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SELECTED FACTORS FOR CONVERTING
INCH-POUND UNITS TO THE INTERNATIONAL SYSTEM
OF UNITS (S1)

A dual system of measurements--inch-pound units and the
International System of Units (SI)--is given in this report. SI is
an organized system of units adopted by the llth 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)

Cubic foot per second 0.02832 cubic meter per
(ft3/s) second (m3/s)

Foot (ft) 0.3048 meter (m)

Inch (in.) 25.4 millimeter {mm)




GROUND-WATER DATA
FOR
MCKENZIE COUNTY, NORTH DAKOTA

By
M. G. Croft

INTRODUCTION

The investigation of the geology and occurrence of ground water
in McKenzie County (fig. 1) was made cooperatively by the U.S.
Geological Survey, North Dakota State Water Commission, North Dakota
Geological Survey, and McKenzie County Water Resource District. The
results of the investigation will be published in three separate
parts. Part I is an interpretive report describing the geology of the
study area, part II {(this report) is a compilation of the ground-water
data, and part III1 is an interpretive report describing the ground-
water resources. Part Il makes available geologic and hydrologic data
collected during the county investigation and functions as a reference

for the other reports.

Purpose and Objectives

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 and confining
beds; (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 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
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FIGURE 1.—County ground-water studies in North Dakota.



public land classification system used by the U.S. Bureau of Land
Management. The system is illustrated in figure 2. The first numeral
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 (10-acre or 4-ha tract). For example, well
150-104-15ADC is in the SW1/4SE1/4NE1/4 sec. 15, T. 150 N., R. 104 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 McKenzie 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 North Dakota State Water
Commission personnel: Alan Comeskey and Alan Wanek for logging of
test holes, 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
1976 and 1981, are listed in tables 1-7. Points 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) lithologic and geophysical logs
of test holes and wells, (4) chemical analyses of ground water, (5)
chemical analyses of water from streams, (6) hydraulic conductivity
and porosity values determined by laboratory tests, and (7} analyses

of selected gases from ground water. The data provided are useful for
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evaluating geologic and ground-water conditions in McKenzie 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 different 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 open-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 orderito obtain water levels and water samples
from several aquifers. The observation wells were constructed of
1-1/4-inch (32-mm) plastic casing or 2-inch (51-mm) steel casing.
Several 6- or 12-foot (1.8- or 3.7-m) screens were set in the aquifer.
The observation wells were developed by backwashing and were pumped
a minimum of 5 hours before water samples were collected for analysis.
Many of the deep bedrock wells were pumped 20 to 30 hours before

sampling.

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 McKenzie County. Water-level measurements taken as
part of this study began in 1979 and extended through December 1983.
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.
Logs from test holes drilled during prevjous unpublished investiga-
tions have dates before 1976. Logs of test holes drilled as part of
this project have dates after 1976. Most test holes drilled during
this project and some municipal and industrial wells have a graphic,
electric, and gamma-ray log in addition to a description of the
materials penetrated. The electric 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 Geological 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 wé11
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 generally were those described
by Brown and others (1970). The results are expressed in milligrams
per liter {mg/L) or micrograms per liter (ug/L). A microgram per
liter is one-thousandth of a milligram per liter. Due to the
difficulty and expense associated with development of many bedrock
test wells, water-sample analyses are marginal, particularly the pH. !

Drinking-water standards were established for interstate carriers
by the U.S. Public Health Service (1962) and generally were accepted
as applicable to public water supplies. The Federal Water Quality Act
of 1965 provided for the establishment of water-quality standards for

all interstate waters. Water-quality criteria for public supplies,




farmsteads, industrial, and agricultural uses were established by the
U.S. Federal Water Pollution Control Administration {1968). The North
Dakota State Department of Health (1970) adopted a set of water-
quality standards within the framework of the national guidelines for
interstate streams. The latest criteria for primary drinking-water
standards were published by the U.S. Environmental Protection Agency
(1976).

According to the 1976 standards, the following are the maximum
contaminant levels for inorganic chemicals other than fluoride.

Concentration

Substance (mg/L)
Arsenic (AS)emmmmmm oo m e s 0.05
Barium (Ba)=mmm oo e 1.0
Cadmium (Cd)--cmmmmm et oo eeeea s .01
Chromium (hexavalent, as Cr)e---coommmmacoooo oo .05
ledd (Pb)-comomm o e .05
Mercury (Hg)-----=ce e eeeeeee e .002
Nitrate (s N)--coccmcmmm oo 10
Selenium (Se)--mcmmmmc e e n .01
Silver {(Ag)-c-ccccm e - .05

The concentration of fluoride is determined by the annual average of
the maximum daily air temperature for the locality. The maximum
concentration 1imit for McKenzie County is about 2.4 mg/L.

The differences between mandatory and desirable standards can be
illustrated by the discussion on page 33 of the 1962 U.S. Public
Health Standards. It is as follows:

"It should be emphasized that there may be a great difference
between a detectable concentration and an objectionable concentration
of the neutral salts. The factor of acclimatization is particularly
important. More than 100 public supplies in the United States provide
water with more than 2,000 mg/L of dissolved solids. Newcomers and
casual visitors would certainly find these waters almost intolerable
and, although some of the residents use other supplies for drinking,
many are able to tolerate if not enjoy these highly mineralized
waters.

"Relatively little information is available on consumer attitudes
toward mineralized water. 1In this connection, the findings of a
survey made by the California State Department of Public Health...
showed that in five communities where the public supplies were highly

mineralized, about 40 percent of the families surveyed purchased




bottied water and about 50 percent stated they were dissatisfied with
the water. These supplies had dissolved-solids contents in the range
of 500 to 1,760 mg/L. Calcium, sulfate, and magnesium were the
dominant ions present, with sulfate concentrations in the range of 300
to 700 mg/L.
"The taste threshold for magnesium is said to be 400-600 mg/L...."
The following sections on the origin and practical significance

are adopted largely from Hem (1970) and Durfor and Becker (1964).
Chemical Constituents in Solution

Silica {$i02)

Weathering processes dissolve silica from practically 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. Water 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 in
natural water. Calcium and magnesium cause water hardness and, with
anions, can form scale on utensils and .in water heaters, boilers, and

pipes.

Sodiu- and Potassium {(Na and K)

Sodium and potassium are present in many igneous 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 Tower than the
concentration of sodium. Water that contains a large proportion of
sodium salts generally is 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 (HCO3 and CO3)

The carbon dioxide that is dissolved in naturally circulating
water is the most common of the weak acids in natural water. The
ability of the weak acids in natural water to neutralize acid is
defined as alkalinity. Equivalent concentrations of bicarbonate and
carbonate ions to specified pH's of the weak acids in a sample are
expressed in this publication. High concentrations of these ions
precipitate with available calcium and magnesium on the heating of the
water. This scale-forming characteristic is considered undesirable.

Alkalinity can be calculated from the analyses by using the
formula:

Alkalinity (as CaC03) = 0.82{HC03)+1.67(C03)

Sulfate (S0D4)

Sulfate, an oxidation product of sulfur, is not a major
constituent of the earth's crust but is widely distributed in sedi-
meritary rocks as metallic sulfide. Pyrite is associated with deposits
such as coal. Upon weathering or through bacterial action, metallic
sulfide deposits yield sulfate to ground water. Large quantities of
sulfate may also be dissolved from beds of gypsum and deposits of
sodium sulfate. The laxative effects commonly experienced with water
having sulfate concentrations exceeding 600 mg/L, particularly if much

magnesium or sodium is present, make high concentrations undesirable.

Chloride (C1)

The salty taste imparted by concentrations in excess of 400 mg/L




may impair the water's usefulness for drinking and some other

purposes.

Fluoride (F)

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

mottling 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 leaching 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 reported quantity of dissolved solids (residue on evaporation
at 180°C) consists mainly of the dissolved mineral constituents in the
water. It may also include some organic matter and water of
crystallization. The effect of salinity, or dissolved solids, on the
osmotic pressure of the soil solution is one of the most important
water-quality considerations. Water containing excessive dissolved

solids should not be used for irrigation.
Properties and Characteristics of Water

Hardness
Calcium and magmesium 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
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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 noncarbonate 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 CaCo03

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

Percent Scdium and Sodium-Adsorption Ratio (SAR)

The percent sodium is the percentage 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:

Na*t

/ [Ca**]+[Mg*+]
2

whaere the concentrations of the ions are expressed in milliequivalents

SAR =

per liter. The U.S. Salinity Laboratory Staff (1954) divided water
into 16 classes, depending upon the SAR and specific conductance. The
classifications indicate the usefulness 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

11




conduct an eiectric current, Approximately 65 to 70 percent of the
specific conductance (in micromhos) is an estimate of the amount of
dissolved solids (in wmilligrams per liter) in water; however, this
relation is not constant and will vary with the chemical composition

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 measure 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 also is 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) except for well Tlogs, which are given in degrees
Fahrenheit. Degrees Celsius and the equivalent temperature in degrees

Fahrenheit are given in the following tabile.

Degrees Degrees Degrees Degrees Degrees Degrees
Celsius Fahrenheit Celsius Fahrenheit Celsius Fahrenheit
(°c) (°F) (°c) (°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

12




Hydraulic Conductivity and Porosity Values

Values for hydraulic conductivity and porosity determined in the
laboratory are l1isted in table 6. The values can be used to estimate

the yield of wells.

Analyses of Selected Gases in Ground Water

Thirteen water samples were analyzed for major gases by Don W.

Fisher, Reston, Va. The results are in table 7.
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TABLE 1.--Records of wells and test holes

Qwner

FAA, Federal Aviation
Administration

NDSWC 5952, North Dakota State
Water Commission, test hole
number 5952

USFS, United States Forest
Service

USGS 16, United States
Geological Survey, test hole
number 16

USNPS, United States National
Park Service

Water level (feet)

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

dry
flowing
pumping

oMo
. v

-

Use of water

commercial
domestic
irrigation
industrial
public supply
stock

unused

CLVITVEZ—ITO
v e e e e e

16

Principal aquifer

110, Quaternary

112, Pleistocene

125, Paleocene

211, Upper Cretaceous

BNPR, Bennie Peer aquifer

CRCK, Cherry Creek aquifer

CRNB, Charbonneau aquifer

HCFH, Hell Creek Formation-Fox Hills
Sandstone

LDLW, Ludlow member of Fort Union
Formation

LLMR, Little Missouri aquifer

TBCG, Tobacco Garden aquifer

TGRY, Tongue River member of Fort
Union Formation

YLMR, Yellowstone-Missouri aquifer

Specific conductance

Value shown is the field specific
conductance measured at the well
at the time of inventory unless
otherwise indicated.

Altitude of "
land surface (feet)

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
Tocal mean sea level at any
particular place.




BEPTHM TO CASING DATE SPECISIC ALTITUDE

DEBTH pestH  EImST S1am- WATCR ] 'EH] CONTUCTANCE OF LAND

DRILLED OF WELL OPENING ETER DATE LEVEL LEVEL OF PRINCIPAL CuMHO/CH TEMPERATURE SURFACE

LOCAL NUMBER CWNER (FEET)  (FEET) (FEET) CINCHES)  COMPLETED (FEET) MEASURED  WATER  ACUIFER AT 25°C)  (UEGREES C) CFEET)
145-063=C30301 NDSWC 5952 1720 1683 1659 2 08/1471981 10/31/1983 v 125L0LW 2350 15,0 2590
165098030902 NDSWC 59524 885 264 34C 2 0871471981 10/3171983 u 125T5RY 2900 5.0 2590
145-093=-04L0 ROYAL RESOURCES 10024 -- == -- Gi/1471570 -- - - -- -- 2602
145-093-073C8 IU3KE, GERALD 1] 90 75 4 29/2871972 65.00 4972371972 s -- 159C 10.5 2610
1645-093-2CCAA JOST, RALPH s2c -- -- - 0872671972 -- -- u - -- -- 2640
145-093=34DCa GLOVATSKY, PETE 2013 2013 1933 4.75  C9/01/1977 343.00 0970171977 H,s 2T1HCFR 1550 17.0 2585
165-099-01890 KESSEL, PAUL 75 75 45 [ 1070171972 1070121972 H,S -- - - 2540
145-C39-0348 HUNT OIL 10423 - -- - 0370471961 -- -- -- -- -- 2669
145-099=11004 FLECK, WILLIAM 106 160 L] 4 0370571977 53/05/1977 H -- 3300 13.8 2665
145-099=12400 CHERNENKO, GEORGE 96 95 84 H 0870371975 03/03/71975 i - -- -- 2625
165-099-12CA3 LEE, GEORGE 10 119 92 H 1200574977 1270571977 " -- 2400 1.5 2640
145-099=12C24 CARSON, RAYMOND 94 90 20 5 0772971973 0772971973 K -- -- 2660
145-099=12C38 LEE, GEORGE 108 105 93 s 3771871976 3741371976 » 3500 13.0 2665
165-109-14€C TEXACO 9547 .- -- -- 05/15/1960 -- -- - -- -- 2320
145-101-0743 TROTTER, LSIGHTON 230 262 262 5 C1/15/1974 0171571974 [ -- 2000 12.7 2174
145=121=1035¢C BELCO PET. 9550 -- - -- 0972171978 -- -- -- -- -- - 2299
145=101-17C¢C TROTTER, EDGAR 1300 1300 1250 5 08/29/1977 F s -- 1700 13.5 2180
165=101=1984C TROTTER, EDGAR 1305 1305 1230 2 07/31/1975 F s -- 1300 17.0 2150
1.5=102-11348 TROTTER, JONN 638 638 599 4 1073171959 £ - s -- 1900 14,5 2080
145=102=1543C BRIGHT, J.C. 1255 1255 1212 1.25  09/17/1970 57.50+ 0671371989 s ZVIHCFH 1500 18.0 2150

-

145-102-20008 TRITTER, LEIGHTON 608 608 514 4 12/16/195% 18.40% 11/02/1579 5 125LCLw 2090 13.0 2060
145=1G2-2644 TROTTER, LEIGHTON 417 417 375 4 1241771959 F -- s - 1250 12.5 2190
145-102-27(33 GOLDSBERRY, VERNON 124C 1240 1206 3 1172971965 F 3 211HCFH 1520 19.9 2176
145=103-13C0A FARMLAND 2657 -- -- -- 06/26/1976 -- -- -~ - .- -- 2657
145-1C4=-0934C TESCAER, J1IM 346 346 33¢ 5 06/22/1972 266,00 06/22/1972 s -- - -- 2435
145~104=163¢8 NOSWC 8042 560 785 761 2 1072771981 333.79 1073171983 u 125T8RY 2130 13.5 2455
145=104-2133C SCRRELL, JAY 220 220 180 6 04/25/1974 95.00 042571974 s -- -- -- 2335
145-104-275¢C SPERRY, KYLE, JR. 16 160 120 5 1210671974 104.09 1240671974 s -- - -- 2342
146-093-04CCA WATSON, W4OQDIE 76 75 6% 5 C8/29/1972 40,99 CS/2II1972 H.S - 43¢ 13.4 2530
164=399-01355 AYERLY, G.S. 4t 40 20 5 0772471973 20.63 C7/2471373 n -- -- -- 2612
146=099=06CCA CARSON, WALLACE -- 1300 -- - et 12.00+ 10/10/1978 H 211HCFH 1200 15.0 2200
146-097-26352 LEE, JOHN 78 78 58 4 1172971974 52.90 1142971874 " -- 430 10.2 2650
1Tué=101=14Z5C TEXACO 9730 - - - Q771071960 - - - - - - 2379
166=1C1-3G5031 HARTMAN, LOREN 1320 1320 1265 2 1172271974 3 -- s -- 1710 17.5 2105
146-101=302052 HARTHAN, LOREN 1300 1303 1240 2 12712711974 £ -- s 2114874 1700 17.5 2155
146=151-31540 TROTTER, EDGAR 1435 1435 1326 H 5772371975 F -- s -- 145C 1345 2170
156=101-33434 NUSWE 5651 60C 436 418 2 9740771931 49,53 W/3171983 u 125768V 2360 13.0 2125
146-102=26CC2 NISHC 11586 40 -- - - 0571971581 -~ -- v -- -- -- 2055
146-102-26C08 NISHE 11535 116 81 78 1.25  G5/1971981 12.00 uSs27/1921 A 110LLMR 2450 2059
146=102-253C3 NDSAC 11534 47 -- -- - 05/19/1981 -- -- v -- - -- 2058



DEPTH TO CASING DaTE SPECIFIC ALTITURE

UEPTH DEPTH  FIRST DIAM- WATER WATER usE CONDUCTANCE OF LAND

DRILLED OF WELL OPENING ETER DATE LEVEL LEVEL GF PRINCIPAL  (uMHO/CM TEMPERATURE SURFACE

LGCAL NUMBER OWNER (FEET) (FEET) (FEET) (INCHES)  COMPLETED (FEET) MEASURED  WATER  ACUIFER AT 25% ) (CEGREES C) (FExT)
1458=1G2-278Ca NELSON, ALVIN 1310 1310 1260 5 0271271974 30,00+ 06/1u/1980 s ZHIHCFA 1400 14.5 2127
146-102=344BC ROCKEMAN, LLOYD 1395 1395 1352 H 0970671977 1170171973 s Z11HCFH 1500 1440 2158
146-103=023CC RIVET, LEON 1520 1520 1455 2 3510971977 05/0%71977 E Z11RCFn 1760 9.0 2240
165-103-02250 RIVET, PIERRE 326 276 -- 4 0673071972 G6/33/1972 H -- -- -- 2250
146=153=0782 TARGET OIL 5568 -- - .- 1171571969 -- -- -- -- -- -- 2276
1645=103-09550 GENERAL 13101 - - - 0271671971 -- -- -- - -- - 2355
1a4=103=268aC NDSWC 5946 940 - -- -- 0772371981 - -- y -- - -- 2400
146-103~31aD2 GOLDSBERRY, VERNON 455 420 420 4 07/18/1966 254400 07/13719%6  H,$ -- -- - 2355
166=103-34CC0 GRAZING 4SS50C. 1705 1563 1663 4 1273071973 ¢62.00 1273071972 3 -- -- -- 2455
146=104-G3CLC1 NDSWC 5632 162 - -- - 1071471979 -- -- u -- -- - 2275
146-104=030CC2 NOSKC 5947 200 - -- - 0772371981 -- u -- -- -- 2274
146=104-050C4 BEERY 430 405 405 4 1270871967 1270871967 H.5 -- -- -- 2270
146=104=06ACC WHEELING, HOWARD 420 220 200 s 1170271977 11702/1977 s -- -- - 2245
146=134=0730 WHEELING, JOSEPH 502 285 245 5 0172471973 6172471973 W, § - -- -- 2300
140-104=07CC TARGET OIL 5954 - .- - 1270371969 -- -- -- - -- 2440
144-104-C9040D MINOW, JIM 282 275 27s 4 0672471971 Gs/2471971 .l -- -- -- 2290
14610427860 GRAZING ASSOC. 760 760 710 6 1172611977 1172671977 H -- 2070 13.0 2500
146=105-11¢C0¢ LARSON, ™ARY 290 290 270 5 10/30/1973 1043071973 5 -- 2350 3.0 2300
146=105~13453 NISWC 11587 160 - -- - 0571971981 - ] -- -- -- 2326
146=105-22A48 BERZEL, JOE 60 60 35 5 12128711974 1272871974 5 -- b - 2270
147-093-02aCD ORF, JERRY 1265 1265 -- -- 08/16/1975 11/03/1978 5.4 -- 2800 16.0 1928
147-098-02C24 NDSWE 5950 572 542 530 2 0870571981 0972171931 U 125TGRY 1250 t2.0 1780
147-098-0454A0 DANIELSON, CLARENCE 1130 1130 - -- - £ -- 5 -- 2300 15.0 2920
147-098-094AC MURRAY, AGNES -- 710 -- - - 13.90¢ 06/247133G s 125L0LH z500 1443 1950
147-093-104C3 GRAZING 4550C. 220 220 200 6 0773071973 130,00 Q773071973 s -- -- -- 2120
167-098=34AC DUNCAN OIL 10070 -- - -- 1172871977 - -- -- -- == - 2501
147-099=04AC USNPS 46 49 25 3 05/10/1976 21.00 us/1071976 H - 1750 99 1950
147-099-1700¢C GRAZING ASSOC. 2035 1955 1930 o 0670771976 360,00 u6/07/1975 s .- 2200 20.0 2542
147-100-200081 CEYNAR, ARNOLD 750 750 -- 1.25 0170171971 18.50+ U6/ 2671980 s 125L0LW 2520 13.0 2610
147-100-200032 CEYNAR, ARNOLD _133¢C 1330 1290 1.25 1172871972 177,90+ Go/24/1980 s 211HCFY 1820 15.2 2010
147-1G0-21524 CEYNAR, ARNOLD 1323 1323 1273 1,25 0573071973 194,00+ 0672471980 H/5 211HCEH 1320 22.0 1995
1647-150-21Ca8 NDSHC 11396 160 131 128 1.25 1070171980 22.40 1170671930 u 110LLHR 4100 9.7 2000
167-160-21¢5¢ NDSHC 11198 50 - - - 10/01/1980 -- -- v -- -- -- 2000
147-100-21033 NOSWE 11397 187 151 148 1.25 1070171980 20.10 1170471930 U 110LLMR 3000 10.5 1995
147-101-06038 KOSWC 4945 910 672 051 2 07/17/1981 171.90 1272171983 ] - 1280 -- 2235
147-101-324CD LINSETH, G. 1376 1376 1321 2 0970171973 208.70+ G672471980 H,8 - 1500 -- 2035
167=162-31201 M0%, ARNCLD 251 231 231 . 01/17/1941 178,00 0171771961 == -- -- -- 2240
147-132-31002 MOE, ARNOLD 310 262 262 4 0171671963 186,90 C1/1871963  HsS -- - -- 2240
147-162-3328C NISHC S630 142 -- -- -- 1071371979 -~ -- u .- - -- 2155
147-102~33aCC NDSWC 5629 302 231 279 1.25 1071371979 103434 1170171983 u 1193NPR 5300 10.5 2132



LOCAL NUMEER

147-102-33C83
147-102-364AD
147-103-07CRA
147=-103-08C3A
147=103-1130

147-103-14000D
147-103-16CCE
147-103-17881
147-103-17862
147-103~-150CC

147=103-20800
147=103-21CBC
147-103-2240¢C
147-103~254D0
147-103-27080

147-104=04CCC
147=104=13D4

147-104=-26D0C
147-105-2400C

&1

148-098-080CC
163-098-15082
148-093=-30CAA4
148-099-05084

148-099-31A8C
148-099-3528C
148=-099=3540C
143-099-35854
148-099=-350CA

148-09%-35008
148=099=-36CAA
148-100-05848
148=100~088CA
148+100-09¢CA

148-100-17448
148-100-1846B
148-101-06444
148-101-06488
148-101=10CAC

OWNER

NDSWC 5631
LINSETH, OMAR
NDSWC 11393
INDEGARD, GEORGE
SINCLAIR

ENSTULEN, CHRISTIAN
LELAND SCHOOL
LELAND, ERNEST
LELAND, ERNESY
LELAND, ERNEST

PEAK, RAYMOND
LELAND, ERNEST
LEWIS, WILLIAM
NDSWC 11395
MCRAE, GLENN

FALCONBRIDGE, ALAN
INDEGARD, GEORGE
HATTER, RUSSELL
GRAZING ASSOC.

CHRISTIANSON, EMIL
HOFFMANN, DAVID
BERG, HILMAN
GRAZING ASS0C.

USNPS
NOSWC 11339
NOSWC 11338
USNPS
NOSWC 11337

NDSWC 11336
HIK, MERV
GRAVOS, HARQLD
SCHULTI, MARK
MAYNARD

GEDMUNSEN, JIM
ANDERSON, LLOYD
NOSHC 5625

NDSWC 5624
TURNQUIST, GERALD

QEPTH
ORILLED
(FEET)

302
1380
270

DEPTH TO
DEPTH FIRST
OF WELL OPENING
C(FEET) (FEET)
267 264
1380 1340
162 182
90 65
1460 1397
165 148
190 163
361 341
149 149
168 168
1491 1431
351 3438
201 181
1290 1247
203 203
40 29
320 295
140 35
43 18
170 152
1940 1890
393 355
49 46
400 --
107 104
1475 1435
190 190
280 -
120 10%
300 260
80 45

CASING

DIAM~

ETER
CINCHES)

1.25
1.25

&

EPIRY VFS
~
w

Y VYV N

crro

DATE
COMPLETED

1071471979
0971271973
09729/1980
0670771962
Q2ar2771%62

0770571964
1272271979
0670771962
0570471963
06r2671971

1170471966
0971271969
1271171979
09/30/1980
1170571961

1271411976
1961

09729711967
0472071974

q9/10/1964
0571371976
07/18/1975
0770641977

08/ 71935
09/04/1980
Q970471980

1935
0970371980

0970371980
1171071975
1271571975
0271771976
0871771978

1072271977
0371071973
10/12/1979
1071271979
0870171975

WATER
LEVEL
(FEET)

108.38

115.00

32.30+

90.00C

90.00
240,03

112.00

154.06
145.00

140.00
170.00

151,00
210.00

28.38
40.00
22.10

115.50¢
54400
180.00

85.00

35.00

DAYE
WATER
LEVEL

MEASURED

11/791/1933

$6/07/1902

06/1071930
0643771562
0570471963
Q672671971

0971271959

1170171983
11/05/1%61

1961

0472071976

0771871975
G7/0671977

1170171983
09711371563
11706/1980

11/01/1978
1271571975
0271711875

0371311973

68/C171975

USE
OF
WATER

PRINCIFAL
AQUIFER

1108NPR

2T1HCEA

211HCFH

T10LLMR
T10LLMR

211HCFH

SPECIFIC
CONDUCTANCE
(uMHO/CM
AT 25° C)

3900

1520

1960

1820
5300

18350

2600
1300
2000
5250
1800
2150

1800

TEMPERATURE
(DEGREES C)

13

.0

'

ALTITUDE
OF LAND
SURFACE

(FEET)

2145

2180

2380
2560
2390
2355

2015
2000
1940
2000
1940

2000
2020
2219
2250
2311

2230
2220
2260
2255
2280



0z

QEPTH TOQ CASING DATE SPECIFIC ALTITUGE

DEPTH DEPTH FIRST DIAM- WAATER WATER uss CONDUCTANCE 0F LAND

DRILLED OQF WELL OQPENING ETER DATE LEVEL LEVEL 0oF PRINCIPAL (uMHO/CM TEMPERATURE SURFACE

LOCAL NUMBER OWNER (FEET) (FEET) (FEET) CINCHES) COMPLETED (FEET) MEASURED WATER AGUIFER AT 25° C) (DEGREES C) (FEET)
148-101-15Ce SHELL OIL 10272 -- - - 03/2171968 - -~ - - - - 2233
148~101-206DCC TURNQUIST, EUGENE 30 30 50 5 0870271975 50.00 3870271975 H - 2185
148=-101-23CCE WRIGHT, PERRY 40 - -- 5 1072371974 - -- 5 - - 2150
148~101-25808 SHELL OIL 4678 - - - 0470871966 - - -- - -~ .- 2200
148-102=-1044D SORENSON, CLARENCE 85 85 35 it 08714741972 39.00 0871471972 H -- 1360 1045 2330
148-102-15¢C5 HUNT OIL 10174 - -- - 0272371961 - - -- -- .- - 2635
148-102-150041 NDSWC 5555 1875 1695 1696 4 09/0671979 218.40 1172171979 U 211HCFH 16CC 22.0 2385
148-102-150042 NDSWC 5943 1500 1352 1328 2 0970471979 248445 11/01/1983 u 125L0LA 2920 13.5 2385
148«102-150043 NOSWE 5944 1000 942 882 2 0970471979 317,40 1170171932 v 12576RY 2550 13.5 2395
148-102-02BED ANDERSON, CLARENCE 105 165 85 4 11710/1963 75.00 1171071963 S == - - 2380
148-103-07(0D GREENWOGD, DALE 224 224 133 L3 0672371969 118.00 J6/23/1969 5 - 6500 2230
148-103-08000 GREENWOOD, GALE 175 175 145 3 10726719064 - - UrsS - - 23020
148-103-09488 NOSWC 5942 920 650 672 2 07/0771981 356.70 1170171983 u - 2300
148=103-28L00 USFS 130 130 106 & 12/20/1966 - - u-s - .- - 22835
148-104~04B88B ROEDESKE, FRED 364 364 363 4 0970171965 265.00 a%/01/1%65 “,5 - 21890 12.8 2220
148+104=14DAD WAMBACH, MARVIN 460 438 438 4 1171571968 395.00 1171571943 s - 2200 13.5 2440
148=104=23CCC GRAIING ASSOC. 505 470 470 4 0971571968 w0000 U9/156/719L8 s -- - - 2450
148-104-28¢C8 GULF 0L 13502 - -- - 0972071955 - - -- -- -- - 2320
148=~104-3034C GRAZING 85S0C. 1460 1460 1402 1.25 0670271977 F - 3 - 18190 17.9 2055
148=105-13CCa SHELL OIL 146C 1460 1420 2 0372971980 £ -- N -- 1790 0.2 2115
1648-105-15404 NOSWC 11394 67 60 57 1425 09/30/1980 4,20 11/725/1958¢C u 1108NPR 5000 8.5 1350
148-105-26D28 KLANDL, CLARENCE 1250 1290 1230 & €971571973 F -- Hs5 211HCFH 1708 22.0 2040
148-105-35¢D KLANDL, JULIUS 170 170 148 4 0872671967 83.00 uB/26/19067 S - -- 2070
148=105-3£800 KLANDL, JULIUS 180 180 152 2 0872171%67 F - 5 - 3300 Feb 1920
148-105-3¢C0C1 NDSWC 5636 162 145 139 1.25 1071571979 36.04 1170171983 u 110BNFR 4000 3.0 2040
148-105-3¢CDC2 | KOCH HYDROCARE 1280 1230 1220 2 01/0471950 £ .- N - 1720 1442 2115
148~105-35C00 NOSWC 5633 142 136 133 1.25 1071471979 29.90 1171471979 d 1102NPR 3360 9.3 2018
148-105=36DCD NDSWC 5634 13z 1461 138 1.25 1071571979 == -- y T133KPR -- 2020
143-105-36000 NDSWC 5635 182 141 138 1.25 10/715/197¢ 24460 12/06/1373 u 11598N8PR 3409 e 2002
149-094-1434 MANDAREE 3 1746 1745 1605 6 947/21/1970 111.00 08739/1973 4 2T1HCFH 2950 14,9 2160
149=094=214A0 NDSWC 11352 240 147 144 1.25 0970971980 - -- u et -- bt 2152
149-094-22883 NISWC 11351 140 - - - 29409/1980 -- - U -- - 2150
1649=094~-228C8 NDSWC 11353 8¢ - - - 09709/1980 -- - U - - 2155
149-094-27C8 WOLF, GEORGE 36 36 28 30 0571971973 12.00 9571971973 H -- - 2345
149-095=-04CCE NOSWC 11357 14G - - - 09/10719%80 -- -- L - - - 2225
149-395-050C0 NGSWC 11358 180 - == - 0971371980 - -- u -- - - 2228
149=095-064CC NOSWC 5938 g2C 383 2859 2 05/726/1%81 314.72 1173171932 u 125TGRV 2959 11.5 2258
149-095-0e042 NDSwC 11359 14C - - - 0971171980 -- - Y - - - 2250
1649=095-084D4A NDSHC 11356 200 135 132 1.25 0971071980 9G.03 11751419462 U - -- 2222
149-295-15Cas NOSWC 11354 12C - - - 0971071980 -- -- u - - - 2229




LGCAL NUMBER

149=-C85=1¢Aa
149=095=16DA0
164¥=096=33300D
149=095=1134
149=2946~120C1

149-036=120C2
149-3956~27C34
149-097-2200

149=397-16638
149=097-29400

149-098-11335

149-093~19C4C
149=097-11444
169-099-11358
149=099~124DA

149-099=12824
149-399-31CCC
149=100-144A84
143=100~144A34
o 1e9-100-25Ce2

-
169+-1G0~26422
1469-139-27C08
149-130=32444
149-103-353824
149-102=353:3

1e9=101-11C33
149=101~11¢{3
te3~-101-16334
149=101=345C0
149=152-C33C3

149=-1C2-023CC
149=102-04443
1w9=122=11CCCH
149-132-11C2C2
T49=102-110CC

149-132~144a2
159=102-310aC
T«9-106=05C0C
149=134-0€4903
149~10ub=060521

OWNER

AMERADA
NOSWC 11355
AMERADA
AMERADA

MALLARD
JORGENSON, EINAR
AMERADA

NCSWE 11364
GRAZING ASSOC.

CARQLINE TRUST
NORSYTOG 3ROS.
NOSWE 11723
NDSWE 11724
Y3ST, CLARENCE

BROWN, ALFRED
STASHUK, JOE
NORGARD, WILLIAM
NORGARD, JAMES
NDSKC 11539

NJSwC 11590
NDSWC 5427
NLSWE S628
NDSWC 11588
NDSJC 5626

NOSWC 11559
NDSWC 11540
NDSWC 11553
NDSWC 5623
NDSWC 11562

NCSwC 11584
ROSWC 11563
POWELL, RAY
PCWELL, RAY
PJAELL, RAY

NDSwC 11361
Faa
GRAZING A5S9C.

PEDERSON, Mo J.
NISKC 23

DEPTH
ORILLED
C(FEET)

9618

1220
80

DEPTH TO
OERTH FIRST
OF WELL OPENING
(FEET) (FEZET)
85
1440 1330
84 78
1590 1690
60 50
57 52
135 103
126 101
635 595
75 45
100 57
€1 73
61
110 107

1605
5?77
119%¢e

CASING

1AM~

ETER
(INCHES)

1.25

DATE
COMPLETED

0371571953
09/1071980
1970171976
0371571953
0971071951

0771671962
0672171972
0770171966
0971671980
A7/17/1976

0772171962
372471973
29/721/1981
£9/21/71981
0771971974

06/0971971
C6/05/1976
09720/1975
1072671977
0572071981

0572071981
1071221979
1071271979
0572071981
1071271979

0570771981
0570771981
0570771981
1C71171979
05/0771981

0570771981
05/97/1981
C4/19/1974
0371571976
0872771975

3570771381
0871071967

07/06/1971
C6/07/1957

9.0

75.19

30.G0

330.00
13.90¢
20790+

QaTE
wATER
LEIVEL

MEASURED

wT/01/1980

1172171933
uTI1771976

0372471973

1176171983
I7/1941974

0670971971
0670571376
0972371975

1178171953

11/81/1983

1173171953

u8/727/1975

1973
0672571940
Us/25/1930

uSE

CF

WATER

Tcen

cworIxT

ccce

[

ccecce

Nrixzecc

FRINCIPAL
AQUIFER

2QTIHCFR
112CRCK
211HCFH

112T3C6

1127306

11272C6

SPECIFIC
CONDUCTANCE

(uMHO/CH

AT 25° C)

770

279¢C

2900
136¢

1200
2950
13920

TEMPERATURE
(DEGREES C)

19.0

9.5
15.0

7.0

9.0
13.5

12.5
14.8

ALTITUOE

CE LAND -
SURFACE
C(FEET)

2353
2230
2380
2361
2419

2419
2045
2197
1952
2250

2230
2210
2115
2103
2210

2120



DEPTH TO CASING QATE SPeCIFIC ALTITUDE

DEPTH DEPTH FIRST OIAM- WATER AATER - USE CONDUCTANCE OF LAND

DRILLEQ OF WELL OPENING ETER DATE LEVEL LEVEL oF PRINCIPAL  (uMHD/CM TEMPERATURE SURFACE

LOCAL NUMBER CWNER (FEET) (FEET) (FEET) {INCHES) COMPLETED CFEET) MEASURED WATER AQUIFER AT 25° Q) (DEGREES C) (FEET)
149~104-0600D2 NCSWC 24 90 - - - 0671071357 - - u - - - 1950
149-104-2100 SHELL OIL 13050 - -- il 1272571979 - - - - - 2207
149=134-28CDA CHRISTENSON, CHRIS 158 158 157 6 Q771771971 95,00 Q7/17/1971 H -- -- 2075
149=-104-2860C Nw WELL SERVICE 160 160 140 5 1179371979 70.00 11/0371979 H - - - 2090
149-104-2945% SURNS, RAY 103 103 82 4 Q771571977 65.00 ari15/1977 S - - - 2040
150-094-1548C FOXs NICK 414 393 1962 17474+ 0872971972 s - - 11.5 1918
150-094=1¢6aCC1 NOSWC 11343 40 - 0%/1t1/71980 -~ -- u - - - 1361
150-094=1864CC2 NOSWE 11381 40 - - 0971171980 - - ] - - - 1861
150-294-21A84 YOUNGWOLF 380 350 362 1964 2.50¢ 1564 S - 19.5 2020
150=-354-22C54 YOUNGWOLF 327 327 30¢ 1964 - - s et - 2.5 19380
150=-094~-33C8 OCCIDENTAL 11630 - - - 1272071964 - - - - -- =-- 2320
150=095-140C8 BERWALD, CAROLE 35 35 20 5 1271371972 20.00 1271371972 s - 1130 7.3 2080
150-095-16CC AMERADA 9337 - - - J6/06/1953 - - - . - - - --
150=-095~1£0CD NDSWC 11545 120 - - - 0570571981 -- - ] -- - -~ 2245
130~095-29CAC KUMMER, LILLIAN 240 240 200 5 0872371975 175.00 0872371573 H.S -- 4100 10.8 2300
150-095-02C0 SIGNALNESS, LEE 300 - - 4,50 Q970871973 260,00 09/28/1973 S - - - 2370
15C-095-0523C NOSWC 6050 1067 927 %03 2 12/05/1981 468.78 11/3171983 u 125TGRY 3000 11.0 2410
150=5%95=0882 RAINSCH RES. 9650 - - - Q2/15/1973 - -- - - - 273
150-095-10484 NDSKWC 11368 180 il - - 0971671980 - - Y] - - 2300
~150-0\75-10ASD NOSWC 11367 220 - - - 0971671980 - - ] - -- -- 2290

N

150-0946-11D2A CaHLes ROLLIE 100 100 90 4,50 1070571976 - - s - 2700 - 2350
150-0%6~120C4A BROWN, GERALD 170 170 169 5.50 0970171974 140.00 0373171974 MeS - 3500 9.3 2280
150-0%4-18C2C ND3SWE 80435 1300 1058 1034 2 1170771981 314.01 1170171933 U 125750V 2850 13.0 2300
15G=0%6=-260C8 RINKs DELMER 1630 1604 1583 4 0372471980 214.00 0372471980 $ 211HCFH 2400 10.5 2325
150-094=27040 NDSWC 11366 60 - - - 0971671980 - -- u - - - 2290
150-096-270C AMERADA 6515 - - - 0571071953 - - - - -- - 2353
150~096-29CCDT PARRISH, POMWELL 130 - - - 0973071968 B - - - - 2310
150-096=-29CC02 PARRISH, CALVIN 136 135 120 4450 1071371964 -- H,S -- - - 2310
150-095=36RC AMERATA 11727 .- - - Q771271952 - -- .- -- -— 2377
150~097-C90C KLAMM, PAUL 135 135 125 5 0672171977 - s -- 2300 9.7 2250
150=097-1434A5 KOESER, RALPH 50 50 49 6.62 017 11975 10.00 017 /11975 s - - - 2140
150~097=15DCC LILLIBRIDGE, 8ILL 120 120 75 4,50 0772571973 13.00 Q7/25/1%73 R - .- - 2120
150-997=-16538 KLAMM, PAUL 128 128 120 4,50 0672371977 - - S - 5200 10.0 2135
150-097=17034 GIERKE, HERMAN 42 42 27 4.50 0770371975 20.00 07/0371975 S - - - 2020
150-0%7-1£4001 GIERKE, HERMAN 80 80 85 4 0271571973 43.030 Q2715714372 $ .- - - 2075
150-057-184002 GIERKE, HERMAN 65 65 55 - 0571671974 35.00 05/10/1974 s - - - 2075
150=-097~-18043 GIERKE, HERMAN 70 70 55 - AS71771974 50.00 0571741574 H - - - 2050
150-097-20402 GIERKE, HERMAN 260 224 224 4 0272071973 Q272071973 s - 5000 10.G 2120
150~067-26C0 AMERADA 11643 hd - - Gar19/1966 - - - - - 2222
150-097-27Ca STENERJEM, Q.V. 380 330 355 6 0371271973 0371271973 S .- - - 2240




LOCAL NUMBER

150=-094~024a4
150=C93-C2A4A8
150~098~C3A84

G2~ L

150~093=

150=098=~06AA4
150=093-064ABD
150-05E~0640a
150-0938~068001
150-053-064202

150-093-0cBA83

150-093-C6D4a81
150~098-260AA2
150-093-060001
150-0928~-560002

150~098=-574041
150~9383-074D4a2
150=G33=07CDD
155=098-07040

o 150-093-1400¢

w

150-098=~16C8A
150-0938-1¢CCC
150=-098-1¢C00
150=098=170LC
150~05%=17C0C

150-095=170C0
150-093-18C34
150-298=-180DC
15C=098-19ae

150-295~1934¢8

150-093~19CC3
150-098-2083¢
150-058=-21aC0
159+393=-223CC
150-398-23R48

150-093-234583

150-093~-25488
150-098-302:C
150-053~30C28

OWNER

NDSWC 11735
NDSWC 11734
NDSWC 11733
NDSHC 11724

NDSHC 11742

NDSWC 11743
JOHNSRUD, JCHN
NDSWC 8
JOHMNSRUD, MARK
NDSWC €

NOSWC 11745
NOSWC 5é15
NOSWC A

NGSHC 1447
NDSWC 5607

NDSWC 14438
NDSWC 35606
NOSWC 5605
NDOSHC 1446
NDSWC 11544

WTFRD GOLF CLUB
NOSWC 11340
WTFRD GOLF CLUS
ROUGHRIDER £Q.
NDSWC 11731

N3SwC 11732
HOLM, RICK
NDSWC 11730
WATFORD CITY 4
WATFORD CITY 1

NDSWC 11728
NDSWC 11356

8. H. TRUCKING
EIDE, ALFRED
NGSWC 5608

NOSWC 11543
HARTEL, ALECK
NDSWC 11542
NOSWC 11727
EAGLES CLuB

OEPTH
DRILLED
(FEET)

160

DEPTH FIRST
QF WELL QPENING

(FEET) (FEET
53 48
103 98
160 -
121 11
136 -
121 118
1646 98
121 118
39 33
150 125
164 158
160 139
220 20C
98 93
100 60
36 31
78 59
78 73
18190 1730
104 98
g3 22
95 92
38 33

130 120

DEPTH TO

CASING
DIaAm-

ETER

CINCHES)

1.25

1.25
1.25
6,63

ATE
COMPLETED

0972371981
0972371981
09722741981
0572271981
0972371981

0972371981
17 11917
0570671980
0570171980
0570671980

0972471981
10/05/1279
0570571980
1171271958
1070371979

1171371958
1070371979
1070371979
11/12/1958
0570571981

0572071975
09/0471980
0472971971
1071871974
09/2271981

09/22/1981
0671671977
0972271981
17 11957

0972271981
0570671981
0870471980
057 /1974
1070371979

05/05/1981
0270371973
0570571981
0972271981
Q571771975

WATER
Level
(FEET)

7.55

11.95
35.75
14.04

7a84

QATE
WATER
LEVEL

MEASURED

11761719383

1070871931
0672371979
11761719383
05719719350
1170171983

1170171983
1170171923

11/01/1983

U5/20/1975
11/01/1%02
Ue/29/1971
1671371974

1070871541
1172171983
12/ /1957

1176171983
03/0471980
1170171952

J2/03/1973
11/0171932
1179171983
9571771975

uss
oF
WATER

CIICEC BTUWCIC COOCH CCECE CECCCE CmMECE COCCCC

ccczc

PRINCIPAL
AQUIFER

11278C6

1127:eC6

1127&8CG
112TEC6

11273CG
11278C5

. 11213¢C6

1127806

1173C6

11275C6
112715¢6

1121306

211HCFH

112CREK

112CREK
112v:C6

SPECIFIC
CONDUCTANCE

CuMHC/CM

AT 25° Q)

1330

1110
1420
1090
1200

950
1280

770

1150
1620
700

1510
3440

1300
1500

11¢0

2500
1300

2300
2150
1959
2350

TEMPERATURE
(DEGREES C)

7.0

8.0

3.5

9.8

ALYITUDE
OF LANC
SURFACE

(FEET)

2040
2040

2010

2130
2045
2120
2045
2050

2047
2065
2051
2045
2045

2064
2055
2125
2100
2002

2010
2030
2059
2060
2055



LOCAL NUMBER

150=-C0y3-34448
150-0¥3-348CC
150=093~34CA0
150-092-34CCA
150-099=02¢CC

150=33%3-02C0C
1 C39=0¢0CC
150-059-1042aa
150-0%9-15000
150~359-20404

150=0%2=2¢ch3a
130=093=22a358
150=039-2z3341
150-099-228662
150-099-228843

150=-397-23EAR
150=099-23384
150-099~-240244
150-099=24022
N150-D9?-ZADDA

-
150-099-25403

150~059=25040
150=399=24000
150~099-27000

15G=G99-3555a
150-C059=35082

150=399~-30434
150-100-05C4A4

156=-100-140CC
150-100-14002
18044
150=100-26(348
150~=133-274A4¢0

15C=100-290s

150-101-05256%
150-131-353CC
150-131-35C¢a
15C-101-05¢CCA

OWNER

JROCERSCN, RONALD
NOSWC 11365

NDSHC 11363
SONDRCL, LEROQY
NDSWC 11369

NDSWC 11566
NDSWC 11567
NDSWC 11565
H2SWC 3630

NDSWL 11370

NDSWC 5603
NOSWC 5404
NOSwWC 5782
NDSWC 57824
NGSWC 57828

NGSWC 5602
NOSWC 5601
NDSWC 11729
WATFORD CITY 2
WATFORD CITY 3

NDSWC 11726
NDSWC 11341
NDSWC 11725
NDSWC 11342
NGSHWE 11345

NDSWC 11344
NQRSTOG, KONRAD
NOSWC 11345
NDSWC 11343
HOVDE, HJALMER

HOMISTON, ERNIE
MELLOR, WILLIAM
STENSETH, SOLVEIG
MGEN, PHILLIP
SEHULTZ, CARL

TRUE OIL

NOS4C 1833
NOSWC 1833
NDSWC 18549
NDSAC 1850

DEPTH
DRILLED
(FEET)

90
200
ag
255
16C

DePTH FIRST
OF WELL OPENING
(FEET) (FEET)

30 55

125 122

255 215

126 123

97 94
&3 30
46 43
82 73
39 23
76 68
1804 1774

828 826

1413 1395
44 38
76 7
60 48
53 50
55 50

185 173

50 70

70 50

95 89

323 313

270 260

DEPTH YO

CASING

DIAM-
ETER
CINCHES)

4450
1.25

4
t.25

1.25
1.25

DATE
COMPLETED

1171971974
0971671930
C$715/1980
1672371975
0971771980

95711/1981
0571171981
0570871981
1C/01/1979
0971774980

1070271979
1040271979
09/0174198C
0973171980
C®/0171980

1070271973
10/027197%
0972271981
1170271947

1952

0972271981
0970571980
0872271981
0970571980
09/08/1930

09/08/1980
1271511977
09/08/1980
09/08/198C
1072771965

A5/01/197¢4
0372871973
06/0271975
0872571977
0871671976

0171371976
1071271960
10713171960
1072271960
1072271960

WATER
LEVEL
(FEET)

55.00
77.43
232,00
25,10

14.91
910
20.78

.75
4098
46489
223445
32.00

1.93
16,54
27.00

6431
11.02

20.40

32.00
75.00
275.00

DaTE
WATER
LEVEL

MEASUREL

11571874
1170171933
1672371975
1172141953

11/21719&3
1170171953
11/231/1933
1179171983

1173171983
1170171983
11/731/1933
1170171943
11731719283

1170171983
1173171983
1170271947

1173171953
1170171983

1271571927

u3/723/1973
Q679271975
C3/2571577

USE
oF
WATER

ccocce cceccc cucew

wvoco

cc

PRINCLPAL
AGUIFER

112CREK

11275C6

112T2C0
1127306
11273C6
1127688

112T38C6
112786
Z11HCFH
125TGRY
125L0LW

11275C6
11275C6
1121386
11275C6

11271306
11278C6

SPICIFIC

CONDUCTANCE
CuMHO/CM
AT 23° O

2400
5920
3420
1100

1325
2050
1590

Qg0

700
1350
2900
2300
3450

75¢
1350
750
1350

2060
1440

2200

1550
370
1300

2260

TEMPERATURE
(DEGREES ©)

t1.0

3.9
16.1
10.0¢
10.8

ALTITUDE

OF LAND

SURFACE
C(FEET)

2140
2105
2060
21535
2099

2094
2088
2112
2079
2129

2080
2687
2187
2137
2187

2098
2081
2063
2120
2060

2068
2075
2070
2076
2076

2078
2100
2030
2080
2210

225%
2245
2323
2340
2235

2319
2190
2225
2187
2160



T4

DEPTH TO CASING DATE SPECIFIC ALTITUOE

QEPTH QEPTH FIRST Giam- WATZR WATER Use CONDUCTANCE OF LAND

DRILLED OF WELL OPENING ETER DATE LEVEL LEVEL OF PRINCIPAL (uV¥no/CM TEMPERATURE SURFaCe

L0CAL NUMBER OWNER (FEET) (FEET) (FEET) CINCHES) COMPLETED (FEET) MEASUKED NATER AQUIFER AT 25° O (DEGREES ) (FEET)
150=101-05CCC1 ALEXANDER 1 bl 38 - - 0170171959 - - 4 - 2150 9.C 2150
150-101~05CCC2 NDSWC 1834 84 - - 1071271960 hid - U -- - -- 2140
15 gt-05CC0 HIGGENS, HMORARD 4% L34 45 5 0671571975 7.00 0671571975 H had 2700 9.1 2150
15 01-07444 NDSWC 182 63 - - - 1071071960 i - U -- - - 2135
150~101-07834 NOSWC 1837 84 - - - 1071371960 - -- u - - -- 2150
15G=1C1-0g4as NDSWC 1842 52 - - =~ 1071871962 -- U - - - 2163
150=-101-08CeC NDSWC 1840 63 1071771960 - u -- - - 2145
150-101-09440 NDSKC 1543 63 1671871960 - == u - - - 2165
150-101-10000 NDSWC 11592 20 0572071981 - - L - - - 2200
150=-101-11¢CC3 NDSWC 1844 42 - - - 1071871960 - -- u - - - 2200
150~101-144DD NDSHC 11591 40 - - - 0572071981 b u - - -- 2230
150=-101-1804D NOSUC 1841 42 - - - 1071871960 -- U hid - - 2210
150~101-21044 DwYER, TOM S0 50 23 4.50 1172671974 - - $ - - - 2225
150-101~24454 NDSWC 11799 65 58 S3 1.25 1072271981 20.10 1170171983 ] - 10560 9.0 2275
150=-101-31448 NYGARD, PETER 80 & 50 - 0771071975 50.00 07/10/71975 H -- 23¢60 1.0 2219
150-101-31000 NDSWC 1836 83 - - - 1071971960 -- -- u - - - 2216
150-102-02040 NDSWC 1839 74 - - 1071471960 - - u - - - 2115
150-102-020D4 NOSWC 1838 105 -- -- 1071371960 - -- Y - - .- 2105
156-102-07884 NDSWC 1837 84 -~ .- - 1071371960 -— - u -- -- 2645
150~102-154¢8 LINK, DON 65 65 29 5.50 0670771972 9.00 Ges07/1972 HeS - 3000 95 2160
150-102-1560C LINK, WALTER 59 59 16 5.50 0671171972 15.60 Q671171972 H - 2700 9.5 2120
150~102-19000 KUYKENDALL, J.H. 226 225 225 4 1272371966 - -~ h -- - 2100
150~103-01089 NDSWC 11382 27 - -= - 0972371980 -- - u - - 2020
150-103-01004 NDSWC 11383 120 .- - - 0972371980 -—- - u -—- -- - 2615
150-103~03AaC NDSWC 5941 1160 816 798 2 C?70771981 287.10 1170171983 u 125TGRY 2850 12.0 2230
150~-103~23CD0 GRAZING ASSOC. 1450 1450 1414 1.25 1171171970 F -- s - Ll - 2220
150-104-01888 NDSWC 11387 87 76 73 1.25 09/2471980 61.70 1170071980 u 112CRNE 2500 8.7 1914
150~104-02440 NDSWC 11386 7 73 70 1.25 0972471980 “0.00 1170671950 u 110YLMR 3600 9.5 1920
150=104-02458 NDSWC 1275 42 - - - 0170871957 - -- u - - - 1877
150-104=02ALC NDSWC 15 (17 - - .- 0571071957 - -—- U -- -- .- 1895
150~104-024DA1 NOSKWC 113838 86 - bl - 0972471980 - - u - -- -- 1925
150=104-024042 NDSKC 11392 100 &80 77 1.25 0972671980 50.30 1170671920 U 110YLMR 4500 9.2 1925
150=104-02408 NDSWC 16 64 - - - A571771957 -- - y -- -- - 1917
150-104=-0240D BERRY, RON 655 655 621 4 0172371967 F - L3 -- 2100 12.5 194C
150-104=0280¢C NDSWC 1274 52 - - - 0170371958 b - u -- -- -- 1875
150-104-02800 NOSWC 14 60 - - - 0570971957 -- - u - == - 1890
150-104=04488 SCHLOTHAUER, HAROLD 1385 1385 1340 5 0772571977 231,00+ 1073171972 H 2T1HCEH 2200 22.0 1885
150-104-042388 FALTENHAGEN, CLAYTEN 1340 1340 1305 6 0271471977 F -- HsS Z11HCFH 2200 14.5 1893
150=104=05000 NDSWE 11581 10% 86 83 1.25 0571471981 3.1G Q6/02/1%81 Y] 110YLMR 1210 8.0 188%
150-104-09¢CER HELM, DONALD 1365 1365 1340 1.25 0270171975 F - H,S - -- - 1386



92

OEPTH TO CASING 0ATE SPECIFIC ALTITUDE

DEPTH  DEPTH  FIRST DIAM- WATER WATER usE CONDUCTANCE OF LAND

DRILLED OF WELL OPENING ETER DATE LEVEL LEVEL QOF PRINCIPAL (uMHO/CM TEMPERATURE SURFACE

LOCAL NUMBER CUNER (FEET) (FEET) (FEET) (INCHES)  COMPLETED (FEET) MEASURED  WATER  AQUIFER AT 25° C)  (DEGREES C) CFEET)
150-104-10aD0 NDSHC 1278 74 -- -- - 0172071957 - -- u -- -- - 1885
150-104-10848 JOHNSON, ELOIN 1400 1360 1330 s 05/2641977 £ -- s -- 2160 21.5 1894
150-104~160441 NDSWC 1279 52 - - - 01/22/1958 -- -- u -- 730 -- 1870
150-104-10DAAZ LASSEY, WILLIAM 78 78 66 3 05/07/1967 -- -- M .- -- 1895
150-104-100AC NDSWE 11 70 -- -- - 05/01/1957 -- .- u -- -- -- 1885
150-104=109C0 NDSWC 1280 42 -- 0142741958 -- -- Y -- 1150 - 1877
150-104=10DDA NOSWC 12 48 - 05/0471957 -- -- u -- - 1895
150-1G4~11880 NOSWC 27 60 -- -- 0671371957 - -- u -- 1382
150-104-14CC8 NDSWC 13 60 -- - -- 05/07/1957 - -- u - -- - 1930
150-104-148CA WALKER, JOHN 1270 960 943 1.25  08/30/1967 17.00+ 0672671980 s 211HCFH 3200 15.0 2092
150-1G4=15444 NDSHC 28 60 - .- - 0671471957 -- -- u -- -- - 1900
150-104=15AC8 NOSWC 25 60 -- - - 06/11/1957 - - v -- -- - 1885
150-106-16888 DENOWH, E.A. 1333 1333 1287 6 03s 11977 F -- s -- 2200 1445 1889
150-104-19ABA DEAN, DALE 93 &9 87 6 0471871968 19.33 0471671968 M, -- 1300 10.5 1890
150-104=19CaC NOSHC 19 70 -~ -- -- 0572471957 -- -- U -- -- -- 1892
150-104-1906C1 NOSWC 1~860 105 .- -- - 0372171967 -- -- u -- -- -- 1891
150-104-190DC2 NOSWC 3-860 30 -- -- -- 0372171967 .- -- v == - - 1687
150=104=19000 NOSHC 5622 102 82 79 2 10/117197% 12,40 1171471979 u 110YL¥R 950 8.0 1892
150-104-20A6C NDSKC 1281 63 - - - 0270471958 -- -- u -- - -- 1875
150-104-208BC1 NDSWE 106 - .- -- 1072471966 -- -- v -- - -- 1887
150-104-20B8C2 NOSHC 860 764 67 64 1.25  03/09/1967 17,37 0371311967 u 110YLMR 1900 1885
150-104=20C88 NDSWC 110 -- -- - 1072471966 -- -- u -- -- 1892
150-104-20¢CC1 NDSWC 67-458 100 89 69 1.25 1072371966 12,40 1170171983 U 110YLMR 950 - 1890
150-104-20CCC2 NDSWC 4-860 84 74 71 1.25 0372871967 14030 6373071967 u 113YLHR 857 -- 1890
150-104-20CCC3 NDSWC 4-4860 40 40 37 1.25 03/28/1967 14.70 0373071967 U -- 1040 -- 1890
150-104-20C04 NDSWC 6-860 105 93 96 1.25  03/29/1967 13,20 43730719067 u 11GYLMR 1980 -- 1885
150~104=21CAD FLYNN, WIKE 102 102 99 6 0472471969 25.00 Vel26/1969 A - -- -- 15900
150-104-21CCA NDSWC 105 -- - -- 10/29/1966 -- - u -- .- -- 1887
150-104-21C08 FLYNN, MIKE 1345 1325 1300 5 08/23/1977 F -- SoH -- 2000 13.5 1900
150-104-230CD GRAZING ASSOC. 1450 1450 1414 1.25 1171171970 £ -- 5 - 2020 19,0 2015
150=104-29868 NOSHC 5-860 84 64 81 1.25  03/28/1969 13.00 53/33/1969 u 113YLHR 332 - 1390
150-104~2986C1 NDSHC 20 85 -- - -- 05/22/1957 - - ¢ -- - -- 1885
150-104-2988C2 NOSHC 21 90 -- .- - 0542871957 -- u -- -- 1890
156-104-29880 NDSHC 106 - -- - 1073071966 - U -- -- 1885
150-104-258¢8 NDSWC 100 .- - - 1072471966 - .- u - - -- 1890
150-104-29¢C3 NOSWC 1283 83 .- -- -- 0471471958 - - U -- - -- 1885
150-104-29€CC NDSWC 22 G - -- - 05/28/1957 -- -- U - - 1890
150-104-30A44 NOSWC 13 70 -- -- - 05/22/1957 -- -- U -- -- 1890
150-104-36488 NDSWC 17 97 -- - -- 05/18/1957 - - u -- -- 1885
150-104=3CABC NDSWE 1282 84 -- - - 0471171958 - - v - -- -- 1890



DEPTH TO CASING . DATE SPECIFIC ALTITUDE

DEPTH DEPTH FIRST DIAM= WATER WATER YsE CONDUCTANCE OF LAND

ORILLED OF WELL OPENING ETER DATE LEVEL LEVEL QF PRINCIPAL (uNMHO/CM TEMPERATURE SURFACE

LOCAL NUMBER OWNER (FEET) (FEET) (FEET) (INCHES) COMPLETED (FEET) MEASURED WATER AGUIFER AT 25° ¢) (DEGREES C) (FEET)
151-094~1040 STANOLINOD 11100 - . 10412/1955 - - -—- - - - 1940
151-094-1088 PETREL OIL CO. 12208 - - 0172971969 - - - - - 1942
151-094=10Ca STANDARD OIt 5800 -- - 1070171985 - - -- == - 1940
151=094=17CC JORDAN, T, 9330 - - - 1171871965 - - - - - 2059
151~095-040801 NDSWC 5939 1260 1196 1178 2 06/30/1981 233.28 1175171983 ¥ “- -- -~ 2300
151=095-04D802 NDSWC 6164 1620 1432 1407 2 0673071981 184.50 11/0171963 u - - - 2300
151-095-09¢C0D TEXACO 9500 - - - 10770771965 - - - - 2448
151~095-2988 KIESON, WILLARD 8¢ &0 72 4 0271271975 55,80 Q6741471979 U -- - 2440
151=395-2938cC8 SIVERTSON, SIGURD 80 &c 68 4 0470871976 - - H - 5000 2340
151-095-36484 HALL, JIM 40 40 32 24 0572271973 24400 05722/1973 HsS b - -- 2290
151-095-36884 NDSWC 6053 1280 882 798 05/28/1982 344,22 1140171983 7] - 3950 11.0 2262
151-076-0240 ANDERSON, LLOYD 175 175 160 08719715974 160,00 08/1v/1975 u - -- - 2385
151-096-09A88 CLEAR CR CHURCH 110 109 91 05/07/71976 74400 QS/374197% P - - -- 2285
151=096=10C00 TANK, GECRGE 100 95 75 06/21/7197¢ 7G.00 0672171976 H,S -- 1370 7.9 2300
151-096-116CD GILSTAD, RAYMOND 70 70 50 08/22/1974 52.00 08/22/1974 s - -- - 2290
151=096=148D4 BLEGEN, RAYMOND 70 70 55 0271671976 25.00 0271671976 s - 680 9.1 2330
151-096=1500 AMERADA 2382 - -- 0770671953 - - - - - - 2382
15109624838 NDSWC 1494 137 - - - 0471671959 - - U - -- 2018
151-096-26CaC BROWN, DEAN 90 - - - 09/087197¢ 58.00 3970871976 S - - 2400
~ 151-096-28CCC NOSWC 11546 260 el - - 0570571981 - - U - - - 2260

~

151-096~-29000 KIESON, WILLARD 3G 30 23 L3 Q9173071975 12.00 0173071975 S - - - 2270
151-096-30444 NOSWC 11547 120 - - - 0570571981 - - u - - 2259
151-096-3400 AMERADA 9700 -- - - 0772671966 ~- - b -- -- - 2421
151~096=364A04 NDSWC 6051 1300 - - - 12/08/1981 -~ - u .- -- - 2490
151~097-20800 WOLO, WESLEY 173 173 158 4 0971371977 ~-- -- s - 2850 1.0 2220
151-097-33¢8 JOHMNSON, IVAN 40 49 28 S 0972071973 9.00 0972971973 H - 2250 8.4 2240
151-097-3588 TEXACO 9855 -- -- i 04714/1958 -- -- - -- -- - 2418
151-098-04C0D NDSWC 11593 120 - - - 0572071981 - - U - -- - 2003
151-098-040DC NOSWC 11594 140 1G5 102 1.25 0572071981 259+ 0670271981 u 11278CG 3100 9.0 1985
151-098-05CC0 SKOGLUND, GLEN 135 135 15 4 0271971974 - - L] - 1600 8.9 2130
151-098~088C8 FARLAND, ALFRED 115 115 100 L3 0871071974 835.00 0871371974 S - - - 2110
151-098-094AA4 NDSWC 1490 136 - -- - 0471371959 - - [f] -- - - 1983
151-098-09644 NOSWC 1491 116 - - - Q471471959 - - u - - - 2003
151-093-1CB&8 NOSWC 1489 116 -~ = v - 0471071959 - -- u - - - 1933
151-093-22044 NDSWC 11350 80 - - - 0970971980 - - " -~ - - 2020
151-098-26C8C NDSWC 11348 100 .- - - 0970971980 -- -- u .- - - 2025
151-093=27A44 NDSWC 11349 200 -- - - 0970971980 - - ] - -— - 2025
151-098-29¢C81 NOSWC 1449 105 -~ - -- 1171371958 - -- u - - - 2025
151-098~29CC32 NOSWC 11746 40 27 22 1.25 0972471981 4.17 1170171933 U 112T38C6 1350 3.0 2026
151-093-304A0D NOSWC 1492 84 - - - 0471471959 - - U - - - 2020



82

LCCAL NUMBER

151<098-3GDAA
151-093~31505
151-093=-310CC
151-0%8-31004
151-093-3123C

151-098-3zCCC
151-098=-33CCC
151-0998-3400C
151=598-36C0C
151-099-17C88

151-099~-220CCC
151-099-2500¢C
151-099-33208
151=C99-340BC
151-099~35400

151-099=35C0C

51-099-15024
151-0y9=350CC
151-099=350L0
151-3%9-3500C

151-0%9-36C0D
151-101-0484R4
151-161-0¢6CCC
151=101-06DAR
151=101-26DAC

151=101-060AD
151=-101-07e5C
151=151-075¢LC
151-101-07CEC
151=-1C1-0804a8

151-101-0€0CC
151=-101-0%244
151=191-14CCC
151-101-16428
151-101-234AC

151=101-27¢ A0
151-151=-29888
151-131-31000
151=101-33Co%
151-101=36CCC

OWNER

NOSWC 1450
LAALAR, RICHARD
NOSWC 11744
NDSWC 11557
NDSWC S614

NDSWC E

NCSWC 11741
NDSWC 11247
NDSWC 11737
LEISETH, OLAF

LEISETH, KENNY
LAWLAR, RICHARD
TORSTENSON, JEROME
NDSWC 11572

NDSWC 11571

“DSWC 11568
KISHC 11570
NOSWC 11569
NDSWC 11751
NDSUWC 11730

NDSWC 11749
NDSWC 5619
NDSWC 11573
NpSwC 11359
NJSWC 11858

NOSWC
NDSHC
NDSWC 11574
NDSWC 11855
NISKC 5617

NDSWT 11798
NOSWC 5618
BRATCHER, EUWARD
HELLING, GLENN
CONSOLIDATED

KOSHC 1846
NDSkC 1547
NDSWC 1836
NOSWC 1843
NOSWEC 6055

DEPTH
DRILLEC
(FEET)

103

QEPTH TO

DEPTH FIRST
OF WELL OPENING
(FEET) (FEET)

114 9¢

67 84
Gu 38
41 38
91 86
130 115
1392 115
76 57
&0 65
126 123
%0 87

226 220

121 118

161 158

92 65
30 -
801 77

CASING

JIAM-

ETER
CINCHES)

DATE
COMPLETED

1172171958
0471371976
0972471981
0570671981
1070571979

05703/1980
09/23/1981
09/08/1980
0972371981
0572971976

€?7/30/71975
0471871976
0570571976
0571271981
0571271981

0571271981
c5/712/1981
05/12/1981
097264/1981
0972471981

0972471981
10/1071979
0571271981
0670271982
0&7G271982

0670271982
G6/01/1982
0571271981
0670171982
1070971979

1672271981
1070971979
01/0973975
G6/2911977
1073371969

1071971960
10/19/1960
10/13/1%60
1G/197196C
0670371982

AATER
LEVEL

(FEET)

94.00
12440
27.060

55.20

31,19

35.00

276450

DATZ
WATER
LEVEL

MZASURED

0471371976

G6/02/19281
1273471577

1170171983
037297197¢

0773071975
C4r1811976
1979

1170141952
11/01/1983

1270611577

1170171983
01/39/1975

1170171983

use

0

£

wATER

X T
CeCcCC CCoccec €CCoE CEsSI woecocococ cocunc
wa

tunIcco

cocucoa

PRINCI®AL

AGUIFER

11272C6
1127T8LG

11273C6

112713C6

1127806

11272C6

T12CRNZ

1120RNB

125TGRY

SPECIFIC

CONDUCTANCE
(UMHO/CH
AT 25° O

1450

1360
3300

TEMPERATURE
(DEGREES C)

1)
5

Q

¢

oo

ALTITUDE

OF LAND

SURFACE
(FEET)

20290
2100
2050



LOCAL NUMBER

151-102-1G008
151~102-12¢C8
151-102-12¢ccc
151=-102-13544
151=-1y2-13C8¢8

151=102-130an
151-102=-14C8¢C
151+-102-14CCC
151-102-154484
151=102-1540C

151=102=-218CC1
151-102=218¢C2
151=102=21CsC
151=102=21¢CCC
151-102-22444

151-132-22000
151-102-240D0
151-102~264A001
151-102-264D02
N151-102'323CE

©
151-102-350AD
151=103-084AC
151-133-080CA
151-103-23C€30
151=103-264C8

151103274481
151-103=274a442
151-1G3~27aCa1
151-103-27aCa2
151-103-23009

151=103-33a84
151=104~024841
151=-104=~32a842
151=104-02458
151=104-0280C

151-104=02C4A
151~104=32¢CCa1
151-104-02cCCA2
151=104~-04444
151-134-1GCa8

OWNER

WARLSTROM, JOHN
NDSWC 11797
NDSWC 11795
NDSWC 11752
NDSWC 11796

NDSWC 11753
NOSwC 5620
NOSWC 5637
NDSWC 5633
WAHLSTROM, JOHN

NOSWC 11379
NOSWC 11380
NOSWC 113738
NDSWC 11377
NOSWC 11376

MRACHEK, JOHN
DWYER, TIM
PESEK, MONTE
PESEK, MONTE
NOSWC 11381

MRACHMEK, RAY
INVESTORS
CLSON, MILTON
SXOGEN, ARNOLD
NOSWC 1284

NDSWC 1285
KLOSE, VERNGN
KLOSE, YERNON
KLOSE, VERNON
NDSWC 5621

NDSWC 11575
NDSuC
NOSWC
NCSWE 1275
NDSWC 1274

NOSWC 1276
NDSWC 1976
NDSWC 1277
BIZ3ER, HARLOW
NDSWC 3025

DEPTH
ORILLED
CFEET)

125

100

152

DEPTH FIRST
OF WELL OPENING
(FEET) (FEET)

125 109

235 230

264 258

226 223

72 58
170 160
195 95

60 2C

150 138

130 50

165 148

153 133

137 117

136 116

121 118

109 103
1405 1342

30 27

DEPTH TO

CASING

DIAM-

ETER
CINCHES)

1.25

1.25

DATE
COMPLETED

1270171965
1072271981
1072271981
0972471981
1072271981

0972471981
1071071929
10/1671979
1071671979
1072171976

0%/22/1980
0972271980
0971971980
0971871980
0971871980

0272871975
0371571975
0471671974
07/3071974
0972371980

Q771271977

01/02/1958

1073071974
0870371967
0471571958

0471571958
3570571976
09717/1976
1042571976
1071071979

0571371981
1072571966
1072671966
01/08/1958
0170371958

0170971958
0170971958
0171471958
1272671973
0771571971

WATER
LEVEL
(FEET)

118,30

242,00+
5.70

JATE
WATER
LEVEL

MEASURED

1170171933

1270671975

1170171953

0272871975
3371571975

0773071974

1073071974
0370371967

1273271983
1270671973
1072571976
1170171933

1170171933

0871571979
1270671973

USE

[¢]

c3IxT o

x
civccca

F

ccecce ccecc cocceox

cczaiem

cwmecco

ccecce

WETER

“

PRINCIPAL

AQUIFER

112CRNB

112CRNE

T12CRNS
112CRNE

112CRNB

211HCFH
110YLMR

SPECIFIC
CONDUCTANCE
CuMHO/CH
AT 25° ©)

TEMPERATURE
C(DEGREES C)

12.90
9.0

3.7

L17.0
8.0

ALTITUDE
OF LAND
SURFACE

(FEET)

2090
2045
2045
2065
2070

2110
2058
2074

2024
2180

1980

1983
1933
1955
1955
1945

1930
1876
1875
1876
13882

1876
1885
1875
1879
1380



ot it i

DEPTH TO CASING JATE SPECIFIC ALTITUGE

DEPTH DEPTH  FIRSY oram=- WATER WATER USE CONCUCTANCE 0F LAND

ORILLED OF WELL OPENING ETER DATE LEVEL LEVEL cF PRINCIPAL  (uMHO/ZCM TEMPERATURE SURFACE

LOCAL NUMBER OWNER (FEET) (FEET) (FEET) CINCMESY  COMPLETED (FEET) MEASURED  #ATER  AGUIFER AT 25° C)  (DEGREES C) (REET)
151-134=1283C NDSWE 1631 95 - - - 1072371959 - u -~ -~ - 1838
151-104=12CBD NGSWC 2 120 - - - 1072371966 - -- Y -- - - 1875
151=104=12CCC1 HDSWC 1828 105 - - - 1072074959 - .- u - 2050 - 1877
151-104~120¢C2 NDSWC 1 130 - - - 10/227196% -- - u - - - 1876
131-104-12C0¢C NISWC 1633 108 - - g 10/2871959 -- -- u - -- - 1880
151-104-1200C NDSKC 1629 73 - - - 1072271959 - - Y - - - 1383
151-104~1333¢8 NOSWC 11582 107 85 8k 1.25 0571471981 12.20 1170171983 ] 110YLMR 1960 3.5 1876
151=10a=135¢C2 NOSWE 1632 105 - - i 1072771959 - - [¥] -~ 1280 -- 1879
151-104-1440C NDSHC 18438 118 - - - 1072171960 - - u -- - - 1380
151=104=14044 HOSWwC 1830 53 - - - 1072341959 - - U - - - 1880
151-104=17CCC NDSWC 11330 60 - - -- 0972571980 - - u - - - 1915
151-104~200Ch HARDY, CHMARLES $0 34 26 ] 0670571975 19.00 0673571975 H -~ 1470 2.1 1397
151-104=25080 KOCH, HATH 1450 1450 1411 1.25 Q772671971 F - H 2114(FH 2080 16.6 1950
151=104+29AE8 NOSWC 11389 67 51 48 1.25 0972571980 11.40 1170141953 u 112YLMR 1420 8.9 1900
151-104-31434 MON=XOTA INC, 1385 1385 1320 b4 0171871980 F - N - 2100 - 1905
151=104~34442 NOSWE 11391 &7 56 50 1.25 09/25/198C 10.80 1173171983 u 110YLMR 1620 8.8 1885
151=104=3644a NDSWC 11578 87 71 63 1.25 0571371981 15435 06702719381 u 112CRNE 1520 2.5 1910
151-104=364401 PATSON, ARTHUR 48 -- - 6 0372371977 - - H - - - 1900
151-104=3644A02 CROY, RICMARD 41 - -- 6 0372771977 -- - h - - - 1900
w 151=106=36A5A NDSWC 11576 33 T4 71 1.25 0571371981 13.55 4870271981 [¥] 112CRN3 1610 8.0 1903

«

151+104=363C0 NOSWC 11384 67 - - - 0972371980 - g u - - - 1390
151=104<38CCA NDSWC 11385 80 61 38 1425 0972371980 21410 1170671980 J 112CRNS 1450 8.3 1895
151=104-380R4 NOSWC 11577 80 69 66 1.25 0571371981 9.80 1170171933 u 112CRNS 1790 8.5 1895
151=104=36040 NDSWC 29 70 - - - 0671571957 -~ - 1] - - 2060
152-094-0e0C AMERADA 5359 -- - - 0471171963 - .- -- - - - 2098
152-094+0738 AMERADA 11020 - - 0672771967 -- - - - - - 2186
152-094=1CABC SKARDA» 3ILL 25 25 15 12732711372 10.00 12/702/1972 u el - - 1980
152=094=10460 SKARDA, BILL 120 120 96 - 0771371976 28.00 0672641979 H - -- - 1930
152+294-19ALC Uses 18 200 - - - 1271071951 - - u - - - 2210
152-094-1938¢C USG5 68 20C - .- - 1271171951 - - ] - - - 2250
152%094=204CC usas 50 200 - - -- 1170871951 - =- U - - - 2220
152-094=2C00A us6s 33 205 - il - 1170671951 el - Y - - - 2451
152-094~2135C¢ uses 31 205 bt - - 1173571951 - - 7] -- -- - 2190
152-036=21C4D uses 72 200 - - - 1271271952 - - 14 - - .- 2155
152-094-210A4 YsGs 49 120 -- - - 1171271951 - - U -- “e - 2060
152=094=21058¢C usss 73 200 -- - 1271371951 . - u - .- -- 2140
152-094=210¢ STANOLIND 12460 - - 1270671953 -- - .- -- e 2129
152=-094-21008 us6s 74 200 - - - 1273271951 - -— u - - 2690
152+094=268E3 NDSWC 6049 1040 266 as2 2 1270271981 172.0% 1170171953 U 125TGRY - 2060
152=-094~2744A38 usss 2 2588 - b - 1073071951 - - U -- - 2149



1€

DEPTH 1O CASING RATE SPECIFIC ALTITUDE

oEpTH BEPTH  FIRST ozAM- WATER WATER use CONDUCTANCE OF LAND

DRILLES OF WELL CPENING ETER DATE LEVEL LEVEL oF PRINCIPAL  (uMHO/CN TEMPERATURE SURFACE

LOCAL NUMBER OWNER CFEET) (FEET) (BZET) CINCMES)  COMPLETED (FEET) MEASURED  wATER  AQUIFER AT 25°% €)  (DEGREES () (FEET)
152+094-27388 usss 3 255 - -~ - 10/30/1951 - - v - - -- 2180
152+004=27020 UsGs 35 208 -- -~ .- 11/07/1951 - -- v . - - 2163
15209424484 uses 76 185 -- -~ -- 01/07/19%2 -- - U - -- -- 2115
152-054-28848 USG5 5 355 - L34 -- 1043171957 - - g .- - - 2220
152+004~2888C uses 71 200 - -- - 1271141951 ~ - v - -- - 2190
152~0%6=29048 usGs 70 200 -- - - 1271141981 . - u - - -- 2195
132-004~290CC USs 63 208 - - -- 1171271951 . .- U - - -— 2180
152-004=29L0C usGs 53 200 .- - -- 11/08/1951 - - U .- - - 2200
152=094=290¢4 usss 52 205 - - .- 11/08/1951 - . u - - - 2155
15209430400 Us3s 60 190 - - - 1171241951 .- - M - . . 2240
152=094~3C400 uses 61 205 == - - 1171271951 - - v -- - - 221§
152=094306CD UsGes S4 200 .= .- - 1170871951 -- - M .- - - 2200
152-094-31AC8 USGS 43 200 -~ - -- 11/0871951 - - u .- - - 2135
152~094315CD UsGs 55 180 -~ - -- 0170774952 - -- v -- - -- 2080
152-024=31080 USGS o4 205 - - -- 1140671951 - - y - . - 2138
152-094-320C3 USGS 46 205 -~ - ~- 1170771951 - - u -- - -- 2189
152Gp4=2208¢ US6S 47 125 - - - 11/0271951 - - u - - - 2180
152-094~33CAB Uses 40 205 - - -~ 11/06/1981 - .- M - - - 2175
152+094-31004 ys6$ 39 200 - - - 1170671981 -~ - N o - - 2175
152094=34A0C USGS 36 200 == -- -~ 1170771951 - - u - - - 2120
152004~ 34CAA Uses 37 200 - -- - 1140641951 -- - u . -- - 2110
152+095=0280 AMERADA 9386 - - .- 06/09/1956 - - -- - .- - 2282
152093 -04BAC GRIMESTAD, LAWRENCE 65 62 - - G1/30/1976 36400 143071976 H - -- -~ 22640
153=094~07CE AMERADA 9274 -~ -- .- 0171271965 -- - -- .- - - 2363
152°098-08CE ANBRADA 53131 5313 - - 1041771964 700,00 07/19/1973 N .- 8000 80.0 2324
152=093-16A00 NOSWE 8048 1000 696 672 H 11£21/1981 369.88 1170171983 Y 125T6RY 3200 8.5 2295
15209512001 ANERADA 40 60 45 -- 08421/1975 47,00 0872141975 N - - - 2435
152=095-19902 AMERADA 45 45 32 - 0872711975 30400 0872771975 I - - -— 2435
152-095-32C8¢ NDSWC 11549 90 .- .- -~ 0570571981 - -- v - . s 3380
1582=096=02C0 AMERADA 9078 -- - .- 07/12/1953 - - - -- - - 2362
152=086-03888 NOSNC 5948 940 817 75¢c 2 0743071981 402.83 11491719563 v 125TGRY .- - 2330
192+096-1240 AMERADA 9260 -- - - 03/23/1966 - - -- .- - - 2353
152+096-1588 ANERADA 12399 -- -- ~ 1070771952 - - - - - - 2460
153=096-23C00 SORENSON, ELMO 100 92 32 [3 0940541974 32400 09/35/1874 s - 3000 8.0 2360
152=D94258¢C SORENSON, ELNO 12 M1 90 4 09£17/1977 69.00 0971741977 s - 2500 8.1 2386
152-096-268C8 NDSWC 11348 38 -- - - 05/05/1%881 .- - v - - - 2325
15209434000 NOSHE 6046 1240 948 224 2 1171171981 439,76 1170171933 v 125TERY 2900 11,0 2390
15209635088 ANDERSON, LLOYD 27 27 -- - 0672711977 pon - s - 2300 702 3380
152-097~064A4 NOSWC 1484 53 -- - - 0640971959 -- .- U -— - - 1915
152-097-07CAA NOSHC 11555 87 76 73 1.25  05/06/1981 12,89 1170171983 v 112786 3000 55 1946



DEPTH TO CASING DATE SPECIFIC ALTITUDE

QEPTH DEPTH  FIRST DIAM- WATER WATER usE CONDUCTANCE OF LAND

ORILLED OF WELL OPENING ETER DATE LEVEL LEVEL OF PRINCIPAL  (uMHO/CM TEMPERATURE SURFACE

LOCAL NUMBER OWNER (FEET) (FEET) (FEET) (INCHES)  COMPLETED (FEET) MEASURED  WATER  AGUIFER AT 25° C)  (DEGREES () (FEET)
152-097-088A4 GRANTIER, LAWRENCE 1530 1530 1485 s 1172774972 F -- s -- 2900 16.0 2020
152-097-0888¢ GRANTIER, LAWRENCE 4G 40 30 H 0670171974 20.00 0670171974 s 1620 7.9 1950
152-097-14803 ROLLA, GARVEY 20 20 12 s 0572611974 7.00 0572671974 H - -- 1960
152~097-1690C NDSWC 11554 40 -- -- - 05/0671981 -- -- u -- -- 2030
152-097-27808 STOLE, HARS 6G &0 45 “ 07/0171973 35.00 07/01/1973 Y -- - -- 2120
152-098-01004 NDSWE 11748 80 69 64 1.25 09/2471981 27.50 11701719383 u 1127T8C6 36450 8.0 1950
152-098-02¢CC NOSWC 11740 140 104 99 1.25 0972371981 42,79 01/28/1982 u 112186 -- -- 1985
152-098-030A8 STEELMAN, JORN 1730 1730 1625 2 07/18/1973 £ -- 4,8 -- 2600 16.5 2020
152-098-10€00 GUNDERSON, ARTHUR 1750 1750 1660 2 0B/Q7/1974 2 -- S 211HCFH 2600 13.5 2060
152-098-11CC0 NDSWC 11553 80 - -- -- 0570671981 - -- u -- -- -- 1970
152-098-110CC NDSWC 11552 180 112 109 1.25 05/0671981 11.55 0670271981 u 11278¢C6 3050 8.5 1956
152-098-11000 NDSWC 11550 80 -- -- - 0570671981 -- -- u -- -- -- 1951
152-098-13844 NDSKC 11551 40 -- == -- 0570671981 - -- u -- -- -- 1950
152-098-14CCC NDSWC 1488 179 - -- -- 0471071959 -- -- u -- -- -- 1969
152-098~23455 NDSWC 1486 74 .- -- -- 0470971959 - -- u -- -- - 1960
152-098-23400 HAUGEN, CLAF 72 72 54 s 0572371974 24410 0641211973 s -- 2600 8.0 1990
152-098-23Baa1 NOSHC 1487 73 - -- - 0471G/1959 -- -- u -- -- - 1955
152-098-238a42 NOSWC 11739 8C 59 45 1.25 0972371981 8.58 1170171933 y 11278C6 2950 3.0 1965
152-098-238¢C NDSWC 11747 120 103 98 1.25 0972671981 9.49 1170171983 v 11278C6 3600 8.0 1967
o 152-098-240CC AAGVIK, NORMAN 1730 1730 1620 2 0612171975 53,10+ 06/25/1983 s 211HCFH 3020 21.9 2002

~

152-098-27C001 NOSWC 5949 940 960 882 2 0972371981 29.14 1170171983 u 125TGRY 35%0 10.0 1990
152-098-27C002 NDSWC 11738 200 178 173 1.25 0972371981 16,36 1179171953 u 11273C6 2950 8.0 19389
152~098=34CAB WOLLAN, CORNELL 150 150 130 5 0572271974 30.00 usr22/1974 ¥ -- 3700 10.0 2000
152-099-03aC8 JOUNSTON, CARROLL 1610 1610 1560 2 0871971974 196.40¢ 06/25/1952 H 211HCFH 2460 16.0 1920
152~099-24888 JOHNSTON, BEN 1795 1795 1735 2 0642971975 F -~ s 211HCFH 2400 20,0 2040
152-099-24C0A JOHNSTON, BEN 120 120 105 5 0712271973 28,00 LT/2211973 ¥ .- - -- 1875
152-099-254A3 JOHNSTON, BEN 1800 1800 1730 2 07/16/1976 F - 3 - 2400 22.0 2100
152-099-28854 LAWLAR, GLEN 195 195 180 4 0672711974 180.00 0672771974 " -- 4310 9.6 2140
152-099~31¢Ca HUNT OIL 10238 -- -- - 0471171961 -- -- .- - -~ 2304
152-099-33408 LOOMER, ORRIN 125 125 65 4 1270871974 60.00 1270871974 H -- 989 9.0 2300
152=101-14ACA NDSHC 6044 1000 969 945 2 1170671981 2.55+ 1149171983 y 125768V 2930 10.0 1940
152-1G1=14CAD LINDVIG, JOHN 1855 1855 1730 2 07/03/1976 11.60+ 06/25/1950 s 211HCFH 3000 1440 2040
152-101-15ADD LINDVIG, JOsN 1640 1547 1517 2.50 06/2471982 115.00+ 0672441952 s 211HCEH 2460 21.0 1995
152=101-19CAD RETTIG, ED 80 80 50 -- 0871671972 $0.00 0341671972 " -- 840 7.5 2265
152-101~-24C381 NOSWC 5616 62 31 28 1.25  10/08/197% 6432 11/0171953 y 11ZCRNE 1900 8.0 1378
152=101-24C382 NOSWC 6043 1120 - -- -- 1170271981 -- - v -- -- -- 1879
152-102-08BAC REHBERG, RuJ. 152 06/20/1975 60,00 G5/20/1975 4.5 -- -- -- 2050
152-102-13Ca PHILLIPS OIL 13515 -- -- G1/01/1954 -- -- - -- - -- 2264
152=102=170AC STSPANEK, RONALD 76 55 4 0372171974 -- -- H -- C-- -- 2670

70
152-102-27C00 MONSON, WILLIAM 110 110 100 - 0470471974 92.00 Q4r04/1974 H - 1680 9.5 2278



€€

DEPTH TO CASING DATE SPECIFIC ALTITUDE

OEPTH DEPTH FIRST DIAM~ WATER WATER USE CONDUCTANCE OF LAND

DRILLED OF WELL OPENING ETER DATE LEVEL LEVEL F PRINCIPAL (uMHO/CH TEMPERATURE SURFACE

LOCAL NUMBER OWNER C(FEET) (FEET) (FEET) CINCRES) COMPLETED CFEET) MEASURED WATER AQUIFER AT 25° C) {DEGREES C) C(FEET)
152-103-25CA8 ERICKSON, ROBERT 1530 1530 1435 4.50 1170571977 161,704 06425713460 5 21iACFH 2100 22.5 1965
152=104=20CCC SCHMITT, JOHN 1485 1485 1462 2 08/1671977 F - HsS - - - 1930
152-104-26042 NDSWC 11583 127 104 101 1.25 0571571931 14.29 1173171983 u 110YLMR 750 8.5 187¢
152-104=300AC JOHNSON, HERMAN 116 116 103 4.50 1070271975 30.06 1070271975 S - - - 1930
152=-104-32CC8 NDSWC 11580 60 41 38 1.25 0571471981 4.13 1170171983 u 110YLMR 2760 8.5 1890
152-104=-3304A4 NCSHC 11579 56 27 24 1.25 0571471981 6.05 1170171983 ) 11GYLMR 2700 8.5 1675
152-104-34484A8 NDSWC 8027 15¢ 123 117 1.25 07/714/1971 - - 1} 110YLMR - - 1878
152-104=34C0C CAYKO, JOHN 1425 1425 1396 5 0572171977 F - SsH - 2200 17.5 1875
152<104-36DBC WAMBACH, MARVIN 220 220 200 4 0271871975 130.00 0271871975 s - - - 2030
153-094-19C00 FROMOLM, CARL 13 - - - 0172171976 - - ') - bl e 2235
153-094-23CCC1 NOSWC 5781 1856 1767 1745 2 0872171980 74027 1170171953 u 211HCFH 3000 10.0 2186
153-094=23CCC2 NDSWC 57814 1465 1434 1610 2 0872171980 148.12 1170171983 u 125LDLW 3600 8.0 2186
153-094~23CCC3 NDSWC 57318 980 895 871 2 0872171980 330.83 1170171982 y 125TGRY 3500 9.0 2186
153-094=26CLC BCHMBACK, MARVIN 200 80 48 & 0672671974 16.00 0670071979 s - - - 2310
153=094~3000 AMERADA 50 - -- - 0572471975 20.00 0572471975 Y - - -- 2200
153-095-0298 TEXACO 8659 - - -~ 35716/1955 - - - - - - 2046
153-095-064AC TEXACO 8499 - - -- 1271271955 .- - - -- - - 1940
153~095-08A84 TExas OIL 160 - 160 55 & 0672871973 55.00 0672871973 N - - -- 2100
153=-095-16CCC NDSWC 6047 1060 669 651 2 1171371981 393.40 1170171963 u 125TGRV - - 2330
153-095-26CCC SHERVEN, VERN 125 -- - - 1172071972 65.00 1172371972 H - - - 2310
153-095-29C00 THOMPSON, HARLEY 116 110 == - 0172771976 88.00 0172711976 N - 3500 8.0 2210
153-095-33383 NOSWC 11362 100 - - - 0971171980 - - u - - - 2215
153-094-038(C8 SORENSON, HOMER 1075 1075 1053 2 03/19/1977 18.50+ 0672471980 N 211HCFH 3220 15.8 1937
153-096-05CAA SORENSON, HOMER 1290 1290 1272 2 1172071976 F - s -- 3250 17.7 1912
153-094~10C0 ANERADA 8943 - -- -~ 01/24/1958 - - - - o - 2005
153=-097-01C6D TOEPKE, KERMIT 32 31 20 4 1274171974 1271171974 H - 1000 9.3 1555
153-097~02C00 WOLD, LYNN 1467 1467 1404 5.50 0671871976 0672511979 s 211MCFH 2600 17.5 1940
153-097-100AC NDSWC 1478 73 -~ .- -- 064/0471959 - n -- - - 18%0
153-097-100AD NDSWC 1477 105 -- - - 0470271959 - - U - -- - 1865
153-097-11CCA NOSNC 1479 32 - -- - 0470471959 - - u - - 1830
153-097=-15¢CC NDSWC 5613 202 135 129 1.25 1070571979 43.90 1270571979 U 11276C6 2000 1915
153-097-15CC01 NDSWC 1482 105 - - .- 0470871959 - - u - - 1912
153-097-15¢C02 NGSHC 1483 105 -- -- -- 04/08/1959 - - M - -- 1915
153~097~16AA8 NOSKC 6054 1060 243 231 2 0572871982 69.18 1170171933 u 11275CG 2400 9.0 1920
153-097-19CDC GARMANN, HENRY 1840 1840 1770 5 0270271973 30.00 0273271973 S - 2400 15.5 2175
153«097-20Aa4 HELLANDSAAS, GRVILLE 220 195 165 4 0170471975 145.00 0170471975 U -~ - - 2015
153-097-210CA OPSTA, HELMER 155 155 154 5 0971271973 438,00 U9/1271973 (] - 2400 10.0 1920
153-097-22AA4 NDSWC 5611 62 33 27 1.25 1070471979 12.70 02/1371930 u 11278C6 2100 9.0 1870
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LOCAL NyMo

152~097~22488
153+097~-238441
153-097-2334A2
153-097-23884
153-097-23882

153~097-32344
153-092-32548
153-097-34L80
153-097-34Da4
153-097-34048

153-097-350¢C
153-093-33DCA
153-098~-35ACA
153=101-004ADE
153-101-08344

153-101-0&04D
153-101~-14BAC
153-101=16D8C
154=095-33¢
154-095-34CA

156=096-310C4
154-096-31D00
154~097-350C8
154=0%7=36CCC

MISCELLANEQUS

144=102~03484
148-099+35004

ER OWNER

NDSWE 5612
NOSWE 1489
NOSKC 3609
ADSKC 5610
NDSWC 1431

GARMANN, JERRY
NISWE 5840
WOLD, MYROMN
NDSWC 1485
WOLO, MYRON

FLATLAND, OLAF
MASTON, HERBERT
SaXe THGRAL
NOSWC 11373
NDSWC 11372

NDSWC 11374
NGSWC 11371
NOSWC 11375
AMERADA
AMERADA

NOSWC 5937
GRAZING ASS0C.
ND PARK SERVICE
NDSWC 1476

SURFACE-WATER DATA-COLLECTION SITES

LITTLE MISSOURI RIVER
LITTLE MISSOURI RIVER

OEPTH
DRILLED
(FEET)

DEPTH TQ

DEPTH FIRST
OF WELL QPENING
{FEET) (FEET)

109 103

34 28

163 -

954 960
1660 1600

30 22
1465 1360

850 ol

1665 160%
96 73
81 78
86 83
5t 48
40 30

696 672

341 341

45 25

CIN

CASING
DIAM~

TER
CHESY

125

1.25

1.25
1.25

1425
125

DATE
COMPLETED

1070471979
0470671959
1070471979
1070471979
0470671959

1071071972
Q770171981
Q772741974
04/097195¢%
0670271974

1172371976

0670871975
0971771980
09/17/71980

09718/1980
09/17/198C
0941871980
1272671975
0941571976

0641171981
1272771971
1271071974
0470271959

WATER
LEVEL
(FEET)

26.15

.86

145.00
144.94

15.00

13.00+

7.14
e Pk

616
631

31.00

4.73
260.00
30.00

DATE
WATER
LEVEL

MEASURECD

1140271983

1170271983

1071071972

0670271974

Q770971980

1170171983
1170171983

1170171953
1179171983

u15/1976

1140179983
1272711971
12719719746

us
OF

WATER

: =
CEwinym wmCcucsr ccceco

zrtcece

conce

E

“

PRINCIPAL

AQUIFER

11275C6

11278C6

ZTIMCFER
125L0L4
1T0YLMR
110YLMR
110YLMR
110YLMR

125TGRV

SPECIFIC

CONDUCTANCE
CuMHO/CH
AT 25° C)

2300

2000

625
2000
2650

2510
2550

YEMPERA%URE
CDEGREES C)

9.0

17.0
.5

ALTITUDE

QF LAND

SURFACE
C(FEET)

1890
1870
1880
1865
1875

2110
2090
1985



TABLE 2.--Water levels in selected wells

EXPLANATION

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

Mp, measuring point

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

1sd, land surface datum

147-102-33CB8

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

Water

Date Water Date Water
level level level

May 14, 1980... 108.50 Apr. l......... 108.39 108.75
July 8......... 107,20 May 2l......... 108.61 108.38
Oct. 7......... 109,43 July 2l......... 108.81
Feb. 24, 1981... 108.65 Sept. 15......... 108.99
148-099-35DCA  MP is top of 1-1/4-inch plastic pipe 2.00 ft above lsd.
Nov. 4, 1980... 22.10 May 22......... 21.25 22.32
DeC. 2¢vcvneses 22.16 Aug. 10......... 21.95 June 30......... 20.70
Feb., 26, 1981... 21.77  Sept. 10......... 22.17 20.77
Mar. 3l......... 21.90 Nov. 17......... 22.45
148-105-36(DC1 MP is top of 1-1/4-inch plastic pipe 2.10 ft above lsd.
Dec. 6, 1979... 35.98 Dec. 2......... 36.20 36.27
Feb. 14, 1980... 35.99 Feb. 24, 1981... 36.00 35.99
Mar. 25......... 35.79 Apr. li.eiiees. 36.02 35.70
May l4.....uuee 36.07 May 2l.c......n 36.07 36.03
July Buiieeune. 36.29 July 2l......... 36.41 36.04
Oct. 7.vienenes 36.42 Sept. 15....,.... 36.65
148-105-36DDD  MP is top of 1-1/4-inch plastic pipe 2.10 ft above 1sd.
Nov. 14, 1979... 25.00 Feb. 14, 1980... 24.47 24.40
Dec. 6.vvvnens. 24,60 Mar. 25......... 24.25
149-100-35BBB  MP is top of 1-1/4-inch plastic pipe 1.60 ft above 1sd.
Dec. 11, 1979... 8.38 Dec. Zievecenns 10.15 12.41
Feb, 14, 1980... 8,91 Feb. 24, 1981... 10.59 7.15
Mar. 25.....0... 8.40 Apr. teessenes 10.69 8.93
May 14......... 8.67 May 18......... 11.00 9.00
July 8......... 9.20 July 2l..ecen.n. 11.31 9.42
Aug. 25......... 9,70 Sept. 15......... 10.45
Oct. 7.ieevnn... 10.10  Nov. 17......... 12.00
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Depth to water, in feet below or above (+) land surface

150-098-06DAAL

WP is top of 1-1/4-inch plastic pipe 1.00 ft above 1sd.

Date Water Date Water Date Water
level Tevel Tevel

Dec 4, 1979... 3.95 0Oct. T.o..oi.... 6.60 Nov. 18......... 6.48
Feb. 13, 1980... 4.07 Dec. 2..i.een... 5.65 Jan. 18, 1982... 6.23
Mar. 25......... 3.95 Feb. 25, 1981... 5.25 June 30......... 2.85
May 13......... 4.05 May 20......... 18.94 MNov. 1, 1983... 6.90
July  Bo..oeiaans 11.20 July 22......... 6.97

150-098-07CDD  MP is top of 1-1/4-inch plastic pipe 1.30 ft above 1sd.

May 13, 1980... 0.80 Mar. 31, 1981... 0.17  Nov. 18......... 1.19
July 8......... 1.49 May 20......... .74  June 30, 1982... .45
Aug. 25.. . 1.65 July 22......... 1.16 Oct. 27......... .60
Oct. 7......... 40 Sept. 9......... 2.24  Nov. 1, 1983. 1.14
150-098-16CCC  MP is top of 1-1/4-inch plastic pipe 2.00 ft above 1sd.

Nov, 5, 1980. 4,20 May 20......... 4.10 June 30......... 3.90
Dec. 2......... 4.10 Sept. 8.. 4,64 Oct. 27......... 3.20
Feb. 24, 1981... 3.99  Nov. 18. 4.29 Nov. 1, 1983... 3.80
Mar. 3l......... 3.90 Jan. 18, 1982... 4.15 Nov. 28......... 3.57
150-098-23AAB  MP is top of 1-1/4-inch plastic pipe 2.00 ft above 1sd.

Dec. 4, 1979... 9.30 Dec. 2...... e 9.56 Jan. 18, 1982... 9.58
Feb. 13, 1980... 9.32 Feb. 24, 1981... 9.20 June 30......... 8.55
Mar., 25......... 9.34 Mar. 3l......... 9.40 Oct. 27......... 9.22
May 13......... 9.34 May 20........ . 9.41  Hov 1, 1983. 9.54
July B......... 9.59 July 22......... 9.47 Nov. 28......... 9.51
AUg. 25......... 9.72  Sept. B.iieruenn 9.70

Oct. 7.cenine. . 9.76  Nov. 18......... 9.73

150-099-150DD  MP is top of 1-1/4-inch plastic pipe 1.80 ft above 1sd.

Dec. 5, 1979... +0.06 Mar. 31, 1981... +0.01 June 30, 1982... +1.10
May 13, 1980... +.76 .28  Oct. 27......... +.89
July 8......... .19 .48 Nov. 1, 1983.. .11
Aug. 25.. .45 .36

Oct., 7......... .64 1.15

150-099-22ABA MP is top of 1-1/4-inch plastic pipe 2.70 ft above 1sd.

Dec. 4, 1979... 1.55 Dec. 2......... 0.85 Nov. 17......... 1.68
May 13, 1980... +.22 Mar. 31, 198l... .44  June 30, 1982... +.95
July 8.. cean 7 May  18......... .68  Nov. 1, 1983... .75
Aug. 25.. 1.10 July 2l......... +.21

Oct. 7T.vevuen.. 1.29  Sept. 9..... e 1.93
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Depth to water, in feet below or above {(+) land surface

150-099-22ABB

MP is top of 1-1/4-inch plastic pipe 3.00 ft above 1sd.

Date Water Date Water Date Water
Tevel level level
Dec. 4, 1979... 4.45 Oct. 5.45 Sept. 9......... 5.73
Feb. 18, 1980... 4.45 Dec. 4.82 Nov. 17..... . 5.65
Mar. 25......... 4.05 Feb. 5.06 Jan. 19, 1982... 5.44
May 13......... 3.70  Mar. 4.38 June 30....... . 2.70
July 8...... ves 4.80 May 4.47 Nov. 1, 1983... 4,98
Aug. 25......... 5.49 July 2l...... vee 4.52

150-099-23BBA top of 1-1/4-inch plastic pipe 3.00 ft above 1sd.

Dec. 4, 1979... 6.30 Dec. 2......... 3.10 Nov. 17......... 3.97
May 13, 1980... 2.12 Feb. 24, 1981... 3.09 Jan. 19, 1982... 4.04
July 8......... 3.28 Mar. 3l......... 2.67 Jdine 30......... 1.70
Aug. 25......... 3.41 May 18..... 2.99 Nov. 1, 1983... 1.93
Oct. 7eenennnn. 3.49  July 18......... 3.45

150-104-19DDD MP is top of 2-inch plastic pipe 1.00 ft above 1sd.

Nov. 14, 1979... 12.40 Oct. 7...uee... 11.35 Sept. 15......... 12.24
Dec. 6...... e 12.90 Dec. 2.....evnn 12.38 Dec, 2......... 13.41
Feb. 12, 1980... 13.15 Feb. 24, 1981... 12.85 July 8, 1982... 11.29
Mar. 7...cooeen 12.90  Apr. l......... 13.35 Nov. 2, 1983... 13.40
May 13......... 13.41 - May 21. heees 13.67

July 8......... 10.49 July 21...... . 12.19

151-098-31DDC  MP is top of 1-1/4-inch plastic pipe 1.70 ft above 1sd.

Dec. 4, 1979... 27.60 Dec. 2......... 28.24 Jan. 19, 1982... 28.63
Feb. 13, 1980... 26.72 Feb. 24, 198L... 27.84 June 30......... 27.35
Mar. 25......... 26.69 Mar. 3l....... . 27.68 Nov. 1, 1983... 9.35
May 13......... 26.80 May 20......... 29.39 Nov. 28......... 8.96
July 8........ 28.90 July 22......... 29.19

Oct. 2......... 28.20 Nov. 18....... .. 28.94

151-101-09BAA  MP is top of 1-1/4-inch plastic pipe 2.40 ft above 1sd.

Dec. 6, 1979... 31.58  Oct. T.evnennn. 32.16  Sept. 9......... 32.32
Feb. 12, 1980... 31.82 Dec. 2...... 32.25 Dec. 2eiinienen. 32.29
Mar. 26......... 32.03 Feb. 24, 1981 32.41 Oct. 26, 1982... 31.40
May 13...... . 32.16  Apr. l....... 32.40 Nov. 1, 1983... 31.19
July 8..... vees 32.10 May 2l....... 32.31 Dec. 2..ieenenn 28.84
Aug. 25...... “ee 32.11  July 2l........ 32.40

151-102-14CCC  MP is top of 1-1/4-inch plastic pipe 2.70 ft above 1sd.

Dec. 6, 1979... 118.30 Aug. 116.50  Apr. 1, 1981... 117.98
May 13, 1980... 118.50 Oct. 118.15 May 21......... 117.65
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Depth to water, in feet below or above (+) land surface

151-103-27AAA2

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

Date Water Date Water Date Water
level level level

Mar. 23, 1977... 31.03  guly 6, 1979... 30.20 Feb. 24, 1981... 31.76
May L 31.45 Aug. l4......... 30.10  Apr. l......... 31.55
June 27..... cees 32.90 Sept. 26......... 30.30 May 2l......... 31.57
Aug. 27......... 34.00 Nov. 15........ . 30.55 July Z21...... .ee 32.68
Oct. 3....... .. 31.45 Dec. Beeviennns 30.42 Sept. 15......... 31.98
May 1, 1978... 29.55 Feb. 12, 1980. 30.14 Dec. 2.i.iiinens 32.02
July ceeneae . 30.20 Mar. 25....... . 30.62 Jan. 20, 1982... 31.01
Aug. l......... 30.40 May 13..... . 31.59  July 8...vvvenn 30.90
Sept. l....cv... 31.00 July 8......... 32.60 July 8, 1983... 30.50
Oct. lieeeeene. 30.80 Oct. T.ievenens 32.16 Dec. 2..4uvn... 31.57
Nov. 1...... . 30,40 Dec. 2..iavenn. 31.94

151-103-27ACAL  MP is top of 1-1/4-inch plastic pipe 2.00 ft above 1sd.

Mar. 23, 1977 19.30  Sept. l.e..een..n 19.50 Nov. 15......... 18.85
May 4....... . 19.55 Oct. l... 19.40 Dec. Bueiucinsn 18.75
dJune 27....0.0.. 19.90 Nov. l......... 19.20 Feb. 12, 1980... 19.01
Aug. 27......... 19.60 Dec. l......... 19.00 Oct. 7...uvnn.. 20.45
Oct. 3...ieeene 19.65 Apr. 6, 1979... 18.80 Dec. 2......... 20.27
Nov. 2..vevnees 19.70  May - P 16.65 Feb. 24, 1981... 20.06
May 1, 1978... 17.75 June 6........ 18.60 Apr. li.eee.... 19.87
June  liieeeeene 17.85 July 6........ 21.30 May 2l......... 19.97
July l......e.. 18.70  Aug. 14......... 18.45

Aug. l......... 19.15 Sept. 26......... 18.70

151-103-280DD  MP 1is top of 1-1/4-inch plastic pipe 2.30 ft above 1sd.

Dec. 6, 1979... 31.45 Dec. 2...000enn 32,69 Dec. 2....44... 32.94
Feb. 8, 1980... 31.60 Feb. 24, 1981... 32.49 Jan. 20, 1982... 32.94
Mar. 25......... 31.54 Apr. l.....e... 32.51  Nov. 1, 1983... 33.18
May 13......... 31.69 May 2l......... 32.54 MNov. 2......... 33.18
July 8......... 32.09  July 2l..... . 32.51 Dec. 2...... o 33.16
Oct. 7.eieenn. . 32.80 Sept. 9......... 33.07

151-104-10CBB  MP is top of 1-1/4-inch plastic pipe 2.00 ft above 1sd.

Aug. 12, 1971... 4,33  Aug. 15......... 4,18 Feb. 12, 1980... 6.52
Dec. 2l......... 5.80 Feb. 9, 1976... 6.37 Mar. 25......... 6.66
May 11, 1972... 4.21 June 22......... 5.55 May 13......... 5.44
Aug.  3ieeenenes 2.45 July 27....0e4.. 4,39 July 8..iieennn 4.25
Oct. 3..ei.en... 4.66 Sept. 10......... 3.09 Oct. 7...i..ieens 4.82
Mar. 12, 1973... 6.41 Mar. 23, 1977... 6.42 Dec. 2.i.iiinnns 5.55
June cetenenae 3.40 May [ SN 6.48 Feb. 24, 1981... 6.59
Aug. 9......... 2.90 Jdune 27......... 1.33 Apr. l......... 6.51
Nov. 20......... 5.44  Apr. 6, 1979... 5.48 May 2l......... 5.72
June 3, 1974... 4,34 June  6.eievenen 4.45 July 2i...... e 2.30
July 15......00. 4,77 July  6eceeveen. 4.50 Sept. 19......... 3.44
Aug. 2%......... 3.68 Sept. 26......... 4,20 Dec. 2..viennnn 5.48
Jan. 30, 1975... 6.67 Nov. 15......... 5.60 Jan. 20, 1982... 6.32
July 10...... e 5.26 Dec. bB...evnen. 570 July B......... 5.08
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Depth to water, in feet below or above (+) land surface

152-101-24CBB1

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

Date Water Date Water Date Water
level level leveil

Dec. 6, 1979... 6.07 Dec. 2......... 5.45 Jan. 20, 1982... 5.17
Feb. 12, 1980... 6.10 Feb. 24, 1981... 5.32 July 8...... e 5.70
Mar. 26......... 5.65 Apr. l......... 5.36 Oct. 26......... 6.11
May 13......... 5.95 May 2i....... . 5.41 Nov. 1, 1983... 6.32
July 8.......p. 5.85 July 2l......... 5.31 Nov. 2......... 6.32
Aug. 25......... 5.85 Sept. 15......... 5.57 Dec. 2i.iinisnee 5.77
Oct. 7........ . 6.19 Dec. 2....004.. 4.97

153-097-15CCC  MP_is top of 1-1/4-inch plastic pipe 2.70 ft above 1sd.

Dec. 5, 1979... 43.90 Oct. 7...... ves 42.51 Sept. 8......... 42.81
Feb. 13, 1980... 42.05 Dec. 2..v.vnsa. 42.60 MNov. 18....... . 42.77
Mar. 25........ . 42.19 Feb. 25, 1981... 42.56 Jan. 19, 1982... 42.79
May 13......... 42.28 Mar. 3l....... . 42.45 June 30....... .. 42.00
July 9........ 42.35 May 20......... 42.57 Oct. 27..... e 41.77
Aug. 25......... 42.41 July 20....... .. 42.72

153-097-22AAA  MP is top of 1-1/4-inch plastic pipe 2.40 ft above 1sd.

Feb. 13, 1980... 12.70 Dec. 2¢cencenns 12.67 Nov. 18......... 12.84
Mar. cieesesas 12.14 Feb. 25, 1981... 12.44 Jan. 19, 1982... 12.92
May 13......... 12.30 Mar. 3l........ . 12.45 June 30......... 11.70
July  9.ceenenns 12.42 May 20......... 12.59 Oct. 27....... .. 11.45
Aug. 12.55 July 20..... R 12.75

Oct. 12.63  Sept. 8........ . 12.82

153-097-22ABB  MP is top of 1-1/4-inch plastic pipe 2.50 ft above 1sd.

Dec. 5, 1979... 26.10 Oct. 7......... 26.79 Sept. 8......... 27.02
Feb. 13, 1980... 26.20 Dec. 2.....044. 26.85 Nov. 18......... 26.99
Mar. 25......... 26.37 Feb. 25, 1981... 26.73 Jam. 19, 1982... 27.09
May 13......... 26.54 Mar. 3l......... 26.69 June 30......... 26.15
duly  9......... 26.64 May 20......... 26.85 Oct. 27....... .o 24.64
Aug. 25......... 26.60 July 20...... aee 26.96 MNov. 2, 1983.. 26.15

7

153-097-23BBA  MP s top of 1-1/4-inch plastic pipe 2.20 ft above 1sd.

Dec. 5, 1979... 10.98 Dec. 2....444en 10.80 Nov. 18......... 10.94
Feb. 13, 1980... 10.20 Feb. 25, 1981... 10.49 Jan. 19, 1982... 11.04
Mar. 25........ . 10.24 Mar. 31...... ves 10.54  June 30......... 9.75
May 13......... 10.45 May 20......... 10.69 Oct. 27......... 9.10
Aug. 25..... cesn 10.65 July 20......... 10.84 Nov. 2, 1983... 9.86
Oct. 7.vvivanns 10.74 Sept. 8......... 10.95

153-101-16BAC  MP is top of 1-1/4-inch plastic pipe 1.80 ft above 1sd.

Nov. 6, 1980... 6.80 ves 6.23 Nov. 1, 1983... 6.31
Dec. 2.../..... 7.27 ceee 8.05 Nov. 2..iiieanne 6.31
Feb. 24, 1981... 4.89 . 7.59 Dec. 2..iieenss 4.47
Apr. | 6.51 Jan. 20, 1982... 5.12

May 21....... e 6.42 July 8....... .. 3.50
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TABLE 3.--Logs of wells and test holes

Bulk density logs are in grams/cc
{grams per cubic centimeter).

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).

Potential logs are in mv
(millivolts).

40

Resistance logs (single point) are
in ohms.

Resistivity logs are in ohm-m
(ohm-meters).

Spontaneous potential (EP) logs are
in W {millivolts).

Temperature logs are in °F (degrees
Fahrenheit).




LOCATION:  145-098-03DDD1, 2

ALTITUDE: 2590
{FT, NGVD}

NEUTRON S.P.
(ap1} mv)

I 100

- 300

- 500

1 700

I 900

1000

1100

L1200
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NDSWC 5952, 5952A

29-205

205-215
215-375

375-475

475-650

650-700

700-765

765-775
775-810

810-950

950-975

$75-1360

DATE DRILLED: 08/14/81

DEPTH: 1720
{FT)

DESCRIPTION OF DEPOSITS
COLLUVIUM

Silt and sand, yellowish-
brown,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone and sandstone,
clayey, olive-gray.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Lignite.

Siltstone and lignite, olive-
gray.

Sandstone, silty, fine to
medium,

Siltstone and claystone, gray.

Siltstone and sandstone.

Siltstone and claystone.

Lignite,

Sittstone and claystone,
lignitic,

Sandstone, silty, fine to
medium,

Lignite,

LOWER PART OF
FORT UNION FORMATION

Siltstone and claystone,
olive-gray.




LOCATION:
ALTITUDE:

{FT, NGVD)

NEUTRON
(apn

NDSWC 5952, 5952A, Continued
145-098-63DDD1, 2

2590

S.P.
(V)

[ 13007

1360-1400

[ 14001 1400-1635

- 165004
1635-1700

+ 1700
1700-1720

- 18004

[ 19007

- 2000+

- 2100

F2200

2300

+2400- 42

DATE DRILLED: 08/14/81

DEPTH: 1720
(FT)

DESCRIPTION OF DEPOSITS

LOWER PART OF
FORT UNION FORMATION,
LContinued

Claystone, silty, greenish-
gray.

Siltstone and claystone, gray,
carbonaceous.

Siltstone and sandstone,
lignitic.

HELL CREEK AMD FOX HILLS
FORMATIONS, UNDIFFERENTIATED

Siltstone, sandy.




NDSWC 5952, 5952A, Continued

LOCATION: 145-098-030DD1, 2 DATE DRILLED: 08/14/81

ALTITUDE: 2590

(FT, NGVD) D'EFI.’JH: 1720
GAMMA RESISTIVITY
RAY (OHM-M}
DESCRIPTION OF DEPOSITS
=
Z ™
Y
:} - 200 -
==
e
} el
:>
-
Fo e
{%
- _é B
- m -
§ - 700 -
—
F -
—
.
—
V- m -
:>
—~———
_.? 11000
? 1100
—
{3
% |

43




ALTITUDE: 2590
{FT, NGVD)

GAMMA
RAY

NDSWC 5952, 5952A, Continued
LOCATION: 145-098-03D0D1, 2

[ 13007

I 14007

I 1500

- 1600

I 1700

r1800—

+ 1900+

| 20004

}2100

22004

2300+

RESISTIVITY
(OHM-M}

4

oo

a4

DATE DRILLED: 08/14/81

DEPTH: 1720
(FT)

DESCRIPTION OF DEPOSITS




NDSWC 5952, Continued
LOCATION:  145.098-0300D1

ALTITUDE: 2590
(T, NGVD)

TEMPERATURE (°F)

DATE DRILLED: 08/14/81

DEPTH: 1720
FT)

T T T
55 60 €5

I 200

- 700

I 900

1100

DESCRIPTION OF DEPQOSITS
T T 1

70 75




NDSWC 5952, Continued

LOCATION: 145-098-03D0D1 DATE DRILLED: 08/14/81

ALTITUDE: 2590 DEPTH: 1720
(FT, NGVD) (ET)
TEMPERATURE (°F) DESCRIPTION OF DEPOSITS
1 T I T L
55 [1] 65 70 75 80
L 13001
[ 1400
I 1500
I- 16004
k17004
I 18004
I 19004
+ 20004
2100+
_nm.
2300
55 60 65 70 75 80
| | i 1 I I}

- 2400 26




5.0 NDSWC 5952A, Continued
; 145-098-030D02

LOCATION DATE DRILLED: 08/14/81
ALTITUDE: 2590

(FT, NGVD) DEPTH: 885

{FT)

TEMPERATURE (°F) DESCRIPTION OF DEPOSITS
T I I ! T 1
55 60 65 70 7%

- 100

- 300

1000-

1100+

L1200 | ] i L 1 !




Altitude:
GEOLOGIC

SOURCE

Altitude:

Altitude:

145-098-078CB
(Log modified from Ralph Wold Well Drilling)

2610 feet Date drilled: 9/28/72
THICKNESS DEPTH

MATERIAL (FEET) (FEET)
LT Y1 D e e L D et bl 14 14
Clay-------- 8 22
Clay, sandy- 50 72
Sand---=---- 14 86
Clay---==-c--=emmmmmm-rocoocoossems—eosooseoooooos 4 90

145-098-20CAA
(Log modified from Francis Boyce Water Well)

2640 feet Date drilled: 8/26/72
Clay, brown----------=---- 12 12
Clay, gray---=------ 15 27

0al=rm-momeeemnaan 4 31
Clay, gray--------- 26 57

(e et 9 66
Clay, gray- 9 75
Sandstone-------- 2 77
Shale, gray 12 89
Coal----=eemmmua- 8 97
Shale, gray 33 130
Coal---==vecmmmmn 3 133
Shale, gray 53 186
Sandstone-------- 2 188
Shale, gray 7 195
Coal--------cunm-- 3 198
Shale, gray 94 292
Sandstone-------- 1 293
Shale, gray 44 337
[ ) B e bttt 3 340
Shale, gray; small layers of sandstone

(N0 Water)--ee-—mmemeommc oo e e 180 520

145-098-34DCA
(Log modified from Kruger Drilling)

2585 feet Date drilled: 9/01/77
60 60

140 200

20 220

6 226

369 595

10 605

85 690

5 695

315 1010

30 1040

450 1490

60 1550

70 1620

20 1640

70 1710

280 1990

23 2013

48




Altitude:

GEOLOGIC
SOURCE

Altitude:

Altitude:

Altitude:

Altitude:

' 145-099-018DD
{Log modified from Ralph Wold Well Drilling)

2640 feet Date

MATERIAL

145-099-11DDA
{Log modified from Knutson Well Drilling)

2665 feet Date
Clay and shale- ———-
Coal- B Ll T T
Shale- --- ----
Sand----=----
Coal----
SHAT @ mmm e e m e
coal- -- B
Shale- B GG e EE R L PSP -
145-099-12ADD
(Log modified from Heiser Garage & Well Drilli
2625 feet Date
Sand, brown- S
Clay, brown and gray-- --
Sand, gray, and rock
ROCK === o e e e e e e
Rock, sand, and clay; soft----ecocmcmmmmcmmcma o
145-099-12CAB
(Log modified from Ralph Wold Well Drilling)
2640 feet Date
1Ay = e e e e
Coal---=-- -—--
Clay - - ———-
Sand --- Smmmmesmesccomoeoooee
Coal-wmummomamaan - -
Clay ---
$and---------
Clay---- ----
145-099-12CBA
(Log modified from Ralph Wold Well Drilling)
2660 feet Date

Clay and coal slack
Clay, blue
Rock-=-- -

Sand, blue----- -
Rock
Sand and rock
Clay-

49

drilled: 10/01/72

THICKNESS DEPTH

{FEET) (FEET)
32 32

3 35

20 55

7 62

3 65

10 75
drilled: 3/05/77
29 29

4 33

52 85

4 89

1 90

5 95

3 98

2 100

ng)

drilled: 8/08/75
50 50

20 70

5 75

10 85

11 96
drilled: 12/05/77
42 42

2 44

21 65

5 70

4 74

8 82

24 106

4 110
drilied: 7/29/73
20 20

32 52

5 57

25 82

2 84

7 91

3 94




Altitude:

GEOLOGIC
_SOURCE _

Altitude:

Altitude:

145-099-12C88
{Log modified from Heiser Garage & Well Drilling)

2665 feet Date drilled: 7/18/76
THICKNESS DEPTH

MATERIAL (FEET) {FEET)
Sand and clay----=---====rmmremeoco—a= 10 10
Clay and coal----==-r---=-u-- 10 20
Clay and traces of coal 15 35
Clay 20 55
Sand 20 75
Sand 10 85
Rock, hard 2 87
Sand, gray 2 89
Rock 92
Sand, gray 13 105

145-101-07AB
(Log modified from Boyce Drilling, Inc.)

2170 feet Date drilled: 1/15/74
Sand and brown clay 63 63
Clay, gray---=-----==--m---- 4 67

1T ) B e LD DD LR DD 6 73
Clay, gray----- 48 121
Sandstone-----==ocm-~ 1 122
Sand, fine; water- 7 129
Clay, gray------=--===s--memeccomscocnoososeonooo- 101 230
Coal-mmmoaomnm- 20 250
Shale, gray------------- 11 261
Sand, gray; water--------- 19 260

145-101-17CCC
(Log modified from Boyce Drilling, Inc.)

2180 feet Date drilled: 8/29/77
Clay, sandy; scoria chips 58 58
{lay, gray-----====mr==ccocoe--oo- 7 65

ock---~ 1 66
Coal----- - 5 71
Clay, sandy; thin beds of coal----------ccccneun- 74 145
Clay; thin beds of coal- 255 400
ROCKm=mmmmmmmmee e 10 410
Clay, sandy, gray 322 732

3 735

18 753

2 755

165 920

3 923

57 980

10 990

2 992

Clay, sandy —--- 93 1085
Clay - 45 1130
Rock 3 1133

Sand 77 1210
Clay 28 1238
Clay, sandy 8 1246
Sand- 51 1297
[0 e 3 1300

50




145-101-19AAC
{Log modified from Ralph Wold Well Drilling)

Altitude: 2160 feet Date drilled: 7/31/75

GEOLOGIC THICKNESS DEPTH

SOURCE_ MATERIAL (FEET) {FEET)

55 55

8 63

12 75

30 105

30 135

13 148

48 196

16 212

98 310

10 320

140 460

50 510

82 592

16 608

3 611

5 616

44 660

10 670

160 830

28 858

17 875

13 888

82 970

5 975

32 1007

2 1009

106 1115

Coal--- m——- 15 1130
Clay - 29 1159
T T e 34 1193
Shale--eeeccmmaaamx e e 27 1220
Coal - 5 1225
Clay---- -- 5 1230
Sand and water-------—essmcmee e 75 1305

145-102-11DAB
{Log modified from Francis Boyce Water Well)

Altitude: 2080 feet Date drilled: 10/31/59
Topsoil, fine; scoria 45 45
Sand; scoria chips-=---=-===- B e e DL L LR 14 59
Shale-~--=-- 61 120
Coal- 15 135
Shale- 155 290
Sand, water-bearing 10 300
Shale-----c-w=eu- - 120 420
Sand, water-bearing--- 20 440
ROCK===m—mmmm e e m e e e e e 3 443
Sand, water-bearing-------—-cceemcmmenmcc e 12 455
Shale: - - 145 600
Sand--~------ - 38 638
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145-102-15ABC
(Log modified from Francis Boyce Water Well)

Altitude: 2160 feet Date drilled: 9/17/70

GEOLOGIC THICKNESS DEPTH

SOURCE  MATERIAL (FEET) (FEET)
Topsoil and clay fill-=--m--oeomommemmmmmmmmmone s 26 26
Scoria and fine gravel-------=--m-omcomoo—eooo—a- 12 38
[T L i e D b b bttt 5 43
Shale, gray-------=--===r--meer-oocm—s-ooomoeensos 117 160
[ D 7 167

Shale, gray, firMes--==m---eeemcoccmocmmanomaannoo 98 265
Sandstone=---=semmmecammo e memmceemo oo 45 310
Shale, gray------===-====c-mmen-——ceoooosenooooaon 26 336
ROCK==mmmmmmmcmmnm e 2 338
Shale, gray, soft.to medium-hard-----------=c=--=- 277 615
Shale, gray, hard------------r--oc-mv 32 647
ROCK==mmmmmmmm e e 5 652
Shale, gray, hard-~--------- 37 689
ROCK====mmmmmmmm e e mmeem 2 691
Shale, gray, hard----------- 164 855

Shale, gray and brown, hard 51 910
Shale, gray, hard; sandstone layers----------- 60 970
RoCK--==cmmmumman 6 976
Sandstone and gray shale; thinly layered 82 1058
ROCK====memmmmmma e e em— oo 5 1063
Shale, gray, medium-hard---- 131 1194
Shale, gray, hard----==---===-----ceco--ewemmoc—o-- 18 1212
Sandstone; artesian strata 43 1255
145-102-24DDA
(Log modified from Francis Boyce Water Well)

Altitude: 2060 feet Date drilled: 12/16/59
Topsoil 35 35
Gravel, 26 61

4 65
15 80
25 105

3 108

7 115
37 152

3 155
30 185

109 294

3 297
38 335
15 350
85 435
21 456
79 535
73 608

52




Altitude:

GEOLOGIC
SOURCE _

Altitude:

Altitude:

145-102-26AA

{Log modified from Francis Boyce Water Well)

2190 feet Date drilled: 12/17/59
THICKNESS DEPTH

MATERIAL (FEET) (FEET)
Topsoil and fili--- 20 20
Gravel, -—-- 11 31
Shale, gray --- 39 70
Sand- 10 80
Shale, gray m— ——— 20 100
Coal- e et LI L L EE PR R - 12 112
Shale, gray 51 163
Coal- 12 175
Shale, gray 70 245
Coal- -—-- 12 257
Shale 8 265
Sand; artesian; 1 quart per minute--------cueuuuun 10 275
Shale - -- -—-- 65 340
Rock--- -—-- --- 2 342
SHAT @ e e 33 375
Sand, fine, gray; water; 3 gallons per minute----- 42 417

145-102-27CBB
{Log modified from Francis Boyce Water Well)

2170 feet Date drilled: 11/29/65
Topsoil and clay fill- B L L 35 35
Shale, hard------comcmcmmmm oo 23 58
ROCK, hard-—===--oeeemmea e e cceaaae 5 63
Shale, gray---- B L C L 12 75
M E L L CE L P L PP L S PRSP P 5 80
Shale, gray; streaks of coal and sandstone-- 129 209
Shale- ——— 38 247
(X e L L 15 262
SANdStoNne-—--- oo m oo e 58 320
Rock -— - 1 321
Shale--------- --- 24 345
[ Y T E P L L PP PP P C e 8 353
Shale; layers of coal and rock------e-ceeaaaacaaaan 292 645
Shale----- : -- 141 786
Rock--~ 3 789
Shale, rock, and sandstone--------=cccmecceccaaaao 123 912
Sandstone; artesian strata flows; 1-1/2

gallons per minute- -- 23 935
Shale, dark 115 1050
Rock- --- 5 1055
Shale, tough; rock in layers- 135 1190
Shate, hard---- - --- 8 1198
Sandstone; 15 gallons per minute------c--cov-oc-- 42 1240

145-104-098AC
{Log modified from K. D. Thompson)

2435 feet Date drilled: 6/22/72
Clay, yellowW--mocmmm e e 65 65
Coal slack and sand; some water------c--cocc-cooen 5 70
Shale- ——— 70 140
Sand, fine; some water---- 3 143
Shale- - 67 210
Clay, sandy 20 230
Shale- 105 335
Sand, fine; water- - -—- 11 346
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NDSWC 6042

LOCATION: 145-104-16BBB DATE DRILLED: 10/27/81
ALTITUDE: 2455 DEPTH: 840
{FT, NGVD) {FT}
POTENTIAL (mv) RESISTIVITY (oum-m) DESCRIPTION OF DEPOSITS
0-1 Topsoil.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

100 1-182 Siltstone and claystone, sandy.
TONGUE RIVER MEMBER OF
FORT UNION FORMATION
L 200 182-196 Sandstone and siltstone.
196-203 Claystone, silty, greenish-
gray.
203-205 Lignite,
I ‘300 . .
205-240 Sandstone and siltstone, fine,
gray.
240-243 Lignite,
L 400 243-560 Sandstone and siltstone,

clayey, lignitic; limestone at
351 and 407 feet,

r 500

560-760 Sandstone and siltstone,

clayey, gray, carbonaceous.

600
b 700
760-817 Sandstone, silty, fine, gray.
800 LOWER PART OF
FORT UNION FORMATION
817-840 Claystone, silty, brownish-
gray.
900
1000+
1100 {
L 1200

54




25 - NDSWC 6042, Continued

LOCATION: 145-104-16888

DATE DRILLED: 10/27/81

ALTITUDE: 2455
(FT, NGVD)

NEUTRON GAMMA
(apt} RAY

DEPTH: 840
FT)

DESCRIPTION OF DEPOSITS

L 100 -

L 300

- 1100

“1200 - 55




NDSWC 6042, Continued
LOCATION: 145-104-16BB8B

ALTITUDE: 2455
(FT, NGVD}

TEMPERATURE (°F)

DATE DRILLED: 10/27/81

DEPTH: 840
(FTY

DESCRIPTION OF DEPOSITS

f T
55 60 65

[-100-

- 700

- 800

1100

I I 1
70 7% 80

60
L1200 | J |
56




Altitude:

GEOLOGIC
SOURCE

Altitude:

Altitude:

Altitude:

Al titude:

145-104-218DC
(Log modified from Boyce Drilling, Inc.)

2335 feet Date drilled:

4/25/74
THICKNESS DEPTH
MATERIAL (FEET) (FEET)
Clay, brown- ———- 38 38
Sandstone- 3 4]
Clay, gray -- 59 100
Coal ———- 8 108
Shale, gray 47 155
Sand, fine, gray-=----e--c-e-ccmeommmmcmee e 3 158
Shale, gray - 10 168
Sand, fine, gray 27 195
Shale, gray 16 211
Sand, fine, gray-- 7 218
Coal-mecmmeen --- ——— 2 220
145-104-278C
{Log modified from Boyce Drilling, Inc.)

2340 feet Date drilled: 12/06/74
Topsoil and clay 11 11
Clay, sandy, brown- m——— 19 30
Clay and scoria- 6 36
Sand, brown: ---- 9 45
Clay-- - 13 58
Sand, brown, and clay 4 62
Clay, gray 31 93
Coal---- 14 107
Clay, gray-----==e----smemccme oo 13 120
Sandstone and clay layers----w--e-wescanocmmoncanx 40 160

146-098-04CCA
{Log modified from Francis Boyce Water Well)

2530 feet Date drilled: 8/29/72
Clay, sandy, Brown---------eeeeccacocmmocccaocanao 6 6
Sand, brown----------eccmmmmcanna- 39 45
Sand, gray; water- 24 69
(M) R e e L L LR L L L LR L T e 2 71
Clay, gray----- 5 76

146-099-01BB8
(Log modified from Francis Boyce Water Well)

2610 feet Date drilled: 7/24/73
Sand and brown clay - 25 25
Coal-~-- -- --- 1 26
Clay, gray - 14 40

146-099-36BBB
(Log modified from Ralph Wold Well Drilling)

2650 feet Date drilled: 11/29/74
Clay, sandy - 30 30
ROCK-===cccmmurmmcmmmamceen - 4 34
Sand, fine-=-we-e-ccerccacccmnr e ccnaan 11 45
Sand, medium (R — 23 68
Clay-=-=~-- 10 78
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146-101-30BDB1
(Log modified from Ralph Wold Well Drilling)

Altitude: 2105 feet Date drilled: 11/27/74
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
15 15

30 45

13 58

11 69

6 75

25 100

2 102

78 180

20 200

150 350

5 355

35 390

30 420

50 470

35 505

Clay-=rreememeamme - 10 515
Sand---- e —— o e e 45 560
Clay B et ———- - 5 565
ROCK= === m e m s s e e e e o 7 572
Cay=mmemmm oo c oo omm e 123 695
Clay, SaAdy--==-=---cosmcmemmamee oo e o 22 717
16 733

17 750

259 1009

i1 1020

145 1165

10 1175

37 1212

4 1216

34 1250

70 1320
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146-101-31BAD
(Log modified from Ralph Wold Well Drilling)

Altitude: 2170 feet . Date drilled: 7/23/75
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) {FEET)
Clay 25 25
Gravel--- 3 28
Clay — 7 35
Coal - 7 42
Clay-=-=-==cemmmmemmmeemm et -- 28 70
Coal 8 78
Clay memen e ———— 292 370
Coal~--- - 35 405
Clay- 25 430
Coal---- B e et L EE L P LR LR R R 25 455
Clay----- 45 500
Coal- B L e L DL LS 18 518
Clay, sandy - - - 164 682
Coal- —— e ——— : 6 688
Clay, sandy-=--=-rowseamrmeccmmemcamocaneann- 42 730
Clay -- 177 907
ROCK=m=mmmm e m e e e et e e e e 2 909
Clay - 65 974
' Shale- 29 1003
Coal-~ - 11 1014
Shale--wecommmmcnnann 21 1035
Coal- - 10 1045
Shale - 35 1080
[0 Y R L S LR LD PR L L PR R P T 45 1125
Shale~-=a=v-r-- --- -- 50 1175
Coal- - 15 1190
Coal; interbedded with shale- -- 38 1228
Coal-~---- 24 1252
Shal@r=mmmmmmemo oot e 41 1293
Sand--~--wvocmanon 8 1301
Coal; interbedded with shale 26 1327
XY L e SO EE R TR R PSP R PR 108 1435
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LOCATION:

ALTITUDE: 2125

(FT, NGVD)

POTENTIAL mv)

146-101-33ABA

NDSWC 5951

RESISTANCE (oHms)

0-25
25-35
50 35-47
47-135
100
135-210
150
200 210-232
232-234
250 | 234285
285-320
300
320-425
[ 380
400
425-480
L 450
480-483
500 | %‘183-600
N 15
00 - 60

DATE DRILLED: 7/07/81

DEPTH: 600

FT)

DESCRIPTION OF DEPOSITS
Colluvium,
Silt.
Sand and gravel.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Siltstone and claystone, gray,
carbonaceous,

Sandstone and siltstone,

clayey, olive-gray.

Siltstone and claystone.

Limestone.

Siltstone and claystone,

Lignite,

Siltstone and claystone,
carbonaceous.

gray,

Sandstone and siltstone, gray,
carbonaceous,

Limestone,

Sandstone and siltstone, gray,
carbonaceous,




SWC 5951, Continued

: 146-101-33ABA
LOCATION DATE DRILLED: 7/07/81

ALTITUDE: 2125

{FT, NGVD) DEPTH: 600
(FT)
NEUTRON GAMMA
{apt) RAY

DESCRIPTION OF DEPOSITS

r 150

[ 25601

I 3504

- 450

600 -
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NDSWC 5951, Continued

LOCATION: 146-101-33ABA DATE DRILLED: 7/07/81
ALTITUDE: 2125 DEPTH: 600
{FT, NGVD) {FT}
TEMPERATURE (°F) DESCRIPTION OF DEPOSITS
T T T T T 1
56 60 €5 7% 80
100
- zm .
- 300 -
- m -
L 500 4
55 80 65 70 7% 80
L 600 1 1 1 1 | !
L 7m J

146-102-26CCA
NDSWC 11584

Altitude: 2059 feet Date drilled: 5/19/81
GEOLOGIC THICKNESS DERTH
SOURCE  MATERIAL (FEET) (FEET)

Clay, silty, dark-yeliowish-brown, plastic-------- 19 19

Sand, coarse, poorly sorted, lignitic-~---- —— 6 25
Silt, gray; bedrock-- 15 40

62




NDSWC 11585
LOCATION: 146-102-26CDA DATE DRILLED: 5/19/81

ALTITUDE: 2059 DEPTH: 116
(FT, NGVD} T}

POTENTIAL (mv) RESISTANCE (okms) DESCRIPTION OF DEPOSITS

—COLLUVIUN

0-7 Silt, dark-yellowish-brown,
argillaceous.

ALLUVIUM

7-60 Sand and gravel.

~> 40

60 60-93 Silt and sand.

SENTINEL BUTTE AND

80 TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

93-116 Claystone, light-gray,
lignitic.

NKDSWC 11586
LOCATION: 146-102-26DCB DATE DRILLED: 5/19/81

ALTITUDE: 2058 DEPTH: 67
(FT, NGVD} (FT)

POTENTIAL (Mv) RESISTANCE (o+ms) DESCRIPTION OF DEPOSITS

=

COLLUVIUM

0-16 Sand and silt, fine, dark-

yellowish-brown.
ALLUVIUM

b
< 16-56 Sand and gravel.
<

SENTINEL BUTTE AND

TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

40

56-67 Sittstone, sandy, medium-gray.
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Altitude:

GEOLOGIC
SOURCE

Altitude:

146-102-278CA
(Log modified from Boyce Drilling, Inc.)

2127 feet Date drilled: 2/12/74
THICKNESS DEPTH
MATERIAL (FEET) (FEET)
Sand and brown €lay-----=======--==--mseooaeomoooo 70 70
Clay, gray-------=-=-==---==--s=smooooomsoo - 5 75
Coal--=--==n-- 4 79
Shale, gray--- 51 130
Sandstone---=m-==--=--- 1 131
Shale, gray 84 215
Coal- 7 222
Shale, gray 54 276
Coal-—--wum-u- 3 279
Shale, gray 14 293
Coal--=-=-- -- 32 325
Shale, gray--- 172 497
Sand, gray; water-- - 28 525
Shale, gray------------ 206 731
Sandstone----=======- 1 732
Clay, sandy, gray-- 267 999
Sandstone~--------- 1 1000
Shale, gray--------===m===s---=c-—==s---e-ooooooo- 50 1050
Sandstone--- - - -—-- 1 1051
Shale, gray------=--=—=--=-c--=s--=semooe 199 1250
Sand, gray; water--------- 50 1300
Shale, gray----------- - 10 1310
146-102-34ABC
(Log modified from Boyce Drilling, Inc.}

2158 feet Date drilled: 9/06/77
Topsoilommeemmmmmmamoo-as - 20 20
ROCK—-===mmmmmmmmmcmm e —mmeocccoommemn oo 1 21
Coal; scoria chips 71 92
Clay-=-—===m=mcomoemommmmcmm o oo 38 130
Sandstone- 35 165
Clay-=-=mmmmmmm=—mmsmemmmemeem—oo s mesmemmoooo e 115 280
Coal--- ———— 27 307
Shale; interbedded with coal- - 179 486
ROCk--==-=m-wmmmun 3 489
Shale; interbedded with coal-------=c---eccocman-- 88 577
RoCK-==-cmmmmmmmmmmmmmmm oo - 3 580
Coal- T L L L L L L L LS b b L Dl -- 130 710
ROCK-————=s=mmmmmmoc oo emeemammme—occssmsceaoome oo 5 715
Shale, gray; interbedded with coal 220 935
ROCK==mmmmmmmmmmmm e e oo mmm oo s e oo 2 937
Clay, sandy-=—----==---m=m--—amooocemo—-—oooo—eoooo 213 1150

100 1250
18 1268

5 1273
37 1310
35 1345
48 1393

2 1395

64




Altitude:

GEOLOGIC
SOURCE

Altitude:

146-103-028CC
(Log modified from Boyce Drilling, Inc.)

2240 feet Date drilled: 5/09/77
THICKNESS DEPTH
MATERIAL (FEET) (FEET)
Topsoil and brown clay----------cccomcmmmmman o 45 45
Rock, yellow, fractured- 2 47
Clay, gray-------------- 113 160
Sand, fine; drift type--------- 8 168
Clay, gray; layers of coal 207 375
Coal-mmmmmmcmccc e 57 432
Sand and clay, mixed----------- 38 470
Clay, gray; layers of coal 510 980
Clay, gray----------ccmccomeuun 115 1095
Sandstone----cccccccmoconnmonnaa. 15 1110
Clay, gray 72 1182
Coal---- 8 1190
Clay, gray 12 1202
Sandstone- 12 1214
Clay, gray; layers of c0al------c--momcmcmcccccan 244 1458
Coal---rommmmmmn e -- 6 1464
Sandstone------ - 3 1467
Clay, sandy R 14 1481
Sandstone- -- 1 1482
Sand, dark-gray; water-----ee-eeeemcommmnnccocaooo 38 1520
146-103-020BD
(Log modified from Francis Boyce Water Well)

2250 feet Date drilled: 6/30/72
Topsoil, brown sand, and brown clay---------=----- 68 68
Sand, brown, and scorja--------ceececacaanan 19 87
Clay, Drown--cececmcocm e 32 119
Clay, gray-----------=~---- ———— 35 154
Coal and clay layers---------cc-ocoouoo -- 35 189
£0@T = o m s e e el 4 193
Shale, gray--------- - 4 197
Sandstone- - mmmeemeese——— 2 199
Shale, gray------ 37 236
Coal~mwommmmanooaon 5 241
Shale, gray----- 31 272
Sand, gray; water 48 320
Shale-=--m oo e e - 320
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LOCATION: 146-103-26BAC
ALTITUDE: 2400
{FT, NGVD}

GAMMA
RAY

t 100 -

+ 200

I 300

- 400

500

L 700 -

I 900

1000

1100

1200 -

NDSWC 5946

RESISTIVITY

(OHM-M)

66

45-60

60-80
80-100

100-120

120-210

210-220
220-300
300-312

312-440

440-450
450-510
510-530
530-564
564-575
575-640

640-685
685-695
695-700
700-720
720-830

830-875

875-940

DATE DRILLED: 7/23/81

DEPTH: 940
{FT}

DESCRIPTION OF DEPOSITS
COLLUVIUM

Silt, sandy, scoriaceous.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone, argillaceous,
bentenitic,

Siltstone and lignite,

Siltstone and claystone,
carbonaceous.,

Siltstone and lignite,
greenish-gray.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Siltstone and claystone,
sandy, olive-gray.

Siltstone and sandstone, gray.
Siltstone and claystone,
Lignite.

Siltstone and claystone,
carbonaceous.,

gray,

Lignite.

Siltstone and claystone, gray.
Lignite.

Claystone, silty.

Lignite.

Siltstone and sandstone,
carbanaceous.

gray,

Siltstone,

Lignite.

Siltstone,

Lignite and claystone.

Siltstone and sandstone,
gray.

fine,

LOWER PART OF
FORT UNION FORMATION

Siltstone and claystone,
brownish-gray.

Siltstone and sandstone, fine.




146-103-31AD8
(Log modified from Francis Boyce Water Well)

Altitude: 2365 feet Date drilled: 7/18/66

GEQL.OGIC THICKNESS DEPTH

_SOURCE  MATERIAL {FEET) (FEET)
Topsoil and clay- -- 15 15
Clay and scoria traces----------ceemmroccmucmcaaax 18 33
Clay and conglomerate-------e-cecocoaaaaana 35 68
Clay, gray------=-=-==mmocccsomeceemecceeaannnee 7 75
Shale, gray- - -—-- 37 112
Rock, soft-- -- 1 113
Shale--=~secommmmmmm e e e caaanee - 18 131
Rock --- - 6 137
Sandstone and clay - - 20 157
[T ) e e L L L PR R PR LR L L e R bR 1 158
Clay and shale----- 47 205
Coal- - 10 215
Shale and soft rock-------eecccmmmocommmeaa e 109 324
Coal-- B eGSR LR L RS TR SRR 6 330
Shale- 10 340
o T e i tainlabd -- 4 344
Shale, sandstone, and soft rock--------ccccceen--o 69 413
[0 L B e SRS L e L PRt e 13 426
Sandstone- R et 29 455

146-103-34CCD
{Log modified from Boyce Drilling, Inc.)

Altitude: 2455 feet Date drilled: 12/30/73
Sand and brown clay----====-sr-e-meecaaeccccaano—— 55 55
Clay, gray-------- 17 72
Coal- - -— 13 85
Shale, gray--------==-cem=mmmmcccceceeooaoococmonoo 240 325
Coal- 5 330
Shale, gray--------=-mece=-u- 38 368
Coal- - 6 374
Shale, gray 46 420
Sandstone---------cmmmmcceenae oo 2 422
Shale, gray; layers of sandstone 123 545
Coal---- ———— 4 549
Shale, gray--------==s=cemcmeeroccco— oo 16 565
Sand, fine, bluish-gray 85 650
Shale, gray -— 25 675
Sandstone----=-wcemccmmecmmm e n e memea i c— e 6 681
Shale, gray; layers of sandstone------------------ 194 875
Coal- 7 882
Shale, gray; layers of hard sandstone------------- 593 1475
[T} e e L L L e R 5 1480
Clay, sandy, gray 51 1531
Sandstone-------- - - 3 1534
Shale, gray - -- 131 1665
Sand, coarse, dark-gray; water----c-e--eeecoccoee- 40 1705
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NDSWC 5632

LOCATION: 146-104-03CCC1

ALTITUDE: 2275
{FT, NGVD}

GAMMA
RAY

RESISTANCE
(OHMS)

I 100

I 160

I 200

I 260 4

+ 3004

+ 350 1

| 400 4

| 450

500

F 550

68
- 600 -

0-23

23-43

43-66

66-111

111-140

140-144
144-147
147-155

155-162

DATE DRILLED: 10/14/79

DEPTH: 162
(FT)

DESCRIPTION OF DEPOSITS
COLLUVIV

Clay, silty, slightly sandy to
very sandy, dark-yellowish-
brown,

LAKE BEDS(?)

Clay, silty, yellowish-brown,
very plastic, sticky.

LAKE BEDS

Clay, mottled gray and olive-
gray, waxy.

Clay, silty to siliceous,
bluish-gray to dark-gray,
lignitic; with thin very fine
sand layers.

GLACIAL OUTWASH

Sand, gravel, and clay;
interbedded.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Claystone, light-gray.
Lignite.

Claystone, dark-gray, organic,
Waxy.

Claystone, silty, medium-
bluish-gray, tight.




OCATION NDSWC 5947
L 1 146-104-03CCC2 DATE DRILLED: 7/23/81
ALTITUDE: 2274

. NGV) DEPTH: 900

(FT)
GAMMA S.P. RESISTIVITY
RAY  (Mv) {OHM-M}
DESCRIPTION OF DEPOSITS

—
- COLLUVIUM
§> ————
0-45 Sitt and clay, brown.
P L 100 4 LAKE BEDS
45-117 Clay, silty, green to black.
-
é‘t_b GLACIAL OUTWASH
<> 200 | 117-147 Sand and gravel.
— TONGUE RIVER MEMBER OF
E—:—- FORT UNION FORMATION
—<_
'<§;=- 147-230  Siltstone and claystone.
I 300 4
= 300 230-260 Siltstone and sandstone,
g clayey, gray.
2 260-280 Lignite and claystone.
< | 400 - 280-375 Siltstone and sandstone,
- clayey, gray.
..
z— 375-395 Lignite,
- 395-540 Siltstone, sandy, gray.
z} | 500 4 ’
o
{ 540-580 Lignite and claystone.
.___\.__>-
-,; 580-700 Siltstone and sandstone,
J greenish-gray.
I 600
- LOWER PART OF
- FORT UNION FORMATION
“; | 700 700-780 Siltstone and claystone,
greenish-gray,
- 780-790  Sandstone.
b= 800 -
= | 790-900  Siltstone and claystone,
- brownish-gray.
S

o]

-1100-‘

L1200 -




146-104-05DCA
{Log modified from Francis Boyce Water Well)

Altitude: 2270 feet Date drilled: 12/08/67
GEQLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Clay fillm—-m—eemmmemmwommm oo oo 90 90
Ctay, scoria, and fine rock--------=---=c--=c--uun 12 102
Clay, fir---c-me-mmrmaommmcraem e 8 110
Layers of clay and brown sand-- 53 163
COal=mmmmmmmm o m e 3 166
Shale, gray--=----====-c==--=- 134 300
Shale, gray; sandstone layers- 100 400
Shale, hard--------==r-cwr--= : 5 405
Sandstone, gray--------s--==-cmmmmococooooooooose- 25 430
146-104-06ACC
{Log modified from Francis Boyce Water Well)

Altitude: 2245 feet Date drilled: 11/02/77
Sand, brown, and clay-----=-=«cemmaraarcaecroaao—= 35 35
Clay, gray ——— 50 85
Coal=mm-oommmrocaame - 3 88
Clay, gray------ -- 102 190
Water sand, fine, gray --- 31 221
Sandstong-—=---mm-memm e m e e e c s e 1 222
Coal-=commmmmmeenn 3 225
Clay, gray 110 335
Coal- 10 345
Clay, gray------ - 40 385
Sand, fine, and soft sandstone---------=ccr-cc--- 35 420

146-104-078D
{Log modified from Francis Boyce Water Well)

Altitude: 2300 feet Date drilled: 1/24/73
Sand, brown, and brown clay----=----=-=-=ee-——c—w-o-x 75 75
Coal--m-mmcmmmcmmmem e 3 78
Clay, gray---------=--- 52 130
Sand and small coal layers--------==--wec-waer-ua- 30 160
Shale, gray, and small coal layers-- 80 240
Sand, fine--------mermvccmmona—ana- 40 280
Shale, gray--=-------=-e-csemcemmmaaomaman—x 45 325
Coal- -- 3 328
Shale-------- - 24 352
SaNdstoN@-—— o e e 3 355
Shale, gray, and layers of fine sand-------aecc--- 51 406
[HF ) D 9 415
ShaTem o e e e e 87 502

70




Altitude:

GEOLOGIC
_SOURCE

Altitude:

Altitude:

146-104-09DAD

{Log modified from Francis Boyce Well Drilling)
2290 feet Date drilled: 6/24/71
THICKNESS DEPTH
MATERIAL {FEET) (FEET)
Topsoil and yellow Clay----=---mcoommmmomeccae 25 25
Sand, brown- 50 75
[T ) L e L L L LR PR L L LR L L PR 5 80
Shale, gray-- -——- 75 155
Coal---- -—— 20 175
Shale, gray---- - 78 253
Sandstone, hard--- 3 256
Sandstone aquifer, gray-----~--=c-s-cmmcuecacnaaa- 19 275
C0alammmmmccmmmcaae -- B 7 282
146-104-27BBD
(Log modified from Boyce Drilling, Inc.)

2500 feet Date drilled: 11/26/77
Sand, brown- — 90 90
Clay, gray 100 190
Sandstone--- 1 191
Clay, gray--------—-==e-cucaacox 39 230
Sandstone- - 1 231
Clay; interbedded with coal 194 425
Coal----mocccmmnrme 7 432
Clay---~-- 56 488
Sandstone- -- 1 489
Clay - 181 670
Coal- 5 675
Clay--- - 28 703
Sandstone- 1 704
Sand-- 21 725
Sandstone: 1 726
Sand- 29 755
Ciay —— 5 760

146-105-11C0C
{Log modified from Boyce Drilling, Inc.)

2300 feet Date drilled: 10/30/73
Sand, brown, and brown clay; layers of scoria 108 108
Coal- B et e EL S P DL R L EEE LD 12 120
Shale, gray, and small layers of coal----=u-mmoce- 143 263
Coal and sand layers -- 17 280
Shale, gray 10 290
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LOCATION:

ALTITUDE:
{FT, NGVD)

POTENTIAL

146-105-13ABB

2320

{Mv)

NDSWC 11587

RESISTANCE (oHms)

40

60

P 100

120

140

200

220 1

240 -

0-4

4-7

7-141

141-160

72

DATE DRILLED: §/19/81

DEPTH: 160
{FT)

DESCRIPTION OF DEPOSITS
COLLUVIUM
Silt, dark-yellowish-brown.

Silt, yellowish-brown,
scoriaceous.

Silt, dark-yelilowish-brown to
yellowish-gray.

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION(?)

Siltstone, dark-medium-gray.




146-105-22AAB
(Log modified from Boyce Drilling, Inc.)

Altitude: 2270 feet Date drilled: 12/28/74
GEOLOGIC THICKNESS DEPTH
SOURCE _ MATERIAL (FEET) (FEET)
Topsoil and clay-——--——mmmm o 15 15
ay ———- - 18 33
Shale, hard---- 8 41
Sand, fine - —— 5 46
Coal- B L e - 6 52
Clay, sandy-=-====cmwecccccomm oo e 8 60

147-098-02ACD
(Log modified from Ralph Wold Well Driiling)

Altitude: 1928 feet Date drilled: 8/16/75
Clay, sandy -~ - 10 10
Sand- - ———— 12 22
Coal----- B e e CE P P PP EE L L 2 24
Sand- -- 14 38
Coal 6 44
Clay, sandy 116 160
Clay - 68 228
(W R L e e L P 10 238
[ N e ———— 25 263
Coal- - 12 275
Clay ——— 13 288
Sand------ -- 9 297
(¥ T Y B e L L - 3 300
Clay --- 15 315
Coal------ ——— 20 335
Clay 75 410
Coal- - - 20 430
Clay 70 500
Sand- -- 35 535
Clay- 126 661
Coal--- - 3 664
Clay---- ————— 9 673
Rock---- --- 2 675
Clay------creceme e e e e 40 715
Sand- - 10 725
Clay----wrosecmccmcm e a e cm e e e m e 55 780
Clay, sandy----=—=-=scceccccm e 75 855
Shale- - 160 1015
Sand- 12 1027
Clay 121 1148
Sand- -- - 10 1158
Clay, sandy-- - 12 1170
Coal- B e CEE PR E LR PPN 20 1190
Sand- - 10 1200
Clay- ———- 5 1205
Y e e E L EC P EEE R PR R L 60 1265
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LOCATION:

ALTITUDE:

(FT, NGVD)

NEUTRON
(API)

147-098-02CBA
1980

S.P.
{MV)

- 100

F 150+

I 200 -

I 2604

I 3004

I 350

L 4004

I 450

I 500

I 650

L g00-

NDSWC 5950

74

0-5

90-110
110-225

225-275

275-320

320-330

330-370

370-382

382-405
405-455

455-460
460-530

530-572

DATE DRILLED: 8/05/81
DEPTH: 572
{FT)
DESCRIPTION OF DEPOSITS
COLLUVIUM
Silt and clay.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone and sandstone, gray.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Lignite.
Siltstone and sandstone,

ciayey; lignite from 164 to
170 feet.

Siltstone and claystone, gray.

Siltstone and sandstone, gray,
carbonaceous,

Lignite,

Siltstone and claystone,
sandy, gray.

Lignite,

Siltstone.

Sandstone, silty, fine to
medium,

Lignite.

Siltstone and claystone.

Siltstone and sandstone.




NDSWC 5950, Continued

LOCATION: 147-098-02CBA DATE DRILLED: 8/05/81

ALTITUD{E: 1980 DEPTH: 572
(FT, NGVD} il
GAMMA RESISTIVITY
RAY (OHM-M}

DESCRIPTION OF DEPOSITS

7V

/

VA

Py

L 150-
- m_
L 250
- 3m_
- 350_

450
| 550-




NDSWC 5950, Continued
: 147-098-02C
LOCATION 7-098-02CBA DATE DRILLED: 8/05/81
. 1980
ALTITUDE: } DEPTH: 572

{FT,NGVD)
(FT)

TEMPERATURE (°F) DESCRIPTION OF DEPOSITS

! 1 I T T 1
55 66 70 75 80

r 100 4

L 200

r 300 -

I 400

- 500

[ 600 -

I 700

I 800 4

1 900 4

1000+

1100+

L1200 1




147-098-10ACB
(Log modified from Francis Boyce Water Well)

Altitude: 2120 feet Date drilled: 7/30/73

GEOLOGIC THICKNESS DEPTH

SOURCE  MATERIAL . (FEET) (FEET)
Sand and brown clay-------- 25 25
Clay, gray - -- 29 54
Sandstone- ———- -——- 1 55
Clay, gray; small layer of coal------~-cwcocananux 137 192
Coal; water-----cemerecca e e 16 208
Shale, gray 12 220

147-099-04AC
{Log modified from Thompson Drilling Co.)

Altitude: 1960 feet Date drilled: 5/10/76
Coal-=---=-- -- 3 3
Sand, fine, soft, dry -— -—- 13 16
Clay 2 18
Sand, brown, SOft-~--c-e-ccmucmomarcc e 4 22
Sand, coarse, gray 13 35
Rock - 1 36
Sand, coarse, dry------~--- 4 40

147-099-17D0C
{Log modified from Boyce Drilling, Inc.)

Altitude: 2542 feet Date drilled: 6/07/76
Sand and brown ¢lay-----c---smmeenomcmam oo 35 35
Coal - 2 37
Clay, gray B L L L e L P L e b 59 96
Coal- — -—-- 2 98
Clay, gray; interbedded with coal------mmecmucamun 64 162
Sandstone- ——— 1 163
Clay, gray; interbedded with sandstone---------v-- 345 508
Coal- - 8 516
Clay, gray--~-=--~==ecmmmccmomcccemmccmoraoeaaocan 6 522
Sandstone- - 28 550
Clay, gray B L LS PE LT 100 650
Sand, gray e mmmemm——m oo 40 690
Clay, fine; interbedded with sandstone----==--uwu-- 373 1063
Sand, fine, gray -—- 19 1082
Clay, gray -—— 298 1380
Sandstone- -- 4 1384
Clay, gray; interbedded with sandstone-----=«m---- 381 1765
Sand, fine, gray 13 1778
Clay, gray----=--====-c=cem-mecccammcoanooa 127 1905
Sand, gray ———- 50 1955
Shale, gray -—- 50 2005
Water sand, dark-gray -—- 30 2035

77




Altitude:

GEOLOGIC
SOURCE

Altitude:

147-100-20D0B2
(Log modified from K. D. Thompson)

2010 feet Date drilled: 11/28/72
THICKNESS DEPTH
MATERIAL (FEET) (FEET)
Shale, blue----------c--uun 210 210
Sand---—---—mmeo—man 30 240
Shale and thin rocks- 210 450
Coal slack, fine--=-=---eemoccermmmmc e 50 500
Shale-----=-~ 150 650
Sand, fine; small flow 25 675
Shale- -- 230 905
Sand; water---- 15 920
SNAT@r = e m e e e 290 1210
Sand; very small flow------ 10 1220
Shale---==wamcccmoaaamnanan 70 1290
SANG-mmmmmm e e e e e 40 1330
147-100-21BBA
(Log modified from K. D. Thompson)

1995 feet Date drilled: 5/30/73
Clay, sandy 12 12
Sand and gravel-------m-semo oo 48 60
Coalmmmmcmamacmmae 5 65
Shale--~=cm-meonmmmacannnaan 20 85
Sand, fine, and gravel 40 125
Shale -—-- 280 405
Coalummmmmcmmmcmrm e maae 45 450
Shales-—--amrmmmm e ee 150 600
Sand 25 625
Shale------- -- -- 75 700
Sand and shale----- -——— 40 740
Shale and thin rock 160 900

10 910
290 1200
60 1260
55 1315
8 1323
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LOCATION:  147-100-21CAB

ALTITUDE: 2000
{FT, NGVD}

POTENTIAL v}

NDSWC 11396

RESISTANCE (oHms)

N~V

t 220 4

240 -

79

123-148

DATE DRILLED: 10/01/80

DEPTH: 160
{FT)
DESCRIPTION OF DEPOSITS
ALLUVIUM

0-18 ™ Sand, fine to medium.

Sand and gravel, fine to
pebbly; 40 percent scoria and
30 percent lignite,

Sand, very fine, light-gray to
medium-gray.

Sand and clay, lignitic.

Sand and gravel, coarse to
granule size, subangular to
subrounded.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

148-160 Claystone, medium-gray,

cohesive,




LOCATION: 147-100-21CBC

ALTITUDE: 2000
{FT, NGVD)

POTENTIAL imv)

NDSWC 11398
DATE DRILLED: 10/01/80

DEPTH: 50
FT)

RESISTANCE (oHms) DESCRIPTION OF DEPOSITS

20

40

60

80

F 100

120

1140

160

200

220

240 -

COLLUVIUM

0-6 Clay»dark-yellowish-brown.

ALLUVIUM
Sand, very fine to medium.

Sand and gravel, subangular,
tabular,

SENTINEL BUTTE MEMBER OF
FORT UNIOK FORMATION

36-37 Claystone, medium-dark-gray.
37-41 tignite.

41-50 Claystone, medium-gray.

80




NDSWC 11397

LOCATION: 147-100-21DBB DATE DRILLED: 10/01/80
ALTITUDE: 1995 DEPTH: 187
(FT, NGVD) (FT)
POTENTIAL mv) RESISTANCE (oHms) DESCRIPTION OF DEPOSITS
T ALLUVIUM
0-19 Sand, very fine to medium,
subangular,
20
Sand and gravel, subangular
and tabular, lignitic;
predominantly scoria.
Clay, sandy, silty, medium-
40 gray.
Sand and gravel, medium to
pebbly,
r 60
80 83-158 Sand and gravel, very lignitic.
100
120
140
160 158-176 Sand and gravel,
) SENTINEL BUTTE MEMBER OF
// FORT UNION FORMATION
176-187 Claystone, medium-light-gray.
180
200 4
220
81

240 -




NDSWC 4945
LOCATION: 147-101-06DDA

ALTITUDE: 2235

{FT, NGVD}
GAMMA S.P. RESISTIVITY
RAY  imMvi (OHM-M)
0-10
1007 10-62
I 200 62-68
68-100
100-345
- am -
345-534
- 4m _
| 500 -
534-600
| 600 600-651
651-810
—700 -
| 600 | 810-910
,900 .
L 10001
L1100
L1200 82

DATE DRILLED: 7/17/81

DEPTH: 910
{FT}

DESCRIPTION OF DEPOSITS

Topsoil and colluvium,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Sandstone and siltstone,
clayey, yellowish-brown,

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Lignite,

Sandstone and siltstone, gray.
Sandstone and siltstone,
clayey, olive-gray,
carbonaceous.

Sandstone and siltstone,
fine, greenish-gray.

Lignite.

Siltstone and claystone,
Sandstone and siltstone,

carbonaceous.

LOWER PART OF
FORT UNION FORMATION

Siltstone and claystone,
sandy.




LOCATION:

ALTITUDE:
{FT, NGVD)

NDSWC 4945, Continued
147-101-06DDA

2235

TEMPERATURE (°F)

DATE DRILLED: 7/17/81

DEPTH: 910
{FT)

DESCRIPTION OF DEPOSITS

r l T T
55 60 65 70

- 300

1100

I
7% 80




Altitude:
GEOLOGIC

SOURCE

Altitude:

147-101-32ACD
(Log modified from K. D. Thompson)

2035 feet Date drilled: 9/01/73
THICKNESS DEPTH
MATERIAL (FEET) (FEET)
Clay, sandy, yellow-—-=--==mm—ero—mcomcomoomouoo o 30 30
Scoria, sand, and clay; mixed 10 40
Clay, blue----=cc-mccmmummmanaaene 80 120
Clay, sandy, fine--- 40 160
Shale----==-mwemmuen 30 250
(o T L e L L 50 300
Clay, blue, and thin 225 525
Sand, fine; water----- B e EEE LR LT L Pt 25 550
Shale and small coal veins- -- 300 850
25 875
75 950
20 970
130 1100
40 1140
110 1250
10 1260
60 1320
30 1350
6 1356
18 1374
2 1376
147-102-310D1
(Log modified from Francis Boyce Water Well)

2240 feet Date drilled: 1/17/61
Topsoil and fill----mcveerocmommm oo 14 14
Fill, sandy, fine------co-ccmmmmmommmmam e (?) (?)
Clay fill in yellow and brown streaks------------- (?) 110
Clay, gray---—-—----==-soe-meaoomeooamuno 28 138
Rock, soft-------- 3 141
Shale, gray 23 164
Rock, soft-------- 6 170
Clay, gray 8 178
Coal, soft 2 180
Shale, firm, and thin layers of coal--- 20 200
Shale, gray 30 230
Sandstone, firm---------- 4 234
Sandstone, water-bearing- 13 247
Shale, gray-----=--=e---mseoseemcaemo—aooaaoc—aan 4 251

84




Altitude: 2240 feet

147-102-31DD2
{Log modified from Francis Boyce Water Well)

Date drilled: 1/16/63

GEOLOGIC THICKNESS DEPTH
SOURCE ~ MATERIAL (FEET) (FEET)
Topsoil, clay fil1l, and traces of brown sand------ 110 110

Shale, gray -—- 14 124

Coal- -——- 2 126

Shale, gray - 34 160

M T ) R e P CL P PP e R PP e 1 161

Shale, gray, soft- - 13 174

W B L EE e P 2 176

Shale, gray, and 1 foot of coale--=--mccmcunoaua- 14 190

Shale, gray; streaks of gray sand 10 200

Shale, gray----=--~ce-ccmmaecean 26 226

Shale and sand----------- - 4 230

Shale, firm- 30 260

Shale, hard, or soft rock-------c-cacemmacaamcanan 7 267

Dakota Sandstone, gray; water-bearing strata------ 41 308

Shale--- - - - 2 310

LGCATION: 147-102-338BC

ALTITUDE: 2155
{FT,NGVD)

GAMMA
RAY

NDSWC 5630

RESISTANCE

F 501
100
| 150

200J
{

I 250 4

[ 300 ]

(OHMS)

80-116

116-120

120-123

123-127
127-132
132-142

85

DATE DRILLED: 10/13/79

DEPTH: 142
{FT)

DESCRIPTION OF DEPOSITS
COLLUVIUM

Clay, silty, sandy, )
dark-yellowish-brown; some
scoria and lignite lenses,

TTILL(7)

Clay, silty, sandy, pebbly
(lignite and scoria), dark-
gray to dark-olive-gray
slightly organic, -

TONGUE RIVER MEMBER OF
FORT _UNION FORMATION

Siltstone, clayey, light-gray
to medium-gray, slightly
organic,

Claystone, dark-brown,
carbonaceous,

Lignite,
Claystone, dark-gray, waxy.

Sandstone.




NDSWC 5629

LOCATION: 147-102-33BCC DATE DRILLED: 10/13/79
ALTITUDE: 2132 DEPTH: 302
(FT, NGVD) Pl
GAMMA RESISTANCE
RAY (OHMS)
DESCRIPTION OF DEPOSITS
COLLUVIUM
0-140 Clay, silty, sandy,
dark-yellowish-brown; thin
I scoria lenses and organic
50 streaks.
r 1001
TILL( ?)
140-245 Clay, silty, sandy, pebbly,
L 1504 dark-yellowish-brown, sticky
15 to tough,
- 200_
GLACIAL OUTWASH
245-262 Sand, fine, medium-gray, well-
% 250 rounded.
262-295 Gravel, fine to very coarse;
includes granite fragments.
TONGUE RIVER MEMBER OF
| 3004 FORT UNION FORMATION
295-302 Claystone, silty, bluish-gray
to light-gray, soft.
I 350
| 400
| 450 ]
- 500
’» 550 1
LeooJ 86




LOCATION: 147-102-33CBB

ALTITUDE: 2145
(FT, NGVD)

GAMMA
RAY

o]

L 150

-

F 701

| 350

’»1400-

| 450

- 650 4

L 600 -

NDSWC 5631

RESISTANCE

(OHmMs}

57-97

97-239

239-262

262-2712

272-293

293-302

a7

DATE DRILLED: 10/14/79

DEPTH: 302
{FT)

DESCRIPTION OF DEPOSITS
COLLUVIUM

Clay, very silty, sandy,
pebbly, dark-yellowish-brown,
sticky to crumbly.

LAKE BEDS

Clay, smooth to silty, gray
to olive-gray, waxy to very
plastic.

TILE(?)

Clay, silty, sandy, pebbly,
olive-gray to dark-gray;
tignitic pebbles, scoria, and
gravel lenses.

GLACIAL OUTWASH

Sand, fine to medium,
medium-gray; thin layers of
very coarse sand and gravel,

Gravel and sand, fine to very
coarse,

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Limestone, medium-gray to
dark-gray, hard; alternating
sandstone layers.

Siltstone, medium-gray, fairly
tight.




147-102-36AAD
{Log modified from K. D. Thompson)

Altitude: 2060 feet Date drilled:  9/12/73
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) (FEET)
Clay, sandy, yelloW--—-co—comaammaa e 20 20

Clay, sandy, and scoria--- 50 70

Sand and coal shale------- 5 75

Clay, blue, and shale----=c~--ucmuuan 185 260

Coal- -- 55 315

Shale, blue, and thin rock-----ce-ceracecmuenrean" 215 530

Sand, fine--=------ 25 555

Shale and small coal veins- 305 860

Sand, fine 30 890

Shale- 60 950

Sand, fine 10 960

Shale- 150 1110
Sandstone, brown-- 60 1170

R R L e e L L L L P e 60 1230

Sand; no test------ -— 15 1245

SHal@-me e m e m e e 75 1320

ROCK=m=mmm o e o e e e e 10 1330

Shale, sandy-----==--=ecrmamommr e —ae o 5 1335

Sand- B L L LD L L 45 1380
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NDSWC 11393

LOCATION: 147-103-07CBA DATE DRILLED:  9/29/80
ALTITUDE: 2120 DEPTH: 270
{FT, NGVD} {FT)
POTENTIAL (mv) RESISTANCE (0HMS) DESCRIPTION OF DEPOSITS
COLLUVIUM
0-62 Silt, clayey to sandy, dark-
yellowish-brown,
<5 20
=l
40
LAKE BEDS AND TILL(?)
60 62-201 Clay, olive-gray, occasionally
Tignitic; silty and sandy
) lenses,
=
=
- 80
100 1
120
140
160
180 .
GLACIAL OUTWASH
L 200 201-258 Sand, fine, rounded, lignitic;
e very coarse layers,
t 220 4
l 240 89




NDSWC 11393, Continued

LOCATION: 147-103-07CBA DATE DRILLED: 9/29/80
ALTITUDE: 2]20 DEPTH: 270
{FT, NGVD) FT)
POTENTIAL (mv} RESISTANCE {oHMs) DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER OF
FORT UNION FORMATION
258-270 Claystone, light-gray,
L 260 cohesive,
280
\» 300 J
147-103-08CBA
{Log modified from Francis Boyce Water Well)
Altitude: 2166 feet Date drilled: 6/07/62
GEOLOGIC THICKNESS DEPTH
SOURCE. MATERIAL (FEET) (FEET)
Topsoil and clay fill- - 10 10
Ctay fill, yellow- - 63 73
Clay, yellow, and brown sand 3 76
Clay fill, yellow--------- - 16 92
Clay, gray, and three thin Tayers of coal-—==mueon 48 140
Clay, gray---==-r-===c=r-= 28 168
Coal, soft--- 4 172
Shale, firm 14 186
Sandstone, gray, soft: 14 200

90




Altitude:

GEOLOGIC
SOURCE.__

Altitude:

147-103-14DDD
(Log modified from Francis Boyce Water Well)

2240 feet Date

MATERIAL

Topsoil and clay------=~-ccmemmomcmmnmcceaecaaaa
Clay, yellow, soft:
Clay, yellow, firm-
Clay, gray----==m-mmm=memcocemmmoccomammcmmaae
Rock, soft- —
Clay, gray---- ———
Rock---
Sandstone, fine----
Clay, hard---=---cecmmro oo

147-103-16CCB
(Log modified from Boyce Drilling, Inc.}

2165 feet Date

Sand, brown, and brown clay------=------e--cemaan-
Sandstone---
Clay, brown- -
Clay, gray-
Coal-~ -
Clay, gray-------
Sand, fine, gray
Sandstone
Clay, gray
Sand, fine, gray---------=co-ceccemmmcmmman e
Coal-- —mm———m—e————
Clay, gray -
Sandstone: -

Sand, gray- -— -
Sandstone-------
Clay, gray- —
Sandstone. - —
Clay, gray; layers of sandstone
Sand, fine, gray--=-=-e-====-=semccmceanoocaaanon
Clay, gray
Sandstone-----
Clay, gray
Sand, gray -
Clay, gray
Sand, gray-- -
Clay, gray

91

drilled: 7/05/66
THICKNESS DEPTH
{FEET) {FEET)
15 15
20 35
10 45

5 50

5 55

22 77

1 78

9 87

3 90
drilled: 12/22/79
70 70

1 71

24 95
35 130

5 135

55 190
40 230

3 233

62 295
10 305
20 325
45 370

2 372

66 438

6 444
136 580

5 585
300 885
35 920
280 1200
5 1205

125 1330
20 1350
35 1385
65 1450
10 1460




Altitude:

GEOLOGIC
SOURCE

Altitude:

Altitude:

147-103-178B1
(Log modified from Francis Boyce Water Well)

2130 feet Date drilled: 6/07/62
THICKNESS DEPTH
MATERIAL (FEET) (FEET)
Topsoil and clay fill-==r-mrommomcooommcacnco e 18 18
QY- =emmmmmme e e o —eosaoecoocomoo—eomemo 32 50
Clay, firme---e--so-eamomcmmmcammmen oo e eceee 23 73
Trace of scoria and sand; dry--------------c---—-- 3 76
Clay fillameceamm e e o 60 136
Sand, fine, and fine coal slack-=-=-=====c-ec-acn-- 10 146

Sand, coarse; fine scoria; and coarse
€081 SlaCK===mm=-memmm oo e amee e 16 162
Sand and fine coal slack; no scoria---------=c--=- 5 167

147-103-17B82

(Log modified from Francis Boyce Water Well)

2140 feet Date drilled: 5/04/63
Topsoil and clay---------=-=-n-- 45 45
Clay, sticky------ 24 69
Sand, fine, brown- 11 80
Clay, gray------=---=- 40 120
Clay and coal slacke--=--=cc—mcrmccmmommmcaomaaeon 7 127
Sand, firm, and clay---- - 13 140
Sand, fine, gray, and coal slack; trace

of SCOria-----c-m-ocmmammce oo 20 160
Sand, coarse, and fine scoria; some coal
[ F T T e EC L L L L L L L S e L L L ] 20 180
Sand, coarse, and fine scoria; some coal
slack and clay-----=--c--—=mmmmoom e 10 190
147-103-190CC
(Log modified from Francis Boyce Water Well)

2295 feet . Date drilled: 6/26/71
Topsoil and brown clay-------=r==rreccecocomcooo-— 15 15
Sand, brown, and scoria 25 40
Sandstone 1 41
Clay, brown---- 14 55
Clay, gray 50 105

0al----occmno- 4 109
Shale, gray---- 78 187
Coal--mmmmmmmmenmeee 3 190
Clay, sandy, gray 28 218

0@l -m=memmm e 12 230
Shale, gray-- 25 255

0a1---rocmoaan 7 262
Shale, gray---- 66 328
Coal-mmonmmmm e 8 336
Shale, gray, hard---------=---a--o 21 357
Sandstone, gray; aquifer--- 18 375
Shale, gray------=--=r-sememcceccaooaoo oo 5 380
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147-103-20BDD
(Log modified from Francis Boyce Water Well)

Altitude: 2162 feet Date drilled: 11/04/66
GEOLOGIC THICKNESS DEPTH
SOURCE_ MATERIAL (FEET) (FEET)
Topsoil and yellow clay fill--cememmeccacmanoooao 80 80
Clay, sandy -—- 11 91
Coal- 4 95
Shale, gray, soft- ———- 43 138
Coal- 3 141
Shale, sandy, gray---=-=---=e-cmmeemomcmcommmooo.. 9 150
Sandstone, gray-------e==-cmmmmmm e 15 165
147-103-21CBC
(Log modified from Francis Boyce Water Well)
Altitude: 2249 feet Date drilled: 9/12/69
Topsoil and dark clay-=--=--=cecmoccmmmmaa o 27 27
Scoria and clay----=====mcmmmm e 33 60
Clay, yellowish-gray 82 142
Sand, fine; coal slack; and clay-----=--ccocmcun-- 11 153
Clay, gray--=--=-wemmmo oo e 12 165
Rock, medium-hard- - 14 179
Sandstone 21 200
147-103-22ADC
(Log modified from Boyce Drilling, Inc.)
Altitude: 2193 feet Date drilled: 12/11/79
Clay, brown, and scoria- -- 110 110
Clay, gray=-=-ce-cooommo oo el 50 160
Coal--- ——— 10 170
Sand and sandy clay 80 250
Sandstone- - 6 256
Sand and sandy clay 84 340
[ R L T T — 15 355
[ ) T TR 5 360
Clay, gray; layers of Coal--=--w-emomcmmmuna 95 455
Sandstone---- - -—-- 1 456
Clay, sandy, gray 248 704
Sandstone- 12 716
Clay, gray---=---c-cccmmom e 132 848
Sandstone-------- 4 852
Clay, gray; layers of sandstone 448 1300
Sand, gray, and gray clay-------- 110 1410
Sand, gray; water- -- -— 80 1490
Clay, gray - 15 1505
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LOCATION:
ALTITUDE: 2195
{FT, NGVD)
POTENTIAL (mMv)

NDSWC 11395

147-103-25ADD

RESISTANCE (oHMs)

L 240

I —
| w0 31 3
45 85
60
& 85-206
100
120 A
} 140
160
180
200
206-356
220 4

DATE DRILLED:  9/30/80

DEPTH: 380
T

DESCRIPTION OF DEPOSITS
Topsoil.
CoLLUVIUM

Clay, silty, dark-yellowish-
brown.

Silt, dark-yellowish-brown;
some carbonaceous stringers.

Clay, dark-yellowish-brown;
lenses of scoria.

Silt, clayey, dark-yellowish-
brown,

LAKE BEDS AND TILL(2)

Clay, silty to sandy, very
fine, dark-yellowish-brown,
occasionally lignitic.

GLACIAL OUTWASH

Sand, occasionally clayey,
fine to medium, lignitic to
extremely l1gn1t1c.




NDSWC 11395, Continued

LOCATION: 147-103-25ADD DATE DRILLED: 9/30/80
ALTITUDE: 2195 DEPTH: 380
{FT. NGVD) {FT)
POTENTIAL v} RESISTANCE (oHms) DESCRIPTION OF DEPOSITS
r 260
280
o~
. | 300 ]
320
340 1

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

~356-380 ___Siltstone, brownish-black,

60 carbonaceous.,
<) w 3

400

420 4




Altitude:

GEOLOGIC
_SQURCE

Altitude:

Altitude:

Altitude:

147-104-04CCC
{Log modified from Boyce Drilling, Inc.)

96

2055 feet Date drilled: 12/14/76
THICKNESS DEPTH
MATERIAL (FEET) (FEET)
Clay, brown----ee--ceomm e oo 30 30
Sand, brown; interbedded with scoria and 187 217
Clay, gray; interbedded with coal---===--wecuccnan 338 555
Sandstone----==caunoa [ 560
Clay-=--====-=m== 300 860
Clay; interbedded with coal 180 1040
Clay 37 1077
Sandstone----~cccemmomemaemcnaa——aae 4 1081
Clay, gray-------==cccev--= 141 1222
No description available 23 1245
Sand--====-=mmmmmamm——aaae 45 1290
147-104-13DA
(Log modified from Francis Boyce Water Well)

2190 feet Date drilled: 1961
Topsoil and yellow clay 9 9
Scoria----- 2 11
Clay, yellow, and sand fill 49 60
Clay, gray 27 87
Coal- 3 90
Clay, gray-----=-=-cooxmomcanaan --- 56 146
[ T ) B L 2 148
Clay, gray-------- - 54 202
Sandstone, water-bearing 14 216
Coal-==-cmaun 7 223
Clay, gray-«-==-c--mes-mmemmmcccceaocaacan 7 230

147-104-26DDC
{Log modified from Francis Boyce Water Well)

2195 feet Date drilled: 9/29/67
Topsail 3 3
Clay fille--e-ecmmmmecmmcccmnrccccan 26 29
Scoria and coarse sand: 11 40

147-105-24DDC
(Log modified from Francis Boyce Water Well)

2180 feet Date drilled: 4/20/74
Sand, brown, and clay---- 18 18
Coal--mmmmmcccnccncaane 2 20
Clay, gray----- 39 59
Coal-==--=u-mm~ 4 63
Shale, gray 40 103
Sandstone 1 104
Shale, gray —m-- 7 111
Sand, fine, gray -———- 19 130
Shale, brown 100 230
Sand, fine, gray------—=c--==s—cmmemmmm e 25 255
Coal---=mccmmunna 15 270
Shale, gray--------c-crmmmsaccmee e ecanne 20 290
Sandstone--~~c-s-emmemmomee e cced o oo e 2 292
Water sand, gray - 28 320




148-098-08DCC
(Log modified from Thompson Drilling Co.)

Altitude: 2380 feet Date drilled: 9/10/66
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Clay -- 26 26

(601 e e P L 9 35

Clay -—- --- 20 55

Sand, sOft---~---memmemme e 10 65

Sand, clear- 2 67

Clay -- .- 11 78

Coal -- 3 81

Clay 1 82

Coal- 4 86

Clay - 20 106

Coal 3 109

Clay—m-mmmmmsmem i m o oo 71 180

148-098-15DAA
(Log modified from Thompson Drilling Co.)

Altitude: 2560 feet Date drilled: 5/13/76
Soil- 3 3
Clay -- -- 9 12
Sand, coarse- 6 18
Clay 22 40
Sand, dirty - 8 48

148-098-30AAA
(Log modified from Kieson Drilling)

Altitude: 2390 feet Date drilled: 7/18/75
Topsoil- -- 3 3
Clay, sandy----- 27 30
Sand 5 35
Clay, yellow ——— 15 . 50
Clay, gray 14 64
Rock: 1 65
Clay, gray~------=-cccmmmmemmocao oo rcmaer e oo 15 80
Coal- - 8 88
Clay, yellow: 7 95
Clay, gray 11 106
Coal- --- 4 110
Clay 23 133
Coal- 7 140
Clay, sandy ——— 8 148
Coal- ———- 7 155
R L T 15 170
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Altitude:

GEOLOGIC
SOURCE

Altitude:

148-099-05DBA
{Log modified from Boyce Drilling, Inc.)

2365 feet Date drilied:

MATERIAL

Clay, sandy, yellow—----eecemmoooomcmaomr oo e
Clay, gray; interbedded with coal--==-eememocoomnma
Clay, sandy, gray; interbedded with coal----------

Ctay, gray; interbedded with coal--------ceeeeen--
Sand, fine, gray
Clay, sandy, gray---
Sand, fine, gray
Clay, gray; interbedded with coal-------
fine, gray

148-099-31ABC
(Log modified from C. A. Simpson & Son)

2015 feet Date

Clay, yellow-~-r----= ———— ————
Coal-=mmmmmeommm e
Clay, yellow-=----
Shale, sandy, gray
Coal----ccmmmmmumann
Sandstone.
Shale, blue
Shale, sandy, blue
Rock

Shale, light-colored- -

Shale, brown
Sandstone------—---eceseccmommon

98

7/06/77
THICKNESS DEPTH
_(FEET) {FEETY

40 40
60 100
300 400
15 415
345 760
10 770
85 855
15 870
665 1535
25 1560
25 1585
1 1586
144 1730
20 1750
10 1760
60 1820
38 1858
30 1888
52 1940
dritled: 8/ /35
28 28
2 30
10 40
52 92
13 105
2 107
13 120
30 150
1 151
22 173
22 195
10 205
31 236
6 242
8 250

5 255

2 257
53 310
50 360
33 393




NDSWC 11339

LOCATION:  148-099-35ABC

ALTITUDE: 2000

(FT, NGVD)

POTENTIAL (v RESISTANCE (oHMs)
] 0-1

N

WUV

iy

AV

120

AN
S

20
20-27
: 27-55
40
% 55-65
60
65-66
66-68
; 68-96
w B

240 -

1-20

96-117—

117-122

122-130
130-160

DATE DRILLED:  9/04/80

DEPTH: 160

{FT)

DESCRIPTION OF DEPOSITS
Topsoil.
SLUMP_BLOCK
Silt and clay, yellowish-brown,
Silt, yellowish-gray.

Silt and clay, yellowish-gray
to dark-yellowish-brown.

Clay and silt, olive-gray.

Sand, fine.
Lignite.

Silt and clay, greenish-gray to
bluish-gray.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone, silty, light-gray to
medium-gray,

Lignite and siltstone, black to
dark-red.

Siltstone, dark-red, organic.

Claystone, silty, greenish-
gray.




NDSWC 11338

LOCATION: 148-099-35ACC DATE DRILLED:  9/04/80
ALTITUDE: 1940 DEPTH: 180

[FT, NGVD) (FT)
POTENTIAL mv) RESISTANCE (o#ms) DESCRIPTION OF DEPOSITS

i COLLUVIUM
0-2 Topsoil.

120

142-145 Sand and gravel, lignitic,

140

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

145-180 Sandstone, silty to clayey,

160 very fine, light-gray.

i

20 2-14 Clay, dark-yellowish-brown,
I —— stightly cohesive.
ALLUVIUM
Sand, silty, fine, grayish-

40 orange, subangular to
subrounded.

Sand and gravel, very coarse to
pebbly.

60 Sand, very fine, light-gray.
Gravel, very coarse, very
lignitic.

SLUMP BLOCK(?)

80 A : :

Clay, silty, light-gray; some
sand and lignite lenses.

100 1

200

220

240 100




NDSWC 11337
LOCATION: 148-099-35DCA
ALTITUDE: 1940
(FT, NGVD}

POTENTIAL (mv) RESISTANCE (oHms)

0-2

DATE DRILLED:  9/03/80
DEPTH: 180
(FT}

DESCRIPTION OF DEPOSITS

c:_______._:"‘ ""‘“““:EE:;______________

COLLUVIUM

Topsoil, yellowish-brown.

20 ——_2-6 __—Clay- and silt, olive-gray.

ALLUVIUM

6-21 = Sand, very fine, dark-

yellowish-brown.

_______{40

D
; 60

T

102-111

}
{\s\\ 120 | 118-127
>

140 127-145
145-162
180 162-180

180 -

m -

+ 220

240 101

Sand and gravel, very coarse to
pebbly; mixed composition.

Gravel, olive-gray, very
Tignitic; 60 to 80 percent
lignite; some interbedded clay,
silt, and fine sand.

Gravel and sand, very coarse.

111-118===Silt,=fine;~o0live-gray; some

clay and sand.

Sand, coarse, lignitic,
clastic.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone, very fine,
medium-gray; some sand.

Claystone, medium-gray to dark-
gray, moderately cohesive.

Siltstone, brown; interbedded
with medium-gray clay,




LOCATION:

ALTITUDE:
(FT, NGVD)

POTENTIAL

148-099-35DD8

2000

MV}

NDSWC 11336

RESISTANCE (oHms)

40

120

140

160

+ 220

L 240

88-100

DATE DRILLED: 9/03/80

DEPTH: 100
{FT)

DESCRIPTION OF DEPOSITS

Topsoit.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone, very fine,
dark-yellowish-brown; some clay
and sand.
Sandstone, fine, olive-gray.

Claystone, dark-yellow to
otive-gray.

Lignite.

Siltstone and sand, very fine,
medium-gray.

Claystone and shale, medium-
gray to dark-greenish-gray.

Sandstone, fine, medium-gray.
Claystone, brown.
Lignite.

Claystone, dark-greenish-gray
to medium-gray.




148-099-36CAA
(Log modified from Ralph Wold Well Drilling)

Altitude: 2020 feet Date drilled: 11/10/75
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) {FEET)
Clay -- 10 10
Coal- 2 12
Clay -— 38 50
Coal 10 60
Clay 190 250
Coal- 34 284
Clay 22 306
Coal- - 36 342
[ e ity 113 455
Coal - 15 470
Clay 65 535
Coal 25 560
Clay- - 120 680
Sand---==-=c== -- 10 690
Clay - 38 728
Sand- -- 30 758
Clay--=-==mwocommmmmmmme—oeoocmoosssmseomeoomoeo o 22 780
Sand- 25 805
Clay, sandy - - 77 882
Clay - 18 900
Clay, sandy---- 110 1010
Shale- 110 1120
Sand- 10 1130
Shale- 20 1150
Sand: 10 1160
Shale- 73 1233
Sand---- 10 1243
Shale- 14 1257
Sand- 21 1278
Shale- 116 1394
Rock -- 4 1398
B T 1 e e D B L e b b Rttt 18 1416
Rock -—- .14 1430
Coal- 10 1440
Sand- - 35 1475
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148-100-05BAB
(Log modified from Boyce Drilling, Inc.)

Altitude: 2210 feet Date drilled: 12/15/75
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) (FEET)
Topsoil and sand--==~-=occcmmmm el 4 4

Ll Ay = e s e e e e o 14 18

Clay, gray----==-----a-- 24 42

C0aT o e o e es 6 48

Shale, gray------------ -- 62 110

Rock; interbedded with coale=e---cmmmcommmaacane 15 125

Shale, gray-------- 53 178
ROCK==—mmmmmmmcmmceae 3 181

Shale, gray-- 7 9 190
Coal--mrococmmmmaan ——- 3 193

Sand, coarse, gray 4 197
Sandstone, crumbly 8 205

Clay, sandy, gray--------- 15 220

148-100-08BCA
(Log modified from Kieson Drilling)

Altitude: 2250 feet Date drilled: 2/17/76
Topsoil-------- 2 2
Clay, yellow 18 20
Clay, gray 27 47
Sand- 9 56
Clay, sandy--=-----cccmmmm e 9 65
Clay ——— - 3 68

1 69

6 75

4 79

11 90

1 91

13 104

2 106

27 133

2 135

22 157

3 160

50 210

14 224

4 228

22 250

22 272

Coal---mmcmomcenn 4 276
Clay----- 4 280
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Altitude:

GEOLOGIC
SOURCE _

Altitude:

148-100-17AAB
(Log modified from Thompson Drilling Co.)

2280 feet Date drilled: 10/22/77
THICKNESS DEPTH

MATERIAL (FEET)} (FEET)
Topsoii- -— 2 2
Sand, soft- 25 27
Clay -- 25 52
Clay and sandstone----==-se-omcmmaccm o e meee 4 56
Clay 6 62
Coal- ———— 4 66
Clay 26 92
Sand, gray 23 115
Sand, blue -- 5 120

148-100-18ABB
{Log modified from Francis Boyce Water Well)

2220 feet Date drilled:  3/10/73
Sand, brown- ——- 15 15
Clay, gray 23 38
Coal- 6 44
Clay, gray -- 33 77
Coal and brown water- 6 83
Clay, gray------==m=---mmmcrmee oo mee 21 104
Sandstone-=----cmmeme oo oo 1 105
Clay, gray 27 132
Sandstone- 1 133
Shale, gray-----==rececemcmwemccmceerer—c——eaa———— 42 175
Coal; water- - 6 181
Shale, gray 14 195
Sandstone- 1 196
Shale, gray 70 266
Coal; water- 8 274
Shale, gray-------- 23 297
Rock, fractured- 5 302
Clay, sandy, gray 33 335
Coal--- -- 335
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LOCATION: 148-101-06AAA

ALTITUDE: 2260

{FT, NGVD)
GAMMA
RAY
L 10
- 20
L 30
L 04
l 504
L 60

J—
=]

3

L 704

r 110

NDSWC 5625

RESISTANCE
(OHMS)

23-60

106

DATE DRILLED: 10/12/79

DEPTH: 102
{FT)

DESCRIPTION OF DEPOSITS
COLLUVIUM

Clay, silty, sandy, dark-
yellowish-brown; scoria
lenses.,

Clay, silty, sandy, dark-
yellowish-brown; thin gravel
layers.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystore, dark-yellowish-
brown,

Lignite.

Claystone, dark-grayish-green.

Carbon shale, brown, slick,
soft.

Claystone, dark-gray, organic;
tignite lenses,




LOCATION:

ALTITUDE:
(FT, NGVD}

148-101-06ABB
2255

GAMMA
RAY

350

400

450

500

NDSWC 5624

RESISTANCE
(OHMS)

0-86

86-101

101-114

114-121

121-136

136-138
138-140

140-162

DATE DRILLED: 10/12/79

DEPTH: 162
(FT)

DESCRIPTION OF DEPOSITS
CoLLuviu

Clay, silty, olive-gray, soft.

Clay, silty to very sandy,
medium-gray; limonite hardpan
streaks and organic material,

Clay, sandy, silty, dark-gray
to olive~gray; thin gravel
lenses.

LAKE BEDS
Clay, silty to very sandy,
dark-bluish-gray; organic
material.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Sandstone, fine to medium,
greenish-blue.

Siltstone, clayey, dark-gray.

Limestone, light-yellowish-
brown, hard.

Claystone, greenish-gray,
Waxy.




148-101-10CAC
(Log modified from Thompsen Drilling Co.)

Altitude: 2280 feet Date drilled: 8/01/75
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
S0flmmmm e - 2 2
Clay--=-==-=== 12 14
SANA-=———~wmmmmmmmm e oo m—mo—o—eooce s 19 33
Pebbles and scoria---- 4 37
Sand, soft 43 80
148-101-20DCC
(Log modified from Thompson Drilling Co.)

Altitude: 2185 feet Date drilled: 8/02/75
Topsoil--- -- 2 2
Clay----========= 15 17
Sand-----semomaaan 3 20
Sand, fine, soft---- 15 35
Sand, soft---c-ccmeeaan -- 45 80

148-101-23CCB
{Log modified from Thompson Drilling Co.)

Altitude: 2150 feet Date drilled: -10/23/74
TOPSOil---cmmmommmmemmmmcmmm oo oo mm s mmm oo oo 3 3
[ T e ey 9 12
SANGommmmmm e e oo 13 25
Sand, soft 15 40

148-102-10AAD
(Log modified from Thompson Drilling Co.)

Altitude: 2330 feet Date drilled: 8/14/72
Soil, dark 10 10
Sand: 25 35
Clay and sand 45 80
Clay 5 85
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LOCATION:

ALTITUDE:

{FT, NGVD}

NEUTRON
(aP))

2385

S.P.

Mv)

NDSWC 5555,
148-102-15DDA1, 2, 3

100

-BMJ

1000

-1100+

5943, 5944

0-110

110-234

234-340

340-530

530-624

624-636
636-660
660-666
666-765

765-810

810-862

862-980

980-1054

1054-1300

109

DATE DRILLED:  9/04/79
DEPTH: 1875
FT)
DESCRIPTION OF DEPOSITS

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone, sandy, lignitic.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Siltstone, clayey, sandy,
gray; lignite from 210 to 220
feet,

Sandstone, silty, clayey;
lignite at 312 feet.

Siltstone, clayey, sandy,
gray; lignite from 424 to 450
feet,

Sandstone, silty, clayey, fine
to medium, gray.

Lignite.
Sandstone and siltstone, gray.
Lignite.

Lignite and claystone, gray.

Sandstone, fine to medium,
gray.

LOWER PART OF
FORT UNION FORMATION

Claystone and lignite, gray to
greenish-gray.

Sandstone and siltstone, gray,
Tignitic.

Siltstone and claystone, gray,
Tignitic.

Sandstone and siltstone, gray,
lignitic.




NDSWC 5555, 5943, 5944, Continued

LOCATION:  148-102-150DA1, 2, 3 DATE DRILLED:  9/04/79
ALTITUDE: 2385
DEPTH: 1875
{FT, NGVD) pally
NEUTRON S.P.
(AP) MV}
DESCRIPTION OF DEPOSITS
LOWER PART OF
FORT UNION FORMATION,
Continued
L 13001 1300-1354  Siltstone and claystone, gray.
1354-1375 Lignite and claystone.
HELL CREEK AND FOX HILLS
L 14001 FORMATIONS, UNDIFFERENTIATED
1375-1450 Siltstone and claystone, gray.
1450-1490 Sandstone and siltstone,
clayey, fine to medium,
| 15001 carbonaceous.
1490-1620 Sittstone and claystone, gray,
carbonaceous.
[ 16001 1620-1680  Sandstone, silty, fine to
medium, gray, carbonaceous,
1680-1755 Sandstone, siity, fine to
| 17004 medium,
1755-1775 Siltstone, clayey, gray.
1775-1850  Sandstone, silty, fine to
L 1800 medium,
PIERRE SHALE
1850-1875  Shale, gray.
L 19004
| 2000
I 21001
I 2200
2300
L1400 110




NDSWC 5555, 5943, 5944, Continued
LOCATION: 148-102-150DA1, 2, 3 DATE DRILLED: 9/04/79
ALTITUDE: 2385 DEPTH: 1875
(FT, NGVD) 1)
GAMMA RESISTIVITY
RAY {OHM-M)
DESCRIPTION OF DEPOSITS

L 100 4

.m1

200

L 500

[—10@-

1100

L1200 111




NDSWC 5555, 5943, 5944, Continued
LOCATION: 148-102-15DDA1, 2, 3 DATE DRILLED:  9/04/79
ALTITUDE: 2385

(T, NGVD) DEPTH: 1875

(FT)
GAMMA RESISTIVITY
RAY {OHM-M}
DESCRIPTION OF DEPOSITS

13007

1400+

-1500

16001

1700

1800 - /

1900

- 2100

2200

I 2300

2400 112




NDSWC 5943, Continued
LOCATION: 148-102-15DDA2

ALTITUDE: 2385
(FT, NGVD)

TEMPERATURE (°F)

DATE DRILLED: 9/04/79

DEPTH: 1500
{FT)

DESCRIPTION OF DEPOSITS

I 100

- 200

I 400

- 500

- 700

L 800

1000

1100

T 1
75 80
7% 80




1OCATION:

ALTITUDE:
(FT, NGVD}

NDSWC 5943, Continued
148-102-15DDA2

2385

TEMPERATURE (°F)

DATE DRILLED:

DEPTH:
(FT)

1500

9/04/79

DESCRIPTION OF DEPOSITS

T I T

55 80 55

- 13007

- 1400+

I 1500+

1600

- 1700

[180(%

1900

£ 2000-

2100

+2200

}—2300 E

70

T
75

]
80

L 2400 1 {



148-103-02BBD
{Log modified from Francis Boyce Water Well)

Altitude: 2380 feet Date drilied: 11/10/63

GEOLOGIC THICKRESS DEPTH

_SOURCE  MATERIAL (FEET) (FEET)
Topsoil and clay 4 4
Sandstone--meemam- 11 15
Clay, dark------ 33 48
COalmmmmmmmm e e e e ——mm e e 2 50
Shale, gray 35 85
Sand strata, gray; water-----ce-eemaccccmoceocnono 7 92
Coal- 7 99
Ctay, gray 6 105

148-103-07C0D
(Log modified from Francis Boyce Water Well)

Altitude: 2280 feet Date drilled: 6/23/69
Topsoil and yellow clay 18 18
Sand, coarse, and yellow clay 11 29
Clay, yeliow, chalky 16 a5
Clay, gray, firm--e—oeeeccemrmmam e c e e 19 64
Coal- -- 8 72
Clay, gray B L L P L P L 4 76
Coal-==mmmmmowmnaman 3 79
Shale, gray ——- 28 107
Rock: 4 111
Shale, gray, hard------ 27 138
Sandstone; 1-1/2 gallons per minute~~--w-ccv-anun-- 7 145
Shale, gray 55 200
Coal- - 2 202
Clay 1 203
Rock - --- 1 204
Shale, hard-----—-secccccemmmm e e 4 208
Sandstone; 3 gallons per minute-~--ee—ccccccccanen 8 216
Shale, gray---------=sescccmramemmcceno oo oo 8 224

148-103-08DDD
(Log modified from Francis Boyce Water Well)

Attitude: 2300 feet Date drilled: 10/26/64
Topsoil and clay- 10 10
Clay, yellow: 20 30
Coal- 4 34
Clay 2 36
Coal- 2 38
Clay, gray 39 77
Coal 3 80
Clay, gray--- 51 131
Shale layers and water-bearing sandstone---------- 44 175
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LOCATION: 148-103-09ABB
ALTITUDE: 2300
{FT, NGVD)

NEUTRON S.P.
(AP My}

100

L 200

I 300

I 400 4

700 -

I 800

I 800

-1000-

-1100

oo,

NDSWC 5942

0-20

20-55

55-65
65-210

210-250
250-370

370-390
390-590

590-610
610-690

690-700
700-735

735-760

760-920

116

DATE DRILLED: 7/07/81

DEPTH: 920
FT)

DESCRIPTION OF DEPOSITS

Colluvium,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone and sandstone,
clayey, yellowish-brown.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Lignite.

Siltstone and sandstone, gray;

lignitic at 155 feet.

Claystone, silty, gray.

Siltstone and sandstone, gray.

Claystone, silty, gray.

Siltstone and sandstone, gray;

lignitic at 460 feet.

Siltstone and claystone.
Sandstone, silty, fine to
medium, gray.

Siltstone and claystone.
Siltstone and lignite.

LOWER PART OF
FORT UNION FORMATION

Siltstone and claystone,
brownish-gray.

Siltstone and claystone,
sandy, carbonaceous.




NDSWC 5942, Continued

I.OCATION: 148-103-09ABB

ALTITUDE: 2300

(FT, NGVD}
GAMMA
RAY
3
% 100
L
)]
} | 20
<
<:;l - 300
&
- | 400 -
Ll
<
L 5004
!
-
; -
700 4
| 800 1
- m .
—lm_
L 11004
L1200 -

RESISTIVITY
(OHM-M)

2
%

117

DATE DRILLED: 7/07/81

DEPTH: 920
{FT)

DESCRIPTION OF DEPOSITS




NDSWC 5942, Continued
LOCATION: 148-103-09ABB

ALTITUDE: 2300
{FT, NGVD)

TEMPERATURE (°F)

DATE DRILLED: 7/07/81

DEPTH: 920
(FT)

DESCRIPTION OF DEPOSITS

T T T

S5 60 65

- 100 4

I 300 4

[ 400

I 600 1

I 700 -

1000+

1100~

T

T
75 80




148-103-28CDD
{Log modified from Thompson Drilling Co.)

Altitude: 2285 feet Date drilled: 12/20/66
GEOLOGIC THICKNESS DEPTH
_SOURCE  MATERIAL (FEET) {FEET)
Clay 104 104
Sand; thin lenses- 5 109
Clay ———- 15 124
Sand----- 6 130
148-104-14DAD
{Log modified from Francis Boyce Water Well)

Altitude: 2440 feet Date drilted: 11/15/68
Topsoil and clay-----ccmmommccccmanmeeeaae 5 5
Rock - 1 6
Clay, sandy-----------meee e e 40 46
Clay, sandy, bluish-gray-------r-eemeeeemcceanaea- 18 64
(o R et 8 72
Shale, gray-------==cemcemmrcrcoramem e ———————— 117 189
Coal- -- 3 192
Shate, gray, firm- - 78 270
Coal 3 273
Shale and layers of drift sand 35 308
Rock: - 4 312
Shale, gray -——- 10 322
Coal 2 324
Shale, gray 72 396
Rock - 4 400
Shale, hard------- 37 437
Sandstone; water strata 23 460

148-104-23cCC
{Log modified from Francis Boyce Water Well)

Altitude: 2450 feet Date drilled: 9/16/68
Topsoil and clay 8 8
Ctay and scoria 9 17
Ctay, firm 46 63
Coalt--- 12 75
Shale, gray 40 115
Rock 1 116
Shale, gray, firm- 39 155
Rock 2 157
Shale, gray 21 178
Coal- B ] 2 180
Shale, gray ' 82 262
Coal 3 265
Shale, gray----------ceemmeec o cc oo 2 267
Coal -- 2 269
Shate, gray 42 311
Rock 3 314
Shale, gray 12 326
Coal- 2 328
Shale, gray---------m---weceaao- 41 369
Sandstone, fine, hard- -- -- 38 407
No description available-----ccccmmcmcmmmnmccccao 98 505
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148-104-30BAC
{Log modified from Boyce Drilling, Inc.)

Altitude: 2055 feet Date drilled: 6/02/77 !
GEOLOGIC THICKNESS DEPTH :
SOURCE  MATERIAL (FEET) (FEET) ;

Topsoil and yellow clay — 13 13 ‘

Clay, gray, and coal layers 672 685

Drift sand, fine------ 40 725

Clay, gray----- 85 810

Drift sand, fine-- 15 825

Clay, gray, and coal layers 307 1132

ROCk-===ccnmcaaaua- 3 1135

Clay, hard----------- 35 1170

Clay, sandy, gray- ———- 56 1226

ROCK=====wmmamaaan -—- 1 1227

Clay, sandy---------- -—- 48 1275

ROCK==mmmmm e o e e e e 1 1276

Clay, sandy-- --- 20 1296

Rock, very hard---ce-eeeeommm e e e 2 1298

Clay, sandy - 94 1392

Rock, hard--- -- 10 1402

Fox Hills Sandstone B ettt 58 1460

148-105-13CCA
(Log modified from Boyce Drilling, Inc.)

Altitude: 2115 feet Date drilled: 3/29/80
Sand, brown, and brown clay-----~-=--=eeecenoncnnn 60 60
Clay, gray; coal layers - 250 310
Coal------ 10 320
Clay, gray--------ceccocmcmmecmnnarenen 170 490
Sandstone- 2 492
Clay, gray; small coal layers 320 812
Sandstone---- 4 816
Clay, gray---------==---ccccmccmurcnon- 124 940
Sand, fine- 30 970
Clay, gray-------—--—----—oc-ococcooonooo 170 1140
Sandstone- 2 1142
Clay, gray--=----==-osaammmaaccaaaaas 7 1149
Sandstone--- 2 1151
Clay, sandy, gray 70 1221
Sandstone- 1 1222
Clay, sandy, gray-------------cceceac--- 63 1285
Sandstone 2 1287
Clay, gray B L e L LR 16 1303
SANdStONE- - 59 1362
Clay, sandy-———-=—==—=== oo 13 1375
Sand; water--«---cmecncomcmmcaaan 49 1424
Sandstone 2 1426
Sand; water —--- 34 1460
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|.LOCATION: 148-105-15ADA

ALTITUDE: 1950
{FT, NGVD)

FOTENTIAL (Mv)

NDSWC 11394

RESISTANCE (oHMs)

-

140

160

t 220 {

240

0-6

29-41

41-46
46-61

61-67

DATE DRILLED:  9/30/80

DEPTH: 67
(F7)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Silt, clayey, dark-yellowish-
brown,

ALLUVIUM
Sand, fine, to medium gravel;
predominantly local sedimentary
clasts.

LAKE_BEDS
Silt, clayey, gray.

GLACTAL QUTWASH
Sand; clay lenses.
Sand and gravel, lignitic,

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Sandstone, slightly clayey,
fine, moderately well sorted.




148-105-26008
{Log modified from Boyce Drilling, Inc.)

Altitude: 2040 feet Date drilled: 9/15/73
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) {FEET)
Sand, brown-=----me-eemecmeaomeccacocam s oo 38 38

- 3 41

127 168

9 177

6 183

490 673

Shale, sandy, gray 271 950
SANdStONE-=m=mmmemomm o m e m e e mmme e oo m o 2 952

Shale, sandy, gray- 293 1245
Sandstone--------—-=r—mmemmemmc e oo scenas 1 1246
Sand=-=r-=--eeaan 44 1290

148-105-35CD
(Log modified from Francis Boyce Water Well)

Altitude: 2070 feet Date drilled: 8/26/67
Topsoil-=mm-=m--- - -- 2 2

Clay, yellow-r=-crecommomrao e m oo e m oo 36 33

Sand and fine rockfili--- 4 42

[T D e L L e b D e Bl bkt 3 45

Clay, gray, soft------co-emmcmmemaremm e mma e em 10 55
Coal--===-~-- -- 2 57

Shale, gray, hard------ 14 71
ROCK-=c—=mmm s e 1 72

Shale, gray, hard- 45 117

Sheet rock, gray, hard 2 119

Shale, gray, hard- - 26 145
Sandstone, fine; water-bearing strata------------- 23 168
Shale-—==ccemmmemmm e 2 170

148-105-36BDD
{Log modified from Francis Boyce Water Well)

Altitude: 1990 feet . Date drilted: 8/21/67
Tops0ilommcmmcmccmcsmra oo e o oo s e e oo oo 3 3

Clay, gray--=---=-=--- 12 15

scoria, fine; rock; and soft clay----—--=--=c-uo-a 15 30

Rock, fine, and sand-----m=-wam-mcooeocam- 15 45

Clay, rubbery; fine rock; and scoria 15 60

Sand, fine, and coal stack------r=-re--—o- 30 90

Sand, coarse, and fine soft gravel- 40 130

Clay, gray -- 10 140

Rock, gray, hard--------------- 5 145

Shale, bluish-gray---------=---- 4 149

[0 T ) B et e L S L EES L L DRl 26 175
Sandstong----=c-=- 5 180
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NDSKWC 5636

LOCATION: 148-105-36CDC1 DATE DRILLED: 10/15/79
ALTITUDE: 2040
DEPTH: 162
{FT, NGVD} Fn
GAMMA RESISTANCE
RAY {OHMS)
DESCRIPTION OF DEPQOSITS
COLLUVIUM
0-30 Clay, very silty, sandy, dark-
yellowish-brown; scoria
| 501 pebbles.
LAKE BEDS
30-49 Clay, dark-yellowish-brown,
soft.
100 1 49-90 Clay, silty, olive-gray, soft.
GLACIAL OUTWASH
90-103 Sand, fine to medium,
lignitic; thin gravel lenses.
- 150 -
103-136 Sand, medium to very coarse,
Tignitic; fine to coarse
gravel lenses,
| 200 TONGUE RIVER MEMBER OF
FORT UNION FORMATION
136-138 Limestone, light-gray, hard.
138-144 Claystone, dark-gray, smooth,
| 250 tight.
144-162 Siltstone, medium-btuish-gray.
L 300
148-105-36CDC2
(Log modified from Boyce Drilling, Inc.)
Altitude: 2115 feet Date drilled: 1/04/80
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Sand; layers of gravel-~---ece-cmwcmcmmcmcmnacaanasn 150 150
Clay, gray 45 195
Coal- -- 10 205
Sand, fine, gray 25 230
Clay, gray; small coal layers-----e--se-cocoamaomn 340 570
Sandstone- 2 572
Clay, gray 23 595
Sandstone: 1 596
Clay, gray 329 925
Sand, fine- 15 940
Clay, gray; small sandstone layers---------cee-u-a 265 1205
Sand, gray; water- ~-- 75 1280
Clay, gray---------- -- 1280
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LOCATION: 148-105-36CDD
ALTITUDE: 2018
[FT, NGVD)

GAMMA
RAY

- 50 1

- 100

[ 150 7]

I 200 1

I 260

L 400 -

|- 450

- 500

I 550 1

NDSWC 5633

RESISTANCE
{OHMS)

30-44

44-493

49-61

61-94

- 94-121

121-135

135-141
141-142

124

DATE DRILLED: 10/14/79

DEPTH: 142

{FT)

DESCRIPTION OF DEPOSITS
COLLUVIUM
Clay, very silty, greenish-
yellowish-brown; organic
streaks.
ALLUVIUM

sand and fine gravel;
predominantly scoria.

LAKE BEDS

Clay, olive-gray, soft,
plastic.

Clay, silty, sandy, olive-gray
to dark-gray; lignite and
limestone pebbles.

Clay, olive-gray, soft; sand
and gravel layers.

GLACIAL OUTWASH

Sand and gravel, silty,
clayey, gray.

Gravel and sand.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Limestone, gray, hard.

Claystone, light-gray,
bentonitic.




LLOCATION: 148-105-36DCD
ALTITUDE: 2020
(FT. NGVD)

GAMMA
RAY

504

I 100 1

150

I 200 |

[ 250

L 350

L 400 4

| 450

1500

|- 550

NDSWC 5634

RESISTANCE
{OHMS)

22-34

34-80

80-96

96-146

146-153

153-157
157-172
172-176
176-182
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DATE DRILLED: 10/15/79

DEPTH: 182

{FT)

DESCRIPTION OF DEPOSITS
COLLUVIUM

Clay, silty, slightly sandy,
dark-yellowish-brown.

ALLUVIUM
Sand and gravel, fine to
coarse; predominantly scoria
with dark-gray clay layers.

LAKE_BEDS
Clay, silty, siightly sandy,
olive-gray to medium-dark-
gray, lignitic, soft.

GLACIAL OUTWASH
Sand, fine to medium,
lignitic; a few medium-gray
to dark-gray clay layers.
Sand and gravel,

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Sandstone, very silty, very
fine, light-bluish-gray to
medium-gray.

Siltstone, sandy, light-gray.
Claystone, dark-gray, organic.
Lignite,

Claystone, dark-greenish-gray,
organic.




LOCATION: 148-105-36DDD

ALTITUDE: 2002

{FT, NGVD)

GAMMA
RAY

100

- 150 -

| 200 |

| 250 |

L350 4

450

1550 -

L g0 J

NDSWC 5635

RESISTANCE
{OHMS}

126

22-41

41-72

72-83

8396

96-155

155-160

160-164

164-168

168-176
176-182

DATE DRILLED: 10/15/79

DEPTH: 182

FT)

DESCRIPTION OF DEPOSITS
COLLUVIUM

Clay, very silty to very
sandy, dark-yellowish-brown,

ALLUVIUM

Gravel; predominantly scoria
with dark-gray clay layers.

LAKE BEDS

Clay, silty, medium-dark-gray
to olive-gray, soft, sticky.

Clay and fine sand layers,
GLACIAL QUTWASH

Sand, siity, fine to coarse,
and dark-gray clay layers.

Sand and gravel, fine to very
coarse; with cobbles.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Siltstone, slightly sandy,
light-brownish-gray, slightly
organic, micaceous.
Claystone, dark-gray, waxy.

Claystone, silty, dark-brown,
carbonaceous,

Lignite,

Claystone, dark-brown,
carbonaceous,



og modified from Frederickson's Inc.)

(L
LOCATION: 149-094-148A
ALTITUDE: 2160

{FT, NGVD)
POTENTIAL mw RESISTANCE iowms)
0-20
20-60
100 60-99
99-114
114-186
[ 200 186-228
228-229
229-271
30 271-330
330-334
334-395
[ 400 395-433
433-518
500 1 518-533
533-570
570-631
800 631-645
645-719
700 719-839
800
839-970
w 4
970-1165
1000
o0 1165-1173
1173-1203
i o0l .

DATE DRILLED: 7/21/70

DEPTH: 1746
(T}

DESCRIPTION OF DEPOSITS
Clay, yellow.

Clay, yeltowish-blue.
Shale, gray.

Shale, bluish-gray, and coal
Tenses,

Shale, gray.

Shale, brown, and coal lenses,
Rock, gray.

Sand, shaly, gray.

Shale, sandy, gray, and coal.

Limestone.

Shale, gray, and coal lenses,

Shate, green, sticky.

Shate, gray.

Shale, sandy, gray, and coal.
Shale, gray, and sand lenses,
Shale, gray, and coal.

Shale, sandy, gray.

Shale, gray.

Shale; sand and coal Tenses.

Shale, gray.

Shatle, mutticolored.

Sand, gray; black specks.
Shate, grayish-black.




{Log modified from Frederickson's Inc,),

LOCATION: 149-094-14BA

ALTITUDE: 2160
{FT, NGVD)

POTENTIAL (mv)

RESISTANCE (oHMS)

1300

1600

1800

2200 1

23004

1400

1700+

2100

2400 ]

1203-1266

1266-1274
1274-1287

1287-1317
1317-1380
1380-1401
1401-1435
1435-1515
1515-1527
1527-1564
1564-1604
1604-1628
1628-1637
1637-1648
1648-1700
1700-1746

Continued

DATE DRILLED: 7/21/70

DEPTH: 1746
(FT)

DESCRIPTION OF DEPOSITS

Shale, sandy, grayish-black;
some coal.

Sand.

Shale, grayish-black, and
sandstone.

Shale, sandy, dark-gray.
Sand,

Shale, gray.

Shale, sandy.
Shale, gray.

Shale, sandy, gray.
Sand.

Shate, gray.

Sand,

Shale; sand lenses.
Sand.

Sand; shale lenses.

Pierre Shale.




NDSWC 11352

LOCATION: 149-094-21ARD DATE DRILLED:  9/09/80
ALTITUDE: 2152 DEPTH: 240
{FT, NGVD) FT)
POTENTIAL (M) RESISTANCE (oHms) DESCRIPTION OF DEPOSITS
) 0-1 Topsoil.
COLLUVIUM
2 1-50 Clay, dark-yellowish-brown.
40
LAKE BEDS AND TILL(?)
50-75 Clay, silty to almost sandy,
dark-greenish-gray.
I 60
75-128 Silt, clayey to sandy,
dark-greenish-gray; lignitic
< lenses.
> ®
‘i} 100 {
2<>
|
<§ 120 1 . GLACIAL OUTWASH
J——
128-216 Sand and gravel, medium to
cobbly, lignitic.
140 1
160
180 -
200 SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
216-240 Sandstone, fine to medium,
gray, moderately well sorted,
220 | subrounded,
240 / 129




LOCATION:

ALTITUDE: 2150
(FT, NGVD}

POTENTIAL (mv}

149-094-22B88B

NDSWC 11351

RESISTANCE (onms)

40

F 140

+ 180

F 220 4

240 4

0-1

37-43

43-96

96-100
100-102
102-111

111-113
113-115
115-116
116-140

130

DATE DRILLED:  9/09/80

DEPTH: 140
{FT}

DESCRIPTION OF DEPOSITS

Topsoil.

COLLUVIUM
Clay, dark-yellowish-brown,
Silt, clayey, brown,

LAKE BEDS AND TILL(?)

Sand, very coarse, yellow,

Silt, clayey, dark-yellowish-
brown; sand Tayers.

Clay, greenish-black.
Sand, very coarse, yellow.

Silt, clayey, dark-yellowish-
brown to olive-black.

SENTINEL BUTTE MEMBER OF
FORT _UNION FORMATION

Lignite,
Claystone.
Lignite.

Claystone, gray.



NDSWC 11353

LOCATION: 149-094-228CB DATE DRILLED:  9/09/80
ALTITUDE: 2158 DEPTH: 80
(FT, NGVD} FT)
POTENTIAL imvi RESISTANCE (o+Hms) DESCRIPTION OF DEPOSITS
<
:;:, 0-1 Topsoil,
COLLUVIUM
20 1-16 Clay, silty, dark-yellowish-
brown.

16-17 Sand and gravel, dark-
yellowish-orange.

a0 | 17-42 Silt, clayey, dark-yellowish-
brown,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

€0 42-56 Claystone, silty, yellowish-
gray.
56-80 Claystone, dark-greenish-gray,
hard,
80
100
149-094-27CB
(Log modified from Aberie Well Co.)
Altitude: 2345 feet Date drilied: 5/19/73
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) {FEET)
Topsoilewr—-- 1 1
Clay, yellow: -—-- 18 19
Sand, blue - 4 23
Clay, gray 13 36




LOCATION:

ALTITUDE:
(FT, NGVD)

POTENTIAL

149-095-04CCB

2226

(Mv)

NDSWC 11357

RESISTANCE (oHMms)

20

40

60

120 1

140 -

160

200

220

240 J

62-113

113-115
115-117

DATE DRILLED: 9/10/80

DEPTH: 140
{FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Clay, silty, dark-yellowish-
brown.

LAKE BEDS

Clay, blue to olive-black.

Silt, brown.

Clay, olive-gray.

117-120 Silt, brownish-black to dark-
g/z greenish-gray,

120-123
123-128

128-138

138-140

132

GLACIAL OUTWASH
Sand and gravel, lignitic.

Sand and gravel, very coarse
(no fines), subangular;
predominantly local sedimentary
fragments.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Sandstone, clayey, fine, green
to gray.

Claystone, medium-dark-gray,
cohesive,




LOCATION:

ALTITUDE:
(FT, NGVD)

POTENTIAL

149-095-050CD

2228

MV}

NDSWC 11358

RESISTANCE {(oHMS)

20

40

60

140

160

220 4

240

0-15

15.75

75-123

123-124
124-154

154-155

155-180

133

DATE DRILLED:  9/10/80

DEPTH: 180
(FT)

DESCRIPTION OF DEPOSITS

CoLLvILN

Clay, silty, dark-yellowish-
brown,

Silt, clayey, dark-yeilowish-
brown.

LAKE BEDS

Clay, dusky-blue,

Detrital Tignite.

Clay, dusky-green,

GLACTAL OUTWASH

Sand and gravel, very coarse;
predominantly local sedimentary

_ fragments.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Sandstone, very fine to fine,
green to gray, well-sorted,
rounded, quartzose.




LOCATION:

ALTITUDE:

{FT, NGVD)

NEUTRON
(AP1)

149-095-06ACC
2258

S.P.
mv}

- 100

I 200

I 400

I 500 4

L 700

{900

1100+

L1200 -

NDSWC 5938

81-140
140-260

260-285
285-340
340-390
390-465

465-480
480-655

655-690
690-745

745-840

840-900

900-920

134

DATE DRILLED: 6/26/81

DEPTH: 920
[{ap]

DESCRIPTION OF DEPOSITS
Colluvium.
Sand and gravel.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone and claystone.

Siltstone and sandstone,
greenish-gray, carbonaceous.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Claystone and lignite,
Stltstone and claystone, gray.
Siltstone and sandstone.

Siltstone and claystone, gray.

Lignite,

Siltstone and sandstone, gray.

Claystone and tignite,

Siltstone and claystone, gray.

3
a

Siltstone a
Tignitic,

sandstone, gray,

Sandstone, fine to medium,
gray.

Siltstone and claystone,




NDSWC 5938, Continued

LOCATION: 149-095-06ACC DATE DRILLED: 6/26/81

ALTITUDE: 2258

T NGYD) DEPTH: 920

{FT)

GAMMA RESISTIVITY
RAY (OHM-M)

§ |

L1000

DESCRIPTION OF DEPOSITS

1100

L1200} 135




LOCATION:; 149-095-06DAA

ALTITUDE: 2250
(FT, NGVD}

POTENTIAL (mv)

NDSWC 11359

t 2201

20

40 1

80

100

140 1

160

240 -

DATE DRILLED:  9/11/80

DEPTH: 140
(FT}
RESISTANCE (oHwms) DESCRIPTION OF DEPOSITS
COLLUWVIUM

0-61 Clay to silt, dark-yellowish-
brown; interbedded.

LAKE BEDS

61-87 Clay, banded dark-yellowish-
brown and bluish-gray.

87-88 Silt, brown, carbonaceous.

88-105 Clay, bluish-gray to grayish-
black, carbonaceous.

105-116 Clay, dark-gray to dark-
greenish-gray, hard,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

116-119 Sandstone, somewhat clayey or
silty, fine, gray.

136

119—127:::=C1aystone, bluish-green,
consolidated,

127-134 Lignite,
134-140 Sandstone, silty, fine.



LOCATION: 149-095-08ADA

ALTITUDE: 2222
(FT, NGVD)

POTENTIAL tmv)

NDSWC 11356

RESISTANCE (oHms)

120
140

j
[
¢

)7

180

220

240

0-36

36-66

66-75

75-108

108-118
118-119
119-126

126-137

137-186

186-200

137

DATE DRILLED:  9/10/80

DEPTH: 200
FT)

DESCRIPTION OF DEPOSITS

COLLWIUM

Clay, dark-yellowish-brown.

Silt, clayey, brown to olive-
black.

LAKE BEDS

Clay, dark-gray; greenish-gray
stringers.

Clay, dark-bluish-gray.

Silt, dark-yellowish-brown,

Sand, lignitic,

Clay, silty, olive-black,.
GLACIAL OUTWASH

Sand and gravel, very coarse
(no fines); mixed composition,

Sand and gravel, clayey,
medium-dark-gray, lignitic,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Sandstone, fine, gray, well-
sorted, quartzose,




LOCATION: 149-095-15CBB

ALTITUDE: 2220

{FT, NGVD)

POTENTIAL (mv)

NDSWC 11354

RESISTANCE toHms)

40

80 A

160

L 180

220

240 -

—_—

138

0-1

1-109

109-114
1147117
117-120

DATE DRILLED:  9/10/80

DEPTH: 120

{FT}

DESCRIPTION OF DEPOSITS
Topsoil.
COLLUVIUM
5i1t, clayey, dark-yellowish-

brown; thin lenses of sand and
gravel.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Sandstone, fine, well-sorted.
Lignite.

Claystone, grayish-green,



LOCATION: 149-095-16DAD

ALTITUDE: 2230
(T, NGVD)

POTENTIAL (wv)

NDSWC 11355
DATE DRILLED:  9/10/80

o

100

140

160

220 1

240 -

DEPTH: 140
FT}
RESISTANCE (oHMS) DESCRIPTION OF DEPOSITS
_—-ﬁ-‘B:T> Topsoil,
COLLUVIUM

Silt, clayey, dark-yellowish-
brown,

Clay, silty, dark-yellowish-
brown,

25-108 Clay, dark-yellowish-brown;
some stringers of brownish-
black carbonaceous silt,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

108-140 Claystone, silty, dark-
greenish-gray.

139




149-096-030DDD
(Log modified from Thompson Drilling Co.)

Altitude: 2380 feet Date drilled: 10/01/76
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Topsoil- 4 4
Clay 33 37
Clay, gritty 7 44
Clay, blue----~-- 19 63
Sand--—mesmmmmmmmm e awamemamm o m oo m oo 12 75
Hard shell----- 3 78
Sand, gray-- 14 92
Sand, blug------==--=cmccmmmmommcomoomeomonmo oo 3 95
149-096-27CBA
(Log modified from Ralph Wold Welil Drilling)

Altitude: 2045 feet Date drilled: 6/21/72
75 75

3 78

17 95

2 97

31 128

4 132

11 143

2 145

48 193

3 196

28 224

3 227

70 297

11 308

3 311

99 410

6 416

80 496

6 502

83 585

8 593

112 705

22 127

33 760

14 774

3 777

21 798

10 808

292 1100

15 1115

65 1180

10 1190

20 1210

50 1260

117 1377

63 1440

140




NDSWC 11364

LOCATION: 149-097-16BB8
ALTITUDE: 1952
{FT, NGVD)

PCTENTIAL (vv) RESISTANCE (oHMs)

]
<
> 0-8
20
L 8-12
> 20 12-16
16-29
I 60
29-40
< 80 40-60
P
\-% 60-92
’- 100
120 92-107
140

149-098-19CAC
(Log modified from Ralph Wold Well

DATE DRILLED:  9/16/80

DEPTH: 107

{FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Silt, clayey, dark-yellowish-
brown.

Clay, silty, dark-yellowish-
brown,

LAKE BEDS
Clay, olive-gray to dark-gray.,
GLACIAL OUTWASH

Sand and gravel, fine

to pebbly, subrounded;
predominantly local
sedimentary fragments with
clay lenses.

Sand and silt, clayey, grayish-
black to greenish-black.

Sand, very fine to coarse,
poorly sorted; gravelly and
lignitic lenses,

Sand and gravel, lignitic;
interbedded with silty olive-
gray to medium-dark-gray clay.

SENTINEL BUTTE MEMBER OF
FORT _UNION FORMATION

Sandstone, fine, greenish-gray,
poorly cemented,

Drilling)

Altitude: 2210 feet Date drilled: 3/24/73
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Till and clay -- 42 42
Gravel- - -- 3 45
Sand------ - 7 52
Clay 8 60

141




149-099-11AAA
NDSWC 11723

Altitude: 2115 feet Date drilled: 9/21/81
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET})

Silt and clay, dark-yellowish-brown~----cece-con—e- 6 6
Sand, fine to very fine--- 3 9
Sand, gravel, and clay- - 14 23

4

2

1

27
29
40

Sand, gravel, and clay---
Claystone, medium-gray-----=====scremmeeamamcaeamn 1

NDSWC 11724

LOCATION: 149-099-11BBB DATE DRILLED:  9/21/81
ALTITUDE: 2103 DEPTH: 80
(FT, NGVD} {FT}
POTENTIAL imv} RESISTANCE (otwms) DESCRIPTION OF DEPOSITS
COLLUVIUM
0-21 Sitt and clay, dark-yellowish-
brown,
» ALLUVIUM
21-24 Sand and gravel,
24-27 $ilt and clay.
a0 27-57 Sand and gravel.
SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
50 FORT UNION FORMATION
57-80 Claystone, silty, gray,
Tignitic.
80 1
100
120
140
160

142




149-099-12ADA
{Log modified from Ralph Wold Well Drilling)

Altitude: 2210 feet Date drilled: 7/19/74
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) {FEET)
Sand- 35 35
Rock 1 36
Sand- 49 85
Rock 2 87
Sand- 21 108
Rock 1 109
Sand- 19 128
Coal- 2 130
Clay 5 138

149-099-12BBA
{Log modified from B & K Water Well Drilling Co.)

Altitude: 2120 feet Date drilled: 4/09/71
TOPSOi Y omm e e e el 2 2
Sand, brown- - 17 19
Coal and brown sand 2 21
Rock 8 29
Sand, brown- 12 41
Gravel, coarse 4 45
Clay, sandy, brown 6 51
Clay, brown 27 78
Clay, blue--- -—- 5 83
Clay, sandy, blue 13 96
Sand, grayish-blue- 30 126

149-099-31CCC
{Log modified from Ralph Wold Well Drilling)

Altitude: 2370 feet Date drilled: 6/05/76
Clay, sandy- 38 38
Coal- - - 22 60
Clay - 20 80
Coal- 17 97
Clay 31 128
Coal- 12 140
ROCK == == = e e e e e 2 142
Clay -- 58 200
Coal- -- 12 212
Clay 49 261
Rock 1 262
Clay--- - 15 277
Coal---- 13 290
Clay 29 319
Clay, sandy - 31 350
Coal- - 8 358
Clay 5 363
Coal ———— 22 385
Clay - 36 421
Clay, sandy----- 39 460
Clay; interbedded with coal---——cocecocaue 110 570
Coal- 6 576
Sand- 3 579
Coal 11 590
Sand- 40 630
SANdStONe- — - oo m oo e 5 635

143




149-100~14AAA
{Log modified from Thompson Drilling Co.}

Altitude: 2160 feet Date drilied:  9/20/75
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
2 2
4 6
24 30
15 45
4 49
Coal and water: 6 55
Clay 7 62
Clay, gritty-------=smemceooooccmcmomnomoooooanee 16 78
Coal---- 1 79
Clay=-=-~===-cm=mm=mmmmme—momes oo —seesmmmomnooes 4 83
Sand--- -—- 12 95
149-100-14ABA
(Log modified from Thompson Drilling Co.)
Altitude: 2185 feet Date drilled: 10/26/77
3 3
57 60
2 62
28 90
5 95
25 120

144




NDSWC 11589

LOCATION: 149-100-25CBB DATE DRILLED:  5/20/81
ALTITUDE: 2154 DEPTH: 100

(FT, NGVD) {FT)
POTENTIAL (v} RESISTANCE (omms! DESCRIPTION OF DEPOSITS

COLLUVIUM

0-37 Silt, dark-yellowish-brown,
argillaceous.

s

20

NAAW

37-63 Clay, dark-yellowish-brown,
40 cohesive,

63-71 Sand, fine.
ALLUVIUM

-
=
60
71-82 Sand and gravel,

-

<
_/ 8 SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

82-100 Sandstone, fine,

120

140

160

F 220

240/ 145




NDSWC 11590

LOCATION: 149-100-26AAA DATE DRILLED:  5/20/81
ALTITUDE: 2158 DEPTH: 240
(FT, NGVD) T}
POTENTIAL mv) RESISTANCE {oHms) DESCRIPTION OF DEPOSITS
COLLUVIUN
0-80 $ilt and clay, dark-yellowish.
brown,
20
40 +
60
LAKE BEDS
L 8o 4 80-129 Clay, dark-greenish-gray,
cohesive,
100
120
129-176 Silt, olive-black,
carbonaceous, lignitic.
s
140 {
160
ALLUVIUM
176-201 Sand and gravel, lignitic.
180 1
200 - 201-230 Silt, lignitic.
SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
220 | UNDIFFERENTIATED, OF
FORT UNION FORMATION
230-240 Claystone, silty, sandy,
medium-gray.
240 - 146




LOCATION: 149-100-27€DC

ALTITUDE: 2170

e GAMMA
RAY
—
=
- - 101
<} L 20 -
ii
Y
15:1::f::=’ : 50{
=
<>
§>
=z 7
<<::£::::::? L 100 -
é?

NDSWC 5627

RESISTANCE
(OHMS)

0-22

22-61

61-67

67-90

90-94

94-122

147

DATE DRILLED: 10/12/79

DEPTH: 122

F¥)

DESCRIPTION OF DEPOSITS
COLLUYIUM

Clay, sandy, siity, greenish-
brown, sticky.

Clay, very silty, dark-
yellowish-brown, soft.

LAKE BEDS

Clay, sandy, silty, dark-gray;
thin gravel lenses.

ALLUVIUM

Sand, very silty, fine to
medium, dark-gray, lignitic,

Gravel ; predominantiy pea
size; varying composition
including igneous fragments.

SENTIKEL BUTTE MEMBER OF
FORT UNIOR FORMATION

Sittstone, sandy, bluish-gray,
tight.




149-100-32AAA
NDSHC 5628

Altitude: 2198 feet

GEOLOGIC
SOURCE _ MATERIAL

Topsoil, dark-brown-----=ec-mmemeeccmaanaaa.
Clay, sandy, silty, dark-yellowish-brown,
fairly tight, oxidized----ccv-nocceccruua-
Shale, dark-yellowish-brown, tight, oxidized
Carbon shale, dark-brown, lignitic, soft,
sticky
Shale, bluish-green, tight, waxy------------

NDSWC 11588
LOCATION: 149-100-35BBA

Date drilled: 10/12/79

THICKNESS DEPTH
(FEET) (FEET)

------ 1 1
------ 16 17
------ 3 20
------ 6 26
------ 16 42

DATE DRILLED:  5/20/81

ALTITUDE: 2173 DEPTH: 60
{FT, NGVD) (FT)
POTENTIAL v} RESISTANCE (onms) DESCRIPTION OF DEPOSITS
COLLUVIUM
0-32 Silt, dark-yellowish-brown,
argillaceous.
b 2
0 ALLUVIUM
Sand, coarse,
SENTINEL BUTTE AND
L a0 TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION
Claystone, yellow,
60 41-43 Lignite.
43-60 Claystone, dark-greenish-gray.
80
100 4
120
140
160 148



NDSWC 5626

LOCATION:  149-100-35888 DATE DRILLED: 10/12/79

ALTITUDE: 2168

DEPTH: 102
(FT, NGVD} puly
GAMMA RESISTANCE
RAY (OHMS)
DESCRIPTION OF DEPOSITS
COLLUVIUM
é 0-21 Clay, sandy, silty, dark-
yellowish-brown to greenish-
2 L 101 yellowish-brown, soft.
<>
L p 21-55 Clay, silty, sandy, yellowish-
20 brown; many sand and gravel
lenses,
—
‘é 30-
3
<~
<
— - 40
—~
k} | &p-
- 50 ALLUVIUM
~ —
< 55-725  Sand, silty, gravelly,
<\
— 60
| SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
J
L 704 Sandstone, silty, clayey,
= fine, dark-yellowish-brown,
;- Sandstone, silty, medium,
<
dark-gray.
L 80
<> Siltstone, sandy, bluish-gray.
-;; | a0 Sandstone, medium, greenish-
{ blue.
“ - 100
110

- 120- 149




149-101-11C88
NDSKC 11559

Altitude: 2251 feet Date drilled: 5/07/81
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERJAL (FEET) {FEET)
Silt, dark-yellowish-brown-----ce--ecommmmmamcaaoo 20 20
Clay, silty, dark-yellowish-brown------a-cemaaaa-- 6 26
Mudstone, dark-yellowish-brown 1 27
Claystone, dark-greenish-gray to olive-gray------- 8 35
Lignite, silty---- 5 40
NDSWC 11560
LOCATION: 149-101-11CCB DATE DRILLED:  5/07/81
ALTITUDE: 2253 DEPTH: 120
{FT, NGVD} {FT)
POTENTIAL (Mv) RESISTANCE (Ohms) DESCRIPTION OF DEPOSITS
COLLUVIUM
0-20 Silt, dark-yellowish-brown,
argillaceous.
0 20-30 Clay, silty, dark-yellowish-
brown,
LAKE BEDS
| 40 30-62 Clay, silty, olive-gray.
L 60 62-77 Clay, olive-black, cohesive.
77-97 Sj]t? §andy, olive-black,
80 lignitic,
GLACIAL OUTWASH
97-101 Sand and gravel, lignitic.
1% SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION
120 | 101-120 Sandstone and siltstone, olive-
gray.
140
160

150




NDSWC 11558

LOCATION: 149-101-14BBA DATE DRILLED:  5/07/81
ALTITUDE: 2277 DEPTH: 180
(FT, NGVD) FT)
POTENTIAL imvi RESISTANCE (oHMs} DESCRIPTION OF DEPOSITS
" COLLYVIUM
0-44 Silt and clay, dark-yellowish-
brown,
20
LAKE BEDS
° 44-96 €lay, olive-gray, carbonaceous.
60

GLACIAL OUTWASH

96-116 Sand and gravel, scoriaceous,
100 Tignitic.

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

”

TR ")

116-180 Siltstone, sandy, very fine to
fine, Fignitic,

140

160

i

240 - 151




LOCATION: 149-101-34CCD

ALTITUDE: 2275

NDSWC 5623

{FT. NGVD)
GAMMA RESISTANCE
RAY {OHMS)
0-35
.
L 20
L 30
35-92
="
[
=
- 50-
L 60
L 704
L 80
| 00. 92-115
I 100 -
1101 115-117
117-122
R “120 0 152

DATE DRILLED: 10/11/79

DEPTH: 122
(FT}

DESCRIPTION OF DEPOSITS

COLLUVIUM

Silt, sandy, dark-yellowish-
brown, calcareous, crumbly,

Sand, silty, dark-yellowish-
brown, organic, sticky.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone, silty, greenish-
blue.

Lignite,

Claystone, dark-gray.




LOCATION: 149-102-03BCB

ALTITUDE: 2140
{#T, NGVD)

POTENTIAL (mv)

NDSWC 11562

RESISTANCE (oHms)

140

220 1

L 240

153

44-48

48-60

DATE DRILLED:  5/07/81

DEPTH: 60
{FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Silt, dark-yellowish-brown,
argillaceous.

Sand and gravel.
Silt, yellowish-brown,
Sand and gravel.
LAKE BEDS
Silt, olive-gray.
Clay, olive-gray.
GLACIAL OUTWASH

Sand and gravel.

SENTINEL BUTTE AND

TONGUE RIVER MEMBERS,

UNDIFFERENTIATED, OF
FORT UNION FORMATION

Sandstone, fine,




149-102-03BCC

NDSWC 11564
Atitude: 2150 feet Date drilled: 5/07/81
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Silt, dark-yellowish-brown, argillaceous-----=---- 25 25
Sandstone, fine, lignitic----=cr-wsommmmmecccmaun 15 40

149-102-04AAD
NDSWC. 11563

Altitude: 2140 feet Date drilled: 5/07/81
Si1t, dark-yellowish-brown, argillaceous-----=----- 22 22
Clay, sandy, olive-gray-—---=----re-an-- e 7 29

Claystone, gray, consolidated----=---r==ccmuaacua- 11 40

149-102-11CCCL
(Log modified from Thompson Drilling Co.)

Altitude: 2210 feet Date drilled: 4/19/74
L B et 3 3
Sand, Soft-w---commomom e e 12 15
Sand, soft; water: 25 40

149-102-11CCC2
{Log modified from Thompson Drilling Co.)

Altitude: 2210 feet Date drilled: 3/15/76
Topsoil------ 3 3
Sand, loose- 13 16
Sand, soft--- 25 4
Clay---v-=-=--- 7 a3
Sand and gravel------e--ax 8 56

149-102-11DCC
{Log modified from Thompson Drilling Co.)

Altitude: 2170 feet Date drilied: 8/27/75
Topsoit-ammcmanneman - 2 2
Clay----cm-ocmommomnaen 13 15
Sand, dirty, softe-----=---- 10 25
Sand, clean- T 10 35
Clay a—-- 17 52
Sand and pebbles - - 3 65
€lay —— 1 56

154




LOCATION: 149-102-14AAB

ALTITUDE: 2180
(FT, NGVD)

POTENTIAL mv)

NDSWC 11561

RESISTANCE (oums)

120

‘Ml.‘)J

180

200 1

b 220

240

0-19

19-23
23-41

44-60

1585

DATE DRILLED:  5/07/81

DEPTH: 60
{FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Silt, dark-yellowish~brown,
argillaceous.

Sand and gravel.

Silt, dark-yellowish.-brown,
argillaceous,

Sand and gravel,

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

Claystone, gray, consolidated.




149-102-31DAC
(Log modified from Harold Goodale)

Altitude: 2510 feet

GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Fillrom oo mo o m e 12 12
3 15

19 34

2 36

48 84

2 86

19 105

13 118

17 135

1 136

79 215

3 218

100 318

4 322

203 525

10 535

140 675

10 685

35 720

721

289 1010

3 1013

95 1108

2 1110

80 1190

6 1196

24 1220

Shale, brown 20 1240
Shale 45 1285
Rock 4 1289
6 1295

3 1298

67 1365

5 1370

2 1372

33 1405

10 1415

102 1517

8 1525

49 1565

8 1573

47 1620

15 1635

5 1640

60 1700

5 1705

35 1740

15 1755

15 1770

10 1780

5 1785

10 1795

10 1805

110 1915

5 1920




149-104-05CDC
{Log modified from Francis Boyce Water Well}

Altitude: 1947 feet Date drilled: 8/10/67
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET)  (FEET)
Topsoil and yellow clay---=----ccmmc-com- 5 5
Clay, yellow--=---recmcmmnmccanax 17 22
Clay, yellow, and yellow sand 26 48
Coal-cmmurrmmmana -— 9 57
Clay, gray----~==-==wce-ccca-- 8 65
Sand, gray - 3 68
Clay, gray----=--==s-enemmeaerccoccccneaccmanoaaa 20 88
Rock, gray . 2 90
Clay, gray e emmemmemseceeneccmcm e ———— 11 101
Rock, hard-----------cuccecma- -—- 2 103
Clay or gray shale-------s-cmmecmccmcccccccceeee 9 112
Coal----- 2 114
Clay, gray 6 120
Rock 15 135
Clay or gray shale--------cecemomcocmmemcccca—aoae 46 181
Rock~=~--- 2 183
Clay, gray B e L P E L LT T 22 205
Sandstone, gray----==------ccmmecmesmmcmocae——a 15 220
Shale, gray - - 30 250
5andstone--=-=-ecccemcinmmn e mmme e o 80 330
Shale, gray 116 446
Coal- 29 475
Shale, gray 84 559
Rock 2 561
Shate, hard 20 581
Sandstone; artesian water; 3 gallons per
minute--- - B e LT T 20 601
Shale, medium-hard: 99 700
Shale, gray, hard----------ceseeacrmocana- 42 742
Coal- - 6 748
Shale, 22 770
Rock 4 774
Shale, 38 812
Shale, 6 818
Shale, d 7 825
Sandstone; 4-1/2 gallons per minute 10 835




Altitude:

GEOLOGIC
SOURCE

Altitude:

149-104-06ADB
(Log modified from Francis Boyce Water Well)

1902 feet Date drilled: 7/06/71
THICKNESS DEPTH

MATERIAL {FEET) {FEET)
Topsoil and brown clay---- .= 25 25
36 61

26 87

36 123

7 130

Clay, gray--------—===mm=e=e-——ecco—sossmomeooneno 99 229
Sandstone 1 230
Clay, gray- 28 258
Coal-=wmrerumrmana 5 263
Shale, gray-- 37 300
Sandstone. 2 302
Shale, gray- 68 370
Coalm-mccccmmmmm e 28 398
Shale, gray -—- 82 480
[, Y P e L L L L L L DL bbb bbby 16 496
Clay, sandy, gray 14 510
Sandstong--—------—eommmmmemmoa oo 2 512
Shale, gray 244 756
Coal 4 760
Sand, gray 20 780
Shale, gray 87 867
Coal------ 7 874
Shale, gray 41 915
Coal--=mmccrummun 7 922
Shale, gray----- 9 931
Sandstone-----nmw-n i 932
Shale, gray---------- 224 1166
[T D e e L L L L L DL L e e L Lt 4 1160
Clay, sandy, gray-- 30 1190
Sandstone---w--comreammaan 2 1192
Artesian water strata 28 1220

149-104-060DD1
NDSWC 23
1960 feet Date drilled: 6/07/57
Clay, sandy, yellow 19 19
sand, fine to medium, dirty----------e-co-o-wewmm- 2 21
Clay, sandy, yellow: 21 42
Clay, sandy, light-gray; some €0al------==----o--- 21 63
Sand, medium and coarse; some fine gravel
and €oal=-s-mmemeccceemccrcmaemnnoeecca o e ne o 7 70
Clay, gray and green, smooth, hard; Fort

Union Formation------=scccrmmmmmmmmcmnenaaccan-" 10 80

158




NDSWC 24

LOCATION: 149-104-86DDD2 DATE DRILLED:  6/10/57
ALTITUDE: 1960 DEPTH: 990

{FT, NGVD} (FT}
POTENTIAL v} RESISTANCE (otms) DESCRIPTION OF DEPOSITS

COLLUVIUM
0-11 Clay, yellow, smooth.
L 20 GLACIAL OUTWASH

11-56 Sand, occasionally clayey, fine

to coarse, lignitic,
f i
1§ 56-61

Sand, coarse, lignitic.

8 61-82 Gravel, fine to coarse,
Tignitic.
L 80 ’ 82-90 Gravel, medium to coarse, and
cobblestones.

100 +

149-104-28CDA
{Log modified from Francis Boyce Water Well)

Altitude: 2075 feet Date drilled: 7/17/71
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Topsoil and brown sand-------wmeccaeieomaacemoann 35 35

Clay, gray 15 50

Sand, gray 30 80

Shale, gray: - 10 90

Coal- - 5 95

Shale, gray: 16 111

Coal---- 2 113

Shale, gray-----------<---omcameaoacnm—— 21 134
Sandstone- - 1 135

Sand, gray; water strata 18 153

Shale, gray-----------mco-ccmmcmmcosenaca- 5 158

159




149-104-28C0C
(Log modified from Francis Boyce Water Well)

Altitude: 2090 feet Date drilled: 11/03/79
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) (FEET)

Sand, brown, and clay- 45 45

(X T B 3 48

Clay, gray-----cmea-vaca-n 87 135

Sand, fine, gray------===-rmecccamcccneaccccccoon- 15 150
Clay, gray-=---==-==--secmmmmcmmommccacccreocon e 10 160

149-104-29ABB
{Log modified from Francis Boyce Water Well)

Altitude: 2040 feet Date drilled: 7/15/77
Sand, brown, and clay 25 25
Clay, gray, and sand; layers of coal---~w=scecaua-n 63 88
10 98
2 100
3 103
150-094-16ACC1
NDSWC 11360
Altitude: 1861 feet Date drilled: 9/11/80
Sand and silt, very fine; 40 percent quartz
and 60 percent dark grains- 11 11
Sand and gravel, very coarse to pebbly,
rounded to angular----------cmemmmccnmamccanaaao 7 18
Clay, medium-dark-gray, cohesjve-----weocacamonaua 8 26
Sand, fine, gray, weli-sorted, subangular--------- 14 40
150-094-16ACC2
NDSWC 11361
Altitude: 1861 feet Date drilled: 9/11/80
Clay, silty, dark-yellowish-brown-----w-cceaeaaan- 12 12
Sand--crmmmmn e 1 13
Sand and gravel, very coarse to pebbly,
orange, rounded to angular; oxidized tint------- 2 15
Clay, medium-dark-gray, cohesive; Sentinel
Butte bedrock--=--rereccsmmcccmmm e 4 19
Lignite, brownish-black-----—--c---eemcmmmmaun 1 20
Sand, fine, gray, well-sorted, subanguiar--------- 4 24
Lignite, brownish-black -—- 1 25
Sand, fine, brownish-black, well-sorted,
subangular 5 30
Clay, medium-dark-gray, cohesive-—---ccmowo—rmeoao 10 40
150-095-14DCB
{Log modified from Thompson Drilling Co.)
Altitude: 2080 feet Date drilled: 12/13/72
§0F e mm e e e 3 3
Clay, sandy-----———r———cmm oo e aeee 17 20
Sand- 15 35

160




NDSWC 11545

LOCATION: 150-095-18DCD
ALTITUDE: 2245
(FT, NGVD}
POTENTIAL (mv) RESISTANCE {(oHms)
0-5
20
5-49
40
49-76
I 60
P
76-90
80
;} 90-97
5
I 100
C?
<:‘\\ —97-99
120
99-120
140 4
160
180
m.
220

240 - 161

DATE DRILLED:  5/05/81

DEPTH: 120

(FT)

DESCRIPTION OF DEPOSITS

CoLLUVIUM

Silt, dark-yellowish-brown,
argillaceous.

Clay, silty, dark-yellowish-
brown,

LAKE BEDS(?)

Clay, gray, scoriaceous.

GLACIAL OUTWASH

Sand, silty, fine.

Sand, silty, pebbly, brown,
scoriaceous.

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

Claystone, gray.

Sandstone, silty, fine,




150-095-29CAC -
(Log modified from Ralph Wold Well Drilling)

Altitude: 2300 feet Date drilled: 8/23/75

GEOLOGIC THICKNESS OEPTH

SOURCE  MATERIAL (FEET) (FEET)
Sand -- 5 5
Clay e e 45 50
Coal--- —— 4 54
Clay~-~-- 6 60
Rock - 2 62
Clay 10 72
Coal- 33 105
Clay----- 20 125
Clay, sandy, and shale 35 160
Sand ——-- 4 164
Clay 12 176
Clay, sandy 34 210
Sand and water- 30 240

150-096-02CD
(Log modified from Thompson Drilling Co.)

Altitude: 2370 feet Date drilled: 9/08/73
45 45

10 55

6 61

- 3 64
34 98

2 100

10 110

- 3 113
3 116

10 126

-~ 3 129
13 142

7 144

-- 9 158
14 172

4 176

20 196

26 222

6 228

44 272

6 278

2 280

10 290

10 300

162



LOCATION:

ALTITUDE:
{FT, NGVD)

NEUTRON
(AP))

e e

A

A

4]

A

]

150-096-0588C
2410

SP.
()

- 100

- 700

10001

-1100

NDSWC 6050

15-54
54-124
124-275

275-450

450-680

680-750

750-850

850-875
875-975

975-1067

163

DATE DRILLED: 12/05/81

DEPTH: 1067

{F7)

DESCRIPTION OF DEPOSITS

Colluvium,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone and sandstone.
Lignite and claystone.
Siltstone and sandstone.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Lignite and claystone, gray.

Siltstone and sandstone, gray,
carbonaceous, lignitic.

Siltstone and claystone, gray.

Siltstone, sandy, gray.

Claystone, silty, gray.
Sandstone and siltstone.

LOWER PART OF
FORT UNION FORMATION(?)

Sandstone, fine to medium,
gray.




NDSWC 6050, ‘Continued

LOCATION: 150-096-058BC

DATE DRILLED: 12/05/81

ALTITUDE: 2410 .
{FT, NGVDI DEPTH; 1067
FT)
GAMMA RESISTIVITY
RAY {OHM-M)
DESCRIPTION OF DEPOSITS
100
- m m

- 300

I 500

- 600

1100

:
=

164




NDSWC 6050, Continued
LOCATION: 150-096-0588C DATE DRILLED: 12/05/81
ALTITUDE: 2410

{FT, NGVD) DEPTH: 1067

(FT)

TEMPERATURE (°F) DESCRIPTION OF DEPOSITS
T T L T T T
55 65 70 75 80

[ 100

L 700

1000+

1100




LOCATION:

ALTITUDE:
{FT, NGVD)

POTENTIAL

150-096-10ABA

2300

MV}

NDSWC 11368

RESISTANCE (OHMs}

20

40 A

I 80 4

L 80 A

100 4

140 -

160 1

220

240 -

0-1

51-75

75-83

83-90

90-107

107-146

146-180

166

DATE DRILLED:  9/16/80

DEPTH: 180
FT)

DESCRIPTION OF DEPOSITS

Topsoil.
COLLUVIUM

Clay, silty, dark-yellowish-
brown.

Clay, dark-yellowish-brown.

Sitt, brownish-black,
carbonaceous; interbedded
with olive-gray clay.

Gravel, very coarse,
scoriaceous; trace of Yignite.

LAKE BEDS

Silt, brownish-black,
carbonaceous.

Clay, dark-greenish-gray.
GLACIAL OUTWASH

Lignite gravel, very coarse;
interbedded with silty clay.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone, occasionally clayey,
dark-gray to light-gray.




LOCATION:

ALTITUDE:
(ET, NGVD

2290

POTENTIAL mvy

150-096-10A8BD

NDSWC 11367

RESISTANCE toHus)

-/

WVVTAY

AN | .r«/\'/k Nv"MA

I

A

WA

2

220 1

240 -

0-1

1-80

80-146

146-153

153-186

186-187

187-212

212-220

167

DATEDRILLED:  9/16/80

DEPTH: 220
FT)

DESCRIPTION OF DEPOSITS
Topsoil,
COLLUVIUM

Clay, silty, dark-yellowish-
gray.

LAKE BEDS(?)

Clay, dark-yellowish-gray to
dark-gray.

GLACIAL OUTMASH
Sand, lignitic,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone, sandy, gray.

Lignite.

Claystone, light-gray to dark-
greenish-gray, consolidated.

Sandstone, fine, grayish-green,
well-sorted, quartzose.




Al titude:
GEOLOGIC

SOURCE

Altitude:

150-096-11DAA
{Log modified from Thompson Drilling Co.)

2350 feet Date drilled: 10/05/76
THICKNESS DEPTH
MATERIAL (FEET) (FEET)
Topsoil-------vormu- 3 3
Clay, blue 24 27
Clay, dark 16 43
Clay, blue 22 65
Clay, sandy, gritty----- 13 78
Sand, gray---- 15 93
Sand, gray, soft---- 7 100
150-096-12DCA
{Log modified from Ralph Wold Well Drilling)

2280 feet Date drilled: 9/01/74
Clay and scoria- 10 10
Rock - 1 11
Coal- 7 18
Clay=-===mesemmcmmm e mcccmcc e c e e 11 29
Coal- == 12 41
Clay, green 17 58
Coal- 4 62
Clay=mememme s e mem 10 72
Sand- 48 120
Rock----- 3 123
SANG - o e e e 47 170

168



LOCATION: 150-096-18CDC

ALTITUDE: 2300

{FT, NGVD}
NEUTRON S.P.
(APY} {Mv)
;’f
éi—_—— — 100
k4
i S
1::5 2ooJ
S I |
—
<
g .
§ o
] N
% -
§> 700
==:§;5' r3°°'
= —
o0
1 1000-
+1100]
leJ

NDSWC 6045

169

0-1

20-21
21-60
60-66
66-435

435-437
437-490
490-500
500-590

590-600
600-680

680-718
718-784

784-1120

1120-1300

DATE DRILLED: 11/07/81

DEPTH: 1300
({2 1]

DESCRIPTION OF DEPOSITS

Topsoil.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone, sandy, clayey,
yellow,

Lignite.
Sandstone and siltstone, gray.
Lignite,

Siltstone and sandstone, fine
to medium, gray, carbonaceous.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Lignite.
Sandstone and siltstone, gray.
Lignite,

Sandstone and siltstone, fine
to medium, gray.

Lignite,

Sandstone and siltstone.

Lignite and claystone.

Siitstone and claystone,

Sandstone and siltstone, fine
to medium, carbonaceous.,

LOWER PART OF
FORT _UNION FORMATION

Siltstone and claystone, gray,
carbonaceous.




NDSWC 6045, Continued

LOCATION: 150-096-18CDC DATE DRILLED: 11/07/81
ALTITUDE: 2300 DEPTH: 1300
{FT, NGVD) {FT}
NEUTRON 8.P.
(AP1} imv)
DESCRIPTION OF DEPOSITS

F 13001
L 14004
L1500
16001
1700+
- 1800
18004
-2000-
12100
1 2200
2300

“-2400- 170




NDSWC 6045, Continued

LOCATION: 150-096-18CDC

ALTITUDE: 2300
{FT, NGVD)

GAMMA
RAY

”1

|

|

Iy

et

bl

me
|

h

e

- 100

I 300

400

I 600 -

| 800 4

1000

1100

L1200

RESISTIVITY
{OHM-M)

DATE DRILLED: 11/07/81

DEPTH: 1300
FT)

DESCRIPTION OF DEPOSITS




NDSWC 6045, Continued
LOCATION: 150-096-18CDC

ALTITUDE: 2300
(FT, NGVD)

GAMMA RESISTIVITY
RAY {OHM-M)

%1300-
Luoo-
L 16500
—16001
L 17004
| 1800
| 1900
| 2000
F 21004
- 22001

- 23004

L2401:»J 172

DATE DRILLED: 11/07/81

DEPTH: 1300
(FT)

DESCRIPTION OF DEPOSITS



NDSWC 6045, Continued
LOCATION: 150-096-18CDC

ALTITUDE: 2300
(FT, NGVD}

TEMPERATURE (°F)

DATE DRILLED: 11/07/81

DEPTH: 1300
F)

DESCRIPTION OF DEPOSITS

T I I
55 80 65

I 100

1100

] I 1
70 5 80

70 715 80




{Log modified from L.T.P. Enterprises Inc.)
LOCATION: 150-096-26DCB DATE DRILLED: 3/24/80
ALTITUDE: 2325 DEPTH: 1830
{FT, NGVD) {FT)
POTENTIAL mv) RESISTANCE (oHMS) DESCRIPTION OF DEPOSITS
0-23 Topsoil,
23-28 Coal and black soft clay.
100 28-38 Clay, blue, soft.
38-44 Coal.
44-.182 Clay, blue to black, soft,
200 182-660 Clay, blue, soft.
300
- 400 4
500
600 1
660-1084 Clay, sandy, and blue shale.
700
800
200
1000
1084-1085  Rock.
1085-1098 Shalte, gray, hard.
[ 11001
1098-1102  Rock.
1102-1210  Shale, gray.
1200}

174




{Log modified from L.T.P. Enterprises Inc.), Continued

LOCATION: 150-096-26DCB
ALTITUDE: 2325
{FT, NGVD)
POTENTIAL ) RESISTANCE ionums)
1210-1214
1214-1323
13001 1323-1353
1353-1422
100 1422-1423
1423-1573
1500
1573-1588
1600 1588-1593
1593-1598
1598-1638
1700 1638-1658
1658-1682
1682-1705
1800 1
1705-1725
1725-1830
1900 {
2000
2100 4
2200 1
2300
2400 175

DATE DRILLED: 3/24/80

DEPTH: 1830
{FT)

DESCRIPTION OF DEPOSITS
Limestone, gray.

Shale, sandy, gray.

Shale, sandy, gray, very soft.

Shale, blue,

Limestone, gray.

Shale, colored.

Sand, grayish-black, dirty.

Sand, dirty, and black shale;
interbedded.

Sand, grayish-black, dirty.
Shale, black, sticky.
Shale, very sandy, gray.
Shale, colored, sticky.

Sand, dirty; black shale
lenses,

Shale, sandy, blackish-gray.

Shale, bluish~black, sticky.




NDSWC 11366
LOCATION:  150-096-27DAD DATE DRILLED: 9/16/80

ALTITUDE: 2290 DEPTH: 60
{FT, NGVD] FT)

POTENTIAL (vv) RESISTANCE {oHMs) DESCRIPTION OF DEPOSITS

COLLUVIUM
0-1 Topsoil,

20 1-8 Clay to silt, dark-yellowish-
brown,

ALLUVIUM
8-11 Sand and gravel, angular to

40 subrounded; mixed composition
including granite,

LAKE BEDS(?)

11-36 Clay, olive-.gray to dark-
60 greenish-gray.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

36-41 Claystone, dark-greenish-gray,
80 consolidated.

41-47 Lignite.

47-58 Claystone, silty, clayey,
greenish-gray to gray.

58-60 Sandstone, very fine, greenish-
gray, well-sorted, subrounded.

120

140

160

180 A

220

280 ] 176




Altitude:

GEOLOGIC
SOURCE

Altitude:

Altitude:

150-096-29CCD1

{Log modified from Thompson Drilling Co.)

2310 feet Date drilled:
THICKNESS
MATERIAL (FEET)
Clay 50
Sand 20
Sand, fine, soft-—-—-ccoccmcommmom o 55
Clay, biue 5
150-096-29CCD2
(Log modified from Thompson Drilling Co.)

2310 feet Date drilled:
Clay 6
Coal, broken ———— 3
Clay 9
Coal 6
Clay 14
Sand, yellow, hard 4
Sand, brown 4
Coal 5
Clay 7
Sand, gray 10
Sandstone 3
Sand, dirty, soft - 65

150-097-090C

(Log modified from Thompson Drilling Co.)

2250 feet
Soil-

Date drilled:

Sand

Clay

Coal

Clay

Sand, brown--------emmcccoaccecaaanac—a

Clay
Coal

Clay

Sand, gray

Hard shell- e

Sand, gray

Sand, blue

177

3
22
11

2

5
33

2

4
13
16

2
17

5

9/30/66

DEPTH
(FEET)

50
70

125
130

10/13/66

6/21/77




150-097-14BAB
{Log modified from Thompson Drilling Co.)

Altitude: 2140 feet Date drilled: 1/ /75

GEOLOGIC THICKNESS DEPTH

SOURCE  MATERIAL (FEET) (FEET)
Topsoil-cmmmcamannn 2 2
Clay----rwe== -- 19 21
Sand---------- 15 36
Clay, sandy-- 12 48
Gravel--------- 2 50

150-097-15DCC
{Log modified from Thompson Drilling Co.)

Mtitude: 2120 feet Date drilled: 7/25/73
Soi1l 2 2
Clay 43 45
Sand; some water 15 60
Clay=--mme e e e e 25 85
Sand B e e L LT 33 118
Coal-mmmmmmcmmmccmcmaan ———- - 2 120

150-097-16B8B
(Log modified from Thompson Drilling Co.)

Altitude: 2135 feet Date drilled: 6/23/77
Soi1l 2 2
Clay - 17 19
Coal 2 21
Clay 13 34
Sand, brown 31 65
Clay 8 73
T R 2 75
Clay -- -- 19 94
[ B et e T P P 2 96
Clay ——— 21 117
Sand, gray-~---- 3 120
Sand, blue-------- -- 8 128

178




150-097-170BA
(Log modified from Ralph Wold Well Drilling}

Altitude: 2020 feet Date drilled: 7/03/75
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) (FEET)
Till, sandy-------- R e L L LR e 22 22

Gravel - - - -- 6 28
Sand-----~ m——- 10 38

Clay--- 4 42

150-097-18ADD1
(Log modified from Ralph Wold Well Drilling)

Altitude: 2075 feet Date drilled: 2/15/73
Clay-=-c-e-mrmecccmcccnee 12 12
Coal- 6 18
Clay----- B et 32 50
Sand- -- -- 16 66
Clay B e R L 5 71
Coal--- 3 74
Clay====em=mrem oo e e 6 80

150-097-18A0D2
{Log modified from Thompson Drilling Co.)

Altitude: 2075 feet Date drilled: 5/16/74
Sand, soft - 25 25
Clay-m=mmmom e e e e e 17 42
Sand, bluish-gray------------ 13 55
Sand, blue, Cavey-—----=—-=scmmcmm e manea 10 65

150-097-18DAB
(Log modified from Thompson Drilling Co.)

Altitude: 2060 feet ' Date drilled: 5/17/74
e B R e L E L e - 3 3
Clay---- 32 35
Hard shell- -—- -- 2 37
Clay 5 42
Sand, brown-------- B e e L S S L L L 4 46
Sand, gray -- -- 9 55
Water, blue-------- 11 66
Clay, blue- - ————— z 68
Water and soft coal 2 70

179




150-097-20ADD
{Log modified from Raiph Wold Well Drilling)

Altitude: 2120 feet Date drilled: 2/20/73
GEOLOGIC THICKNESS DEPTH
SOURCE ~ MATERIAL (FEET) {FEET)
SaNderemm e e e m e oo m oo me e e m e 12 12

Clay-=m=—==r=-cmoosmmcmmmmme oo oo e oo 10 22

Coal slack .- 2 24

Clay -- 19 43

Sand, yellow------ 5 48

14 62

6 68

6 74

14 88

4 92

50 142

3 145

47 192

1 193

23 216

8 224

16 240

150-097-27CA
{Log modified from Raiph Wold Well Drilling)

Altitude: 2240 feet Date drilled: 3/12/73
18 18

4 22

3 25

11 36

2 38

30 68

12 80

38 118

4 122

112 234

3 237

43 280

10 290

52 342

6 348

17 365

15 380

180




NDSWC 11735

LOCATION: 150-098-02AAA DATE DRILLED:  9/23/81
ALTITUDE: 2040 DEPTH: 160
{FT, NGVD) {FT)
POTENTIAL (vwv) RESISTANCE (oHMS) DESCRIPTION OF DEPOSITS
COLLUVIUM
Silt and clay, dark-yellowish-
brown,
20 s .
Silt, sandy, dark-yellowish-
brown, argillaceous.
40 | LAKE BEDS
Clay, silty, olive-gray.
I 60
No recovery.
80
—
100 A
120 {
140
160
woJ
200
220 A
240 - 181




LOCATION: 150-098-02AAB_

ALTITUDE: 2040
(FT, NGVD)

POTENTIAL mv)

= NDSWC 11736
DATE DRILLED:  9/23/81

+ 200

20

40

60

140

220 {

240 -

DEPTH: 240
{FT}
RESISTANCE {onms) DESCRIPTION OF DEPOSITS
CoLLuVIUN

0-56 Silt and clay, dark-yellowish-
brown.

LAKE BEDS

56-102 Clay, silty, olive-gray.

GLACIAL QUTWASH(?)

Sand and silt, pebbiy, clayey,
lignitic.

102-216

SENTINEL BUTTE AND

TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

216-240 Sandstone, silty, olive-gray.

182




NDSWC 11733

LOCATION: 150-098-03ABA
ALTITUDE: 2020
(FT, NGVD}

POTENTIAL tmv} RESISTANCE {(oHMms)

0-14
20
14-24
< 24-26
40
| 26-38
38-56
P 60
80 56-69
100

NDSWC 11734

LOCATION: 150-098-03ABB
ALTITUDE: 2020
{FT, NGVD}

POTENTIAL tmvi RESISTANCE (oHMS)

0-9
® 9-12
\ 12-29
40
. 29-40
80
100 | 183

DATE DRILLED:  9/22/81

DEPTH: 69
(FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Clay, silty, dark-yellowish-
brown,

Silt, clayey, sandy, gray.
TJILL
Sand, coarse.
Clay, sandy.
GLACIAL OUTWASH(?)
Sand and gravel.
SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,

UNDIFFERENTIATED, OF
FORT UNION FORMATION

Sand, fine to medium.

DATE DRILLED:  9/22/81

DEPTH: 40
T}

DESCRIPTION OF DEPOSITS
COLLUVIUM

Sand, silty, clayey, dark-
yellowish-brown.

Sand and gravel, silty.

GLACIAL OUTWASH(?)

Sand and gravel, silty.

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

Claystone, gray.




150-098-04BAA
NDSWC 11742

Altitude: 2030 feet Date drilled: 9/23/81
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Sand and gravel------- - 4 4
Sand, fine to medium, consolidated-~=-eu-mecmuaaan 16 20

NDSWC 11743
LOCATION: 150-098-06AAA DATE DRILLED:  9/23/81

ALTITUDE: 2046
{FT, NGVD)

RESISTANCE (OHMms)

0-16
2 16-27

27-91

POTENTIAL (mvi

40

r 60

F 80

91-112

112-120

\

120

180 | 184

DEPTH: 120
{FT}

DESCRIPTION OF DEPOSITS

COLLUVIUM

Silt, sandy, dark-yellowish-
brown, argillaceous,

Silt, gray.
ALLUVIUM

Sand, coarse to medium.

Sand and gravel.

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

Claystone, gray.




150-098-06ABD :
(Log modified from Russell Drilling Co.)

Altitude: 2065 feet Date drilled: 11/ /77
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Topsoil- ——— 1 1

Clay, yellow 16 17

Sand, yellow 3 20

Clay, gray 30 50

Sand and gravel- 8 58

Clay 28 86

Sand, fine 4 90

Gravel, coarse, and sand----=~---cwocmmommmcmaeae. 25 115

Tin 35 150

Bedrock 10 160

150-098-06ADA

NDSWC B
Altitude: 2050 feet Date drilled: 5/06/80
Clay, sandy, yellowish-brown, semisoft----wc-ceu-o 24 24
Clay, sandy, yellowish-brown; siltier and
softer than sand from 0 to 24 feetw~w--me=--cmu- 34 58
Sand, fine to medium; some gravel layers--«----=-- 5 63
Sand, medium to coarse, well-rounded, and
fine subrounded to subangular gravel----w---am-- 75 138
Gravel, sandy; poor return- 2 140
Sand, medium to coarse, well-rounded; clay
layers 3 143

150-098-06ADD2

NDSWC C
Altitude: 2040 feet Date drilled: 5/06/80

Clay, sandy, yellowish-brown, firm; lenses

of coarse gravel and pebbles----e--crecmccmaaaon 23 23
Clay, sandy, dark-olive-gray, firf~~-e-cecemecccaaoo 20 43
Sand, fine to coarse, well-rounded; some

fine gravel ——- 32 75
Clay, sandy - 2 77

Sand, fine to coarse, subrounded; some
medium to coarse angular gravel; some :
1/2- to 1-inch pebbles-- 33 110

Sand, coarse, well-rounded 18 128
Clay, sandy, light-gray, smooth, sticky----------- 15 143

150-098-06BA8
NDSWC 11745

Altitude: 2140 feet Date drilled: 9/24/81
Topsoil, dark-brown----- 2 2

Sand, silty, dark-yellowish-brown,
argillaceous 8 10
Sand and gravel, oxidized 3 13
Sandstone, medium, consolidated----==cc-coaceceuan 14 27
Claystone, dark-yellowish-brown 1 28
Claystone, brown 12 40
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LOCATION: 150-098-06DAA1

ALTITUDE: 2045
{FT, NGVD)

GAMMA
RAY

[ 10

I 110 4

NDSWC 5615

RESISTANCE
{OHMS}

0-2

22-30

30-61

L 4204

186

DATE DRILLED: 10/05/79

DEPTH:
FT)

162

DESCRIPTION OF DEPOSITS

Topsoil.
TILL

Clay, silty, sandy, pebbly,
dark-yellowish-brown.

Sand and gravel; fine to
medium clean sand; a few silt
layers; quartz; fine to coarse
gravel; mixed composition with
silt layers.
LAKE BEDS
Silt, sandy, dark-gray.
ALLUVIUM

Sand and gravel, silty,
greenish-gray; clay layers.

Sand and gravel, dirty; a few
clay beds.




NDSWC 5615, Continued
LOCATION: 150-098-06DAA1

ALTITUDE: 2045

{FT, NGVD}
GAMMA RESISTANCE
RAY (OHMS)
125-136
- 130 1
136-162
L 140 -
- 150
L 160 4
- 170

150-098-06DAA2
NDSWC A

Altitude: 2046 feet

GEOLOGIC
SOURCE  MATERIAL

DATE DRILLED: 10/05/79
DEPTH: 162

FD)
DESCRIPTION OF DEPOSITS

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone, carbonaceous; thin
lignite beds.

Claystone, dark-greenish-gray
to light-grayish-green, tight,

Date drilled: 65/05/80

THICKNESS DEPTH
(FEET) (FEET)

Sand, fine to medium; fine to coarse gravel;

and pebbles; pebbles and gravel are medium

Y s 14 14
Sand, fine to medium, moderately well rounded----- 20 34
Clay------ 3 37
Sand, fine; some lignite. 27 64
Sand, medium; lenses of medium gravel--<-e-—-eaoo 9 73
Sand, fine to medium- 10 83
Sand, medium, and medium to coarse gravel;

some 1/2-inch pebbles. 50 133
Sand, medium; clay lenses- 3 136
Clay, sandy. 7 143

150-098-06DDD1
NDSWC 1447

Altitude: 2040 feet

Date drilled: 11/12/58

Clay, sandy, gray and brown:

Ti11; brownish-gray clay; and fine gravel-
Clay, sandy, gray -

187
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-------- 10 22
-------- 10 32




NDSWC 5607

LOCATION: 150-098-06DDD2

ALTITUDE: 2040
(FT, NGVD

GAMMA
RAY

55-88
| 60
L 704
; !

RESISTANCE
(OHMS)
0-5
r 10 5-10
L 0l 10-21
21-30
M %07 30-35
35.55
- 40 -4
L 50

88-102

- 100

1104

L120- 188

DATE DRILLED: 10/03/79

DEPTH:
(FT}

102

DESCRIPTION OF DEPOSITS
COLLUVIUM

Silt, sandy, clayey, dark-
yellowish-brown,

Silt, sandy, clayey, dark-
gray.

LAKE BEDS

Clay, silty, grayish-green,
laminated.

Clay, dark-gray, very soft.
ALLUVIUM

5ilt, sandy, dark-gray.

Clay, silty, sandy, pebbly,

dark-gray; interbedded sand
and gravel layers.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone and siltstone,
medium-gray to dark-gray.

Sandstone, silty, fine to
medium, bluish-gray.




NDSWC 5606

ION: -098-
LOCATION: 150-098-07ADA2 DATE DRILLED: 10/03/79
ALTITUDE: 2040 .
(FT, NGVD) D‘EF:',FH. %
GAMMA RESISTANCE
RAY (OHMS}
DESCRIPTION OF DEPOSITS
COLLUVIUM
Silt, clayey, slightly sandy,
dark-yellowish-brown.
L 104
¢ 11-20 Silt, clayey, medium-gray;
thin sand layers.
TILL
L 20 20-50 Clay, silty, sandy, pebbly,
dark-gray, lignitic.
| 30 1
L 40
SENTINEL BUTTE MEMBER OF
. FORT UNION FORMATION
N
| 50 " 50-61 - Siltstone, slightly sandy,
clayey, gray.
<
g 60 4 61-66 Claystone, grayish-green,
> slightly organic, tight, waxy.
66-71 Siltstone, slightly sandy,
E‘ clayey, gray.
4 l 70 4 71-74 Claystone, grayish-green,
> organic, tight.
74-8 Siltstone, sandy, slightly
E clayey, dark-gray.
2w
| s0
I 100 4
I 1101
L120 E 189




LOCATION: 150-098-07CDD

ALTITUDE: 2043

{FT, NGVD)

GAMMA
RAY

RESISTANCE

L 100

110 4

{120‘-

NDSWC 5605

{OHMS)

190

0-10

10-30

30-46

46-82

DATE DRILLED: 10/03/79

DEPTH: 82
(F1)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Clay, very silty, sandy,
pebbly, dark-yellowish-brown,

LAKE BEDS

Clay, silty, sandy, dark-gray.

ALLUVIUM

Sand, very fine, to coarse
grayel; thin clay layers.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone, silty, greenish-
gray, tight.




150-098-07DAD

NDSWC 1446
Kititude: 2036 feet Date drilled: 11/12/58
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) _  (FEET)

Clay, yellowish-gray, and fine to coarse

gravel- 12 12
Till, gray, and gravel 4 16
Sand, fine to coarse, dirty; some coal----v-cee-no 7 23
Siit; very fine light-gray sand; and

gravel 19 42

150-098-1400C
NDSWC 11544

Altitude: 2010 feet Date drilled: 5/05/81
Silt, dark-yellowish-brown --- 11 11
Sand and gravel, scoriaceous 6 17
Sand, very fine, argillaceou 3 20
Claystone, sandy, dark-greenish-gray-------------- 20 40

150-098-16CBA
{Log modified from Ralph Wold Well Drilling)

Altitude: 2130 feet Date drilled: 5/20/75
Clay, sandy 22 22
Gravel, coarse 6 28
Sand, fine- 66 94
Clay 1 95
Coal- 6 101
Clay 17 118
Sand, medium- 18 136
Coal 4 140
Clay, sandy 10 150
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NDSWC 11340
LOCATION: 150-098-16CCC

ALTITUDE: 2045
{FT, NGVD)

POTENTIAL (mv) RESISTANCE (oHMS)

0-16

L 20
16-21

L 40
21-32
32-76

,60‘
76-83

t 80
83-108

100

108-120

120 ./ 120-158

A

oy

140 4

~ <

== Z158-185
160

185-186

e

186-200

[ 220 |

240 - 192

DATE DRILLED:  9/04/80

DEPTH: 200
FT}

DESCRIPTION OF DEPOSITS

COLLUVIUM

Clay, silty, dark-yellowish-
brown.

LAKE BEDS

Silt, clayey, olive-gray to
black.

GLACIAL QUTWASH(?)
Sand, fine to medium.

Clay, silty, olive-gray; sand
Tenses.

Sand and gravel, very coarse.

Silt, clayey, olive-gray; sand
lenses,

Sand and gravel, fine to
coarse, gray.

Clay, olive-gray to olive-
black, greasy; interbedded
lignite lenses.

Sand and gravel; interpedded
with lignite.

SENTINEL BUTTE MEMBER OF
FORT _UNION FORMATION

Sandstone, fine, light-gray,
hard.

Claystone, silty, sandy, fine,
olive-gray.




150-098-16CDD
(Log modified from Kieson Drilling)

Altitude: 2120 feet Date drilled: 4/29/71.
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Topsoil- 2 2
Sand, brown- 15 17
Sand, coarse, brown- 42 59
Sand, brown 29 88
(M T B e e e T T P T 3 91
Clay, gray 8 99
Rock 3 102
Clay, gray 21 123
Rock .- 2 125
Clay, sandy, gray 12 137
Clay, sandy, fine, gray .——- 21 158
Clay, gray - 2 160
150-098-17CCC
(Log modified from Thompson Drilling Co.)
Altitude: 2045 feet Date drilled: 10/18/74
Topsoil 2 2
Clay, hard- ———- 8 10
Clay 4 14
Sand, firm- 14 28
Sand, soft 8 36
Coal- -- 1 37
Quicksand 5 42
Clay 101 143
Coal- 4 147
Clay ——— 13 160
Sand, firm--- 45 205
Sand, gray, SOft-----soscccmm e 10 215
Sand, blue, soft. -- 5 220




NDSWC 11731
LOCATION: 150-098-17¢€DC
ALTITuDE: 2050

¢FT, NGVD)

POTENTIAL mv) RESISTANCE (oHMs)

0-11

11-20

20-36

36-60

140

160

240 ] 194

DATE DRILLED:  9/22/81

DEPTH: . 60
FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Clay, sandy, silty, dark-
yellowish-brown,

LAKE BEDS

Sand, silty, clayey, olive-
gray.

ALLUVIUM
Sand, gravelly.
SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,

UNDIFFERENTIATED, OF
FORT UNION FORMATION

Siltstone and claystone, gray,
consolidated.




LOCATION: 150-098-170CD

ALTITUDE: 2047

FT, NGVD)

POTENTIAL imvi

NDSWC 11732

RESISTANCE (oHms)

Altitude:

GEOLOGIC
SOURCE

- 140

27-34

34-37
37-40
40-93

93-105

105-120

150-098-18CBA

DATE DRILLED:  9/22/81

DEPTH: 120
{FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Siltstone and claystone, dark-
yellowish-brown,

LAKE BEDS

Silt and clay, sandy, olive-
gray.

ALLUVIUM
Sand; poor recovery,
Sand and gravel.

Sand, coarse.

Sand and gravel,

SENTINEL BUTTE AND

TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

Sandstone, fine, greenish-gray.

(Log modified from Thompson Drilling Co.)

2065 feet Date drilled: 6/16/77
THICKNESS DEPTH

MATERIAL {FEET) (FEET)
Topsoil 3 3
Sand - 21 24
Coal- 1 25
Clay 12 37
Sand, gray 3 40
Clay 23 63
Coal; water 7 70
Clay 20 90
Sand; water- 10 100

195




NDSWC 11730

150-098-18DDC

DATE DRILLED:  9/22/81

LOCATION:
ALTITUDE: 2051 DEPTH: 60
(FT, NGVD) (FT)
RESISTANCE (0OHMS) DESCRIPTION OF DEPOSITS
COLLUVIUM
0-14 Silt, dark-yellowish-brown,
L argillaceous.
0 LAKE BEDS
14-24 Silt, sandy, olive-gray.
ALLUVIUM
+ 40 -
24-36 Sand and gravel.
SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
| 6o FORT UNION FORMATION
36-60 Claystone, dark-gray,
80
100 J
150-098-19AB
{Log modified from Layne Wells)
Altitude: 2045 feet Date drilled: 12/ /57
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) (FEET)
Topsoil- 3 3
Clay, sandy---- 4 7
Sand, 7 14
Clay, 9 23
Sand, - 9 32
Sand, COArSe-———=--mmm e e 3 35
Sand, fine, and gravel 5 40
Sand, fine- -—— 4 44
Sand, fine, and coarse gravel 16 60
Sand, fine- - 19 79

196




NDSWC 11728
LOCATION; 150-098-19CCB

ALTITUDE: 2064

{FT, NGVD}
POTENTIAL v RESISTANCE (ohms)
0-6
0
2 6-36
36-41
F 40
41-63
60 63-112
80 4
100
112-120
——'/
120 4
140 +
160
180 4
zm 4
220 w
240 197

DATE DRILLED:  9/22/81

DEPTH: 120
(FT)

DESCRIPTION OF DEPOSITS
COLLUVIUM

Silt, sandy, dark-yellowish-
brown, argillaceous.

Silt, brown.
LAKE BEDS
Clay, olive-gray.
ALLUVIUM

Sand, medium.

Sand and gravel.

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT _UNION FORMATION

Claystone, dark-greenish-gray.




LOCATION:  150-098-20888

ALTITUDE: 7055
(FT.NGVD}

POTENTIAL imv)

NDSKWC 11556

RESISTANCE (oHms)

L a0

80 1

100 1

120

140 -

220

240 -

20-32

DATE DRILLED:  g/06/81

DEPTH: 4q
FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Silt, sandy, dark-yellowish-
brown, argillaceous.

LAKE BEDS

Silt, olive-gray, argillaceous.

39-60

ALLUVIUM
Sand and gravel,

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT URION FORMATION

Claystone, gray.




Altitude:

GEOLOGIC
SOURCE _

(Log modified from Ralph Wold Well Drilling)

2125 feet

MATERIAL

Sand

150-098-21ACD

Date drilled:

Coal

Clay

Coal-~-

Clay

Rock

Sand:
Clay,
Coal-
Clay

Sand

Rock

Clay,

Rock
Clay,
Coal-
Clay

Rock

Clay
Coal-

Clay

Coal

Clay
Coal-

Clay
Rock

Clay

Rock

Clay
Coal-

Clay
Rock

Clay
Rock

Clay,

Rock

Clay
Coal-

Clay
Rock:

Clay

Coal

sandy

3 clay streaks

sandy

199

8/04/80

THICKNESS DEPTH

(FEET)

(FEET)

85
87
125
145
170
171
181
260
268
305
345
346
356
357
416
422
427
429
440
443
476
478
525
527
567
569
640
643
660
665
860
861
890
892
964
966
985
1005
1068
1075
1107
1112
1147
1149
1200
1203
1210
1212
1310
1465
1490
1545
1622
1624
1660
1720
1725
1810



150-098-22BCC
(Log modified from Thompson Drilling Co.)

Altitude: 2100 feet Date drilled: 5/ /74

GEOLOGIC THICKNESS DEPTH

SOURCE  MATERIAL (FEET) {FEET)
Sand 58 58
Clay 3 61
Coal--- - 4 65
Clay 16 81
Sand------ 9 90
Clay-----~=-=--- 5 95
Sand, gray, soft--------- - 10 105
Sand, bluish-gray; water----- 5 110




LOCATION: 150-098-23AAB
ALTITUDE: 2002

NDSWC 5608

RESISTANCE
(OHMS)

(FT, NGVD) GAMMA
RAY
'
.} L 204
3
E}
>
oy
{3 | 6o -
<
7 e
2,
§> - 100 4
3
> L 120 |
} - 140
% - 160
N
n

8-117

117-162

L240 J 201

DATE DRILLED: 10/03/79

DEPTH: 162
(FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Silt, clayey, dark-yellowish-
brown,

ALLUVIUM
Sand and gravel, fine to very

coarse; mixed composition;
numerous thin clay layers.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone, sandy to very
sandy, dark-gray, lignitic.




150-098-23A88

NDSWC 11543
Altitude: 2010 feet Date drilled: 5/05/81
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
§i1t, dark-yellowish-brown, argillaceous---~~~mm--x 18 18
Sand and gravel----- 3 21
Claystone, olive-gray 1 22
Coal, silty 1 23
Claystone, sandy, dark-greenish-gray----------=--- 17 40
150-098-24DBB
{Log modified from Thompson Drilling Co.)
Altitude: 2030 feet Date drilled: 2/03/73
Sand~-- 30 30
Quicksand and gravel 48 78
Gravel and sand- 5 83
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NDSWC 11542

LOCATION: 150-098-28ABB DATE DRILLED:  5/05/81
ALTITUDE: 2059 DEPTH: 140

(FT, NGVD) {FT)
POTENTIAL (Mv) RESISTANCE toHMms) DESCRIPTION OF DEPOSITS

COLLUVIUM
Clay, gray.

Clay, silty, dark-yellowish-
brown,

Silt, dark-yellowish-brown,
argillaceous.

LAKE BEDS

Clay, dark-greenish-gray,
plastic.

, GLACIAL OQUTWASH(?)

Sand and gravel.

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF

% FORT UNION FORMATION
131-140 Claystone, silty.

140 {

160 -

180 4

m_

220 {




NDSWC 11727
LOCATION: 150-098-30BBC DATE DRILLED:  9/22/81

ALTITUDE: 2060 DEPTH: 60
(FT, NGVD) (FT}

POTENTIAL mv) RESISTANCE _{oHMS) DESCRIPTION OF DEPOSITS

COLLUVIUM

0-10 Silt, dark-yellowish-brown,
argillaceous.

10-16 Sand and clay, gray.

16-24 —={(lay, silty, dark-yellowish-
brown,

40 1 ALLUVIUM

24-38 Sand and gravel,

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
0 UNDIFFERENTIATED, OF

FORT UNION FORMATION

38-60 Sandstone, lignitic.

r 80

150-098-30CBB
{Log modified from Thompson Drilling Co.)

Altitude: 2065 feet Date drilled: 65/17/75

GEOLOGIC THICKNESS DEPTH

SOURCE  MATERIAL (FEET) (FEET)
Topsoil-=------ 3 3
Claymemme o s e 15 18
Sand, 50f-ccoccomm e 22 40
Sand; layers of gravel------ecoccmcmmmeenes 70 110
Clay B T ] 15 125
Coal and water-- ——-- -- 5 130




NDSWC 11365
LOCATION: 150-098-34BCC
ALTITUDE: 2105
(FT,NGVD)

POTENTIAL tmv) RESISTANCE (oHms)

5_,2 0-1
< L 20 1-100
=
?> 40 |
<
: 60
80 |
100 4 100-113
} 113-151
120{
<:f:jii;§:> 140
2> 151-160
160 160-165
165-200
tg:;> | 180 |
zw B
+ 220
240 ) 205

DATE DRILLED:  9/16/80

DEPTH: 200
(FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM
Topsoil.

Silt, clayey, dark-yellowish-
brown; some interbedded silty
clay.

LAKE BEDS(?)

Clay, dark-greenish-gray,
moderately cohesive,

GLACIAL OUTWASH

Sand and gravel, fine to
pebbly; interbedded with dark-
greenish-gray clay lenses.

SENTINEL BUTTE AND

TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

Claystone, dark-gray.
Sandstone, fine, greenish-gray,
well.sorted,

Claystone, silty or sandy,
greenish-gray; lignite lenses.




NDSWC 11363

LOCATION: 150-098-34CAD DATE DRILLED: 9/15/80
ALTITUDE: 2060 DEPTH: 80
IFT, NGVD) (FT)
POTENTIAL (wv) RESISTANCE (oHms) DESCRIPTION OF DEPOSITS
COLLUVIUM
0-35 Silt, clayey, dark-yellowish-
brown to olive-gray, and dark-
2 4 yellowish-brown clay.
LAKE BEDSS?Q
35-51 Silt, clayey, olive-gray.
20 SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
51-54 Sandstone, medium, olive-gray.
54.55 Lignite,
60 55-80 Claystone, dark-greenish-gray,
consolidated.
80
100
150-098-34CCA
(Log modified from Kieson Drilling)
Altitude: 2155 feet Date drilled: 10/23/75
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Topsoil 2 2
Clay, sandy -- 22 24
Sand- 19 43
- 10 53
2 55
35 90
1 91
- 3 94
2 96
5 101
2 103
27 130
2 132
25 157
2 159
7 166
1 167
7 174
7 181
19 200
4 204
31 235
1 236
15 251
4 255
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LOCATION:

ALTITUDE: 2090

{FT, NGVD)

POTENTIAL vy

150-099-D2CCC

NDSWC 11369

RESISTANCE tonms)

<

<
Z.

-~

A
? .

140

220

"

0-41

a

41-71

71-102

10

-137

137-140
140-142
142-160

207

240

DATE DRILLED:  9/17/80

DEPTH: 160

FT7)

DESCRIPTION OF DEPOSITS

COLLUYVIUM

Clay, silty, olive-gray,
moderately cohesive,

ALLUVIUM
Sand and gravel, fine to

coarse, yellowish-orange; clay
lenses and some lignite.

Clay, sandy, olive-gray.

Sand and gravel, fine to
coarse, rounded,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone, gray, tight.
Siltstone, dark-gray.

Claystone, greenish-gray, hard.




LOCATION:  150-099-02CDC

ALTITUDE: 2094
(FT, NGVD)

POTENTIAL (mv)

NDSWC 11566
DATE DRILLED:  5/11/81

DEPTH: 116
FT)

RESISTANCE (oHms) DESCRIPTION OF DEPOSITS

80

20

40

60

100 -

120

140

160

180 1

220

240 -

COLLUVIUM

0-29 Silt, dark-yellowish-brown,
argillaceous.

ALLUVIUM

Sand, fine to coarse.
Sand and gravel.

Sand and silt, gray.

Sand and gravel,

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

01-116 Sandstone, fine, greenish-gray.
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LOCATION: 150-099-02DCC

ALTITUDE: 2088
{FT. NGVD}

POTENTIAL (mv)

NDSWC 11567

RESISTANCE (oHMS)

—=

C

—

120

140

200 4

I 220 4

L 240

209

0-20

20-54

54-80

80-110

110-120

DATE DRILLED:  5/11/81

DEPTH: 120
(FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Clay, silty, gray to dark-
yellowish-brown,

ALLUVIUM

Sand and gravel.

Silt, sandy, olive-gray.

Sand and gravel.

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT _UNION FORMATION

Sandstone, fine to medium,
gray.




NDSWC 11565

LOCATION: 150-099-10AAA DATE DRILLED: 5/08/81
ALTITUDE: 2112 DEPTH: 80
(FT, NGVD) (FT)
POTENTIAL (awv} RESISTANCE (oHms) DESCRIPTION OF DEPOSITS
S\(,!_ COLLUVIUM
é 0-38 silt, sandy, olive-gray,
argillaceous.,
=
LAKE BEDS
} 40 38-40 Clay, dark-gray.
ALLUVIUM
40-46 Sand and gravel.
0 46-56 Silt.
SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION
80 56-80 Claystone, olive-gray.
L 100
120
140 4
+ 160
180 4
200 4
| 220
240 210




N NDSWC 5600
LOCATION: 150-099-15DDD DATE DRILLED: 10/01/79
ALTITUDE: 2079

{FT, NGVD) DEPTH: 182

(3]
GAMMA RESISTANCE
RAY (OHMS)
DESCRIPTION OF DEPOSITS

LAKE BEDS
Clay, black, tight, waxy.

Clay, silty, slightly sandy,
pebbly, greenish-gray;
interbedded sand and silt
lenses,

Sand, very silty, clayey,
yellowish-green,

ALLUVIUM
Sand, medium to very coarse;

trace of clean gravel; clay
Tayer from 69 to 71 feet,

;-

1 - 110

NS

- 120 211




NDSWC 5600, Continued

LOCATION: 150-099-15DDD
ALTITUDE: 2079
{FT, NGVD)

GAMMA
RAY

I 130 A

-140J

L 150 <

r—170-

{180-

r 180 4

I 200.

- 210 4

- 220

- 230

L240 4

(OHMS)

RESISTANCE

125-140

140-162

162-182

DATE DRILLED: 10/01/79
DEPTH: 182
{Fm
DESCRIPTION OF DEPOSITS

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Sandstone, silty, fine to
medium, yellowish-brown to
bluish-gray, well-sorted; 99
percent quartz.

Siltstone, dark-gray to
bluish-gray, slightly friable,

Claystone, very silty,
dark-gray; variegated with
greenish-gray silt.




NDSWC 11370

LOCATION: 150-099-20ADA
ALTITUDE: 2129
{FT, NGVD)
POTENTIAL Mv) RESISTANCE (oHMs)
e ““2\\\~.__________\-~
0-1
I 20 1-11
E; 11-19
g “ 19-39
§ 39-42
+ 80
42-60
| 80
100
120
140 {
160 |
180 1
200 A
220
240 J 213

DATE DRILLED:  9/17/80

DEPTH: 60
{FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM
Topsoil.

Clay, silty, dark-yellowish-
brown.

GLACIAL OUTWASH
Sand and gravel, subrounded.

Silt, clayey to sandy, olive-
gray to black.

Sand and gravel; some lignite
and scoria.

SENTINEL BUTTE MEMBER OF
FORT _UNION FORMATION

Claystone, dark-greenish-gray,
consolidated,




LOCATION: 150-099-22ABA
ALTITUDE: 2080

NDSWC 5603
DATE DRILLED: 10/02/79

DEPTH: 122
{FT, NGVD) {FT
GAMMA RESISTANCE
RAY {OHMS)
DESCRIPTION OF DEPOSITS
COLLUYIUN
{lay, silty, very sandy,
pebbly, dark-yellowish-brown,
190 LAKE_BEDS
Clay, silty, dark-gray.
Clay and silt, bluish-gray to
L 20 4 light-gray; interbedded thin
’ lenses of fine gravel.
ALLUVIUM
Sand and clay, dark-gray; =~
interbedded.
L 30
I 407 Sand and gravel, fine to
coarse, subangular to
well-rounded; predominantly
quartz.
| 50W
L 60
' 70
L 80
SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
80 Siltstone, sandy, dark-gray,
[- 1ignitic; bluish-gray organic
laminated clay; silty medium-
dark-bluish-gray sandstone;
and silty bluish-gray shale;
all interbedded.
L 100 |
Lm 1
L-120 | 214




NDSWC 5604

LOCATION: 150-099-22ABB DATE DRILLED: 10/02/79

ALTITUDE: 2087

DEPTH: 102
(FT, NGVD} l
GAMMA RESISTANCE
RAY (OHMS)
DESCRIPTION OF DEPOSITS
P couLuvin
<
’ 0-3 Clay, silty, grayish-btack,
waxy, laminated,
< 107 3-8 Clay, silty, very sandy,
< pebbly, dark-yellowish-brown,
> LAKE BEDS
L 20 8-25 Clay, silty, sandy, dark-gray;
sand and gravel lenses,
ALLUVIUM
25-65 Sand and gravel, clayey,
L 30 medium-dark-gray; silt layers.
I 40
L 50
L 60
65-88 Sand and gravel, medium to
coarse, angular to rounded;
thin clay layers.
. 70 4
- 80 |
SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
88-102 Claystone, silty, dark-gray
- 90 - to grayish-black, organic,
lignitic.
- 100 -
- 110
J 215

120




LOCATION:
ALTITUDE:

{FT, NGVD)

NEUTRON
(APH}

NDSWC 5782, 5782A, 5782B

150-099-22BBA1, 2, 3
2187

S.P.
MV)

F 100

207

L1000,

1100

4zmj 216

40-185

185-195

195-320

320-325
325-440

440-500

500-775

775-780

780-880

880-945

945-1100

1100-1180

1180-1190
1190-1250

DATE DRILLED: 9/01/80

DEPTH: 2100
(FN
DESCRIPTION OF DEPOSITS
Tin,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone and sandstone, gray,
lignitic,

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Lignite,

Siltstone and claystone, gray.

Lignite,

Siltstone and sandstone, gray,
carbonaceous.

Claystone, gray, carbonaceous.

Siltstone and sandstone, fine
to medium, gray, lignitic.

Lignite,

Sandstone, silty, fine to
medium, greenish-gray.

LOWER PART OF
FORT UNION FORMATION

Claystone, silty, gray.

Siltstone, sandy, gray,
Tignitic,

Siltstone, clayey, greenish-
gray.

Lignite and claystone,

Siltstone and sandstone, gray.




LOCATION:
ALTITUDE:

(FT, NGVD)

NEUTRON
(AP}

NDSWC 5782, 5782A, 57828
150-099-228BA1, 2, 3

2187

S.P.
Mv)

-
oo
-
-

11700

1800 -

1900

t2100-]

L 2200

2300

L2400~ 2 1 7

, Continued

1250-1375

1375-1440

1440-1575

1575-1590
1590-1770

1770-1830

1830-1965

1965-2100

DATE DRILLED: 9/01/80

DEPTH: 2100

(FT)
DESCRIPTION OF DEPOSITS
LOWER PART OF

FORT UNION FORMATION,
Continued

Siltstone and claystone, gray.

Sandstone and lignite.

Siltstone and sandstone, fine
to medium, gray; lignite from
1502 to 1510 feet,

HELL CREEK AND FOX HILLS
FORMATIONS, UNDIFFERENTIATED

Claystone, lignitic.

Claystone, silty, gray.

Sandstone, silty, gray.
Sandstone, silty, clayey,

gray.

PIERRE SHALE

Shale, black, fissile.




NDSWC 5782, 5782A, 57828, Continued
LOCATION: 150-099-2288A1, 2, 3 DATE DRILLED: 9/01/80
ALTITUDE: 2187

. NGVD) DEPTH: 2100

(FT)
GAMMA RESISTIVITY
RAY (OHM-M)
DESCRIPTION OF DEPOSITS

L 100 4

I 600

1000

1100

L1200 218




NDSWC 5782, 5782A, 57828, Continued

LOCATION: 150-099-22BBA1, 2, 3 DATE DRILLED: 9/01/80

ALTITUDE: 2187
(FT, NGVD)

GAMMA RESISTIVITY
RAY {OHM-M)

DEPTH: 2100
FT)

DESCRIPTION OF DEPOSITS

13001

14001

1600

1600

17004

1800

1900

- 21007

2400 219




NDSWC 5782, Continued
LOCATION: 150-099-22BBA1l

ALTITUDE: 2187
[FT, NGVD}

TEMPERATURE {°F)

T T 1771
50 6 70 80

- 100 -

- 200

- 500

600

- 700

I 900 4

-1000-

1100

L1200

DATE DRILLED: 9/01/80

DEPTH: 2100
(FT)

DESCRIPTION OF DEPOSITS




NDSKC 5782, Continued
LOCATION: 150-099-22BBA1

ALTITUDE: 2187
(FT, NGVD)

TEMPERATURE (°F)

T 1
50 60 700 80

13001

1400

1500

1600

-1700

-1800

19001

2100

2200-

+2300-

L2400
221

DATE DRILLED: 9/01/80

DEPTH: 2100
FT}

DESCRIPTION OF DEPOSITS




150-099-23BAA

NDSWC 5602
Altitude: 2098 feet Date drilled: 10/02/79
GEQLOGIC THICKNESS  DEPTH
SQURCE  MATERIAL (FEET) (FEET)
Clay, silty, dark-yellowish-brown-------e-cececoao 15 15
Sand and gravel, fine to coarse; interbedded
with clay ———- 27 42
Shale, silty, dark-gray, and sandy grayish-
black 1lignitic siit 20 62

222




LOCATION: 150-099-23BBA

ALTITUDE: 2081
{FT, NGVDI

GAMMA
RAY

s

W/

WV

W

RESISTANCE

L 10 -

- 100

F 110 1

L 120 4

NDSWC 5601

223

16-49

49-61

61-82

82-88

88-92

92-102

DATE DRILLED: 10/02/79

DEPTH: 102
[Lay]

DESCRIPTION OF DEPOSITS
COLLUVIUM

Clay, silty, dark-yellowish-
brown,

THL
Clay, sandy, gray.
ALLUVII
Sand, gravelly, fine to

coarse, dirty; interbedded
clay.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone, siltty, dark-gray,
plastic; sandy dark-gray
Tignitic silt Tayers.

SiTt, very sandy, dark-gray,
Tignitic,

Shale, silty, dark-gray;
light-green to light-gray
mottling.

Sandstone, very silty, dark-
gray to btue, lignitic.

Shale and sandstone, dark~
gray, organic; interbedded.,




NDSWC 11729
LOCATION: 150-099-24DAA DATE DRILLED:  9/22/81

ALTITUDE: 2063 DEPTH: 100
(FT, NGVD} (FT)

POTENTIAL (mv) RESISTANCE (0HMms) DESCRIPTION OF DEPOSITS

COLLUVIUM

0-32 §ilt and clay, dark-yellowish-
brown,

32-38 Sand and clay.

ALLUVIUM

40 Sk

38-47 Sand, coarse, lignitic,
scoriaceous.

47-76 Sand and gravel.

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

60

76-100 Claystone, sandy, lignitic.
- 80

t 100

- 120

150-099-24DBB
{Log modified from C. A. Simpson & Son)

Altitude: 2120 feet Date drilled: 11/02/47

GEOLOGIC THICKNESS DEPTH

SOURCE_ MATERIAL (FEET) (FEET)
Topsoil--=--- 1 1
Clay, yellow, hard 7 8
Clay, sandy, yellow, hard 4 20 28
Sand, fine, yellow, muddy 16 44
Clay, sandy, blue- 5 49
Sand and gravel-------- 11 60

224




LOCATION: 150-099-25ADD

ALTITUDE: 2068
{FT, NGVD}

POTENTIAL (mv)

NDSWC 11726

RESISTANCE (oHms)

ht

I 100 1

140

240 -

0-16
16-28

28-36
36-42

42-60

DATEDRILLED:  9/22/81

DEPTH: 60
(FT)

DESCRIPTION OF DEPOSITS
COLLUVIUM
Sand, silty, argillaceous.

Silt, dark-yellowish-brown,
argillaceous.

ALLUVIUM
Sand, medium to coarse.
Sand and gravel.
SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,

UNDIFFERENTIATED, OF
FORT UNION FORMATION

Claystone, sandy, silty,
clayey.




LOCATION:  150-099-25CDC

ALTITUDE: 2075
(FT, NGVD}

POTENTIAL mv)

NDSWC 11341

RESISTANCE (oHms)

L 80 4

160

| 220

40

120 §

140 4

180

240 -

226

0-25

25-37

37-47

47-825

82-91

91-120

DATE DRILLED:  9/05/80

DEPTH: 120
{FT}

DESCRIPTION OF DEPOSITS

COLLUVIUM

Clay, light-olive-brown,
cohesive.

LAKE BEDS

Silt, clayey, tight-olive-brown
to dark-greenish-gray.

ALEUVIUM

Silt and sand, dark-greenish-
gray; some lignite.

Sand and gravel, very fine to
coarse, poorly sorted.

Clay; interbedded with sand and
gravel,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone, clayey, olive-gray;
some light-gray sandstone.




NDSWC 11725
LOCATION: 150-099-25DAD
ALTITUDE: 2070
(FT, NGVD)

POTENTIAL (mv) RESISTANCE ionms)

0-8
20
8-13
13-18
a0
18-63
r 80
63-80
\ L a0 w
\. ‘w B
NDSWC 11342
LOCATION:  150-099-26DDD
ALTITUDE: 2076
{FT, NGVD}
POTENTIAL (mv) RESISTANCE (oHMs)
0-16
20
16-28
40 -4
28-34
60 A
34-38
38-42
42-60
80
100 - 227

DATE DRILLED:  9/22/81

DEPTH: 80
(o]

DESCRIPTION OF DEPOSITS

COLLWYIUM

Silt and clay, sandy, dark-
yellowish<brown,

Clay, silty.
LAKE BEDS
Clay, olive-gray.
ALLUVIUM

Sand, medium to coarse,
scoriaceous,

SENTINEL BUTTE AND

TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

Claystone, gray, consolidated.

DATE DRILLED:  9/05/80

DEPTH: 60
(FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM
Silt, clayey, yellowish-brown,
LAKE BEDS

Clay, silty, black; sand lens
at 21 feet,

TILL(?)

Clay, sandy, olive-gray to
black.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Sandstone, very fine to fine.
Lignite.

Siltstone, brownish-black, and
dark-greenish-gray stiff clay.




NDSWC 11345

LOCATION:  150-099-27DDD DATE DRILLED:  9/08/80
ALTITUDE: 2076 DEPTH: 60
(FT, NGVD) (FT)
POTENTIAL Mv) RESISTANCE {oHMs} DESCRIPTION OF DEPOSITS
coLLvIN
0-14 Clay, dark-yellowish-brown,
2 LAKE BEDS
14-27 Clay, silty, olive-gray.
ALLUVIUN
| a0 27-33 Sand and gravel, coarse, poorly
sorted.
SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
60 33-60 Claystone and siltstone,
medium-gray to dark-greenish-
gray.
80
100
{ 120
140 -
160
180 4
200
2204
240J 228




NDSWC 11344

LOCATION:  150-099-35BBA DATE DRILLED:  9/08/80
ALTITUDE: 2078 DEPTH: 140

{FT, NGVD) ) {FT)
POTENTIAL tMv) RESISTANCE (oHms) DESCRIPTION OF DEPOSITS

45-80 Sand and gravel, gray,
lignitic.

80 109 Sand and gravel; silt and clay
lenses.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

109-140 Siltstone and fine sand;
consolidated; clay and lignite
layers.

COLLUVIUM
:él\\ Clay, dark-yellowish-brown.
! 20 Silt and sand, very fine, dark-
yellowish-brown,
LAKE_BEDS
16-21 Silt and clay, sandy, olive-
% 0 brown to ol ive-black,
\..\\_
. ALLUVIUM
21-23 Sand, medium to coarse, and
clayey dark-greenish-gray silt.
r 60 23-45 Clay, siltty, sandy, greenish-
gray.

140

160

220

240 -




150-099-350DD

(Log modified from Thompson Drilling Co.)

Altitude: 2100 feet

Date drilled: 12/15/77

GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) (FEET)

Topsoil-mmmcmcccm e s e 2 2

Sand: 15 17

Clay 5 22

Sand: 5 27

Hard shell -- 2 29

Sand 47 76

Clay-——--~-m—m e oo e c oo 9 85

Coal; water 3 88

L
NDSWC 11346

LOCATION:  150-099-36AAB DATE DRILLED:  9/08/80

ALTITUDE: 2080
{FT, NGVD)

POTENTIAL (mv) RESISTANCE (0HMs)

0-33
i,
33-34
| a0 34-41
4145
e 45-60
80
100
120
140
160 230

DEPTH: 60
T

DESCRIPTION OF DEPOSITS

COLLUVIUM
Clay, silty, dark-greenish-
gray.

ALLUVIUM
Sand, very coarse.
Clay, sitty, sandy, olive-gray.
Sand and gravel.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone, silty, medium-dark-
gray.




LOCATION: 150-099-36ABA

ALTITUDE: 2080
{FT, NGVD)

POTENTIAL (mv)

NDSWC 11343

RESISTANCE (oHms)

=

>

r 40

L 100

140

160

L 220 |

240 -

0-6

6-12

12-16
16-36

36-50

50-70

70-80

DATE DRILLED:  9/08/80

DEPTH: 80
L y]

DESCRIPTION OF DEPOSITS

COLLUVIULM
Clay, olive-gray.

LAKE BEDS
silt, clayey, olive-black.
Clay, dark-greenish-gray.

$ilt, clayey, dark-greenish-
gray.

ALLUVIUM
Clay, sand, and gravel,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone, silty, olive-black,
consolidated,

Sandstone, clayey, very fine,
dark-greenish~-gray.




150-100-05CAA
{Log modified from Thompson Drilling Co.)

Altitude: 2210 feet Date drilled: 10/27/65
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) (FEET)
Clay overburden------cecemmorammmocoaomcmcaoomono— 37 37
Coal 3 40
Clay 5 45
Sand 3 48
Clay 55 103
Coal 2 105
(M et 5 110
Sand, hard- 3 113
Clay---- B et TR L PR LR LT 57 170
Sand, very hard----- -- 2 172
Sand, soft-------u--u-- -- 13 185
150-100-14DCC
{Log modified from Thompson Drilling Co.)
Altitude: 2255 feet Date drilled: 5/01/76
Topsoil 4 4
Clay, 21 25
Clay, 8 33
Sand, 12 45
Sand, 2 47
Sand, 18 65
Sand, 4 69
Sand, gray, soft-- 6 75
Sand, blue; water--- ——- 15 90
150-100-14DDB
{Log modified from Ralph Wold Well Drilling)
Altitude: 2245 feet Date drilled: 3/28/73
6 6
24 30
1 31
12 43
27 70
150-100-180AA
{Log modified from Thompson Drilling Co.)
Altitude: 2325 feet Date drilled: 6/02/75
Topsoil-=m-veomromm e 10 10
Sand- 60 70
Sand, soft 10 80
Sand, hard 7 87
Sand, blue; water- - 8 95




Altitude:

GEOLOGIC
SOURCE

Altitude:

150-100-26CBA

{Log modified from Thompson Drilling Co.)

2340 feet Date drilled: . 8/25/77
THICKNESS DEPTH

MATERIAL (FEET) (FEET)
Topsoil- 2 2
Clay 3 5
Clay, brown, gritty-----weecccmmmmmcmmmee o 3 8
Clay, brown -——- 13 21
Clay, gray 39 60
Clay, sandy 5 65
Clay 19 84
Coal- 1 85
Clay 51 136
Hard shell 1 137
Clay -- 23 160
Coal- 5 165
Clay ——-- 15 180
Sand- 5 185
Clay - 10 195
Hard shell- 3 198
Clay 2 200
Coa? -—- 1 201
Clay----- -- 7 208
Sand-------- 3 211
Clay 10 221
Coal- 3 224
(M e L EL LD EE R PE R L EE P 31 255
Coal - 1 256
Clay 29 285
Coal- 1 286
(M T e L L E L E L P L L PR L T T 29 315
Sand, blue; water- 8 323

150-100-27AAA
(Log modified from Thompson Drilling Co.)

2295 feet Date drilled: 8/16/76
Clay 42 42
Coal 1 43
Clay 42 85
Shell B e L e 2 87
Clay 15 102
Clay; cleaner drilling 11 113

ay 4 117
Hard shell 9 126
Coal- 4 130
Clay 17 147
Coal 2 149
Clay 15 164
Clay, brown 2 166
Clay, green- 35 201
Clay, gritty m—————— 2 203
Clay - 10 213
Clay, gritty 2 215
Coal 1 216
Clay 3 219
Coal- 1 220
Clay 12 232
Clay, gritty 6 238
Coal 1 239
Clay 28 267
Sand, blue; water 3 270




LOCATION: 150-101-05BBB
ALTITUDE: 2190
{FT, NGVD)

POTENTIAL mv)

NDSWC 1835

RESISTANCE {oHms)

20
40
b 60
I 80
100 -
Altitude: 2225 feet
GEOLOGIC
SOURCE  MATERIAL

Topsoil, black
Clay, sandy, yellow; some rocks
Clay, gray, smooth------vcm--
Clay, gray, smooth; some gravel

0-1
1-5

12-15
15-22
22-26

26-32
32-63

150-101-05BCC
NDSWC 1833

DATE DRILLED: 10/12/60

DEPTH: 63
{FT)

DESCRIPTION OF DEPOSITS
Topsoil, black.
Sand, fine, brown.
Clay, sandy, granular, brown.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone, gray, smooth.
Claystone, very sandy, green.

Claystone, gray, smooth; coal
Tayers.

Claystone, sandy, gray.

Claystone, gray, smooth; a
1ittle coal.

Date drilled: 10/11/60

THICKNESS DEPTH

Coal

Clay, gray, smooth-

(FEET)  {FEEY)
2 2
----------- 10 12
4 16
----------- 7 23
----- 6 29
13 42




NDSWC 1849

LOCATION: 150-101-05CBA DATE DRILLED: 10/22/60
ALTITUDE: 2187 DEPTH: 65
{FT, NGVD) {FT)
POTENTIAL  (mv) RESISTANCE (0Hms) DESCRIPTION OF DEPOSITS
" COLLUVIUM
0-5 Clay, sandy, yellow.
20 SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
< 5-156 Claystone, silty, yellow.
15-28 Claystone, gray, smooth,
0 28-30  Lignite.
30-62 Claystone, gray, smooth; thin
lignite layers.
| 60 62-63 Lignite,
63-65 Claystone, gray, smooth,
80 1
100
NDSWC 1850
LOCATION: 150-101-05CCA DATE DRILLED: 10/22/60
ALTITUDE: 2160 DEPTH: 52
(FT, NGVD) FT)
POTENTIAL (mv) RESISTANCE (onms) DESCRIPTION OF DEPOSITS
COLLUVIUM
0-10 Clay, sandy, yellow.
s 2 GLACIAL OUTWASH
10-22 Gravel, medium to coarse; clay
layers.
22-42 Sand, fine to medium; smalil
)} a0 clay and gravel layers,
42-49 Gravel, medium to coarse,
SENTINEL BUTTE MEMBER OF
FORT UNION FORMATIOR
6o 1 49.52 Claystone, gray, smooth.
| 80
] 235
100




NDSWC 1834

LOCATION: 150-101-05CCC2

DATE DRILLED: 10/12/60
DEPTH: 84

DESCRIPTION OF DEPOSITS

COLLUVIUM
Topsoil, black.

Sand, silty, fine, brown.
Clay, sandy, yellow, lignitic.
GLACIAL OUTWASH

Clay, sandy, granular, gray.

Gravel, medium to coarse,
brown, very lignitic.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone, sandy, gray, very

Claystone, sandy, gray, smooth,

Date drilled: 6/15/75
THICKNESS DEPTH

ALTITUDE: 2140
(FT, NGVD) FT)
POTENTIAL (mvi RESISTANCE t(oHms)
0-2
2 2-5
5-25
| a0 25-45
45-52
60
52-76
lignitic,
76-84
80
100 1
L 120
150-101-05CCD
{Log modified from Dakota Drilling Co.)
Altitude: 2150 feet
GEOLOGIC
SOURCE  MATERIAL

Ti1l, black-----w=ec--

(FEET) (FEET)

Quicksand, red----cce-ae=w-

Clay, gray -

Coal, lignite---=--c-cmccmacacnunn

Clay, gray, sticky---~-=-=v---

Sand and coale~w~-ceseccwmaaaaan

236

6 6
21 27
4 31
5 36
8 44
5 49




LOCATION: 150-101-07ARA
ALTITUDE: 2135
{FT, NGVD)

POTENTIAL (mv)

NDSWC 1832

DATE DRILLED: 10/10/60
DEPTH: 63
(FT)

RESISTANCE (oHwms) DESCRIPTION OF DEPOSITS

————\\

20

40
\

60

80 -

LOCATION: 150-101-07BBA

ALTITUDE: 2150

{FT, NGVD}

POTENTIAL (mv)

——

3
20

| M(\ﬂ/\/\mmh

COLLUVIUM
0-17 Clay, sandy, gravelly, gray;
lignite fragments,
SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
17-20 Claystone, sandy, gray, smooth.
20-22 Lignite,
22-60 Claystone, sandy, gray;
interbedded lignite seams.
60-63 Claystone, sandy, light-gray.
NDSWC 1837
DATE DRILLED: 10/13/60
DEPTH: 84
(FT)
RESISTANCE (oHms) DESCRIPTION OF DEPOSITS
COLLUVIUM
0-10 Clay, sandy, brown,
GLACIAL OUTWASH
10-39 Clay, sandy, granular, gray.
39-49 Gravel, coarse, brown, iron-
stained,
SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
49-51 Lignite.
51-65 Claystone, sandy, gray to
olive-gray,
65-84 Claystone, gray, smooth;

lignite fragments.
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NDSWC 1842
LOCATION:  150-101-08AAA
ALTITUDE: 2163
{FT, NGVD)

POTENTIAL (mv) RESISTANCE ioHms)

0-6
20 6-19
19-26
“ 26-30
30-32
60
32-52
8 |
100

150-101-08CBC
NDSWC 1840

Altitude: 2145 feet

GEOLOGIC

SOURCE _  MATERIAL
Topsoil,
Clay, sandy, brown---

Till; a little coal----e-oomom—macaoaan-
Sand, medium to coarse; clay layers and

some fine gravel--------emmecccccaona-
Clay, gray, smooth; Fort Union Formation--

Coal

Clay, gray, smooth; a little coal-------

238

DATE DRILLED: 10/18/60

DEPTH: 52
{FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM
Clay, sandy, brown.

Clay, silty, yellow; lignite
fragments.

SLACIAL OUTWASH
Sand, fine,
Clay, sandy, gray.

Gravel, coarse; lignite
fragments.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone, sandy, gray; thin
lignite beds.

Date drilled: 10/17/60

THICKNESS DEPTH

{FEET) __ (FEET)

1 1

4 5

---------- 6 11
---------- 19 30
- 10 40

- 3 43
---------- 20 63




POTENTIAL 1w}

150-101-09AAD

NDSWC 1843
DATE DRILLED: 10/18/60

DEPTH: 63
{FT)

RESISTANCE (oHms) DESCRIPTION OF DEPOSITS

40

100 1

120

140

180

220

240 -

COLLUVIUM

0-6 Clay, silty, light-gray.
GLACIAL OUTWASH

6-13 Gravel, coarse, clayey, sandy.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

13.22 Lignite and interbedded clay
beds; gray.

22-53 Claystone, greenish-gray to
gray, smooth; some lignite,

53-57 Lignite.

5763 Claystone, gray, smooth,
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150-101-10DDD
NDSWC 11592

Altitude: 2200 feet Date drilled: 5/20/81
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)

Silt, sandy, dark-yellowish-brown,

argillaceous- -- 3 3
Sand and gravel-- 5 8
Clay, olive-gray--—----------cceuome—- 4 12
Lignite- 4 16
Claystone, dark-gray--~----ee-ecmmacomcommmmomaans 4 20

150-101-11CCB
NDSWC 1844
Altitude: 2200 feet Date drilled: 10/18/60
Topsoil, black R T 1 1
Till, grayish-yellow -- 9 10
Lignite- B L C L PP 6 16
Clay, sandy, green; coal layers-------ecooaaoaaan. 21 37
Clay, gray, smOOth--=---cmmccm oo 5 42
150-101-14ADD
NDSWC 11591
Altitude: 2230 feet Date drilled: 5/20/81
Silt, dark-yellowish-brown- 3 3
Sand, pebbly, very coarse- -- 4 7
Lignite and carbonaceous sflt-----ceeamnooo -—-- 1 8
Claystone, dark-yellowish-brown--- -- 4 12
Claystone, dark-gray------eweccemmmmaccmcccccaene 9 21
Sandstone, fine~----cc-mccmemm oo 8 29
Lignite----cmecmmccmaaaaanaa -- 8 37
Claystone, gray, consolidated 23 60
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LOCATION: 150-101-18DAD
ALTITUDE: 2210
{FT,NGVD)

POTENTIAL (mv)

NDSWC 1841

RESISTANCE (oHms)

—

v

Altitude: 2225 feet
GEOLOGIC

SOURCE  MATERIAL

22-26

26-32
32-42

150-101-21DAA
(Log modified from Thompson Drilling Co.)

DATE DRILLED: 10/18/60

DEPTH: 42
{FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM
Clay, sandy, yellow.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone, yellowish-gray,
smooth.

Claystone, gray, smooth,

Claystone, sandy, gray; thin
lignite beds.,

Topsoil-

Clay

Sand:

Sana

Clay

Sand, soft.

Clay
Sand-

Coal; water-

Date drilled: 11/26/74
THICKNESS DEPTH
(FEET) (FEET)

2 2

- 6 8
———- 4 12
13 25

11 36

4 40

8 48

2 50




150-101-24ABA
HDSWC 11799

Altitude: 2275 feet Date drilied: 10/22/81
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) (FEET)

Sand, fine to medium, brown- - 11 11

Clay, silty, dark-yellowish-brown--------=m-ecceu-o 9 20

Sand, fine to medium---cmmmcmmvarmma e 12 32

Sand and clay, olive-gray; interbedded--------acma 10 42
Sand, fine to medium-- 16 58
Clay, medium-gray; bedrock-- 7 65
150-101-31AAA
{Log modified from Thompson Drilling Co.)

Altitude: 2210 feet ) Date drilled: 7/10/75
Soil- 2 2
Sand 15 17
Clay- 31 48
Sand------- ———- 10 58
Clay ——- 22 80

150-101-310DD
NDSWC 1836

Altitude: 2210 feet Date drilled: 10/19/60
Topsoil, brown-------cmcamc e mee 2 2
Sand, fine, brown 3 5
Clay, sandy, granular, yellow-------=-=e-ereeeecn-- 6 11
Sand, fine, yellowish-brown- 4 15
Clay, granular, yellow: 7 22
Clay, sandy, grayish-yellow 6 28
Clay, gray, smooth-- 4 32
Lignite--mcronmammnaaan 4 36
Clay, gray, smooth--------- -- 19 55
Clay, sandy, gray, smooth; thin lignite beds------ 8 63

150-102-02DAD
NDSWC 1839

Altitude: 2115 feet Date drilied: 10/14/60
Topsoil, black--=-ccreammmcm e 1 1
Clay, silty, yellow 4 5
Ti11, yellow-------- 6 11
Gravel, medium to coarse; small layers

of clay--=eem-remmoomenaaa- 10 21
Gravel, medium to coarse, and sand--------=ceceaa- 7 28
Ti1l; a little coal---ceccmmmvaaen 22 50
Gravel, medium to coarse-- 1 51
Clay, gray, smooth; sandy layers 13 64
Clay, gray, smooth; mixed coal layers 10 74
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NDSWC 1838

LOCATION:  150-102-020DA DATE DRILLED: 10/13/60
ALTITUDE: 2105 DEPTH: 105
(FT, NGVD) FT
POTENTIAL (wv) RESISTANCE (oHms} DESCRIPTION OF DEPOSITS
COLLUVIUM
0-6 Clay, silty, yellow.
2 GLACIAL OUTWASH
6-7 Sand and gravel, medium,
7-10 Clay, granular, yellow.
40 10-40 Saqd, clayey, ﬁ'ne»to_medium;
thin fragmentary lignite beds.
SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
L 6o 40-60 Claystone, gray, smooth;
lignite fragments,
60-105 Claystone, sandy, gray, smooth;
thin Tignite beds.
80
— 100
120
140 4
160 1
190 |
F 200 4
220 |
sz 243




Altitude:

GEOLOGIC
SOURCE

Altitude:

Altitude:

Altitude:

150-102-07BBA

NDSWC 1837
2045 feet Date drilled: 10/13/60
THICKNESS DEPTH
MATERIAL (FEET) (FEET)
Topsoil, black--====-==---zsocmmammmonammoeaoonas 1 1
Clay, sandy, brown; looks like till- 9 10
Till, gray; a little coal------=--cco==m=m=n- 31 41
Gravel, coarse, dark-brown; a little coal---- 8 49
£0al-m—mmmmmemmmmmemm—meacsaes—meeem oo ossocn s e 2 51
Clay, sandy, green--------- 7 58
Clay, sandy, gray 7 65
Clay, gray, smooth 14 79
Clay, gray, smooth; a 1ittle coal--------c-ommwe-- 5 84
150-102-15ACB
{Log modified from Mon-Dak Drilling Co.)

2160 feet Date drilled: 6/07/72
LT Bt 1 1
Shale, Drown-——--———semmeo-ocoocomaaooneon 14 15
Sand and gravel- 2 17
Coal streaks and gray shale-------------c-c-c—w--c 48 65

150-102-158DC
(Log modified from Mon-Dak Drilling Co.)

2120 feet Date drilled: 6/11/72
Tops0ilmmmommcmmeemommmmcm o mm e oo s mm oo e 1 1
Shale, brown 13 14
Sand and fine gravel 4 18
Shale, brown, and coal streaks-- 30 48
Gravel, sand, and coal 6 54
Shale, gray----=----==m=rmeecco-ococmcamasoenoosos- 5 59

150-102-1900D
(Log modified from Francis Boyce Water Well)

2100 feet Date drilled: 12/23/66
Topsoil and yellow clay--- 10 10
Clay, yellow, and gravel---- 15 25
Clay--m-==--c=cmomemmmmmomoo oo me s oo momomm o oo 7 32
Gravel, fine-----cc-ccemcmmaacncaecccr oo neen——ee 11 43
Coal - 1 44
Clay, gray --- 37 81
ROCK === mmmmmmmmmoom oo oo oo 4 85
Shale, gray - 16 101
Coal- ——- 2 103
Shale, gray=----=-====c===cocmeeaco-- 38 141
C0alemmmmmermcccmmcmcm e —me e s e c e 3 144
Shale, gray ———- 36 180
[ ) B R it 8 188
Shale, $0fte---=--eoeom-eemomcmemccmomccomommee 12 200
Coal- 3 203
Shale, gray 10 213
Rock 1 214
Shale. 4 218
Rock- 1 219
Sandstone, gray 7 226
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LOCATION: 150-103-01DBD

ALTITUDE: 2020
(FT, NGVD)

NDSWC 11382

RESISTANCE {(oHms)

POTENTIAL (mv)
>

L 40

r 8o

20

60

120

140

180“

| 220

L 240 J

0-1
1-7

7-20

20-27

DATE DRILLED:  9/23/80

DEPTH: 27
FT)

DESCRIPTION OF DEPOSITS
COLLUVIUM
Topsoil.

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

GLACIAL OUTWASH

Sand and gravel, medium to
pebbly, subrounded.

SENTINEL BUTTE(?) MEMBER OF
FORT UNION FORMATION

Claystone, medium-gray,
consolidated.




LOCATION:

ALTITUDE:
{FT, NGVD)

POTENTIAL

150-103-01DDA

2015

MV}

NDSWC 11383
DATE DRILLED:  9/23/80

20

L 60 A

l g0

120

140

180 4

220

240 -

DEPTH: 120
(FT)
RESISTANCE (oHMs) DESCRIPTION OF DEPOSITS
COLLUVIUM

0-18 Clay, silty, sandy, yellowish-
brown,

GLACIAL OUTWASH

18-98 Sand and gravel, clayey,
yellowish.gray, lignitic.

SENTINEL BUTTE(?) MEMBER OF
FORT UNION FORMATION

98-120 Claystone, medium-gray,
consolidated,



LOCATION: 150-103-03AAC
ALTITUDE: 2230
{FT, RGVD}

NEUTRON GAMMA
(Ap1 RAY

NOSWE 5941

RESISTIVITY
OHM-M)

oo

-

11001

0-25

25-20%

205-215
215-355

355-370
370-470

470-530

530-600

600-610
610-750

750-825

825-850

850-935

935-950
950-1160

5

.fmJ
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DATE DRILLED: 7/07/81

DEPTH: 1160
[iay)
DESCRIPTION OF DEPOSITS
Titl.

SENTINEL BUTTE MEMBER OF
FORT UKION FORMATION

St¥tstone and sandstone,
clayey, carbonaceous,

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Lignite and claystone.
Sittstone and claystone,

sandy, olive-gray,
carbonaceous, argillaceous.

Sittstone and sandstone,

Siltstone and sandstone,
carbonaceous, tignitic.

Siltstone and claystone, gray.

Siltstone, sandy, gray.

Lignite.

Siltstone, gray, carbonaceous.

Sandstone and siltstone, gray.

Lignite.

LOWER PART OF
FORT UNION FORMATION

Siltstone and claystone,
carbonaceous, tignitic.

Lignite,

Sittstone and claystone,
carbonaceous, ltignitie.




NDSWC 5941, Continued
LOCATION: 150-103-03RAC

ALTITUDE: 2230
{FT, NGVD)

TEMPERATURE {°F)

DATE DRILLED: 7/07/81

DEPTH: 1160
(FT}

DESCRIPTION OF DEPOSITS

I !

- 100 -

2]

-~ 300

I 400 4

I 1100

55 60 85

1
70




150-103-23C0D
(Log modified from Francis Boyce Water Well)

Al titude: 2220 feet Date drilled: 11/11/70
GEOLOGIC THICKNESS DEPTH
SOURCE_ MATERIAL (FEET) (FEET)
Topsoil- 3 3

Clay, gravel, and sandy clay 33 36

Clay, gray 16 52

Coal- 3 55

Shale, gray 108 163

Coal- 6 169

Shale, gray 83 252

Coal- 4 256

Shale, gray 99 355

Coal- 2 357

Shale, gray 26 383

Rock 6 389

Shale, gray - 111 500

Shale, gray; thin rock layers 101 601

Rock 4 605
Sandstone, fine, and gray shale; thin layers------ 25 630

Shale, gray, hard 128 758

Rock 6 764

Shale, gray, hard- 97 861

No description available 589 1450




LOCATION: 150-104-01BBB

ALTITUDE: 1914
{FT, NGVD)

POTENTIAL mv)

NDSWC 11387

RESISTANCE (oHMs)

80

+ 180 4

+ 200

t 240 -

20

140 l

160

L 220 |

250

0-4

12-27

27-33

33-57

57-78

78-84

84-87

DATE DRILLED:  9/24/80

DEPTH: 87
FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Silt, clayey, dark-yellowish-
brawn,

GLACIAL OUTWASH

Sand and gravel, grayish-
orange, subrounded.

Clay, very sandy, dark-
yellowish=brown,

Sand and gravel, grayish-
orange, subrounded.

Ctay, silty, dark-yellowish-
brown.

Sand and gravel; 60 percent
lignite and scoria,

Coal.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Claystone, medium-gray,
cohesive.




LOCATION:  150-104-02AAD

ALTITUDE: 1920
(FT, NGVD)

POTENTIAL v}

NDSWC 11386
DATE DRILLED: 9/24/80

=

/

DEPTH: 87
{FT}
RESISTANCE (onms) DESCRIPTION OF DEPOSITS
ALLUVIUN

0-53 Sitt, clayey, dark-yellowish-
brown.

GLACIAL OUTWASH

53-7, Sand and gravel, subrounded.,

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

78-87 Claystone, medium-1ight-gray,
hard.

150-104-02ABB

NDSWC 1275
Altitude: 1877 feet Date drilled: 1/08/57
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) (FEET)
Clay, brown, smooth 5 5
Sand, medium to coarse: 21 26
Gravel, medium to coarse, and Coal---w--ccmeemccuo 16 42




NDSWC 15

LOCATION: 150-104-02ACC DATE DRILLED:  5/10/57
ALTITUDE: 1895 DEPTH: 60
(FT, NGVD) {FT}
POTENTIAL (mv) RESISTANCE oHms} DESCRIPTION OF DEPOSITS
ALLUVIUH
0-39 Clay, sandy, brown,
20
20 39-42 Clay, sandy, blue,
GLACTIAL OUTHWASH
42-45 Gravel, fine to medium.
60 45-50 Gravel, medium and coarse;
contains some coal,
50-60 Gravel, coarse, and
cobblestones,
80
L 1m J
150-104-02ADA1
NDSWC 11388
Altitude: 1925 feet Date drilled: 9/24/80
GEOLOGIC : THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Topsoil--ammmom oo 1 1
Silt, clayey, dark-yellowish-brown 58 59
Sand and gravel; medium sand to pebbly
subangular gravel 27 86
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NDSWC 11392

LOCATION: 150-104-02ADA2 DATE DRILLED: 9/26/80
ALTITUDE: 1925 DEPTH: 100
(FT, NGVD) (FT)
POTENTIAL (mv) RESISTANCE (oHms) DESCRIPTION OF DEPOSITS
ALLUVIUM
0-63 Silt, clayey, dark-yellowish-
brown to olive-gray.
| 20
<} 40 {
L SLACIAL OUTWASH
60
63-89 Sand and gravel, fine to
pebbly, subrounded to
subangular.
2 | TONGUE RIVER MEMBER OF
FORT UNION FORMATION
89-100 Claystone, medium-1ight-gray,
¢ohesive, hard.
b 100 4
120 1
140 *
160 4
10 |
F 200
220
240 253




150-104-02ADB

NDSWC 16
Altitude: 1917 feet Date drilled: 5/17/57
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Clay, yellow--=c-meomcomm e e c e o o 23 23
Gravel, fine to medium---rwwoammmmcmoaccoacaae e 8 31
Clay, sandy, yellow: 21 52
Sand, fine 9 61
Gravel, coarse, and cobblestones 3 64
150-104-02ADD
{Log modified from Francis Boyce Water Well)
Altitude: 1940 feet Date drilled: 1/23/67
Topsoil, clay, and gravel--ece—eomacmaoocaacanannoo 15 15
Sand and fine gravel----o--cucmomma v caaaee 27 42
Clay, wixed- - 48 90
sand and gravel- 10 100
Shale, gray 26 126
Coal---- --- 5 131
Shale, hard---«--- ———- 19 150
Sandstone-----=----- -- 20 170
Shal@e = m e e e 10 180
RoCk=-=wen 1 181
Shale, hard- 11 192
SaNdstone==eeemmcccmamcam e n e 13 205
Shale 10 215
Coal- 8 223
Shale 127 350
Shale and thin layers of coal 150 500
Shale; brown and gray layers- 45 545
Shale, hard- 10 555
Sandstone-=w-~=u==x- 25 580
C0alemmmmccnnmmmeinaan 13 593
Shale, hard----==ccm-m=u-u - 28 621
Sandstone; 10 gallons per minute-e-w-cemaeeocanunn 29 650
Shale, hard----=cccecmamucammacmmn e e 5 655
150-104-028DC
NDSWC 1274
Altitude: 1875 feet Date drilled: 1/03/58
Clay, brown, SmMOOth==vacecceccccmmmtanmmmacamaaann 7 7
Sand, fine to medium; a little coal--c--ooccmauans 7 14
Sand, medium to coarse----- 14 28
Gravel, coOarse~=---=-cem=uan 18 46
Clay, light-gray; bedrock------smccccamcmmmmcacaan 6 52
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LOCATION: 150-104-028DD

ALTITUDE: 1890
{FT, NGVD}

POTENTIAL imvi

NDSWC 14

RESISTANCE (oums)

100

120

140

160

wo{

0-21
21-33

33-60

255

DATE DRILLED:  5/09/57

DEPTH: 60
(FT)

DESCRIPTION OF DEPOSITS
ALLUVIUM
Clay, brown, smooth.
Sand, fine to medium,
GLACIAL OUTUASH

Gravel, coarse, and
cobblestones,




150-104-04A88B
{Log modified from Boyce Driiling, Inc.)

Altitude: 1885 feet Date drilled: 7/25/77
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Clay, sandy 85 85
Gravel-- 12 97
Sand, gray 21 118
Coalem-mme=mmnran 7 125
Clay, gray 35 160
Coal-~--ccv== 10 170
Clay, gray 130 300
Sand, fine, gray 40 340
Clay, gray------=-======mm==-c=—c-c-—ss-smcooooooo 65 405
Coal - 10 415
Clay, gray - 160 575
Sandstone ———— 1 576
Clay, gray 174 750
Sandstone- 2 752
Clay, sandy, gray 63 815
Sandstone 2 817
Clay, sandy-- 523 1340
L] T L L EE L EE L L bbbl bbb 40 1380
Clay---em=-o-s=mammmmmmmo s ooocessomaesme o oo 5 1385
150-104-04888
(Log modified from Boyce Drilling, Inc.)

Altitude: 1893 feet Date drilled: 2/14/77
Clay and sand 40 40
Clay, gray, and scoria 8 48
Coal---c-mmmmmmem- 7 55
Clay, gray; 119 174
Sandstone---------mmmoemcoonaaooomae 10 184
Clay, gray; 17 201
ROCK==mm=emmemmem e e mm i mm e e 102 303
Clay, gray; 201 504
Sand 16 520
Clay, gray; interbedded with coal---------=cmm-mo- 62 582
Rock 3 585
Clay, gray; interbedded with ceal----------uocm-mm- 229 814
Rock 3 817
Clay, gray 6 823
Coal----- 9 832
Clay, gray 52 884
Sand--=-=====n-- 45 929
Clay; interbedded with coal 179 1108
Clay, sandy--------- 15 1123

7 1130
160 1290
50 1340
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LOCATION:

ALTITUDE: 1889

{FT, NGV}

POTENTIAL tmv)

150-104-05DDD

NDSWC 11581

RESISTANCE (oHms)

I

S

Y

/\V\U[nvnvf\

A

I 60

8

8

120 1

5

160

180 4

200 |

220 4

=

0-6
§44

|

=Y

44-70

70-80

80-98

_—

98-109

257

DATE DRILLED:  5/14/81

DEPTH: 109
{FT)

DESCRIPTION OF DEPOSITS

ALLUVIUM

Silt, dark-yellowish-brown,
argillaceous,

Sand, medium,

Clay, dark-greenish-gray.

Silt, sandy, pebbly.
GLACIAL OUTWASH
Sand and gravel,
SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,

UNDIFFERENTIATED, OF
FORT _UNION FORMATION

Claystone, silty, gray.




150-104-09CBB
{Log modified from Boyce Drilling, Inc.)

Altitude: 1886 feet Date drilled: 2/01/75
GEOLOGIC THICKNESS DEPTH
SOURCE ~ MATERIAL (FEET) {FEET)
Sand, brown, and brown €lay---------css-cmeoomeonn 41 41

[ ] e e 2 43

Clay, gray 62 105
Sandstone------ 1 106

Shale, gray -- 18 124

[T P e L e L LB P et e Ll 11 135

Shate, gray; layers of coal-------=c--ecoooconoo—- 196 331
Sandstan@---=-mmcemme e e oo 1 332

Shale, gray-----=---==-secneemeccceaccemmosoommonoo 18 350

Sand, fine, gray 20 370
Sandstone: 1 371

Shale, gray- 5 376

o B L DL LR L Ll 8 384

Shale, gray; coal layers 51 435

Coal 19 454

Shale, gray; coal layers 52 506
Sandstone- 1 507

Shale, gray-------=-==-mem-o—cro—oroseo—eoe—esooo 593 1100
Sandstone--~==-macmaac - 3 1103

Shale, gray, and sandy clay 222 1325

Sand, gray----~---===-m-cceecmocono- 10 1335
Sandstone----===cwaemoman -- 1 1336

Sand, dark-gray; water- - 29 1365

150-104-10ADD
NDSWC 1278

Altitude: 1885 feet Date drilled: 1/20/57
Clay, yellow, smooth 14 14
Gravel, medium to coarse- 14 28
Gravel, COars@eememmmeccmcocmmecaamcaana—— e oo 35 63
Gravel, coarse, and cobblestones--------mo-m=mcnax 11 74

150-104-10BAB
{Log modified from Boyce Drilling, Inc.)

Altitude: 1894 feet Date drilled: 5/26/77
Sand, clayey 30 30
Gravel 10 40
Clay, gray 40 80
Sand, fine- ———— 45 125
Clay, gray---- 5 130
Coal--——mmmacmmeemmeean 3 133
Clay, gray----=--=—=--c------ 37 170
Coal 10 180
Clay, gray; interbedded 366 546
Sandstone------- 2 548
Clay, gray; interbedded 130 678
Sandstone-- 1 679
Clay, sandy, gray 41 720
Clay, gray---------- 166 886
Coal- 14 900
Clay, gray; interbedded 430 1330
Sand, gray---------se-ccmomooommoo—cooooo 50 1380
Sandstone 2 1382
Clay, gray 18 1400
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150-104-10DAAL

NDSWC 1279
Altitude: 1870 feet Date drilled: 1/22/58
GEOLOGIC THICKNESS DEPTH
_SOURCE  MATERIAL (FEET)  (FEET)
Clay, yellow, smooth- 31 31
Gravel, fine to medium- 4 35
Gravel, coarse- - 17 52

150-104-10DAA2
{Log modified from Francis Boyce Water Weli)

Altitude: 1895 feet Date drilled: 5/07/67
Topsoil and sandy clay-- 27 27
Sand, Drown----ce-mccecce et cra e 11 38
Gravel------ -- - 1 39
Sand and trace of gravel- 3 42
Gravel- 10 52
Sand, crusted- ———— 6 58
Gravel, sand, and traces of coal and silte----a-e- 20 78
NDSWC 11
LOCATION: 150-104-10DAC DATE DRILLED:  5/01/57
ALTITUDE: 1885 DEPTH: 70
{FT, NGVD} {F1T)
POTENTIAL mv) RESISTANCE (oHwms) DESCRIPTION OF DEPOSITS
ALLUVIUM

0-16 Clay, slightly sandy, yellow.
L 20 16-27 Clay, blue, smooth,
GLACIAL OUTWASH

27-35 Gravel, medium to coarse.
40 35-59 Gravel, coarse, and
cobblestones,

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

| 60 59-70 Claystone, sandy, gray.

120 4




150-104-10DCD

NDSWC 1280
Altitude: 1877 feet Date drilled: 1/27/58
GEOLOGIC THICKNESS DEPTH
SQURCE  MATERTAL (FEET) (FEET)
Clay, yellow, smooth-- 24 24
Sand, medium to coarse---- 7 31
Gravel, fine to coarse- 11 42
NDSWC 12
LOCATION: 150-104-10DDA DATE DRILLED:  5/04/57
ALTITUDE: 1895 DEPTH: 148
{FT. NGVD} FT)
POTENTIAL (mv) RESISTANCE (oHMs) DESCRIPTION OF DEPOSITS

Q ALLUVIUM

_<0-16 Clay, yellow,

20 16-30 Sand, fine, dirty.
GLACIAL OUTWASH

30-48 Gravel, coarse, to
cobblestaones.,
40
60
| a0
L 100
120

140

160

180 260



Altitude: 1882 feet

GEOLOGIC

_SOURCE  MATERIAL

Clay, yellow, smooth-
Clay, yellow; some fine to medium gravel
Clay, yellow, smooth-
Sand, fine to medium---
Gravel, fine to medium-
Gravel, medium to coarse

LOCATION: 150-104-11CCB

ALTITUDE: 1930
{FT, NGVD)

POTENTIAL (mv)

150-104-11B8D
NDSWC 27

Date drilled:  6/13/57

THICKNESS DEPTH
(FEET) (FEET)

NDSWC 13

RESISTANCE (oHms)

<

20

40

140

160

0-8
8-28
28-30

30-44

44-51
51-60

—-- 11 11
---------- 4 15
19 34

8 42

4 46

DATE DRILLED: 5/07/57

DEPTH: 60
(FT)

DESCRIPTION OF DEPOSITS

ALLUVIUM
Clay, brown, smooth,
Clay, yellow, smooth,
Sand, fine,

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Claystone, light-blue, and
coal.

Claystone, green, smooth,

Claystone, light-gray, hard.




Altitude:

GEOLOGIC
SOURCE

Altitude:

150-104-14BCA
(Log modified from Boyce Drilling, Inc.)

2092 feet Date

MATERTAL

Topsoil-mcmmmcmmcmmacanan -
Clay, sandy, yellowish-brown
[T Y L

Shale, gray----=-=-==m==--=cmsocmmc e oo
Coal- - -
Shale, gray--=------
Coal--=-------
Shale, gray-
Clay, sandy----
Coal-

Coal--emcmmmmmmem e

Shale, blue, crumbly---=---=-=ccmmmmeccn—ua-
ROCK=mmmemmmmmemmmemam e me— e — ;e e e e aa e m o
Sandstone---- -

Shal@memmmmmem——emeecc e e ccemmemsameam—————aa————
Coal- e
Clay(?)-
Coal----=--

Shale, soft
Shale; interbedded with coal-------ce-mcmmmcananan
SaNdstone-=-maemm e e

Shale, hard-
Sandstone
Shale, rock
Shale, hard- — -
Rock
Shale, hard
Rock---

Shale, hard
Rock.
Shale, hard:
[ Y] RS B et
Shale, hard-----------=
Sandstone--- -
Shale, hard------ccemcmemoe oo e

150-104-15AAA
NDSWC 28

1900 feet Date

Topsoil, black-==-ew===v-=

Clay, yellow; a little fine gravel
Clay, yellow, SMOOth--=w--em—mccecona
Gravel, coarse, and mud-

262

drilled: 8/30/67
THICKNESS DEPTH
(FEET) (FEET)
3 3
40 43
3 46
76 122
3 125
25 150
6 156
69 225
30 255
8 263
33 296
7 303
15 318
5 323
31 354
1 355
38 393
1 394
14 408
2 410
20 430
1 431

6 437
13 450
12 462
8 470
8 478
64 542
28 570
56 626
10 636
5 641
10 651
11 662
22 684
9 693
103 796
11 807
21 828
1 829
40 869
2 871
20 891
1 892
38 930
5 935
18 953
37 990
280 1270
drilled: 6/14/57
2 2
9 11
32 43
17 60




NDSKC 25

LOCATION:  150-104-15ACB DATE DRILLED: 6/11/57
ALTITUDE: 1885 DEPTH: 60
{FT, NGVD) {FT)
POTENTIAL (vn) RESISTANCE (oHms) DESCRIPTION OF DEPOSITS
/3 /f’/ ALLUVIUM
<::: 0-11 Clay, yellow, smooth,
F 20 11-17 Sand and coal, fine to medium.
GLACIAL OQUTWASH
17-51 Sand and gravel, medium to
fine,
40
/"”// 51-60 Sand and gravel, medium to
coarse,
T 60
| w

Altitude:

GEOLOGIC
SOURCE

Altitude:

150-104-16BBB
(Log modified from Boyce Drilling, Inc.)

1889 feet Date drilled: 3/ /77
THICKNESS DEPTH
MATERIAL (FEET) (FEET)
Topsoil and sandy clay-----------ommoccoocoananan 85 85
Gravel- 10 95
Clay, gray 144 239
Rock - 2 241
Clay, gray 164 405
Coal- 13 418
Clay, gray; interbedded with sandstone------------ 37 455
Clay, gray; interbedded with rock------c=-cceoc-eu 184 639
Coal 6 645
Shale, gray; interbedded with rock-«---ccc-cceeeu- 230 875
Coal 10 885
Shale, gray, hard- 180 1065
Rock 3 1068
Clay, gray, hard 155 1223
Rock 1 1224
Shale; interbedded with sandstone---«---revcmuona- 61 1285
Sandstone: 48 1333
150-104-19ABA
(Log modified from Gulbraa Drilling Co.)

1890 feet Date drilled: 4/18/68
Clay, sandy---- 18 18
Sand- 65 83
Gravel and sand; water 10 93




NDSWC 19

LOCATION:  150-104-19C8C
ALTITUDE: 1892
(FT, NGVD)

POTENTIAL (mv) RESISTANCE (oHms)

DATE DRILLED: 5/24/57

DEPTH: 70

(FT)

DESCRIPTION OF DEPOSITS

—
ALLUVIUM
0-3 Clay, yellow,
20 3-21 Sand, fine.
21-37 Sand, fine to medium; contains
a little coal,
L GLACIAL OUTWASH
* 37-54 Sand, fine to coarse; a little
gravel,
54-70 Gravel, medium to coarse; a
little coal.
60
80 -
150-104-190DC1
NDSWC 1-860
Altitude: 1891 feet Date drilled: 3/21/67
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) (FEET)
Topsoil, silty, black-----ccemaomcmmmmnanacacaaaas 1 1
Clay, sandy, silty, yellowish-brown----w-ceeaoeoox 8 9
Sand, fine to medium- 17 26
Sand, fine to coarse; lots of coal and
about 25 percent gravel- 5 31
Clay, sandy, silty, olive-gray; sand
layers .and a 1ittle coal- 24 55
Gravel, fine to coarse- - 1 56
Sand, fine to coarse; about 25 percent
fine to coarse gravel; a little coal----wcomceun 4 60
Gravel, fine to coarse; sand and a 1ittle
[T e 9 69
Gravel, fine to coarse; sand and lots of
[T ) R e L L L L P LR L PRt 7 76
Sand, fine to coarse; gravel and a little
coal- 8 84
Gravel, fine to coarse; drills like it
is cemented 3 , 87
Clay, sandy, silty, light-gray to bluish-
gray; Fort Union bedrock 18 105

264




LOCATION:

ALTITUDE: 1887

{FT, NGVD)

POTENTIAL (mv)

NDSWC 3-860

150-104-19DDC2

RESISTANCE (oHms)

e

+ 100

L 220

0-1

L

26-31

80

120

140

160 1

180J

240 -

DATE DRILLED:  3/21/67

DEPTH: 80
FT)

DESCRIPTION OF DEPOSITS
Topsoil,
ALLUVIUM
Clay, silty, yellowish-brown,

Sand, medium, subangular to
rounded,

Sand, fine to coarse, well-
rounded.

No record.




NDSWC 5622
LOCATION: 150-104-190DD

ALTITUDE: 1892

(FT, NGVD)
GAMMA RESISTANCE
RAY {OHMS}
< 0-12

[ 107 12-20

L 20 1 20-52

- 30 .

o 40 E

L 50 4 52-79

L 60 3

L 70 4

L 80 79-81
81-93

L o0
93-102

- 1m 4

L1410 4

L120_ 266

DATE DRILLED: 10/11/79

DEPTH: 102
FTH

DESCRIPTION OF DEPOSITS

ALLUVIUM

Clay, very silty, dark-brown’
to dark-yellowish-brown.

Sand, fine to medium,
yellowish-brown, micaceous.

Sand, fine to medium,
dark-gray; fine pea-size
gravel layers; much scoria
and lignite.

GLACIAL OUTWASH

Gravel, medium to coarse,

Si1t, light-gray.

Gravel, very coarse, well-
rounded.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Claystone, silty, light-
greenish-gray to light-bluish-
gray.




150-104-20ABC

NDSWC 1281
Altitude: 1875 feet Date drilled: 2/04/58
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Clay, brown, smooth - 12 12
Sand, fine to coarse; a little sandy gray
clay and coal -—— 24 36
Sand, medium to coarse, and coal------=------eeuo 27 63

150-104-208BC1
{Log modified from Mann Drilling Co.)

Altitude: 1887 feet Date drilled: 10/24/66
S$ilt, sandy -—- - 20 20
Gravel- 4 24
SANGmmmmmm mmm e e e e 40 64
Gravel- 26 90
Clay 2 92
Gravel- -- 6 98
Bedrock 2 100

150-104-20BBC2

NDSWC 860
Attitude: 1885 feet Date drilled: 3/09/67
Topsoil, sandy, silty-------- 1 1
Sand, fine to medium----- 1 2
Clay, silty, sandy, light-olive-gray-----=~--=---- 3 5
Clay, sandy, silty, yellowish-brown 7 12
Clay, sandy, silty, olive-gray-------=ccc=wocauonn 2 14
Sand, fine to medium- 5 19
Gravel, fine to coarse 2 21
Sand, fine to coarse; lots of coal-=--s-cewocmuonn 30 51
Gravel, fine to coarse- 3 54
Sand, fine to coarse; lots of coal and
layers of silty clay 9 63
Gravel, fine to coarse; a little coal-------n-c--- 11 74




NDSWC

LOCATION: 150-104-20CBB DATE DRILLED: 10/24/66
ALTITUDE: 1892 DEPTH: 110
{FT, NGVD) (3]
POTENTIAL (v} RESISTANCE (oHMs) DESCRIPTION OF DEPOSITS
ALLUVIUM
0-5 Clay, silty, yellowish-gray to
light-olive-gray.
20 | . R
5-13 Sand, medium, light-gray, well-
sorted, subrounded,
13-42 Sand, very fine to medium,
olive-gray to dark-greenish-
L 40 gray; clayey and silty streaks.
42-57 Silt and sand, somewhat clayey,
very fine to fine,
GLACIAL OUTWASH
r 60
57-104 Sand and gravel, gray to brown,
subangular to subrounded.
- 80
TONGUE RIVER MEMBER OF
FORT UNION FORMATION
L 100 ﬁ .
104-110 Claystone, medium-gray, .
slightly hard.
120
1401
160
180
200 |
I 220 4
240 268




NDSWC 67-458

LOCATION:  150-104-20CCC1 DATE DRILLED: 10/23/66
ALTITUDE: 1890 DEPTH: 100
(FT, NGVD) {FT)
POTENTIAL (mv) RESISTANCE (ohms) DESCRIPTION OF DEPOSITS
<:::: ALLUVIUM -
Silt, dark-yellowish-brown,
} 2 Sand, fine to medium, gray,
well-sorted, very lignitic.
Clay, very silty to sandy,
light-olive-gray.
L a0 Sand, slightly clayey, fine,
gray.
( Clay, silt, and very fine gray
sand; interbedded.
60 GLACIAL OUTWASH
Gravel, fine to coarse, poorly
sorted; lenses of clay and silt
and some cobbles,
80
TONGUE RIVER MEMBER OF
~~ FORT UNION FORMATION
92-100 Claystone, medium-gray, smooth,
very tight.
100 {
120 1
140 {
160
180 |
L 200 4
| 220
240 ) 269




NDSWC 4-860

LOCATION: 150-104-20CCC2
ALTITUDE: 1890
{FT, NGVD}

POTENTIAL v} RESISTANCE toHMms)

é 2 0-1
;” -
(-—/‘» 40
| 60 52-59
61-8.
| 8o ,/”"
L100-
150-104-20CCC3
NDSWC 4-A860
Altitude: 1890 feet
GEOQLOGIC
SOURCE  MATERIAL

Clay, sandy, silty, yellowish-brown
Sand, fine to coarse; coal fragments

DATE DRILLED:  3/28/67

DEPTH: 84

(FT)

DESCRIPTION OF DEPOSITS
ALLUVIUM

Topsoil, silty, sandy,
yellowish-brown.

Clay, sandy, silty, yellowish-
brown.

sand, fine to coarse; coal
fragments.

Clay, sandy, silty, olive-gray;
layers of sand.

GLACIAL OQUTWASH

Gravel, clayey to sandy; a
little coal.

Sand, fine to coarse,

Gravel, sandy, fine to coarse;
a little coal.

Date drilled: 3/28/67

THICKNESS DEPTH

(FEET) _ (FEET)
---------- 1 1
---------- 29 40




NDSHC 6-860

LOCATION:  150-104-20CDA DATE DRILLED:  3/29/67
ALTITUDE: 1885 DEPTH: 105

{FT. NGVD} {FT)
POTENTIAL (Mv) RESISTANCE {oHws) DESCRIPTION OF DEPOSITS

// ALLUVIUM

Clay, sandy, silty, light-
yellowish-gray.

11-57 Sand, fine to coarse, lignitic,

GLACIAL QUTWASH

Gravel, sandy, fine to coarse,
lignitic.

Sand, fine t? coarse, lignitic;
some gravel Tayers.

Sand and gravel, fine to
coarse; many cobbles,

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

93-105 Claystone, sandy, silty, light-
gray to bluish-gray.

140

180 |

200 4

220 4

240 271




Altitude:

GEQOLOGIC
SOURCE

Altitude:

150-104-21CAD
(Log modified from E. C. Gendron & Sons)

1900 feet Date

MATERIAL

150-104-21CDB
{Log modified from Boyce Drilling, Inc.)

1900 feet Date

Clay, gray------==--=--==-cosssme=ccaocsoo-ammcaos
Sand, gray
Clay, gray-
Sandstone~----=-==mc-ecc--
Clay, gray; layers of sand
C0al---=m-ccemmmmmmmommmee
Clay, gray----------==-===-==-==c===
Sand-
Coal-
Clay, sandy, gray
Sandstone----
Clay, sandy, gray; interbedded with sandstone-----
Sandstone~-==-====mcneaca== —
Clay, gray; interbedded with sandstone
Sand, gray-----~==---=c-==m-===msommoo-sass
Clay, gray-------=--===--=-csmmmemmessconooosemmos

drilled:

THICKNESS
(FEET)

18
74
8
2

drilled:
53

4/24/69

DEPTH
(FEET)

18
92
100
102

8/23/77




NDSWC 5-860

LOCATION:  150-104-29BBB DATE DRILLED:  3/28/69
ALTITUDE: 1890 DEPTH: 84
. (FT, NGVD) FT}
POTENTIAL (mv) RESISTANCE (oHMS) DESCRIPTION OF DEPOSITS
ALLUVIUM
<::::”—’—-—,/ 0-9 Clay, sandy, silty, yellowish-
brown,
20 X sl
9236 Sand, fine to coarse, lignitic.

36-38 Clay, sandy, silty, yellowish«
0 | gray.

38-39 Sand, fine to coarse, lignitic.

9-41. Clay, sandy, silty, yellowish-
brown,

GLACIAL QUTWASH
—— 5;"'41-84 Sand and gravel, fine to

coarse, lignitic; interbedded.

80 1
L 100
150-104-298BC1
NDSWC 20
Altitude: 1885 feet Date drilled: 5/27/57
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Clay, yellow, smooth 21 21
Sand, fine to medium; a little coal-----cmeccncnan 22 43
Ctay, sandy, gray 3 46
Gravel, fine to medium; shale pebbles;
and €oal--e=mmscmcmcmm e 15 61
Gravel, medium to coarse; shale pebbles;
and a little coal- - 24 85
273




NDSWC 21
LOCATION: 150-104-2988C2
ALTITUDE: 1830
{FT, NGVD)

DATE DRILLED:  5/28/57
DEPTH: 90
{FT)

POTENTIAL tMv) RESISTANCE (oHMs) DESCRIPTION OF DEPOSITS

ALLUVIUM
0-11 Clay, yellow, smooth,
20 11-23 Sand, fine to medium,
23-33 Sand, fine to medium, lignitic.
33-39 Coal.
40 39-42 Clay, sandy, gray.
GLACIAL OUTWASH

42-53 Gravel, fine to coarse,
lignitic.
60 X
53-80 Gravel, medium to coarse.
L 80-90 Gravel, coarse, and
80 =~ cobblestones. ’
L 100 |
150-104-29BCB
(Log modified from Mann Drilling Co.)
Altitude: 1890 feet Date drilied: 10/24/66
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) {FEET)
Topsoil e L L L P L e R 6 6
Silt, sandy-----=-secmmmce e 36 42
Gravel------ ———— - -- 30 72
Sand-—-cm o e e oo 3 75
Gravel 15 90
Fort Union bedrock-------ccoommcmmmm e 10 100
150-104-29CCB
NDSWC 1283
Altitude: 1885 feet Date drilled: 4/14/58
Clay, yellow, smooth---- --- 12 12
Sand, medium to coarse, and a lot of coail 31 43
Gravel, medium to coarse, and coal---==-eceux 15 58
Shal@m e m e e e e e e e 5 63

274




NDSWC 22

LOCATION:  150-104.29CCC DATE DRILLED:  5/28/57
ALTITUDE: 1890 DEPTH: 60
(FT, NGVD) (FT)
POTENTIAL (v} RESISTANCE (otims) DESCRIPTION OF DEPOSITS
__’-——/
< ALLUVIUM
0-4 Clay, brown,
L 20 4-12 Clay, slightly sandy, yellow.
12-33 Sand, fine to medium.
GLACIAL OUTWASH
L 40 33-41 Gravel, fine to medium,
lignitic; clay lenses.
41-60 Gravel, medium to coarse.
} 60
- 80
150-104-30AAA
NDSWC 18
Altitude: 1890 feet Date drilled: 5/22/57
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) (FEET)
Clay, yellow===--c=-oocmmcmommccan oo -- 6 6
Sand, fine to medium, and a little coal------ve-u- 26 32
Clay, tight-blue, smooth------cc-moommmmccamcano. 14 46
Gravel, medium to coarse; shale pebbles;
and coal------ - --- 24 70
150-104-30ABB
NDSWC 17
Altitude: 1885 feet Date drilled: 5/18/57
Clay, yellow 6 6
Sand, fine to medium, and a 1ittle coal-~=-ccmeaax 48 54
Gravel, fine to medium, and a little
sandy gray clay 7 61
Gravel, medium to coarse- -- 9 70
Gravel, coarse----- ———- -- 27 97
150-104-30ABC
NDSWC 1282
Altitude: 1890 feet Date drilled: 4/11/58
Clay, gray, smooth- - ——— 8 8
Sand, fine to coarse, and coal 23 31
Gravel, medium to coarse--------w-- 32 63
Gravel, medium to coarse, and coal-----mocemocanao 18 81
Clay, smooth ——- 3 84




LOCATION:
ALTITUDE: 2300
(FT. NGVD)

NEUTRON GAMMA
(AP RAY

NDSWC 5939, 6164

151-095-0408D1, 2

RESISTIVITY
{OHM-M}
L 0-65
1001 65-75
75-95
L 95-115
2001 115-200
200-210
L 210-290
300
290-385
o
385-440
440-555
| 00 ]
555-590
590-665
- Gw-
665-680
700 680-800
600 | 800-900
| 0004 900-920
920-1060
1000 1060-1120
1120-1160
1100
1160-1180
1180-1260

F1200° 276

DATE DRILLED: 6/30/81
DEPTH: 1620
(FT)
DESCRIPTION OF DEPOSITS

SENTINEL BUTTE MEMBER OF
FORT UNTON FORMATION

Siltstone and claystone.
Lignite,

Siltstone, gray.

Lignite and claystone,
Siltstone and claystone, gray.
Lignite.

Siltstone and claystone, gray,
carbonaceous.

Sandstone, silty, gray.

TONGUE RIVER MEMBER OF
FORT_UNION FORMATION

Siltstone and lignite, sandy,
gray.

Siltstone, lignitic.

Lignite.

Siltstone and claystone, gray.

Lignite.

Siltstone, clayey, sandy.

Siltstone and. claystone.

Siltstone, sandy.

Siltstone and claystone,

Siltstone and sandstone,

LOWER PART OF
FORT UNION FORMATION

Claystone, silty, gray.
Lignite,

Siltstone, sandy, gray.



ALTITUDE: 2300
(FT. NGVD

NEUTRON GAMMA
(APY) RAY

t 3

NDSWC 5939, 6164, Continued
LOCATION: 151-095-04DBD1, 2

-13001

r-‘MOO‘

- 15001

L 1600-

F1700-

1800+

»—IQX)-}

| 2000

21004

23001

RESISTIVITY

{OHM-M)

L 2400

277

1260-1275

1275-1380

1380-1450

1450-1620

DATE DRILLED: 6/30/81

DEPTH: 1620
(FT)

DESCRIPTION OF DEPOSITS

LOWER PART OF
FORT UNION FORMATION,
Continued

Claystone, brown,
carbonaceous.

Sandstone, silty, fine,
greenish-gray.

Sandstone and siltstone, fine,
gray.

Siltstone and claystone, gray.




NDSWC 6164, Continued

LOCATION: 151.095-04DBD2

ALTITUDE: 2300
{FT, NGVD)

TEMPERATURE (°F)

DATE DRILLED:

DEPTH:
FT)

1620

6/30/81

DESCRIPTION OF DEPOSITS

L 100 4

+ 300 +

- 500

700 <

| aoo |

}-1100-

L1200

T
55

T
60

1
65

£y

75

80




TION: 151095040802 | 1C Ot Continued
OCATION: -095-04D

: DATE DRILLED: 6/30/81
ALTITUDE: 2300

e D‘EFI::'H: 1620

TEMPERATURE (oF) DESCRIPTION OF DEPOSITS
T T T T I 1
55 60 65 70 75 80
F3001
| 14004
. 1500 4
rimj
1700

Hsmw

1900 1

2100




Altitude:

GEOLOGIC
SOURCE

Altitude:

Altitude:

151-095-29ABB
{Log modified from Kieson Drilling)

2440 feet Date drilled: 2/12/75
THICKNESS DEPTH
MATERIAL {FEET) {FEET)
BT T L 1 1
Clay=mm==mmmmemmomemeesemeeccmamaasmmnmsomeoosoo 13 14
Clay, sandy, gray 12 26
2 28
3 31
Clay, gray 8 39
Clay, sandy-=-------=ccremraacmaarammmacmmanan 8 47
Sand, yellow 4 51
Coal---~---- - 2 53
Clay, gray----- 12 65
Sand, coarse 8 73
(o L L e L L 7 80
161-095-29BCB
(Log modified from Thompson Drilling Co.)

2340 feet Date drilled: 4/08/76
[T | B 3 3
Clay, blue 25 28
Sand, gray---------=--me-csemmeoeceooo 17 45
Sand, brown------ 13 58
Sand, gray---------- 17 75
Sand, blue-c-=eemmmmmcem e e 5 80

151-095-36ABA
{Log modified from Aberle Well Co.)

2290 feet Date drilled: 5/22/73
L R et e 2 2
Clay, yellow-=---m-cmeoomom o cmmocmco oo oo 26 28
Sand- -- 1 29
Clay, yellow--—---- 11 40

280




LOCATION:

ALTITUDE:

(FT, NGVD}

NEUTRON
{AP1)

|

\f

NDSWC 6053
151-095-36BBA

2262

S.P.
Mv)

- 100

I 300 -

1000-

|-1100

1-122

122-163

163-235

235-296

296-310
310-370

370-412
412-550

550-680

680-720
720-890

890-1000

1000-1280

DATE DRILLED: 5/28/82

DEPTH:
{FT)

1280

DESCRIPTION OF DEPOSITS
Topsoil.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone and claystone,
sandy, olive-gray.

Sandstone, silty, fine to
medium, greenish-gray;
limestone at 130 feet.

Claystone and lignite,
sandy.

silty,
Sandstone, silty, fine to
medium,

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Lignite.

Siltstone and claystone, gray,
carbonaceous.

Sandstone, silty, fine,

Siltstone and claystone,
sandy, gray.

Sandstone, silty, fine, gray.

Claystone and Tignite.

Siltstone and sandstone, fine;
hard Timestone,

Siltstone and claystone,
sandy, olive-gray,
carbonaceous.

LOWER PART OF
FORT _UNION FORMATION

Siltstone and claystone,
sandy, olive-gray.




LOCATION:
ALTITUDE:

{FT, NGYD}

NEUTRON
(AP1}

NDSKC

151-095-36BBA

2262

S.P.

MV}

1400+

- 15001

1600

L1700-

1800

1900

r21oo-

2200 4

+2300-

1300

- 2400-

6053, Continued

282

DATE DRILLED: 5/28/82

DEPTH: 1280
(FT}

DESCRIPTION OF DEPOSITS




NDSWC 6053, Continued

LOCATION: 151-095-36BBA DATE DRILLED: 5/28/82

ALTITUDE: 2262

DEPTH: 1280
{FT, NGVD} .
GAMMA RESISTIVITY
RAY (OHM-M)
DESCRIPTION OF DEPOSITS
——_
——
::>
P e
=

i: 100

= o]

=
9
- 400{
s
™
=
L 600 -
I
L 700 |
=
—
]
e ——
. 8
oo

2? 1000

1100+

) ;- L1200 ] 283




NOSHC 6053, Continued
LOCATION: 151-095-3688A DATE DRILLED: 5/28/82

ALTITUDE: 2262 DEPTH: 1280
(FT, NGVD) {FT)

GAMMA RESISTIVITY
RAY (OHM-M)

_E» pu DESCRIPTION OF DEPOSITS

1300}

1400

1600

1600 4

1700

1

r—1900~

2100

2200

| 2400, 284




151-095-36B8A NDSWC 6053, Continued
LLOCATION: ~U35- DATE DRILLED: 5/28/82
ALTITUDE: 2262

e DEPTH: 1280

{FT}

TEMPERATURE (°F) DESCRIPTION OF DEPOSITS
T T T T T 1
55 60 65 70 75 80

L 100 4

I 200

1000

1100




NDSWC 6053, Continued

LOCATION: 151-095-36BBA

ALTITUDE: 2262
{FT, NGVD}

F 100

I 200

L 300

F 400

F1000

1100+

BULK DENSITY

DATE DRILLED: 5/28/82

DEPTH:
(FT)

1280

DESCRIPTION OF DEPOSITS
==

L1200

286




LOCATION: 151-095-36BBA

NDSWC 6053, Continued

DATE DRILLED: 5/28/82

ALTITUDE: 2262 DEPTH: 1280
{FT, NGVD) #7
BULK DENSITY DESCRIPTION OF DEPOSITS
[ 13001
- 1400
151-096-02AD
{Log modified from Thompson Drilling Co.)

Altitude: 2385 feet Date drilled: 8/19/74
GEOLOGIC THICKNESS DEPTH
SQURCE  MATERIAL (FEET) (FEET)
Soil 2 2

R E L LR PR PR PR P 53 55

Coal -- ——- 10 65

Clay--ecmvmmcem e e e e e et e e 45 110

Hard shell- 5 115

Clay 5 120

Sand- 55 175

151-096-09ABB
{Log medified from B & K Water Well Drilling Co.)

Altitude: 2285 feet Date drilled: 5/07/76
Topsoil 2 2

Clay, brown- 8 10

Sand, brown, and clay------=--wmccmcommonmemaan - 3 13

Sand, brown- 65 78

Clay, sandy, gray 3 81

Sand, grayish-blue- 11 92

(0A) e mmmc e m e e et ccc e ac e cac o 3 95

Sand, blue: 14 109

Clay 1 110

287




Altitude:

GEOLOGIC
SOURCE

Altitude:

Altitude:

Altitude:

151-096-10CDD
{Log modified from Kieson Drilling)

2300 feet Date drilled: 6/21/76
THICKNESS DEPTH
MATERIAL (FEET) (FEET)
Topsoil---m--mmmu- 2 2
Clay, sandy- 8 10
Sand---=--emmmeame 20 30
Gravel and sand 4 34
Sand------- 1 35
Sand, coarse---- 5 40
Sand 10 50
Clay--- 3 53
Sand 8 61
Gravel and sand 6 67
Sand, coarse, and gravel 9 76
———- -- 1 77
3 80
7 87
- 10 97
--------------------------- 3 100
151-096-118CD
(Log modified from Ralph Wold Well Drilling)

2290 feet Date drilled: 8/22/74
Clay, sandy------- 6 6
Gravel----=cnc-- 2 8
Sand, yellow 7 15
Sand, gray 45 60
Sand, blue- 10 70

151-096-14BDA
{Log modified from Kieson Driliing)

2330 feet Date drilled: 2/16/76
Topsoil-=c-vemmu- r 2 2
Clay, sandy------ 18 20
Coal--- 1 21
Clay 9 30
Sand, coarse 9 39
Clay 9 48
Coal---- - 4 52
Clay--- - 7 59
Coal------- - 3 62
Sand---==ccmmmcrmnnn 5 67
Clay--====c=cccca-n- 3 70

151-096-24BBB
NDSWC 1494

2018 feet Date drilled: 4/16/59
Topsoil, sandy, brown---- 4 4
Clay, brown, smooth-------- 8 12
Clay, yellow, smooth-------- 41 53
Clay, yellow, and fine gravel--------ececemocccaa- 9 62
Clay, brown, black, and yellow---- 21 83
Clay, sandy, blue and black---=---=vccwu--- 26 109
Clay, sandy, gray 28 137




NDSWC 11546

LOCATION: 151-096-28CCD DATE DRILLED:  5/05/81
ALTITUDE: 2260 DEPTH: 260
(FT, NGVD} T}
POTENTIAL (mv) RESISTANCE (oHms) DESCRIPTION OF DEPQOSITS
] COLLUVIUM
§> 0-58 Sﬂ'g, dark-yellowish-brown,
pu argillaceous.
20
40
LAKE BEDS
58-65 Silt, clayey, olive-gray.
I 60
65-135 Clay, dark-greenish-gray,
scoriaceous,
80
100
120

135-172 Clay, black, plastic.

140

) GLACIAL OUTWASH

y
; 172-201 Sand and gravel,
180
§ SENTINEL BUTTE AND

TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

200 4 201-260 Sandstone, fine,

i‘\ 220
240 289




NDSWC 11546, Continued

LOCATION: 151-096-28CCD DATE DRILLED:  5/05/81
ALTITUDE: 2260 DEPTH: 260
{FT, NGVD) ((31]
POTENTIAL iMv) RESISTANCE torms) DESCRIPTION OF DEPOSITS
260 -

151-096-29DDD
(Log modified from Kieson Drilling)

Altitude: 2270 feet Date drilled: 1/30/75
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) {FEET)
TJopsoil- i 1
Clay and sand 14 15
Coal---—m--mmmrmmce e eeee 4 19
Clay 7 26
(X ) 4 30

290




NDSWC 11547

LOCATION:  151-096-30AAA DATE DRILLED:  5/05/81
ALTITUDE: 2259 DEPTH: 120
(FT, NGVD) ) FT)
POTENTIAL vy RESISTANCE (oHMs) DESCRIPTION OF DEPOSITS
’<\ COLLUVIUM
{ 0-48 Silt, dark-yellowish-~brown,
argillaceous,
| 26
40
LAKE -BEDS
48-72 Clay, silty, olive-gray,
scoriaceous.
f 80
GLACIAL OUTWASH
72-75 Sand and gravel.
80 SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION
75-120 Sandstone, fine; lignitic from
L 100 4 116 to 118 feet.
120 |
740 {
160 1
180 4
- m 4
1 220}
240 - 291




LOCATION:
ALTITUDE:

{FT, NGVD)

NEUTRON
{AP1}

151-096-36AAA
2490

S.P.
(Mv}

.100;
+ 200 1
_3m~
I 400 -
_500W
| 600 4

- 700

1000

1100

-12mJ

NDSWC 6051

292

12-225

225-250
250-375

375-410

410-525

525-715

715-850

850-965

965-975
975-1150

1150-1300

DATE DRILLED: 12/08/81

DEPTH: 1300
{FT)

DESCRIPTION OF DEPOSITS

Colluvium.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone and sandstone, fine
to medium, gray, lignitic.

Claystone and lignite.

Siltstone and sandstone.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Claystone and lignite.

Siltstone and claystone,
greenish-gray, bentonitic,
lignitic.

Siltstone and sandstone, gray,
Tignitic,

Claystone and lignite.

Siltstone and sandstone, fine
to medium,

Lignite.

Siltstone and claystone,
sandy, gray.

. LOWER PART OF
FORT _UNION FORMATION

Siltstone and claystone,
greenish-gray.




NDSWC 6051, Continued

LOCATION: 151-096-36AAA
DATE DRILLED: 12/08/81

ALTITUDE: 2490
(FT, NGVD) DEPTH: 1300
{FT}
NEUTRON S.P.
{API) (Mv)

DESCRIPTION OF DEPOSITS

714007

11500

'1600“

L1700

rwoo-

Lwoo-

2100

'22001

23001

L2400 293




NDSWC 6051, Continued

. 151-096-36AAR
LOCATION: DATE DRILLED; 12/08/81

ALTITUDE: 2390
(FT, NGVD} DEPTH: 1300
(FT)
GAMMA RESISTIVITY
RAY {OHM-M)

DESCRIPTION OF DEPOSITS

- 100

o] —

‘: FAOO*
" V > 600

L 800
1000
L1004
' L1200 - 294

700 4




NDSWC 6051, Continued
LOCATION: 151-096-36AAA

ALTITUDE: 2490
{FT, NGVD)

GAMMA RESISTIVITY
RAY (OHM M}

[ 1300

1400

F1500-

- 16001

'1700J

1800

- 1900

22001

L 24004 295

DATE DRILLED: 12/08/81

DEPTH: 1300
{FT)

DESCRIPTION OF DEPOSITS




NDSWC 6051, Continued
LOCATION: 151-096-36AAA

ALTITUDE: 2490
{FT, NGVD)

BULK DENSITY

- 100

',200_

I 400 -

1100+

L1200 J
296

DATE DRILLED: 12/08/81

DEPTH: 1300
{FT)

DESCRIPTION OF DEPOSITS




NDSWC 6051, Continued

ILOCATION: 151.096-36AAA
ALTITUDE: 2490

DATE DRILLED: 12/08/81

DEPTH: 1300

{FT. NGVD} (FT)
BULK DENSITY DESCRIPTION OF DEPOSITS
I 13001 é
- 1400
151-097-20B0D
(Log modified from Thompson Drilling Co.)
Altitude: 2220 feet Date drilled: 9/13/77
GEOLOGIC THICKNESS DEPTH
SQURCE _ MATERIAL (FEET) (FEET)
Topsoil------ 3 3
Clay=-mmemoemm e m e e e e 3 6
€0al~ e e e 4 10
Clay--- 15 25
Sand-- 18 43
(W1 ) R LT EE R R e 6 49
Clay-~remmerm e e e 3 52
SANd--= - oo 73 125
Hard shell- 4 129
Sand, dirty----cccccmmcccmmmc e eaecaa 16 145
Sand, clean- 10 155
Clay - 2 157
Sand, blue--- - - 3 160
Coal- 5 165
Clay- - 8 173
151-097-33CB
(Log modified from Ralph Wold Well Driiling)
Altitude: 2240 feet Date drilled: 9/20/73
AN~ o= m o oo e 6 6
Scoria till- 8 14
Clay-meemmmem e e 4 18
AN - m oo e 16 34
Clay------ 6 40

297




LOCATION:

ALTITUDE:
(F¥, NGVD}

POTENTIAL

151-098-04CDD

2003

Mv)

NDSWC 11593

RESISTANCE (oHMS)

F 220 1

100

120 4

140

180

240 -

0-49

49-96

96-120

DATE DRILLED: 5/20/81

DEPTH: 120
(FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Silt, dark-yellowish-brawn,
argitlaceous,

LAKE BEDS

Clay, dark-greenish-gray,
plastic; scoria at 865 feet.

SENTINEL BUTTE AND

TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

Sandstone, fine, gray.




NDSWC 11594

LOCATION: 151-098-04DDC DATE DRILLED: 5/20/81
ALTITUDE: 1985 DEPTH: 140
IFT, NGVD) fat)
RESISTANCE (oHMs) DESCRIPTION OF DEPOSITS
COLLUVIUM
0-19 Silt, dark-yellowish-brown,
argillaceous.
20
LAKE BEDS
19-36 Silt, olive-gray, argillaceous,
ALLUVIUM
40
36-89 Sand, coarse.
- 80
80 4
89-129 Sand and gravel.
100

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
120 4 UNDIFFERENTIATED, OF
FORT _UNION FORMATION

129-140  Claystone, gray.

140

160

180 {

| 220

240 299




151-098-05CCD
(Log modified from Thompsan Drilling Co.}

Altitude: 2130 feet Date drilled: 2/19/74
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
LY 1 S Rttt 3 3
Clay-==m==m-=--cc-msccrmmmmormococcsmsomosomoooeoooo 27 30

Scoria- B L L L L L Lt L DL Lttty 2 32

Clay o memem oo —--- 26 58

£0a)-—-mmmmmmemmmm e e eeecmemommao oo mamsmmee 7 65
Clay==-=-===ccmomccrmmmm—reemcoasoo-ossmmoseosono- 10 75

SaNd---re-m-rmemmme—mememmeeemcaaeeec oo aoone 5 80

Coal -- 4 84
C1ay-==-===--s=cmmmmammmeemo—sssosesesoomoeo o 26 110

Sand, soft, clean; water------=--c----c--e--comeooo 25 135

151-098-08BCB
{Log modified from Thompson Drilling Co.)

Altitude: 2110 feet Date drilled: 8/10/74
L 1 D et ettt 2 2
Clay---r===c-cwemccamaacnm~ 12 14
Clay, bentonitic, soft. 6 20
Clay-—----——==-om—memmorocoooomooonn 22 42
Coal-- 6 48
Clay---- 7 55
Clay, muddy, soft 5 60
Sand--- 10 70
Coal------remmeonn -—- 5 75
Clay-=mm=m==--c=-=smmmmmmm——ooeeooooaemmoe 21 96
Sand, dirty-------ccce-mmmmomemcooocoomoneosoaaon 14 110
Sand, clean-------====r-=-- 5 115

151-098-09AAA
NDSWC 1490

Altitude: 1983 feet Date drilled:  4/13/59
Topsoil, sandy, brown----------------cecc-mocoo-o- 2 2
Clay, sandy, light-brown------------scccom=eooon-- 3 5
Ti11, yellow to buff, oxidized, and fine

sand; scoria pebbles-------crecmcccmaacomcnanann 16 21
Til1, gray, and fine sand; scoria and

carbonate pebbles----=---mcoecccommmmnocnanmnnnn 8 29
Sand, fine to coarse, and fine gravel;

lignite and subangular scoria pebbles----------= 11 40
Clay, sandy, light-gray; scoria and

lignite fragments-----=--=---ooccomsomwommmnoo- 24 64
sand, fine to medium; fine grains of

lignite-—------memcmmmmmmmommemccccmeo oo n oo 19 83
Sand, coarse, and fine gravel; scoria

and subangular lignite pebbles-~---=---ccr-coco-- 45 128
Clay, sandy, light-gray; Fort Union

Formation----- -— 8 136

300




Altitude:

GEOLOGIC
SOURCE _

Altitude:

151-098-09BAA
NDSWC 1491

2003 feet Date

MATERTAL

Topsoil, sandy, brown- ——-- e
Clay, silty and sandy, 1ight-olive-gray;

scoria and lignite fragments
Ciay, gray to blue, SMOOth--~-c-cmmmcmcmccccee
Clay, silty, gray
Clay, sandy, light-gray; lignite fragments--------
Clay, sandy, shale-like, gray; Fort Union

Formation--- --

151-098-108BBB
NDSWC 1489

1983 feet Date

Topsoil, sandy, brown--------ececcccmcccmmmmcecns
Clay, silty and sandy, olive-gray------~---weacuan
Sand, fine to coarse, and dark-gray dirty

clay; scoria and lignite fragments-----e-cce-eax
Sand, fine, dirty; scoria and lignite

fragments
Clay, silty and sandy, olive-gray-----------—-----
Sand, coarse, to coarse gravel; scoria

and lignite fragments-----cccmoecamccccncaanaaan
Clay, sandy, 1ight-gray; Fort Union Formation-----

301

drilled: 4/14/59
THICKNESS DEPTH
(FEET) (FEET)

4 4

48 52

13 65

28 93

13 106

10 116
drilled: 4/10/59
2 2

9 11

28 39

12 51

23 74

25 99

17 116




NDSWC 11350

LOCATION:  151-098-220DAA
ALTITUDE: 2020
(FT, NGVD)

POTENTIAL (mv) RESISTANCE (oHMs)

0-1
1-14
20
14-28
28-29
40
29-41
8 41-42
42-45
80 -
46-60
60-62
100 1 62-67
67-80
120
140 -
160
180 4
N 2m 4
220
L 240 302

DATE DRILLED:  9/09/80
DEPTH: 80
FT)

DESCRIPTION OF DEPOSITS
COLLUVIUM

Topsoil,

Clay, silty, dark-yellowish-
brown,

Silt, clayey, brown,
Sand, very fine to very coarse.

TILL(?)

Clay, olive-black; fine sand
and silt.

ALLUVIUM
Lignite.
Sand and gravel; lignite.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Sandstone, fine, subrounded.

{laystone, dark-gray,
consolidated.

Lignite.
Claystone, silty, and clayey

silt; all dark brown, gray, or
black.




NDSKC 11348

LOCATION:  151-098-26CBC DATE DRILLED: 9/09/80
ALTITUDE: 2026 DEPTH: 100
{FT, NGVD) FT)
POTENTIAL tvv) RESISTANCE (oHms) DESCRIPTION OF DEPOSITS
/ COLLUVIUM
0-14 Ctay, dark-yellowish-brown,
20 LAKE BEDS
14-68 Silt and clay, olive-gray to
black; some fine sand.
40
e ALLUVIUM
68-69 Sand, gravel, and Yignite.
N
69-80 Sand and silt, clayey, olive-
gray.
8 SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
80-100 Claystone, medium-dark-gray,
consolidated,
100
120 1
140 1
160
180
200 4
220 4
240 303




NDSWC 11349

LOCATION: 151-098-27AAA
ALTITUDE: 2025
(FT, NGVD}

POTENTIAL (mv) RESISTANCE ioHms)

0-14
20 14-23
23-31
0 | 31-49
49-52
60 52-126
80
100 1
120
126-200
140
160
r 180 4
200
220
240 304

DATE DRILLED:  9/09/80

DEPTH: 200
(FT}

DESCRIPTION OF DEPOSITS

COLLUVIUM
Clay, dark-yellowish-brown,
Clay, sandy, gray.
Sand, clayey, fine.
LAKE BEDS
Clay, greenish-black.
ALLUVIUM
Sand, fine to medium.
Silt and clay, dark-greenish-

gray to olive-black; some fine
sand,

SENTINEL BUTTE MEMBER OF
FORT UNIGN FORMATION

Claystone and silty clay; dark
gray to black; some sand and
coal,




151-098-29CCB1

NDSWC 1449
Altitude: 2025 feet Date drilled: 11/13/58
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Clay, Vight-bluish-gray; large proportion
of fresh blue shale flakes--------cccmcmmamao._ 7 7
Sand, very fine to fine; shale flakes---«-cceeecaan 3 10
Clay, siightly sandy, yellow to blue,
0XTdiZ@d=~ocmmmm o e m e e 12 22
Sand, fine; includes clay -—- 4 26
Clay, silty, gray to bluish-gray, smooth;
a few lignite fragments----c-cmcmmcmmmceeooos 21 47
Clay, sandy, gray, and medium sand------eemeeecea- 5 52
Clay, silty, gray 11 63
Sand, coarse, clean, and fine to medium
gravel = - oo e el 36 99
Clay, silty, gray 6 105

NDSWC 11746

LOCATION: 151-098-29CCB2 DATE DRILLED:  9/24/81
ALTITUDE: 2026 DEPTH: 40
{FT.NGVD) {FT)
POTENTIAL (mv) RESISTANCE (oHMs) DESCRIPTION OF DEPOSITS
< COLLUVIUM

0-13 Sand, silty, clayey.
} L 20 ALLUVIUM

Sand, coarse.

=
13-18>~
?18-27 Sand, very coarse,

40 + SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

27-40 Claystone, olive-gray.
| 60

80

100

120

140 | 305




151-098-30ADD

NDSKWC 1492
Altitude: 2020 feet Date drilled:  4/14/59
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL . (FEET) {FEET)
Topsoil, sandy, browp--------cco---occocoommmmouan 1 1
Clay, sandy, yellow to brown-- 4 5
Sand, fine, dirty 6 il
Clay, sandy, gray; scoria fragments-----w-------u- 8 19
Sand, fine, dirty; lignite grains and
scoria fragments-------ecemmermmemmcccmnoo—ooooo 23 42
Clay, sandy, gray; scoria and lignite
fragments--- - 11 53
Lignite--- 11 64
Clay, gray, smooth; scoria and lignite----------—-- 10 74
Clay, sandy, gray; Fort Union Formation 10 84
151-098-30DAA
NDSWC 1450
Altitude: 2020 feet Date drilled: 11/21/58
Clay, blue, smooth-- 6 6
Sand, fine to coarse----- 92 98
Clay, sandy, gray- 7 105
NDSWC 11744
LOCATION:  151-098-310CC DATE DRILLED: ~ 9/24/81
ALTITUDE: 2050 DEPTH: 80
(FT, NGVD) Lad
POTENTIAL tmwv) RESISTANCE (oHMS) DESCRIPTION OF DEPOSITS

COLLUVIUM
0-20 sand, silty, clayey, fine.
20 LAKE BEDS
20-24 Sand, silty, clayey, olive-

gray.
\ ALLUVIUM
0 24-68 Sand and gravel.
SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
60 FORT UNION FORMATION
68-80 Sandstone, fine to medium.




RDSWC 11557

LOCATION: 151-098-310DA
ALTITUDE: 2045
(FT, NGVD)

POTENTIAL mvi

RESISTANCE ioHMms)

§

<

>
7
3

100

140

160 1

220

240 -

2

I

=
=

4-7
7-17

17-29

29-69

69-80

DATE DRILLED: 5/06/81
DEPTH: 80
(FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Silt, yellowish-brown,
argillaceous.

Sand and gravel, silty.

Silt, dark-yellowish-brown.
LAKE BEDS

Silt, olive-gray, argillaceous.
ALLUVILY

Sand.

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,

UNDIFFERENTIATED, OF
FORT UNION FORMATION

Claystone, silty, light-gray.




NDSWC 56

LOCATION: 151-098-31DDC

ALTITUDE: 2052

(FT, NGVD)

GAMMA
RAY

RESISTANCE
{OHMS)

+ 20 4

L 40 -

I 60 4

- 100

120

L 140 4

+ 160

- 180

l-200

220

L 2404

14

308

2-19

19-30

30-51

51-65

65-99

99-114

114-124

124-142

DATE DRILLED: 10/05/79

DEPTH: 142
(FT)

DESCRIPTION OF DEPOSITS
Topsoil, dark-brown,
TILL
Clay, silty, very sandy,
dark-yellowish-brown; thin
gravel and sand.
Clay, dark-gray to dark-brown.
LAKE BEDS

Sand, silty, clayey, very
fine, dark-gray, lignitic.

Silt, very clayey, sandy,
greenish-gray to bluish-gray.

ALLUVIUM

Sand and gravel, medium to
very coarse,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone, light-grayish-
green, siliceous.

Claystone, dark-grayish-green,
tight.

Sandstone, silty, fine, light-
grayish-blue,




151-098-32CCC

NDSWC E
Altitude: 2060 feet Date drilled: 5/08/80
GEOLOGIC THICKNESS DEPTH
_SOURCE _ MATERIAL (FEET) (FEET)
Sand, fine to medium; some yellowish-
brown gravel R e e L L L EL L 6 6
Clay, yellowish-brown, hard, brittle------cc-ceeeo 12 18
Sand, fine, yellowish-brown 15 33
Boulder---=me-eamemee e ccc e e em e 1 34

Sand, medium to coarse, and fine brown
subrounded gravel; gravel predominantly

rock fragments; some pebbies and cobbles~-----—- 11 45
Clay, silty, light-olive-gray, soft;

drills hard - - 8 53
Lignite- --- 10 63
Clay, slightly silty, olive-gray, firm,

sticky; some reddish brown-----e-weeeaccemeaana 20 83

151-098-33CCC
NDSWC 11741

Altitude: 2060 feet Date drilled: 9/23/81
Topsoil -- 3 3
Sand and gravel, brown-------cesmemommmomecn——eae 1 4
Sandstone, fine to medium--- 10 14
Claystone, medium-gray----=---===-mecccecaacccaaan 6 20
) NDSWC 11347
LOCATION:  151-098-34DDC DATE DRILLED:  9/08/80
ALTITUDE: 2020 DEPTH: 80
{FT, NGVD} F7)
POTENTIAL (mv) RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS
—
[ COLLUVIUM
0-13 Clay, silty, dark-yellowish-
} brown.
< » LAKE BEDS
} 13-24 Silt, clayey, olive-black.
<:fi:: ALLUVIUM
© — —_—
i:: 24-29 Sand, gravel, silt, and clay.
::jf; 29-48 Clay, olive-black; siit and
sand.
60 SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
48-64 . Sandstone, fine.
5' 64-72 Clay, dark-brown, consolidated.
80 72-73  Lignite and silt.
73-80 Claystone and silt, brown to
greenish-gray.
I 100

309




LOCATION: 151-098-36CDC

NDSWC 11737

ALTITUDE: 2052 DEPTH:

{FT, NGVD}

{FT}

DATE DRILLED:

100

9/23/81

POTENTIAL mv} RESISTANCE {oHms} DESCRIPTION OF DEPOSITS

Altitude:

GEOLOGIC
SOURCE

40

60

COLLUVIUM

42-56 Sand, clay.

0-25 Silt, dark-yellowish-brown,

P/ 2522 sand, mediun.

LAKE BEDS

ALLUVIUM

76-91 Sand and gravel,

56-76 Clay, olive-gray, lignitic;
sand and gravel at 69 feet,

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

151-099-17CBB
(Log modified from Thompson Drilling Co.)

b 100 91-100 Sandstone, fine,

2280 feet Date drilled:
THICKNESS

MATERIAL (FEET}
Topsoil-w--rmeccaauan -—- 3
Sand, coarse------ 15
Sand, brown 22
Sand, gray 28
Sand, brown 3
Sand, gray------cem-ccemcaaao- 49
Sand, brown; water: 10

5/29/76

DEPTH
{FEET)




151-099-22CCC
{Log modified from Thompson Drilling Co.)

Altitude: 2210 feet Date drilled: 7/36/75
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) {FEET)
Clay--=m~mmm oot e e et 17 17

Sand---- - 21 38

Clay - 58 96

Sand- - 34 130

151-099-25p0C
{Log modified from B & K Water Well Driliing Co.)

Altitude: 2070 feet Date drilled: 4/18/76
Topsoil- -- 2 2

Sand, brown---------e-=a- 9 11

Clay, sandy, brow - 7 18

Clay, brown---------ccu-- - 13 31

Coal 5 36

Sand, brown- - 26 62

Sand, gray 14 76

Clay, gray--------=--=-- 4 80

151-099-33A08
{Log modified from Thompson Drilling Co.)

Altitude: 2140 feet . Date dritled: 5/05/76
Topsoil- e 2 2
Clay 22 24
Sand, gray------- 14 38
No record- - - 2 40
Llaymmmmm o m e m o e e 15 55
Sand, gray - 13 68
3and, blue- 12 80

151-099-34DBC
NDSWC 11572

Altitude: 2097 feet Date drilled: 5/12/81
$i1t, dark-yellowish-brown, argillaceous---------- 11 11
Claystone, olive-gray 9 20

151-099-35ADD
NDSWC 11571

Altitude: 2014 feet Date drilled: 5/12/81
Sand and gravel ———— 6 6
Silt, dark-yellowish-brown--- 12 18
Claystone, olive-gray 4 22
Lignite 3 25
Claystone, olive-gray - 15 40
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NDSWC 11568

LOCATION:  151-099-35CDC DATE DRILLED:  5/12/81
ALTITUDE: 2087 DEPTH: 136
{FT, NGVD) (FT)
POTENTIAL (mv) RESISTANCE (oHMms) DESCRIPTION OF DEPOSITS
COLLUVIUM
0-22 Silt, sandy, dark-yellowish-
brown,
[ 2 22236 sand, siit, and clay.
ALLUVIUM
36-43 Sand, fine to coarse.
40
43-49 Sand and gravel.
49-69 S§ilt, olive-gray, argillaceous.
oo |
Sand and gravel.
| 80 J
100
SENTINEL BUTTE AND
,ZOJ TONGUE RIVER MEMBERS,
| UNDIFFERENTIATED, OF
«—FORT UNION FORMATION
133-136 Sandstone, medium.
L 140
160+
180 -
| 200
220
| 30 | 312




I.OCATION:  151-099-35DAA

ALTITUDE: 2078
(FT, NGVD}

POTENTIAL (mv)

NDSWC 11570

RESISTANCE (oHms)

&

b

<

| 220

120

140

160 -

240 -

49-60

DATE DRILLED: 5/12/81

DEPTH: 60
(FT)

DESCRIPTION OF DEPOSITS *
ALLWIUM

Sand and gravel.

Sand, olive-gray.

Sand and gravel,

Clay, olive-gray.

Sand and gravel.
SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,

UNDIFFERENTIATED, OF
FORT UNION FORMATION

Sandstone; lignite from 52 to
60 feet.




LOCATION:  151-099-350CC

ALTITUDE: 2085
1FT, NGVD}

POTENTIAL imv)

NDSHC 11569

RESISTANCE (oHms)

r 100 1

240 -

80 |

120

220

0-18

18-41

41-56

56-62

62-87

87-97

97-120

314

DATE DRILLED:  5/12/81

DEPTH: 120
{FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Silt, sandy, dark-yellowish-
brown, argillaceous.

Sand, fine to coarse.

ALLUVIUM

Silt, olive-gray.

Sand, fine to medium, gray.

Silt.

Sand and gravel.

SENTINEL BUTTE AND

TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

Claystone, dark-gray.




Altitude:

GEOLOGIC
SOURCE

Altitude:

Altitude:

151-099-350CH
NDSWC 11751

2093 feet Date dritled: 9/24/81
THICKNESS DEPTH
MATERIAL (FEET} (FEET)
Ciay, olive-éray - 5 5
Sand, medium- 10 15
Claystone, olive-gray 25 40
151-099-3500C
NDSWC 11750
2085 feet Date drilled: 9/24/81
Topsoil--- - 1 1
Clay, medium-gray 5 [
Sand, very coarse- 18 24
Claystone, dark-greenish-gray 16 40
151-099-36CDD
NDSWC 11749
2140 feet Date drilied: 9/24/81
Topsoil------ - 2 2
Sand and gravel- 7 9
Sand, medium, argillaceou - 11 20




NDSWC 5619
LOCATION: 151-101-04BAA DATE DRILLED: 10/10/79

ALTITUDE: 1945 .
(FT, NGVD) DI(E::’H. %

GAMMA RESISTANCE
RAY {OHMS)
DESCRIPTION OF DEPOSITS

COLLUVIUM

'

A

0-2 Silt, dark-brown.

2-10 Clay, very silty, pebbly,
dark-yellowish-brown.

ALLUVIUM

10-16 Gravel, sandy, iron-stained,
L 20 oxidized,

TILL
16-49 Clay, sandy, silty, pebbly,

dark-gray; thinly bedded sand
and gravel lenses.

L. 40
SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
1 50 4 49-55 Claystone, silty, light-
bluish-green.
556-71 Claystone, dark-brown,
carbonaceous; lignite beds.
L 60 -
L 70 - 71-82 Claystone, grayish-green,
soft.
L 80 -
..‘90_
L 100 -
110 -

L 120 - 316




NDSWC 11573

LOCATION:  151-101-06CCC

ALTITUDE: 2032
{FT,NGVD)

POTENTIAL (mvi

16-30
E 30-41
0 41-52

<

52-70

RESISTANCE (oHms)

<

70-77

\ )
W

77-80

120 4

’-1404

160

180

200 -

220

240 317

DATE DRILLED: 5/12/81

DEPTH: 80
FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Silt, dark-yellowish-brown,
argillaceous.

Sand, medium,

Clay, silty, dark-yellowish-
brown.

Sand, coarse,

Silt, reddish-brown.

Clay, light-olive-gray.

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

Siltstone, dark-yellowish-
brown,



151-101-06DAB
NDSWC 11859

Altitude: 1990 feet Date drilled: 6/02/82
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) {FEET)
Silt, sandy, yellowish-brown------c-wec-cwrooumo- 10 10
Sand and gravel - 5 15
Claystone, silty, gray-=--------=--cecc-comooooo—u- 5 20
151-101-06DAC
NDSWC 11858
Altitude: 1990 feet Date drilled: 6/02/82
Asphalt----c=cmeoannn 1 1
Silt, clayey- 9 10
1 11
1 12
Clay, silty, brown 3 15
Clay, dark-greenish-gray; lignitic from
16 to 17 feet. ——— -—- 5 20
151-101-06DAD
NDSWC 11857
Altitude: 1990 feet Date drilled: 6/02/82
Silt and clay--~--====smreercmenceaacm e e oo 8 8
Sand and gravel----- 1 9
Clay, brown----- 3 12
Claystone, greenish-gray; Vignitic from
15 t0 16 feetr=r-=cerecemaccm e 8 20
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NDSWC 11856

LOCATION: 151-101-07BBC DATE DRILLED:  6/01/82
ALTITUDE: 2025 DEPTH: 240

(FT, NGVD} {FT)
POTENTIAL mv) RESISTANCE (0HMS) DESCRIPTION OF DEPOSITS

Topsoil.
$ilt and clay, brown,

| 20 5-40 Sand, fine to medium, lignitic.

| 40 40-61—  Sand, silty, clayey.

L 60 ] 61-68 Clay, gray.
< 68-190 Sand, silty, clayey, fine to

medium, lignitic.

I 140

180 -

190-210 Sand and silt, clayey, gray.

210-226 Sand and gravel.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

220 |
2:3 226-240 Claystone, olive-gray.

200 | 319




NDSWC 11574

LOCATION: 151-101-078CC DATE DRILLED: 5/12/81
ALTITUDE: 2020 DEPTH: 60
(FT, NGVD} FT)
POTENTIAL (mv) RESISTANCE (0oHMSs) DESCRIPTION OF DEPOSITS
\ COLLUVIUM
0-21— Sand and clay, silty, dark-
yellowish-brown,
20
F___________________21-35 Sand, silty, argillaceous.
> SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
| a0 35-39 Siltstone, clayey, dark-
yellowish-brown,
39-60 Claystone, sandy.
60
80
151-101-07CBC
NDSWC 11855
Altitude: 2040 feet Date drilled: 6/01/82
GEQLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Topsoil---mccemn-- 2 2
Si1t, sandy, yellowish-brown 5 7
Claystone, yellowish-brown----ceeccoucmocccmocmooo 13 20

320




NDSWC 5617

LOCATION: 151-101-08DAA DATE DRILLED: 10/09/79

ALTITUDE: 1988 DEPTH:

i 202
(FT, NGVD) ol

GAMMA RESISTANCE
RAY {OHMS)

DESCRIPTION OF DEPOSITS

COLLUVIUM

0-16 Clay, silty, very sandy,
dark-yellowish-brown; sand and
| 50 gravel layers,

ALLUVIUM

16-21 Sand and gravel, poorly
sorted; a few silty layers.
r—100—
TILL

21-42 Clay, very sandy, pebbly,
dark-brown to dark-yellowish-
brown,

150 4
[ GLACIAL OUTWASH
42-122 Sand; lost circulation.

122-161 Sand and gravel, medium-gray,
L 200 4 lignitic,

161-165 Clay, white, very soft,
sticky.

SENTINEL BUTTE MEMBER OF
| 2504 FORT UNION FORMATION

165-176 Sandstone, silty, medium-gray
(peppered), cemented.

176-190 Claystone, grayish-green to
| 3004 light-grayish-bTue.

190-202 Sandstone, silty, medium,
greenish-gray.

| 350

151-101-08DCC
NDSWC 11798

Altitude: 2035 feet Date drilled: 10/22/81

GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)

Clay, silty, dark-yellowish-brown-—~---we-c-we—cau- 20 20
Sand, fine 20 40




NDSWC 5618

LOCATION: 151-101-09BAA DATE DRILLED: 10/09/79

ALTITUDE: 1963 DEPTH: 202
(FT, NGVD} P )
GAMMA RESISTANCE
RAY (OHMS)
DESCRIPTION OF DEPOSITS
COLLUVIUM
0-2 Silt, dark-brown,
. 2-10 Clay, very sandy, silty, dark-
yellowish-brown,
ALLUVIUM
10-22 Sand and gravel, fine to
| 100 - coarse,
22-54 Sand, fine to medium,
yellowish-brown,
LAKE BEDS
1501 54-59 Clay, very silty, very sandy,
light-gray to medium-gray,
lignitic, soft, plastic.
GLACIAL OUTWASH
}200- 59-148  Sand, medium; interbedded with
gravel and clayey silt layers.
148-181 Gravel, fine to very coarse,
well-sorted, very well
| 250 | rounded; thin beds of sand and
silt.
SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
| 300 181-202 Siltstone, sandy, light-blue
W to greenish-blue; greenish-
gray and medium-gray shale,
raso-
I 400 |
L450 R
l- 500 ~
—5501
[600_ 322




151-101-10CCC

(Log modified from Ralph Wold Well Drilling)
Altitude: 1983 feet Date drilled: 1/09/75
GEOLOGIC THICKNESS DEPTH
SOURCE ~ MATERIAL {FEET) (FEET)
Clay R e 10 10
Gravel and till- ——-- - 3 13
Coal- - - 5 18
Clay-m=s o m o e e 24 42
Coal---- 3 45
Clay - 9 54
Coal-wmmmmn-m - 1 55
Clay -—-- -- 15 70
Coal- B e e L L P S E 5 75
Clay--- B 9 84
Sand- - - -- 4 88
[ e 4 92
151-101-16ABB
(Log modified from Thompson Drilling Co.)
Altitude: 2025 feet Date drilled: 6/29/77
TOPSOiT e mmmme e e e e e 1 1
SANd- o e m e e e 18 19
Coal; water------comemm oo 4 23
Clay---- e e e EEE LD S L L P L L e P 7 30
NDSWC 1846
LOCATION: 151-101-27CAD DATE DRILLED: 10/19/60
ALTITUDE: 2100 DEPTH: 63
{FT, NGVD) (FT)

POTENTIAL v}

RESISTANCE (oHms)

<~

c

80 1

100

10-25

25-40

40-52
52-55
55-63

DESCRIPTION OF DEPOSITS

COLLUVIUM
Clay, sandy, yellow,
Clay, sandy, gravelly, gray.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone, sandy, gray;
lignite,

Claystone, gray, smooth; thin
lignite beds.

Claystone, sandy, gray.
Lignite.

Claystone, sandy, greenish-
gray; abundant lignite.




151-101-29888B
NDSWC 1847

Altitude: 2247 feet

GEOLOGIC
SOURCE  MATERIAL

Date dritled: 10/19/60

THICKNESS DEPTH
(FEET) (FEET)

Topsoil, black----------==-
Clay, sandy, yellow----
Clay, gray, smooth-----

Coal---=mmmmmmmmmcmmoaomae
Clay, grayish-yellow, smooth; mixed

coal layers-----=---eweamomoommcnaeson

NDSHC 1836
LOCATION:  151-101-3100D
ALTITUDE: 2220
{FT, NGVD)
POTENTIAL mvi RESISTANCE toms)
+ 20
L a0
60
32-36
36-55
% 55-63
100
120 4
140
L 160

324

-- 2 2
9 1

16 27

2 29

---------- 13 42

DATE DRILLED: 10/13/60

DEPTH: 63
(FT)

DESCRIPTION OF DEPOSITS

Topsoil, black.
COLLUVIUM

Sand, fine, brown.

Silt, yellow.

Sand, fine, yellow.

Sitt.

Clay, sandy, yellow.

Clay, gray, smooth.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Coal.
Claystone, gray, smooth.

Claystone, gray, smooth; coal
layers.




NDSWC 1845

LOCATION: 151-101-33CBB DATE DRILLED: 10/19/60
" ALTITUDE: 2200 DEPTH: 105
(FT, NGVD} {FT}
FOTENTIAL mv) RESISTANCE {otms) DESCRIPTION OF DEPOSITS
0-2 Topsoil, black.
/,——-—EE;_ . COLLUVIUM
20 2-11 Clay, sandy, brown.
11-51 Clay, sandy, pebbly, yellow.
g %0 LAKE_BEDS(?)
5 51-58  Clay, gray, smooth.
C:::_ 58-63 Clay, gray, smooth; coal
=, 60 layers.

63-74 Clay, sandy, green,

/5———— SENTINEL BUTTE MEMBER OF

FORT UNION FORMATION

74-105 Claystone, sandy, gray; small
mixed coal layers.

140

160

I 220




NDSWC 6055

DATE DRILLED: ¢/03/82

DEPTH: 1040
(FT)

DESCRIPTION OF DEPOSITS

Topsoil,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Sandstone and siltstone, gray,
lignitic.

Siltstone and claystone,
sandy, olive-gray, lignitic.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Lignite and claystone,
Siltstone and claystone,

Sandstone, silty, fine to
medium, olive-gray.

Siltstone and claystone,
sandy, olive-gray,
carbonaceous.

LOCATION: 15].101-36CCC
ALTITUDE: 2725
[FT, NGVD)
GAMMA S.P. RESISTIVITY
RAY Mv) {OHM-M)
- 100..
90-194
- zm_
194-205
300 205-330
330-455
1 400
455-715
- mo -
- 600-
| 700 715-860
- 800 B
860-945
.m -
945-1040
_10w-
-1100
326

-1200-

Sandstone, silty, fine to
medium, gray.

LOWER PART OF
FORT UNION FORMATION

Siltstone and claystone,
olive-gray; lignite from 881
to 891 feet.

Siltstone and sandstone,
clayey, olive-gray, lignitic.




NDSWC 6055, Continued
LOCATION: 151-101-36CCC

ALTITUDE: 2225
(FT, NGVD)

TEMPERATURE (°F)

DATE DRILLED: 6/03/82

DEPTH: 1040
(FT)

DESCRIPTION OF DEPQOSITS

T T i
55 60 66

100 -

- 300 4

1000 1

—11001

L 200 L L L

[ [
70 75 80




151-102-10DDB
(Log modified from Thompson Drilling Co.)

Altitude: 2090 feet Date drilled: 12/01/65

GEOLOGIC THICKNESS DEPTH

SOURCE  MATERIAL {FEET) (FEET)
(R it - 35 35
Quicksand- 30 65
Clay--=--=ncem- 44 109
Coal; some water------ 2 111
Clay--m=cmmecemmam o msmc e m e e e c oo am oo 9 120
Sand; some water-----------cmemmemomeccooccaoocnn 5 125

151-102-12CCB
NDSWC 11797

Altitude: 2045 feet Date drilled: 10/22/81
Sand and gravel- e CC L PR L e 8 8
Clay, silty, yellowish-brown----ce-cce-crruacmacoq 13 21
Sand, medium, well-sorted-----wv-co-commecommooomu 7 28
No recovery 23 51
Sand, lignitic -— 9 60
Clay, sandy, yellowish-brown, lignitic------------ 59 119
Sand, medium, yellowish-brown, well-sorted-------- 22 141
Sand, medium, gray------ - 48 189
Sand, lYignitic------ 34 223
Sand and gravel--- 22 245
Clay, light-gray-----=--eeccreceecamna 2 247
Clay, dark-greenish-gray; bedrock----------=o---=- 13 260

151-102-12CCC
NDSWC 11795

Altitude: 2045 feet Date drilled: 10/22/81
Clay, silty, sandy, dark-yellowish-brown---------- 21 21
Sand and gravel 5 26
No recovery--- 5 31
Sand and gravel(?) 7 38
NO recovery----------- 12 50
Lost circulation----------mommcicmmaccra o caaacaea 10 60

151-102-13AAA
NDSWC 11752

Altitude: 2065 feet 9/24/81
Sand and gravel, yellowish-brown . 5
Claystone, dark-reddish-brown------- 25
Sandstone, fine-----w-cvocoreoooaaoana 30
Claystone 60

151-102-13CBB
NDSWC 11796

Altitude: 2070 feet Date drilled: 10/22/81
Silt and clay, yellowish-brown-------cccvcccoceooo 7 7
Clay, olive-gray; bedrock-----wmo--recommmaacanoaon 33 40



Altitude:

GEOLOGIC
SOURCE

LOCATION: 151-102-14CBC
ALTITUDE: 2058

{FT, NGVD)

151-102-13DAA
NDSWC 11753

2110 feet Date drilled: 9/24/81
THICKNESS DEPTH

MATERIAL (FEET) (FEET)
Topsoil- - ---- - 2 2
Sand and gravel--—---emee oo 1 3
Sand, fine to medium- 14 17
Claystone, olive-gray 23 40

NDSWC 5620
DATE DRILLED: 10/10/79

DEPTH: 142
(FT)

GAMMA RESISTANCE

RAY (OHMS)
DESCRIPTION OF DEPOSITS

0-2 Topsoil, dark-brown,
COLLUVIUM

2-23 Clay, very silty, sandy,
pebbly, dark-brown,

TILL(?)

23-61 Silt and clay, very sandy,
dark-brown; thin gravel beds.

L 50

100

61-70 Silt and sand, dark-yellowish-
brown, laminated.

LAKE BEDS

| 150 4 :

70-80 Clay, very silty, sandy,
dark-gray; oxidized sand
Taminae.

80-105 Clay, greenish-gray, soft.
200 SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

105-124 Siltstone, medium-gray,
slightly crumbly.

r 2501 124-182  Claystone, bluish-gray,

lignitic.

L 300

I 360

L 400 -




LOCATION: 151-102-14CCC
ALTITUDE: 2074
(FT. NGVD}

GAMMA
RAY

- 1004

F 150

I 200

I 250

I 300

I 3504

L 400

I 450

- 5600 4

I 550

L oo

NDSWC 5637

RESISTANCE

(OHMS)

32-220

220-274

274-278

278-286

286-302

330

DATE DRILLED: 10/16/79

DEPTH: 302
(FT)

DESCRIPTION OF DEPOSITS
CoLLUVIY

Topsoil, sandy, gravelly,
dark-brown,

Sand, clayey, gravelly, dark-
yellowish-brown,

Clay, silty to sandy,
yellowish-brawn.

LAKE BEDS(?)

Clay, medium-bluish-gray to
greenish-gray, waxy; thin sand
and gravel lenses.

GLACTAL QUTWASH

Sand and gravel, fine ta
coarse; a few cobbles.

SENTINEL BUTTE MEMBER Of
FORT UNION FORMATION

Claystone, dark-gray, tight,
waxy.

Claystone, silty, medium-
bluish-gray.

Sandstone, silty, medium-
grayish-blue, siightly
micaceous.,




LOCATION:

ALTITUDE:
(FT, NGVD)

151-102-15ARA
2085

GAMMA
RAY

NDSWC 5638

RESISTANCE
(OHMS)

‘550

50

150

200

250

350

400 4

4501

500

331

20-84

84-117

117-129

129-134
134-142

DATE DRILLED: 10/16/79

DEPTH: 142
FT)

DESCRIPTION OF DEPOSITS

Topsoil, sandy, gravelly,
dark-brown.

COLLUVIYM

Clay, silty, sandy, pebbly,
dark-yellowish-brown; thin
gravel lenses,

Clay, dark-brown to
dark~yellowish-brown; sandy
silty carbonaceous lignite
layers.

LAKE BEDS

Siltstone and claystone,
bluish-gray, waxy.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone, medium-biuish-gray;

cemented sandstone layers.

Claystone, dark-gray, tight.

Siltstone, medium-bluish-gray;

cemented sandstone layers,




151-102-15ADC
{Log modified from Water Supply Inc.)

Altitude: 2065 feet Date drilled: 10/21/76
GEQLOGIC THICKNESS DEPTH
SOURCE ~ MATERIAL (FEET) (FEET)
Topsoil, sandy, black 1 1
Clay, silty, yellowish-brown- 3 4
Sand, fine to medium------- 2 6
Clay, silty, and yellowish-brown till 32 38
Clay, silty, yellowish-brown---------- 23 61
Clay, silty, dark-gray-----=--==scceccrceconcccun- 36 97
Clay, silty, bluish-gray to greenish-gray--------- 3 100
151-102-218CC1
NDSWC 11379
Altitude: 2050 feet Date drilled:  9/22/80
ToPsOTlommmo oo e e e 1 1
Silt, clayey, dark-yellowish-brown---- 6 7
Sand, fine, subrounded 37 44
Lignite; interbedded with sand and olive-
gray clay------scseammmem oo 22 66
Sand and clay, brown- 54 120
151-102-21BCC2
NDSWC 11380
Altitude: 2052 feet Date drilled: 9/22/80
TOPS0il-cmmeomc e e e e c oo 2 2
Sand and gravel, coarse to pebbly,
subangular------- 6 8
Sand, medium, subrounded-- 42 50




NDSWC 11378

LOCATION: 151-102-21CBC DATE DRILLED: 9/19/80
ALTITUDE: 2040 DEPTH: 247
(FT, NGVD) (FT)
POTENTIAL (mv) RESISTANCE (oHMS) DESCRIPTION OF DEPOSITS
COLLUVIUM
0-3 Clay, olive-gray.
+ 2 3-29 Clay and silt, dark-yellowish-
brown to dark-reddish-brown,
F—-* 4___\\\ GLACIAL OUTWASH
29-187 Sand, medium to coarse,
l a0 moderately well sorted;
scattered lignitic layers.

—
=

r
{
i

-

‘ A
g g 8 8
F

>

140

160

187-213 Sand, medium to coarse,
moderately well sorted, very
Tignitic.

213-231 Sand and gravel, coarse to very
coarse, rounded.

SENTINEL BUTTE MEMBER OF

| 220 4 FORT UNION FORMATION

231=247 Claystone, light-gray, hard.

\

240 4 333




NDSWC 11377

LOCATION: 151-102-21CCC DATE DRILLED:  9/18/80
ALTITUDE: 2065 DEPTH: 160
(FT, NGVD} (FTY
POTENTIAL (mv) RESISTANCE {oHms) DESCRIPTION OF DEPOSITS
COLLUVIUM
0-6 Silt, clayey, dark-yellowish-
brown,
L 20
GLACIAL OUTWASH
6-7 Sand, very coarse, subrounded.
7-23 Clay, sandy, yellow,
I 40
23-63 Silt and clay, reddish-brown to
olive-gray, laminated.
SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
60
| 63-160 Claystone, silt, and clayey
sand; olive gray to greenish
gray; some lignitic layers.
F 80
100 4
120
L140-
160
180
+ 200 4
| 220 -
L 240 334




NDSWC 11376

LOCATION:  151-102-22AAA

ALTITUDE: 2095
(FT, NGVD}

FOTENTIAL (mv}

RESISTANCE (oHms)

//

F 20

|

o

I 60

vl

|

120

160

140

220

L 240 ¢

/’?—0:5
_—

E 5-12

— 29-64

—— T

64-100

335

DATE DRILLED:  9/18/80

DEPTH: 100
(FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Clay, sitty, dark-yellowish-
brown,

GLACIAL OUTWASH

Sand and gravel, fine to
pebbly, subrounded to rounded.

Clay, silty to very sandy,
brown.

Silt, sandy, clayey, yellowish-
brown,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone, olive-gray to
greenish-gray, consolidated;
layers of coal.




151-102-220DD
(Log modified from Raiph Wold Well Drilling)

Altitude: 2125 feet Date drilled: 2/28/75
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Tops0ilamemocomecccmmm o mam o oo oo e a oo m e o m e 2 2
Sande=-=cemmmmenmeemer e - 10 12
Sand, €0arse--—---=wo---o--o--o= -—-- 23 35
Gravel and sand---—------e-m-omemmmmomccoooammooono 10 45
Clay=m=====m=m=mcmmmemoammcocseoosscemesoomeooooos 19 64
Coal and water----—-———---ceecooemoommacomomceoaooon 6 70

et 2 72

151-102-24DDD
(Log modified from Thompson Driiling Co.)

Altitude: 2230 feet Date drilled:  3/15/75
Topsoileeomcommmanamanaan 3 3
Clay-------omoccmommmnaee -- 21 24
Coal, hard; 2-1/2 gallons per minute----------=--- 5 29
Clay----===-nm=memcmmananaan -- 27 56
[ 1 L 14 70
Sand, brown- e mmmmceemmmeemaaao 10 80
(7 e ittt 1 81
[ el e bbbt 3 114
Sand- ——- - 4 118
Clay - 37 155
Rocks----- 1 156
Clay--==mmmmcmmmcccmmmmmo e m e oo oo s oo 9 165
Sand; 25 gallons per minute 5 170

151-102-26ADD1
{Log modified from Thompson Drilling Co.)

Altitude: 2160 feet Date drilled: 4/16/74
Soil- 3 3
Clay 7 10
Sand, hard 16 26
Sand, soft. 6 32
Clay 16 48
Hard shell- 4 52
Clay, brown--- - 8 60
Hard shell- 3 63
Sand----eemmmnaaa= 34 97
Coal; water-------- 2 99
Sand- --- 16 115
Clay --- 50 165
Sand -- 10 175
Clay -- 17 192
Hard shell- --- 3 195

151-102-26ADD2
{Log modified from Thompson Drilling Co.)

Altitude: 2160 feet Date drilled: 7/30/74

T Y B e it 2 2
------ -- 18 20

2 22

Clay —--- 38 60
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NDSWC 11381

LOCATION:  151-102-32BCB DATE DRILLED: ~ 9/23/80
ALTITUDE: 2024 DEPTH: 40
(FT, NGVD) {FT)
POTENTIAL mv) RESISTANCE (0oHMs) DESCRIPTION OF DEPOSITS
— COLLUVIUM
0-2 Silt, dark-yellowish-brown.
20 GLACIAL OUTWASH
<3 226 Gravel and sand, coarse to very
”——'—//) -=::::::::::://; coarse.
6-8 Clay, gray.
a0 |

8-18 Clay, sand, and gravel,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

60 18-40 Sandstone, slightly clayey,
- fine, quartzose.

120

140 “

160

220 {

L 2404 337




151-102-35DAD E
(Log modified from Thompson Drilling Co.}

Altitude: 2180 feet Date drilled: 7/12/77
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) (FEET)
Topsoil- m——— 2 2
15 17
1 18
27 45
26 71
1 72
25 97
3 100
35 135
5 140
6 146
1 147
5 152
151-103-08DCA
(Log modified from Thompson Drilling Co.)
Altitude: 2175 feet Date drilled: 10/30/74
S011, sandy-——--—--—------mceee oo 5 5
Sand---=wemree et de oo m e oo e 10 15
Gravel, sandy- -— 13 28
Clay--==--==m=z 24 52
Coal, SOft--=-r-w-c-can-- - 4 56
Clay, white---ccmmommmommm e e cec e 69 125
SANG= === e e mm e o e e e e oo 3 128
Coal; water------=rosccrmccrmm e cco e 2 130
151-103-23CBD
(Log modified from Francis Boyce Water Well)
Altitude: 1990 feet Date drilled: 8/03/67
TOPSOTlmcrmm o m e e e e e m oo e 3 3
Clay, yellow-——--—=comemmmsmeraecmmaanaen 20 23
Gravel----=-=-- 2 25
Clay---==n-m=mmun 3 28
Sand and gravel----- ———- 7 35
Clay-=-mcrecomcmm o e e 5 40
Sand, fine-- 3 43
Clay, gQray-------m=cec-cmoaom-oo 42 85
Sand, coarse, and Clay-----<==-c-=mcnaaa- 13 98
Clay---=-- 7 105
Sand, fine; coal slack; and clay 43 148
Gravel, fine, and coarse sand; water--------v----- 17 165
151-103-26ACB
NDSWC 1284
Altitude: 1980 feet Date drilled: 4/15/58
Clay, yellow, smooth -— 5 5
Gravel, fine to coarse 7 12
Clay, sandy, blue; bedrock 9 21




151-103-27AAA1

NDSWC 1285

Altitude: 1983 feet Date drilled: 4/15/58
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Clay, sandy, yellOW=---ccmremerommmoame e cacane 11 11

Clay, yellow, smooth- -— 12 23

Gravel, medium to coarse; a little clay-----===--- 9 32

Gravel, fine to medium- 4 36

Clay, gray, smooth- 6 42

151-103-27ACAL
{Log modified from Water Supply Inc.)

Altitude: 1955 feet Date drilled: 9/17/76
Topsoil, silty, black -- -—- 1 1
Clay, silty, yellowish-brown 23 24
Sand, medium-fine to coarse - 17 41
Clay, silty, and yellowish-brown till-----w---eoo 12 53
Sand, fine to medium, and coal------w-cemmcmaonno 10 63
Clay, silty, bluish-gray 11 74
Sand, medium-fine to coarse, and coal---------=u-- 14 88
Clay, silty, olive-gray 6 94
Sand, medium-fine to coarse, and coal--------a--oa 21 115
Clay, sandy, olive-gray; lots of coal------ccu-ea- 1 116
Gravel, fine to coarse; some sand and rocks------- 33 149
Clay, silty, light-medium-gray; bedrock--~--=----- 1 150

151-103-27ACA2
(Log modified from Water Supply Inc.)

Altitude: 1955 feet Date drilled: 10/25/76
Topsoil, silty, black -—- 1 1
Clay, silty, yellowish-brown----ceeecosvcmanccauac 19 20
Sand, fine to coarse - 12 32
Clay, silty, and yellowish-brown till------ucoouno 2 34
Gravel, sandy, fine to coarse 7 41
Clay, silty, and yellowish-brown till---wc-cucoua- 3 44
Sand, fine to medium; a little coal-~--=w--mcceuun 51 95
Sand, clayey, fine to coarse; lots of coal-------- 18 113
Gravel, sandy, fine to coarse; a few cobbles------ 35 148
Clay, silty, light-medium-gray; bedrock---w-==---- 2 150

151-103-28DDD

NDSWC 5621
Altitude: 1965 feet Date drilled: 10/10/79
Topsoil, dark-brown- -- 1 1
Clay, sandy, silty, dark-yellowish-brown,
CalCareoUs-—-=----=e-mmmumomm o e e moamcm e o ceeooo 29 30
Gravel and sand; numerous clay layers-----«~---~-- 19 49
Silt, sandy, brownish-gray, and slightly
silty slightly sandy olive-gray clay-----=------ 66 115
Gravel, coarse to very coarse; mixed
composition- 27 142
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NDSWC 11575

LOCATION: 151-103-338BA DATE DRILLED: ~ 5/13/81
ALTITUDE: 1930 DEPTH: 120
{FT, NGVD) FT)
POTENTIAL (mv) RESISTANCE (oHMS) DESCRIPTION OF DEPOSITS
F25-‘-\_‘_\_\\§_ : COLLUVIUM
0-10 Silt, clayey, dark-yellowish-
brown,
@ GLACIAL OUTWASH
10-15 Sand and gravel, yellowish-
brown.
L a0 15-41 sand, silty, clayey, yellowish-
brown,
41-84 Sand, medium,
60
&
W 84-115 Sand and gravel,
SENTINEL BUTTE AND
| 100 | TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION
116-120 Claystone, silty, medium,
120
140 |
160
180
200
220 {
240 340



151-104-02ABA1

{Log modified from Mann Drilling Co.)

Altitude: 1876 feet Date drilled: 10/25/66
GEOLOGIC THICKNESS DEPTH
SOURCE.  MATERIAL (FEET) (FEET)
Clay, silty, and sand 86 86
Gravel- 7 93
Sand~ 4 97
Gravel- e L L LR 32 129
Sandstone- -- 1 130
151-104-02ABA2
(Log modified from Mann Drilling Co.)
Altitude: 1875 feet Date drilled: 10/26/66
Clay, sandy - 18 18
SANd-== o m e m e e e 24 42
Gravel 3 45
Sand-------- -- 24 69
Gravel- 4 73
Sand----==c=smca- ———- 28 101
Gravel- - e et LT 17 118
Bedrock; Fort Union Formation--~----veceoncoau—o 2 120
NDSWC 1275
LOCATION:  151.104-02ABB DATE DRILLED: 1/08/58
ALTITUDE: 1876 DEPTH: 42
(FT, NGVD) (FT)

POTENTIAL (mv)

RESISTANCE (oHMmS)

T

_—

—

—=—_=—"?_,

-

20

40

100 |

0-5
5-26

26-42

DESCRIPTION OF DEPOSITS

ALLUVIUM

Clay, brown, smooth,.
Sand, medium to coarse,
GLACIAL OUTWASH

Gravel and coal, medium to
coarse,




151-104-028DC

NDSWC 1274
Altitude: 1882 feet Date drilled: 1/03/58
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Clay, brown, smooth- 7 7
sand, fine to medium, and a little coal 7 14
Sand, medium to coarse---=-----=-=--=m=-ooaae 14 28
Gravel, COars@--===-=-===m==mre-ccooocooaoo=o- 18 46
Clay, light-gray; Fort Union Formation---------~--- 7 53
151-104-02CAA
NDSWC 1276
Altitude: 1876 feet Date drilled: 1/09/58
Clay, brown, smooth 11 11
Sand, fine, dirty--- 6 17
Sand, coarse, and COAl-==-===m=com=-ocommamonmaoo- 7 24
Clay, 1ight-gray, smooth-- 7 31
Gravel, COArs@--====r-=me=m-eeccmo—ecocoses—mnonas 22 53
151-104-02CCAL
NDSWC 1976
Altitude: 1885 feet Date drilled: 1/09/58
Clay, brown, smooth- -—- 11 11
Sand, fine, dirty 6 17
Sand, coarse, and coal 7 24
Clay, light-gray, smooth 7 31
Gravel, coarse--=----m=—==--- -- 22 53
151-104-02CCA2
NDSWC 1277
Altitude: 1875 feet Date drilled: 1/14/58
Clay, brown, smooth------=---cm--c--—sonmsocmaocon 6 6
Sand, fine to medium-~---e-c--mooconamans -— 13 19
Clay, gray, smooth- —- 5 24
Gravel, fine to medium, and coal--------------==-= 6 30
Gravel, coarse, and cobblestones-----~----=-c====-o 23 53




Altitude:

GEOLOGIC
SOURCE _

Altitude:

1879

151-104-04AAA
(Log modified from Boyce Drilling, Inc.)

feet Date

MATERIAL

Clay,
Sand,

brown-
brown; scoria chips-
gray- -

crumbtly ————
sandy, gray

sandy, gray-

3] i 2SSOSR R SRR SRS SRR

soft--- -

Gravel, coarse

Sand,

Gravel, fine to coarse

gray

151-104-12BBC
NDSWC 1631
feet Date

silty, brown----

fine to coarse

drilled: 12/26/73
THICKNESS DEPTH
(FEET) {FEET)
13 13
82 95
69 164
11 175
305 480
11 491
229 720
150 870
3 873
145 1018

1 1019

71 1090
135 1225
67 1292
22 1314

1 1315

63 1378

4 1382

5 1387

2 1389

15 1404

1 1405
drilled: 10/23/59
11 11

10 21

26 47

5 52

23 75
20 95




NDSWC 2

LOCATION: 151-104-12CBD

ALTITUDE: 1875

(FT. NGVD)
POTENTIAL (v RESISTANCE (OHMS)
0-10
20
10-19
19-38
40
38-49
49-58
I 60
58-63
63-68
e 68-72
72-114
100
1142120
120
140 4
151-104-12CCC1
NDSWC 1628
Altitude: 1877 feet
GEOLOGIC
SOURCE  MATERIAL

Clay, silty, brown -

DATE DRILLED: 10/23/66

DEPTH: 120
{FT)

DESCRIPTION OF DEPOSITS

ALLUVIUM

Silt, clayey, yellowish-gray,
soft.

Clay, light-gray to greenish-
gray, smooth.

Silt, clayey, sandy, soft.
GLACIAL OUTWASH

Gravel, sandy, fine to coarse,
brown, subrounded.

Sand, silty, fine to medium,
gray.

Silt, soft, olive-gray.

Sand, fine to medium, gray,
well-sorted.

Clay, olive-gray, smooth.
Gravel and sand; interbedded
with some silt and lignitic
clay.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Sandstone, very clayey, very
fine, light-greenish-gray,
tight.

Date drilled: 10/20/59

THICKNESS DEPTH
(FEET) (FEET)

Sand, finee--ecccmmmcmcccccccmaccnacnaa-

Sand, fine to coarse

Clay, gray, smooth-

Coal- -——

Gravel, coarse------===-==-=
Gravel, fine to medium-----e-cwocaacana-
Gravel, coarse, and cobblestones.

344

12 12

--------- 9 21
34 55

4 59

. 4 63

11 74

19 93

12 105



NDSWC 1

LOCATION: 151-104-12CCC2 DATE DRILLED: 10/22/66
ALTITUDE: 1876 DEPTH: 130
(FT, NGVD) 1)
POTENTIAL (Mv) RESISTANCE (oHms) DESCRIPTION OF DEPOSITS
ALLUVIUN
0-1 Topsoil, silty, dark-brownish-
gray.
20

1-25 Clay and sand, fine, gray;
interbedded.

GLACIAL OUTWASH

40 25-44 Gravel, sandy, well-sorted,
lignitic.
;7 44.53 Clay, silty to sandy.
53-125 Gravel, fine to coarse, brown;
60 a few layers of coal.
80
100
~ ' TONGUE RIVER MEMBER OF
FORT UNION FORMATION
120 {
125-130 Sandstone, clayey, very fine,
1ight-greenish-gray.
140
160
180
200
220




151-104-12C0C
NDSWC 1633

Altitude: 1880 feet

GEOLOGIC
SOURCE  MATERIAL

Date drilled: 10/28/59

THICKNESS  DEPTH
(FEET)  (FEET)

Clay, sj1ty, brown

Sand, fing----e-coccomc e o

Sand, fine; a 1ittle gray clay

Sand, fine to medjum----mocccmaanano
Fort Union Formation=-----occcocammoao-

151-104-12DCC
NDSWC 1629

Aititude: 1888 feet

Clay, silty, brown----

- 16 16
----------- 23 39

11 50
------ 45 95
------ 10 105

Date drilled: 10/22/59

Sand, fine to medium----

Clay, Vight-gray, smooth-

Clay, green, smooth---

Fort Union Formation-

NDSWC 11582
LOCATION: 151-104-13BBB

ALTITUDE: 1876

- 11 11
30 41

9 50

14 64

9 73

DATE DRILLED: 5/14/81

DEPTH: 107
(FT}

DESCRIPTION OF DEPOSITS

ALLUVIUM

Silt, dark-yellowish-brown,
argillaceous.

Silt, dark-olive-gray.

Sand, fine to medium; gravel
from 49 to 51 feet,

GLACTAL OUTWASH

Sand and gravel.

(FT, NGVD)
POTENTIAL (mv) RESISTANCE (oHms)
=
20
40
F 60
I 80
100
120
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Altitude:

GEOLOGIC
SOURCE _

Altitude:

Altitude:

151-104-13BCB

NDSWC 1632
1879 feet Date drilled: 10/27/59
THICKNESS DEPTH
MATERIAL {FEET) (FEET)
Clay, silty, brown- 21 21
Sand, fine to coarse; a little coal-------vcmccuc-o 54 75
Gravel, fine to coarse- 5 80
Gravel, coarse, and cobblestones-----~=ceacmcmoeun 25 105
151-104-14ADC
NDSWC 1848
1880 feet Date drilled: 10/21/60
Clay, brown, smooth 16 16
Clay, blue, smooth -- 6 22
Sand, fine; a little coal- 20 42
Clay, silty, yellow; a Tittle coal----r==cvcmnumun 11 53
Clay, silty, yellow; layers of Fort Union .

Formation---=~cccmveccmmmrem e e 11 64
Sand, fine; clay layers- 6 70
Gravel, coarse; sand layers- - 12 82
Sand, fine to medium; clay layers 11 93
Gravel, medium to coarse----------- 11 104
Sand, fine to medium; a little gravel;

coal layers- 9 113
Fort Union Formation----- 3 116

151-104-14DAA
NDSWC 1630

1880 feet Date driiled: 10/23/59
Clay, silty, brown- 21 21
Sand, fine- 9 30
Sand, fine to medium; a little coal-------ccouoeu- 16 46
Fort Union Formation---------ccecmmmecemomsrcaane 7 53
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NDSWC 11390

LOCATION:  151-104-17CCC DATE DRILLED:  9/25/80
ALTITUDE: 1915 DEPTH: 60
{FT, NGVD) (FT)
POTENTIAL imv) RESISTANCE (oHms) DESCRIPTION OF DEPOSITS
ALLUVIUM
Silt, clayey, dark-yellowish-
brown,
20
GLACIAL OUTWASH
Sand and gravel, very fine to
coarse, poorly sorted.
20 Clay, sandy, silty, dark-
yellowish-brown,
Sand and gravel.
TONGUE RIVER MEMBER OF
| 60 { FORT UNION FORMATION
47-60 Claystone, dark-orange to
1ight-gray, consolidated,
80
100
120
140
160
180 |
200 1
220 {
240 ) 348




Altitude:

GEOLOGIC
_SOURCE

Altitude:

151-104-20DCD

(Log modified from E. C. Gendren & Sons)

1897 feet Date drilled: 6/05/75
THICKNESS DEPTH
MATERIAL (FEET) {FEET)
Clay and sand---==-c-c-meosmocem o mmeco e aeem e 18 18
Sand---e--ommmmmcmmmcmooemo oo ooee 6 24
Gravel and sand---------ce-cemmscmmcceemmeeaeee 4 28
Sand- ———- 22 50
151-104-25D8D
(Log modified from Francis Boyce Water Well)

1950 feet Date drilled: 7/26/71
Topsoil and brown sand------ -- 30 30
Clay, gray 8 38
Coal- - ———- 3 41
Sand, gray- -~ 49 90
Coal- - 2 92
Sand, gray - 10 102
Clay, gray----------==-c=sscmmmmmmcmccceoemaacnen 28 130
Sand, gray; water------ ---- 10 140
Shale, gray - -—- 61 201
Sandstone-------eemommamccmmme e e eec e oo 2 203
Shale, gray -- 147 350
Sand, gray-- L L] 30 380
Shale, gray - - 66 446
Sandstone- 2 448
Shale, gray 103 551
SaNdstoNg--=~---m - m s 1 552
Shale, gray -- - 85 637
(M T L e DL LT L e L L L) 21 658
Clay, gray -—- 67 725
Sandstone, hard--<---e-ccceccmmmcmmmcm e 11 736
Shale, gray - 21 757
Coal-—--- --- 24 781
Shale, gray ] 15 796
(MY ) B et EEE L DL S P P L L L LR P et 4 800
Shale, gray 262 1062
Sandstone 1 1063
Shale, gray ———- - 130 1193
Sandstone- 2 1195
Shale, gray 215 1410
Sandstone, hard----- 1 1411
Water strata, artesian- --- 39 1450




NDSWC 11389
LOCATION:  151-104-29AB8B DATE DRILLED: 9/25/80

ALTITUDE: 1900 DEPTH: 67
(FT, NGVOD) T

POTENTIAL mv) RESISTANCE (oHms) DESCRIPTION OF DEPOSITS

ALLUVIUM

0-21 Siit, clayey, dark-yellowish-
brown.

[ GLACIAL OUTWASH

21-55 Sand and gravel, pebbly, fine,
subangular to subrounded;
contains scoria and lignite,

4 TONGUE RIVER MEMBER OF
FORT UNION FORMATION

55-67 Claystone, medium-dark-gray,
partially consolidated,

60

- 80

151-104-31ABA
(Log modified from Boyce Driliing, Inc.)

Altitude: 1905 feet Date drilled: 1/18/80
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Sand, brown, and brown gravel----=-er-seccrocaaaan 150 150

Clay, gray, and coal- -- 315 465
ROCK==ommmamm e 3 468

Sand, fine, gray----------- 19 487

2 489

543 1032

3 1035

49 1084

3 1087

28 1115

2 1117

83 1200

2 1202

98 1300

20 1320

39 1359

1 1360

23 1383

2 1385
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NDSWC 11391

LOCATION:  151-104-34AAA DATE DRILLED:  9/25/80
ALTITUDE: 1885 DEPTH: 67
(FT, NGVD} (FT}
POTENTIAL (mv) RESISTANCE (oHmS) DESCRIPTION OF DEPOSITS
ALLUVIUM
‘\\\\2-‘\\ Topsoil,
::: 2 1-6 Silt, clayey, dark-yellowish-
brown.
—
6-12 Sand, fine to medium, dark-
yellowish-brown, moderately

well sorted.

e

GLACIAL QUTWASH

12-61 Sand and gravel, subrounded;
layers of clay.
-~ L 60 TONGUE RIVER MEMBER OF
FORT UNION FORMATION
61-67 Claystone, sandy, medium-gray,
semiconsolidated,
80
NDSWC 11578
LOCATION:  151-104-36AAA DATE DRILLED:  5/13/81
ALTITUDE: 1910 DEPTH: 87
(FT, NGVD) (FT)
POTENTIAL (mv) RESISTANCE {oHwms) DESCRIPTION OF DEPOSITS
R COLLUVIUM
0-24 Clay, silty, dark-yellowish-
brown,
- )} 20
GLACIAL OUTWASH
24-63 Sand, pebbly, coarse.
w |
4
<, L 60
< 3-77 Sand and gravel.
SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
- UNDIFFERENTIATED, OF
80 ] FORT UNION FORMATION
77-87 Siltstone, light-gray.
100
120 J 351




151-104-36AAD1
{Log modified from Thompson Drilling Co.)

Altitude: 1900 feet Date drilled:  3/23/77
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
TOps0ilommcmrocc s m s eee oo 2 2
Bentonite--v=ceraccmem e e e e e 16 18
Sand, dirty-------ce-c-u 7 25
Sand, blue; water-==----e--ecrouormmecr e ae 7 32
Sand, gray, soft. 10 42
Sand, pebbly, brown 6 48
151-104-36AAD2
(Log modified from Thompson Drilling Co.)

Altitude: 1900 feet Date drilled: 3/27/77
LT R 2 2
Bentonite-me=-ecwemmme e e 16 18
Sand, dirty----emcmmecmmeccccmcccna e 20 38
Clay-===-m-mmememme o mc e me s dmcmmee o eecaae 1 39
Sand, blue; water--=-eececcammmcmm e 2 41

NDSWC 11576
LOCATION:  151-104-36ADA DATE DRILLED:  5/13/81
ALTITUDE: 1903 DEPTH: 83
IFT, NGVD) (FT)

POTENTIAL mv)

RESISTANCE (oHMs)

DESCRIPTION OF DEPOSITS

COLLUVIUM
0-21 Silt, dark-yellowish-brown,
argillaceous,
2
0 GLACIAL OUTWASH
21-58 Sand, medium to coarse; grades
to gravel in lower part.
| 40
58-62 Clay.
80
6283 Sand and gravel,
80
100 |
b 120

352



LOCATION:  151-104-368CD
ALTITUDE: 1890
(FT, NGVD}

POTENTIAL tmv)

NDSWC 11384

DATE DRILLED:  9/23/80
DEPTH: 67
FT)

RESISTANCE (oHms) DESCRIPTION OF DEPOSITS

/>

57
~~

LOCATION:  151-104-36CCA
ALTITUDE: 1895
(FT. NGVD)

POTENTIAL imv)

COLLUVIUM
Topsoil,

Clay and silt, dark-yellowish-
brown; gravel lens at 12 feet.

GLACIAL OUTWASH
Sand and gravel, pebbly, fine,
subangular to subrounded; only
the fines are quartz,

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Claystone, medium-light-gray,
hard, consolidated.

NDSWC 11385

DATE DRILLED: 9/23/80

DEPTH: 80
(2 4]

RESISTANCE (oHms) DESCRIPTION OF DEPOSITS

- 120

COLLUVIUM
0-1 Topsoil,

Silt, clayey, dark-yellowish-
brown,

GLACIAL OUTWASH

28-44 Clay, dark-greenish-gray.
—44-64 Sand and gravel, poorly sorted,
subrounded.
TONGUE RIVER MEMBER OF
FORT UNION FORMATION
64-80 Claystone, medium-light-gray,

hard.
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NDSWC 11577

LOCATION: 151-104-36DAA
ALTITUDE: 1895
{FT, NGVD)

POTENTIAL v} RESISTANCE {oHms}

DATE DRILLED: 5/13/81

DEPTH: 80
(FT)

DESCRIPTION OF DEPOSITS

[ COLLUVIUM
Silt and sand, dark-yellowish-
brown.
20 . .
16-25 Silt, olive-gray.
25-37 Silt, dark-yellowish-brown.
GLACIAL OUTWASH
I 40
37-41 Sand.
41-80 Sand and gravel,
60
80
| 100
151-104-36DAD
NDSWC 29
Altitude: 2060 feet Date drilled: 6/15/57
GEOLOGIC THICKNESS DEPTH
SQURCE  MATERIAL (FEET) (FEET)
Topsoil, black- -- 1 1
Clay, sandy, brown--- 5 6
Clay, yellow, smooth- 16 22
Sand, fine to medium--- 18 40
Sand, medium to coarse; a little gray clay-------- 6 46
sand, medium to coarse; a little coal------------- 6 52
Gravel, medium tO COArsS@---=-~--=-coccccoo-oecwono- 18 70

354



152-094-10ABC
{Log modified from Thompson Drilling Co.)}

Altitude: 1980 feet Date drilled: 12/02/72
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Topsoil-——vreuacn B e 2 2
Sand- - B e L L L PP T e 13 15
Sand and gravel- et 10 25
152-094-10ABD
{Log modified from Kieson Drilling)

Altitude: 1980 feet Date drilled: 7/13/76
TOPS0ilomemmmm o e 1 1
Gravel---- B R E L P L L 9 10
Clay, sandy e 7 17
Sand and gravel-----cemm e 5 22
Clay------- -- -—— 13 35
Sand----=---- ———- 12 47
Clay - R e L e L 23 70
Coal-- ———— R e 4 74
Clay---r-=ecce-maca- - 13 87
Sand---- - -- - 4 91
Clay==-=--- B L L L C L P L L e 3 94
Coal----- --- 4 98
Clay- --- ] 2 100
Coal--=-c-n-- ———- 3 103
Clay- e 8 111
Coal- B e L PR L PR E et 4 115
Clay----- --- 3 118
Coal- —--- - —--- - 2 120

152-094-19ACC
USGS 16

Altitude: 2210 feet Date drilled: 12/10/51
Clay, brown- ~— 36 36
Clay, blue; 3 feet of lignite at 80 feet;

2 feet of rock at 86 feet- - 164 200
152-094-19DBC
USGS 68

Altitude: 2250 feet Date drilled: 12/11/51
Shale--eom oo e e e 20 20
Lignite- - - 5 25
Shale -— - ———— 175 200

152-094-20ACC

USGS 50

Altitude: 2220 feet Date drilled: 11/08/51
21 21
15 36
6 42
56 98
Lignite--- - 6 104
Clay, gray --- - 96 200




152-094-20DDA

USGS 33
Altitude: 2151 feet Date drilled: 11/06/51
GEQOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) {FEET)
Clay, Drown-=--c--cooms o e cccee e oo 40 40

Clay, blue; 6 feet of lignite at 54 feet;
4 feet of lignite at 120 feet; 4 feet
of lignite at 134 feet; 2 feet of rock
at 142 feet; 4 feet of rock at 162 feet--------- 165 205

152-094-21BCC

Uses 31
Altitude: 2190 feet Date drilled: 11/05/51
Clay, brown---------- 95 95
Clay, blue; 3 feet of rock at 130 feet;
4 feet of lignite at 144 feet----ccoooocccoaoaao 110 205

152-094-21CAD

USGS 72
Altitude: 2155 feet Date drilled: 12/12/52
Clay, brown-------- -—- 32 32
Clay, blue; 3 feet of rock at 82 feet------ccee--- 168 200

152-094-21DAA

USGS 49
Altitude: 2060 feet Date drilled: 11/12/51
Clay, sandy 45 45
Rock 3 48
Clay, sandy 72 120
152-094-21DBC
USGS 73
Altitude: 2140 feet Date drilled: 12/13/51
Shale------—-- -- 80 80
Lignite~- B 10 90
Shale- ——— 110 200
152-094-21DDB
USGS 74
Altitude: 2090 feet Date drilled: 12/12/51
Sand and gravel; 6 feet of rock at 16
feet; 2 feet of lignite at 22 feet------ccccen-o 55 55
Clay, blue- 145 200




LOCATION:
ALTITUDE:

(FT, NGVD)

NEUTRON
{AP1}

NDSWC 6049
152-094-24888

2060
S.P.
{Mv)
0-23
T’°°' 23-108
L2001
108-428
| 300
[ 400 - 428-470
470-480
480-500
oo
500-510
510-810
[ o00 ]
.700W
] 810-875
{800
875-910
-m_
910-1040
>1m~
L 1100-
357

~1200 -

DATE DRILLED: 12/02/81

DEPTH: 1040
(FT)

DESCRIPTION OF DEPOSITS
Til.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone and sandstone,
clayey; lignitic in upper
part.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Siltstone and claystone,
sandy, gray.

Sandstone, silty, gray.

Lignite.
Sandstone, siity.
Claystone.

Siltstone and sandstone,
clayey, gray.

LOWER PART OF
FORT UNION FORMATION

Siltstone and claystone, gray.

Sandstone, fine to medium,
gray.

Siltstone and sandstone, gray.




NDSWC 6049, Continued
LOCATION:  152-094-248BB DATE DRILLED:  12/02/81

. 2060
A%;‘T,L’{’.,E' DEPTH: 1040
! (FT)

GAMMA RESISTIVITY
RAY (OHM-M)

=

—_—

DESCRIPTION OF DEPOSITS

- 100 4

I 200

F 300

I 400 4

I 500

o b 600

700

1000

—11001

L1200 4 358




LOCATICN:

ALTITUEE:
(FT, NGVD}

NDSWC 6049, Continued
152-094-24BBB

2060

TEMPERATURE (°F)

DATE DRILLED: 12/02/81

DEPTH: 1040
(FT)

DESCRIPTION OF DEPOSITS

J T T
50 55 60

- 200

I 300

I 700 4

I 800

10001

1100

L1200 | i i

f 1
75 80




152-094-27AAB

USGS 2
Altitude: 2160 feet Date drilled: 10/30/51
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) {FEET)
Clay, brown------eecccceee-- - 45 45

Clay, blue; 4 feet of lignite at 90 feet;
7 feet of lignite at 180 feet; 6 feet
of lignite at 220 feet-----~m-=c--m-ecmcccmrona- 210 255

152-094-27888
UsGs 3

Altitude: 2180 feet Date drilled: 10/30/51

Clay, Drown----e-se-cmmmmamccmcomeooomao 30 30
Clay, blue; 6 feet of lignite at 180 feet;

4 feet of rock at 220 feet; 4 feet of

lignite at 235 feet 225 255

152-094-27DDD
USGS 35

Altitude: 2163 feet Date driiled: 11/07/51
Clay, brown-----ce=e-cmmemoamcmccaccomoaoocoomnann 55 55
Clay, blue; 3 feet of rock at 86 feet;

2 feet of rock at 130 feet; 6 feet
of lignite at 142 feet--wvwmmcommercccccacanann" 150 205

152-094-28ABA

USGS 76

Mtitude: 2115 feet Date drilled: 1/07/52
Clay=mmmmmmmmmmmmemcmmmmocemmmmmm e oo e ne 20 20
Shale- - 165 185

152-094-28BAB

USGS 5
Altitude: 2220 feet Date drilled: 10/31/51
Clay, brown------- - 55 55
Clay, blue--====auuu- 25 80
Lignite- - 12 92
Clay, blue- - 83 180
ROCK==m=mmwmmcaman 6 186
Clay, blue-----vcucvoue- 124 310
Rock - 12 322
Clay, blue- - 33 355

152-094-28BBC

UsGs 71
Al titude: 2190 feet Date drilled: 12/11/51
Clay-=-=-ccwremenmmccmmmm————— 30 30
Shale 50 80
Lignite 10 90
Shale 110 200




Al titude:

GEOLOGIC
_SOURCE

Altitude:

Altitude:

Altitude:

Altitude:

M titude:

152-094-29AAB

UsGs 70
2195 feet
MATERIAL
Clay, brown----emccmeommc e
Clay, blue--mememrc e e ccccaaan
152-094-29ACC
USGS 63
2180 feet

Clay, Drown-e=ceemeecmmmma e
Clay, blue; 4 feet of lignite at 84 feet;

2 feet of rock at 95 feet; 5 feet of

lignite at 120 feet--------cmeoomoccmane

152-094-29CCC

Date drilled: 12/11/51

THICKNESS DEPTH
(FEET) (FEET)

-------- 30 30
-------- 170 200

Date drilled: 11/12/51

-------- 45 45

-------- 160 205

USGS 53
2200 feet Date drilled: 11/08/51
Shale- o m e s 75 75
Lignite- B L L P L LR LR 5 80
Shale-----cmv e 90 170
Lignite---ecmeceemmmncm e 10 180
Shale- --- 20 200
152-094-29DCA
USGS 52
2165 feet Date drilled: 11/08/51
Gravel- --- 25 25
Clay, brown- 17 42
Clay, blue; 3 feet of rock at 94 feet;
2 feet of rock at 138 feet; 6 feet
163 205

‘of lignite at 155 feet-

152-094-30ACD

USGS 60
2240 feet Date drilled: 11/12/51
Clay 10 10
Lignite----c-comocommmrmmme e 5 15
Shale- -- 125 140
Lignite — 5 145
Shale- 45 190
152-094-30ADD
USGS 61
2215 feet Date drilled: 11/12/51
Clay, brown 55 55
Clay, blue; 6 feet of lignite at 84 feet;
4 feet of lignite at 102 feet; 4 feet
of rock at 142 feet. 150 205




152-094-30CCD

USGS 54
Altitude: 2200 feet
GEOLOGIC
SOURCE  MATERIAL

Date drilled:

11/08/51

THICKNESS DEPTH

(FEET)

75
5

60

5

55

152-094-31ACA

USGS 43
Altitude: 2185 feet
Ctay
Sandstone:
Lignite
Shale
152-094-318CD
USGS 55
Altitude: 2080 feet

Clay, brown-
Clay, blue; 3 feet of sandrock at 35
feet; 11 feet of lignite at 80 feet;

2 feet of rock at 122 feet------creueuee

152-094-31DBD
USGS 44
Altitude: 2135 feet

Clay, brown; 8 feet of lignite at 22

feet; 4 feet of lignite at 30 feet------

Clay, blue; 4 feet of rock at 84 feet;

1 foot of rock at 135 feet------meceecun

152-094-32CC8
USGS 46

Altitude: 2180 feet

Date drilled:

Date drilled:
-------- 22

Date drilied:

Date drilled:

Clay, blue; 4 feet of lignite at 87 feet;
3 feet of rock at 95 feet; 4 feet of

rock at 129 feet- --

152-094-3208BC
USGS 47

Altitude: 2180 feet

131

Date drilled:

Clay, sandy---------- 35
ROCK=-====cm=mcmaun 3
Clay, gray--------- 67
Lignite------—---=--- 3
Clay, gray-----=-- -—-- 17

362

(FEET)
75
80

140

145
200

11/08/51

1/07/52
22

180

11/08/51

40
205

11/07/51

65
74

205

11/07/51

35
38
105
108
125




Al titude:

GEOLOGIC
SOURCE

Altitude:

Altitude:

Altitude:

Altitude:

152-094-33CAB

USGS 40
2175 feet Date drilled: 11/06/51
THICKNESS DEPTH
MATERIAL (FEET) (FEET)
Clay, brown - 65 65
Clay, blue; 16 feet of lignite at 130
feet; 2 feet of rock at 190 feet-~-----covcmu-—- 140 205
152-094-330BA
USGS 39

2175 feet Date drilled: 11/06/51
Clay -- 10 10
Lignite- - 5 15
Shale---=---- 185 200

152-094-34ADC
USGS 36

2120 feet Date drilled: 11/07/51
Clay- --- 30 30
Lignite-- -—- 10 40
Shale- - - 60 100
Shale, sandy- 100 200

152-094-34CAA
usGs 37

2110 feet Date drilled: 11/06/51
Clay -—- ———- 30 30
Shale- - 90 120
Lignite----memecemrummmr e cn e cn e e e 10 130
Shale- -- 70 200

152-095-06BAC
{Log modified from Kieson Drilling)

2260 feet Date drilled: 1/30/76
Topsoil----- - 2 2
Clay, yellow 23 25
Clay, sandy, yellow- 5. 30
Sand and gravel- 16 46
Sand and silit- 8 54
Clay, gray----- 2 56
Coal------ 3 59
Clay - 1 60
[0 T Y e e el 1 61
Clay -- 4 65




LOCATION: 152-095-16ADD

ALTITUDE: 2295

{FT, NGVD}
NEUTRON S.P.
(AP1) Mv)

4
s

I 100 4

. 200

t 300 4

I 500 4

{600-

I 700

11000

-1100J

{12004

NDSWC 6048

0-15

15-80

80-100
100-170

170-175
175-200

200-280

280-500

500-550

550-750

750-855

855-900

900-1000

364

DATE DRILLED: 11/21/81

DEPTH: 1000
{FT)
DESCRIPTION OF DEPOSITS
Colluvium,

SENTINEL BUTTE MEMBER OF
FORT_UNION FORMATION

Siltstone and sandstone, gray.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Claystone and lignite.

Siltstone and claystone,
carbonaceous.

Lignite.

Siltstone, sandy, brownish-
gray.

Siltstone and claystone, gray,
lignitic.

Siltstone and sandstone, fine
to medium; lignitic below 375
feet,

Siltstone and claystone,
lignitic.

Sandstone and siltstone, fine
to medium, gray.

Claystone and siltstone,
sandy, brownish-gray.

LOWER PART OF
FORT UNION FORMATION

Siltstone, sandy.

Claystone, silty, brownish-
gray.



NDSWC 6048, Continued

LOCATION: 152-095-16ADD
DATE DRILLED: 11/21/81

ALTITUDE: 2295

{FT, NGVD} D(EF:::-H: 1000
GAMMA RESISTIVITY
RAY (OHM-M)
DESCRIPTION OF DEPOSITS
N ]
_,és/
e— L 100 -
é;’_ 100
:‘————‘;
—_—
>
—
-5'—’; .
I 300 .
é?
-? . 400 4
—
—..—--£>7
-c;_
= [ 5001
—
=
-
{ i
; - 700
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<
=<
% - m 4
h N
_1m<
1100
L1200 ] 365




NDSWC 6048, Continued

LOCATION: 152-095-16ADD

ALTITUDE: 2295
(FT, NGVD)

TEMPERATURE (°F})

DATE DRILLED: 11/21/81

DEPTH: 1000
FT)

DESCRIPTION OF DEPOSITS

100 4

+ 200

I 300

I 400 -

I 500 4

I 800

I 700 -

+ 800

L 900 -

1000+

1100+

T
55

T
60

!
65

T
70

1
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152-095-19DD1
(Log modified from Kieson Drilling)

Altitude: 2435 feet Date drilled: 8/21/75
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Topsoil- 1 1

Clay, brown 19 20

o e e L L DL L L L L DD 3 23

Clay---- 9 32

Coal- 1 33

Clay ———— 3 36

Coal- 8 44

(M e CEE L P EE LR PR LR 4 48

Sand~-m-ccemaoma e aaan 10 58

Clay---- 2 60

152-095-190D2
(Log modified from Kieson Drilling)

Altitude: 2435 feet Date drilled: 8/27/75
Topsoil-- 2 2
Gravel------ 16 18
Coal- --- 5 23
Clay 9 32
Coal- B G E LR L L L L PP L P LR L PR L e 9 41
Clay -- --- 4 45

152-095-32CBC
NDSWC 11549

Altitude: 2380 feet Date drilled: 65/05/81
Colluvium:
Clay, olive-gray, plastic- 8 8
Tivn:
Gravel; some mafics- -—- 2 10
Silt, pebbly, dark-yellowish-brown-----weecevaca-- 30 40
Clay, silty, sandy, pebbly, yellowish-brown------- 30 70

Sentinel Butte and Tongue River Members,

undifferentiated, of Fort Union Formation:
Sandstone, 1ight-olive-gray-------c-c-ceccccmcmconn 1 71
No recovery ——— 19 90




LOCATION:

ALTITUDE:

{FT, NGVD)

NEUTRON
{APH

152-096-03B8B
2330

S.P.
iMv)

- 100

300

I 400

L 600

I 800 -

I 700

11000~

1100

L1200

NDSWC 5948

21-150

150-260

260-300
300-315
315-412

412-418
418-485

485-515
515-550
550-595
595-695

695-725
725-825

825-905

905-940

DATE DRILLED: 7/30/81
DEPTH: 940
{FT}
DESCRIPTION OF DEPOSITS
Till,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Sandstone and siltstone,
clayey, lignitic.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Sandstone and siltstone,
clayey, gray, lignitic.

Siltstone and claystone, gray.
Claystone and lignite,

Siltstone and claystone, gray,
tignitic.

Lignite,

Siltstone and claystone,
sandy, lignitic.

Sandstone, silty, fine.
Lignite,
Siltstone and sandstone, gray.

Siltstone and sandstone, gray,
lignitic.

Siltstone and claystone, gray.

Sandstone and siltstone, fine
to medium, gray.

LOWER PART OF
FORT UNION FORMATION

Siltstone and claystone, gray,
carbonaceous.

Siltstone and sandstone.




NDSWC 5948, Continued

LOCATION: 152-096-03888 DATE DRILLED: 7/30/81

ALTITUDE: 2330

DEPTH: 940
(FT, NGVD) €T}
GAMMA RESISTIVITY
RAY {OHM-M)
DESCRIPTION OF DEPOSITS
<f
GL [ 100
<: 2007
E - Bw -
—
5 m -
3 m -4
- sm -4
3 7m -
L m 4
- 900
'1”"
1100
L1200 - 369




NDSWC 5948, Continued
LOCATION: 152-096-03B88

ALTITUDE: 2330
{FT, NGVD)

TEMPERATURE (°F)

DATE DRILLED: 7/30/81

DEPTH: 940
(FT)

DESCRIPTION OF DEPOSITS

T T f
55 60 65

- 100

I 200

- 300 -]

I 400 4

I 500 4

t 600 -

I 700

I 800 4

11000

1100

L1200 L 1 I



152-096-23CBD
(Log modified from Thompson Drilling Co.)

Altitude: 2360 feet Date drilled: 9/05/74
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Topsoil- 3 3
Clay e G L PP L PR 9 12
Sand, dirty------c-c-meccmaaen 8 20
Sand, Clean=--emmom oo L 4 24
Clay--- 14 38
Coal- 8 46
Clay - 22 68
Coal------ 3 7
Clay- - 1 72
Coal- ——- ——— 3 75
Clay - 25 100
152-096-258CC
(Log modified from Kieson Drilling)
Altitude: 2386 feet Date drilled: 9/17/77
Topsoil- - - 2 2
Clay, sandy -- 18 20
Clay--- - -- 19 39
Silt-w-- - 19 58
Clay -~ 13 71
Clay, sandy=-===~-coeamm e 23 94
Coal--mmccoccmen Bt 15 109
Clay---- 3 112
152-096-26BCB
NDSWC 11548
Altitude: 2325 feet Date drilled: 5/05/81
Sand and scoriaceous gravel----ew-eecmeeaaccomaans 11 11
Silt, dark-yellowish-brown, argillaceous---------- 6 17
Silt, olive-gray 1 18
Lignite - 6 24
Claystone, medium-gray------==cececmemmemmacaoo 10 34
Sandstone, fine, argillaceous 4 38




NDSWC 6046

LOCATION:  152-096-340DD DATE DRILLED: 11/11/81
ALTITUDE: 2390 DEPTH: 1240
{FT, NGVD) (FT)
POTENTIAL (mv) RESISTANCE (oHMms) DESCRIPTION OF DEPOSITS
0-1 Topsoil,
SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
50 1-15 Siltstone and claystone, gray.
Lignite,
18-75 Siltstor]e @nd sandstone, olive-
100 gray, lignitic.
75-195 Sandstone, silty, fine to
medium, olive-gray.
| 150
TONGUE RIVER MEMBER OF
FORT UNION FORMATION
L 200 195-350—Siltstone and claystone, sandy,
gray.
250
300
350 350-366  Lignite.
___—J——-_—_—-
«<356-610 ___Siltstone and sardstone,
clayey, olive-gray; lignite at
530 and 610 feet.
400
450
500
| 550
L 600




LOCATION:

ALTITUDE: 2390

{FT, NGVD)

POTENTIAL (mv)

152-096-34DDD

NDSWC 6046, Continued

RESISTANCE {oHMs)

\%

NS

r 700

650

750l

850 {

950

1000 1

11050

1100 4

T1150-

1200}

610-675

675-950

950-1080

1080-1240

DATE DRILLED: 11/11/81

DEPTH: 1240

(FT)

DESCRIPTION OF DEPOSITS

TONGUE RIVER MEMBER OF
FORT UNION FORMATION,
Continued

Siltstone and claystone, gray.

Sandstone and siltstone, fine
to medium, olive-gray; lignite
at 680 feet.

LOWER PART OF
FORT _UNION FORMATION

Shale, greenish-gray; some silt
zones,

Siltstone and claystone, sandy,
olive-gray, carbonaceous.




NDSWC 6046, Continued
LOCATION: 152-096-34DDD DATE DRILLED: 11/11/81
ALTITUDE: 2390 DEPTH: 1240
{FT,NGVD)
FT)
NEUTRON GAMMA
(ap1) RAY

DESCRIPTION OF DEPOSITS

=

[ 100 4
I 200 1
L 300
_— )_4004
L 500 -
+ 600 4
700 4
Lwo_
| 900 |
10004

1100

L1200/ 374




NDSWC 6046, Continued
ILOCATION: 152-096-34D0D

ALTITUDE: 2390
{FT, NGVD)

TEMPERATURE {°F)

DATE DRILLED: 11/11/81
pepTH: 1240
{FT)

T T
55 60

- 100

200

b 400

[ 500 1

l 600 -

- 700

11100+

-1200

DESCRIPTION OF DEPOSITS
1

70

375




152-096-35CBB
(Log modified from Thompson Drilling Co.)

Altitude: 2380 feet Date drilled: 6/27/77
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) (FEET)
Soil- 3 3
Clay 7 10
Sand----- 11 21
Sand, coarse 4 25
Clay==-mm=mm e oo e e e o e 2 27
152-097-06ARAA
NDSWC 1484
Altitude: 1915 feet Date drilled: 4/09/59
Topsoil, sandy, brown-------eeemecoccccmommcccnaax 2 2
Gravel, fine to coarse; lignite------cccemcccmcaa- 4 6
Sand, coarse, to medium gravel; jte--—--eono- 18 24
Clay, sandy, blue~--cecocccmmammccma e 14 38
Sand, medium, to medium gravel; lignite
fragments-----emccmmmmmnececnaaaa 8 46
Clay, sandy, shaly, 1ight-gray; Fort
Union Formation 7 53

376



LOCATION:  152-097-07CAA
ALTITUDE: 1946

{FT,NGVD)
POTENTIAL mv)

NDSWC 11555

RESISTANCE (oHMs)

</
(z

K’A-SO
A

A
/

80 1

100

120

140 4

200J

I 220

240

377

21-56

56-65
65-72

72-80

80-87

DATE DRILLED: 5/06/81

DEPTH: 87
(FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Silt, dark-yellowish-brown,
argillaceous.

Sand and gravel, brown,
LAKE BEDS

Clay, sandy, olive-gray.

ALLUVIUM
Sand and gravel,

Clay, olive-gray.

Sand and gravel,

SENTINEL BUTTE AND

TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

Sandstone, fine to medium.




Altitude:

GEQOLOGIC
SOURCE

Altitude:

Altitude:

Altitude:

152-097-088AA
(Log modified from Francis Boyce Water Well)

2020 feet Date drilled: 11/27/72
THICKNESS DEPTH
MATERIAL (FEET) (FEET)
Sand, brown 90 90
Clay, gray 80 170
Sandstone-=--=mrmcm-cmmmcramcmmmemmeccceceom oo 1 171
Clay, gray----==-=-=--- 2 173
5 178
22 200
2 202
Sand, fing=-reeememccccocm e ear oo caceceno oo 23 225
Shale, gray--=-=---====--== 92 317
Coal-—r—mmmmmmm e 3 320
Shale, gray; 135 455
Coal--- 15 470
355 825
Sand, gray---------- 20 845
Sandstone-------c-emmaemmocmn 1 846
Shale, gray; interbedded with sandstone 639 1485
Sand, gray; water----—--c---c-mceccmeoscooooo- 45 1530
SaNndston@-=-r=mcmcmmmem o ec e d e m e —emamce oo -- 1530
152-097-088BC
(Log modified from Ralph Wold Well Drilling)

1950 feet Date drilled: 6/01/74
Clay=mmm=mmmmmmmo e omm e mm oo oo 13 13
Gravel 2 15
Til1 and gravelly sand 13 28
Gravel 3 31
Ti1l and clay 9 40

152-097-14BDB
(Log modified from Ralph Wold Well Driliing)

1960 feet Date drilled: 5/26/74
Clay and till--- -——- ———- 11 11
Gravel---- - 5 16
Clay=--===-=cemccromanancaan 4 20

152-097-16DDC
NDSWC 11554

2030 feet Date drilled: 5/06/81
LT R e 2 2
Sand and gravel- 5 7
Clay, olive-gray------- 15 22
Sand and gravel-------- 1 23
Claystone, gray--------==-cemo-=ee-cccmmooconoaooo 17 40

378




152-097-278DB

(Log modified from Ralph Wold Well Drilling)

Altitude: 2120 feet Date drilled: 7/01/73
GEOLOGIC THICKNESS DEPTH
SOURCE _ MATERIAL (FEET)  (FEET)
Loam, sandy B e TR, 10 10
Clay- 18 28
Gravel-—--mm oo 3 31
Sand, blue- S R 17 48
Clay----- B 12 60
NDSWC 11748
LOCATION:  152-098-01DDA DATE DRILLED: 9/24/81
ALTITUDE: 1950 DEPTH: 80
(FT. NGVD) (FT)

POTENTIAL (M)

RESISTANCE (oHms) DESCRIPTION OF DEPOSITS

COLLUVIUM

0-5 Sand and gravel,

20 5-20 Sand and silt, dark-yellowish-
-__—-—_-_——___-“"““““j:::::> brown, argillaceous.

40

/N VN

l 60

[~

‘I20J

14ol

{ 160

20-40 Sand, clayey, silty, brown.
ALLUVIUM

40-63 Sand, silty.

63-70 Sand and gravel.
SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

70-80 Claystone, light-gray,

379




NDSWC 11740

LOCATION:  152-098-02CCC DATE DRILLED: 9/23/81
ALTITUDE: 1985 DEPTH: 140
(FT, NGVD} FT)
POTENTIAL (v} RESISTANCE (oHMs) DESCRIPTION OF DEPOSITS
COLLUVIUM
0-23 Silt, dark-yellowish-brown,
argillaceous.
20
23-27 — Sand and gravel,
27-31 Clay, silty, brown,
l TILL
40 i
+ Sand and clay, pebbly.
ALLUVIUM
l Sand, fine to very fine,
60
Sand and clay, gravelly.
80
SENTINEL BUTTE AND
| 100 TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION
114-140 Claystone, olive-gray.
120 4
140 4
160 1
180 {
Tzoo{
L 220W
L 240 380




152-098-03DAB
{Log modified from Ralph Wold Well Drilling)

Altitude: 2020 feet Date drilled: 7/18/73
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) (FEET)
Sand -—-- 15 15
Coal- - 9 24
Clay - 33 57
Rock---mmuux 2 59
Clay 11 70
Coal 14 84
Clay and rock=——~--cmmwoo oo mm e e 101 185
Coal--- © 7 192
ROCK === mm o e e e e 3 195
Clay - 105 300
Sand- 35 335
Clay; interbedded with sand. 75 410
Sand- 15 425
Clay memeemmmm e 163 588
Coal- 27 615
Clay---- -- 195 810
Coal- -- 14 824
Clay 86 910
Clay, sandy - 48 958
Rock 5 963
Clay ———- 240 1203
Rock------ -- 2 1205
Shale--- -- 265 1470
Rock 2 1472
Sand- 28 1500
Clay---- - 72 1572
Rock 2 1574
[ e - 16 1590
S 15 1605
Clay ——-- 45 1650
Sand- —— 80 1730

381




NDSWC 11553
LOCATION:  152-098-11CCD
ALTITUDE: 1970
(FT, NGVD)

POTENTIAL (mvy RESISTANCE {OHMms}

0-29
20
29-49
l» 40
49-62
% |
62-76
-\__7 76-80
BO <
100 4
120
140
160
180
200 ]
220
L 240 382

DATE DRILLED: 5/06/81

DEPTH: 80
(FT}

DESCRIPTION OF DEPOSITS

COLLUVIUM

Stlt, dark-yellowish-brown,

LAKE BEDS
Clay, sandy, olive-gray.

SENTINEL BUTTE AND

TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

Sandstone, fine,

Claystone, gray.

Lignite.




NDSWC 11552

LOCATION:  152-098-11DCC DATE DRILLED: 5/06/81
ALTITUDE: 1956 DEPTH: 180

{ET, NGVD) #T)
POTENTIAL imv) RESISTANCE (oHMS) DESCRIPTION OF DEPOSITS

COLLUVIUM

0-19 Silt, dark-yellowish-brown,
argillaceous.

20
19-22 Silt, yellowish-brown,

% TILL

;:E::> ! 22-38 Sand and gravel, lignitic.
* LAKE BEDS
| 38-60 Clay, silty, sandy, olive-gray.
ALLUVIUM
60
60-78 Sand and gravel,
78-116 Sand, fine to very coarse,
80
] 116-167 Sand and gravel.
120 :
J
~

140 -

8

P N

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

160
167-180 Sandstone, fine to medium.




NDSWC 11550

LOCATION:  152-098-11DDD DATE DRILLED: 5/06/81
ALTITUDE: 1951 ‘ DEPTH: 80
{FT, NGVD) (FT)
POTENTIAL (mv) RESISTANCE (oHMS) DESCRIPTION OF DEPOSITS
COLLUVIUM
0-17 Silt, dark-yellowish-brown,
argillaceous.
20
LAKE BEDS
17-22 Clay, silty, olive-gray.
22-28 Silt, black, argillaceous.
40
ALLUVIUM
28-31 Sand and gravel,
31-55 Silt and sand, gray.
60
55-58 Sand and gravel.
SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
80 A FORT UNION FORMATION
58-80 Claystone, silty, dark-gray.
100
120
140
160
L 180 4
200 1
I 220 -
240 - 384




152-098-13BAA
NDSWC 11551

Altitude: 1950 feet

GEOLOBIC
SOURCE  MATERIAL

Date drilled: 5/06/81

THICKNESS DEPTH
(FEET) (FEET)

Silt, dark-yellowish-brown- ———-
Sand and gravel-

Clay, silty, olive-gray

Claystone, medium-gray, lignitic--------

152-098-14CCC
NDSWC 1488

Altitude: 1969 feet

9 9

1 10

22 32

---------- 8 40

Date drilled: 4/10/59

Topsoil, sandy, brown- ———— ——— 1 1
Clay, dark-gray, smooth 8 9
Till, yellow to buff, oxidized, and

fine to coarse gravel; scoria and

shale pebbles- 23 32
Ti11, light-gray, and fine to coarse

gravel; little scoria, shale, or

Tignite- 21 53
Sand, fine to medium, dirty; lignite--—cceeceeoooo 9 62
Clay, silty to sandy, light-gray;

Tignite- 11 73
Sand, fine to coarse; scoria and

lignite 5 78
Clay, silty to sandy, light-gray;

1ignite 28 106
Sand, coarse, and fine to coarse

gravel; scoria and lignite fragments-------w-ua- 63 169
Clay, sandy, 1ight-gray; Fort Union

Formation- 10 179

NDSWC 1486
LOCATION:  152-098-23ABB
ALTITUDE: 1960
(FT, NGVD}
POTENTIAL (mMv) RESISTANCE toHms)
0-21
20
21-36
40 36-68
3
+ 60
68-74
- 80

385

DATE DRILLED: 4/09/59

DEPTH: 74
{FT)

DESCRIPTION OF DEPOSITS
COLLUVIUM
Clay, brown, smooth.
LAKE BEDS
Clay, gray to blue, smooth,
ALLUVIUM

Gravel, fine, and coal.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Claystone, sandy, gray.




152-098-23ADD
{Log modified from Ralph Wold Well Drilling)

Altitude: 1990 feet Date drilled: 5/23/74
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Scoria and £i11emcommcmm o el 11 11
Rock - 1 12
O] @Y = e e e e e 17 29
Sand----- 12 41
Rock----- 1 42
Sand----- 16 58
Coal----- 13 71
Clay=m-mmmmm o m e e e e e 1 72
152-098-23BAAL
NDSWC 1487
Altitude: 1955 feet Date drilled: 4/10/59
Topsoil, sandy, brown-----ceccmecmmmmamamoamanaon 4 4
Clay, silty to sandy, gray; scoria
pebbies-moumm oo 34 38
Gravel, fine to coarse, and coarse
sand; scoria pebbles and lignite-------cccmecano 9 47
TiV1, gray, and fine to coarse gravel;
shale pebbles and lignite-----=cm-ccccmccccaana. 17 64
Clay, sandy, light-gray; Fort Union
Formation------ecouemenon 9 - 73
NDSWC 11739
LOCATION:  152-098-23BAAZ DATE DRILLED:  9/23/81
ALTITUDE: 1965 DEPTH: 80
{FT, NGVD) FT)
POTENTIAL mw) RESISTANCE (oHwms} DESCRIPTION OF DEPOSITS
COLLUVIUM
0-16 Silt, sandy, dark-yellowish-
brown,
2 LAKE BEDS
16-32 Silt, olive-gray.
32-43 Clay, silty, olive-gray.
40
ALLUVIUM
43.52 Sand, coarse.
SENTINEL BUTTE AND
60 TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION
52-80 Claystone, olive-gray.
80
100 4

386




NDSWC 11747

LOCATION:  152-098-23BCC DATE DRILLED: 9/24/81
ALTITUDE: 1967 DEPTH: 120
(FT, NGVD} FT)
POTENTIAL (mv) RESISTANCE (oHMS) DESCRIPTION OF DEPOSITS
COLLUVIUM
0-23 Clay, sandy, silty, dark-
yellowish-brown,
20
23-29 Clay, gray.
TILL
29-33 Sand and gravel, clayey.
40 LAKE BEDS
33-60 Clay and sand, olive-gray.
ALLUVIUM
[ 60 60-104 Sand, medium to coarse.
80
SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION
| 100 |
1% 104-120 Clay, dark-greenish-gray,
consolidated,
120 |
| 140
160 1
} 180 4
200 4
220 |
387

240 -




LOCATION:

ALTITUDE:

{FT, NGVD)

NEUTRON
AP}

152-098-27C0D1
1990

S.P.
MV}

- 100 4

I 200

L 600 -

+ 700

-goo.‘

1000

1100+

“1200 -

NDSWC 5949

0-183

183-420

420-495

495-595

595-620
620-670
670-690
690-720
720-760
760-800
800-940

DATE DRILLED: 9/23/81

DEPTH: 940
{FT)

DESCRIPTION OF DEPOSITS

Sand and gravel.

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Siltstone and claystone,
sandy, gray, carbonaceous.

Siltstone and sandstone, fine
to medium, gray.

Sandstone and siltstone, gray.

Lignite,

Sandstone and siltstone.
Lignite.

Claystone, gray.,

Siltstone, sandy.

Siltstone and claystone, gray.

Sandstone and siltstone, fine
to medium, gray.




NDSWC 5949, Continued
LOCATION: 152-098-27CDD1

ALTITUDE: 1990

{FT. NGVD)
GAMMA RESISTIVITY
RAY (OHM-M)
100 [&i
o
L 200
I- 300 4
- 4w+
3 m.}
%]
.7w 4
-m -
- m-‘
1000 -
Lle
L1200 4 389

DATE DRILLED: 9/23/81

DEPTH: 940
(FT)

DESCRIPTION OF DEPOSITS




LOCATION:

ALTITUDE:
(FT, NGVD)

NDSWC 5949, Continued
152-098-27CDD1

1990

TEMPERATURE {oF}

DATE DRILLED: 9/23/81

DEPTH: 940
{FT)

DESCRIPTION OF DEPOSITS

T T T
50 55 80

o]
_M<

}-300-

_mo_
600
L 700 4
L 800 4
I 800 4
1000

11004

T
65

T 1
70 % 80

55
L1200 I i 1
39




NDSWC 11738

LOCATION:  152-098-27€0D2 DATE DRILLED:  9/23/81
ALTITUDE: 1989 DEPTH: 200
(FT, NGVD) {FT}
POTENTIAL (Mv) RESISTANCE {oHwms) DESCRIPTION OF DEPOSITS
CoLLUVIUM
0-39 Silt, sandy, dark-yellowish-
brown, argillaceous.
20
LAKE_BEDS
40 1 39-80 Clay, sandy, olive-gray.
T 60
ALLUVIUM
f 80 80-156 Sand, silty.
L 100 1
120 W
140
156-184 Sand and gravel,
i 160
SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION
[ 190 1 184-200  Claystone, gray.
| 200
L m B i
240 4 391




Altitude:

GEOLOGIC
SOURCE

Altitude:

152-098-34CAB
{Log modified from Ralph Wold Well Drilling)

2000 feet Date drilled: 5/22/74
THICKNESS DEPTH
MATERIAL {FEET) (FEET)
Topsoil-m==cmmmmcmuuu- 4 4
Clay and til 44 48
Clay 15 63
Sand and till 26 89
Coal- 6 95
Clay=mmmmmmmm o m o s e m e 14 109
Coal- -—- 6 115
Clay 9 124
Sand--a-ecmammenn 8 132
Clay=-rammmmmmm—ma- 18 150
152-099-03ACB
{Log modified from Ralph Wold Well Drilling)

1920 feet Date drilled: 8/19/74
Sand 20 20
Clay ———- 89 109
Rock 1 110
Clay 90 200
Coal 4 204
Sand- 31 235
Clay----=ccccemcccmm e m e e 38 273
Sand- 7 280
Clay 22 302
Sand---- 14 316
Clay 5 321
Rock 5 326

24 350

82 432

11 443

1 444

76 520

10 530

60 590

12 602

13 615

8 623

64 687

28 715

105 820

10 830

22 852

5 857

58 915

7 922

70 992

5 997

131 1128

5 1133

Clay and shale------ 12 1145
ROCK=ommmoemcccwaaaae 3 1148
Shale and clay-«------ 367 1515
Sand streaks-------c-cmocaoan- 15 1530
ROCK === mmmc e e e ea 2 1532
Clay, sandy - 13 1545
Shale 15 1560
Sand 50 1610

392




Altitude:

GEQLOGIC
SOURCE

Altitude:

152-099-248B8B
{Log modified from Ralph Wold Well

2040 feet

MATERIAL

Clay, sandy--------

Drilling)

Date drilled:

Coal-

Clay

Rock

Clay---- ——-

[ Y B

Clay
Rock---

Clay--=-=-=cemmuo--

Coal- ——

Clay; interbedded with rock-----=m=-mc-muc
Coal-w----

Clay

Coal---~---

Clay, sandy

Coal---—--

Clay

Rock----

Clay----
Coal

Clay

Sand

Clay

Sand

Clay=--mwmmmmm e mce o mccea oo
Rock -
Sand-

Shale

and

and

Coal-
Sand-

Shale-

Shale-

Sand----

152-099-24CDA
(Log modified from Ralph Wold Well

1875 feet

Drilling)

6/29/75

THICKNESS DEPTH

(FEET)

26
2
31
4
9

13
155

Date drilled:

Till and clay

Clay
Sand-

Clay ———
Coal-

Rock

Clay; sand streaks ———

Rock:

Clay

Coal-

Clay ———

393

15
12
1
40
9
1
10
4
10
11
7

(FEET)



152-099-25AA8
{Log modified from Ralph Wold Well Drilling)

Altitude: 2100 feet Date drilled: 7/16/76
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) (FEET)
Clay--- e am e m e ———————— 7 7
Coat B e e L L L L RS L L L b 4 11
Clay=emmmmmmmmm oo m e e m oo o mm oo 74 85
Coal-m-roccmem oo oo ———— 2 87
Clay 4 91
Coal 6 97
Clay, sandy - 18 115
Coal--cmmmemmmmmme oo 17 132
Clay e e ———— 88 220
3 223

107 330

15 345

15 360

7 367

53 420

9 429

33 462

4 466

21 487

10 497

113 610

15 625

53 678

12 690

40 730

Coal--=mmrowraan 17 747
40 787

13 800

65 865

10 875

53 928

27 955

11 966

5 971

68 1039

54 1093

13 1106

9 1115

99 1214

16 1230

62 1292

4 1296

64 1360

40 1400

137 1537

14 1551

179 1730

70 1800

394




Al titude:

GEQLOGIC
SOURCE

Altitude:

152-099-288BA

(Log modified from Thompson Drilling Co.)

2140 feet Date drilled: 6/27/74
THICKNESS DEPTH

MATERIAL (FEET)  (FEET)
Clay, blue 60 60
Coal- - 1 61
Clay 12 73
T R e e L S L 3 76
Clay 7 83
Shale, hard- 1 84
Clay 19 103
Coal- 7 110
Clay - 27 137
Sand, COArse-——-=—=eemmm e 58 195

152-099-33AD8
{Log modified from Thompson Drilling Co.)

2300 feet Date drilled: 12/08/74
Topsoil -—- 3 3
Sand: 16 19
Sand, dirty--- - 46 65
Clay 5 70
Coalem=mn= 5 75
Sand- - 25 100
Clay -- 10 110
Sand, dirty 6 116
Sand, Clean-------emumem e mmeee 6 122
oAl -mmc o e oo 3 125




NDSWC 6044

LOCATION: 152-101-14ACA DATE DRILLED: 11/06/81
ALTITUDE: 1940 DEPTH: 1000

{FT, NGVD) (FT)
POTENTIAL (M} RESISTIVITY (oHM-M) DESCRIPTION OF DEPOSITS

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

0-100 Siltstone and sandstone, olive-

100 gray.
100-148 Siltstone and claystone, olive-
gray, carbonaceous.
Sandstone, silty, fine,
200
210-554=  Siltstone and sandstone, fine,
gray; lignite at 270, 348, and
500 feet.
F 300
,400_

500 - TONGUE RIVER MEMBER OF
FORT UNION FORMATION
554-630 Siltstone and claystone, fine,
olive-gray; lignite at 554,
600, and 618 feet.
600
6530-1000 Sandstone and siltstone, fine
to medium, olive-gray.
700__:%%Egii%fii;;;;i%ii%?—=—-
800 :::::

900

1000 1

r 1100

1200 ) 396




NDSWC 6044, Continued

LOCATION:  152-101-14ACA DATE DRILLED: 11/06/81

ALTITUDE: 1940
T, NGVD! DEPTH: 1000
(FT)
NEUTRON GAMMA
(AP} RAY
DESCRIPTION OF DEPOSITS
=

|

L 100 4

|

I 200

- 300

V"U

M M S AN L A L e M

il

1000

1100

L,w 397




NDSWC 6044, Continued
LOCATION: 152-101-14ACA DATE DRILLED: 11/06/81

ALTITUDE: 1940 .
FT, NGVD) D‘E:r':'H. 1000

TEMPERATURE (°F) DESCRIPTION OF DEPOSITS
T T T 1
55 60 65 70

L 100 4

I 200

| 400

- 500

I 600

- 700

I 900

1000

- 1100+

70

-8
F&

L1200 i




Log modified from Himebaugh Drilling)

{
LOCATION: 152-101-15ADD DATE DRILLED:  6/24/82

ALTITUDE: 1995

{FT, NGVD} Df:f"‘: 1640
NEUTRON S.P.
tAPI V)
DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION
0-160 Sittstore and claystone,
L 100 - olive-gray, lignitic.
> 160-165 Limestone,
rzoow 165-190 Siltstone, sandy, clayey.
190-275 Sandstone, fine to medium,
gray.
S
>
275-315 Siltstone, gray.
; 3% TONGUE RIVER MEMBER OF

FORT _UNION FORMATION

315-330 Lignite and claystone.

330-355 Claystone, silty, gray.

L 400 |
355-360 Lignite,
360-415 Claystone, silty, gray.
rsoo- 415-420 Limestone,
420-645 Claystone, silty, sandy,
carbonaceous.
F 600
645-745 Sandstone, fine to coarse.
t 700 -
745-795 Ctaystone, gray.
L 500 - 795-925 Siltstone, sandy, gray.
LOWER PART OF
FORT UNION FORMATION
800 925-1000 Claystone, gray.
4oooﬂ 1000-1005 Limestone.
1005-1205 Claystone, silty,
carbonaceous,
1100

L1200 399




LOCATION:
ALTITUDE:

(FT, NGVD)

NEUTRON
(AP1}

(Log modified from Himebaugh Drilling), Continued
152-101-15ADD

1995

S.P.

(Mv)

1300 1

400 4

500 ﬂ

1600 1

1700 4

-1800-‘

| 1900

2000

2100

23004

L 2400

1205-1250
1250-1280
1280-1415

1415-1495

1495-1610

1610-1640

DATE DRILLED: 6/24/82

DEPTH:

iy 1640

DESCRIPTION OF DEPOSITS

LOWER PART OF
FORT UNION FORMATION,
Continued

Siltstone and lignite, sandy.
Claystone, silty, gray.

Siltstone, sandy, clayey.

Claystone, silty,
carbonaceous.

Sandstone, fine to coarse,
gray.

Siltstone, sandy, clayey.




(Log modified from Himebaugh Drilling), Continued
LOCATION:  152.101-15ADD

ALTITUDE: 1995
(FT, NGVD)

GAMMA
RAY

F 100

700 4

1 800 |

F1000

1100+

RESISTIVITY
{OHM-M}

401

DATE DRILLED: 6/24/82

DEPTH: 1640
FT)

DESCRIPTION OF DEPOSITS




{Log modified from Himebaugh Drilling}, Continued
LOCATION: 152-101-15A0D DATE DRILLED: 6/24/82
ALTITUDE: 1995 DEPTH: 1640
{FT, NGV} (FT)
GAMMA RESISTIVITY
RAY (OHM-M) )
DESCRIPTION OF DEPOSITS
)-1300—
F 14007
-15M
L 16001
- 17004
152-101-19CAD
{Log modified from Thompson Drilling Co.)}
Altitude: 2265 feet Date drilled: 8/16/72
GEOLDGIC THICKNESS DEPTH
SQURCE  MATERIAL (FEET) (FEET)
Topsoil-cromccommecccae o -- 4 4
Sand, red, dirty-—-—-------cmmmmc e 24 28
Sand, gray —--- -- 27 55
Clay smmmmmsmmceseenoo e 3 58
Sand, gray-----comecreamcmm et 17 75
CYay s e 5 80

402




LOCATION:  152-101-24(BB1

ALTITUDE: 1878

{FT, NGVD)

GAMMA
RAY

- 1101

L 120 ]

NDSWC 5616

RESISTANCE

{OHMS)

403

18-39

39-62

DATE DRILLED: 10/08/79
DEPTH: 62
(FT)

DESCRIPTION OF DEPOSITS
COLLUVIUM
Topsoil,

Clay, very silty, very sandy,
pebbly, dark-yellowish-brown,

GLACIAL OUTWASH

Sand and gravel, very fine to
coarse,

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone and claystone,
light-bluish-gray.




LOCATION: 152-101-24(BB2

ALTITUDE:
(FT, NGVD)

1879

(MV)

NDSWC 6043

RESISTIVITY (onm-m)

POTENTIAL

100

200

300

400

600

700

BOO

1100

.+1200-

0-1
1-38

38-475

475-633

633-770

770-1060

1060-1090
1090-1120

DATE DRILLED: 11/02/81

DEPTH:
(FT)

1120

DESCRIPTION OF DEPOSITS

Topsoil.
Sand and gravel.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone and sandstone,
clayey, olive-gray,
carbonaceous.

TONGUE RIVER MEMBER OF
FORT UNION _FORMATION

Siltstone and claystone, sandy,
olive-gray.

Siltstone and sandstone,
clayey, olive-gray.

Siltstone and claystone, sandy,
olive-gray, carbonaceous.

Sandstone,

Siltstone.




152-102-08BAC
{Log modified from Henry M. Halverson)

Altitude: 2050 feet Date drilled: 6/20/75
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) {FEET)
Rocks and clay -- 100 100
Sand -- 1 101
Sandstone- 14 115
Clay, gray-----=-----escmomccmm e 33 148
Clay, blue---cmeeecc e e 4 152

152-102-17DAC
(Log modified from Thompson Drilling Co.)

Altitude: 2070 feet Date drilled: 3/21/74
Clay 12 12
ROCKS===mmmmm e e m e e e e e 5 17
Clay 13 30
Sand, BroWN-----oo oo oo 10 40
Sand, soft 10 50
Sand, blue; water 20 70

152-102-27CDD
(Log modified from Thompson Drilling Co.)

Altitude: 2278 feet Date drilled: 4/04/74
S0fl-mmmemmman 2 2
Sand, hard- -—-- - -—- 20 22
Sand, soft- e 13 35
Clay -- 15 50
Sand, firm- - 34 84
Shale, hard - 2 86
Sand, soft--- 14 100
Sand, SOft; Water---e-ccmmcoccccmoccccnammcnanaaan 10 110

405




152-103-25CAB
(Log modified from Kieson Drilling)

Altitude: 1965 feet Date drilled: 11/05/77
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
TOpSOiJmmmmmmmmmmmmmmmmmm o ommemooeom oo mo oo 8 8
Clay, Sandy-------===smr=m=mc=coc-osomosososoaesns 57 65
Coal---mmu=m- 5 70
Clay, sandy--- 55 125
Coal 5 130
Clay 6 136
Coal 10 146
Clay 144 290
Coal 4 294
Clay, sandy- 26 320
Coal 15 335
Clay 15 350
Coal-- 15 365
Clay-- 75 440
Sand-- 30 470
Clay 15 485
Coal 19 504
Ctlay 86 530
Coal 15 605
Clay, sandy 75 680
Sand 30 710
Ciay, sandy 270 980
Clay 120 1100
Coal 10 1110
Clay=mmmmmmmommmmocemm e oo oo s m e o 80 1190
Clay, sandy-==---=c-cc=mmmmm—me—oooooosommno oo 30 1220
Clay=---====rmmcam—na= 30 1250
Clay, sandy-----====-- 30 1280
Sangde=-=r=mmmmmamm——aa 35 1315
Clay--=-~==c-== 85 1400
Clay, sandy---- 20 1420
Coalmmmmrmmmmem 5 1425
Clay, sandy---=------ce===emmmmmocoeomomamnsom o 70 1495
Sand---mmemmmm— e 33 1528
Clay-- - 2 1530
152-104-20CCC
(Log modified from Boyce Drilling, Inc.)

Altitude: 1930 feet Date drilled: 8/16/77
Sand, brown, and clay 25 25
Clay, gray 108 130
Coal--—===--- 8 138
Clay, gray 162 300
Sand 25 325
Clay, gray 15 340
Sandstone------ . - 3 343
Clay, gray-- 14 357
Sandstone- - 3 360
€lay, gray 265 625
Coalt------=u- 6 631
Clay, gray 89 720
Sand and sandy clay 50 770
Clay, sandy, gray; layers of coal- 635 1405
SaRd=m=mmmmmm e e e — e e e 5 1410
Sandstone 2 1412
Sande-=~mcmmcm—mseeemcaeee e e oo 28 1440
Sand, dark-gray; water 45 1485

406




NDSWC 11583

LOCATION:  152-104-26DAD DATE DRILLED: 5/15/81
ALTITUDE: 1876 DEPTH: 127
{5T. NGVD) =1
POTENTIAL (mv) RESISTANCE toHms) DESCRIPTION OF DEPOSITS
ALLUYIUM
p, 0-12 Silt, dark-yellowish-brown.
— 2 o 12-93 sand, silty, medium; gravel at
11 49 feet and from 63 to 68 feet.
<
s
& 40

SLACIAL OUTWASH

VP

93-116 ~—Sand and gravel.

100 | SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

NW\- AN

116-127 Claystone, olive-gray.
120

140 |

152-104-30DAC
{Log modified from Gulbraa Drilling Co.)
Altitude: 1930 feet Date drilled: 10/02/75
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL {FEET) {FEET)
Clay, sandy, yellow - 30 30
Coal- 3 33
Clay, sandy, brown- 5 38
Clay, bdlue 22 60
Rock 3 63
Clay, gray 25 88
Clay, blue- ——— 7 95
Sandstone; water- 19 114
Clay, blue- -—- 2 116

407




NDSWC 11580
LOCATION: 152-104-32CCB
ALTITUDE: 1890
(FT. NGVD)

POTENTIAL (mv} RESISTANCE (oHms)

0-16
» 16-18
18-23
23-28
0 28-32
32-46
r 60
L 80 1 46-60
o
NDSWC 11579
LOCATION: 152-104-33DAA
ALTITUDE: 1875
(FT, NGVD)
POTENTIAL mv) RESISTANCE (oHMs)
0-8
20
8-12
12-21
4
0 21-36
36-44
- 60
44-56
80
»100J 408

DATE DRILLED: 5/14/81

DEPTH: 60
(FT)

DESCRIPTION OF DEPOSITS

ALLUVIUM

Clay, silty, dark-yellowish-
brown.

Sand.
Silt, clayey.
Sand, coarse.
Silt.
GLACIAL OUTWASH

Sand and gravel,

SENTINEL BUTTE AND

TONGUE RIVER MEMBERS,

UNDIFFERENTIATED, OF
FORT UNION FORMATION

Siltstone, gray.

DATE DRILLED: 5/14/81

DEPTH: 56
(FT}

DESCRIPTION OF DEPOSITS

ALLUVIUM

Clay, silty, dark-yellowish-
brown,

Silt, gray, argiilaceous.
Sand, fine to medium,
GLACIAL OUTWASH
Sand and gravel,
Silt, olive-gray.
SENTINEL BUTTE AND
TONGUE RIVER MEMBERS,

UNDIFFERENTIATED, OF
FORT UNION FORMATION

" Claystone, light-gray.




NDSWC 8027

LOCATION:  152-104-34AAA DATE DRILLED: 7/14/71
ALTITUDE: 1878 DEPTH: 150
{~T.NGVD} FT)
POTENTIAL mv) RESISTANCE (oHms) DESCRIPTION OF DEPOSITS
ALLUVIUM
0-18 Clay, very silty, sandy, dark-
‘“\\____~____~yellowish-brown to olive-gray,
2 plastic.

18-53 Sand, silty, clayey, very fine
to medium, subangular to
subrounded; mostly quartz,

40

53-56 Clay, very silty, olive-gray,

slightly cohesive.
|

6o 56-68 Sand, silty, clayey, very fine
to medium, Tignitic; mostly
quartz,

GLACIAL OUTWASH

8o 68-73 Gravel, silty, clayey, sandy,
fine to coarse, subangular to
subrounded,

73-89> Clay, very sandy, olive-gray to

‘004 medium-dark-gray; some thin
sand lenses.

89-146 Gravel, sandy, fine to coarse,
angular to rounded; better
sorted sand layers.

120
TONGUE RIVER MEMBER OF
140 FORT UNION FORMATION
1
146-150 Siltstone, clayey, medium-gray,
hard, well-indurated.
160
180 4
200
| 220
240 409




Altitude:

GEOLOGIC
SOURCE

Altitude:

Altitude:

152-104-34CDC
(Log modified from Boyce Drilling, Inc.)

1875 feet Date drilled: 5/21/77
THICKNESS DEPTH

MATERIAL (FEET) (FEET)
Sand and gravel - 50 50
Coalmmmmmmmmmmmemmmm o mmemmamacsoocscemo oo 10 60
Clay, gray; interbedded with coal--------=-=- 155 215
o oL L DL L E L L Bl 3 218
Clay, gray-- 52 270
Coal-m=mmmmm 5 275
Clay, gray-- 47 322
Sandstone--- 1 323
Sand, gray-- 32 355
Clay, gray-- 231 586
Sandstone~-- 2 588
Clay, gray-- 102 630
5aNdStONe-=mmm=memmmeeemmmmm—amacm—sesmmm e 2 692
Clay, gray; interbedded with sand--- 227 919
Sandstone-—-----=s=m-eemcommcosomano 1 920
Clay, gray 365 1285
SaNnd---~wememmmmr—seeemmm——— e e 25 1310
Clay, gray 76 1386
Water sand, gray 39 1425
Claymmmmmemsm-memcamemm e o me oo semoweeo oo -- 1425

152-104-36D8BC
(Log modified from Boyce Drilling, Inc.)

2030 feet Date drilled: 2/18/75
Clay, brown---- 5 5
Gravel 10 15
Clay, sandy, gray 50 65
Clay, gray 6 71
Coal---—=mmmenn 3 74
Clay, gray 118 192
Sandstone-~==--c=emn-mmeo-- 1 193
Clay, gray 22 215
Coal; water----- — 5 220
Clay, gray---==~--= - - 220

153-094-19CDD
(Log modified from Kieson Drilling)

2235 feet Date drilled: 1/21/76
TOPSGilmmmmommmmmmcmmmmmemme oo o s mm oo 1 1
Sand and gravel----- e L 19 20

15 35
1 36
18 54
6 60
18 78
3 81
3 84
3 87
23 110
3 113
-- 113




LOCATION:
ALTITUDE:

{FT, NGVD]

NEUTRON
(APH}

N
153-094-23CCC1

2186

S.P.
vy

11004

I 100

300 4

I 600 4

- 600 4

1000

DSWC 5781,
» 2, 3

411

5781A, 5781B

15-150

150-220

220-245

245-365

365-435
435-495

495-510
510-770

770-780
780-925

925-1055

1055-1220

DATE DRH.LED: 8/21/80
(FT)

DESCRIPTION OF DEPOSITS

Tilt.

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Sittstone and claystone,
sandy, brown, lignitic.

Siltstone and claystone, gray.
Sandstone and siltstone, fine
to medium,

TONGUE RIVER MEMBER OF
FORT _UNION FORMATION

Lignite and claystone, sandy.

Siltstone and claystone, gray.

Claystone and siltstone,
lignitic.

Lignite.

Siltstone and claystone, gray,
lignitic.

Lignite.
Siltstone and sandstone, fine
to medium,

LOWER PART OF
FORT UNION FORMATION

Claystone and lignite, sandy,
gray.

Siltstone and sandstone, gray.




NDSWC 5781, 5781A, 5781B, Continued

LOCATION: 153-094-23CCC1, 2, 3 DATE DRILLED:  8/21/80
ALTITUDE: 2186 DEPTH: 1856
{FT, NGVD pully
NEUTRON S.P.
(APD (Mv}
DESCRIPTION OF DEPOSITS
LOWER PART OF
FORT UNION FORMATION,
Continued
- 13001 1220-1260  Sandstone, silty, fine to
13 medium, gray.
1260-1380 Siltstone and claystone,
1380-1445 Si]tstgne and sandstone, fine
1400 . to medium, gray.
1445-1458  Lignite.
HELL CREEK AND FOX HILLS
FORMATIONS, UNDIFFERENTIATED
[ 15001 1458-1600 Siltstone and sandstone, fine
to medium, gray.
| 16004 1600-1810 Sandstone and siltstone, fine
to medium, gray.
- 17004
L £800- 1810-1845  Siltstone, sandy, gray.
PIERRE SHALE
1845-1856  Shale,
I 1900
| 2000
2100
2200
I 2300
L 2400 412




NDSWC 5781, 5781A, 5781B, Continued

LOCATION: 153-094-23CCC1, 2, 3 DATE DRILLED: 8/21/80

ALTITUDE: 2186
{FT, NGVD)

GAMMA RESISTIVITY
RAY (OHM-M)

DEPTH: 1856
(FT) '

DESCRIPTION OF DEPOSITS

i

I 100

I 200 -

A

I 300

-10@‘1

1100

L1200 413




NDSHC 5781, 57814, 57818, Continued
LOCATION: 153-094-23CCCL, 2, 3 DATE DRILLED: 8/21/80

ALTITUDE: 2186 DEPTH: 1856
(ET, NGVD) L]

GAMMA RESISTIVITY
RAY (OHM-M)
DESCRIPTION OF DEPOSITS

[ 13001

- 14004

I 15004
F 168004
F 1700
+ 18004

} 1900

- 2100]
| 22001

F 23004

L 2a00! 414




NBSWC 5781A, Continued

LOCATION: 153-094-23CCC2

ALTITUDE: 2186
{FT, NGVD}

TEMPERATURE (°F)}

DATE DRILLED: 8/21/80

DEPTH: 1465
(L34}

DESCRIPTION OF DEPOSITS

b 100

- 300 4

- 500 -

I 800

1100

T
50

F
56

T
80

T - ¥
70 s 80
B 80




LOCATION: NDSWC 5781A, Continued

153-094-23CCC2

ALTITUDE:

{FT, NGVD) 2186

TEMPERATURE (°F)

DATE DRILLED: 8/21/80

DEPTH:

tFm 1465

DESCRIPTION OF DEPOSITS

- 13007

I 14001

[ 1500

- 16001

| 17004

|- 18004

I 2000

2100

2200+

2300

| 2400

T L
50 56

50 55

T
60

T T |l
70 7% 80

W I 1
416




NDSWC 5781B, Continued

LOCATION: 153-094-23CCC3

ALTITUDE: 2186
(FT, NGVD}

TEMPERATURE (°F)

DATE DRILLED:

DEPTH:
FT)

980

8/21/80

DESCRIPTION OF DEPOSITS

-IOOW

300 -

| 400

I 700 |

900 -

10001

[-1100-]

T
65

T
60

T
85

T 1

75

80

L1200




Altitude:

GEQLOGIC
SOURCE

Altitude:

Al titude:

153-094-26CCC

(Log modified from Dakota Drilling Co.)

2310 feet

MATERTIAL

Date drilled:

TOPS0ilnrmmmmmmommmmmmmmmmmomssemsno oo .
Clay, yellow-----=rmmrommmoommsmomooomosoes

Coal, sandy

Shale, gray--------=-----=--

2200 feet

Topsoil----

153-094-300D
{Log modified from Kieson Drilling)

6/26/74

THICKNESS DEPTH

(FEET)

5
25
11
17

4
14

2
122

Date drilled:

Clay, yellowish-gray------=--==m==-nos-=-=s===o===

Coal----m-mmmvm=

Clay, gray-

Coal and clay--------==---

Clay

153-095-08ABA

{Log modified from Thompson Drilling Co.)

2100 feet
Llay----=--

Gravel and clay--

Clay, blue-

Date drilled:

Clay, sandy

Clay, blue

Coal, loose
Clay, blue-

Coal, loose---------

Clay, blue

418

12
4

12

{FEET)

5
30
41
58
62
76
78

200

5/24/75

6/28/73




LOCATION:

ALTITUDE:
{FT, NGVD)

2330

POTENTIAL tmv)

153-095-16CCC

NDSWC 6047

RESISTIVITY (oHmm

500 1

700

1100

% 722-900~
J 5900106!

0-1
1-16
<,

16-26 —
26-90

~.

DATE DRILLED: 11/13/81

DEPTH: 1060

{FT)

DESCRIPTION OF DEPOSITS
Topsoil,
Clay.
Gravel.
Ti1i(?).

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

Siltstone and claystone, sandy.

TONGUE RIVER MEMBER -OF
FORT UNION FORMATION

205 215~

15 3837
3-384

384-600

600-722

419

Lignite and claystone,
Sandstone and siltstone,
clayey, fine to medium,
carbonaceous.

Lignite,

Siltstone and
carbonaceous,

claystone, gray,

Siltstone and
carbonaceous,

sandstone, gray,

Siltstone and
olive-gray.

claystone, sandy,

LOWER PART OF
FORT UNION FORMATION

Siltstone and claystone.




LOCATION: 153 pg5_16cCC

ALTITUDE: 5334
{FT, NGVD)

NDSWC 6047, Continued

TEMPERATURE (°F)

DATE DRILLED: 11/13/81

DEPTH: 1060
FT)

DESCRIPTION OF DEPOSITS

I 100

L 200

I 300

I 5001

- 700 -

riom-

L11oow

T T T
85 60

T T

70 % 80

70 75 80
1 1 1




153-095-26CCC
(Log modified from Thompson Drilling Co.)

Altitude: 2310 feet Date drilled: 11/20/72
GEOLOGIC THICKNESS DEPTH
SOURCE  MATERIAL (FEET) (FEET)
Topsoil-----~ - - 3 3

Clay- -- R LR PR EEEE 79 82

Coal; some sand- - 5 87

Clay 38 125

153-095-29CDD
(Log modified from Kieson Drilling)

Altitude: 2210 feet Date drilled: 1/27/76
Topsoil : 2 2
Clay, sandy 18 20
Clay-=~==c=mcmeccemc et e 