift:
TOPSOT Y m e s e e e e o 1 1

Clay, yellow----- 24 25

Clay, blue, sandy- 10 35

Shate, blue, sandy-------ccoommoccmmeeo -——= 15 50
Pierre Shale:

ST @ e e e 157 207

189




161-066-17DDB
{Log modified from C. A. Simpson & Son)

Altitude: 1539 feet Date drilled: 7/06/65
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:
TOPS0iTmmammmmmm e 1 1
Clay, yellow; rocks 17 18
Clay, blue, sandy; 72 90
Clay, blue; rockS—mo—mmmm oo oo oo 69 159
Pierre Shale:
SRAT @ - m e me e e e 3 162
161-066-18CDC
NDSWC 1364-6
(Log modified from Kahil, 1965)
Altitude: 1550 feet Date drilled: 9/24/64
Glacial drift:
TOPSOT T mmmm e e m e e e 1 1
Till, dark-yellowish-orange, highly
calcareous, cohesive, hard, oxidized--------cc-cvuun- 16 17
Till, olive-gray to dark-greenish-gray,
highly calcareous, cohesive---oooommomommmommmmamn 23 40
Till, olive-gray, highly calcareous,
CONES TV m e e oo 76 116
Gravel, clayey, very poorly sorted-----—---—cocemoorou- 9 125
Till, dark-olive-green, sandy, slightly
calcareous, cohesive, brittle-----ccmmomcmocmmau - 3 128
Till, olive-gray to dark-greenish-gray,
cohesive, soft; contains sulfides;
sand laminations; fine; white----r-uomrommmvmcmnanon 17 145
Sand, poorly sorted, angular to rounded----------=-cu-x 21 166
Sand, fairly well sorted, angutar to
well-rounded; between one-fourth to
one-half millimeter in size--v-emmmomomcmmmm e 10 176
Gravel, poorly sorted; maximum size is
20 Millimeters—cmcmrmmm oo e e 11 187
Pierre Shale:
Shale; interbedded with clayey
bentonitic(?) Tayers--—e-r—cevmommom e 13 200
161-066-29AB8
(Log modified from C. A. Simpson & Son)
Altitude: 1540 feet Date drilied: 12/17/79
Glacial drift:
TOPSOT T mmm e e e e 1 1
Clay, YelloW-mmmem oo e m e e e e 14 15
Clay, DlUB- s e e 22 37
Sand; add mud-- - 50 87
Clay, BlU« oo o e e 8 95
Pierre Shale:
SRl @ mm m e e e e 96 191




161-066-29CCC

{Log modified from C. A. Simpson & Son}

Altitude: 1525 feet Date drilled:
GEOLOGIC THICKNESS
SOURCE MATERIAL {FEET}
Slacial drift:
Tepsoil - 1
Clay, yellow----- — - ———— - 17
Clay, blue, 5300y -ce e e e e e 16
Sand, hard--- -- 22
Sand; water------- 45
Pierre Shale:
Shale -- 50
161-067-01888
HOSWC 1364-9
{Log from Kahil, 1965}
Altitude: 1575 feet Date drilled:
Glacial drift:
Topsail ——— 1
Titl, very pale orange to light-olive-
green, silty, highly calcareous,
cohesive, soft, oxidized. - ——— 4
Till, olive-gray, calcareous, cohesive,
fairly hard - - 12
Till, dark-greenish-gray, highly
calcareocus, cohesive, fairly hard;
sand in parts 3
Sand, fairly well sorted, mostly angular;
average grain size is three-fourths
millimeter--. -— 3
Till, dark-greenish-gray to olive-gray,
slightly calcareous, cohesive,
fairly hard ———— 109
Silt, dark-greenish-gray to olive-gray,
highly calcareous, cohesive, soft,
L LT - e 42
§ilt, otive-gray to dark-greemish-gray,
SANGY — = e mwmm e meme - 4
Till, olive-gray to dark-greenish-gray,
highly calcareous, cohesive, SOft oo oo i1
Silt, olive-gray; interbedded with
saandy silt; calcareous, cohesive;
hard; contains sulfides; sand lenses;
fine; white. 43
Shale{?), dark.greemish-gray, silty,
highly calcareous, cohesive,
weathered({?} ———- 13
Till, dark-greenish-gray, houldery,
bighly calcareous, cohesive, very Rard-c-cceememaacan 15
Shale{?}, dark-greenish-gray, highly
calcaraous, CORMESIvPE- oo 15
Clay, dark-greenish-gray, silty,
slightly calcareous to noncalceresus,
cohpsive, hard, extremely Compacto—m—ocmmoommmmaeen 2
Pierre Shale:
Shale, olive-black; interbedded with
clayey bentonitic{?} layers 30

193

4/20/72

DEPTH

(FEET)
1

18

28

50

95

145

9/30/64

17

23

132

174
186
197

250

253

283

285

315




LOCATION:

ALTITUDE:

(FT, NGVD}

161-067-07DDD -
1675

NEUTRON GAMMA

{AP1)

RAY

NDSWC 5748

RESISTIVITY
{OHM-M)

’-moj
t 200 4

| 220 |

L 240

-
r 20
| a0 |
I 60 -
I 80
- 100

r 120
140 A

160 -

DATE DRILLED: /7/09/80
DEPTH: 342
(FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Clay, yellowish-brown,

192-210

210-244

very silty, pebbly,
oxidized (till).

Clay, dark-yellowish-
brown, very silty and
sandy (till}).

Clay, olive-gray, very
silty, pebbly (ti11).

Gravel, medium; about 30
percent fine tc coarse
angular sand; predominantly
detrital shale and some
carbonate pebbles.

Clay, olive-gray, silty,
pebbly (till).

Sand, fine to coarse,
oxidized; about 40 percent
fine to medium gravel.

Clay, light-brownish-gray,
sandy {till).

Sand, fine to coarse,
ravelly, rounded.




LOCATION: 161-067-070DD

ALTITUDE: 1675
(FT, NGVD)

NEUTRON GAMMA
(AP} RAY

\\

Z
<

\"d

I 300

r 3204

NDSWC 5748, Continued
DATE DRILLED:  7/09/80

DEPTH: 342
(FT)
RESISTIVITY
(OHM-M)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT, Continued
244-258  Silt, dark-greenish-gray,

clayey.
g 258-310 Clay, dark-brownish-gray,

very silty, sandy (till).

310-334 Clay, dark-gray, pebbly
(ti11); abundant detrital
shale.

PIERRE SHALE

334-342 Shale, dark-gray, indurated.

193




LOCATION:

ALTITUDE:

(F¥, NGVD]

NEUTRON GAMMA

{APH

161-067-11CCCL

1595

RAY

NDSHC 5744

RESISTIVITY
OHM-M)

I 200

204

k120 4

- 140 4

[ 180 4

i 180 1

12-40

40-45

45-73

73-127

| 4 aﬂ]“

127-144

144-160

160-266

L 2¢0 J"

194

DATE DRILLED: 7/08/80
DEPTH: 382
"7y

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Clay, yellowish-brown,
silty, sandy, gravelly,
oxidized {till}.

Clay, olive-gray, silty,
sandy, pebbly {till).

Sand, fine to coarse, sub-
rounded; predominantly 50
percent detrital shale, 40
percent quartz, and 10 per-
cent carbonate grains.

Clay, otive-gray, silty,
sandy, pebbly {tiT1}.

Sand, fine to coarse,
gravelly, rounded; some
thin Tenses of siit.

Clay, olive-gray, very
siTty, pebbly (til7).

Silt, olive-gray, clayey.

Clay, dark-brownish-gray,
silty {(ti11); interbedded
with lenses of gravel from
160 to 205 feet.



HDSWC 5744, Continued
LOCATION:  161-067-11€CCY

ALTITUDE: 1595

DATE DRILLED: 7/08/80

(FT. NGVD} Dil:}'l-l: 382
NEUTRON GAMMA RESISTIVITY
(AP} RAY OHM-M}

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

I 260
£ ————-266-305 Sand, fine to coarse, rounded;
interbedded with fine to
- medium gravel.

< -
3 =
4 -m. —

—

305-345 Silt, dark-gray, clayey;

interbedded with lenses of
sand and gravel.
b 220 -
PIERRE SHALE
I 340 PPN
345-382  Shale, dark-gray, siliceous,
well-indurated, fissile.

I 420 4

195




161-067-11CCC2

NDSWC 5745
Altitude: 1595 feet Date drilled: 7/08/80
GECLOGIC THICKNESS  DEPTH
SOURCE MATERIAL FEET FEET
Glacial drift:
TOPSOT T e o o m e e e 1 1
Clay, yellowish-brown, very silty
and sandy, pebbly, oxidized (ti11)--e-ceeuaaann—— 11 12
Clay, olive-gray, very silty, sandy,
gravelly (ti10) —mecme ool 28 40

Sand, fine to coarse, angular to

rounded; about 50 percent detrital

shale, 40 percent quartz, and 10

percent carbonate grainS-----ceeeemmo o 5 45
Clay, olive-gray, silty, pebbly (Lill)e-mmmmmocaauaaas 37 82
Sand, fine to coarse, gravelly,

predominantly rounded; occasional

thin lenses of Silteommmome o . 20 102




{Log modi
Altitude: 1575 feet

GEOLOGIC
SOURCE MATERIAL

Glacial drift:
Topsoit-mmmmecccca e
Till, yellowish-gray and 1i
highly calcareous, cohesi
oxidizedem—meemeccccmaaa
Till, grayish-orange to lig
silty, highly calcareous,
oxidized-m-mnocmcceeeaaas
Till, very fine, dark-yello
mcderate-yellowish-brown,
' nencalcareous, cohesive,
Till, dark-yellowish-orange
highly calcareous, cohesi

161-067-14AAA
NDSKC 1364-10
fied from Kahil, 1965)

ght-olive-gray,

ve, soft,

ht-olive-gray,

cohesive, soft,

wish-brown to
silty, sandy,

soft, oxidized------ccconnas
to olive-gray,

ve, oxidizedeecacuaae o

Sand, fairly well sorted, mostly angular;

predominant size is one-h
Till, olive-gray to dark-gr
bouldery, highly calcareo
very hard-c-eeeecococanan
Till, olive-gray to dark-gr
bouldery, highly calcareol
very hard; contains grave

to subangular; average si
millimeters cmmmcoocaaa.
Til1, dark-greenish-gray, c.
cohesivemameauna e

Till, olive-gray, silty, ca
cchesive, fairly hard----
Gravel, very poorly sorted,
rounded; size ranges from
millimeterse--cccmmcmcann
Till, olive-gray, gravelly,
cohesive, fairly hard----
Silt, olive-gray, highly ca
cohesive, hard; contains
Gravel, fairiy well sorted,
subangular to subrounded-
Silt, olive-gray, bouldery,
calcareous, cohesive, har
sulfideS—cemmmmmmmm o
Gravel, clayey
Siltt, olive-gray, bouldery,
calcareous, cohesive, har
sulfides; interbedded wit
olive black; cohesive; ha
Silt, olive-gray, bouldery,

alf millimeter-—--cccoceoaao
eenish-gray,
us, cohesive,
eenish-gray,
us, cohesive,
1; subrounded
ze is 5
alcareous,
1careous,
angular to
2to 20
calcareous,
1careous,
sulfides-meccmmonaummnuonon
mostly
highly
d; contains

highly

d; contains

h shaie;

[ L PP
calcareous,

cohesive, hard; interbedded with lignite-w-eeeooaoo -

Clay, olive-gray to dark-gr
sandy, slightly calcareou
with lignite-cceaaacuano

Sand, poorly sorted, mostly
subangular; grades into g

Gravel, sandy, very poorly
to rounded; between 1 and
in Siz@vemcmamumaaanaaa

Pierre Shale:
Shale, dark-greenish-gray,
cohesive, very hard; inte
bentenitic(?) clay layers

eenish-gray,
s; interbedded
angular to
ravele--oom el
sorted, angular
5 millimeters

noncalcareous,
rbedded with

197

Nate drilled: 10/01/64
THICKNESS  DEPTH

_{FEET) (FEET)

1 1
2 3
1 4
7 11
3 14
4 18
37 55
5 60
37 97
50 147
7 154
22 176
17 193
4 197
6 203
5 208
3 211
4 215
66 281
37 318
61 379
31 410




LOCATION: 161-067-15BBB

ALTITUDE: 1602

(FT, NGVD}
NEUTRON GAMMA
(API) RAY

L 40

j

‘fgiig:"I co |
I 8o 4
L 100 4
- 120 4
b 140 4
- 160
I 180
L 200 {
- 220
L 240 1

NDSWC 5746

0-1
1-26

26-84

84-166

166-270

DATE DRILLED: 7/08/80
DEPTH: 562
iFP)

DESCRIPTION OF DEPOSITS
GLACTAL DRIFT

Topsoil.

Clay, yellowish-brown, very
silty to sandy, oxidized
(tii1).

Clay, olive-gray, silty,
pebbly {till}.

Sand, fine to coarse, pre-
dominantly fine, subrounded
to rounded; gravelly from 91
to 96 feet; interbedded with
fine to coarse gravel from
140 to 166 feet; about 60
percent quartz, 20 percent
carbonate, and 20 percent
detrital shale grains.

Silt, dark-gray, very
clayey.




LOCATION:
ALTITUDE:

{FT. NGVD)

NEUTRON
Pl ]

HDSWC 5746, Continued

161-067-15888
1602
GAMMA
RAY
200
L 280
- 300 -
320
I 340
- 360 1
. 380
g - 400
<
} L 420 4
<
L 440
E B
t 450 |

199

270-440

440-562

DATE DRILLED: 7/08/80
DEPTH: 562
1)

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

£lay, dark-gray, very silty
to sandy, pebbly (till).

Clay, dark-gray, sandy,
pebbly (till); abundant
detrital shale.




LOCATION:

ALTITUDE:

(FT, NGVD}

NEUTRON GAMMA

(AP1)

NDSWC 5746, Continued

161-067-15BBB

1602

RAY

500 |
Tszo{
L 540
L 560 -

| 580 -

| 620
.GM!W
l. 660
| 680 |

0 ]

~720 -
200

DATE DRILLED: 7/08/80

DEPTH: 562
FT)

DESCRIPTION OF DEPOSITS




KDSWC 5747

LOCATION: 161-067-17AAR DATE DRILLED: 7/09/80

ALTITUDE: 1640

DEPTH: 442
(FT, NGVD) FT)
NEUTRON GAMMA RESISTIVITY
(APH RAY (OHM-M)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

0-1 Topsoil.

1-72 Clay, yellowish-brown, very
20 4 silty, oxidized (ti11}).

72-86 Clay, olive-gray, silty,
pebbly (ti]l?

—_— 86-138___Sand, fine to coarse,
. — ————rounded; interbedded with
- = unaed;
.____———-—..E_ —Scl_ayey silt.
- 1m .
120 4
138-207 Gravel, fine to coarse;
L 140 4 about 40 percent fine to
very coarse sand; pre-
dominantly rounded;
oxidized from 138 to 160
feet.
1 160
L 180 4
L 200 4

207-230 Clay, olive-gray, silty,
pebbly (ti'll?.
F 220 4

230-248 Sand, fine, rounded;
interbedded with silty

f ﬂaceous clay.
7 ¥ L 240 J =

201




LOCATION:
ALTITUDE: 1640
(FT, NGVD}
NEUTRON GAMMA
APt} RAY

NDSWC 5747, Continued

161-067-17AAA

52
4

23807

320+

3404

3804

4004

420

440

480"

DATE DRILLED:  7/09/80
DEPTH: 442
{FTY

RESISTIVITY

{OHM-M)

DESCRIPTION OF DEPOSITS
S—

GLACIAL DRIFT, Continued

Gravel, fine to medium; inter-
bedded with silt; about 30
percent fine to coarse angular
te rounded sand; predominantly
detrital shale.

324-383  Silt, brownish-gray, sandy,

carbonaceous.

PIERRE SHALE

383-424  Shate, medium-gray, silty,
bentonitic, macerated.
424-442  Shale, dark-gray, siliceous,

well-indurated, fissile.

202




161-067-176D
(Log modified from C. A. Simpson & Son)

Altitude: 1645 feet Date drilled: 10/17/78
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL {FEET) (FEET)
Glacial drift:
Topsoilemaucaaanan 1 1
Clay, yellow- 22 23
Clay, blue--- 103 126
Sand-meemmm e 36 162
Clay, blue, gravelly-- 50 212
HardPan — - e e mm e e el 10 222
Sand, fine to MEAiUMem e e a o u e e e maeeaa 128 350
Pierre Shale:
SN @ m e e e e eee 29 379
161-067-199CC
{Log modified from C. A, Simpson & Son)
Altitude: 1662 feet Date drilled: 11/09/66
Glacial drift:
Topsoilamaccm e e ———— 1 1
Clay, blue; rockS---cemomomccce 71 72
Hard 1ayere-emme e oo e s 1 73
Clay, sandy, hard-- 58 131
Clay, bluemw e oo 13 144
Sand-- - 103 247
SaRd, COAMS@-——m oot 12 259
Clay, very Sandy---ee--om-eeommcoce e 24 283
S m e e 2 285
Clay, SaNdy-mmmemmccm e c e aae e 3 288
Pierre Shale:
SN B e e e e 112 400
161-067-22BAA
{Log modified from C. A. Simpson & Son)
Altitude: 1600 feet Date drilled: 8/27/64
Glacial drift:
TOPSOT Y m e e e 1 1
Clay, yellowam e ccemc e e 14 15
Clay, blue~---- 94 109
Clay, blue, sandy--- 16 125
Sand, clayey 10 135
Clay, blue, sticky 57 192
Sand, clayey 3 195
Clay, blue-—cm ool 45 240
Sand, clayey---- 30 210
Sand and gravel - e 16 286
Pierre Shale:
Shaleaceuan ——— S 54 340




161-067-22DDA
(Log modified from C. A, Simpson & Son)

Altitude: 1588 feet Date drilled: 5/09/78
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET {FEET
Glacial drift:
TOPSOT T mmm e e o s cm e e oo 1 1
Clay, yellow-mmmmom e d oo m o e e e 39 40
Clay, yellow, gravelly-- 5 45
15 60
________ 33 93
----------------------------------- 14 107
161-067-2888
{Log modified from C. A, Simpson & Son)
Altitude: 1630 feet NDate drilled: 1978
Glacial drift:
Topsoil, black, Silty--mc-cmeouauan 1 1
Clay, yellowish-brown, silty {till) 33 34

Clay, olive-gray, silty (till); with

10ts Of FOCKS—— - e oo 70 104
Sand, fine to medium to coarse; about

30 percent gravel mme-ameoccmmom e 7 111
Clay, olive-gray, Silty-mmmmmmmomommmmm e 3 114
Gravel, fine to medium to coarse;

about 25 percent sand with small

clay layers 26 140
Gravel and rocks; rough drilling;
FOCK DT mm o s e e e e 6 146
Gravel, fine to medium; about 15
percent Shale--mce oo oo ee e 12 158
Clay, olive-gray, Silty-----mommmmmmmccccmec e mem 2 160
Gravel and rock; about 50 percent clay 15 175
Clay, olive, Silty-woemmmma oo 5 180
161-067-300DA
(Log modified from C. A, Simpson & Son)
Altitude: 1650 feet Nate drilled: 5/07/70
Glacial drift:
TOPSOT ] mm e e e m e e 1 1
Clay, yellow, Sandy-----memmcmme oo 19 20
Clay, blue, sandy--=eeeeemmccccmmmccccmcn e 60 80
Boulders and gravel- 15 95
Clay, blue, hard---- 40 135
Gravel, coarse, dry- 10 145
13 L T« S T T 20 165




NDSWC 5750 L

LOCATION: 161-068-04AAA DATE DRILLED: 7/10/80

ALTITUDE: 1730

D : 302
(FT, NGVD} ‘E::-H
NEUTRON GAMMA RESISTIVITY
(APH RAY {OHM-M}

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

0-1 Topsoil.

1-8 Clay, yellowish-brown, very
silty, pebbly, oxidized
(tin).

8-24 Clay, yellowish-brown, very
silty, sandy, oxidized
(till).

24-200 Clay, olive-gray, silty,
sandy, gravelly (till).

200-264 Clay, olive-gray, sandy to
gravelly (till).

<§
.120.
.140-
.‘lm<
L 180
L 200 4
£
-220-
sz.

205




.

NDSWC 5750, Continued

DATE DRILLED:

DEPTH: 302
{FT}

7/10/80

DESCRIPTION OF DEPOSITS

LOCATION: 161-068-04AAA
ALTITUDE: 1730
(FT, NGVD)
NEUTRON GAMMA RESISTIVITY
(API} RAY (OHM-M)

—
260
F 280 1
+300 -
L320 -

161-068-07CCB
(Log modified from C. A. Simpson & Son)

Altitude: 1770 feet

GEOLOGIC

SOURCE MATERIAL

Glacial drift:

blue, sandy-------
blue, very sandy--
blue, sandy-------.-
SOUPY; some water------coee_____
blue, sandy----
fine to €OAMS@--comm oo

PIERRE SHALE

Date drilled:

THICKNESS

(FEET)

264-302  Shale, dark-gray, siliceous,
well-indurated, fissile.

6/11/74

DEPTH

FEET)

28
40
45
108
120
141
153



LOCATION:  161-068-08DDD

ALTITUDE: 1750
1FT. NGV}

NEUTRON GAMMA
) RAY

:

W

M

L

} 100

- 120

L 180

k- 180 4

r 220

- 240

NDSWC 6013

RESISTIVITY
HOHMM)

207

0-1
1-12

12-25

25-185

185-205

205-213

213-238

238-261

DATE DRILLED: 9/29/81

DEPTH: 261
L)

DESCRiIPTION OF DEPOSITS
GLACIAL BRIFT

Topsoil.

Clay, yellowish-brown,

- silty, oxidized (till).

Clay, brownish-gray,
pebbly, oxidized (till).

Clay, olive-gray (till);
interbedded with occasional
lenses of sand and gravel.

Clay, olive-gray, gravelly
{tin).

Clay, dark-gray.

Sand, fine to coarse;
interbedded with clay; about
30 percent fine to medium
gravel.

PIERRE SHALE

Shale, dark-gray, siliceous,
indurated.




NDSWC 6013, Continued

LOCATION: 161-068-08DDD DATE DRILLED: 9/29/81
ALTITUDE: 1750 .
[FT, NGVO) D:Z:_TH' 261
NEUTRON GAMMA RESISTIVITY
{aP1) RAY (OHM-M}

DESCRIPTION OF DEPOSITS

[ 260

280

161-068-12BDD
(Log modified from C. A. Simpson & Son)

Altitude: 1706 feet Date drilled: 8/14/64
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL _(FEET) (FEET)
Glacial drift:
S0i1, blackemmom i 2 2
Clay, yellow, sandy- 48 50
Clay, blue--wewaaaan- 5 55
Clay, coarse, sandy- 5 60
Clay, blue--=--o-u-- 35 95
Clay, blue, sandy- 94 189
Y L e 7 196




LOCATION: 161-068-14AAR
ALTITUDE: 1708
(FT, NGVD)
NEUTRON GAMMA
(AP RAY
[ 20 W
F 40
- 60
= 80
- 100
- 120 -
r 140
—
i =an
i 3 )
l 180
I 200
o)
L 240

NDSWC 5749

RESISTIVITY
(OHM-M)

DATE DRILLED: 7,/10/80

DEPTH: 222
(FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

146-174

174-180

Topsoil.

Clay, yellowish-brown, very
silty, oxidized (ti11).

€lay, dark-yellowish-brown,
very silty, oxidized (til71}.

Clay, olive-gray, silty,
pebbly (ti11); cobbles and
boulders from 46 to 83 feet.

Sand, fine to coarse,
poorly sorted, angular
to rounded.

3
Clay, olive-gray, pebbly,

180-189

189-222

209

very sandy (till).
Clay, dark-gray, very
silty to sandy, gravelly
(tiln).

PIERRE SHALE

Shale, dark-gray, siliceous,
well-indurated.




Altitude: 1740 feet

GEOLOGIC
SOURCE MATERIAL

Glacial drift:

161-068-21CCB
{Log modified from C. A. Simpson & Son)

Date drilled:  7/29/75

THICKNESS  DEPTH
(FEET) (FEET)

LT TS R e i L L bbb ol 1 1
Clay, yellow-- 14 15
Gravel---------~ 8 23
Clay, blue, rocky- 40 63
Sander—ceereem - 1 64
Ciay, blue; rocks- 10 4
Sand--n-mmmom e 1 75
Clay, blue, sandy--~ 45 120
Clay, blue, very gravelly 39 159
Sand, dirty-------c------- 2 161
Clay, blue, sandy 26 187
Gravel, coarse------- 2 189
Ctay, blue, sandy---- 71 260
BaANdr—mmmm e e 5 265

Altitude: 1721 feet

Glacial drift:

161-068-26888
(Log modified from C. A. Simpson & Son)

Date drilled:  4/09/74

TOPSOTlwmmmmm o m oo e m s m oo 1 1
Clay, yellow-- - 19 20
Llay, blue--------omcmmmm o - 40 60
Clay, blue, sandy----~-----c-emmmmmmmcommmcomm oo am oo 100 160
Clay, blue, gravelly--------crrmmecmmmr e 100 260
Clay, blue, or shale; Cave§--------mrm—mommocoemmoronoo 20 280
Pierre Shale:
11T R e e e e et 128 408

210




Altitude: 1710 feet

GEOLOGIC
SOURCE MATERIAL

CRETACEOUS SYSTEM:

Niobrara Formation (top):
Greenhorn Formation (top):
Dakota Formation (top):
JURASSIC SYSTEM:

Piper Formation(?) (top):
TRIASSIC SYSTEM:

Spearfish Formation (top):
DEVONIAN SYSTEM:

Nisku Formation (top):
Duperow Formation (top):
Souris River Formation {top):
Dawson Bay Formation {top):
Winnipegosis Formation (top):
Ashern Formation {top):
SILURIAN SYSTEM:

Interiake Formation {top):
ORDOVICIAN SYSTEM:

Upper Stony Mountain Formatioq (top):
Lower Stony Mountain Formation {top):
Red River Formation (top):
Winnipeg Shale (top):
Winnipeg Sand {top):

161-068-35DC
{Log modified from Hansen, 1957)

231

Date drilled: 6/30/52
THICKNESS  DEPTH

(FEET) (FEET)

940
1,330
1,708

2,153

2,370

2,488
2,563
2,890
3,197
3,289
3,390

3,436

3,608
3,691
3,772
4,355
4,460




NDSWC 6029

LOCATION:  162-065-16DDD DATE DRILLED: 10/13/81
ALTITUDE: 1580 DEPTH: 281
{FT, NGVD) T )
NEUTRON RESISTIVITY
{API} {OHM-M)
DESCRIPTION OF DEPOSITS
1
GLACIAL DRIFT
0-1 Topscil.
1-23 Clay, yellowish-brown,
I 20 pebbly, oxidized (till).
23-40 Clay, olive-gray, pebbly
(til1).

40 1 40-49 Sand, coarse; interbedded
with medium gravel and
lenses of clay.

49-54 Silt, olive-gray, clayey.

[ 60 54-80 Clay, olive-gray, sandy
(tiln).

I 80 1 80-90 Silt, olive-gray, clayey.

90-92 Gravel, fine, subrounded.
92-102 Clay, dark-gray, silty.
- 100 A
102-105 Sand, coarse, gravelly,
subrounded.
105-194  Clay, olive-gray, sandy to
gravelly (till).

I 120

L 140 4

I 160 A

| 180 |

194-210 Sand, fine, subangular;
interbedded with clay.
—
I 200
210-218  Silt, olive-gray.

| 220 ————218-228 Gravel, fine to medium,
rounded.

228-260 Clay, brownish-gray, pebbly
(tin).
L 240 é

212




NDSWC 6029, Continued

LOCATION: 162-065-16D0D DATE DRILLED: 10/13/81
ALTITUDE: 1580
DEPTH: 281
IFY, NGVD} il
NEUTRON RESISTIVITY
ar) {OHM-M)
DESCRIPTION OF DEPOSITS
- PIERRE SHALE
| 260 -

260-281  Shale, dark-gray, silty,
argillaceous, moderately ’
indurated, partially
fractured.

L 280
- 3w-
162-065-208BB
NDSWC 6771
Altitude: 1555 feet Date drilled: 7/23/80
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:
TOPSOT T om e e e e - 1 1
Clay, yellowish-brown, very silty to
sandy, oxidized (Li11)eaccocecmmmmac e 9 10
Clay, olive-gray, silty, sandy, pebbly
[ T T T b T 48 58
Gravet, fine to coarse, sandy, subangular;
predaminantly carbonate pebbleS--—ceceeacmmeae . 14 72
Clay, olive-gray, very gravelly (till) 38 110
Clay, olive-gray (till); abundant
cobbles and boulders—-eeeomeemaccmee e PR 20 130
Sand, fine to coarse, gravelly, subrounded
to rounded, oxidized; interbedded with
Tenses Of Clay-weo—mmmem s e - 12 142




NDSWC 6028

LOCATION: 162-065-23ABB DATE DRILLED: 10/12/81
ALTITUDE: 1605 DEPTH: 351
{FT, NGVD} FT) '
NEUTRON RESISTIVITY
1aP1) {OHM-M)

DESCRIPTION OF DEPQOSITS
GLACTAL DRIFT

Topsoil.

1-20 Clay, yellowish-brown,

P20 A pebbly, oxidized (till).
20-27 Clay, olive-gray, pebbly
(till).
27-84 Clay, olive-gray, pebbly,
40 sandy (till).
| 60
I 8o -
84-125 Clay, olive-gray, silty.
t 100 4
I 120 4
125-155  Clay, olive-gray, pebbly,
sandy (till).
I 140 1

155-195  Gravel, fine to coarse;

interbedded with lenses of
160 1 coarse and clayey sand; pre-

dominantly detrital shale.
1180 |

é%:zoo Clay, olive-gray, sandy.
r 200

200-214 Sand, coarse, gravelly;

interbedded with lenses of
clay.

214-222  Clay, olive-gray, silty.
F 220 4
222-278 Clay, olive-gray, pebbly
(tinn).
L 240
214




RDSWC 6028, Continued

LOCATION: 162-065-23AB8 DATE DRILLED: 10/12/81
ALTITUDE: 1605 DEPTH: 351
(FT, NGV} ol
NEUTRON RESISTIVITY .
s [
DESCRIPTION OF DEPOSITS
L 260
GLACIAL DRIFT, Continued
278-304 Clay, olive-gray, silty.
- 280 §
b 300
304-338  Silt, olive-gray to greenish-
gray, clayey, macerated.
L 320 4
PIERRE SHALE
338-351 Shale, dark-gray, sfliceous,
F 340 moderately indurated.,
| 3604
| 380
L 400 .
420 1
- 460 1
L 490 3

F41




LOCATION:
ALTITUDE:

(FT, NGVD)

NEUTRON
{AP1}

162-065-32BBB
1550

r 80

r 80

- 100

120

r 140

I 160 1

180 4

r 200

- 220 4

—240J

NDSWC 6030
DATE DRILLED: 10/13/81

DEPTH: 241
(FT)
RESISTIVITY
{OHM-M)
DESCRIPTION OF DEPOSITS

i GLACIAL DRIFT

0-1 Topsoil.

1-7 Silt, yelTowish-brown,
clayey, oxidized.

7-13 Clay, yellowish-brown,
pebbly, oxidized (till).

13-16 Clay, dark-brown, pebbly,
partially oxidized (ti11).

16-42 Shale, dark-gray, fractured.

42-102 _ Clay, olive-gray, pebbly,
sandy {til11).

102-130 Sand, coarse; interbedded
with coarse to very coarse
gravel; predominantly

~=<detrital shale.

—T

130-158 __Clay, olive-gray, silty;
fine sand from 150 to 152
feet.

158-171  Clay, brownish-gray, pebbly,
sandy (till).

171-185  Shale, dark-gray, fractured;
fractures filled with clay.

185-218  Shale, dark-gray, bentonitic;
interbedded with silty clay.

PIERRE SHALE

218-241  Shale, dark-gray, siliceous,
indurated, fissile.




162-066-14DDD

NDSWC 6031
Altitude: 1530 feet Date drilled: 10/13/81
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:
TOPSOTT mmmm e m e e e e e 1 1
Clay, yellowish-brown, silty, oxidized
(BT oo oo e e e - 1 12
Clay, brownish-gray, sandy, oxidized
(B ) o me o me eee e 3 15
Clay, olive-gray, gravelly; abundant
detrital shale--ce-ecocommii e 25 40
Clay, dark-gray 7 47
Clay, olive-gray, sandy {till)eeccoaumcommumccamcaocao 57 104
Pierre Shale:
Shale, dark-gray, siliceous, fractured---------ccoocooo- 37 141
162-066-17888
(Log modified from C. A. Simpson & Son)
Altitude: 1535 feet Date drilled: 12/08/76
Glacial drift:
TOPSOT T e m e m e e e e e ae 1 1
Clay, yellow---- 13 14
Shale, gravelly-e—moomco e 11 25
Pierre Shale:
T L L e P S 120 145
162-066-21AAA
NDSWC 6032
Altitude: 1530 feet Date drilled: 10/13/81
Glacial drift:
TOPSOT | mmame e e c et e v em e e a e 1 1
Silt, yellowish-brown, oxidized------ - 4 5
Clay, yellowish-brown, pebbly (titl)- - 10 15
Clay, olive-gray, sandy (till)e-eocmemmommmamccoaao 15 30
Pierre Shale:
Shale, dark-gray, moderately indurated,
fractured---=--memcm e 51 81

217




162-066-28ACD
NDSWC 1364-15

{Log modified from Kahil,

Altitude: 1532 feet

GEOLOGIC
SOURCE MATERTAL

Gtacial drift:

Dam FilliRgeo-mmmo e e e -

Sand, fairly well sorted, mostly angular;
predominant size is one-half millimeter;

0XTd] Z@dmmmmmmme e me e e

Till, yellowish-gray, clayey, highly
calcareous, fairly cohesive, soft,

0x1diZed-mm e e e e e
Clay, dark-greenish-gray, sandy, calcareous,
fairly cohesive, SOft---m-cocomnaomao

Sand, fairly well sorted, angular to
rounded; predominant size is one-half

LR NI 2T 1= OISR USRI

Gravel, poorly sorted; gradational contact

with above 3and-------cmmmmmmreamm e

Pierre Shale:
Shale, olive-bliack, cohesive, hard;

interbedded with bentonitic(?) clay------

162-066-28DAA
NDSWC 1364-14

1965)
Date drilled: 10/07/64

THICKNESS ~ DEPTH
{FEET) (FEET

------------ 8 8
____________ 1 9
____________ 2 11
____________ 3 14
____________ 17 31
............ 10 a1
............ 22 63

(Log modified from Kahit, 1965)

Altitude: 1528 feet

Glacial drift:

TOPSOT T o mm o e o o e

Sand, well-sorted, mostly angular;
predominant size is one-half

millimeter; oxidized---—e-cccoomcmoaons

Ti¥l, grayish-oramge to pale-yellowish-
orange, silty, highly calcareous,

OXTdFz@dmmmmm e r e e e

Silt, light-olive-gray, clayey, sandy,

calcareous, oxXidized--eaccmammmnamoan
Till, dark-greenish-gray, calcareous-------

Silt, dark-greenish-gray; interbedded

with sandy STTtecmcoocomm e aeee

Sand, well-sorted; average size is

one-fourth mitlimeter-----ecccvmmmmcaauaaa

Ti11, dark-greenish-gray, silty,

calcareous, cohesive.
Gravel, poorly sorted--
Till, dark-greenish-gray, cohesive,

UMD Y s e e e

Pierre Shale:
Shale; interbedded with bentonitic(?)

clay layersS---me—mmcmammcmccmmmmmmeme e

218

Date drilled: 10/06/64

............ 1 1
____________ 3 4
____________ 7 11
____________ 23 34
____________ 5 39
------------ 2 41
------------ 4 45

6 51

11 62
------------ 4 66
____________ 29 95




162-066-28DCB
{Log modified from Church Well Boring)

Altitude: 1535 feet Date drilled: 9/01/77
GEOLOGIC THICKNESS  DEPTH
SOQURCE MATERIAL (FEET) § FEET)
Glacial drift:
Tops0il, BlaCkermmmmm e 2 2
Clay, yellow, rocky-e-eemeememomcuocacecncr e nneeaae 14 16
Clay, blue, rocky, hard - 4 20
Sand, coarse, yellow; water. ——— 7 27

162-066-30€€C
NDSWC 1364-8
(Log modified from Kahil, 1965)

Altitude: 1551 feet Date drilled: 9/30/62
Glacial drift:
TOPsOTT o me e -- 1 1
Till, dusky-yellow to light-olive-gray,
noncalcareous, cohesive, oxidized-ceuoomman e 6 7

Pierre Shate:
Shale, olive-gray, cohesive, hard,
massive, ox1dized-cmmcccaco oo memceemaaan 3 10
Shale, dusky-blue and dark-gray,
cohesive, hard, massive; interbedded
with bentonitic(?) clay layers; sand .
taminae; white; noncalcareouS-c-eecceccccccccccccaaas 11 21

162-066-300CC
NDSWC 1364-7
(Log modified from Kahil, 1965)

Altitude: 1536 feet Date drilled: 9/30/64
Glacial drift:
Topsoil - —— - 1 1
Till, predominantly olive-gray, calcareous,
cohesive, oxidized---- 2 3
Sand, poorly sorted, rounded to- subrounded,
OXTAT 200 e e e e e 5 8
Silt, moderate-yellowish-brown to dark-
yellowish-brown, highly calcareous——-c-eemeocmmenaann 2 10

Pierre Shale:




162-066-320DD
NDSWC 1364-13
(Log modified from Kahil, 1965)

1533 feet

MATERTAL

Glacial drift:

TOPSOT T mm et e e e e e e
Till, pinkish-gray, silty, highly

calcareous, nancohesive, soft, oxidized-ec-eocoomoooo
Till, grayish-orange to dark-greenish-

gray, calcareous, cohesive, soft,

0X1diZedmmmm e et e
Till, mostly dark-greenish-gray,

calcareous, cohesive, hard; contains

small lenses of white sande----ccoomoommcomooo

Pierre Shale:

Shale, dark-greenish-gray to medium-
bluish-gray, noncalcareous,
cohesive, SOft---mmom ot

162-067-01BC8
NDSWC 6025

1535 feet

Glacial drift:

137 0 ) g S
Sand, fine; interbedded with fine to

medium rounded oxidized gravel--eeeoemeeaa .
Clay, yellowish-brown, silty, pebbly,

oxidized (£i11)cmcmmo oo e
Clay, olive-gray, silty, pebbly (ti1})cecmomcmmmamnaaaa
Sand, fine to coarse; interbedded with

fine to medium rounded gravel-—--eeceemmmcccmmaaaa o
Clay, olive-gray, silty, pebbly (tili)-- -
Silt, olive-gray; interbedded with cltay---~-coccoccoooo
Gravel, medium, angular; interbedded

WIth €Ay - e o oo oo
Clay, medium-gray, pebbly (till);

medium sand from 175 to 177 feet-w-oooooeoooomoo

Pierre Shale:

Shate, dark-gray, siliCeOuUS~=cammmcoomom oo

220

Date drilled:

THICKNESS

{FEET)

21

Date drilled:

21

10/06/64

NEPTH

(FEET)

12

105

126

10/09/81

10
23

55
154
161
240

261




NDSWC 6020A, 60208

LOCATION: 162-067-02BBC1, 2

ALTITUDE: 1555
(FT. NGVD)

NEUTRON RESISTIVITY
APH (OHM-M)
<<i o

{ w0 ]
>
==
Fany
p - 60
<
<3
£ ]
<>
<P
& 1001
<i
< ]
<>? [ 1401
180
L 180
? =
- m 4
-
; L 240 )

60-113

113-150

150-189

189-266

DATE DRILLED: 10/05/81
DEPTH: 401
{FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Clay, yellowish-brown,
pebbly, oxidized (til).

Clay, olive-gray, pebbly
(tit1).

Clay, olive-gray, sandy
(tit1).

Sand, fine, well-sorted,
subrounded to rounded;
about 80 percent quartz
and 20 percent carbonate
grains.

Sand, coarse; interbedded
with fine to medium sub-
rounded to rounded gravel.

Gravel, fine to coarse,
angular to rounded; about
85 percent detrital shale
and 15 percent silicate
and carbonate pebbles.

Clay, dark-gray, pebbly
(ti1n).

Sand, coarse; interbedded
with coarse subrounded
gravel; thin lenses of clay
from 240 to 260 feet.




NDSWC 6020A, 6020B, Continued

LOCATION:  162-067-0288C1, 2 DATE DRILLED: 10,05/81
ALTITUDE: 1555 DEPTH: 401
{FT, NGVO} Ty )
NEUTRON RESISTIVITY
{API) {OHM-M)
DESCRIPTION OF DEPOSITS

]

GLACIAL DRIFT, Continued

* 260 ]

266-318 Clay, dark-gray, silty.

F 280

300

318-382 Clay, dark-gray, sandy,

[ 3207 macerated; oxidation
streaks; abundant detrital
shale.

I 340

L 360

P S|
-SBOW TERRE SHALE
382-401 Shale, dark-gray, bentonitic,
tight.

400 4

I 420 4

L 440

| 460 -

L 480 4

222




LOCATION:  162-067-04AAA

ALTITUDE: 1572
(FY, NGV}

NEUTRON
(a1}

b 40

100 4

120 1

L 140 4

L 180 4

L 200 4

E

NDSWC 6021

RESISTIVITY
(OHM-M)

0-1

1-19

19-34

DATE DRILLED: 10/07/81

DEPTH: 281
[a/]

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Clay, yellowish-brown,
pebbly, oxidized (till).

Clay, olive-gray, pebbly
{till); boulders.

Clay, olive-gray, sandy.

Sand, fine to medium, sub-
rounded to rounded.

Sand, coarse; interbedded
with fine to medium
rounded gravel.

$ilt, olive-gray, clayey.

Clay, dark-gray, cohesive.

Clay, dark-gray, sandy
(ti11}); interbedded with
thin lenses of gravel.

Sand, coarse; interbedded
with fine angular to rounded
gravel; becomes coarse at
240 feet.




LOCATION:

ALTITUDE:

{FT,NGVD)

NEUTRON
(APD)

NDSWC 6021, Continued

162-067-04AAA

1572

{250‘

\ 280

| 320 |
- 340 4
360 |
380
Laoo«
420
a0

- 460 4

- 480 -

RESISTIVITY
(OHM-M)}

224

255-265

265-281

DATE DRILLED: 10/07/81

DEPTH: 281
(F7)

DESCRIPTION OF DEPOSITS

GLACTAL DRIFT, Continued

Silt, medium-gray, clayey.
PIERRE_SHALE

Shale, dark-gray, fissile.




LOCATION: 162-067-05AAA

ALTITUDE: 1595
{FT, NGVD)

NEUTRON
{Apt)

ig

NDSWC 6022

RESISTIVITY
(OHM-M)
0-1
1-11
20
11-32
32-36
+ 40
36-40
40-80
- 60 4
I 80 7 80-155
- ‘m E
+ 120 4
- 140
155-170
| 160 4
170-207
L 180 4
- 2w -
207-215
I 220 4
215-241
L 240 J

225

DATE DRILLED: 10/07/81

DEPTH: 241
[(24]

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Clay, yellowish-brown,
silty, oxidized (til1).

Clay, brownish-gray, pebbly,
oxidized (til1).

Sand, fine, oxidized.

Clay, olive-gray, sandy
(tiln).

Sand, coarse; interbedded

with fine subrounded to
rounded gravel.

Sand, coarse to very coarse;
interbedded with fine sub-
rounded to rounded gravel.

Clay, olive-gray, silty.

Clay, dark-gray, cohesive.

Gravel, fine to medium,
subrounded.

PIERRE SHALE

Shale, dark-gray, siliceous,
indurated.




162-067-06ABA
{Log modified from C. A, Simpson & Son)

Altitude: 1620 feet Date drilled: 4729/69
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL FEET (FEET)
Glacial drift:
TOPSOT Y o e e s e e e e e 1 1
Clay, yellow; some rocks- - 20 21

Clay, gray; rockS----------- - 39 60
Hardpan, yellow, graveily--- - 7 67
Sand, clayey-~-=-om-mmmemaaoun _ 12 79
Sand and gravel; little water- - 7 86
Sand; somewhat clayey--------- _ 13 99
Clay, Sandy--==--emmemmomccemmcemmmam s 6
Sand, blue, very Clayey---cewe-eomommmcomm oo 8
Gravel, clayey-------c--- 7
Sand, fine, gray, clayey- Y]
Sand and gravel---------- - 5 155

6

5

0

4

Clay, fine, Sandy--m-mcomommo oo
Clay, blue, SaNdy--s=-me-mmemm oo e ecmmea e
Shale, blue-merommem e - 7
Shale gravel; with limestone pebbles-a-cc-oooccaaceaann 240

pierre Shale:

Shale, broken; caves; no watere--eemcccmommcooamn 14 254
Shale and limestone gravel; dry-- - 1 255
Shale, sandy------ccemommeacmeo - 24 279
Shale, broken----- - 1 280

Shale, blue, hard-e-ceoo s oo 34 314

226




LOCATION:  162-067-11DAAL

ALTITUDE: 1544

(FT, NGVD)
NEUTRON GAMMA
(AP1) RAY

R

L a0

I 80

I 100

120 4

I 140

L 180

I 220 1

14-34 Clay, olive-gray, silty,
pebbly (tﬂl?.

34-76 Sand, fine to coarse,
rounded; interbedded with
coarse gravel from 56 to
76 feet.

5 76-106  Silt, dark-gray, clayey.

NDSWC 5757
DATE DRILLED: 7/16/80

DEPTH: 262
(T}
RESISTIVITY
(OHM-M)
DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-1 Topsoil.

1-5 Gravel, fine, sandy, rounded,
oxidized.

5-14 Clay, yellowish-brown, silty,
oxidized (ti1).

106-191_ Clay, brownish—?ray, very

?m to sandy (till).

191-228 Sand, fine to very coarse,
gravelly, rounded; inter-
bedded with lenses of clay.

PIERRE SHALE
228-240 Shale, dark-gray, macerated.

L 240 ;,_/
227




LOCATION:

ALTITUDE:

(FT, NGVD)

NEUTRON
[2Y)]

Altitude:

GEQLOGIC
_SOURCE _

Glacial drift:

Topscil
Gravel, fine, sandy, rounded, oxidized

NDSWC 5757, Continued

162-067-11DAAL

1544

GAMMA
RAY

- 260

L 280 -

1544 feet

MATERIAL

RESISTIVITY
(OHM-M)

162-067-11DAAZ
NDSWC 5758

Clay, yellowish-brown, very silty,

oxidized (till}
Clay, olive-gray, silty, sandy {till)

Sand, fine to coarse, rounded;
interbedded with coarse gravel

fron 56 to 74 feet

228

240-262

DATE DRILLED: 7/16/80

DEPTH: 262
(FT)

DESCRIPTION OF DEPOSITS
PIERRE SHALE, Continued

Shale, dark-gray, well-

indurated.

Date drilled:

THICKNESS

_(FEET)

40

—



LOCATION:
ALTITUDE:

{FT, NGVD)

NEUTRON GAMMA
{Ar1)

162-067-14BBB

1560

RAY

L 120 4

r 140 1

- 160

180 4

- 200 4

[

L 240

NDSWC 5756

31-100

100-151

151-300

DATE DRILLED: 7/15/80

DEPTH: 38
FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Gravel, fine to coarse,
sandy, angular, oxidized.

Clay, yellowish-brown,
gravelly, oxidized (tii1).

Sand, fine to coarse,
gravelly, poorly sorted,
rounded, oxidized.

Sand, fine, well-sorted,
rounded; gravelly from 80
to 100 feet.

Gravel, coarse, sandy, sub-
angular; predominantly
detrital shale.

Si1t, dark-gray, clayey;
interbedded with lenses
of sand and gravel from
220 to 300 feet.




tOCATION:

ALTITUDE:

{FT,NGVD)

NEUTRON GAMMA

{API)

NDSKC 5756, Continued

162-067-14B8B

1560

RAY

I 260 4
k280
L300 1
l320 |
b 340 4

| 360 -

. 400 |
- 420
I 440

r 460

L ag0

300-350

350-382

DATE DRILLED: 7/15/80

DEPTH: 382
(FT}

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

Sand, fine to very coarse,
gravelly, poorly sorted,
rounded; interbedded with
lenses of silt.

PIERRE SHALE

Shale, dark-gray, well-
indurated, fissile.




LOCATION: 162-067-16AAA

ALTITUDE: 1575
FT, NGVD}

NEUTRON
ae1)

MVWW

i

- 100 -

120

k140 4

- 160

L 180 4

200

L 240

NDSWC 6019
DATE DRILLED:  10/05/81

DEPTH: 231
[tat)
RESISTIVITY
1OHMM)
DESCRIPTION OF DEPQSITS

GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
pebbly, oxidized (till).

Clay, brownish-gray, pebbly
(till).

Clay, olive-gray, pebbly
(til).

~27-33 Sand, fine to coarse,
“———gravelly, oxidized.

33-36 Clay, yellowish-brown,
graveily, oxidized {till).

«<36-43 __ Clay, olive-gray, pebbly
(titl).

43-70 Sand, fine to medium,
_ésubrounded to rounded;
interbedded with thin

lenses of silt.

70-84 —= Sand, medium to coarse;
interbedded with fine to
medium subrounded to
rounded gravel.

84-92 Gravel, fine to medium;
about 40 percent fine to
coarse subangular to
rounded sand.

92-127 Gravel, medium; interbedded

with fine to coarse sub-
angular to rounded sand.

127-140  Gravel, coarse to very
coarse, subangular to
rounded; cobbles; pre-
dominantly detrital shale
and carbonate pebbles.

140-168 Clay, dark-gray, silty.

168-181 Clay, dark-gray, cohesive.

181-198 Gravel, fine to medium;
interbedded with lenses of
lay; about 30 percent

medium to coarse sand.

198-232 Clay, dark-gray, silty to
sandy.

232-250 Clay, dark-gray; interbedded
with sand and gravel.




LOCATION:

ALTITUDE:

(FT, NGVD)

NEUTRON
(APt

HDSWC 6019, Continued

162-067-16AAA
1575

[ 260

- 280 1

~ 300

320 1

I 340

[ 360

380

[»400-

| 420

»Mo{

| 450 |

L 480

RESISTIVITY
(OHM-M)

232

250-268

268-281

DATE DRILLED: 10/05/81

DEPTH: 281
(FT)

DESCRIPTION OF DEPOSITS
PIERRE SHALE

Shale, grayish-black, in-
durated, fissile.

Shale, grayish-black,
siliceous.




LOCATION:

ALTITUDE: 1608

{FT, NGVO!

NEUTRON GAMMA
(API) RAY

162-067-16CCC

W

il

(alie

Mfwah., Vﬂ.ﬂ

w

Y

\)

L 100

120 1

_——t— —

w.w

I 160

1 180

LZ!O*

£

.240J

NDSWC 5755

DATE DRILLED: 7/15/80

DEPTH: 302
(FT)

RESISTIVITY

{oHM-M)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
gravelly, oxidized (till).

«———"46-90 Sand, fine to coarse,

c]ayey, rounded; about

90 percent quartz and 10

percent carbonate grains.
0

=

90-100"___Gravel, coarse, sandy,
~—a—— subrounded; about 50
<percent detrital shale

“and 50 percent igneous
100-130

pebbles.
i =_él:’:()lso

Silt, olive-gray, clayey.

Silt, gray; interbedded
with lenses of sand and
gravel.

150-230 Sand, fine to coarse,
gravelly, rounded.
230-260 Clay, dark-gray; brown

carbonaceous lenses.

233




MDSWC 5755, Continued

LOCATION:  162-067-16CCC DATE DRILLED: 7/15/80
ALTITUDE: 1608 DEPTH: 302
(FT, NGVD} 1 :
NEUTRON GAMMA RESISTIVITY
(AP RAY 1OHM-M}

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

260-273  Sand, fine to coarse,

I 2604 gravelly, poorly sorted,
rounded,

PIERRE SHALE

4‘ 273-302  Shale, dark-gray, siliceous,
Fzso well-indurated, fractured.

{ 300

L 320 4

162-067-1788A
(Log modified from C. A, Simpson & Son)

Altitude: 1636 feet Date drilled:  5/20/70
GEVULOGIC THICKNESS  DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Glacial drift:
TOPSOT o mm mm e o e 1 1
Clay, yellow, sandy 16 17
Clay, blue, sandy--------- 78 95
Sand, blue, clayey- 20 115
Sand, fi 27 142
Sand, 4 146

234




NDSWC 6018

DATE DRILLED:

10/01/81

LOCATION:  152-067-22AAA
ALTITUDE: 1575
{FT, NGVD)
NEUTRON RESISTIVITY
(ar1) (OHM-M)

1-11
- 20 -
11-32
<
- 40 -
;>
-
- 36-38
; - 80 - 38-70
=
<
70-125
}- ao 4
- 1w 4
- 120 4
125-195
140 +
l
Z. 160 1
T
-
2 ‘
S e
; 195-210
E? o
S 210-288
>
L 220
L 248

235

DEPTH: 301
FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
pebbly, oxidized (till)}.

Clay, dark-yellowish-
brown, pebbly, partially
oxidized (till).

Clay, olive-gray, pebbly
(titl).

Clay, greenish-gray, very
sandy.

~ Sand, dark-green, fine.

Sand, coarse; interbedded
with fine to medium sub-
rounded gravel; predomi-
nately quartz, carbonate,
and detrital shale grains.

Gravel, medium to coarse,
sandy; cobbles; inter-
bedded with clay.

Clay, dark-gray, sandy,
gravelly {ti11}.

Gravel, coarse; interbedded
with clay; predominately
detrital shale.




LOCATION:

ALTITUDE:

{FT, NGVD}

NEUTRON
(AP

NDSWC 6018, Continued
162-067-22AAA

1575

RESISTIVITY
(OHM-M}

260

=7g8-301

F 320

340

r 380

[ 400

t 420 1

I 440

t 460 4

L 480 |
236

DATE DRILLED: 10/01/81

DEPTH: 301
(FT)

DESCRIPTION OF DEPOSITS

PIERRE SHALE

Shale, dark-gray, silty;
oxidized along bedding
planes from 288 to 295
feet.




NDSWC 6023

LOCATION:  162-068-01ARA DATE DRILLED: 10/08/81

ALTITUDE: 1640
{FT, NGVD)

NEUTRON RESISTIVITY
{ar} : {OHMM)

DEPTH: 221
M

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Clay, yellowish-brown,
gravelly, oxidized (til1).

Clay, yellowish-brown,
sandy, oxidized (till).

Clay, yellowish-brown, very
gravelly, oxidized (till).

Gravel, fine to coarse,
poorly sorted, angular to
rounded, oxidized.

Clay, dark-yellowish-brown,
very sandy, oxidized.

- Sand, fine to medium,
?‘ s rounded, oxidized.
95-130 Sand, fine to coarse;
interbedded with coarse

100 § subrounded to rounded
gravel.

120 4

130-135 Clay, dark-gray, silty.
135-162 Gravel, fine to very

[ 140 | coarse, angular to rounded;
abundant cobbles from 157

to 162 feet.
160 1 162-196 Clay, dark-gray, silty.

+ 180 4

PIERRE_SHALE

196-221 Shale, dark-grayish-black,
siliceous, indurated.

| 220

L 240
237




LOCATION:

ALTITUDE:

(FT,. NGVD)

NEUTRON
(Apn)

162-068-0288B

1695

- 60

+ 120

(140*

r 160 A

| 180

k200

t 220

L 240

NDSWC 6024

RESISTIVITY
(OHM-M)

238

158-172

172-205

205-232

232-285

DATE DRILLED: 10/08/81

DEPTH: 301
FT)

DESCRIPTION OF DEPOSITS
GLACTIAL DRIFT
Topsoil.

Clay, pale-yellowish-brown,
silty, oxidized (till).

Clay, yellowish-brown,
pebbly, oxidized (till).

Clay, brownish-gray, pebbly,
oxidized {till).

Clay, olive-gray, pebbly
(ti11); boulders,

Sand, very coarse; inter-
bedded with fine to medium
gravel; predominately
detrital shale and carbonate
grains.

Clay, olive-gray, pebbly
{titn).

Gravel, fine to very coarse,
angular to rounded; inter-
bedded with lenses of clay.

Clay, dark-gray, gravelly
(til1).




NOSWC 6024, Continued

LOCATION: .162-068-02858 DATE DRILLED: 10708/81

ALTITUDE: 1695

(FT, NGVD) DEPTH: 301
FT)
NEUTRON RESISTIVITY
{APY) (OHM-M)
: DESCRIPTION Of DEPOSITS
- 260..
PIERRE SHALE
- m< e 2 et s
285-301 Shale, dark-gray, siliceous,
indurated, fissile.
- m.
| 3201
162-068-070CC
(Log modified from C. A. Simpson & Son)
Altitude: 1760 feet Date drilled: 7/11/7%
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERTAL (FEET) (FEET)
Glacial drift:
TOPSOT 1o v mmem e m e 1 1
Clay, yellow, very gravelly 34 35
Clay, blue---------cmemoomm- 25 60
Clay, blue, very sandy--- 10 70
Clay, sandy, soupy------- 5 75
Clay, blue-------ecoc---o 69 144
Sand, dirty------- ——— 5 149
Clay, blue, sandy-------- 6 155
SaNd--u-wwmmmmme oo 13 168
Sand, fine, ciayey, soupy------- 10 178
SANA= = mem oo o m e m oo oo — e —men oo 7 185




LOCATION:

ALTITUDE:

(FT, NGVD)

NEUTRON
tapi)

162-068-10BBB
1730

40 4

F 120

- 140

I 180

b 200 4

[ 220

L 240/

NDSWC 6017

RESISTIVITY
(OHM-M)

62-70,

DATE DRILLED: 9/30/81

DEPTH: ig1
{FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown,
silty, oxidized (till).

Clay, brownish-gray, pebbly,
partially oxidized (till1).

Clay, olive-gray, gravelly
(ti11); cobbles.

Clay, olive-gray (till);

interbedded with lenses
{of sand.

70-86

g————ms—m

Clay, dark-gray, silty (til1).

Clay, olive-gray, gravelly
(till).

PIERRE SHALE

Shale, dark-gray, very
bentonitic, poorly indurated,
fissile.




162-068-13CCC
(Log modified from C. A. Simpson & Son)

Altitude: 1695 feet Date drilled: 10/05/78
GEOLOGIC THICKNESS ~ DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:
TOPSOTlermmmmemmmm oo ot 1 1
Clay, yelloW--ce--cmocecmmmmmcmaem oo eecm oo - 17 18
Clay, blue, gravelly- - 107 125
Gravel-——-—--co-o---o -- 27 152
Clay, blug----------- - 15 227
Clay, blue, gravelly------c-comermmmcmmmn oo oo 33 260
Pierre Shale:
T ] R L L L L P L LSt e 121 381




LOCATION: 162-068-156DDD

ALTITUDE:
(FT, NGVD)

1727

NEUTRON GAMMA
RAY

{AP1}

20

- 60

I 80

r 120

140 -

F 160

t 180

I 200

I 220 -

L 240 J

NDSWC 5754

DATE DRILLED: 7/15/80
DEPTH: 262
(FT)
RESISTIVITY
(OHM-M}

DESCRIPTION OF DEPQOSITS
GLACIAL DRIFT

Topsoil.

Clay, yellowish-brown, silty,
pebbly, oxidized (till}).

Clay, olive-gray, very

0-1
1-46
46-73
silty, gravelly {till}.

—

73-110  Sand, fine to coarse;
interbedded with silty clay;
about 30 percent fine to
medium rounded gravel.

110-122

BE

122-146

Clay, olive-gray, very
gravelly (t£il11).

Silt, dark-gray, clayey;
interbedded with thin
lenses of fine sandy
gravel.

146-186  Clay, brownish-gray, very
sandy {(ti11); interbedded

with sand and gravel.

186-222 = Clay, olive-gray, very
gravelly; abundant detrital

shale.

PIERRE SHALE
222-240

Shale, medium-gray to dark-
gray, silty, argillaceous,
bentonitic.




LOCATION:

ALTITUDE:

{FT, NGVD)

NDSWC 5754, Continued

162-068-16DDD
1727

NEUTRON GAMMA

{AP1}

RAY

S

r280"

I 3204

| 360

- 420 4

L a8

RESISTIVITY

{OHM-M)

240-262

DATE DRILLED: 7/15/80

DEPTH: 262
(FT}

DESCRIPTION OF DEPOSITS
PIERRE SHALE, Continued

Shale, dark-gray, siliceous,
well-indurated, fissile;
some fractures.




NDSWC 6016

LOCATION:  162-068-17ADA DATE DRILLED: g/30/81
ALTITUDE: 1740 DEPTH: pg)

(FT,NGVD} 1)
NEUTRON RESISTIVITY

(AP1) OHM-M)

DESCRIPTION OF DEPOSITS
[
GLACIAL DRIFT

0-1 Topsoil.

1-7 Clay, yellowish-brown,
20 - pebbly, oxidized (till).

7-21 Clay, dark-brown, pebbly,
oxidized (till).

21-41 Clay, olive-gray, pebbly

F 40 1 (ti11).

41-135  (Clay, olive-gray {till);
interbedded with lenses
of gravel.

| s0 {
- 80 W
T 100 4

»1zol

35-181__ Sand, fine, well-sorted,
<subangular; interbedded

" 140 1 with thin lenses of clay.
- 4 -
160 é
=
I 180 |

181-192 Clay, olive-gray.

192-258 Ch?y, olive-gray, gravelly
’>200, i (till).
I 220 4 :i
L 240
244




NDSWC 6016, Continued

LOCATION:  162-068-17ADA DATE DRILLED: 9/30/81

ALTITUDE: 1740

(FT. NGVD) DEPTH: 281
fM
NEUTRON RESISTIVITY
(ARl oHMM)
DESCRIPTION OF DEPOSITS
.
<I
PIERRE SHALE
258-281  Shale, dark-gray, siliceous,
[ 2601 fissile.
| 280
L m‘
162-068-21ADC
(Log modified from C. A. Simpson & Son)
Altitude: 1740 feet Date drilled: 71407466
GEOLOGIC ) THIEKNESS  DEPTH
SOURCE MATERIAL (FEET)  (FEET)
Glacial drift:
TOPSOT T mmmm e e o 1 1
Clay, yellow; rocks- 44 45
Clay, gray; rocks- 100 145
R e 8 153

245




LOCATION:

ALTITUDE:

(FT, NGVD}

162-068-2100C1
1733

NEUTRON GAMMA

{API)

RAY

F 120

I 140

- 160

180

- 200 -

- 220

L 240

NDSWC 5753

246

0-1
1-22

22-50

50-220

220-240

DATE DRILLED: 7/14/80

DEPTH: 327
(FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
Topsoil.

Clay, yellowish-brown, very
silty to sandy, oxidized
(tin).

Clay, brownish-gray, very
silty, sandy to gravelly
(ti1n).

Clay, olive-gray, very
silty, sandy, pebbly
{(ti11).

Sand, fine to coarse,
gravelly; interbedded with
lenses of clay; predominantly
rounded carbonate grains.




NDSWC 5753, Continued

LOCATION:  162-068-21DDCL DATE DRILLED:  7/14/80
ALTITUDE: 1733 .
(FT, NGVD) DEPTH: 322
FT)
NEUTRON GAMMA
{APT) RAY
< DESCRIPTION OF DEPOSITS
- GLACIAL DRIFT, Continued
240-310 Clay, brownish-gray, very
N siTty to sandy (till);
interbedded with sand and
[ 260 1 gravel from 284 to 300
feet; predominantly
detrital shale.
7
= I 300 ' PIERRE SHALE
310-322 Shale, dark-gray, siliceous,
well-indurated, fissile.
L 320
- 340 4
162-068-2100C2
NDSWC 5752
Alttitude: 1735 feet Pate drilled: 1/11780
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEEY)  (FEET)
Glacial drift:
G T B R e LR e e bt 1 1
Clay, yellowish-brown, very sandy,
oxidized {Li11)-mmcmmmommmm e g 10
Clay, olive-gray, very silty to sandy,
pebbly (ti1})mmmmmrecmcm oo 50 60

Sand, fine to very coarse; about 40
percent fine to coarse gravel;
abundant cobbles from 78 to 82 feet--we-oowaccnooonn- 22 82

162-068-228CC
{Log modified from C. A, Simpson & Son)

Altitude: 1732 feet Date drilled: 4/16/64

Glacial drift:
TOPSOilammmrm e mmmm e mians 1 1
Clay, yellow-- 11 12
Clay-~=wan---- 58 70
Clay, blue-- 56 126
SANG- mm e mmm o m e 11 137
Gravelo--— B e 1 138

247




LOCATION:

ALTITUDE:
(FT. NGVO)

162-068-24DDD

1677

NEUTRON GAMMA

{ae1)

H
%

RAY

Vi A o)

- 140
I 160
+ 180 -

I 100

F 120

- 200

220

L 240 -

NDSWC 5759
DATE DRILLED: 7/16/80

DEPTH: 282
(FT)
RESISTIVITY
(OHM-M)
DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
0-1 Topsoil.
1-8 Clay, pale-yellowish-brown,
very silty, pebbly, oxidized
(til1).
8-23 Clay, vellowish-brown, very
silty, pebbly (til11).
23-84 Clay, olive-gray, very
silty, gravelly (till).
84-108 Clay, brownish-gray, silty,
pebbly (til1).

108-186 Sand, fine to coarse,
angular to rounded; inter-
bedded with about 50 per-

225::::::::::cent clay.

186-252  Silt, dark-gray, very
clayey; abundant detrital
shale from 245 to 252
feet.

248




NDSWC 5759, Continued

LOCATION: 162-068-24DDD DATE DRILLED: 7/16/80
ALTITUDE: 1677 DEPTH: 282
(FT, NGVD) (F7)
NEUTRON GAMMA RESISTIVITY
AP RAY (OHM-M)

DESCRIPTION OF DEPOSITS
PIERRE SHALE

252-282  Shale, dark-gray, well-
indurated, fissile.

| 320

- 420




NDSWC 5751

LOCATION: 162-068-27CCC DATE DRILLED: 7/10/80

ALTITUDE: 1740 DEPTH: 402
(FT, NGVD) #n
NEUTRON GAMMA RESISTIVITY
(AP1} RAY (OHM-M)
DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
0-1 Topsoil.
1-55 Clay, yellowish-brown,
I 20 silty, oxidized (till).
L a0
55-69 Sand, fine to coarse,
gravelly, subangular;
I 60 interbedded with lenses
of clay.
69-158  Clay, olive-gray, pebbly,
very silty (till).
L 8o -
F 100 +
120
- 140 4
158-210 Clay, olive-gray, very
I 160 - sandy (tili).
| 180
|- 200 4
210-310 Clay, olive-gray, very
sandy to very gravelly
(titl).
I 220 4
kzaoj

250




NDSWC 5751, Continued

LOCATION: 162-068-27CCC
ALTITUDE: 1740

{ET, NGVD)
NEUTRON GAMMA RESISTIVITY
(AP RAY {OHM-M)

<

| 420

L 260 -
| 280
I 3004
L 3201
| 340
L 360

DATE DRILLED: 7/10/80

DEPTH: 402
T

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

-330  Clay, brownish-gray, very
$iTty, pebbly (til11).

330-382 Clay, dark-gray to greenish-
gray; interbedded with
brownish-gray silt.

PIERRE SHALE

382-402 Shale, dark-gray, siliceous,
well-indurated, fissile.




NDSWC 6014

LOCATION: 162-068-28CCC DATE DRILLED: 9/29/81
ALTITUDE: 1740 DEPTH: 361

(FT, NGVD} Ty :
NEUTRON GAMMA RESISTIVITY

(AP1) RAY 1OHM-M}

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

0-1 Topsoil.

1-15 Clay, yellowish-brown,
[ 20 7 pebbly, oxidized {till).

15-39 Clay, olive-gray, silty
(till).

I 40 < 39-45 Sand, fine to medium,
gravelly; cobbles.
45-210 Clay, olive-gray, sandy
(ti11).
60
L g0 4
- 1w_
+ 120
I 140
r 160 -
1 180
L 200 -
210-238  Clay, olive-gray, gravelly
(ti11).
L 220 4
238-248 Sand, fine, yellowish-green,
clayey, oxidized.
L 240 4

|




I'DSWC 6014, Continued

LOCATION: 162-068-28CCC

ALTITUDE: 1740
FT, NGVD}

NEUTRON GAMMA
(2L 2)] RAY

|

| 420

RESISTIVITY
{OHM-M)

248-260

260-270

270-282

282-308

308-361

DATE DRILLED: 9/29/81

DEPTH: 361
FT

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT, Continued

Clay, yellowish-green,
sandy (till).

Sand, fine to coarse; inter-
bedded with subrounded
gravel; predominantly detrital
shate.

Clay, dark-gray (till); inter-
bedded with lenses of sandy
gravel.

Silt, dark-gray, clayey.

PIERRE SHALE

Shale, dark-gray, moderately
indurated, fissile.




Altitude:

GEOLOGIC
SOURCE

162-068-33DAA
(Log modified from C. A. Simpson & Son)

1738 feet

MATERTAL

Glacial drift:

Altitude:

TOPSOT ] —m e o o e e e
Clay, yellow, gravelly-
Clay, blue, gravelly-----

Clay, blue, very sandy-----cucocomcmmmcmmcmaaooos
Clay, blue, sandy---

162-068-34BAC
{Log modified from C. A, Simpson & Son)

1740 feet

Glacial drift:

Altitude:

TOPSOT] = e m e e e e
Clay, ¥elloWsmmom oo
Clay, blue, sandy-
Clay, blu@--rememocua . -

Gravel; mostly shale--
Clay, blue, Sandy--m-r-meoeos oo oo eeie e
Sand, clayey; With rOCKS~-veceommm oo
Sand, clayey------eewc--n .
Clay, blue, sandy--- .
Sand, dirty-e-e--amemeoos _
Sand, very fine, clayey--------- -
Sand, fine, clayey; SOMe Water--c--cemmcecemamcmoannns

163-065-10CCC
NDSWC 5770

1615 feet

Glacial drift:

] 2T
Clay, yellowish-brown, silty, very

sandy, oxidized (ti11)-comoom oo
Clay, olive-gray, very silty to

sandy (ti11 ) el

Pierre Shale:

Shale, dark-gray, siliceous, fissile,
FractuUrede e e e ee

Date drilled: 10/18/73
THICKNESS ~ DEPTH

(FEET) (FEET)

1 1
17 18
72 90
25 115
54 169

7 176

Date drilled: 1/16/73

1 1
49 50
25 75

115 190

5 195
40 235

5 240

2 242
13 255
10 265
10 275
50 325
13 338
37 375

8 383

7 390
10 400
55 455

4 454

Date drilied: 7/23/8D

1 1
9 10
45 55
27 82



163-065-12CCC

NDSWC 6039
Altitude: 1600 feet Nate drilled: 10/15/81
GEOLOGIC THICKNESS  DEPTH
SQURCE MATERIAL (FEET) {FEET)
Glacial drift: ;
[T T Ot L e LS L 2 2
Clay, yellowish-brown, silty, oxidized----ccecrocanunne 5 ?
pierre Shale:
Shate, brownish-gray, fractured, oxidized----c---vcoc--v 6 13
Shale, dark-gray, clayey, cohesive---o-acee 7 20
Shatle, grayish-black, siliceous, fractured 10 30
Shale, greenish-gray to black, clayey,
silty 5 35
Shale, grayish-black, siliceous, fractured----------n-- 25 60
Shale, grayish-green to black, clayey,
L R ) L e EECEE S 10 70
Shale, grayish-black, siliceaus, very
fractured - - 11 81
163-065-13ADB
{Log modified from C. A, Simpson & Son)
Altitude: 1585 feet Date drilled: 9/14/66
Glacial drift:
Topsoil - 1 1
Clay, yellow, sandy -- 13 14
Clay, blue, sandy; rockS---w-eccommreccocmoom e aamneene 14 28
Pierre Shale:
Shale, SaNAY-a-ccemmmmmcmroccceccorosesc oo me e 53 81
Shale, fractured -- - 54 135
163-065-18AAA
KDSHC 6038
Altitude: 1590 feet Date drilled: 10/15/81
Glacial drift:
Topsoil rermmammmsameocemomosesseeemeeaem—m——oeaoo 1 i
€lay, yellowish-brown, silty, sandy,
oxidized (i1 )omccmrommc e ceeme e 11 12
Clay, brown, oxidized (till}; predominantly
detrital shale 3 15
Clay, dark-gray (tit})}; predominantly
detrital shale---—eccommoammmmace e cecc oo mmaaeeae [3 20
Pierre Shale:
Shale, dark-gray, siliceous, bemtomitic,
fractured--——oo-cecameciecmmmermmeaceme e rese e -3 61
163-066-065AD
(Log modified from C. A, Simpsen & Son}
Aititude: 1524 feet Bate drilled: 2/18/72
Glacial drift:
T0p50itemmmcm s e mn e - 1 St
Sand, yellow--- OO - 27 28
Sand, blue, fine iy 103

2558




NDSWC 6034

LOCATION:  163-066-07BCC DATE DRILLED: 10/14/81
ALTITUDE: 1530 DEPTH: 221
{FT, NGVDI (FT)
NEUTRON RESISTIVITY
(API) (OHM-M)
DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
0-1 Topsoil.
L 20 4 1-10 Clay, yellowish-brown,
sandy, pebbly, oxidized
(ti11).
10-50 Clay, olive-gray, sandy
(til1); numerous cobbles.
| a0 4
50-76 Clay, olive-gray, silty.
. 60 .
76-102  Clay, olive-gray, sandy,
| g0 - pebbly (till).
I 100 A ;
102-126  Sand, medium to coarse,
subrounded; about 50
percent detrital lignite
grains.
120
126-140  Shale, grayish-black;
shove block.
L 140 4 140-148  Clay, darlg-gray, sandy,
pebbly (till).
148-190 Gravel, fine to coarse,
sandy, angular to rounded.
I 160 |
I 180 |
PIERRE SHALE
190-221  Shale, dark-gray, silty,
bentonitic.
I 200 A
- 220
L 240

256




LOCATION:

ALTITUDE:

(FT, NGVD}

NEUTRON GAMMA
RAY

(AP}

163-066-0700D

1530

L.

- 100

F 120 4

I 140

I 160

L 180 -

220

NDSWC 5768

RESISTIVITY
(OHM-M)

L 240 |

257

1-18

18-220

220-241

DATE DRHULLED: 7/22/80

DEPTH: 262
(FT)

DESCRIPTION OF DEPOSITS
GLACTAL DRIFT

Topsoil.

Clay, yellowish-brown, very

silty, gravelly, oxidized

(til1).

Clay, olive-gray, very silty
to sandy, pebbly (till).

Clay, olive-gray, silty,
very gravelly (till).




NDSWC 5768, Continued

LOCATION:  163-066-07D0D

ALTITUDE: 1530

(FT,NGVD)
NEUTRON GAMMA
(apH RAY

Altitude: 1535 feet

GEOLOGIC
SOURCE MATERIAL

Glacial drift:

T R e e el
Sand, fine, well-sorted, rounded, oxidized

RESISTIVITY

L 2gg -

{OHM-M)

163-066-10CCC

NDSWC 5769

Clay, yellowish-brown, silty, gravelly

R E o S

Pierre Shale:

Shale, dark-gray, siliceous, indurated,

fractured

163-066-11DCD

241-262

DATE DRILLED: 7/22/80

DEPTH: 262
{FT}

DESCRIPTION OF DEPOSITS
PIERRE SHALE

Shale, dark-gray, siliceous,
well-indurated.

Date drilled: 7/23/80

THICKNESS ~ DEPTH

FEET (FEEY

1 1

----- 9 10
10 20

42 62

NDSWC 6037
Altitude: 1560 feet Date drilted: 10/14/81
Glacial drift:
TOPSOT Tt mm e 1 i
Ctay, yellowish-brown, silty, sandy,
oxidized (till); boulder at 15 feet-----weecmcmecau.. 15 16
Pierre Shale:
Shale, dark-gray, moderately indurated,
FraCtUreden oo o e e e 45 61

163-066-17AAA

NDSWC 6036
Attitude: 1530 feet Date drilted: 10/14/81
Glacial drift:
TOPSOT Tt mmm e m e e e e e 1 1
Clay, yellowish-brown, sandy, pebbly,
oxidized (1T mmm e e e 11 12
Clay, olive-gray, sandy, pebbly (till) 3 15
Sand, coarse, gravelly, subrounded------ceeecomcacooooo F4 17
Clay, olive-gray (till); some boulders;
interbedded with detrital shale gravel
from 80 to 100 feefe-uoomommmmm e 83 100
Pierre Shale:
Shate, dark-gray, siliceous, fractured----e--ceccaooaoo-. 41 141

258




163-066-31DCC

NDSWC 6033
Altitude: 1528 feet Date drilled: 10/13/81
GEOLOGIC ' THICKRESS  DEPTH
SOURCE MATERIAL fFEET! (FEET)
Glacial drift:
Topsoilemecuoccnanax - 1 ]
Silt, yellowish-brown, oxidized~-- 6 7
Clay, yellowish-brown, silty, oxidized (tiil) 3 10
Clay, brown, sandy, oxidized (til1}meeommcmecuoooooao 3 13
Pierre Shale:
Shale, brownish-gray, fractured, oxidizedemweecemaceouas I'} 17
Shale, dark-gray, fractured; silty
TaMINALiONS - mmmmm e e e 84 101
163-067-010DD
(Log modified from C. A, Simpson & Son)
Altitude: 1532 feet Date drilled: 8/07/69
Glacial drift: ‘
Clay, yellow, sandy 23 23

Clay, blue, sandyeeewmecmoccccan 62 g5

Sand, clayey; coal 7 92
163-067-05€DC
(Log modified from C. A, Simpson & Son)
Altitude: 1552 feet Date drilled: 3/27/68
Glacial drift: '
TOPS0ilmmmemcmm e e ama ;e a e ———— 1 1
Clay, yellow, gravelly---.-. - 18 19
Clay, blue, sandy, harde-meceeermocoomoemccnccccccmane 29 48
Sand, COArS@memmmeemmacmdacmc e amrccccanamr;————————— 14 62
163-067-07DD
(Log modified from C. A. Simpson & Son)
Altitude: 1588 feet Date drilled: 7/09/70
Glacial drift:
TOPSOTlmemmmmecm e e 1 1
Clay, yellow, sandy------ 17 18
Clay, blue, gravelly 82 100
Sand, coarse- 4 104

259




163-067-09CCC

NDSWC 6040
Altitude: 1543 feet Date drilled: 10/15/81
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL FEET) (FEET)
Glacial drift:
Gravel, fine to coarse, rounded, oxidized----------~--- 10 10
Clay, olive-gray, sandy (till)----co=-c-commmmmamomanmn 12 22

gravel, fine to coarse; interbedded with silt
from 22 to 54 feet; about 40 percent coarse
rounded SaANd---c-ccmmmmmmm o e e smmmmene oo 81 103

Clay, olive-gray, very sandy {(till)--------- - 15 118
Gravel, fine, sandy; interbedded with clay-- - 12 130
Clay, olive-gray, sandy to gravelly (till)--- -- 22 152

Gravel, fine to coarse; interbedded with

lenses of clay; predominantly detrital
lignite and carbonate pebbles--o-c-—moooronaomoomomn 42 194

Pierre Shale:

Shale, dark-gray, Silty------c-ememmommaoocmcanommmaan 17 211

163-067-10CCCL

NDSWC 5765

Altitude: 1539 feet Date drilled: 7/18/80

Glacial drift:
Clay, yellowish-brown, very gravelly, oxidized
L e 10 10

sand, fine to medium, yellowish-brown, oxidized-- 5 15
Sand, fine to medium---m-ccomesmcmor oo emmen 25 40
Sand, fine to coarse, angular to subrounded- 20 60
Clay, olive-gray, silty, pebbly (till)----cemeomoaaonme 100 160
sand, fine to coarse; interbedded with lenses
of clay; about 30 percent fine gravel-------c-cccoee- 10 170
Sand, fine to very coarse, gravelly, angular
to subrounded-~--ememmmmmae e e 25 195
Pierre Shale:
Shale, dark-gray, siliceous, indurated, fissile-------- 27 222
163-067-10CCC2
NDSWC 5766
Altitude: 1539 feet Date drilled: 7/11/80
Glacial drift:
Clay, yellowish-brown, very gravelly, oxidized
[ R T e L L P L L B R b bbbty 10 10
Sand, fine to medium, yellowish-brown,
OxjdiZed-mmmmm e e e oo 5 15
Sand, fine to medium - 25 40
Sand, fine to coarse, angular to subrounded------------ 22 62
163-067-10CCC3
(Log modified from Lee's Well Drilling)
Altitude: 1540 feet Date drilled: 12/02/74
Glacial drift:
TOPSOT ) mmmmm e e oo o 1 1
Clay, yellow-- 11 12
YY1« e e L L L LR PR LR R 48 60
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NDSWC 6035

LOCATION:  163-067-10DDD DATE DRILLED: 10/14/81

ALTITUDE: 1535

DEPTH: 261
{FT. NGVD} T
NEUTRON RESISTIVITY
{AP1) {OHM-M)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

0-1 Topsoil.
1-12 Clay, yellowish-brown,
20 sandy, oxidized (till).
12-15 Clay, olive-gray, sandy,
pebbly (till?.
= 15-35 Sand, medium to coarse;

| a0 4 about 40 percent fine to

-
>
- 2w.
215-246  Gravel, fine to coarse,
rounded.
F 220 4
{
i L 240 J

=

medium subrounded gravel.

35-40 Gravel, fine to coarse,
sandy, subrounded.

- 60 4 40-58  Silt, dark-gray, clayey.
58-105 Clay, olive-gray, pebbly

(ti11); gravelly from 95
to 105 feet.

L 1m <
105-114  Gravel, fine, rounded.

114-146  Clay, olive-gray, pebbly
(tinn).
120 4

| 140
146-215 Sand, medium; interbedded

with detrital lignite and
fine to coarse gravel.

180 -

A

261




NDSWC 6035, Continued

LOCATION:  163-067-1000D DATE DRILLED: 10/14/81

ALTITUDE: 1535

{ET, NGVD} DEPTH: 261
iFT)
NEUTRON RESISTIVITY
(APL) {OHM-M)
DESCRIPTION OF DEPOSITS
g PIERRE SHALE
246-261  Shale, dark-gray, silty,
poorly indurated.
- 260 1
- 280 -
163-067-12CCC
NDSWC 5767
Altitude: 1530 feet Date drilied: 7/22/80
GEOLOGIC THICKNESS ~ DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:
Gravel, fine to coarse, sandy, oxidized-w---ev-cmeuacon 10 10
Clay, dark-gray, pebbly, silty to sandy
(BT Yo m s e e e 53 63
Sand, fine to medium, subrounded-------s--coowoooaaonnn 9 72
Sand, medium, well-sorted, subrounded-------~----e-o-u- 10 82
Sand, fine to coarse; interbedded with
Tenses 0f Silty Clay----mmmmmmmmcm oo 20 102
Si1t, dark-gray, clayey, pebbly (till);
abundant detrital lignite--e-eeeccoreomcoammcmanooae 18 150
Silt, brownish-black, carbonaceous-- 3 153
Silt, olive-gray, sandy----------o---- 11 164
Silt, dark-gray, clayey, pebbly (till}-- 33 197
Boulder, granite--memmommomm e 1 198
Pierre Shale:
Shale, dark-grayish-black, siliceous,
indurated, brittle---eommosmm oo 24 222
163-067-15008
(Log from Turtle Mountain Well Driilers)
Altitude: 1540 feet Date drilled:  8/30/77
Glacial drift:
TOPSOT T mm o o m e e e e 1 1
BFAVET o m o o e 26 27




HDSWC 5763

LOCATION:  163-067-18AA1 DATE ORILLED: 7/18/80
ALTITUDE: 1582 .
{FT, NGVD) D'E::'H' 282
NEUTRON GAMMA RESISTIVITY
arn RAY {OHM-M}
DESCRIPTION OF DEPOSITS
GLACIAL DRIFT
0-1 Topsoil.
1-36 Clay, yellowish-brown,
20 silty to graveily,
oxidized {ti11).
36-80 Sand, fine to coarse,
P——— angular to rounded;
“ [ 40 oxidized to 50 feet.
Ea
o
+ 60 4
IS
<3 >
= - 80 1 80-130 Sand,< coarse, subangular;
== Sinterbedded with fine
gravel.
s
S ‘
< 1]
= - 120
o>

> 130-144  Clay, brownish-gray, very
silty and sandy, pebbly
(tinl).

b ‘40 .

. Clay, dark-gray, very
sandy {till); occasional
thin lenses of fine to
coarse gravel.

| 160 -

.E | 180

€>
< %
.220~
230-261 Sand, fine to coarse,
gravelly, angular to
L 240 |
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NDSWC 5763, Continued

LOCATION: 163-067-18AAA1 DATE DRILLED: 7/18/80
ALTITUDE: 1582 DEPTH: 282
(ET, NGVD) T )
NEUTRON GAMMA RESISTIVITY
(AP) RAY (OHM-M}
DESCRIPTION OF DEPOSITS
PIERRE SHALE
260 7
261-282 " Shale, dark-gray, silty,
bentonitic, well-indurated.
r 280“
LooJ
163-067-18AAA2
NDSWC 5764
Altitude: 1582 feet Date drilled: 7/18/80
GEOLOGIC THICKNESS ~ DEPTH
SOURCE MATERIAL (FEET) FEET)
Glacial drift:
TOPSOT T mmm e e oo e e el 1 1
Clay, yellowish-brown, silty to gravelly,
oxidized (Li11])ammmm oo 35 36
Sand, fine to coarse, angular to rounded;
oxidized to 50 feetwwcoeommm oo 44 80
Sand, coarse, subangular; interbedded
with fine gravel----ccommmo e 50 130
Clay, brownish-gray, very silty and sandy,
pebbly (LiT])ammo oo e 12 142




LOCATION:

ALTITUDE:

{FT, NGVD)

NEUTRON
(aPH)

NDSHC 6041A, 6041B
163-067-18BBB1, 2

1610

S.P. RESISTIVITY
mv} (OHM-M)
0-1
1-18
2 |
18-34
; /’ﬁ-sz
I 40 -
- m p
L g0 ’:'
I’l
Lwo{ <
A 100-128
w20 ¢
‘\
K 134-169
\ 140 ;
'I 'l’
. !
H J
< F160 | !
H /169-198
¢ Hiso- :
\ 198-272
L 2004
{ 5 NOTE
:: '.‘
T 220
v
3
¢ L 240

DATE DRILLED: 10/15/81

DEPTH: 461
FT)

DESCRIPTION OF DEPOSITS
GLACIAL DRIFT

Topsoil.

Clay, yellowish-brown,
pebbly, oxidized {till).

Clay, dark-yeliowish-brown,
pebbly, oxidized (till).

Clay, olive-gray, pebbly
(ti11).

Sand, medium to very
coarse; about 40 percent
fine angular gravel;
predominantly detrital
shale. Y

Clay, olive-gray, pebbly
(tin).

Sand, fine, well-sorted,
subangular; predominantly
quartz and about 10
percent detrital lignite
grains.

Sand, coarse; interbedded
with fine rounded gravel.

34277Si1t, yellowish-brown,
‘~:,c1ayey, oxidized.

Silt, olive-gray, clayey.

Clay, medium-gray, very
silty, pebbly (till).

Clay, olive-gray (till);
interbedded with lenses of
sand and gravel.

—————— Long normal

Short normal




LOCATION:

ALTITUDE:

(FT, NGVD)

NEUTRON
1APT)

1610

S.P.
(Mv)

~

NPT

e DR L R

[ S

I 260

I 280

:

Peeen

v

NDSWC 6041A, 6041B, Continued
163-067-18BBB1, 2

RESISTIVITY
{OHM-M)

L 300

320

t 340 4

r 380

b 400 -

420

L 440

t 460

272-2590

290-338

338-356

356-386

386-461

DATE DRILLED: 10/15/81

DEPTH: 461
(FT}

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

Clay, dark-gray, pebbly
{till).

Sand, very coarse; inter-
bedded with coarse gravel.

Clay, olive-gray (till);
interbedded with lenses
of sand and gravel;

abundant detrital shale.

Clay, dark-gray, silty to
sandy (till).

Clay, greenish-gray, silty.

-Long normal

Short normal




163-067-28BCC
(Log modified from C. A. Simpson & Son)

Altitude: 1590 feet Date driltled: 10/18/65

GEOLOGIC THICKNESS  DEPTH

SOURCE MATERIAL (FEET) (FEET)

Glacial drift:
TOPSOT T oo e e e . 1 1
Clay, yellow 21 22
Clay, blue 28 50
Clay, blue 5 55
Clay, blue 55 110
Clay, blue, sandy 80 190
Sand, slightly clayey---- 27 217
Sand, clayey, and gravel- 13 230
Sand- e 2 232
Br Ve = m oo e e L 1 233

163-067-34C0D .
{Log modified from Church Well Boring)

Altitude: 1575 feet Date drilled: 7/15/75

Glacial drift:
Topsoil, blacke-eococmamm e . 2 2
Clay, yellow, sandy-----c---u 2 4
Clay, yellow-----cu_ ——— 17 21
Clay, dark-yellow-e--—ccuoo.. 6 27
‘Clay, dark-yellow and blue--- 11 38
Sand, COAPS@- == mmmmm e .. 8 46
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LOCATION: 163-068-12CCC

ALTITUDE: 1625

{FT, NGVD)
NEUTRON GAMMA
(APt RAY

%

F 401

| 80

20

- 120 4

1407

[ 1807

I 2001

B 220“

NDSWC 5762

RESISTIVITY
(OHM-M)

0-1

1-8

23-50

50-110

110-158

158-185

185-254

240 J

DATE DRILLED: 7/17/80

DEPTH: 262
{FT)

DESCRIPTION OF DEPOSITS
GLACTAL DRIFT

Topsoil.

Clay, pale-yellowish-brown,
very silty, pebbly, oxidized
(til1).

Clay, yellowish-brown, silty,
sandy, gravelly, oxidized
(ti11).

Clay, olive-gray, very silty,
pebbly (til1).

Clay, olive-gray, very silty,
gravelly (till).

Clay, dark-gray, silty, sandy
(ti11); gravelly from 136 to
143 feet.

Clay, olive-gray, very silty
(ti11); interbedded with
dark-gray silt.

Clay, brownish-gray to dark-
gray, very silty to sandy,
pebbly (till}).




NDSWC 5762, Continued

LOCATION: 163-068-12CCC

ALTITUDE: 1625
(FT, NGVD)

NEUTRON GAMMA
(AP RAY

LOCATION:  163-068-16AAA

ALTITUDE: 1688
(FT, NGVD}
GAMMA
RAY

RESISTIVITY
OHM-M)
L 260
F 280
NDSWC 5761
RESISTIVITY
{OHM-M)
20
| a0 |
L 60
L a0 |
| 100 4
120
L 140 -

DATE DRILLED: 7/17/80

DEPTH: 262
{FT)

DESCRIPTION OF DEPOSITS

PIERRE SHALE

254-262  Shale, dark-gray, siliceous,
well-indurated, fissile.

DATE DRILLED: 7/17/80

OEPTH: 122
(FT}

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

Topsoil.

1-32 Clay, yellowish-brown,
silty, pebbly, oxidized
(till).

32-80 Clay, o]ive-c);ray, silty,

pebbly (till); interbedded
with lenses of gravel.

PIERRE SHALE

80-122 Shale, dark-gray, siliceous,
fissile, fractured.




LOCATION:

ALTITUDE:

{FT, NGVD)

163-068-178BB

1735

NEUTRON GAMMA

(API)

RAY

Jrmy

{1407

[ 160

[ 180

L 200 4

220

- 240°

NDSWC 5760

RESISTIVITY
(OHM-M)

DATE DRILLED: 7/17/80

DEPTH: 262
FTY

DESCRIPTION OF DEPOSITS
GLACTAL DRIFT

12-58

58-130

130-148

148-208

208-248

270

Topsoil.

Gravel, fine to coarse, sandy,
rounded, oxidized.

Clay, pale-yellowish-brown,
sandy to gravelly, oxidized
(til1).

Clay, olive-gray, very silty,
gravelly {till}.

Silt, olive-gray, clayey.

Clay, olive-gray, very
silty, very gravelly (till).

Clay, dark-gray (till);
predominantly detrital
shale.

PIERRE SHALE

Shale, dark-greenish-gray,
silty, indurated.




LOCATION:

ALTITUDE:

{FT, NGVD}

RDSWC 5760, Continued

163-068-178BB

1735

NEUTRON GAMMA

{APY)

RAY

&

+ 380 4

| 420

RESISTIVITY
oM

L4a

DATE DRILLED: 7/17/80

DEPTH: 262
tFmy

DESCRIPTION OF DEPOSITS
PIERRE SHALE, Continued

248-262  Shale, dark-gray, siliceous,
well-indurated, fissile.




163-068-27BB
{Log modified from Strassberg, 1954)

Altitude: 1729 feet Date drilled: 9/16/53
GECLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET (FEET)
CRETACEQUS SYSTEM:

Niobrara Formation (top): 845
Greenhorn Formation (top): 1,228
Dakota Formation (top): 1,610

JURASSIC SYSTEM:

Morrison Formation (top): 1,764
Sundance Formation (top): 1,790
Piper Formation (top): 2,035

MISSISSIPPIAN SYSTEM:
Lodgepole Limestone (top): 2,126
Englewood Limestone (top): 2,277

DEVONIAN SYSTEM:

Lyleton Formation (top): 2,310
Nisku Formation (top): 2,338
Duperow Formation {top): 2,411
Souris River Formation (top): 2,718
Dawson Bay Formation (top): 2,894
Ashern Formation (top): 3,151

SILURIAN SYSTEM:
Interiake Formation (top): 3,182
ORDOVICIAN SYSTEM:

Upper Stony Mountain Formation (top): 3,521
Lower Stony Mountain Formation (top): 3,617
Red River Formation (top): 3,695
Winnipeg Shale (top): 4,274
Winnipeg Sandstone (top): 4,404
Granite (top): 4,425
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LOCATION:

ALTITUDE:

{FT, NGVD)

163-068-32CCC

1755

NEUTRON GAMMA

AP

RAY

E'.

-

Lol

Aw“vj

A o A

I 100 |

I 120 4

L 180

I 180 4

I 220

NDSHC 6015
DATE DRILLED: 9/29/81
DEPTH: 381

{FT)

RESISTIVITY
{OHM-M) 3
DESCRIPTION OF DEPOSITS

GLACIAL DRIFT
0-1 Topsoil.

1-20 Clay, yellowish-brown, silty,
oxidized {til1).
20-27==— Clay, dark-yellowish-brown,
{ pebbly, oxidized (£i11).
27-176 = Clay, olive-gray, silty (till);

occasional thin lenses of
sandy gravel and cobbles.

176-225

Clay, olive-gray, silty to
sandy (till).

225-232  Gravel, fine, sandy; inter-
bedded with clay.

L 240

fE:______jffE£§3:256 Silt, dark-gray, clayey.




LOCATION:

ALTITUDE:

(FT, NGVD)

NEUTRON GAMMA

{APY}

NDSWC 6015, Continued

163-068-32CCC

1755

RAY

260

- 280

b 300

F 320

[ 340

I 360

b 3804

- 400

r 4204

- 440+

L 460

L 480

RESISTIVITY
{OHM-M}

274

256-277

277-366

366-381

DATE DRILLED: 9/29/81

DEPTH: 381
{FT}

DESCRIPTION Of DEPOSITS

GLACIAL DRIFT, Continued

Clay, dark-gray; interbedded
with silty lenses of detrital
lignite.

Clay, dark-gray {ti117};
predominantly detrital
shatle.

PIERRE SHALE

Shale, dark-gray, indurated,
fissile.




164-065-29CC8
(Log modified from Peterson Well Co.)

Altitude: 1590 feet Date drilled: 5/25/67
GEOLOGIC THICKNESS  DEPTH
SOURCE MATERIAL (FEET) (FEET)
Glacial drift:
Clay, YelloW-mcmma oo 18 18
Clay, gray--—--—meecemmm e 22 40

Pierre Shale:
] T et e e 20 60

Shale, crumbly 5 65
Shalemmmmres s 70 135
164.067-28CBD
{Log modified from C. A. Simpson & Son)
Altitude: 1540 feet Date drilled:  3/10/72
Glacial drift:
ROAAFTTT mm e e e e e e 7 7
Clay, yellow- 13 20
Clay, blue-weremmmoceoaaaaan 90 110
Sand----ncen- - B ettt 7 117
Clay, blue, slightly sandy----cecmmmmmcmcmcccvceceeenae 33 150
Clay, blue, gravelly-mcececacamecrmman e cceceeccaeae 30 180
Clay, blue, sandy--e~ccrmmmm e cmm oo 10 190
Clay, blue, very sandy----m-~eommmee el 6 196




TABLE 4.--Chemical analyses of ground water for major constituents

[Chemical analyses of ground water for major
constituents are yrouped according to aquifer.]

Principal aquifer Specific conductance
112, Pleistocene Value shown is the field specific
211, Upper Cretaceous conductance measured at the well

at the time of inventory.
BGFYV, buried glaciofluvial
deposits
OTSH, outwash deposits
PIRR, Pierre Shale
ROLL, Rolla aquifer
SPRD, Spiritwood aquifer
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TABLE 5.--Chemical analyses of ground water from
selected wells for trace elementsl/

[Analyses reported in ug/L]

(&) (4 =] () o

(=Y [os] o © =€
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(X2 ~ o~ w O

o~ o aal o (=]
Location ' l ' | [

r~ ~ Ly [=e] pte]

e el f¥e] o 0

@ o > S ~

w w o o 0
Well depth (ft) 124 321 186 113 125
Date of collection 5/14/81 5/13/81 5/13/81 5/14/81 5/13/81
Aluminum (A1) 0 0 0 5 0
Arsenic (As) 7 2 1 7 1
Barium (Ba) 100 0 200 0 200
Beryilium (Be) 0 0 0 0 1
Cadmium {Cd) 4 0 1 0 1
Chromium (Cr) 10 0 10 10 10
Cobalt (Co) 0 1 0 0 3
Copper {Cu) 1 0 1 1 5
Lead (Pb) 0 1 1 1 2
Lithium (L1) 220 200 250 230 50
Mercury (Hg) .1 .1 .2 .0 .1
Molybdenum (Mo) 5 3 0 17 10
Nickel (Ni) 2 2 2 2 0
Selenium (Se) 0 0 -- 0 0
Strontium (Sr) 1400 100 330 1300 470
Vanadium {V) 1.0 4.0 21 1.0 1.0
Zine (Zn) 230 110 830 790 20

1_/Ana1yses by the U.S. Geological Survey
Hydrologic Laboratory, lLakewood, Colo,
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