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

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

SI units are given below.

Multiply inch-pound unit By To obtain SI unit
Acre 0.4047 hectare (ha)

Foot (ft) .3048 meter (m)

Inch (in) 25.4 millimeter (mm)




GROUND-WATER DATA FOR BILLINGS, GOLDEN VALLEY,
AND SLOPE COUNTIES, NORTH DAKOTA

By

Lawrence 0. Anna
INTRODUCTION

The ground-water investigation in Billings, Golden Valley, and
Slope Counties (fig. 1) was made cooperatively by the U.S. Geological
Survey (USGS), North Dakota State Water Commission (NDSWC), North ‘
Dakota Geological Survey (NDGS), U.S. Forest Service (USFS), U.S.
National Park Service (USNPS), and the Billings, Golden Valley, and
Slope Counties Water Management Districts. The results of the investi-
gation will be published in three parts. Part I is an interpretive
report describing the surface geology of the study area; part II is a
compilation of the ground-water data; and part III is an interpretive
report describing the ground-water resources. Part II (this report)
makes available the geologic and hydrologic data collected during the

county investigation and functions as a reference for the other reports.

Purpose

The purpose of the investigation was to determine the availability
and quality of ground water for municipal, domestic, industrial, and
irrigation 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 of
wells tapping the major aquifers; (5) determine the chemical quality of

the ground water; and (6) estimate the water use.

Location-Numbering System

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

Management. The system is illustrated in figure 2. The first numeral
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FIGURE 1.—County ground-water studies in North Dakota.




143-102-15ACD

FIGURE 2.—Location-numbering system.




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 143-102-
15ACD is in the SE4SE4NE% sec. 15, T. 143 N., R. 102 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 the residents and officials of Billings, Golden Valley,
and Slope Counties who furnished information on wells and permitted
water-level measurements and the collection of water samples. Particular
recognition is due to the following personnel of the North Dakota State
Water Commission: L. D. Smith and G. L. Sunderland for logging test
holes, providing lithologic descriptions of hole cuttings, and contrib-
uting to the understanding of the local stratigraphy; G. 0. Muri for
chemical analyses of water samples; and M. 0. Lindvig for scheduling of
drilling activities. Thanks are due to the various 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 between 1974 and
1977, are listed in tables 1-9. The points of collection are shown oh
plate 1. The data consist of the following: (1) Geologic and hydro-
Togic records for 723 wells, test holes, springs, and miscellaneous
data-collection sites; (2) water-level measurements in 48 observation
wells; (3) lithologic and geophysical logs of 367 test holes and wells;
(4) 273 chemical analyses of ground water; (5) 33 chemical analyses of
surface water during low flow; (6) 18 chemical analyses of ground water

for trace constituents; (7) 9 chemical analyses of ground water for




dissolved gases; (8) 62 analyses of core samples for hydraulic parameters
and particle-size distribution; and (9) 29 analyses of core samples for
heavy mineral content. The data are useful for evaluating geologic and
ground-water conditions in Billings, Golden Valley, and Slope Counties.
For example, a person considering the construction of a new well can
locate the proposed site on plate 1. Depths, water quality, Tithologies,
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, Test Holes, Springs,

and Miscellaneous Data-Collection Sites

Records of selected wells, test holes, springs, and miscellaneous
data-collection sites are given in table 1. Well depth is the depth of
casing for open-bottom wells or the base of the well screen. Most 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 installed in order to obtain water levels and
water samples from superimposed aquifers. The observation wells were
constructed of 1%-inch {32-mm) plastic casing with 3- or 6-foot (1- or
2-m) screens, 2-inch (51-mm) steel casing with 6-, 12-, or 18-foot (2-,
4-, or 5-m) screens, 4-inch (102-mm) steel casing with open-bottom
completion, or 4-inch (102-mm) plastic casing with a 10-foot (3-m)
screen. The observation wells were developed by backwashing with the
deflocculent trisodium phosphate and were pumped a minimum of 8 hours

for development before collection of water samples for analysis.

Water Levels in Selected Wells

Table 2 gives monthly and intermittent water levels in selected
wells, in feet below or (+) above land surface, that tap the major
aquifers in Billings, Golden Valley, and Slope Counties. Water-level
measurements were made beginning in the fall of 1975 and extending

through February 1978. Measurements will continue to be made in some




wells as part of the statewide observation-well network to monitor

changes in water levels as the ground-water resources are developed.

Logs of Wells and Test Holes

Logs collected from water-well drillers, North Dakota State Water
Commission, and other sourﬁes, 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. Most test holes drilled
during this project and some municipal, industrial, and private wells
have geophysical logs in addition to a description of the material
penetrated. The geophysical Togs are extremely useful for geologic
correlation purposes. 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 Qualit

The mineral constituents and physical properties of water are
reported in tables 4-7. Water for samples was secured from privately
owned wells by using the existing pumps and from the North Dakota State
Water Commission observation wells by airlift or a submersible pump.
Generally enough water to clear the well column and plumbing was
pumped; 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.
The analyses of minor elements (table 6) were made by the U.S. Geological
Survey, Salt Lake City, Utah. Methods of analyses were generally those
described by Brown and others (1970). The results are expressed in
miltigrams per liter (mg/L) or micrograms per liter (ug/L). A microgram
per liter is one-thousandth of a milligram per liter.

Drinking-water standards were established by the National Academy
of Sciences-National Academy of Engineering (1972) at the request of
the'Environmental Protection Agency and are generally accepted as

applicable to public water supplies. These standards include the




following recommended limits: iron (Fe), 300 ug/L; manganese (Mn), 50
ug/L; sulfate (504), 250 mg/L; and chloride (C1), 250 mg/L.
The following summation for farmstead use is modified from the

Federal Water Pollution Control Administration (1968, p. 116).

KEY

Characteristic

WATER QUALITY CRITERIA FOR FARMSTEAD USES

Recc dations (at point of use)

Additional special-use

General farmstead uses requirements
Taste and odor----- Substantially free-—————=-—~=
Color-—-—--- -~  Substantially free—~--—=-----
PH-==m=m= —— 6.0 to 8.5=—————e—mmmm—————— 6.8 to 8.5 dairy sanitation

Total dissolved
inorganic solids-

500 mg/L (under certain

circumstances, higher
levels are acceptable)----

Turbidity—=———————— Substantially free-——-—====-
Hazardous trace
elementg=====w--- Levels In excess of those

shown are grounds for
rejection of a supply:

Substances

Arsenic (ug/L)-—==———————
Barium (ug/L)-—==—=====

Cadmium (ug/L)~-=—=m=====
Chromium (ug/L)--
Cyanides (mg/L)--
Lead (ug/L)=~-=-
Selenium (ug/L)---—
Silver (ug/L)

Other trace
elements———-——-—-—- Levels shown below should
not be exceeded if
alternate sources are
available:

Substances

M

(ug/L)

In dairy sanitation, water
should contain <20 mg/L
potassium and <0.1 mg/L
iron and copper.

2inc (ug/L}~-
Fluoride (mg/L)--0.7-1.2 ('2.4)
Nitrate (as N) (mg/L)--—-'10
!Maximum permitted levels of inorganic chemicals in public water systems of
North Dakota; set by the North Dakota State Department of Health (1977).
Mineral Constituents in Solution

Silica (Sioz)

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 is a widespread constituent in rocks and is easily leached by
ground water under reducing conditions or in acidic water. MWater con-
taining 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-

imparted turbidity.

Manganese {(Mn)

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

amounts of manganese.

Calcium and Magnesium (Ca and Mg)

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

heaters, boilers, and pipes.

Sodium and Potassium (Na and K)

Sodium and potassium are present in many 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 naturatl
water the concentration of potassium is much Jower than the concen-
tration of sodium. Water that contains a large proportion of sodium
salts may be unsatisfactory for irrigation on certain types of poorly
drained soils. 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 003)
Bicarbonate and carbonate ions are the major cause of alkalinity
‘in most water. The significance of alkalinity to the domestic, agri-

cultural, and industrial user is usually dependent upon the nature of




the cations (Ca, Mg, Na, and K) associated with it. However, moderate
amounts of alkalinity do not adversely affect most uses.

Alkalinity can be calculated from the analyses by using the formula:
Alkalinity (As CaC03) = 0.82(HC03)+1.67(C03)

Sulfate (504)

Metallic sulfide minerals in both sedimentary and igneous rocks,
upon weathering or with bacterial action, are converted to sulfates.
Sulfate may also be dissolved from beds of gypsum and deposits of

sodium sulfate,

Chloride (C1)
Chloride is present in all natural waters, but the concentrations
usually are low. Important sources of chloride are sedimentary rocks

that were deposited under marine conditions.

Fluoride (F)
Fluoride in the ground water is probably derived from solution of

fluorite, apatite, and hornblende minerals.

Nitrate (N03)

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 in infants

(Comly, 1945).

Boron {B)

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

irrigation water are harmful for some plants.

Dissolved solids
The concentration of dissolved solids is calculated from the
weight of residue on evaporation at 180°C from a known quantity of

water.




Properties and Characteristics of Water

Hardness

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

The hardness that is equivalent to the alkalinity is called
carbonate hardness, and any excess is called 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 many times uses the
following classification of water hardness.

Calcium and magnesium
hardness, as CaC03

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

Percent sodium and sodium-adsorption ratio (SAR)

The percent sodium is the percentage of sodium to all cations,
with the cations 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:




where the concentrations of the ions are expressed in milliequivalents
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
conduct an electric current. Approximately 0.65 to 0.70 of the specific
conductance (in micromhos) is an estimate of the amount of dissolved
solids (in milligrams per liter) in water; however, this relation is
not constant and will vary with the chemical composition of the water

(Hem, 1970).

Hydrogen-ion concentration (pH)

Hydrogen-ion concentration (activi?y) is expressed in terms of pH
units. The values of pH often are used as one measure of the solvent
power 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. This is evident for such a direct use as an industrial coolant.
Temperature is also important, but perhaps not so evident, for its in-
fluence upon concentrations of dissolved gases and mineral matter in
water. Water temperatures given in the tables are expressed in degrees
Celsius (Centigrade). Degrees Celsius and the equivalent temperature

in degrees Fahrenheit are given in the following table.




Degrees Degrees Degrees Degrees Degrees Degrees
Celsius Fahrenheit Celsius Fahrenheit Celsius Fahrenheit
(°C) (°F) (°c) __(°F) (°¢) (°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

Trace Constituents

Trace elements are relatively insoluble in water and hence are
generally found in low concentrations (<1.0 mg/L). Trace-constituent
data (table 6) are used to gain information about circulation and
distribution of minerals in the rocks and water and to establish
relationships between water composition and public health, either

related to water pollution or to natural conditions.

Chemical Analyses of Ground Water

for Dissolved Gases and Sulfide

The dissolved gases in water from selected wells are reported in
table 7. Samples were collected in evacuated flasks and were analyzed
by the U.S. Geological Survey in the geochemical laboratory in Reston,
Va. Methods of analyses were generally those described by Hobba and

others (1977).

Particle-Size Distribution Data

Particle-size distributions were determined by the sieve and.
hydrometer method for 62 core samples representing eight principal
aquifers. Table 8 shows the percentage of clay, silt, and sand in the
samples along with hydrologic parameters and statistical measures of

textures from several cores.




Heavy Mineral Analyses

Heavy mineral analyses from 29 cores from bedrock formations are
in table 9. These analyses may be useful for correlation of geohydro-

logic units throughout the Williston basin and surrounding areas.
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TABLE 1.--Records of wells, test holes, springs,
and miscellaneous data-collection sites

Owner

Arneson, 1-57, 0i1 and gas
test holes are included
that may provide data
for the understanding of
shallow aquifer systems.
Logs are available from
the North Dakota Geological
Survey.

HCGA, Horse Creek Grazing
Association

NDSHD, North Dakota State
Highway Department

NDSHS, North Dakota State
Historical Society

NDSWC 4905, North Dakota State
Water Commission, test hole
number 4905

USFS, United States Forest
Service

USGS, United States Geological
Survey auger hole

USNPS, United States National
Park Service

Water level (feet)

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

D, dry
F, well flows
R, recently pumped

Use of water

H, domestic

P, public supply
S, stock supply
T, institutional
U, unused

16

Principal aquifer

110, Quaternary

125, Paleocene

211, Upper Cretaceous

lTower Hell Creek and
Fox Hills aquifer
lower Ludlow and upper
Hell Creek aquifer
alluvium

Sentinel Butte aquifer
lower Tongue River and
upper Ludlow aquifer

HCFH,
LHCK,
QRNR,

SNLB,
TRVL,

Specific conductance

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

Altitude of
land surface (feet)

National Geodetic Vertical
Datum of 1929 (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 lLevel
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
local mean sea level at any
particular place.
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LUCAL NuMBLW

133=098=0580
133=098=06CA
133=098=060UCC
133=098=14AAA
133=u98~18000

133=u98-1900Lp
133=998=20CBL
133=y95=29BAC
133=998=328CA
133=v99=p2Csb

133=u99«048CH
133=099=05uCA
153=099~v6CC
133=y99=11U0
133=099=12AC

133=4099=1900
133-099=20A0A
1335+099=30CA
133=099=-320B4
133=100=08ALA

155=100=19A0

133=101~uvsCBA
133-1ut=09COD
133«1v1=110CC
133=1u1=156AA

133=1ul=i50CL
133=101=16088C
133=101=174A060
133=101=190CC
133-101~28A80

133=101~29A80
133=1¢)-subdp
133-101-32A0

133=101=3480AA
133=1v1=35008

133=103=170CA
133=103-170CC
133~103=-2380C
133=1u3=268C

133-103=e9ACC

URNNER

ARNESUN, 157
AKNESUN, 1-58
EVANS, CHARLES
WEGHER, ART
SCHAAR, KUY

MEKVOLU, USCAK
SUHAAKR, RUBERT
R.SCHAAR, 1
SCHAAR, FHEDRICK
PLENCE, FLuTL

MISTLEBERGER, LEU
PLCHLEK, ANNA
SHANSON, 1=54
TESKE, 1=ld4=11
UBERFUELL, 1-60

DiLSE, 1=45
FLA1Z, HAZEL
0lLSE, 1=50
UILSE, FRANK
ULSUN, RUSSEL

BKAUN, 1=16=15
BRUUAS, EUGENE
useS

NDSWC 4905
uses

uses
BRUURS, HARULL
us6s
usGs
uS6y

usS6s

FULSAE, RUBEKRT
CONSOLIDATED COAL, 1-32
FRELTAL, BERALD
FrEllTAG, GERALL

FLSUhEN, EUGENE
F1SChER, EUBENE
GETL, Juhn
SILBERWAGEL, 1=17-23
LONG, BURTUN

LEPTH
ORILLED
(FEET)

5316
5365
340

995

94
5107
108
14v4

$e223
240

338
860
93

60
91

1ve
1404

DEPTH TO

LEPTH FInST
UF WELL UPENING
(FEET) (FEEY)

CASING
DIAMe
ETER
(INCHES)

1.25
4,50

4,50

DATE
COMPLETED

1072871968
1170771968
0571571968

10/ /1955

0572971946
V672371950
07/23/1968
0772371949
07/29/1914

01/01/71930

1071171968
V871271968
1270671968

09/22/1968
1963
1071371968

06/30/1972
09/ /1913

08/03/19%8
1974
06/08/1976

05/18/1976
0670471976

06/07/1976
06/01/1972
0670871976
06/03/1976
06/03/1976

06/03/1976
05711719713
09/03/1968
01/29/1974
1070571972

05/11/719714
06/28/1960
07/30/1961%
07/31/1968
0471071974

WATER
LEVEL
(FEET)

190.60
50.00

50,0¢
S4.00
To,00
251,00

36,00

48,06
35,00
25,84

90,00

70.00
190,00

140,00

UATE
WATER
LEVEL

MEASURED

07/22/1975
107 71955

05/29/1946
06/23/1958
0772371949
07/29/1974

1963
0872478974
09/ /1973

1974

1170971970
ve/01/71972
11/u9/1976

05731771973

01/29/1974
1070571972

U9/31/71974

wl/30/1961

USE
OF
WATER

PRINCIPAL
AUUIFER

125TRVL
125SLKHCK
12STRVL

125TRVL
125TRVL
123STRVL
211HCFH

125TRVL
125TRVL

125TRVL

211nCFH
125VRVL

125TRvL
125TRVL

125TRVL
125TRVL
125TRVL

125TRVL

125TRVL
125LHCK

125TRVL
211HCFH

125TRVL

SPECIFIC
CUNUUCTANCE
{uMHO/CM

AT 25°C)

TEMPERATURE
(DEGREES C)

14,0
16,0
7.0

10.0
14,0
11.0
13.0

ALTITUDE

QF LAND

SURFACE
(FEET)

2768
2761

2790

2736
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LUCAL NUMHER

133=104=-1068C
153=104=~15Co8
133=104=18AA

133=194=2280C
133-104-248b0

133=1u5=0740C
133-10%-07060
133-105=070CA
133=105+«309CCC
133-105-318AA

133=106=13AbY1
133-106~13A082
133«106=13A0H3
153~106=230C
133-106=25C806

133=106=24900
133-100=34AAA
133=1v0=340AA
134=998«006U0AL
134=-098~-0b6UUAL

134=998~10BAA
134=098-114AA
134=098=13ADL
134=y98=14bBC
134=y98=170A

134=y96~16BAA
134-y98=22A0

134-098=26UA0
134=098-28LAC
134=098=29UAL

13a-098=30CA
134-098=310A
134+098-330CC
134=099-u2nh
134=099=08AAD

134=099=10000
134=099=12AA4A
134=099=14BAV
134=-999=-1800C
134=099=210CC

UninEr

SUNDEN, ARTHUR
HENDRY, HARRY

SUV'T J, CULE, 1~-1B-25

SwEnGuN, JUEL
HANDE, DALE

USGS LM=42
U868 LM=4]
US6s Lm=40
MARMARTH
MARMARTH

NUSKWC 5139
wWOSWE 5139a
NOSWE 51398
LYDLA FUREMAN, 1
RANKIN, GEURGE

FLUR, 1
SUNSALLA, JuSEPH
NUSHE 4B80Y
GUSSEY, WILLIAm
GUSSEY, wWiILLIAM

ULSUN, CHARLES
BAKKE, §=42
ERICKSUW, UKLIN
BRATTEN, KNUTE
WILLIAM GRAEVZ, 1

MENG, RAY

RUSTAN, 1-19-13
GAVIKE, ALMA

KLELN, JuHN
CHRISTIANBUN, GLENN

WELLSANDT, 1-52
UVERBU, 1=51
CHRLS1IANSUN, GLENN
STULRERT, 1=34
HANSUN, HARULDL

STAFFURD, LAWKENCE
GUSSEY, WILLIAM
FABER, ELMER
PUSELL, GLENN
NOSAC a94b

UEPTH UEPTH FIRST
URILLED UF WELL UPENING
(FEET) (FEET)  (FEEV)
199 137 -
144 110 hdd
5168 -- -
280 278 188
270 27v 25%

28 -- -
33 -- --
33 - -
- 215 o
- 270 --
ETH) -- --
230 229 223
96 94 88
9415 - .-
237 237 --
4550 -- --
- 12¢ -
280 104 98
33 33 -~
2350 230 -
22¢ 220 168
5450 -- .-
2u1 -- --
161 160 140
5275 -- .-
58 58 --
5400 - -
12 72 --
101 101
200 200 128
5395 -- -
5350 --
200 200
5550 -
155 155 -=
180 180 170
36 36 -
205 200 200
880 880 796
S6v a1 399

LEPTH TO

CASING
DIAM=
ETER
(INCHES)

NmBBEL W E
)
v
w ©

OATE
CUMPLETED

09715/1961
08/30/1961
08/22/1968
11/27/1972
1171771972

Q4/20/1956
04/20/1956
Q472071956

-

0770671977
07/06/1977
0770671917
06/22/1963

-
1073071968

97/08/1975
04/09/1951
12/23/1959

0171771973
1072271968
07/17/71972
0871371968

9771171940
08/08/1968

1935
0170171936
0170171960

10/04/1968
10/18/1968
031/01/71971
09/1171968
127 /1936

0772871973
01/01/1936
1170471949
11/29/1972
08706/1976

WATER
LEVEL
(FEET)

100.00
80,00

120.0¢0
196,00

42,04
63,94

130,0¢
3,00+

17.00

90,00

120,00

63,00
19,00
180,00
350.00
158.20

VATE
WATER
LEVEL

MEASURED

V971571961
us/30/1961
11727719172
1171771972

16/13/1977
1071371917

07/08/1975
04/v9/1951

0171771973

0771171949

1935

97/2871973
01/01/1936
1170471949
1172971972
U1/13/1977

uSE
uF

AATER

xTeccc

wicco

SeH

PRINCIPAL

AJUIFER

125FRVL
125TRVL

211HCFH
211ACFH

211HCFH
211HCFH

RQLIACFA
211HCFH

125TRVL
125TRVL

1258NL8B

1255NLEB

1258NLE
1285VRVL
125TRVL
125TRVL

12STRVL

1258NLB

1258NLB
1255N1LB
125SNLB
125LHCK
125TRVL

SPECIFIC
CUNOUCTANCE
(uMHO/7CM

AT 25°C)

850

2400

350u
2200
1950
2090

145¢

TEMPERATURE
(DEGREES C)

14,0

11,0

10.5

11.0

10.0

14.0

ALTITUDE

OF LAND

SURFACE
(FEET)

3065
3149
3080
2950
3130

2686
2688
2688
2710
2708

2759
2750
2750

2755

2840
2750
2750

2830
2805
2805
2900
2885



RE92
££92
(34 14

§592
ag0?
0992

0g0¢

Shes
1805
1808
S80¢
a6

cane
nine
LAY
LLASS
0562

nLge
onp2
ngng
0962
1592

(4.1
onLe
0gt§

(3.5
noa2
S062
£682
££62

SE62
syi2
sene
2ene
viQe

(1334)

ERLFELTS

avyy 40
3N TV

[LhR 8

s°ot

hray
AR

ottt
se1t
neox
0cot

0°2t
0 ot

(3 $33%930)
INALYRIINT

nnary

ongz
angz

(2,52 1v
W3/ OHWT)
IINVLINONND
IV 419348

H4IHT T2

WIMIG21
ALEITEA

IANLS21
“aN162Y
NIHTSRT

H4IULT2

ANLG2t
RLET R
WIHIG2T
ANNLS2T

IANLG2T
RLETETA
IAYLG2T
IAnse1

IAMIG2T
RLLIE A1
AInes2l
AANLGRY

RLLITE-34
IAMLGRT
AINESET
IAAIG2T

IAMNEG2T
IAN62T

N34Inny
WATINTINA

¥Ilvwm
an
Ien

nLetl/s22/90

1961/91/50

1961/18/80
1LIRT/0§/R0
1L6v/710/60

QLeT/I1/20

1961/0¢/790

nLel/61/90
Liet/e1/10
LIGT/ETL/LD
2i6t/10/@0

n961/S1/01

n9sl/s52/21

2561/50/L0

A3NNEY IR
AN
LEJR A
iva

no°st

00"S01

anc i
"R 951
02°96¢

L1900

anto0t

on°sit
0£°£91

(S5 L 21
aq22

LLA4 231

6n°89
oncLat

{(1334)
RELE D]
LEFR L]

e961/21/710
0L61/22790
9561/12/10
9Get/12/00
9Sp1/12/00

9561/732/00
9661/22/80
Sost

9963/60/60
1961/91/50

1961715790
LLev/21/10
LLevs21/10

Stet/r2/10

9961/62/90
1961705790
8961/20/60

06961/91/90

8961702790
viel/61/90
9L61/08/10
9L6170€/L0
1261720750

92161/90/80
2L61710/90
9961/02/60
9961/51/01
19¢1/80/00

9161/80/90
9L6t/61/60
9L61/61/50
09st/s82/721
LLet/e0/L0

Li61/90/20
8961/21/60
ov61/10/10
2set/g0/L0
eWel/e1/00

0313d4WN)
Ilvoe

£125 92921 ‘ann7
9551 §480
§2 ah=Wy S9SN
£2 wh=wl §960
o2 Grewy §980
g2 £r=wl s88N
e Lr=W1 $980
- HIMII NNV
0158 Soel ‘SHI99IN
st INYNA INNSTIIN
so2 INVNG ‘NOSTIN
apl 20198 IMSON
(113 antey IMBAN
09 ¥YATRy JNSON
oogt o18e IMEaN
ont aNYNY38 ‘MIESIING
nol AIVHITH INVILNYH
9gss LE~1 *3I04 1.AD9
- s48n
e91 alynng ‘SN3993M
[11] 14380 ‘¥3A0LE
ing IIHLT *NNSNTINLY
on vaver JNSON
a0y 206 IMSON
222 ITANN fN3IANLS
262 Lh6b IMSON
ne VYD NYWH13dE
n08S 21-gl=1 *w3NN
»el SSTHND *NANY
2 SSTHHD *N30N
1 sagn
081 1060 INEON
022 Q060 IMEAN
152 IIVTIVH ‘8BNIVE
£1§ vapls JusON
16¢ 2015 IMEON
05hS py=1_730431d
g21 a1vH3d ‘NnsI0
151 NOONNS ‘NNSIN
00sS pl=02=1 ‘1N3¥INLE
€1334) HINUN

H1d30

[ 1944 .- €90
se°t - 96
" - LAa}
. it 1St
g2°1 06l 961
2 156 €8
" 0921 00€T
” ngt 08t
" - Lt
- - 005
L (19 |91
v 602 082
s Lig 1441
2 (191 99¢
- -— 222
s52°t one a9
(1944 or 0e
” ent net
L (131 2Ly
b Si
-~ 891
” 182
- L1
1 - s21
L1 - 051y
- - -
(SIHINT) (1334) 1339
LEIE] GNINTAN  1TIE 40 0IVTING
-Wv¥IQ 18414 Hid30
GNISYD 01 HidIC

YV02G0lungT
Y¥A60-G0T=PEL
IVEL10=50TuneY
oayio=sot=vel
IAVLO=GAT=nEL

aYvL0=60T~PEl
8A850=G01-051
YYVS0=S0T-pEL

gvof=-00t-pg1
IVGe2-80T=pE1

YY0a2=p0l=nsl
[TLLIEST TR 44
£000v2=v0l-bgl
2000n2«w0Tla0g]
1000v2=-80T=0¢1

Agv60-R0T=0g1
0GVSE-£0T-051
9008-£01=051
T .e00g=g0l-0C1
YORg2-£0l~-vET

23752-gal=0¢1
aqyYE2=-g0T=v£1l
J8880-£01-vEl
YYvao=got-vst
JIVLTS20T=0ET

v¥aae1-201T~9€1
38200=-20T=0€1

00S€=101=0ET
9285E=-T01=051
YYV92=101=0€Y

aavet=10T=051
a00Lt=108=08t
00070=-1089€1
[RALAST TATL T4
200VL0-00%=0f1

100YL0=00T=w§Y
II5E~b6D=vEY
AOVES=660=¥ET
YY0L2-660-¥ET
2322-660-¥51

¥3aunN Y30




02

LUCAL NUMBER

134-105-2100
134=105-25A00
134=305=26844
134=106=01CCC
134-106-0488

138~106=27060
135=098-0200
135=098~04aCC
135=098-0800
135=098=-13A00

135-098=14CBC
135=098=20AC
135-098-22604
135-098-320A01
135-098-320AD2

135-099~010001
135=099=910002
135=099«07CC
135-099=190A0
135=099-15CDA

135-099=32AA
135-10016CC
135-101-0900
135-101-15ACC
135-104~16CBA

135=101=268A4
135-101~328A4
135=101~33CsC
135«)02=03C08
135+102-0780D

135102208044
135-102~16CBA
135=302=-39CCC
135-102=190A4
135-102-19DCC

135=102=220CCC
135-102-27ACC
135=102=-27688
135=102=29BCA
135=103~12AA

URNER

GREER FEDERAL, 1
RUE, GAKY

HENKE, ALLAN
NOSWC 4929
GUVTT, 4y

SRAUAC, HEWRY
KIRSCHMAN, 1
BRUSICH, 1
BRUSICH, 1
ERICKSUN, JAY

MAIXNER, wILL1AM
BENZ, 1

MAIXNER, RICHARD
BCHNEIDER, FRANK
SCHNEIVER, FRANK

LENHARDT, NICK
LENHARDT, NICh
GATZKE, 1-36
BUCK, RICHARD
HOFFAKER, HENKY

HAAGENSTAD, 1=35
BISMARCK, 1=A
HAMANN ESTATE, 1

JJJ KANCH

JJJ RANCH

KATHREIN, JACK
UsSe$s

uses

KLEWIN, ALFRED
H T ENTERPRISES

USF§

H T ENTERPKISES
H 7 ENTERPRISES
H T ENTERPR]SES
H T ENTERPRISES

LAMBUURN, BRUCE
HILL, WILLIAM

“HILL, wILLLAM

H T ENTERPRISES

GUV'T & WYCKUFF, 1-29-24

DEPTH
URILLEV
{FEET)

10125
95
936
2ev
4962

190
8499
46695

11522
2ul

149
4974
141

270

43y
1104
5930
110
554
S477

9024
8763

$360

VEPTH
uF wELL
(FEET)

298
167

1082
945
390

245
220

1080
302

217
185
185
320

VEPIR 10
FIRST
UPENING

(FEET)

4“4
445

05

248
1640

196

175

CASLInG
DIAM=
ETER
(INCHES)

DATE
CUMPLETED

07/06/1964
12/20719713
0171771961
0771571976
08/28/1968

97/05/1966
Q870871973
10/17/1970
12/19/1952
9572471972

@9/01/71972
11/701/71953
0272071970
1907
1951

0572371972
02/28/1973
09/22/1968
07/18/1973
1170471968

U8/31/1968
0871171957
01/09/1961
0772871972
07/26/1972

1471871966
0571971976
06/07/1976
05/15/1964
07715719715

9672471967
08/08/1968
09/19/1967
V4s/1S/19715
1072471966

0672171973
0770171972
V7/28/1973
1071371966
08s07/1968

NATER
LEVEL
(FEET)

395,00

40,00
192,00

120,00
3.20¢

80,00

128,00

UATE
WATER
LEVEL

MEASUKREL

12/20/1913
0171771981

w2/28/1973

07/18/19758
1170471968

0772871972
0772671972

10718719066

09/22/1976

09/719/1967
v3/227197e

V6/23/1973
v1/28/1913

UsSE
uF
WATER

wlwce

“wcwa

PRINCIPAL
AVUTIFEK

1¢5LHEK
213HCFH

125LHLR

12550618
125TRVL
1255nLb
1258hLe
1298NLE

12851RVL
125TRVL

1255nLb

i
1255608
125LHCK

211nCFH
1251RVL

185TRYL
1257rRvL
185TrVL
211nCFH
125LHCK

1251KR VL
125TRVL
125TRVL
125LNHCK

SPECIFEC
CUNUUL TANCE
(uMHO/CM
AT 25°C)

3;00
1480

2800

1700
1410
2000
4010

2400
2390

TEMFENATUKE
{UEGREES C)

ALTI(UUE

UF LAWL

SUKRFALE
(FEET)

2880
2950
2850
2852
e85u

2800
2643
2tou
2192

2765
2798
2885
2885

282y
L
2734
2915
2814

ereu
2196
2782

2929
2r7s
278v
2569
2694

2136
2700
aray
2620
2630

274y
2745
2700

268y
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LUCAL NUMBER

A
136=103+240BA
136=103240C0
136=103«33C8
136-104-08AA
136-104-09A48

13b=104=09AAC
136=104=09408
136-104=0940C
136=104=526A0
136-104-26A8

136~104=30CAD
136~-104-30C00
136=104=30080
136=104=31AAA
136~104=31ACC

136=104«310AA
136=104=31880
136=104=3108C
136=104-320AA
136=105-01AA0

136=105-018¢CC
136=105=02A0A
136=105=26ACA
136=105~30AAC
136=105-32C88

136=106=13AAC
137-100-08400
137=100=090D
137=100=30C0
137»100=14CB

137=100-1548 '
137+100-15A0
137-100-1588
137~104=1560
137-100-15C81

1372100-15C82
1371001508
137-100-1500
157~100-16A0
137=100-2248

OWNER

NOSWC 5143
JACOBSON, VERN
HOLFGRAN, 1-33
JOHNSUN, 1=28<16
USES LM=S6

USES LM-55
U365 LM=S4
U868 LM=53
WOJOHN, EDITH
DAVIS, 1-3u-28

Uges Lm-8
uB6s LM-14
uSes LM-7
USES LM=9
U868 LM=12

US6S LM=15
U863 LM=13
US6S LM=11
USGS LM=10
REMILLONG, ROLAND

REMILLONG, RULAND
REMILLONG, ROLAND
HOSWC 4943
NORTHROP, MAX
NORTHRUP, MAX

USF3

GEARY, CECIL

GOV T=MCCAULEY, 2
GUV'T=MCCAULEY, 1
EoA SHITH, )

LUCY FRITZ, S
FrITZ, 7

LUCY FRITZ, ¢
FRITZ, 3
EoA,SMITH, )

FRITZ,
FRIVL,
FRITZ,
STATE,
FRITZ,

———

DEPTH
URILLEVD
(FEET)

22

5626
5364
23

8189

DEPTH TU
LEPTH F1RST
OF WELL OPENING
(FEET) (FEET)
15 5
310 L
- -
- -
- -
987 945
- -
- .-
- -
440 375
190 163
300 258
570 564
150 100
130 90
180 150
35 -

CABING
D1AM=

ETER
CINCHES)

DATE
COMPLETED

07715719711

1969
09/27/1968
08/03/4968
04s25/1956

04/2571956
08/25/1956
048/2%/1956
07/18/1972
09/09/1%68

0370871956
03/09/1956
03/98/1956
0370971956
03/09/1956

03/09/1956
0370971956
03/09/1956
0370971956
06712719713

0670171968
06/28/1964
07/19/1976
0970171965
09/09/19%64

0T/709/1964
0170171945
vi/08/1902
1170471961
0371271957

07/18/1961
09/23/1965
0672771964
1272671957
9371271957

02/20/1963
09/23/1957
0179171957
02/01/1958
0471571958

WATER
LEVEL
(FEET)

9.39
8410+

9.30
9.97
10.90

12,60
24,95
26465
180,00

b8, 04

90,00
24,00

nm

UATE
WATER
LEVEL

MEASURED

1071571977
V770371969

09/23/197¢

0370971956
03/08/1956
03/709/1956

03/09/1956
0370971956
$3/09/195¢
06/12/1973

0171371977

07/09/1964

uske
uF

WATER

]
wwcce scccc swccc

x

PXINCIPAL

AWUIFER

L1VWRNR
125TRVL

211HCFH

125LnCK

125IRVL
125TRVL
125LACK
125LHCK
125iLHCK

125LHCK
1255nLB

SPECIFIC

CUNDUCTANCE
(uMHO/CM
AT 25°C)

TEMPERATURK
C(UEGREES C)

13.0
10,9

ALTITULE

UF LAND

SURFACE
(FEET)

2460
2480
2885
2605
2500

2561
2504
2300
2550
2850

2530
254y
2539
2540
254¢

2544
2540
2599
2550
2765

2765
2755
2e2v
2800
2860

2875
2914
2884
es2l

2862
2841
2896
2900
2821

2907
2848
2841
2886
2841



e

LOCAL NUMBER

137=100=22A0
137~100=-22CCC1
137-100=22CCC2
137-100~-22C0
137=100-2200

137-10¢-2388
§37-100-250C
137-100-27A8
137-100-354A
137=100=36AAC

137-100~-3684

137-101-19880
137-101-29CCA
137-101~30A8C
137=101=3088C

137-101+30880
137-101=32CC8
137-401=33CCA
137-101-34A8A1
137-301=34A84A2

137-101#34ABA3
137=103-34CCA
137-102~03ACC
137-102-03804
137-102-0308A

137+=102=0406A
137=102=06C60
137=102~2084A
137-102-246

137-102-25048

137-102-25084A
137-102-25088
137=103=01ACA
137=103~09CCH
137-103-12848

137=104-026CC
137=104=10ABB
137-104-276AA
137-104=29A0A
137-104-29CAC

UWNER

FRITZ, 2-4222
NOSWC 5141
NOSWC 51414
6UV'T=MCCAULEY,
FRITZ, 3-a322

-

6UST WOG, 1|

6UST w06, 34-25

AM LUTH CHURCH, 2=27
AM LUTH CHURCH, 1-4135
STATE, atXx~36

STATE, 21-36
USFS

GERBIG, MURRIS
GERBIG, MORRIS
GERBIG, MORRIS

GERBIG, MORRIS
GERBIG, JONN
GERBYG, JONN
NOSWC 4944
NOSwC 5140

NOSWC S1a04A
HENDERS, w
USES LM=b6
USGS Lu=67
UGS LM=6S

PAASCH, DAVID
DRYBREAD, CHARLES
GOV'T, 1

USBS LM=62

USGS LM-63

USES LM-64
WUSEPKA, ALBERT
SCHMELING, LOUIS
WOSEPKA, ALBEKT

BABCUCK, HARVARD
SCHMELING, VOLNEY
SCHERMAN, CHARLES
KNDPP, RICHARD

DEPTH DEPTH
URILLED UF wELL
(FEET) (FEET)
8250 -
342 -
302 302
8258 -
8312 -
8379 -
8170 -
8250 -
8315 -
8155 -
8233 il
- S80
- 86%
1020 925
820 807
- 352
- 585
- 600
360 355
165 164
130 128
- 683
31 -
43 -
33 -
340 336
940 49
9123 -
e3 .-
28 -
28 -
- 550

90 9%
- 950
135 135
23¢ 23p
22% 22%
400 400

120

DEPTH TQ
FIRST
UPENING

(FEET)

883

100

213
350

CASING
DIAM=
ETE

R BATE
(INCHES) CUMPLETED

1,25
1.25

4,50

09/15/196%
01/07/1977
C1/07/4977
1171871958
0672171967

09/29/1957
1171871969
0470771971
05/26/197¢
1071971969

02/2871970
1969
1969

09/03/1966
06/29/1967

1969
1943

-
0870471976
0770774977

01/01/71917

0570871956
05/08/1956
05/08/1956

1272371912
07/27/1959
05/07/1956

0570771956
05/07/1956

-
06/05/1964

1172271966
0571571964
03/31/i964
1070571964

WATER
LEVEL

(FEET)

269,46

33.20¢
37,60+
112,00+

11,50+

41,60+

3,20+
173.55

94.68
S.80¢+

UATE
WATER
LEVEL

MEASURED

0971771977

09/09/1976
09/716/1976
06/24/196%

V6/24/1969
0770271969
$9/10/1976
01/13/1977

.09/15/1977

0971571977
07/0271969

1272371972
09/09/1976

09/21/1%76
0972171976

11/2271%¢60
06/01/1976

10705/71%64

USE
UFf

WATER

PRINCIPAL

AYUIFER

125TRVL

12SLHCK
211HCFH
211HCFH
2111CFH

125TRVL
125LHCK
125LHCK
125TRVL
125TRVL

125TRVL
125LHCK

125LHEK
25 1HCFH

125LHCK
125TRVL
211HCFH

125TRVL
12STRYL
125TRVL
125LHCK

SPECIFIC

CUNVUCTANCE
{uMHO/CM
AT 25°C)

1800
1600
1520
1590

1650
1600
1600
te2v

1550

1600
1600

TEMPERATURE

(DEGREES C)

15.0
18.5

£3.5
10,0
20.0

Pe5
12.0
12.4¢

ALTITULE

UF LANU

SURFACE
(FEET)

2843
2945
2945
2894
2882

2838
2824
2898
2839
asae

2814
2420
245y
2415
2393

2392
2405
2455
2600
2604

2600
2480
2367
2367
2361

2362
2395
2707
2440
2393

2392
2392
2393
2495
2415

25560
2610
2765
2795
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9z

UEPTH TU CASING UATE SPECKFIC ALTITUDE

LEPTH VEPTH FIRST OIAM~ WATER RATER USE CUNDUCTANCE OF LAND

URILLEU UF AELL  UPENING ETER DATE LEVEL LEYEL UF PRINCIPAL (uMHO/CM TEMPERATURE JUKFACE

LUCAL NUMBER UKNER (REET)  (FEET) (FEET) (LNCHES)  CUMPLETED (FEET) MEASURED  WwATER  AGWULFER AT 25°C) (DEGREES C) (FEET)
138-103-25084 HIPLEY, SYANLEY -~ 495 pon - - 4,004 692171976 s §ZSLHCK - 2390
138-1p4=ysunC CLARIN, ROBERT 102 102 70 S 06/30/1967 15,00 0673071967 y 1257RVL - 2700
L38-104=12840 LLEIZ, JUSEPH 125 125 80 4,50 05/02/1964 -- v 125TRVL - 2590
138-104-16CH MU RANNENBENG, } 9254 - - - 09/30/1968 - an - - - 2816
138=1yg~p7ELy NDSANC 4939 38¢ 3ue 268 2 Q7/28/1976 118,53 0171371977 v 125TRVL 19090 12,0 2926
138~1us=99CCC AMENADA 197 197 140 7 08/08/1966 90.U0 08/08/1966 == 12SLHCK - - --
158-105-33Cap CURLY, GENALL - 60 .- - -- 20,20¢ 09/04/1976 - 125TRVL 2640 9.0 2770
136=106=11AKA NDSWC 4933 60 50 38 2 071/16/1976 28,48 1170871976 U - - - 2887
138-106-250D4 GULVA 145¢ 967 942 4 06/01/1970, 315.00 - P 211HCFH 1780 13.5 2819
139=100=-vehay KNUPIK=KELS, 1 8384 - - - 10/704/3959 - - - - -~ - 2658
159=100-04Cy LUGAN, 1 9455 - - - 10/09/1953 -~ - - - -~ - 21715
139-100=0400 JUUBEKT, | 9422 - - - 05/14/1954 - - - Py - 2761
139=100=050C AMERADA=NPRR, 1L - .- .- - 0270771964 - - -- - - - 2839
139-1yy=ponB GAWRYLUK unll, i .- - - - 170975966 - - - - - - 2Ta71
139-1uy~0iby LUGAN, 1 a31v - - .- 0670271959 -~ - - - -~ - 2108
139~19v-0888 LUGAN EATUN, 1 8369 - - - 1972571963 -~ - .- - - -u 2715
t39-luv-g8ve AMERAUA EATUN, | 8435 - - - 1170271959 .- - - - - - 2818
139=100=09Ap MAY, 1 13333 - - - 09/14/1953 - - - -~ - 27e1
139-190-v908 MAY, 3 9435 - .- - 04/14/1955% - - ~e - 271786
139-19u-10C8 FRANCHUR, } 9407 - - e 1271771953 -~ .- - - - - 2747
139=10y=124A0 DULETSKE, 3 8328 = - - v2s12/1967 - -- - . -- 2665
139=10u=13bAA NALITEK, JUSEPR .- 40 - - - .- - HyS 1258NLB 3540 12.0 bl
139=1vy=14LCC NOSAC 9145 se2 504 492 2 0r/19/1977 298,55 0972271977 v 12STRVL - - 2695
139-10u=-15C8 SYMUNUR, 1A 9356 - .e P 11/24/71954 .- - -- -- - -—- 2732
139=100=16A8 MATIESUN, ¢ 9593 - - - 03/05/1955 - - .- - - .- 2742
139=200-16A81 FRYBURG SCROOL - 480 - 7 01/01/195a 280.0¢ T 125TRVL 26y¢ 23,0 2750
139=100=204A88 Hurw, FLlLYD - a8 - 18 01/01/1972 32,00 H,8 1253NLY 3050 8.0 2740
139=10u-228b4A SYminuw, 1 9476 - .- - 03/15/1965 - - .- - - - 2755
139=101=uiChb unir, 7 81ee - - - 06/19/1962 - - - - e hd 2604
139-101-01LC8 USFg Se0 - - - 1973 - - == -- -- == ==
139=101=02A unlt, ¢ 9452 -- - -~ 08/12/1964 .- .- .- - - 2759
139=1y1-y2Ce SCUREA UNIT, 2 9257 - - - 01/18/71958 - - - - - 2662
139=101-1044 SCUKIA uWNiT, 1 9480 .. - - 1070271957 - -~ - - - - 2615
139=1u1~11C8A usFy 560 550 s20 5 1070271973 316,00 10/02/1973 y 125TRVL -- .- -
139-1vi-1208 USA=IUCKER, ¢ 8145 - - - 09/04/1964 g - == -- - had 2584
139=101=1484 USA Luunis, 1 9461 - - - 05/084/1958 - - - - - - 2565
139=191=-1480C1 U'CUNNELL, MAURICE - 300 - - - 97,90 0771271969 $ 1285TRVL 4000 10.0 25190
139-101=14B002 D'CUNNELL, MAUKICE 1555 1555 1513 2 4872571975 70,00 08/25/1975 S,H 211HCFH .- - 2530
139-1¢1=15LC MuRTUN, 1 9t44 - - - 0172671966 - -~ - - - - 2515
139=1v1=164A AMERAUA ND=U, 1 9186 - - - 0372971964 -- - - - - - 2501



LOCAL NUMBER

139+101~17CAC
159-101-17C0A
139-101-1888
139-101~22BC
139=101~318

139-402-020CA
139-102-0200
139-102-03BAC
139~102~038CH1
139~102~036C82

139+102-0380
139+102~04DAA
139=102-10CAD
139-102-100801
139-102~1008b2

139+402-1000

©3-139-102-1100

139=192~12C80
139-102-1380
139=102=14080

139+-102~17CACH
139+102~17CAC2
139~102-18ACA
139-102-20488
139=102-21CAB

139-102=228A
139=102-2308
139-102=2588
139=1092-278A
139~t102~288881

139102208882
139-102+28CB5
139-10229CAA
139-102-290CC
139-102-32A00

139-102=320A8
139-102-33AAA
139-102-33CB8
139-103-13A88
139+103-20A88

USA=17,
UsFs
USA,

OWNER

2

1
MARATHON=FED, 1
ND=FEDERAL, 1

HELLICKSON, LEON
USA=HELLICKSON, 1
NOSWC 5123
NOSHC 5122
NDSWC S122A

SCHAFER, 2
NOSHC S121
USES LM=~T2
LUCHSINGER, FRED
LUCHSINGER, FRED

FUCHS-LUCHSTNGER, T

AMERADA=NPRR, 1
MHMU, 241
NP M OTRACT 2, 1

usFs

BURKHARDT, ADOLPH
BURKHARDY, ADOLPH
BURKHARDT, ADOLPH

MADZU,

STEPHEN

HILD, JUSEPH

RUBERTS, 1

NP M TRACT, 2
NP M TRACT,
NP M TRACT, 1
RUBERTS, LEU

RUBERTS, LEU
HILD, JOSEPH
U863 LM=T0
UBGS LMe71

STUVE,

$TULE,
STuDE,
STULE,
UBFS

KLEIN,

AL
AL
AL
AL

GEURGE

DEPTH TU
VEPTH VEPTH FIRST

ORILLED OF wWELL " CPENING
(FEET) (FEET) (FEET)
9152 - -
1290 129¢ 1255
9217 - -
9224 - -
9347 - bl
- 1100 -
8935 .- --
35 22 19
102 99 93
a2 29 24
8960 - -
60 - -
33 - -
460 460 a20
- 600 -
8910 -
9326 -
7923 ol
$012 -
- 1496 -
. 655 -
1125 1125 1054
1200 1180 1120
460 460 420
an 438 -
8862 -- -
9026 - -
9200 - --
9014 - --
- 274 --
- 170 .-
- 170 -
23 -- --
28 - -
- 190 -
200 -
720 -
400 -
1260 -
- 240 -

CASING
DIlAM=

ETER
(INCHES)

1.25
1.25
5

OATE
CUMPLETED

08/17/1966
09/01/1973
08/30/1964
05/15/1966
06/12/19%66

12724719064
0672271977
06/s22/1971
06/22/1977

04/21/71966
06/2171977
0573071956
1071871967

01726/196%
0672171964
08/26/1972
1271571968

07/25/1973
08/35/1973
09/13/1%68

01/248/1966
0572671965
04/05/1966
06/17/1966

.-
05/30/1956
05/30/1956

-
.-
1070171974

WATER
LEVEL
(FEET)

115.50+

13.47
a.81
15,52

13,10+
22.60¢

145,50+

20,80+
92,00+

2e50¢
17.10¢
34,60¢

17.30¢
9.20¢

9,20+
11.50¢
30.50+
27,80+

DATE
WATER
LEVEL

MEASURED

0970171913

06/23/71969

1071371977
1071371977
1071571977

09/08/71976
09/07/1968

ve/23/1969

0671871969
07/25/71973
1170671975
0972071976
4770271969

0770271969

07/02/1969

07/02/71969

9T/v2/1969
V970871976
09/0871976

USE
uF
WATER

PRINCIEAL
AUUIFER

125LhCK

21IHCFH
110WRNR
12STRYL
110URNR

125LHCK
125Lnex

211HCFH

125LHCK
2131HCFN
2311NnCFhH
125LHCK
125LHCK

125TRVL

12STRVL
125TRVL

125TRVL
125ThVL
125LHCK
125LHCK

125T1RVL

SPECIFIC
CUNVUCTANCE
{uMHO/CM

AT 25°c)

1700
169¢
2160
1900

TEMPERATURE
(DEGREES C)

17.0
11.0
19,5

9.0

12.5
16,5

29.¢

17.¢0
16.5
14.0
14,0

ALTITULE

OF LAWY

SURFACE
(FEET)

2534
e520
2604
2601
2659

2330
2344
2300
2300
230v

2293
2309
229V
2295
2335

23ve
2508
2500
2423
2340

2365
2365
2465
2328
a3u2

2292
2434
2027
2443
2305

2303
2313
2319
2310
2309

230S
2374
2316

2720



neae
ceve
0622
1952
n9gz

negz
negz
o0ag2
nege
n9g2

1592
26ee
Shee
0652
REee

6522
aeee
0262
1122

nyig
weie
w212
£€a2
2882

nLe?
LYY

1£a2

LY
ohp2
0.2
0gL2

wGte
0hi2
nnez
hAH2
sgqe

(1334)

ERLER UL

amMyY 40
A0A4TLTY

66

Ny
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S0t
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LR A
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H4IHT L2
HAIHTT2

LERCES TS
RLEJE-TA1
HAJHIT2
WIHIG2T
RLETE-T-21

TANIS2T
RLETR-TA4
H43muyt2
HAIMTT2

HAIHTT2
LERII S K
LERENE F-d

H4IHTT2

¥IHIGPT
RELTTER¢
qAM1S21
LERDAS S

IAMLset
RLLISTA
TAYLSAT
INNLG2T
RLEIE T4

IAH1IG2T
RLYIET A

RLEI LA

NIJTNHY
IVATINTHY

Taaacx

EX XYY

LENS L]
an
Isn

2461712790
8961790760
1961/81/60
£Lh1/10/50

aLeT/Ly /TR
Li61/2Y/710
9L6T/91/00
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9Lbl/16/00
aLet/sInsLn
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VEPIH TU CASING VATE SPECLFIC ALTITUDE

UEPTH VEPTH FIRST UEAM- WATER WATER .13 CUNDUCTANCE OF LAND

UKILLED UF mELL OPENING ETER OATE LEVEL LEVEL uF PRINCIPAL  (uMHO/CM TEMPERATURE  SURFACE

LUCAL NUMBER UWNER (FEET) (FEET)  (FEET) UINCHES)  CUMPLETED (FEET) MEASURED  WATER  AGUIFER AT 25°C) . (BESREES C) (FEET)
14u=106=15000 NUSHU 27y - - - - .- - u 125TRVL .- - -
180=106=22A44 NDSHU 24y - - - - - oy v 125TRVL - .. -
14u=-106-23C00 HAVHAWAY, LUNALD 185 120 100 S 04/15/19%7 50,00 0471571967 H 125TRVL - -~ -
140=106-2048C8 CAKLSUN, RUBERI 109 100 93 S 10/31/1964 60,90 10/31/71964 s 1251RVL - - 2780
140=106=256CA BEACH 150 150 126 8 01/16/1928 41.00 09/23/194% P 125TRVL - - 2770
140-106-25600 BEACH -- 108 -= - - - -- [4 125TRVL 2090 11.5 2800
14U=106=25CAC BEACH - 130 - - - - - P 125TRvL - - 2610
140=106-25C8u1 BEACH 1380 1259 1157 [} 09/ /1981 351,90 vas /1962 [ 211HCFH - - 2810
140-106-25C8B2 BEACH - 94 - - - -- - » 125TRVL - - 2810
140-106=25C8u3 sEACH 120 110 90 10 08/28/1948 33,50 v8/28/1948 [ 12STRVL - - 2810
140=106=20ADC WAGNEK, DUANE 150 150 142 .- v3/21/1966 8¢,00 03/21/1966 == 125TRVL - -~ .-
140+106=26UCU BEACH 133 130 110 i 1171871958 27,90 11/18/1958 [ 125TRVL -- - -
144=106-2600C BEACH 125 120 100 12 08/12/1958 41,00 08/12/1998 [ 12STRVL - - --
141-098-10BAC BURESH, LUDWLG 30 30 - 4 07/16/1965 - -- H 1255818 1550 9.0 2545
141-098=19AAA NUSWC 4915 960 744 722 F 06729/1976 289.12 01712714977 u 125TRVL - - 2560
141=098=23A0A VOLESKY, HUBEKT 380 580 560 5. 03/18/1970 - -- S.n 125TRVL 1900 14.5 2542
141-096-23A00 VULESKY, KUBEWT 151 151 - 4 1073071964 -- -- u 1253NL8 -~ -- 2545
141=0Y8=348AA VULESKY, FLUKIAN - 3y - - 01/¢1/194a0 20,00 - H 1258NLB 92s 11,0 2610
141=099=04BAA KLYM, JURN Si 54 - 'y 0872371965 - - H 1258NnLB 860 13,0 2632
141=0991UUbY HWANNER, THURWALD - 90 -- .- 01/91/1962 .- - H 1293NLE 1010 15.0 2640
1641=099=18C0C DEMANLIUW, wILLIAM - 14 - - 01/01/1936 9.00 - L] 1258NnLB 1650 17.0 2100
141-099=21UAA OUERMANI, HAKLLD 389 380 340 5 091171972 247,00 09/11/1972  S4M 12STRVL 1770 18,0 2000
141-099«2600C REPETUNSKL, KENNETH - a8 - - 01/901/1965 .- -- $on 125SNLB 3200 12.0 -~
141-100-010A BURLING fUN KK, 1 10v4o - - - 07729719712 o= - - -~ - - 129
191=100=21AD NPRK, 42-21 9720 - - - 06/15/1959 - -- - ~- - -= 2652
143 =100=30ACA THUMPSUN, VERN - 1365 -- - e F - s 211HCFH 1600 19,0 2380
141=1vu=34BA MESA=FEU=FUCE, 1«34 12635 - - - 0270171970 - - - ~ - - 2580
141~100=34C8C NUSWC 4915 660 508 490 2 0672171976 195,86 11/11/1976 u 12SYRVL 1650 12490 24715
141=101=02AAC MESCHKE, DURUTHY - 1300 - - - 34,60+ UB/30/1969 s 211HCFH 1700 16,5 2355
141~101-020By UHYUS, FLUTD - 980 - 32,30+ 08/30/1969 ES 125LHCK 2020 19.0 2315
141=101=020CA UHYUS, FLUYD .- 300 - - - 105,10 08/30/1969 s 125TRVL 1700 1645 2340
141-101=03AAb unYus, FLUYD - - . - 71,50+ V6/01/1976 == 211HCFH - . 2322
141=101~08AAL TALKINGTON, HARULL 1260 YY) 1.25 08/25/1970 F - L] 125TRVL 1600 21.0 -
tal=101=21BCH NURTH DAKUTA s 1280 - - — 94,70+ V972071967 s 211HCFH 1700 11,0 2252
141-101-21CAC MUSSEN, RALPH 1200 1200 1130 4 07/3171963 59,40+ v9/01/1976 s 211WCFH 1680 20.0 2270
141=101=26ACH -- - -- - - - 22.90% 09/01/1976 == 211HCFH - -- 2370
141=-102=0200b TESCHER, TEU 1250 1280 1159 6 07/05/1973 06,50+ 0970271976 s 211HCFH 1700 1740 2260
141-103=1788A NDSHC 4937 510 414 ap2 2 07/22/1976 .= - v 125TRVL .- .- 2595
P4l=toa=05086] NUSWC 5§36 2ve 202 199 1,25  06/30/71977 -- - u 1251RVL 2600 9.0 2655
141-104=058882 NUSHC SE36A a7 40 - 1.25 0673071977 6,35 09/22/1977 u 1251RVL == - 2655



Le

LOCAL NUMBER

141-104=31AA0
14§-105-05A0A
141-105-060CC
1412105-26A0A
141=109-34¢CC

141-105-35CCC
142~098=-08CCC
142-098-140CC
142-098~33A0C1
142-098-33A0C2

142-099-030CC
142-099«10000
142-099=25A00
142-099=30848
142~100~0180C

142-100-25004
142101018081
142-101-018082
142-101-188CC
142-101+18C88

142=-101~13C601
142-101~-18C8D2
142-101=31C0A
142+101231004
142-101-3308A

142=102-04BCB
142-102=12CCA
142-102~25A08
142-103-1700
142-103-2044

142-103=25CAC
142-103-3048C
142-103-33ACA
142-108-084ADA
142-104-10ACC

142=104=11CAC
142-104-2200

142=105=07AAD
142-105=12CAA
142-105-31448

UNNER

DAVIDSON, CHARLES
RO8S, OHVAL

ROSS, URVAL
NISTLER, VINCENT
LECHLER, GERALD

LECHLER, FRANK
SKURUPEY, ANTON
HECKER, ANDREW
OBRIGEWITCH, BEN
OBRIGEWITCH, BEN

BARANKOD, EMIL
BARANKO, MICHAEL
ARMBRUST, JOSEPH
EVONIUK, STEVE
LOGOSZ, MATY

NOSKC 4911
KESSEL, PAUL
KESSEL, PauL
NDSWC a94a
NDSWC 5124

NDSWC 5125
NDSWC 5125A
MESCHKE, 6US
MESCHKE, Gus
USF§

UsFs

WOLF, GEORGE
MYERS, WARREN
NPRR, 6

SHELL=BRUWN, 41-2&-}

LUHMANN, HAROULO
BROWN, LLUYD
NOSWC 5135

HUDSUN CU
VAILEY,
ABERNETHY, ROBERT
STEDMAN, EDMOND
FELDMANN, PAUL

DEPTH TU
OEPTH DEPTH FIRST
ORILLEU OF WELL UPENING

(FEET) (FEET) (FEET)
62 62 32
3q 34 10
260 260 200
315 315 275
180 180 155
210 21v 190
-— 58 -
- 207 -
240 23y -
38 38 -
80 -1 -
sS4 54 -
- 27 .-
- 40 -
13 115 --
1500 1374 1344
2000 1860 1818
905 905 875
380 146 140
(Y] - -
270 - -
236 235 229
prig aaa -
- 570 -
- 1333 .-
- 817 -
- 430 -
- 350 -
5891 - -
9830 - -
440 440 410
476 470 444
490 390 378
735 735 693
1660 - -
250 2590 190
9610 - -e
124 124 90
120 12¢ 102
225 22% 204

CASING
VIAM-
ETER
C(INCHES)

.
w
)

N
s e wvuarew

-
co

-
nNoe

4.50

DATE
CUMPLE FED

1170871972
11707719648
03/08/1968
0773071973
05/06/1967

0570371967
1965

0170171957
1172771971
1173071972

09/23/1973
07/30/71972
01/01/1950
01/01/1959
10/v2/1972

0e/11/1976
02/01/19%67
1072071964
0e/22/1976

0672371977
06723719717

1071971969
0670571961

0871871973
os/2171972
0672971917
0971971972
08/28/1974

- 0870571968

05/28/1967
05/26/1972
1170671963

WATER
LEVEL
(FEET)

17.00
11.00
140,00
170.0¢
6U,00

110,00
37.00
T0.00

15.v0

44,00
30,90

3,00
15.00
90,00

2t0.7e
365,00

68.22

28,90+

20.50¢
2.30¢

130.50¢
6.90+

300,00
295,00
159.35
262.00

80,00

60,00
58.00

DATE
WATER
LEVEL

MEASURED

1170874972
1170773964
03/08/1968
WT1/30/1873
05/06/1967

0570371967

1171471972

v9/23/1973
wT/s30/1972

1070271972

11/17/1976
0270771967

1171571977
09/22/1967
08/31/1976
v8/31/1976

08/30/1968

0972371967

08/18/1973
o8/21/1978
0972271977
09/19/1972

0S/28/1967
0572671972

use
UF

WATER

vowvcc

o

v cwcIw

ceoc

PRINCIPAL

AUUIFER

125TRVL
125TuvL
125TRVL
125THVL
125TRVL

125TRVL
1258nL
1255nLs
1251RVL
1258NL0

1255NLB
1258NLB
1258nL8
1258nLY
12SSNLB

125LHCK
211HCFR
125TRvL
125TRVL

125TRVL
125TRVL
125TRVL
211HCFH

2111CFH
125TRVL
125TRYL

iesTRVL
1251RVL

129TRVL
211HCFH

125TRVL
125TRYL
125TRVL
125TRVL

SPECIFIC

CUNDUCTANCE
(uMHO/CM
AT 25°C)

3010

2590
2450
1910

540
2800

TEMPERATURE
(VEGREES C)

9.0

V.5
15,5

1u.0
8.0
13.0

12.5
12.5

13.5

ALTLTuvE

UF LAND

SURFACE
(FEET)

2660
275
2560
2710y

2755
2650
2525
2585
2585

2535
2690
2645
2062
273¢

265¢
272v
271¢
2053
2250

227¢
227¢
ee3v
2230
2320

2230
2189
2280
2587
2675

2540
261y
2480
2640
2620

2582
2540
2540
26480



REPTH TU CASING DATE SPECIFIC ALVITULE

VERTH VEPTH FIRSY V1AM~ WATER WATER ust CUNDUCTANCE UF LAND

URILLEV UF WELL OPENING ETER OATE LEVEL LEveL uF PRIGCIPAL  {uMHO/CM JEMFERATURE  SURFACE

(UCAL NUMBER UNNER (FEET) (FEET)  (FEET) (INCHES)  CUMPLETED (FEET) MEASUKED  WATER  AWUIFER AT 25°C)  (UEGREES €) (FEET)
143-096-02000 SHYPKOSKI, MARY 67 o7 - a 09/23/1%64 -~ -- s 125SNLE 5500 2477
143-098-21008 KADRMAS, ALFRED - 18 - 4 - - - M . 1470 2655
143-098«33C0C GRESZ, FRANA - by - q 1965 - - H - 1600 2675
143=099=01400 PALANLUK, BENARD 300 294 257 4,50 07/18/1975 180,00 0771871975 5 125TRYL - 251u
143-099-48AAA THOMPSUN, ALLAN 220 141 - 4 09/15/1969 -~ - 5 12585NLB ~- - -
143=099=-15B5A NUSHC S13¢ 310 - - - 06/27/1977 - - ") - -~ - 2720
143-099-2688D MALKUNSKE, M, - a9 - - 01/01/1950 25,00 - H 1255NLE 1220 1.0 2725
143-100-1700 NW IMPRUVEMENT, 1 6718 - .- . 05/15/1954 et - - - o - 2198
143=100=2388C CHURNUK, MARTHA - 16 - P - - SeH 1255NLB 1654 845 -
143-100-25888 NUSWC S129 220 .- - - 0672774977 -— - u - P - 2650
143-100=26CCC KANSKE, SAMUEL - 104 4 V170171958 .- -- SeH -- 1650 19.0 2735
143-101-18ACC GUV'T, 41x-18 9550 - - 0870471968 “a - - . .~ - 2456
143-102-01880 CUNNELL, JACK .- 1250 - - 50,80+ v9/23/1967 S 211HCFH 1700 1840 2235
143-102=096C8 NDSWC S128 2v 15 1.85 0672871977 5,47 ©9/2771977 u LLOURNR - -- 212s
143-192-098CC1 NDBWC 5127 157 - - - 06/22/1977 - -- 1] 125TRVL ~ - 2135

>

143=102-098¢CC2 NDSKC S127A 2s 22 19 1,25  wes22/1917 18,18 09/27/1977 u 110GRIR 2100 9,0 2135
©1432102-098CC3 NUSHC 51278 990 48 82 1.25 0672271977 6,02 972771977 u 12SIRVL - -- 2135
183-102=09CBB1 MUNSON, ELMER - 525 - -~ -— 27,70+ vy/se3/1967 s 125LNnLK 2000 11.0 2150
143=102-09CBB2 NOSWE 5126 60 -- - 06/24/1917 - - -- -- - -- 2150
143-102-15AC0 USF3 - 400 - - - 34,00+ 08/31/1976 E} 1251RVE 21vu 12,5 2160
1a3-102-21000 SHORT, COUN LN 770 .- -~ - 143,20+ 08/30/71968 s 125LHCK 2300 15,0 2155
143=102-2288A HMUSSER, DOUGLAS - 400 - - - 10,40+ 09/23/1968 S0 12STRVL 2000 13,5 2150
143-102-24CCh USFS 1370 1280 1240 1,25 - F - s 21IACFR 2000 1345 222y
143=102=26CC0 SHURT, COn -- 380 - o - 21,90+ 08/30/1968  S,H 125IRVL 2200 11.5 2158
143~102=29AA0 USFS -- 1200 -- . - 138,60+ VB/30/1968 s 211HCFH - 16,5 2195
183210234884 SHDRT, COM 1120 1120 1040 6 4973771973 175,00+ U9/9Er1976 5 EL1HCFN 1800 1e.u 2164
183=103-03A8 FEOERAL, 1 9328 - -- - 0672071958 - -- - -- -- -- 2358
143-103-1308¢ NDBKC 4936 640 aae 434 2 07/22/1976 312,4¢ vi/12/1917 U 1257RVL 2200 10,0 254v
143-103-2200 BADLANUS, 1 9448 .. - - 0272571958 -- “- - -- - -- 246d
183=103-24Ca GOV T=00RUUGH, 1 13374 - - .- 03/03/1954 - == - - - - 25ue
143-10a-156C¢C HUDSUN CU 630 630 565 11.25  08/25/1964 F - s 125TRVL - - .=
143-104-2188 JUNES, 1 5490 - - - 03/0471969 -- - -- - - - 244p
143=104-23888 HUDSUN CO 290 290 190 4 09/22/1966 60,00 09/22/1966 S 125TRVL .- -- -
143~104=27C0C HUDSUN €O 350 350 296 5 0972671966 220,00 09/26/1966 5,0 125THRVL 1859 11.5 --
143=104=30ACC HUDSUN CO 122 122 - 4 08/03/1967 60,00 VB/u3/1967 5 1e5TRVL 2670 1i.0 2425
143-105-08C8A HULLAK, FRANCIS 830 82v 716 1.25 1968 1968 S,n 125THVL 1894 7.0 2670
163=1y5=17AA NPRR, 8 6000 - - - 1073071969 -~ -- s - - 2057
143-105=1888A HOLLAR, RONALD 415 a15 385 4 93/28/1966 300,00 03/28/1966  S,H 1&5TRYL 1760 12.5 2T1u
143-105=26DD UNJUN=JUNES, 2-P=26 5560 - - - 0272871970 - - - - - 2510

143-105-33ACA1 NOSWC 5133 195 179 173 1.25 06/28/1977 9.79 11/14/1977 u 1asTRvL - - 2395



113

LUCAL WUMBER

143=169~334CA2
143=105=33ACB
143=105=338AA
143=105=33bA8
144=098=14084A

144=098=-3488b
144-099=10CCA1
144=999-10CCA2
144=099=14A88
144=099-15CA

144-099=21AA
144=099=29A0
144=099=30AA8
144=099=33A4
144=10v=098C

144~100~130b0L
148=100-24BACY
144=~100~240ACe
l44=~10y~-2uBBL 1
144=10v=24BB02

144=100=31AC
1a4~1ud=3b6LD
144-101=158CC
144=1v2=0188C

lug=102=05CCh
l44=102=05084
la4=1v2=j4vvd
l144=102=-16888
l44=102=16CCC

144-j02=24v00
144-192=27UCC
jau~jua=28ault
144=1y2=28A0C
l1d4=-jye=-28Bop

144~102=29B14A
144=102=35CC8
144=103=v3BuA
1464=103=ybUlL
144=1v3=1500C

OwNER

NDSWC 51334
nNUSHC 5134
NDSWC 48613
NDSWC 4dte
KULL8H, ERNESY

NDSWC 5131
PALANUK, WILLIAM
PALANUK, wilLIAM
TACKENKU, 5,C,
PALANUK, 1

HAAG, )

THUMPSON, 1
TACHENKU HANCH, L,
THUMESUN, 1

NFRR, 1

LILLIBRIVGE, KUBERT
NDSHC 4912
NUSWC $132
WUSWC 4814
NDSWC 4815

GUV!T=PACE, 1
SIATE, 1
NURTHRUP, WILLIS
USFS

BULUSBERRY, HARRIS
GULUSBENRRY, nARKRIS
SHELL-NP=GUV'T, 44-14
MUURE, RICHARD

MOURE, RICHAKD

CUNNELL, LES
CUNNELL, LES
TESCHER, JAMES
TESUHER, JAMES
USFS

TESLHER, JAMES
CUNNELL, LES
HALL BRUS
RHALL, UUNALD
HALL, WALLACE

UEPTH,
URILLED
(FEET)

28
33
705
1480

180
400
2100

10121

10259

S01¢
10219
10140

VEPTH
UF WELL
(FEET)

24
7
695
1177
14

399
2065
2106

100

105
800
260
2160
1624

1540
1335

160
600

600
500

820
1280
375
(Y0
8ev

1200
140
133
145

45

VEPTH T4
FIRST
UPENING

(FEET)

14
24
680
1153

380
2025
2046

1612

135

CASING
DIAM=
ETER
(INCHES)

ATE
CUMPLETED

g6/28/1977
0672971977
0872571975
0872571975

1960

06/27/1977
0872371969
0972471966

1967
1070871960

07/26/1960
0270671966
0170771961
01/12/1961

-
0671671976
V6s28/734977
08705719715
09/05/1975

07/23/1955
0470271966
V4/25/1968
1273041971

07/21/1967

V6/28/1968

0971171964

10/01/1960
10/01/1960

10/61/1960
09/08/19%04
08/28/1968
08/01/1968
08/30/1968

WATER
LEVEL
(FEET)

17.39
17,02
42.92
45,48
190,00

276a.00
378.00
300,00

-
e

395.56
400.30

27,70+
26,00¢
18,50+

87,00+
103,90
13,90+
T3.90+

39,50+
35,80+

Q2.0

UVATE
WATER
LEVEL

MEASURED

09/20/1977
1171473977
1070671975
ve/1u/197%e

09/23/1969
09/24/1966

04/07/1976
02/10/197¢

07/09/1969
09/01/1976
07/u9/1969

11/064/197S
09/23/1967
08/30/1968
08/30/1968

v8/30/1968
V8/30/1968

0870171968

USE
UF
WATER

PRINCIPAL
AGUIFER

L1UQRNR
110URNR
125LHCK
2110CFH
1258NLB

125TRVL
21 1HCFH
211HCFH

1255NLB

1258NLB
125TRVL
1258NLB
211nCFH
125LHCK

211HCFH
21 4HCFH

125LHEX
125LHCK
125LHCK
125TRVL

125LHCK
211nCFH
125TRVL
125TRVL
125LHCK

211HCFH
211HCFH
128TRVL
12STRVL

SPECIFIC
COUNOUCTANCE

(UMHO/CM

AT 25°C)

2030
2059
1720
2050

1620
1800
2000
1590
1800

TEMPERATURE
(DEGREES C)

14,0
14,5
11,0
10.5

16.5
17.¢
11.0
12,5
10,0
18,5

2.5

10.0

ALTLITUDE

UF LAND

SURFACE
(FEET)

2395
2395
2385
2385
2500

24590
2593
2568
2690
2715

270y

2704
2570

27150
2670
2665
2670
2670

2452
2586

218¢

2116
2101
2329
2118
2240

2200
2200
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DEPTH TO CASING DATE SPECIFIC ALTITUDE

DEPTH DEPTH FIRST DIAM- WATER WATER USE CONDUCTANCE OF LAND

DRILLED OF WELL OPENING ETER DATE LEVEL LEVEL OF PRINCIPAL {uMHO/CM TEMPERATURE SURFACE
LOCAL SPRING NUMBER OWNER (FEET)  (FEET)  (FEET) (INCHES)  COMPLETED  (FEET) MEASURED WATER  AQUIFER @ 25°C) (DEGREES C) (FEET)
138-102-23BBC - - -- -- -- -~ F U 125TRYL -
139-102-18DBD -- -- - -- - F ) 125TRVL --
139-102-19008 -- -- -~ -- -- F U 125TRVYL P - -
141-101-08B8D -- - F - u 125TRVL - - .-
141-101-19ACD -- -- -~ -- -- -- F -- u 125TRVL -- -- --
141-101-218BC -- - - —- . - F - u 125TRVL - - -
144-100-16CD -- -- -- -- -~ -- F .- S 125SNLB 4050 11.0 -
144-100-17CDD -- -- -- -- -- -- F -- u 1255NLB 1900 14,0 P
144-100-24BCD -- -- - -- -- -- F -- 1 125SNLB 799 9.0 --
MISCELLANEOUS DATA-COLLECTION SITES
132-106-07A (Bowman Co.). -- -- Surface water -~ .. - - - - - - - .-
133-098-21BAA -- -- Surface water - .- - - — - - - . -
133-105-30CDA -- -- Surface water - - .- - - - - _— - -
135-097-03BAC (Hettinger Co.) -- -- Surface water -- .- .- - - .- - - - -
135-100-24ARA -- -- Surface water -- - .- - . - - - .- .
136-100-140DD -- -- Surface water -- - -- - .- - .- -~ - -
136-102-1680D -- -- Surface water -- -- -- - -
136-103-24DDA -- ~- Surface water =- -- -- - -- - .- -
140-102-01ACC -- -~ Surface water -~ -- . - . - --
140-102-1180D -- -- Surface water -- -~ - - -— - - --
140-102-15ACC .- -- Surface water -- -- -- - -- .. - . -- --
140-102-27A8B -- -- Surface water -- -- -- - -- . - - - --
141-098-13C .- -- Surface water -- -- -- - - .. - - -- --
141-101-06DAA -- -~ Surface water -- -- -- . . - . - - .
142-102-12CDC -- -- Surface water -- .- -- - .- - - - - --

144-102-08CBC - -~ Surface water -- -- -- - .- - - - - .



- Feb. 17...

TABLE 2.—Water levels in selected wells

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

MP, measuring point Isd, land surface datum

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

133-106-13ADB2  MP is top of 1%-inch plastic pipe 2.00 ft above Isd.

Date Water Date Water Date Water
level level level
Oct. 13, 1977....... 42.04 Dec. [T 41.94 Feb. 16, 1978....... 41.51

133-106-13ADB3  MP is top of 1%-inch plastic pipe 1.50 ft above Isd.

Oct, 13, 1977....... 63.94 Dec. - 63.71 Feb. 16, 1978....... 63.42

134-099-21DCC  MP is top of 2-inch steel pipe 3.00 ft above Isd.

Jan. 13,1977....... 158.20 Apr. 20 156.91 Aug. 10.iees 168.02
. 158.12

134-102-12DDA  MP is top of 1%-inch plastic pipe 2,60 ft above Isd.

Jan, 13, 1977....... 164.55 Mar.
Feb. 17 s 163.53 Apr.

163.09 Aug. LV 163.54
163.68

134-103-08AAA  MP is top of 2-inch steel pipe 3.60 ft above Isd.

Jan. 13, 1977....... 163.30 Apr. Lt R 163.31 Aug. 10 163.33
Feb. | Y S 163.35 ’

134-104-24DDD1  MP is top of 4-inch steel pipe 2.00 ft above Isd.

Oct. 1,1975....... 406.50 Mar. L A 406.16 Apr. L R 406.21
Feb. 11, 1976....... 406.17

134-104-24DDD3  MP is top of 2-inch steel pipe 2.00 ft above Isd.

Sept. 7, 1977....... 396.20

135-104-06BDD1  MP is top of 1%-inch plastic pipe 1.50 ft above Isd.

Oct. 13,1977....... 11.35

36




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

136-099-26DAD  MP is top of 2-inch steel pipe 3.60 ft above Isd.

Date Water Date Water Date Water
level level level
Jan 13,1977....... 136.20 Apr. 20....cccnireenn 136.45 Aug. 10, 135.43
Feb. |y 135.43

136-100-31DDC1  MP is top of 4-inch steel pipe 1.00 ft above lsd.

Feb. 11, 1976....... 298.80 Apr. L IS, 299.51 May L S 299.50
Mar. < 299.60

136-103-24DAA  MP is top of 1%-inch plastic pipe 1.50 ft above lsd.

Qct. 13, 1977....... 18.89 Dec. [T 18.63

136-103-24DBA  MP is top of 4-inch plastic pipe 1.00 ft above isd.

Aug. 10.30 Sept. 10.08 Oct. 9.37
Aug. 10.31 Sept. 10.04 Nov. 9.33
Aug. 10.32 Sept. 9.86 Nov. 9.32
Aug. 10.31 Sept. 9.74 Nov. 9.29
Aug. 10.33 Oct. 9.65 Nov. 9.27
Aug. 10.28 Oct. 9.42 Nov. 9.26
Aug. 10.21 Oct. 9.39 Nov. 9.24
Sept. 10.17 Oct. 9.41 Dec. 9.23
Sept. 10.11 Oct. 9.39

136-105-26ACA  MP is top of 2-inch steel pipe 3.40 ft above Isd.

Nov. 18, 1976....... 68.07 Feb. 17... 68.05 Aug. 10.... 68.09
Jan. 13, 1977....... 68.04 Apr. 20... 68.17 Oct. 16.... 68.45
137-100-22CCC2  MP is top of 2-inch steel pipe 2.00 ft above Isd.

Sept.  17,1977....... 289.49 Feb. 16, 1978....... 289.10

137-101-34ABA1  MP is top of 2-inch steel pipe 3.00 ft above isd.

Jan, 13,1977....... 173.65 Apr. 20...ierins 176.70 Aug. 100 e 173.00

137-101-34ABA3  MP is top of 1%-inch plastic pipe 2.00 ft above Isd.

Sept. 15, 1977....... 94.68
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Depth to water, in feet below or (+) above land surface

138-100-07AAA1  MP is top of 2-inch steel pipe 3.60 ft above isd.

Date Water Date Water Date Water
level level level

Nov.  17,1976....... 141.71 Apr. 21, 141.44 Nov. 16.... 141.32
Jan. 13,1977....... 141.70 Aug. 10.. 141.53
138-100-07AAA2 MP is top of 1%-inch plastic pipe 0.00 ft above lsd.
Nov. 16,1977....... 176.22
138-101-02BAC MF is top of 2-inch steel pipe 3.60 ft above Isd.
Nov. 16, 1976....... 158.93 Apr. 21.. 159.88 Nov. L TR 159.72
Jan. 13,1977....... . 158.87 Aug. 10.. 159.88
138-105-07CCD  MP is top of 2-inch steel pipe 2.60 ft above Isd.
Nov. 18, 1976....... 118.52 Feb. 17.. 118.52 Apr. 20.... 118.57
Jan. 13, 1977....... 118.53 Mar. 29.. 118.48 Aug. 10.... 118.60
139-100-14CCC  MP is top of 2-inch steel pipe 0.00 ft above Isd.
Sept.  22,1977...... 298.65 Nov. 16 208.76
139-102-03BAC  MP is top of 1%-inch plastic pipe 1.50 ft above Isd.
Oct. 13,1977....... 13.47 Nov. | L O 13.31 Dec. [ R 12.06
138-102-03BCB1  MP is top of 1%-inch plastic pipe 1.50 ft above Isd.
Oct. 13,1977....... 481 Nov. 15 5.05 Dec. [T 5.10
139-102-03BCB2  MP is top of 4-inch plastic pipe 1.00 ft above Isd.
Aug. 16.33 Sept. 16.33 Oct. 156.57
Aug. 16.37 Sept. 16.39 Nov. 15.69
Aug. 16.44 Sept. 16.33 Nov. 15.80
Aug. 16.51 Sept. 16.26 Nov. 15.88
Aug. 16.53 Oct. 16.14 Nov. 15.95
Aug. 16.50 Oct. 15.88 Nov. 16.00
Aug. 16.48 Oct. 15.52 Nov. 16.03
Sept 16.44 Oct. 15.36 Dec. 16.04
Sept 16.37 Oct. 16.42
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Depth to water, in feet below or {+) above land surface

139-103-32DBB  MP is top of 2-inch steel pipe 3.60 ft above isd.

Date Water Date Water Date Water
level level level
Jan. 13,1977....... 64.03 Apr. 20..ne 64.05 Aug. 10..cciccrrnncnns 64.06
Feb. | Iy F— 64.02

139-105-30DDD  MP is top of 2-inch steel pipe 2.10 ft above Isd.

Nov. 18, 1976....... 207.48 Feb. 17 166.06 Apr. 130.01
Jan, 13,1977....... 189.53 Mar. 29... 131.62 July 116.42
140-102-19DDB  MP is top of 2-inch steel pipe 3.60 ft above Isd.

Mov.  17,1976....... 108.25 Feb. 16... 108.38 July 108.30
Jan. 12,1977....... 108.22 Apr. 19... 108.34 Nov. 108.40
140-105-30CCC1  MP is top of 2-inch steel pipe 2.50 ft above lsd.

MNov.  15,1977....... 262.80 Feb. 16, 1978....... 262.12

140-105-30CCC2  MP is top of 2-inch steel pipe 2.50 ft above Isd.

Movw. 15, 1977....... 164.98 Feb. 16, 1978....... 164.22

140-105-30CCC3  MP is top of 1%-inch plastic pipe 2.50 ft above Isd.

Mov.  15,1977....... +2.05 Dec. T, +1.68

140-106-01AAA  MP is top of 2-inch steel pipe 3.60 ft above Isd.

Nov. 18, 1976....... 125.76 Feb. 17.. 125.57 July 125.93
Jan. 12,1977....... 125.55 Apr. 20... 125.56 Aug. 125.62
141-098-15AAA  MP is top of 2-inch steel pipe 3.60 ft above Isd.

Nov. 18, 1976....... 296.19 July 2 289.15 Aug. Tl 289.17
Jan, 12, 1977....... 289.12

141-100-34CBC  MP is top of 2-inch steel pipe 3.00 ft above Isd.

Nov. 17, 1976....... 195.88 July ;N 196.19 Aug. L I, 196.11

Apr. 19, 1977....... 196.04
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Depth to water, in feet below or (+) above land surface

142-100-250DA  MP is top of 2-inch steel pipe 4.00 ft above lsd.

Date Water Date Water Date Water
tevel level level

Nov. 17,1976....... 270.72 July 28 270.53 Aug 12 270.55
Apr. 19, 1977....... 270.58
142-101-18CBD2  MP is top of 1%-inch plastic pipe 1.50 ft above Isd.
Sept.  10,1977....... 68.20 Nov. 15, e 68.22
142-103-34ACA  MP is top of 2-inch stee! pipe 0.00 ft above Isd.
Sept.  22,1977....... 159.35 Nov. L L 159.20
143-102-09BCB  MP is top of 1%-inch plastic pipe 2.00 ft above Isd.
Sept. 27, 1977....... 5.47 Nov. 15 e 6.33
143-102-09BCC2 MP is top of 1%-inch plastic pipe 1.50 ft above Isd.
Sept.  27,1977....... 18.18 Nov. 16... 17.89
143-102-09BCC3  MP is top of 1%-inch plastic pipe 1.00 ft above lsd.
Sept. 27,1977...... 6.02 Nov. 15 e 5.84
143-103-14DBC  MP is top of 2-inch steel pipe 3.60 ft above Isd.
Jan. 12,1977....... 312.40 Apr. 19 309.94 Nov. 15.. 310.50
Feb. 16.iiiciiine 309.88
143-105-33ACA1  MP is top of 1%-inch plastic pipe 2.00 ft above lsd.
Nov. 14,1977....... 9.79 Dec. B 8.57
143-105-33ACA2  MP is top of 4-inch plastic pipe 1.00 ft above Isd.
Aug. 2,1977....... 17.12 Sept. 17.36 Oct. 17.40
Aug. 5.. . 17.14 Sept. 17.37 Oct. 17.40
Aug. 17.19 Sept. 17.38 Oct. 17.38
Aug. 17.22 Sept. 17.39 Oct 17.39
Aug. 17.28 Sept. 17.39 Oct. 17.38
Aug. 17.31 Sept. 17.41 Nov. 17.38
Aug. 17.34 Oct. 17.41 Nov. 17.38
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Depth to water, in feet below or (+)} above land surface

143-105-33ACB  MP is top of 1%-inch plastic pipe 2.50 ft above isd.

Date Water Date Water Date Water
level level level
Nov. 14, 1977....... 17.02 Dec. Bitireetenrnneas 16.79

143-105-33BAA  MP is top of 2-inch steel pipe 2.50 ft above isd.

Aug. 42.22 July 20, 42,76 Aug. 44.11
Oct. 42.92 Jan. 12,1977. 44,26 Oct. 44.20
Mar, 42,97 Feb. 16.... 44,23 Nov. 44,19
Apr. 42.81 Mar. 28. 44.12

May 42.80 Apr. 19.... 4414

143-105-33BAB  MP is top of 2-inch stee! pipe 3.00 ft above Isd.

Aug. 43.90 July 20u.ieieinen 46.18 Aug. 46.88
Feb. 45.48 Jan. 12, 1977. 46.50 Oct. 46.90
Mar. 45.51 Feb. 16.... 46.49 Nov. 46.77
Aopr. 45,81 Mar. 28. 46.48

May 45.78 Apr. 46.62

144-100-24BBD1  MP is top of 4-inch steel pipe 1.00 ft above Isd.

Feb. 10, 1976....... 385.90 Apr. [ T 395.56 May T SR 395.21
Mar. [ S 386.97

144-100-24BBD2  MP is top of 2-inch steel pipe 3.00 ft above Isd.

Feb. 400.30 May 402.84 Aug. 9.... 401.47
Mar, 401.05 Feb. 401.36

Apr. 401.98 Apr. 401.52

144-105-33BBC  MP is top of 2-inch steel pipe 3.60 ft above isd.

Jan. 12,1977....... 7791 Apr. 19.... 77.92 Nov. 15uccrerecinns 77.95
Feb. | £ R 77.87 Aug. 10.... 77.90
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TABLE 3.--Logs of wells and test holes

A11 gamma-ray logs have Time
Constant 4.

Depths are shown in feet below
land surface.

Descriptions of deposits are by
NDSWC personnel.

Electric logs are uncalibrated.

Formation contacts are by the
author.
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Neutron logs are in API units
or cps (counts per second).

NDSWC resistivity logs are 16
inch normal. Resistance given
in ohms or ohms per meter.

RM (resistivity of mud) is
given in ohms per meter.

Specific potential given in
millivolts (mv).




LITHOLOGIC DESCRIPTION

133-098-06DCC
{Log modified from Dependable Drilling)

Date drilled:  5/15/68

THICKNESS DEPTH
(FEET) (FEET)

Surface sand 2 2
Rock, soft 2 4
Sand, fine. 14 18
Sandstone, biue, hard 8 26
Ctay, brown 2 28
Ciay, blue, fine, sandy- 19 47
Coal, water-bearing 17 64
Coal 4 68
Clay, gray 6 74
Rock 1 75
Clay, gray: 5 80
Coel; with clay stringers 9 89
Clay, gray 12 101
Rock: 1 102
Clay, gray 5 107
Coal stringers 3 110
Clay, gray 27 137
Rock 2 139
Clay, gray; with fine sand 27 166
Coal; with fine sand 6 172
Coal 8 180
Clay, gray: 35 215
Coal stringers: 3 218
Clay, gray. 23 p23
Coal 9 250
Clay, gray 53 303
Rock: 6 309
Sand, gray 29 338
Clay- 2 340

133-098-18DDD
(Log modified from Iver Sander & Son)

Date drilled: 10/ /55

Surface soil, dark 2 2
Sand, gray 29 31
Coal, black 15 46
Clay, gray 26 72
Sand, gray- 23 95
133-098-19DDB
(Log modified from lver Sander & Son)

Date drilled: 6/29/46
Surface soil, dark 2 2
Clay, gray 60 62
Sand, gray 3 65

133-098-20CBC
(Log modified from Iver Sander & Son)

Date drilled:  6/23/50

Surface soil, dark 2 2
Gravel, red, sandy 10 12
Clay, yellow 20 32
Clay, gray 61 93
Coal, black: 1 94
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LITHOLOGIC DESCRIPTION

133-098-32BCA
{Log modified from Iver Sander & Son)

Surface soil, dark

Clay, light

Clay, dark

Coal, black

Clay, light

Rock, gray

Clay, light

Clay, dark, sandy, and sand

133-099-02CBB
{Log modified from H & H Service Co.)

Surface soil to sand and shal

Coal

Shale:

Coal
Shale

Coal

Shale; with fine sand sections and occasional ledge

Ledge:

Shale to sandy shale and soft sand

Shale to sandy shal

Sand, soft; returns with ledge at 1,342 feet.

Ledge:

Sand, soft.

Shale, firm {?}
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Date drilled:  7/23/49
THICKNESS DEPTH
{FEET) {FEET)
1 1.

29 30

6 36

3 39

23 62

1 63

42 105

3 108

Date drilled:  7/29/74
16 16

8 24

1 35

6 41

4 45

13 58
1,168 1,226

1 1,227

95 1,322

18 1,340

39 1,378

2 1,381

9 1,380

14 1,404




LITHOLOGIC DESCRIPTION

133-099-04BCB
{Log modified from lver Sander & Son)

Date drilled:  1/01/30

THICKNESS DEPTH
(FEET) (FEET)

Surface soil, black 4 4
Clay, dark: 31 35
Coal, black 3 38
Clay, light-gray 18 56
Rock, gray 1 57
Clay, light-gray 16 73
Rock, gray 1 74
Clay, dark: 18 92
Coal, black 3 95
133-099-05DCA
(Log modified from Iver Sander & Son)
Surface soil, gray. 5 5
Clay, dark, sandy 41 46
Coal, black: 3 49
Clay, gray 6 85

133-099-20ADA
{Log modified from Iver Sander & Son)

Date drilled: 1963

Surface gravel, gray 5 5
Clay, gray. 32 37
Coal, black 6 43
Clay, gray 37 80
Coal, black, water-bearing: 4 84
Clay, gray 126 210
Sand, gray, water-bearing 5 215
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{Log from H & H Service Co.)
LOCATION: 133-099-32BBA DATE DRILLED:  6/30/72
ALTITUDE: 2871 DEPTH: 1252
(FT, NGVD) (FT,LSD)

GAMMA
RAY
DESCRIPTION OF DEPOSITS

NOTE: No lithology available,

- 100

+ 400

- 700

1,000 4

1,1004

L1200 46




{Log from H & H Service Co.), Continued

LOCATION:  133-099-32BBA
ALTITUDE: 2871 DEPTH:
(FT, NGVD) (FT, LSD)
GAMMA
RAY

DATE DRILLED:

6/30/72

DESCRIPTION OF DEPOSITS

L,:ooq
L’m_i
133-100-08ADA
({Log modified from Dependable Drilling)
Altitude: 3003 feet Date drilled: 9/ /73
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Surface clay 24 24
Sand, brown 8 32
Sand, dark, coarse- 18 50
Clay, hard 4 54
Sand, dark, coarse 20 74
Sand to coal 6 80
Clay, brown 4 84
Clay, blue 19 103
133-101-08CBA
(Log modified from H & H Service Co.)
Date drilled: 1974
Sand 13 13
Sandstc 2 16
Shale, yellow to gray: 10 25
Sand, very fin 5 30
Sand 7 37
Coal 29 66
Shale. 14 80
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LOCATION:  133-101-09CDD
ALTITUDE: 2915

{FT, NGVD)
GAMMA
RAY

20
L a0
L 60
I 80 4
L 100 J

LOCATION:  133-101-11DCC
ALTITUDE: 2980

{FT, NGVD)
GAMMA
RAY

50
L 100
I 180 4
I 200 |
L 250 4

USGS

NDSWC 4905

48

0-28

28-37
37-43

43-52

62-116

116-220

DATE DRILLED:  6/04/76

DEPTH: 82
{FT,LSD)

DESCRIPTION OF DEPOSITS
NOTE: No lithology available.

DATE DRILLED:  5/18/76

DEPTH: 220
{FT, 15D}

DESCRIPTION OF DEPOSITS
TONGUE RiVER MEMBER

Sandstone,  light-yellowish-brown,
very fine to medium; oxidized to
10 feet.

Claystone, gray, silty, tight.

Lignite.

Claystone, greenish-gray, sandy,
tight.

Sandstone, greenish-gray, very fine
to fine.

Claystone, gray; interbedded sand-
stone and thin lignite.




USGS

LOCATION:  133-101-16BAA DATE DRILLED: 6/04/76
ALTITUDE: 2933 DEPTH: 112
(FT, NGVD) (FT, LSD)
NEUTRON  GAMMA S.P. RESISTANCE
[] RAY V)

1OHM-M,
- e B! DESCRIPTION OF DEPOSITS

NOTE: No lithology available.

- 200

L 220 4

L 240 | 49




LOCATION:  133-101-15DCD DATE DRILLED: 6/07/76

ALTITUDE: 2920 DEPTH: 112

(FT, NGVD} {FT, LSD)

GAMMA S.P. RESISTANCE
RAY Vi (OHM)
+s__l+ 15 DESCRIPTION OF DEPOSITS
NOTE: No lithology available.

L 20 4
L 40
L &0 4
I 8o
L 100 4
L 120 -

LITHOLOG!C DESCRIPTION

USGS

133-101-16BBC
{Log modified from H & H Service Co.)

Date drilled:  6/01/72

THICKNESS DEPTH
(FEET) (FEET)

Surface sand 20 20
Sand, brown. 50 70
Shale 7 77
Sand, brown 13 20
Coat 9 29
Shale: 6 105
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USGS

LOCATION:  133-101-17ABB DATE DRILLED:  6/08/76
ALTITUDE: 2897 DEPTH: 77
{FT, NGVD) (FT, LSD)
GAMMA
RAY
DESCRIPTION OF DEPOSITS
NOTE: No lithology available.
L 20
I 40 4§
I 60
L so0 J
USGS
LOCATION: 133-101-19DCC DATE DRILLED:  6/03/76
ALTITUDE: 2940 DEPTH: 112
(FT, NGVD} (FT, LSO}
Al P RESISTANCE
S OHM)
_|_s_+ 10 ;0 DESCRIPT{ON OF DEPOSITS

NOTE: No lithology available.

L 20
L 40 ]
I} 604
I 80
I 100




LOCATION:  133-101-2BABB
ALTITUDE: 2925
(FT, NGVD)

NEUTRON
(CPS) GART\'YM

50 80

L go -

LOCATION:  133-101-29ABB
ALTITUDE: 2890

(FT, NGVD}
L s
80 140
I 100 <

USGS

USGS
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DATE DRILLED:  6/03/76

DEPTH: 77
{FT, LSD)

DESCRIPTION OF DEPOSITS
NOTE: No lithology available.

DATE DRILLED; 6/03/76

DEPTH: 52
{FT,LSD)

DESCRIPTION OF DEPOSITS
NOTE: No lithology available.




LITHOLOGIC DESCRIPTION

133-101-30BBB

({Log modified from Darel Peters)

Clay, brown

Rock stringers:

Clay, brown

Coal

Clay, brown

Clay, gray, hard

Coal; with sand stringers:
Sand

Clay, soft

Clay, sandy

Clay, brown, hard

lay

Clay, blue:

Clay, soft:
Coal, hard

Clay, soft

Clay, sandy, soft; stringers

Clay, blue, hard
Sand, blue:

133-101-34DAA

(Log modified from H & H Service Co.)

Surface soil
Coal

Shal
Coal

Shale to sandy shale.

Sand, very fine-

Shale to sandy shale; with occasional ledge

Sand, fine

Shale

53

Date drilled: 5/17/73
THICKNESS DEPTH
(FEET) (FEET)
16 16

1 17

18 35
41 76
14 a0
14 104

4 108

5 113

12 125

5 130

20 150
28 178
22 200
30 230

7 237

13 250

9 259

2 261

19 280
Date drilled:  1/29/74
25 25
10 35

17 52

5 57

95 152

8 160
200 360
30 390
30 420




Altitude: 2965 feet

LITHOLOGIC DESCRIPTION

133-101-35DDB
{Log modified from H & H Service Co.)

Date drilled: 10/05/72

THICKNESS DEPTH
(FEET) (FEET)

Surface sand to shale: 30 30
Coal 6 36
Shale 19 55
Coal 1 56
Shale- 1 57
Coal 4 61
Shale; with occasional stringers 84 145
Coal 10 155
Shale to sandy shal 145 300
Sand, very fin 20 320
Shale 50 370
Shale, sandy, to sand 45 415
Shale; with occasional ledges 175 590
Sand 20 610
Coal ledg 5 615
Shale, soft 3 618
Ledge. 1 619
Shale 5 624
Ledg 1 625
Shale 2 627
Coal ledg 1 628
Shale 9 637
Ledge 1 638
Shale 2 640

Altitude: 2970 feet

133-103-17DCA
{Log modified from H & H Service Co.)

Datedrilled: 5/11/74

Shale: 7 7
Coal stringer 1 8
Sand 2 10
Shale; with occasional stringers: 92 102
Sand, very fine 10 112
Shal 13 125
Sand, very fine 10 135
Shale, sandy: 25 160
Shale: 27 187
Sandstone ledge 1 188
Shale: 22 210
Sand, fine: 30 240
Sand, bluish, very fin 27 267
Coal 1 268
Sand to sandy shal 4 272
Rock ledge 1 273
Shat 12 285
Coal 5 290
Shale; with ledge at 293 feet- 10 300
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133-103-170CC
{Log modified from Dependable Drilling}

Altitude: 3000 feet Date drilled:  6/28/60
THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
Clay, brown, sandy: 15 15
Clay, blue: 4 19
Coal 3 22
Clay, brown 11 33
al 1 34
Clay, blue 26 60
Rock ledge 1 61
Clay, blue 1 62
Coal 1 63
Clay, blue 2 65
Sand, blue, fine 2 67
al 6 73
Clay, blue. 25 98
Sand, blue, fin 2 100
al 1 101
Clay, blue, sandy 3 104
Rock 1 105
Clay, blue 20 125
Sand, blue, fine 20 145
Sand, blue, medil 38 183
Clay, brown 3 186
Clay, blue 20 206
Rock ledge: 1 207
Clay, blu 13 220
Coal 12 232
Clay, blue 4 236
Coal 6 242
Clay, blue 5 247
Sand, biue, fine 17 264
No lithologic description - 512
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133-103-23BDC
{Log modified from Dependable Drilling)

Altitude: 2910 feet

LITHOLOGIC DESCRIPTION

Surface soil

Riverwash:

Shale

Shale, gray
Coal

Shale, gray

Shale, green, sandy:

Sandy streaks:

Shale, sandy

Sand rock

Shale

Coal stringers
Shale

Shale, sandy
Shale:

Sand:

Shale

Coal
Shale:

Rock:

Shale, white
Shale:

Coal
Shale

Ledge:

Shale:

Rock:

Shale, gray, sandy

Shale, gray
Coal

Shale:

Rock, hard

Shale, sandy

Sand, gray
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Date drilled:  7/30/61
THICKNESS DEPTH
{FEET) (FEET)
6 6
23 29
6 35
29 64
13 77
24 101
31 132
50 182
25 207
1 208
22 230
1 231
80 291
40 331
1 332
45 377
21 398
4 402
58 460
2 462
9 471
47 518
3 521
10 531
1 532
23 555
2 557
32 589
33 622
1 623
4 627
1 628
10 638
33 671




Altitude: 3040 feet

133-103-29ACC
{Log modified from H & H Service Co.}
Date drilled:  4/10/74

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
Surface scoria and sand 5 5
Shale; with ledge at 47 feet: 67 72
Shale 20 92
Coal 3 95
Shale to sandy shale: 17 112
Coal 10 122
Shale 6 128
Sand, fine: 3 131
Shal 1 142
Sand, gray, fine: 8 150
Shale, green, sandy 30 180

Rock ledge: 2 182
Shale, green 18 200
Shale 7 207
Sand, blue, fine: 12 219
Shale, sandy 2 221
Sand, very fine 14 235
Shale, sandy 5 240

133-104-10BCC
(Log modified from Dependable Drilling)

Altitude: 3065 feet Date drilled:  9/15/61
Surface soil 5 5
Sand rock 3 8
Shale: 13 21
Sand: 8 29
Shale 32 61
Coal 7 68
Shale, gray 7 75
Coal 5 80
Shale 1 81
Sand, gray 6 87
Shale, gray 10 97
Sand 3 100
Coal 2 102
Shale, blu 14 116
Sand, sharp 83 199
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Altitude: 3140 feet

LITHOLOGIC DESCRIPTION

133-104-165CBB

{Log modified from Dependable Drilling)

Surface sand

Shale, sandy

Coal
Sand:

Coal

Sand

Coal

Shale, blue

Shale, white
Shale, blue

Shale, blue, sandy:
Rock

Sand

Rock:

Sand
Coal

Shale, sandy.

Altitude: 2950 feet

133-104-228DC

{Log modified from H & H Service Co.)

Surface soil
Coal

Shale

Coal
Shale to sandy shale

Shale and coal
Shale, white, soft, bentonitic-

Sand

Sandstone ledg

Sand, very fine to medium
Sand, fin

Shale, sandy, to shale
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Date drilled:  8/30/61
THICKNESS DEPTH
[FEET) (FEET)
10 10
1 21
1 22
19 41
1 42

5 42,5

1 43.5
25 46
12 58
8 66
36 102
1 103
23 126
3 129
5 134
2 136
8 144
Date drilled: 11/27/72
15 15
2 17
6 23
7 30
78 108
7 115
65 180
7 187
1 188
57 245
25 270
10 280




Altitude: 3130 feet

LITHOLOGIC DESCRIPTION
Sand

133-104-24888

(Log modified from Knutson Well Drilling)

Clay

Clay, sandy

Coal, soft:

Clay

Coal
Clay.

Rock

Clay:

Rock

Clay

Coal
Clay

Rock

Clay

Coal

Clay, sandy, and coal

Clay, sandy

Sand
Clay, sandy

Clay, dark

Altitude: 2686 feet

Sand, very fine to fine

133-105-07ADC
USGS LM-42

Clay, brown, lumpy-

Gravel, wet; mixed with chips of lignite and scoria:

Sand, blue, hard, lumpy

Clay, blue, hard

133-105-07D8D

USGS LM-41
Altitude: 2688 feet
Sand, very fine-
Sand, fine:
Gravel; wet at 20 feet.
Sand, blue, lumpy, sticky, wet
133-105-07DCA
USGS LM-40

Altitude: 2688 feet

Sand, very fine.

Sand, fine, damp; chips of scoria; large rock:

Sand, fine, and blue wet clay
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Date drilled: 11/17/72

THICKNESS DEPTH
(FEET) (FEET)

4
39
42
43
47
48
74
75

WS 2oB R B oD an w8
-
oy
o

Date drilled:  4/20/56

12 12
3 15
7 22
3 25
3 28

Date drilled:  4/20/56

6 6
6 12
1 23
10 a3

Date drilled:  4/20/56

15 15
10 25
8 33




NDSWC 5139, 5138A, 51398

LOCATION:  133-106-13ADB1,2, 3

ALTITUDE: 2750

(FT, NGVD)

NEUTRON  GAMMA S.P. RESISTIVITY
L] RAY vl foHM-M
o 1000 _|.ﬂ'_i, 20 40

I 100
- Zm B
- m d
- 400
L Sm p
P m .
L 7m d

133-106-25CBB
{Log modified from Dependable Drilling)

Altitude: 27565 feet

13-16

16-52

52-144

144-163
163-178

178-198

198-280

280-336
336-382

DATE DRILLED: ~ 7/06/77

DEPTH: 382
(FT, LSD)

DESCRIPTION OF DEPOSITS
ALLUVIUM

Clay, brownish-gray; intermingled
klinker pebbles.

Gravel, fine to medium, moderately
argillaceous, poorly sorted; klinker
chips.

HELL CREEK FORMATION

Claystone, light-yellowish-brown;
sandy near base.

Sandstone, dark-olive-gray, very
argillaceous; interbedded claystone
and siltstone.

Claystone, dark-olive-gray, silty.

Sandstone, light-gray, fine, mod-
erately argillaceous.

Claystone, dark-olive-gray; silty
near top.

FOX HILLS SANDSTONE

Sandstone, very light gray, very fine
to fine, slightly argiffaceous.

PIERRE SHALE
Shale, dark-gray, siity, tight.

Shale, very dark gray.

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
Clay, black: 12 12
Coal 6 18
Clay, black 20 38
Coal 16 54
Clay, brown: 14 68
Sand, blue, and clay: 20 88
Clay, blue 38 126
Coal 7 133
Clay, blue: 55 188
Sandston, 4 182
Sand, blue 30 222
Clay, blu 4 226
1" 237

Sand, blu
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NDSWC 4809

LOCATION:  133-106-34BAA
ALTITUDE: 2750
(FT, NGVD}

POTENTIAL (MV)

RESISTANCE (OHMS}

016
16-40
100
40-80
200 4
80-90
90-110
110-130
300
130-160
160-175
400 4
175-220
220-280
500 -
134-098-06DDA1

DATE DRILLED: 7/08/75

DEPTH: 280
(FT}

DESCRIPTION OF DEPOSITS
HELL CREEK FORMATION

Claystone, dark-brown.

Claystone,
ceous.

greenish-gray,

carbona-

Sandstone, gray, very fine to medium,

very silty.

FOX HILLS SANDSTONE

Sandstone, light-gray, fine to coarse.

Claystone, gray.

Sandstone, gray, very fine to medium.

Claystone, dark-gray, silty.
Sandstone, gray, very silty.

PIERRE SHALE
Shale, dark-gray.

Shale, dark-gray, waxy.

(Log modified from Iver Sander & Son)

Date drilled:  4/09/51

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
Topsoil 2 2
Clay, gray, sandy 10 12
Clay, yellow 5 17
Clay, yellow, sandy 4 21
Sand, gray 12 33
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134-098-06DDA2
(Log modified from Iver Sander & Son)

Date drilled: 12/23/59
THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
Sand and clay 5 5
Sand and gravel 5 10
Clay 8 18
Coal 3 21
Clay 7 28
Sand; seep vein 6 34
Coal 1 35
Clay 16 51
Coal 2 53
Clay and coal 5 58
Clay 20 78
Clay and coal 4 82
Clay 28 110
Rock .5 110.5
Clay 31.5 142
Sand rock, white 4 146
Rock ledges and clay 3 149
Clay 39 188
Coal 2 190
Clay and sand 10 200
Water sand 30 230
134-098-10BAA
{Log modified from B & M Drilling)
Altitude: 2805 feet Date drilled:  1/17/73
Surface soil 1 1
Sand, yellowish-brown 40 41
Sandst 3 44
Sand, gray- 21 65
Clay, gray 3 68
Lignit 4 72
Clay, brown: 2 74
Clay, green 45 78.5
Sand, gray 6.5 85
Sand, white, water-bearing 75 160
Clay, gray 10 170
Sand, grayish-blue. 50 220
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LITHOLOGIC DESCRIPTION
Sand, yellow

134-098-13ADD

(Log modified from Moe Drilling Co.)

Sandstone, gray, medium-hard
Sand, yellow

Sand, blue

Rock, soft:

Coal

Clay, gray
Coait

Clay, green

Clay, gray, silty:

Clay, gray:

Coal

Clay, gray

Sand, gray, very fine, silty
Rock, gray, hard

Sand, gray, medium-coarse:

Sand, gray, chunky

Altitude: 2772 feet

134-098-14BBC

({Log modified from B & M Drilling)

Surface soil

Clay, gray
Clay, yellow

Clay, gray
Rock, soft

Clay, yeliow

Lignite, soft:

Ciay, silty
Clay

Sand, brown

Sandstone, very hard
Sand, brown

Lignite.

Sand, gray
Sandstone, soft:

Silt, white-

Lignite.
Clay.
Sand
134-098-18BAA
(Log modified from Iver Sander & Son)
Topsoii
Saru, gray

Rock, gray
Sand, yellow

Clay, gray
Coal, black

Clay, gray
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THICKNESS DEPTH

(FEET)

Date drilled:

2.5
75

-

(3

N
NNG, ONODOW==-=ON

- N
©oNn,
ot oo

Date drilled:

(FEET)

39
415
50
62
66
67.5
73
775
85
94
101
104
118
134
135
195
201

7/17/72

25
10
12
18
19
20
21
34
42
51
63.5
83
835

110
112
139.5
140
142
161

7/11/40




LITHOLOGIC DESCRIPTION

134-098-26 DAD
(Log modified from Iver Sander & Son)

Date drilled: 1935

THICKNESS DEPTH
(FEET) (FEET)

Topsoit 4 4
Clay, gray, sandy 16 20
Sand, brown 10 30
Sand, gray 35 65
Sand, blue 7 72
134-098-28DAC
{Log modified from Iver Sander & Son)
Date drilled:  1/01/36
Topsoil 1 1
Sand, gray 16 17
Sandstone, gray 36 20.5
Sand, gray 8 28.5
Rock, gray 2 305
Sand, gray 70.5 101
134-098-29DAD
{Log modified from tver Sander & Son)
Date drilled:  1/01/60
Clay, gray 31 31
Clay, blue, and sand 34 65
Clay, gray 30 95
Clay and coal; mixed 2 97
Clay and sand; mixed 27 124
Rock: 2 126
Sand, hard. 6 132
Clay, sandy 13 145
Sand 55 200
134-098-33BCC
{Log modified from Iver Sander & Son)
Date drilled:  1/01/71
Topsoil 3 3
Sand, yellow: 32 35
Clay, gray, sandy 7 42
Rock, gray 3 45
Clay, gray, sandy 69 114
Rock, gray 2 116
Shale, gray 42 158
Rock, gray 1 159
Sand, gray 5 164
No lithologic description: - 200
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134-099-08AAD
{Log modified from Iver Sander & Son)

Date dritled:

12/ /36

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET)
Topsoil 2
Sand, gray- 30
Clay, gray 22
Rock, gray 2
Clay, gray 83
Sand, gray, water-bearing 3
Clay, gray, sandy- 7
Sand, blue: 6
134-099-10DDD
{Log modified from Kruger Drilling Co.)
Altitude: 2830 feet Date drilled:
Clay- 15
Coal 12
Clay- 143
Sand 10
134-099-12AAA
(Log modified from lver Sander & Son)
Altitude: 2805 feet Date drilled:
Sandl, dark: 15
Ciay, blue 4
Sand, gray: 15
Coal, black 2
134-099-14BAD
{Log modified from Iver Sander & Son}
Altitude: 2805 feet Date drilled:
Topsoil 1
Clay, light, sandy: 23
Clay, gray 131
Clay, gray, sandy:- 24
Clay, gray, hard 20
Sand, gray. 6

65

(FEET)

7/28/713

16
27
170
180

1/01/36

15
19
34
36

11/04/48

1
24
155
179
199
205




134-099-18DDC
{Log modified from H & H Service Co.)

Altitude: 2900 feet

LITHOLOGIC DESCRIPTION

Topsoil-

Sand, oxidized

Shale, brown, sandy-

Shale, gray:

Lignite

Siltstone, blue

Lignite

Sandstc

Shale, green

Sandstone:
Shale

Ledge:

Shale, soft

Lignite

Shale

Ledge

Shale, gray, soft.

Lignite

Sandstone, grayish-white, very fine
Ledge.

Sand
Shale

Lignite

Shale to sandy shale-

Shale, sandy-

Sandstone, grayish-white, very fine

Ledge
Sand

Ledge

Shale

Shale, gray, sandy
Sandstc

Shale; with lignite stringers

Lignite:

Sandstone
Limest:

Shale, soft:
Ledge:

Shale, soft

Lignite

Shale.

ohale:

Sandstone, very fine-

Shale
Sandstone, cemented

Shale; with ledges at 556, 583, 630, 675, and 695 feet

Sandstone, cemented:

Shale, soft

Lignite(?)

Shale, sandy, to sand

Sandstone, light-blue, very fine to medium; lots of quartz

Ledge
Sandstc

L edge:

Sand

Shale:
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Date drilled: 11/29/72

THICKNESS DEPTH
(FEET) (FEET)
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LOCATION:

ALTITUDE:
(FT, NGVD)

NEUTRON  GAMMA S.P
(AP1) RAY tvvi

_|.ﬁ'.',

2885

[} 1000

NOTE: Rm=3.3@ 20°C.

134-099-21DCC

100 4

I 400 4

1,000

11,100

L1200}

NDSWC 4946

RESISTIVITY
HM~M

20

67

40

0-17

17-22

22120

120-149

149-201

201-244

244308

308-348

348-362
362-366

366-434

434-438
438-480

460-508

508-550

550-560

DATE DRILLED:  8/06/76

DEPTH: 560
(FT, LSD)

DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER

Claystone, yellowish-brown, silty,
plastic.

Lignite.

Claystone, bluish-gray; interbedded
thin sandstone and lignites.

Claystone, brownish-gray.
Sandstone, greenish-gray, very fine,
slightly argillaceous; carbonaceous
trash,

Claystone, greenish-gray, sandy.
Sandstone, greenish-gray, very fine
to fine, medium- to well-sorted,
subrounded; carbonaceous trash.

Claystone, dark-greenish-gray, car-
bonaceous; minor sand.

Lignite,

Claystone, dark-greenish-gray, very
silty.

Sandstone, greenish-gray, very fine
to fine, lignitic.

Lignite.

Sandstone, gray, fine; interbedded
claystone and siltstone,

LUDLOW MEMBER

Claystone, light-greenish-gray, very
silty, carbonaceous, bentonitic.

Sandstone, gray, very fine to fine,
argillaceous.

Claystone, greenish-gray, carbona-
Ceous.




Altitude: 2832 feet

134-099-27DAA
{Log modified from lver Sander & Son})

Date drilled:

7/03/52

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET)
Topsoil 1
Sand, light 12
Coal, black 8
Clay, gray 7
Rock, gray 2
Clay, light 106
Coal and clay 5
Clay, light, sandy. 13
Sand, blue 3
134-099-33ADD
{Log modified from Iver Sander & Son)

Altitude: 2825 feet Date drilled:
Gravel, gray 5
Clay, yellow 23
Rock, gray 2
Clay, blue 8
Rock, gray 2
Clay, blue 66
Coal, black 3
Clay, gray, sandy 10
Sand, gray: 4

68

(FEET)

1/01/40

5
28
30
38
40

106
109
119
123




NDSWC 5142, 5142A

LOCATION:  134-100-07ADD1, 2 DATE DRILLED:  7/08/77
ALTITUDE: 2935 DEPTH: 391
{FT, NGVD) (FT,LSD)
NEUTRON  GAMMA S.P. RESISTIVITY
() RAY V) HM-M
° 1000 _|_s_o_{+ 20 40 DESCRIPTION OF DEPOSITS
ALLUVIUM
0-16 Sand, light-yellowish-brown, very
fine to fine, friable.
[ 100 4 16-22 Gravel, medium to coarse, argilla-
ceous, angular to subrounded.
SENTINEL BUTTE MEMBER
22-39 Sandstone, light-gray, very fine to
I 200 fine; abundant micaceous minerals,
39-44 Lignite.
4450 Claystone, light-gray, very silty,
tight, bentonitic.
L 300 4
50-86 Sand, light-gray, very fine to fine,
argillaceous.
TONGUE RIVER MEMBER
I 400 86-92 Lignite.
92-227 Claystone, light-gray, silty; inter-
bedded thin sandstone and lignite.
227-255 Sandstone, light-gray, very fine,
I 500 4 very argillaceous.
255-270 Claystone, light-olive-gray, silty.
270-277 Sandstone, light-gray, very fine to
fine, argillaceous.
- 600 4
277-286 Claystone, light-olive-gray, silty.
286-336 Sandstone; no sample return.
336-388 Claystone, light-gray, tight, ben-
}, 700 - tonitic; sandy near base.
388-391 Sandstone, indurated.
L 800 4
L 900 -
1,000
1,100 4
L1,200 1 69




134-100-10AAD
{Log modified from Dependable Drilling)

Altitude: 2855 feet Date drilled: 12/23/60
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Clay, brown; with coal streaks- 33 33
Sand, blue: 12 45
Clay, blue: 5 50
Coal, hard : 1 51
Clay, blue. 39 20
Rock 1 91
Clay, blue 14 105
Rock 1 106
Clay, blue: 17 123
Coal 2 125
Clay, blue: 30 155
Clay, blue, sandy 6 161
Sand, gray, fine 2 163
Clay, gray - 31 194
Clay, gray, sandy. 6 200
Sand, gray, fine 17 217
Rock 3 220
Sand, gray, medium 30 250
Clay, gray 1 251
NDSWC 4906
LOCATION:  134-101-04DDD DATE DRILLED: 5/18/76
ALTITUDE: 2905 DEPTH: 220
{FT, NGVD) {FT,LSD)
GAMMA
RAY
DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER
0-15 Sandstone, yellowish-brown, very
fine to fine, argillaceous.
[ 504 15-45 Claystone, yellowish-brown, silty,
tight.
45-115 Sandstone, gray, very fine to fine,
argillaceous.
I 1004
115-191 Claystone, gray, very sandy, tight,
carbonaceous.
. 150
f 191-215 Lignite,
- 200
215220 Claystone, greenish-gray, carbona-
ceous.
| 250
L 300
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LOCATION: ~ 134-101-17DDD

ALTITUDE: 2900

{FT, NGVD)

GAMMA
RAY

I 50
I 100
- 150
L 200

LOCATION:  134-101-18ABB

ALTITUDE: 2850

{FT, NGVD}

GAMMA
RAY

20
| 40
I 60 4
I 80
I 100 |
Lq420 J

NDSWC 4907

USGS

7

0-30

30-35

35-76

76-130

130-164

164-180

DATE DRILLED: 5/19/76

DEPTH: 180
{FT, LSD)

DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER

Sandstone, yellowish-brown, fine to
coarse; minor pebbles.

Claystone, yellowish-brown, silty,
tight.

Claystone, gray, silty, tight, car-
bonaceous.

Sandstone, gray, very fine to
coarse; argillaceous near base.

Lignite.

Sandstone, gray, medium to coarse;
thin argillaceous zones.

DATE DRILLED: 6/08/76

DEPTH: 77
(FT, LSD)

DESCRIPTION OF DEPOSITS

NOTE: No lithology available.




LITHOLOGIC DESCRIPTION

134-101-26AAA

{Log modified from Dependable Drilling)

Surface soil and bentonite

Sandstone

Sand, yellow

Clay, yellow

Sand, gray, and bentonite

Clay, gray

Sand, gray-

Clay, brown:
Coal

Shale, sandy
Coal

Clay, brown
Coal

Shale.

Sand

Shale, gray

Coal
Shale

Coaf
Shal

ohal

Coal

Sand, gray
Rock

Sand, sharp; blue specks-

Shale
Coal

Shale

Coal

Shale.

Clay, gray, sandy-
Coal

Clay, gray, sandy-

Sand, gray.

Shale

134-101-35BCC

{Log modified from Kruger Drilling Co.)

Sand and white rock

Clay, light-gray

Lignite streaks

Clay.
Sand

Lignite:

Sand

Altitude: 2700 feet

134-102-04CBC

{Log modified from H & H Service Co.)

Surface soil

Gravel
Sand

Sand to shal

72

Date drilled:  8/03/61
THICKNESS DEPTH
(FEET) (FEET)
4 4

1 5
11 16
23 39
18 57
24 81
4 85

1 86
11 97
1 98
24 122
1 123

1 124

4 128
16 144
3 147

6 153

2 165
17 172
2 174
11 185
1 186
18 204
2 206
78 284
19 303
1 304

2 306

1 307
20 327
48 375
1 376
19 395
7 466
8 472
Date drilled: 10/15/64
10 10
20 30
5 35
25 60
20 80
4 84
100 184
Date drilled:  8/01/72
20 20
7 27
40 67
13 80




NDSWC 4947
LOCATION:  134-102-12DDA
ALTITUDE: 2845

{FT, NGVD}
NEUTRON  GAMMA S.P. RESISTIVITY
Pl RAY V) {oHM-M
[} 1000 I_” { 20 40
0-10
I 100 1 10-42
42-64
6474
- zm -
7487
87-179
+ 300 179-232
NOTE: Rm=0.4@21°C.
232-260
- 4w 4
260-287
287-292
I sm B

134-102-27ACC
{Log modified from Kruger Drilling Co.)

Altitude: 2851 feet

LITHOLOGIC DESCRIPTION

DATE DRILLED:  8/06/76

DEPTH: 292
(FT,LSD)

DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER

Sandstone, yellowish-brown, very
fine to fine, argillaceous.

Claystone, yellowish-brown.
Lignite.

Claystone, light-gray, silty, carbona-
ceous.

Lignite.

Interbedded sandstone, siltstone,
claystone, and lignite.

Sandstone, greenish-gray, very fine
to fine; carbonaceous trash.

LUDLOW MEMBER
Claystone, gray, very silty.

Sandstone, greenish-gray, very fine
to fine, argillaceous.

Claystone, gray.

Date drilled:  5/07/71

THICKNESS DEPTH
(FEET) (FEET)

Surface soil

10 10

22 32
33

Lignite

pory
th)\legd
~
0

Shale, gray, soft

Lignite

gnite

N

Shale

s

D

Shale; with ledge at 217 and 218 feet

OO m = =W =
Py

-
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NDSWC 4942

LOCATION:  134-103-08AAA
ALTITUDE: 2960
(FT, NGVD}
NEUTRON GAMMA S.P. RESISTIVITY
(AP1) RAY (Mv) {OHM-M)
[ 1000 _*JL{, 20 40
05
F 1001 55
15-38
3347
- 200 4
47-150
[ 300 1 150-310
310370
I 400
370-400
NOTE: Rm=2.8@ 24°C.
L 500 4
134-103-08BBC
NDSWC 4942A

DATE DRILLED: 7/30/76

DEPTH:
(FT)

400

DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER

Claystone, pale-yellowish-brown,

very sandy.
Klinker.

Claystone, light-greenish-gray, very
silty.

Lignite.

Claystone, gray; interbedded silt-
stone, thin sandstone, and lignite.

LUDLOW MEMBER

Claystone, gray; interbedded silt-
stone, sandstone, and lignite.
Sandstone, slightly
argillaceous.

gray, silty,

LEBO SHALE MEMBER

Claystone, gray, silty.

Altitude: - 3030 feet Date drilled:  7/30/76
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) {FEET)
Sand, fine to coarse, well-sorted, angular to subrounded 5 5

Gravel, fine to very coarse, angular to subangular; quartz; sandstone;
and oxidized carbonates- 35 40

134-103-23ABB
{Log modified from H & H Service Co.)

Altitude: 2940 feet Date drilled:  6/19/74
Surface soil 18 18
Clay 37 55
Lignite 1 56
Clay 14 70
Lignite 5 76
Clay, sandy, to sand 84 159
Sand 6 165
Clay; with occasional ledge 17 182
Clay; with rock streaks to sand 113 295
Sand 22 317
Sand; with ledge at 317 feet b3 338
Clay, sandy 3 341

74




134-103-25CCC
(Log modified from H & H Service Co.)

Altitude: 2870 feet Date drilled:  8/28/69

THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Surface shale 10 10
Lignite 2 12
Shale 20 32
Lignite 5 37
Shale: 33 70
Lignite, hard 2 72
Shale: 41 113
Ledg: 1 114
Sand, brown, fine 26 140
Lignite 2 142
Sand, brown to blue 35 177
Lignit: 2 179
Sand, bluish-gray 30 209
Shale, blue 4 213
Lignite: 1 224
Sand, fine 6 230

134-103-28BDA
({Log modified from Dependabie Drilling)
Altitude: 2950 feet Datedrilled:  6/16/60
Clay, brown 20 20
Sand, brown, fine 6 26
Lignite 1 27
Clay, blue 10 37
Rock 2 39
Clay, blue 4 43
Lignite 2 45
Sand, blu 3 48
Clay, blue 37 85
Clay, blue, sandy 7 92
Clay, blue 28 120
Sand, blue, fine to medium 48 168
134-103-35ADD
(Log modified from Dependable Drilling)

Altitude: 2870 feet Datedrilled:  6/30/61
Sand, brown 10 10
Clay, brown 14 24
Lignite. 1 25
Clay, brown, sandy: a2 67
Rock: 1 68
Sand, brown 27 95
Sandstone, brown 1 96
Sand, brown 20 116
Sand, gray 12 128
Lignit: 2 130
Clay, gray 14 144

75




NDSWC 4810
{Log modified from Schlumberger)

LOCATION: 134-104.24DDD1 DATE DRILLED: 7/21/75
ALTITUDE: 3090 DEPTH:
(FT, NGVD} e 1300
GAMMA S.P. RESISTIVITY
RAY  (mv) (OHM-M)
TN I DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER
0-48 Sandstone, dark-yellowish-brown,
fine to coarse.
1007 4853  Lignite.
53-87 Claystone, light-olive-gray.
87-94 Lignite.
[-200 7 94-128  Claystone, greenish-gray; interbed-
ded thin lignite.
128-200 Siltstone, gray; interbedded thin
lignite.
300 4 LUDLOW MEMBER

200-300 Siltstone, gray, argillaceous; inter-
bedded thin lignite.

300-415 Siltstone, gray, sandy, moderately
409 well sorted; interbedded thin clay-
stone; very sandy near top.

LEBO SHALE MEMBER

415-560 Claystone, siltstone, and lignite;
[ 5001 interbedded.

LUDLOW MEMBER

560-685 Sandstone, siltstone, lignite, and
claystone; interbedded.

I 600 1
685-795 Claystone, greenish-gray, carbona-
ceous; interbedded thin lignite.
L 700 -
795-820 Siltstone.
F 800
820-853 Sandstone, olive-gray, very fine to
medium; carbonaceous trash.
HELL CREEK FORMATION
I- 800 - 853-882 Claystone, greenish-gray, bentonitic.
882-932 Sandstone, gray, very argillaceous.
932-1015 Claystone, gray; interbedded thin
sandstone.
1000+
1015-1120 Sandstone, gray.
+-1100-]

1120-1235 Siltstone, gray, very argillaceous.

1200 - 76




NDSWC 4810, Continued
{Log modified from Schlumberger)

LOCATION:  134-104-24DDD1 DATE DRILLED: 7/21/75

ALTITUDE: 3090 DEPTH: 1300

{FT, NGVD) (FT, LSD)

GAMMA S.P. RESISTIVITY
RAY MV} HM-M
IELTR 16 DESCRIPTION OF DEPOSITS
FOX HILLS SANDSTONE
1235-1300 Sandstone, light-gray, very fine to
coarse, slightly argiliaceous.
1,300
NOTE: Rm =1.0@20°C.

1,400
1,500
I 1,600
1,700
1,800 4
1,900 4
1-2,000
[-2.100
2,200
}-2,300

L 2,900 77




NDSWC 48108, 4810C
LOCATION: 134-104-24DDD3, 4
ALTITUDE: 3087

{FT, NGVD) )
NEUTRON  GAMMA S.P. RESISTIVITY
)] RAY WV {oHM-M
1000 +5_°.|* 20 a0
0-48
I 100 4 48-53
53-87
87-94
F 200 4 94-128
128-200
L 300 .
200-300
300-464
. 4m 4
464-685
- 5(” u
- ﬁm -
685-795
- 7(” -
L 800 4 795-820
820-850
L 900 -
11,000
1,100
L1,200 4 78

DATE DRILLED:  7/12/77

DEPTH: 850
{FT,LSD)

DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER

Sandstone, dark-yellowish-brown,
fine to coarse.

Lignite.
Claystone, light-olive-gray.
Lignite.

Claystone, greenish-gray; interbed-
ded thin lignite.

Siltstone, gray; interbedded thin
lignite.

LUDLOW MEMBER

Siltstone, gray, argillaceous; inter-
bedded thin lignite.

Siltstone, gray, sandy, moderately
well sorted; interbedded thin clay-
stone; very sandy near top.

Siltstone, gray; interbedded sand-
stone, lignite, and claystone.

Claystone, greenish-gray, carbona-
ceous; interbedded thin lignite.

Siltstone.

Sandstone, olive-gray, very fine to
medium; carbonaceous trash.




134-104-28DAA
{Log modified from Dependable Drilling)

Altitude: 3045 feet Date drilled:  8/31/61
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Surface soit 4 4
Shale 23 27
Ledge. 1 28
Shale, blue- 30 68
Shale, blue; with ledge 4 62
Shale, biue. 6 68
Shale, blue, sandy 4 72
Shale, brown: 3 75
Shale, gray 2 77
Lignite: 1 78
Shale 1 79
Lignite, brown; with shale- 2 81
Sand, gray, fine- 14 95

Rock 5 95.5
Shale, gray 55 101
Lignite: 2 103
Shale, sandy 16 119
32 151
8 159
4 163
17 180

5 180.5
45 185
Sand, gray, fine 18 203
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134-104-28DAC
{Log modified from Dependable Drilling)

Altitude: 3030 feet Date drilled:
THICKNESS
LITHOLOGIC DESCRIPTION (FEET)
Clay, brown 12
Lignite 2
Clay, brown; with rock ledges: g
Li:n'o
Clay, blue 18
Lignite 1
Clay, blue- 1
Lignite 3
Clay, blue 8
Lignite 3
Clay, gray 52
Clay, gray, sandy 3
Sand, gray, fine 33
Lignite 2
134-105-058B88
USGS LM-47
Altitude: 2636 feet Date drilled:
Sand, fine 20
Grave); wet at 20 feet 5
Sand, coarse, wet: 23
134-105-07AAD
USGS LM-43
Altitude: 2633 feet Date drilled:
Sand, very fine: 10
Gravel 9
Clay, blue, lumpy, very sticky 4
134-105-07ABC
USGS LM-45
Altitude: 2635 feet Date drilled:
Clay, hard 3
Sand, fine 7
Sand, medium 2
Gravel [
Gravel and blue clay 5
Sand, blue, sticky, wet; minor blue clay 5
134-105-07ABD
USGS LM-44
Altitude: 2633 feet Date drilled:
Clay, hard. 2
Sand, fine 11
Gravel; wet at 15 feet 7
Clay, blue- 3
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5/16/61

DEPTH
(FEET)

12
14
20
23
41
42
53
56
64
67
119
122
155
157

4/22/56

20
25
48

4/21/56

10
19
23

4/21/56

3
10
12
18
23
28

4/21/56

2
13
20
23




134-105-07BAC

USGS LM-46

Altitude: 2638 feet Date drilled:  4/21/56

THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Clay, hard 3 3
Sand, fine- 17 20
Clay, blue, lumpy; minor fine sand: 3 23

134-105-09BAA
{Log modified from H & H Service Co.)

Date drilled:  6/22/70
Surface soil 94 94
Lignite: 3 97
Shale; with lignite stringers- 46 143
Sand, blue, fine 3 146
Shale to sandy shale- 80 226
Sand. 3 229
Shale to sandy shale- 19 248
Lignite: 6 254
Shale to sandy shale- 48 302
Sand, fine 15 317
Rock ledge- 1 318
Sand, fine, to sandy shale- 2 339
Shale stringer- 1 340
Sand and sandy shale: 28 368
Rock ledge- 1 369
Shale to sandy shale 47 416
Ledge 1 417
Shale. 35 452
Ledge 2 454
Shale, soft: 6 460
Ledge: 1 461
Sand. 30 491
Sand, soft, to sandy shale- 25 516
Ledge: 1 517
Shale, sandy, soft: 4 521
Sand, blue, fine 27 548
Shale, sandy, soft 10 558
Rock ledge 1 559
Shale; with soft shale streaks 674 1,233
Sandstone ledge- 5 1,238
Sand 36 1,274
Sand to hard shale- 62 1,336

134-105-25ADD
{Log modified from H & H Service Co.)

Altitude: 2950 feet Date drilled: 12/20/73
Surface soil 25 25
Lignite 10 35
Shale 10 45
Sand 3 48
Lignite- 4 52
Shale, soft. 8 60
Lignite: 3] 66
Shale, sandy. 6 72
Shale, sandy, to shale 23 95
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134-105-26BAA
{Log modified from Dependable Drilling)

Altitude: 2850 feet

LITHOLOGIC DESCRIPTION

Clay, brown, sandy-

Clay, brown

Clay, blue:

Lignite

Clay, blue:

Rock

Clay, blue:

L':-‘i‘

Clay, blue.

Rock

Clay, blue

Sand, gray:

Clay, gray

Rock.

Clay, gray; with sand streaks

Rock

Clay, gray:

Rock:

Clay, gray

Lignite

Clay, gray.

Clay, blue, sandy-

Clay, gray
Rock

Clay, biue

Sand, biue, coarse:

Clay, blue, sandy

Clay, blue
Rock

Clay, blue, sandy
Rock

Sand, gray, fine

Rock ledge-

Clay, blue, sandy; with lignite streaks-

Clay, blue, hard:
Rock ledge:

Clay, blue-
Clay, blue, hard:

Rock ledge-

Clay, blue, soft

Clay, blue
Sand, blue

Clay, blue

Rock

Sand, blue:

Rock ledge

Sand, blue

Rock
Sand, blue:

Rock.

NOCK:

Sand, blue-

Shale-

82

Date drilled:

1/17/61

THICKNESS DEPTH

(FEET)

16
4

L] —_

o -
CON) =t md 00 S it b = S N ad i S ] =2 (D0 & i D O

3 2 wasNaRN3 T 2080

NW=R=baNnAD

N

(FEET)

16
20
25
26




134-106-01CCC
2852

LOCATION:

ALTITUDE:
{FT, NGVD)

NEUTRON  GAMMA S.P.
{ar1) RAY v}

-2

I 450 4

I 500

I 550 -

L e00

NDSWC 4929

RESISTIVITY
fof

HM-M.
20

83

0-5
58
8-16

16-30

33-45

45-187

187-212

212-220

DATE DRILLED:

DEPTH: 220
(FT,LSD)

7/15/76

DESCRIPTION OF DEPOSITS
LUDLOW MEMBER
Sandstone, brown, very fine to fine.
Lignite.

Sandstone, brownish-gray, very fine
to fine.
carbona-

Claystone, tight,

ceous.

gray,

Lignite.

Sandstone, gray, very fine to fine,
siity, micaceous.

Claystone, gray; interbedded thin
lignite, sandstone, and siltstone.

Lignite.

Claystone, dark-bluish-gray, silty.




134-106-27D8D
{Log modified from Kruger Drilling Co.)

Altitude: 2800 feet Date drilled:  7/05/66

THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Sand 5 5
Gravel 10 15
Clay, dark-gray 50 65
Sand 10 75
Sand, hard 10 85
Clay; with sand streaks 15 100

135-098-13ADD

{Log modified from Moe Drilling Co.)
Date drilled: 5/24/72

Sand, yellow 29 39
Sandstone, gray: 25 415
Sand, yellow 8.5 50
Sand, blu 12 62
Rock, soft 4 66
Lignite 1.5 67.5
Clay, gray 55 73
Lignite 45 77.5
Clay, green 7.5 85
Clay, gray, silty: : 9 94
Clay, gray 7 101
Lignity 3 104
Clay, gray: : 14 118
Sand, gray, very fine to silty 16 134
Rock, gray, hard 1 135
Sand, gray, medium-coarse 60 195
Sand, gray, chunky 6 201
135-098-14CBC
({Log modified from B & M Drilling)
Altitude: 2765 feet Date drilled:  9/01/72
Surface soil 35 3.5
Sand, brown 10.5 14
Gravel, fine to medium 25 16.5
Sand 20.5 37
Lignite 5 37.5
Sand, gray 16.5 54
Rock, very hard 2.5 56.5
Sand, bluish-gray- 735 130
Clay; with lignite streaks 10 140
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Altitude: 2798 feet

LITHOLOGIC DESCRIPTION

Sand, yellow

135-098-22BDA

{Log modified from Moe Drilling Co.)

Clay, gray

Sand, gray

Lignite

Clay, gray

Clay, green
Rock:

Sand, green

Sandstone, gray

Sand, gray

Clay, gray

Altitude: 2885 feet

135-098-32DAD2

{Log modified from Iver Sander & Son)

I
lay

Sancl and lignite:

Clay, brown; with lignite ledges-

Clay, blue

Lignite, brown.

Clay, blue:

Rock:

Clay, gray
Rock

Clay

Sanc|

Lignite:
(]

sy

Rock

Clay:

Clay and sand

Rock

Clay

Attitude: 2820 feet

135-099-01DDD1

(Log modified from Moe Drilling Co.)

Sancl and gravel
Clay; with bentonite

Rock, gray, soft

Clay, gray

Sand, very fini

Clay, gray

e

Lig

Clay, gray

nit

Lignite

Clay, gray

Lignite

Clay, gray

Sandl, gray, silty

Li

Cl;y, gray
Sancl, gray; with black specks-

Sancistone, gray

Sandl, gray

Lignite

Clay, gray

No lithologic description:

85

Date drilled:  2/20/70

THICKNESS DEPTH
{FEET) (FEET)

27 27
3 30
n 41
16 57
2 59
42 101
1 102
8 110
2 112
28 140
1 M

Date drilled: 1951

8 8
2 10
65 65
22 87
6 93
4 97
5 + 975
75 105
4 109
6 115
52 167
3 170
44 214
2 216
7 223
17 240
2 242
28 270

Date drilled:  5/23/72

3 3
21 24
3 27
25 62
5 57
30 87
6 93
44 137
2 139
12 151
1.5 152.5
20.5 173
13.56 186.5
4.5 191
10 201
22 223
2 225
47 272
3 275
6 281
- 430




(Log modified from Moe Drilling Co.}

LOCATION:  135-099-01DDD2 DATE DRILLED: 2/28/73
ALTITUDE: 2820 DEPTH: 1104
{FT, NGVD} {FT,LSD)

GAMMA

* DESCRIPTION OF DEPOSITS
0-74 Clay, yetlow, sandy.

74-78 Lignite.

- 100 J 78-84 Clay, gray, sandy.
84-88.5 Lignite.

88.5-128 Clay, gray, sandy.

L 200 4 128-129  Rock,

128-133 Clay, gray.

133-136.5 Lignite.

L 300 4 136.5-185 Clay, gray.

185-275 Sand, gray, chunky.

275-385 Clay, gray.

L 400 4 385-505 Clay, gray, silty.

506-522 Lignite.

522-672 Clay, light-gray.
| 600

672-690 Sand, gray, very fine.
L 700 4 690-770  Clay, gray, silty.

770813 Sand, gray, very fine, chunky.

813817 Sandstone, gray, hard.

817-949 Clay, gray, sandy.

949-989 Clay, brown.

989-991 Lignite.

991-1013 Clay, gray.

I 1,000 10131015 Rock, gray, medium-hard.
1015-1028  Clay, gray.

ot

1028-1029 Rock.
1,100 1029-1064 Sand, light-green, chunky.
1064-1066 Rock, hard.

1066-1104 Clay, gray.

11,200 86




135-099-14DAD
{Log modified from Kruger Drilling Co.)

Altitude: 2915 feet Date drilled:  7/18/73
THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
Clay 20 20
20 40

10 50

40 90

20 110

135-099-15CDA
{Log modified from Moe Drilling Co.)

Altitude: 2810 feet Date drilled: 11/04/68
Topscil 1 1
Clay, yellow, siity 23 24
Clay, green 5 29
Lignit 2 31
Clay, green 26 57
Clay, gray 58 115
Lignit 4 119
Sand, gray, chunky 7 126
Clay, gray : 56 182
Sand, green, chunky 15 197
Lignite 6 203
Clay, gray 20 223
Sand, gray, chunky 147 370
Sand, gray, silty 21 391
Rock, gray, medium-hard 1 392
Sand, gray, very fine 13 405
Clay, light-green 90 495
Sand, gray, very fine 2 59 554
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135-101-15ACC
{Log modified from H & H Service Co.)

Date drilled:  7/28/72

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
Surface sand to shale 37 37
Lignite 2 39
Shale 36 75
Lignite 1 76
Shale 14 90
Lignite 2 92
Shale 2 94
Lignite 4 98
Shale 62 160
Siltstor 15 175
Sand, fine to very fine 45 220
Sand, fine 20 240
10 250
8 258
9 267
10 277
10 287
Lignite 3 290
Shale, sandy, soft. 4 294
Ledge 1 295
Shale 5 300
135-101-16CBA

{Log modified from H & H Service Co.)
Date drilled:  7/26/72
Surface sand to shale 35 35
Lignite 1 36
Shale 48 84
Ledge. 1 85
Shale, sandy, to sand 30 115
Lignite 1 116
Sand, fine 1 127
Lignite 1 128
Shale, sandy, to sand 12 140
Lignit 10 150
Shale 5 155
Lignite 2 157
Sand to sandy shale 3 160
Shale: 20 180
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USGS

LOCATION: 135-101-32BAA DATE DRILLED:  5/19/76

ALTITUDE: 2775 DEPTH: 92

{FT, NGVD} (FT, LSD}

GAMMA
RAY
DESCRIPTION OF DEPOSITS
NOTE: No lithology available.

L 204
l 404
L 60
| 80
l 100 4
I 120 4
| 140 4
I 180
I 180
I 200 |
| 220
L 240 - 89




USGS

LOCATION:  135-101-33CBC DATE DRILLED: 6/07/76
ALTITUDE: 2780 DEPTH: 97
(FT, NGVD) (FT, LSD)
GAMMA
RAY
DESCRIPTION OF DEPOSITS
NOTE: No lithology available.
20
40 |
60 1
80
100
120 4
135-102-07BDD
{Log modified from Kruger Drilling Co.)
Altitude: 2694 feet Datedrilled:  7/15/75
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Surface soil and yellow sand 40 40
Rock 2 42
Sand, fine, hard 18 60
Rock: 1 61
Shale, sandy 49 110
Clay, sandy 20 130
Sand, blue. 5 1356
Clay, brown 25 160
Sand 30 190
Lignit 10 200
Clay, sandy 35 235
Sand 40 275
Sand, fine, hard 40 315
Sand, biue, fine; with clay streaks 20 335
Clay, hard 25 360
Sandstone 20 380
Sandstone to clay 10 390
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135-102-08DAA
(Log modified from Kruger Drilling Co.)

Altitude: 2736 feet Datedrilled:  6/24/67

THICKNESS -DEPTH
LITHOLOGIC DESCRIPTION {FEET) (FEET)
Sand, yellow 18 18
Lignite 3 21
Clay, light-gray 29 50
Lignite- 30 80
Clay 28 108
Lignite 15 123
Clay, whitish: 27 150
Clay, greenish, sandy 10 160
Clay, sandy 30 190
Clay, sandy; with rocky spots- 10 200
Clay, sandy 20 220
Clay, sandy; with lignite 20 240
Sand, blue 5 245

1356-102-16CBA
{Log modified from Kruger Drilling Co.)

Altitude: 2700 feet Datedrilled: 8/08/68
Clay; streak of lignite at 80 feet. 100 100
Clay, sandy 10 110
Clay 20 130
Lignite 10 140
Clay 50 190
Sand, dark, coarse, sticky 30 220

135-102-19DAA
{Log modified from Kruger Drilling Co.}

Altitude: 2620 feet Date drilled:  4/15/75
Sand and gravel : 15 15
Clay: 135 150
Sand, fine. 30 180
Clay 95 275
Lignite 5 280
Clay 80 360
Rock: 20 380
Clay 120 500
Sand 40 540
Clay 300 840
Sand 20 860
Sand and rock 15 875
Clay 10 885
Sand 30 915
Clay 105 1,020
Sand 60 1,080

91




135-102-22CCC
{Log modified from H & H Service Co.)

Altitude: 2745 feet Date drilled:  6/21/73

THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET} (FEET)
Surface soil to shale 20 20
Sand, brown 7 27
Shale 5 32
Lignite 1 33
Shale. 114 147
Ledge 1 148
Sand and sandy shal 6 154
Shal 6 160
Ledge, soft. 3 163
Sand, brown to blue 32 195
Ledge 1 196
Sand 14 210
Sand; with shale streaks 10 220

135-102-27ACC
{Log modified from H & H Service Co.)

Altitude: 2745 feet Datedrilled: 7/01/72
Surface soil 10 10
Lignite 1 1
Shale 4 15
Ledge, hard 2 17
Shale: 8 25
Lignite 5 30
Shale, blue 25 55
Sand, blue, fine 4 59
Shale: 1 60
Sand, blue, fine: 10 70
Shale: 37 107
Sand, fine: 10 117
Lignit 2 119
Shale to sandy shale- 21 140
Sand, fine. 10 150
Lignite 4 154
Shale 2 156
Sand, brown 9 165
Sandstone, bluish 15 180
Sand, blu 36 216
Shale 3 219
Ledge, hard 1 220
Shale, sandy. 20 240
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135-102-27BBB
{Log modified from H & H Service Co.)

Altitude: 2760 feet Date drilled:  7/28/73

THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Surface soil 10 10
Lignite 1 1
Shale 14 25
Lignite 5 30
Shale, blue 25 55
Sand; with shale stringers: 62 117
Lignite 2 19
Shale to sandy shale- 21 140
Sand, fine: 10 150
Lignite: 4 154
Shal 2 156
Sand, brown 9 165
Sand, bluish 51 216
Shale 3 219
Ledge, hard 1 220
Shale, sandy 20 240

135-103-17DDB
(Log modified from Dependabie Drilling)

Altitude: 2880 feet Date drilled:  9/03/61
Surface soil 2 2
Clay 13 15
Gravel 2 17
Shale 3 20
Lignite, soft: 1 21
Shale 1 22
Sandstone 1 23
Shale, gray. 34 57
Shale, sandy: 5 62
Shale, green: 15 77
Shale, hard 5 82
Shal 4 86
Lignite 2 88
Shale, sandy 32 120
Lignite 2 122
Shale 2 124
Lignite: 2 126
Sh: 10 136
Lignit 24 160
Shale, green 6 166
Shale, sandy 30 196
Lignite 6 202
Shale, gray 59 261
Rock: 2 263
Shale 2 265
Rock 1 266
Shale 2 268
Rock 1 269
Shale, green 26 295
Lignite 4 299
Shale 11 310
Lignit 14 324
Shale, sandy 2 326
Sand, blue 22 348
Limestone, whit: 5 348.5
Shale, blue, sandy 42,5 391
Rock: 1 392
Shale, blue, sandy 12 404
Shale, blue 21 425
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NDSWC 5137, 5137A

LOCATION:  135-104-06BDD1, 2 DATE DRILLED:  7/05/77
ALTITUDE; 2565 DEPTH: 105
(FT, NGVD} {FT,LSD)
NEUTRON  GAMMA
el RAY
- DESCRIPTION OF DEPOSITS
ALLUVIUM
0-7 Clay, vyellowish-brown, slightly
sandy.
P10 7-19 Gravel, fine to coarse; few klinker

and lignite chips.
LUDLOW MEMBER

19-37 Claystone, light-gray; minor car-
L 20 bonaceous trash.

37-41 Lignite.

I 40 41-90 Claystone, dark-brownish-gray,
silty, slightly sandy, carbonaceous.

I g0 90-102 Lignite.

102-105 Claystone.

- 110




Sand, fine

135-104-06CAC
USGS LM-5

Altitude: 2565 feet Datedrilled:  3/07/56
THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) {FEET)
13 13

Sand, fine, wet; mixed with scoria 12 25
Sand, gravel, and scoria 1 26
Gravel, wet; minor sand 10 36
Clay, blue, sticky, wet: 7 43

NDSWC 5138

LOCATION: 135-104-06CAD
ALTITUDE: 2565
{FT, NGVD)

NEUTRON  GAMMA
Wpi) RAY

0-12

1221

21-22

95

DATE DRILLED:  7/05/77

DEPTH: 22
(FT, LSD)

DESCRIPTION OF DEPOSITS
ALLUVIUM

Clay, light-brownish-gray, very

silty.

Gravel, fine to coarse, angular to
subrounded; abundant lignite and
klinker chips.

LUDLOW MEMBER

Claystone, light-gray, silty, ben-
tonitic.




136-105-15AAB
USGS LM-51

Altitude: 2585 feet

LITHOLOGIC DESCRIPTION

Sand, very fine

Sand, fine

Gravel; minor scoria

Sand, medium, wet; minor clay

Clay, blue, lumpy, very sticky; minor sand

135-105-16AAD
USGS LM-52

Altitude: 2585 feet

Sand, very fine

Sand, medium:

Sand, medium to coarse; chips of scoria

Clay, blue, very hard; minor sand

135-105-28AAB
USGS LM-48

Altitude: 2602 feet

Sand, very fine

Sand, dark, fine; specks of lignite and scoria
Sand, very fine

Sand, medium to coarse-

Sand, coarse

Gravel, wet

Clay, blue, very hard

136-105-28ABD
USGS LM-4¢

Altitude: 2602 feet

Sand, fine, lumpy; minor clay

Clay, brown, lumpy, very sticky; moist at 10 feet
Clay, blue, sticky-

135-105-28BAD
USGS LM-50

Altitude: 2604 feet

Sand, fine; minor clay

Clay, brown, hard, lumpy:
Sand, very fine

Clay, brown, lumpy; large rock; minor sand

Clay, brown, lumpy

Clay, blue, very hard
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Date drilled:  4/24/56
THICKNESS DEPTH
(FEET} (FEET)
1 1
5 16
6 22
3 25
3 28
Datedrilled:  4/24/56
8 8
7 15
6 21
2 23
Date drilled: 4/23/56
1" 1
2 13
2 15
10 25
5 30
7 37
1 38
Date drilled:  4/23/56
5 5
1 16
2 18
Datedrilled:  4/23/56
5 5
10 15
2 17
2 19
1 20
3 23




NDSWC 5134

LOCATION:  135-105-33ACB

ALTITUDE: 2610
(FT, NGVD)

NEUTRON  GAMMA
(APH) RAY

0-15

L. 10
15-27

‘ I 20
27-33

L 30

- 404

135-106-07ABC
{Log modified from Harold Goodale)

DATE DRILLED:  6/30/77

DEPTH: 33
(FT, LSD)

DESCRIPTION OF DEPOSITS
ALLUVIUM

Clay, light-yellowish-brown, silty.

Gravel, fine to coarse, fiat to
subrounded; abundant lignite chips.

LUDLOW MEMBER

Claystone, light-greenish-gray, silty.

Datedrilled: 6/14/74
THICKNESS DEPTH

LITHOLOGIC DESCRIPTION {FEET) (FEET)
Sandfill 25 25
Lignite 20 45
Shale: 13 68
Lignite. 4 62
Shale- 48 110
Sand. 30 140
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LOCATION:  136-098-01BAA

ALTITUDE: 2765
{FT, NGVD}

NEUTRON  GAMMA
(L] RAY

1500

-200*

[ 250

+ 300

[ 350 1

I 400

b 450 4

l- 500

| s50

NDSWC 4950

98

0-15
16-22

22-54

54-60
60-96

96-104

104-114

114-160
160-222

222-247

247-250
250-256
256-262
262-280

DATE DRILLED:  8/11/76

DEPTH: 280
{FT,LSD)

DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER
Claystone, yellowish-brown, tight.

Sandstone, reddish-brown, slightly
argillaceous.

Claystone, light-olive-gray, silty,

bentonitic,

Lignite.

‘Claystone, gray, silty, tight; sandy

from 75 to 80 feet.
Lignite.

Sandstone, light-gray, very fine,
silty.

Claystone, gray; silty near base.
Sandstone,

Claystone, greenish-gray, silty.

Lignite.
Claystone, dark-gray, carbonaceous.
Lignite.

Claystone, gray, silty, carbonaceous.




]

LOCATION: - 136-098-05AAA

ALTITUDE: 2715

(FT, NGVD}

NEUTRON  GAMMA
(aP) RAY
1
I 50 4
L 100
I 150 4
- 200 4
1 250
300

LOCATION: 136-098-15AAA

ALTITUDE: 2670

{FT, NGVD)

NEUTRON  GAMMA
(A1) RAY
1600

| so0
+ 100
- 150
L 200 |

NDSWC 4951

NDSWC 4949

99

05

5-12
12-16

16-42

42-45
45-1056

105-113
113-156

156-203

203-207
207-220

05

5-10
1017
17-34
34-68
68-76
76-146

146-157
157-180

DATE DRILLED: 8/11/76

DEPTH: 220
(FT, LSO}

DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER

Claystone, light-yellowish-brown,
silty.

Claystone, gray, silty, tight.

Sandstone, yellowish-brown, very
fine, argillaceous.

Claystone, yellowish-brown; oxi-
dized to 35 feet.

Lignite.

Claystone, gray, silty; interbedded
thin lignite and siltstone.

Lignite,

Claystone, dark-bluish-gray, tight,
slightly carbonaceous.

Sandstone, gray, very fine to fine,
argillaceous.

Lignite.

Claystone, greenish-gray, silty,
tight.

DATE DRILLED;  8/10/76

DEPTH: 180
(FT,LSD)

DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER

Claystone, dark-reddish-brown, soft.
Claystone, yeHowish-brown, tight.
Claystone, light-olive-gray, sandy.
Siltstone, light-brown.

Claystone, dark-gray, silty, tight.
Lignite.

Claystone, gray, siity, carbonaceous;
bentonitic near base.

Lignite.

_ Claystone, dark-greenish-gray, tight.




LOCATION:  136-098-15CBB

ALTITUDE: 26
(FT. NGVD)
NElll}; II!’ON GAMMA
—2 . RAY

o 1500

Altitude: 2460 feet

LITHOLOGIC DESCRIPTION

10

S.Pp
(]

I 100 4

|- 150

| o]

NDSWC 4948

RESISTIVITY
HM-M.

20 40

136-098-23AAB

0-15
1521
21-24

2458

58-78

78-100

100-105
105-116

116-120

(Log modified from Moe Drilling Co.}

DATE DRILLED:  8/10/76

DEPTH: 120
{FT, 18D}

DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER
Claystone, brown, sandy, soft.
Claystone, gray, silty.

Lignite.

Sandstone, gray, very fine, silty,
micaceous, slightly argillaceous.

Claystone, gray, tight.

Sandstone, gray, very fine to
fine, silty.

Lignite.
Claystone, gray, silty, tight.

Sandstone, light-gray, very fine
to fine.

Date drilled: 11/05/70

THICKNESS DEPTH
(FEET) (FEET)

Sand to yellow gravel 16 16
Clay, red 2 18
Clay, gray 7 25
Lignite: 1.5 26.5
Clay 1185 145
Clay, white: 48 193
Sand, gray, medium-coarse: 2 195
Clay 7 202




136-098-33CCD
{Log modified from H & H Service Co.)

Date drilled:  5/24/73
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION {FEET) (FEET)
Surface soil 22 22
Shal 10 32
Lignite 3 35
Shale 3 38
Lignite: 1 39
Sand: 8 47
Lignite- 1 48
Sand; with ledges: 19 67
Rock ledge 1 68
Shal 7 75
Ledge 1 76
Sand 22 98
Lignite 4 102
Shale. 18 120
NDSWC 4952
LOCATION: 136-099-15ADD DATE DRILLED:  8/12/76
ALTITUDE: 2700 DEPTH: 180
(FT, NGVD) (FT, LSD)
NEUTRON  GAMMA
(aPy RAY
° 1500 DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER
0-26 Claystone, light-yellowish-brown,
silty, soft.
- 507 26-33 Claystane, gray, silty.
33-36 Lignite.
36-82 Claystone, gray; interbedded thin’
sandstone and lignite.
L 1004
82-88 Lignite.
88-112 Claystone, dark-gray, carbonaceous.
’_ i 112-156 Siltstone, gray, argillaceous.
150.]
156-167 Sandstone, gray, very fine, argilla-
ceous.
167-175 Lignite.
[ 200 175-180 Claystone, olive-gray.
I 2504
| 3004
L 380 101




LOCATION:
ALTITUDE: 2700
{FT, NGVD}

NEUTRON  GAMMA
(L] RAY

1500

136-099-20DDD

1 s0

150

| 250

L 350 ]

I 400 4

l s00

550

NDSWC 4953

102

0-35

35-41
4146
46-108

108-116

116-160

160-180

DATE DRILLED: 8/12/76

DEPTH: 180
(FT, LSD)

DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER

Sandstone, fine; oxidized to 20
feet.

Claystone, light-gray, silty, tight.
Lignite.

Claystone, gray, silty; interbedded
thin lignite.

Lignite.

Claystone, gray, silty, carbona-
ceous; interbedded thin lignite.

No lithologic description.




LOCATION:

ALTITUDE:
(FT, NGVD)

2640

NEUTRON  GAMMA S.P.
(APl RAY V)

NOTE: Rm=3.1@22°C.

136-099-26DAD

I 100

- 700

1,000

1,100

NDSWC 4945

RESISTIVITY
HM-M;

20

40

103

0-10

10-25

25-57

57-62
6294

94-110

110-116

116-121

121-220

220-225

225-274

274-330

330-340

340-350

350-404

404-421

421-426

426-428

428-440
440-478

478-489
489-508
508-538

538-600

DATE DRILLED:  8/05/76

DEPTH: 600
(FT,LSD)

DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER

Sandstone, yellowish-brown, very
fine to fine, very argillaceous.

Claystone, yellowish-brown, silty.

Claystone, dark-gray; interbedded
thin sandstone.

Lignite.

Claystone, gray, silty; interbedded
thin sandstone.

Sandstone, bluish-gray, very fine
to fine, slightly argillaceous.

Claystone, gray, silty.

TONGUE RIVER MEMBER
Lignite.
Claystone, greenish-gray, very silty;
minor carbonaceous trash; with
interbedded bentonites.
Lignite.

Claystone, greenish-gray, very silty;
bentonitic.

Sandstone, light-gray, very fine;
interbedded siltstone.

Sandstone, light-gray, very fine;
fossiliferous.

Sandstone, light-gray, very fine;
interbedded siltstone.

Claystone, gray, very siity, slightly
carbonaceous, slightly bentonitic;
minor sand.

Lignite.

Claystone, greenish-gray, very silty.
Lignite.

Claystone, greenish-gray, very silty.

Sandstone, bluish-green, fine,
medium- to well-sorted.

Lignite.
Claystone, light-gray, bentonitic.

Sandstone, greenish-gray, very fine,
argillaceous.

LUDLOW MEMBER

Ciaystone, gray, siity, carbonaceous;
interbedded sandstone.




LOCATION: 136-099-318CC

ALTITUDE; 2760

[FT, NGVD)

NEUTRON  GAMMA
(aPH) RAY
0 1500

L 5o
L 100 4

? I 150

L 200 -

LOCATION:  136-099-33DAA

ALTITUDE: 2705

{FT, NGVD}

GAMMA
RAY

I 504
+ 100 4
L 150
L 200 4
I 250
L 300.]

NDSWC 4956

0-35
35-72

72.77

77-128

128-135
135-160

NDSWC 4955

05

5-17

17-21

21-36

36-47
47-65

55-114

114-119
119-200

104

DATE DRILLED:  8/13/76

DEPTH: 160
(FT,LSD

DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER

Sandstone, yellowish-brown.

Sandstone, gray, fine to medium,
micaceous.

Lignite.

Claystone, light-gray, silty, tight.

Lignite.

Claystone, light-gray, tight, slightly
carbonaceous.

DATE DRILLED:  8/13/76

DEPTH: 200
(FT, LSO}

DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER

Sandstone, yellowish-gray, very fine,
silty.

Claystone, yellowish-brown, silty,
tight.

Claystone, gray.

Sandstone, gray, very fine, silty,
argillaceous.

Claystone, gray, silty, tight.
Lignite.

Claystone, gray, silty, tight, car-
bonaceous.

Lignite.

Claystone, gray; interbedded thin
lignite and siltstone.




NDSWC 4957

LOCATION: 136-099-36CCC DATE DRILLED: 8/16/76
ALTITUDE: 2705 DEPTH: 160
{FT, NGVD) (FT, LSD}
NEUTRON  GAMMA
{ap) RAY
° 1500 DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER
0-7 Claystone, yellowish-brown, tight.
7-30 Claystone, gray, silty.
I 504 )
30-36 Lignite.
36-51 Claystone, gray, silty, tight.
51-65 Lignite.
L 100
55-73 Claystone, gray, silty, carbonaceous.
73-138 Sandstone, light-olive-gray, very
fine, micaceous, slightly argilla-
ceous.
I 150
138-145 Lignite.
145-160 Claystone, gray, silty, bentonitic.
L 2004

136-100-09CAD
{Log modified from Kruger Drilling Co.)

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
60 60
10 70
80 150
5 155
65 220
30 250
60 310
Lignite 30 340
lay: 25 365
Sard, fine: 3B 400
Sandstone 10 410
Sand 5 415
136-100-20CDC
(Log modified from Kruger Drilling Co.)
Datedrilled:  9/16/72
Sand 42 42
Rock: 1 43
Sand 11 54
Lignite. 6 60
Sand 20 80




{Log modified from Moe Drilling Co.}

LOCATION:  136-100-268CB

ALTITUDE: 2820
{FT, NGVD}

GAMMA
RAY

I 100 4

300 4

- 400 -

- 700 4

'1,000-

1,100+

o oAy

£1,200 J

0-2
2-52
52-118
118-123
123-280

280-377

377-383
383-400
400-401
401-405
405-432
432-438
438-535
535-538
538-564
564-611
611-628
628-650
650-685
685-758
758-761
761-817
817-890
890-893
893-901
801-1194

1194-1228

DATE DRILLED:  4/08/71

DEPTH: 1500
(FT,LSD)

DESCRIPTION OF DEPOSITS
Topsoil.
Clay.
Sand, gray.
Lignite.

Clay, gray.

Clay, white.

Lignite.

Clay, white.

Rock.

Sand, gray, very fine.
Clay, white.

Lignite.

Ciay, white, silty.

Lignite.

Clay, white, silty.

Sand, silty, very fine.
Lignite.

Sand, silty, very fine.
Sand, gray, very fine to silty.
Sand, gray, medium-fine.
Sandstone, gray, soft.
Clay, silty.

Sand, green.

Limestone, tannish-yellow.
Clay, dark-gray.

Clay, siity.

Sand, gray, very dirty; with black
specks.




LOCATION

{FT, NGVD)

ALTITUDE:

136-100-26BCB

2820

GAMMA

=

RAY

{Log modified from Moe Drilling Co.), Continued

1,500

I- 1,900

f-2.100

| 2,200

1228-1229
1229-1238
1238-1242
1242-1354
1354-1364
1364-1400
1400-1450
1450-1500

DATE DRILLED: ~ 4/08/71

DEPTH: 1500
(FT, LSD)

DESCRIPTION OF DEPOSITS
Rock, hard.

Sand, gray, very dirty.

Lignite.

Sand, gray, very dirty.

Sand, gray, medium, well-sorted.
Clay, sandy, tight.

Sand, gray, medium-fine.

Clay; with some sand.




NDSWC 4811
(Log modified from Schiumberger}

LOCATION:  136-100-31DDCH DATE DRILLED: 7/22/75
ALTITUDE: 2870 DEPTH: 1725
(FT, NGVD} T
GAMMA S.P. RESISTIVITY
RAY  (mv) {OHM-M)
o DESCRIPTION OF DEPOSITS
_|_Z..;+ 8 16
SENTINEL BUTTE MEMBER
08 Sandstone, pale-yellowish-brown.
815 Sandstone, gray.
L 100
15-20 Sandstone, dark-yellowish-brown.
2048 Sandstone, gray, fine to medium,
= bentonitic.
- 200 4873 Claystone, dark-gray.
TONGUE RIVER MEMBER
73-87 Lignite.
I 300 87-248 Claystone, olive-gray, very silty;
numerous interbedded thin lignite.
248-330 Siltstone, light-greenish-gray.
330-362 Lignite; thin claystone partings.
- 400 |
362-398 Siltstone, light-greenish-gray.
398-408 Sandstone.
408-436 Claystone, light-gray, silty.
- wo -
435-452 Lignite.
452-468 Claystone.
468-517 Sandstone, gray, silty, argillaceous.
. 600 -
517-550 Claystone, gray; interbedded lignite.
550-574 Sandstone, gray, light-bluish-gray,
very silty.
I 700 574-600 Siltstone, gray; interbedded thin
lignite.
LUDLOW MEMBER
600-615 Claystone, dark-gray; interbedded
L 800 lignite.
615683 Sandstone, light-greenish-gray, very
fine to fine, silty; fresh iron suifide.
CANNONBALL MEMBER
- 900 -4
683-722 Claystone, light-greenish-gray, silty.
LUDLOW MEMBER
722-782 Sandstone, gray, very fine, silty.
1000
782-852 Siltstone,  olive-gray;  numerous
interbedded lignite near base.
852-870 Sandstone, gray, very fine, silty.
= L 11004 870-1036  Siltstone, gray; interbedded clay-
stone, lignite, and thin sandstone.
1035-1145  Siltstone, gray.
1145-1219 Sandstone, light-gray, very silty.

L. 4
1200 108




NDSWC 4811, Continued
({Log modified from Schlumberger)
LOCATION:  136-100-31DDC1

ALTITUDE: 2870

(FT, NGVD}
GAMMA S.P. RESISTIVITY
RAY V) HM=-M
Y ¢
1219-1375
1,300 |
1375-1435
1,400
1435-1468
- 1.500 1468-1725
1,600
| 1,700.
NOTE: Rm =2.6@18 C. | 1.800
- 1,900
| 2.000]
I 2,1004
2,200
I- 2,300

DATE DRILLED:  7/22/75

DEPTH: 1725
(FT,LSD)

DESCRIPTION OF DEPOSITS
HELL CREEK FORMATION

Claystone, dark-gray, carbonaceous;
interbedded thin lignite.

Sandstone, bluish-gray, slightly silty.

Claystone, gray, carbonaceous.
FOX HILLS SANDSTONE
Sandstone, light-bluish-gray, very

fine to fine; numerous interbedded
siltstone; few interbedded claystone.




NDSWC 4811, Continued
(Log modified from Schiumberger)

LOCATION:  136-100-31DDC1 DATE DRILLED: 7/22/7%
ALTITUDE: 2870 DEPTH: 1725
(FT, NGVD) (FT, LSD}

TEMPERATURE (°F}

60 70 80

L 300 4

L 400

I 700 4

- 800 4

I 900 4

1,000

+1,1001

L1,200




NDSWC 4811, Continued
{Log modified from Schlumberger) *

LOCATION: 136-100-31DDC1 DATE DRILLED:  7/22/75
ALTITUDE: 2870 DEPTH: 1725
{FT, NGVD) (FT, LSD)

TEMPERATURE (°F)

T T T T T T
60

I 1,700

|- 1,800

|- 1.900

| 2,000

|- 2,100

77,7 Y0 VR T WY TS TS S U S NN T SR S R SO Y




NDSWC 4811A

LOCATION: 136-100-31DDC2
ALTITUDE: 2870
{FT, NGVD}
NEUTRON GAMMA S.P. RESISTWITY
{ap1) RAY (M) (oHM-M
1000 _|.ﬂ’+ 20 40
0-8
8-15
- 1m -
15-20
20-48
F 200 4873
7387
I 300 - 87-248
248-330
330-362
L 400 4
362-398
5 398-408
J 408-435
+ 500
435-452
452-468
J 468517
600
I 517-550
550-574
b 700 4 574-600
600-615
- 800 1
615-650
L 900
1,000
1,100
»1,200J 112

DATE DRILLED:  7/11/77

DEPTH: 650
{FT,LSD)

DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER

Sandstone, pale-yellowish-brown.
Sandstone, gray.
Sandstone, dark-yellowish-brown.

Sandstone, gray, fine to medium,
bentonitic.

Claystone, dark-gray.
TONGUE RIVER MEMBER
Lignite.

Claystone, olive-gray, very silty;
numerous interbedded thin lignite.

Siltstone, light-greenish-gray.
Lignite; thin claystone partings.
Siltstone, light-greenish-gray.
Sandstone,

Claystone, light-gray, silty.

Lignite.

Claystone.

Sandstone, gray, silty, argillaceous.
Claystone, gray; interbedded lignite.

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

Siltstone, gray; interbedded thin
lignite.

LUDLOW MEMBER

Claystone, dark-gray; interbedded
lignite.

Sandstone, light-greenish-gray, very
fine to fine, silty; fresh iron sulfide,




136-101-25ACC
(Log modified from Kruger Drilling Co.)

Datedrilled:  2/18/65

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
Fill 10 10
Clay. 30 40
Lignite, hard 10 50
Clay, gray, hard 10 60
Clay, gray 40 100
Clay, bluish 20 120
Lignite 10 130
Sand, white 5 135
Clay, gray- 25 160
Lignite 10 170
Clay, sandy: 20 180
Clay, light-gray- 20 210
Rock 2 212
Clay, light-gray, sandy- 8 220
Clay, grayish-blue: 53 273
Rock, gray, hard: 2 275
Clay, gray 105 380
Clay, brownish 40 420
Lignite, soft: 15 435
Clay, bluish 20 455
Clay, gray 10 465
Clay, gray; coarse texture: 10 475
Clay, light-gray, sandy. 20 495
Sand, clayey; many white specks 10 6505
Sand, gray, fine; many white specks 5 510
Sand, gray, fine 5 515

136-101-29CBB
{Log modified from Kruger Drilling Co.)

Datedrilled:  9/15/72

Sand 20 20
Sand, fine: 10 30
Lignite: 10 40
Clay 85 125
Lignite 10 135
Clay 65 200
Sand 20 220

136-101-32CCA
{Log modified from Kruger Drilling Co.}

Date drilled:  9/22/72

Sand, yellow 20 20
Lignite: 12 32
Sand, brown: 8 40
Clay 170 210
Lignite 10 220
Sand, clayey 95 315
Sand 15 330




136-102-08CAD
USGS LM-61

Altitude: 2425 feet

LITHOLOGIC DESCRIPTION

Topsoil

Clay, fine, dry

Sand, medium to coarse; chips of scoria and lignite; wet at 20 feet----—--——----r-r----

Gravel, wet:

Sand, blue, sticky; minor clay

136-102-08CDA
USGS LM-60

Altitude: 2425 feet

Topsoil

Sand, medium to coarse; heavy deposit of scoria mixed in

Sand, very fine

Sand, medium; wet at 21 feet

Sand, blue, sticky, wet; minor clay
136-102-09DCC
{Log modified from H & H Service Co.)
Altitude: 2460 feet

Surface sand

Scoria and gravel

Sand to sandy shale; with sandstone

Shale, sandy, to shale with sand streaks to gray firm shale

136-102-12CCA
{Log modified from Kruger Drilling Co.)

Altitude: 2460 feet

Clay, light-gray, soft

Gravel, gray and yellow-

Clay, gray, soft:

Lignite, soft:

Clay, dark-gray-

Lignite, soft:

Clay, light-gray

Date drilled:  5/04/56
THICKNESS DEPTH

(FEET) (FEET)

1 1

1 2

22 24

7 31

2 33

Datedrilled: 5/04/56

1 1

5 6

8 14

10 24

4 28

Date drilled:  4/13/73

10 10

35 45

33 78

22 100

Date drilled:  4/10/64

12 12

1 13

17 30

18 48

12 60

20 80

16 96




136-102-15ACC
{Log modified from H & H Service Co.)

Altitude: 2560 feet

LITHOLOGIC DESCRIPTION

Lignite

Shale

Lignite-

Shale

Sand, gray, fine to very fine
Shale, sandy

Rock ledge.

Shale; with ledges, sand streaks, and sandy shale streaks

Sandstone:

Sand, medium-blue
Shale

Sand; with shale streaks

Rock ledge, hard

Sand; with lignite at 808 feet:

Shale to sandy shale-

Sand, medium-blue

Sand to sandy shale—

Shale, sandy; with sand streaks and soft sandy shale:
Shale, very hard

Shale, sandy, to shal

Shale, firm

Sand

Ledge, firm-
Sand

Sand and sandy shale

Rock ledge

Soft sand returns; with firm streaks-

Rock ledge

Shale, sandy

Rock ledge:
Shale, sandy, soft, to shale; with occasional hard streaks

136-103-05CAC

USGS LM-58
Altitude: 2478 feet
Sandl, very fine.
Sand, medium to coarse; chips of scoria
Gravel, wet; large rocks-
Sand, blue
136-103-05DAB
USGS LM-59

Altitude: 2474 feet

Topsoil

Sand, very fine

Gravel; chips of scoria

Datedrifled:  4/18/73

THICKNESS DEPTH
{FEET) (FEET)

10 10
8 18
2 20

10 30
7 37

56 93
1 94
4 98
2 100

22 122

63 185
7 192
2 194

538 732
2 734

40 774
1 775

21 796
1 797
18 815

49 864

56 920

25 945

53 998
2 1,000

60 1,060
1 1,061
39 1,100
1 1,101

29 1,130
15 1,145
1 1,146
21 1,167
2 1,169
13 1,182
1 1,183

217 1,400

Datedrilled:  4/26/56

NN ©
s
©

Date drilled:  4/26/56

1 1
5 6
15 21




136-103-05DBC

USGS LM-57

Altitude: 2476 feet Datedrilled:  4/26/56

THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Sand, very fine 9 9
Sand, medium; very large rocks; chips of scoria 10 19
Sand, blue, medium to coarse, sticky, wet 6 25
Sand, blue, and wet clay 3 28

136-103-18CDD
{Log modified from H & H Service Co.)

Datedrilled:  3/31/73

Surface sand and gravel 40 40
Shale; with sand and clay 81 121
Sand 36 157
Shale 25 182
Lignite- 15 197
Shale; with occasional ledge 598 795
Shale, sandy, to sand 5 800
Sand 80 880
Shale, sandy, to shale- 20 900
136-103-22BCB
{Log modified from Dependable Drilling)
Altitude: 2720 feet Datedrilled:  9/10/61
Surface soil 3 3
Clay, yellow 3 ]
Scoria 1 7
Shale, yellow 23 30
Lignite- 1 31
Clay, gray 31 62
Shale, soft 1 63
Clay, gray 17 80
Rock 1 81
Clay, gray 1 82
Sand, gray, fine 1 93
Shale, gray 26 119
Lignite. 14 133
Clay, gray 35 168
Lignite: 1 169
Clay 3 172
Lignite 2 174
Shal 10 184
Lignite 7 191
Shale, sandy 53 244
Shale 3 247
Sandstone 49 296
Rock 1 297
Shale, gray. 7 304
C!ay: gray 16 320
Lignit 4 324
Shale: 5 329
Shale, sandy 39 368
Sand 7 375
Shale, brown 2 377

116




NDSWC 4943

LOCATION: 136-103-22BCC DATE DRILLED: 8/03/76
ALTITUDE: 2775 DEPTH: 400
{FT, NGVD) (FT,LSD)
NEUTRON = GAMMA RESISTIVITY
API) RAY OHM-M
° 1600 20 0 DESCRIPTION OF DEPOSITS

TONGUE RIVER MEMBER

0-5 Claystone, pale-yellowish-brown.

| o0 | 5-7 Klinker,
7-15 Claystone, pale-yellowish-brown.
15-45 Claystone, gray, tight.
0 | 45-68 Claystone, greenish-gray, tight.
68-84 Thin interbedded lignite.
84-124 Clays_tone, light-gray, sandy, ben-
tonitic.
124143 Lignite; thin clay parting.
143-156 Claystone, brownish-gray, siity.
156-162  Lignite.
I 400 1 162-186 Claystone, brownish-gray, silty.
NOTE: Rm=3.0@20°C. 186-191  Lignite.

191-223 Claystone, greenish-gray, very siity.

I 500 223254 Sandstone, greenish-gray, very fine,
micaceous, argillaceous, calcareous.

254-290 Claystone, brownish-gray, very

sandy.
- 600 290-319 Sandstone, gray, very fine to fine,
very argillaceous.
LUDLOW MEMBER
319-400 Claystone, greenish-gray, carbona-
F 700 ceous.
L 800
L 900
111,000
1,100




136-103-23ADB
{Log modified from Kruger Drilling Co.)

Altitude: 2570 feet Date drilled: 1969
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Sand, brown 40 40
Scoria and silt: 10 50
Clay 10 60
Clay, gray 80 140
Lignite and brown clay 30 170
Rock 1 171
Clay, brown 109 280
Rock: 1 281
Clays 39 320
Sand 35 355
Clay, brown 35 390
Rock 2 392
Sand and rock 8 400
Lignite, hard 20 420
lay 10 430
Sand 10 440
Rock 5 445
Lignite 15 460
Clay 10 470
Clay, sandy, and clay- 30 500
Rocks 30 530
Sand 30 560
Clay: 160 720
Sand 5 725
Clay to shale 35 760
Clay. 40 800
Sand 20 820
Clay: 80 900
Silt 10 910
Rock 2 912
Clay 13 925
Sand 25 950
Rock 4 954
Sand 56 1,010

118




136-103-24ABD
(Log modified from Kruger Drilling Co.)

Altitude: 2494 feet Date drilled: 1969
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Surface silt and rock 15 15
Sand, yellow 45 60
Gumbo, blue: 20 80
Sand, blue 10 20
Clay, green: 10 100
Clay, gray, sandy 20 120
Clay, whit 20 140
Clay, sandy; with lignite streaks: 20 160
Sand, green: 20 180
Clay, dark, sandy: 20 200
Clay 40 240
Clay, sandy 20 260
Clay 20 280
Sand 30 310
Ciay 10 320
No log from 320 to 460 feet 140 460
Ciay and lignite 40 500
Clay; with sand streaks: 30 530
Ciay; with lignite streaks: 95 625
Sand 35 660
Clay 40 700
Sand 10 710
Clay 60 770
Shale 20 790
Sand 50 840
NDSWC 5144
LOCATION:  136-103-24DAA DATE DRILLED: 7/15/77
ALTITUDE: 2460 DEPTH: 132
(FT, NGVD) (FT,LSD)
NEUTRON  GAMMA
{ar)) RAY
: 1doo DESCRIPTION OF DEPOSITS
ALLUVIUM
0-18 Clay, yellowish-brown, silty, soft;
slightly mottled.
[ 100 18-20 Gravel, medium to coarse, poorly
sorted; abundant klinker.
TONGUE RIVER MEMBER
20-86 Claystone, dark-gray, very silty,
- 200 slightly carbonaceous.
86-93 Lignite.
93-105 Claystone, dark-brownish-gray, car-
bonaceous.
- 3m ~
105-113 Sandstone, light-gray, very fine to
fine, moderately sorted; minor
carbonaceous trash.
113-117 Claystone, dark-gray.
- 400 B
117-132 Sandstone, light-gray, fine, slightly
bentonitic.
L m d

119




136-104-09AAB
USGS LM-56

Altitude: 2500 feet

LITHOLOGIC DESCRIPTION

Sand, fine

Sand, medium; some rock:

Gravel, wet; some rock

Clay, blue; minor coarse sand

136-104-09AAC

USGS LM-55
Altitude: 2501 feet
Sand, fine
Gravel; wet at 18 feet
Gravel; with blue lumpy sand
136-104-09ADB
USGS LM-54
Altitude: 2504 feet
Sand, very fin
Sand, fine:

Sand, coarse, and blue lumpy clay; small rocks; wet at 22 feet:

Sand, coarse; with blue sticky wet sand

Sand, blue, sticky

136-104-09ADC
USGS LM-63

Altitude: 2506 feet

Sand, very fine

Clay, brown, lumpy, very sticky:

136-104-12BAD

{Log modified from Kruger Drilling Co.)

Altitude: 2550

1
ay

Gravel
Clay

Lignit

Clay
Sand

Clay

Sand

Clay

Sand

Clay
Sand:

Datedrilled:  4/25/56
THICKNESS DEPTH
(FEET) (FEET)

7 7

9 16

5 21

2 23

Date drilled:  4/25/56
10 10

1" 21

7 28

Date drilled:  4/25/56
14 14

6 20

5 25

6 31

2 33
Datedrilled:  4/25/56
10 10

3 13

Date drilled:  7/18/72
20 20

18 38

42 80

20 100

360 460

50 510

270 780

50 830

40 870

30 800

15 915

85 1,000




136-104-30CAD
USGS LM-8

Altitude: 2530 feet

LITHOLOGIC DESCRIPTION

Sand, fin

Sand, medium to coarse; minor gravel; wet at 13 feet:

Clay, gray, dense.

Sand and clay; wet; soupy

No sample recovery from 35 to 40 feet:

136-104-30CDD
USGS LM-14

Altitude: 2540 feet

Sand, fine

Sand, moist; chips of lignit

Sand, coarse; small rock; chips of lignite

No recovery

Clay, sandy, wet, soupy
136-104-30DBD
USGS LM-7
Altitude: 2530 feet

Sand, fine-

Sand, medium to coarse; chips of lignite and scoria; wet at 13 feet

Clay, sandv, wet:

Clay, inlack, hard, wet

136-104-31AAA
USGS LM-8

Altitude: 2540 feet

Sand, fine, moist:

Sand, medium to coarse; wet at 9 feet:

Clay, gray, sandy, wet
Clay, nlue, sticky, wet

136-104-31ACC
USGS LM-12

Altitude: 2540 feet

Sand, fine

Sand, medium to coarse; chips of lignite; wet at 18 feet
Clay, olue, hard

Clay, sandy, wet, very soupy
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Date drilled:  3/08/56
THICKNESS DEPTH
(FEET) (FEET)

5 5

1 16

9 25

10 35

5 40
Datedrilled:  3/09/56
7 7

4 1"

4 15

8 23

5 28

Date drilled:  3/08/56
3 3

16 19

7 26

2 28

Date drilled:  3/09/56
3 3

15 18

9 27

1 28

Date drilled:  3/09/56
1 1"

8 19

8 27

1 28




136-104-31BAA

USGS LM-15
Altitude: 2540 feet Date drilled:  3/09/56
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) {FEET)
Clay, fine 6 6
Sand, coarse, moist; chips of scoria and lignite; rock mixed in at 12 feet--------mrrrereemmeee 9 15
Clay, blue, fumpy, very sticky; some scoria and ligniti 13 28
136-104-31BBD
USGS LM-13
Altitude: 2540 feet Date drilled:  3/09/56
Sand, lumpy, moist 5 5
Sand, fine, moist 2 7
Sand, coarse, moist; small rock; chips of scoria and lignite 8 15
Gravel, wet: 3 18
136-104-31DBC
USGS LM-11
Altitude: 2550 feet Datedrilled:  3/09/66
Sand, medium to coarse, moist 6 6
Sand, coarse; small rock; chips of scoria and lignite 9 15
Gravel, moist; large rock; chips of scoria and lignite 8 23
Gravel, scoria, and lumps of hard clay 10 33
136-104-32DAA
USGS LM-10
Altitude: 2550 feet Date drilled:  3/09/56
Sand, fin: 18 18
Sand, coarse, moist; chips of scoria mixed with gravel 10 28
Sand, coarse, and wet gravel 3 31
Clay, sandy 2 33
136-105-01AAD
({Log modified from Harold Goodale)
Altitude: 2765 feet Date drilled:  6/12/73
Sand 30 30
Lignite 1 31
Shale 11 42
Lignite 8 50
Shale 50 100
Lignite 8 108
Shale 147 255
Lignite. 8 263
Shale 117 380
Sand 80 440
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LOCATION:

ALTITUDE:
{FT, NGVD)

NEUTRON  GAMMA S.P.
{apy) RAY V)

[
0 1000

NOTE: Rm=6.2@25°C.

136-105-26ACA
2620

I 100

- 400

1,000

1,100

11,200 J

NDSWC 4941

RESISTIVITY
(OHM-M

20

40

123

04
414
14-30

30-98

98-120

120-141
141-150
150-218

218-230
230-245
245-268

268-443

443-532
532572

572-600

DATE DRILLED:  7/19/76

DEPTH: 600
(FT, LSD}

DESCRIPTION OF DEPOSITS
LUDLOW MEMBER

Claystone, yellowish-brown, sandy.
Lignite,

Sandstone, gray, fine to coarse,
argillaceous.

Claystone, gray, silty, carbonaceous;
interbedded thin lignite.

Sandstone, light-greenish-gray, very
fine to fine; biotite flakes.

Siltstone, gray.
Lignite; thin claystone parting.

Claystone, gray, silty; interbedded
siltstone.

Lignite; thin claystone parting.
Claystone, gray, silty.

Sandstone, greenish-gray, fine to
medium; biotite flakes.

Siltstone, gray, very argillaceous;
numerous interbedded thin lignite.

Claystone, bentonitic.

Sandstone, light-bluish-gray, very
fine to fine, slightly argillaceous.

HELL CREEK FORMATION

Claystone, silty.




NDSWC 4941, Continued

LOCATION:  136-105-26ACA

ALTITUDE: 2620
{FT, NGVD)

TEMPERATURE (°F)

100

- 200 |

L 700 -

136-105-30AAC
{Log modified from Harold Goodale)

Altitude: 2800 feet
LITHOLOGIC DESCRIPTION
Fill

G

Claye

Lignite, water-bearing

Altitude: 2860 feet

136-105-32CBB
{Log modified from Harold Goodale)

Fill

Scoria

Clay:

Lignite.

Clay

Sand

DATE DRILLED:

DEPTH: 600
(FT,LSD)

Date drilled:

THICKNESS
(FEET)

16
4
125
6

Date drilled:

8
10
37

7
28
40

7/19/76

8/01/65

DEPTH
(FEET)

16
20
145
151

9/09/64

8
18
65
62
90
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NDSWC 5141, 5141A

LOCATION:  137-100-22CCC1, 2 DATE DRILLED:  7/07/77
ALTITUDE: 2945 DEPTH: 342
(FT, NGVD} (FT,LSD)
NEUTRON  GAMMA S.P. RESISTIVITY
( (APY) RAY MV} HM-M)
0 1000 ‘Lsojl 20 40 DESCRIPTION OF DEPOSITS
0-34 Sandstone, yellowish-brown, me-
dium; abundant micaceous min-
< erals.
3441 Ciaystone, yellowish-brown, silty,
I 100 tight.
41-43 Lignite.
4355 Claystone, light-gray, silty, slightly
carbonaceous.
- zm 4
56-62 Lignite.
62-118 Claystone, light-olive-gray, silty,
carbonaceous.
- 300 4 118-120 Lignite.
120-145 Claystone, light-olive-gray, silty,
bentonitic.
145-152 Lignite.
a AM 4
152-190 Claystone, gray, silty; interbedded
thin lignite; very tight near base.
190-196 Lignite.
I 500 196-246 Claystone, gray; interbedded car-
bonaceous beds.
246-254 Sandstone, light-gray, very fine,
argillaceous.
I 600 4 254267 Claystone, gray, silty, carbonaceous.
267-273 Lignite.
273294 Claystone, light-olive-gray, silty,
tight, carbonaceous, bentonitic.
- 7m -4
294-318 Sandstone, light-gray, very fine,
silty, argillaceous.
318-328 Claystone, gray, silty.
L 800 TONGUE RIVER MEMBER
328-337 Lignite.
337-342 Claystone, gray, silty, carbonaceous.
I 900 4
11,000
1,100
\-1,200— 125




137-101-30BBC
{Log modified from Kruger Drilling Co.)

Altitude: 2393 feet Datedrilled:  6/29/67

THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Sand 25 25
Gravel, flat, cemented 5 30
Clay, gray, sandy 50 80
Sand a0 120
Clay 120 240
Sand 60 300
Clay 80 380
Lignite 10 390
Clay 20 410
Lignite, hard 20 430
Lignite; with clay streaks- 20 450
Clay, sandy 30 480
Sand; with rock spots 10 4380
Clay, sandy 10 500
Clay- 20 520
Clay, blackish-gray 40 560
Clay, gray 20 580
Lignite 10 590
Clay 10 600
Clay, dark-gray 30 630
Rock 1 631
Clay 16 647
Rock 2 649
Clay, gray, sandy 3 680
Shale, gray 50 730
Lignite and shal 10 740
Shale. 8 746
Rock, hard 1 747
Shale, blackish-gray 13 760
Lignit 5 765
Shale 10 775
Sand 45 820




LOCATION:

ALTITUDE:
(FT, NGVD)

NEUTRON  GAMMA S.P
(APH) [

RAY

L] 1000

NOTE: Rm=2.6@ 21°C.

vj

.59,
|

r 100

+ 200

L 700

1,000

1,100

NDSWC 4944
137-101-34ABA1
2600

RESISTIVITY
{OHM-Mm,

20 40

T

30-58
58-98

98-109
109-117
171128

129-134

134-184
184-192
192-264

264-283

283-290
290-298

298-360

DATE DRILLED: ~ 8/04/76

DEPTH: 360
(FT, LSD}

DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER

Sandstone, yellowish-brown, very
fine, argiliaceous.

Claystone, yellowish-brown; minor
sand and silt.

Claystone, bluish-gray, lignitic.
Sandstone, light-gray, very fine,
well-sorted, well-rounded; minor
biotite.

Lignite, brittle.

Claystone, light-gray, carbonaceous.
Lignite, brittle.

Claystone, medium- to brownish-
gray, carbonaceous; minor sand
and silt.

Sandstone, very fine, argillaceous.

Lignite, brittle.

Siltstone, greenish-gray, carbona-
ceous, argillaceous.

LUDLOW MEMBER

Claystone, brownish-gray, carbona-
ceous; minor silt.

Lignite.

Claystone, brownish-gray, carbona-
ceous.

Sandstone, greenish-gray, very fine
to fine, micaceous, argillaceous,
subrounded.




LOCATSON:
ALTITUDE: 2600
{FT, NGVD}
NEUTRON  GAMMA S.P.
(AP1) RAY MV}

1000

-*.5_".|,

100

-1,000-

1,100+

L1,200 )

NDSWC 5140, 5140A

137-101-34ABA2, 3

RESISTIVITY
(OHM-M)

100

200

017

17-46
46-98

98-107
107-116
116-127
127-132

132-165

DATE DRILLED:  7/07/77

DEPTH: 185
(FT, LSO}

DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER

Claystone, light-brownish-gray, very
silty; may be colluvium.

Claystone, light-gray, silty, tight.

Sandstone, light-olive-gray, fine to
very coarse; minor pebbles.

Lignite.
Claystone, gray, silty, bentonitic.
Lignite.
Claystone, gray, silty, bentonitic.

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




137-102-03ACC

USGS LM-66
Altitude: 2367 feet Datedrilled: 5/08/56
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Sand, very fine 10 10
Sand, fine; chips of scoria; some large rocks 13 23
No return. 8 31
137-102-038DA
USGS LMm-67
Altitude: 2367 feet Date drilled:  5/08/66
Topsoil 1 1
Sand, very fine: 9 10
Sand, fine; chips of scoria; wet at 25 feet 15 25
Sand, coarse; large rock 18 43

137-102-03DBA

USGS LM-65
Altitude: 2361 feet Datedrilled:  5/08/56
Topsoil 1 1
Sand, very fine 2
Sand, medium to coarse; chips of scoria; small rock 10 13
Gravel; chips of scoria; wet at 19 feet: 7 20
Sand, blue, very sticky; minor clay 13 33

137-102-04DBA
(Log modified from Kruger Drilling Co.)

Altitucle: 2362 feet Date drilled: 12/23/72
Gravi 40 40
Sand, blue: 40 80
Clay 30 110
Lignite 10 120
Clay- 100 220
Sand 40 260
Clay- 52 312
Sand 28 340
137-102-06CBD
(Log modified from Kruger Drilling Co.)

Altituce: 2395 feet

Scoria and gravel 30 30
Clay; with some lignite: 210 240
Sand 40 280
Clay 280 560
Sand. 40 600
Clay 100 700
Lignite 10 710
Sand 10 720
Clay 30 750
Sand. 30 780
Clay 40 820
Sand: 10 830
Clay 10 840
Sand 20 860
Shale: 40 900
Sand 40 940
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137-102-25DAB
USGS LM-62

Altitude: 2393 feet

LITHOLOGIC DESCRIPTION

Topsoil

Sand, very fine to fine

Sand, medium, wet; chips of scoria

Clay, blue, very hard

137-102-25DBA
USGS LM-63

Altitude: 2392 feet

Topsoil

Sand, very fin

Sand, medium; chips of scoria; small rock

Sand, medium to coarse, wet; chips of scoria; small rock

Clay, blue

137-102-25DBB
USGS LM-64

Altitude: 2392 feet

Sand, very fine

Sand, medium; chips of scoria; small rock; wet at 15 feet

Clay, blue, very sticky

137-103-09CCB

{Log modified from Harold Goodale)

Altitude: 2485 feet
Fill

Clay

Gravel

Clay

Sand

137-104-02BCC

{Log modified from Harold Goodale)

Altitude: 2580 feet

Fill, sandy

Lignite
I

lay

Lignite:
Clay

Lignite
Clay

Sand

Date drilled:  5/07/566
THICKNESS DEPTH
(FEET) {FEET)

1 1

1 12

10 22

1 23
Datedrilled: 5/07/56
1 1

10 1

3 14

13 27

1 28

Date drilled:  5/07/66
7 7

14 21

7 28
Datedrilled: 6/05/64
12 12

3 15

15 30

10 40

50 90

Date drilled: 11/22/66
8 8

4 12

13 25

5 30

50 80

10 20

10 100

35 135




Altitude: 2610 feet

LITHOLOGIC DESCRIPTION

Fill

137-104-10ABB
{Log modified from Harold Goodale}

Gravel

Shale:

Sand

Shale
Sand

Altitude: 2765 feet
Sitr:

137-104-27BAA
{Log modified from Harold Goodale)

Clay

Lignite

Clay:

Rock

Clay:

Lignite
Clay

Rock

Clay

Rock

Clay:

Sand

137-104-29CAC
{Log modified from Harold Goodale}

Shale---

Lignite
Shale

Sand

Date drilled:  5/15/64
THICKNESS DEPTH
(FEET) {FEET)
12 12

4 16

24 40

95 135

10 145

85 230
Date drilled:  3/31/64
16 16

37 53

5 58

22 80

2 82

8 90

5 95

27 122

2 124

64 188

2 190

25 215

10 225

20 20

23 43

10 53

37 20

30 120




LITHOLOGIC DESCRIPTION

Fiit

137-105-05DDD
{Log modified from Harold Goodale}

Gravel

Lignite
Clay

Lignite

Clay

Sand

Altitude:

Fill

2757 feet

137-105-10ABB
{Log modified from Harold Goodale}

Lignit
Shale

Lignit,

Shale:
Rock

Shale:

Fill

137-105-22DCB
(Log modified from Harold Goodale)

Shale

Sand

Fill

137-105-31B8B
(Log modified from Harold Goodale)

Shale

Sand

Shale:

Sand

132

Date drilled: 11/25/66

THICKNESS DEPTH
(FEET) (FEET)

10 10
8 18
2 20

23 43
7 50

50 100

25 1256

Date drilled:  6/24/74

30 30
10 40
10 50
8 58
227 285
2 287
87 374
1 375

8 383
12 395
415 810
2 812
76 888
2 890
50 940

Datedrilled:  5/01/64

12 12
33 45
95 140

Date drilled: 12/01/63

12 12
10 22
10 32
13 45
18 63




137-105-34AAB
{Log modified from Harold Goodale}

Date drilled:

12/29/72

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET)
Fill 5
Shale: 25
Rock 3
Sand 47
Shaie 13
Lignite 2
Shale 79
Rock 2
Sand 29

137-105-36BBD

{Log modified from Harold Goodale}

Altitude: 2860 feet Date drilled:
Fill 7
Clay 35
Lignite 6
Clay- 42
Rock 2
Clay. 18
Sand 70

137-106-14ACC

{Log modified from Harold Goodale)
Date drilled:

Fill 15
Clay 19
Rock 2
Sand 24

138-100-03ABB

{Log modified from Mann Drilling Co.)

Altitude: 2710 feet Date drilled:
Clay, sandy- 6
Clay, gray 13
Lignite 12
Clay, gray: 83
Lignite. 4
Cley, gray, with lignite stringers- 352
Sand 1
Clay 21
Lignite 8
Clay- 10

(FEET)

5
30
33
80
93
95

174
176
205

8/10/65

7
42
48
920
92

110
180

1/01/1900

15
34
36
60

1/18/74

6
19
31




LOCATION:  138-100-07AAA1

ALTITUDE: 2610

(FT, NGVD)

NEUTRON GAMMA S.P.

(AP RAY

§

NOTE: Rm=6.5@ 17°C.

{Mv)

_|.59+

NDSWC 4921

RESISTIVITY

L 100

I 200

I 300

L 400

I 500 4

I 600 -

+ 700 -

I 800 4

1000

1100+

L1200

(OHM-M}

20 40

134

0-20
20-39

39-51

51-83

83-116

116-164

164-206
206-248

246-268

268-304

304-344

344-350
350-375

375-380
380-422

422-480

480-521

521-603
603-646

646-690

690-715

DATE DRILLED: 7/08/76

DEPTH: 1100
(FT)

DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER

Claystone, yellowish-brown, silty.
Claystone, light-gray, silty.

TONGUE RIVER MEMBER
Lignite.

Claystone, light-olive-gray, silty,
tight.

Sandstone, light-gray, very fine to
fine, argiilaceous, highly calcareous;
carbonaceous trash.

Sandstone, light-gray, very fine to
fine, argillaceous.

Claystone, gray, silty.

Sandstone, gray, fine, very argilla-
ceous.

Claystone, gray, very silty; inter-
bedded thin lignites.

Sandstone, greenish-gray, fine;
minor carbonaceous trash.

Claystone, brownish-gray, carbona-
ceous.

Lignite.

Claystone, brownish-gray, carbona-
ceous.

Claystone, greenish-gray.
Sandstone, light-greenish-gray, very
fine to fine; minor carbonaceous
trash.
Siltstone.

LUDLOW MEMBER

Sandstone, greenish-gray, very
argillaceous.

Claystone, gray, silty, carbonaceous,
Sandstone, light-greenish-gray, very
fine to fine, argillaceous; minor
carbonaceous trash.

CANNONBALL MEMBER

Claystone, greenish-gray; interbed-
ded siltstone.

LUDLOW MEMBER

Siltstone, gray, slightly argillaceous.




[

LOCATIO|

N:

ALTITUDE:
(FT, NGVD)

NEUTRON
(APY)

1000

NDSWC 4921, Continued

138-100-07AAA1

2610

GAMMA S.P.
RAY V)

LOCATION:

ALTITUDE:
{FT, NGVD)

NEUTRON
L]

1000

.39,
i

1,300 -

11,400

|1.,500 -

[-1.600

1,700 -

RESISTIVITY
{OHM-M,

20 a0

715-820

820-823
823-828
828-843
843-870

870-952
952-985

985-1100

NDSWC 4921A

138-100-07AAA2

2610

GAMMA S.P.
RAY v}

~

_Fﬁ’.{.

- 100

200

RESISTIVITY
HM-M;

20 40

0-20

\\—- 20-39

39-51

51-83

83-116

116-164

164-206
206-240

DATE DRILLED: ~ 7/08/76

DEPTH: 1100
{FT,LSD)

DESCRIPTION OF DEPOSITS
CANNONBALL MEMBER
Claystone, greenish-gray, tight.
LUDLOW MEMBER
Siltstone.
Sandstone.
Claystone.

Sandstone, gray, very fine to fine,
argillaceous; interbedded siltstone.

Claystone, gray, slightly silty; inter-
bedded thin lignite.

Sandstone, gray, very fine to fine;
argillaceous near base.

Claystone, gray; interbedded thin
sandstone.

DATE DRILLED:  7/18/77

DEPTH: 240
{FT, LSD}

DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER
Claystone, yellowish-brown, silty.

Claystone, light-gray, silty.
TONGUE RIVER MEMBER
Lignite.

Claystone, light-olive-gray, silty,
tight.

Sandstone, light-gray, very fine to
fine, argillaceous, highly calcareous;
carbonaceous trash.

Sandstone, light-gray, very fine to
fine, argillaceous.

Claystone, gray, silty.

Sandstone, gray, fine, very argilla-
ceous.




NDSWC 4922

LOCATION: 138-101-02BAC DATE DRILLED:  7/15/76
ALTITUDE: 2510 DEPTH: 440
(FT, NGVD) |FT, LSD)
NEUTRON  GAMMA S.P. RESISTIVITY
L] RAY WMV {oHM-M
° 1000 180 20 a0 DESCRIPTION OF DEPOSITS
l |
TONGUE RIVER MEMBER
0-10 Sarnddstone, yellowish-brown, very
fine to medium.
L 100 4 10-30 Klinker, red, gravelly, angular to
subangular.

30-52 Sandstone, yellowish-brown, very
fine to medium; interbedded thin
lignite.

20 . .

52-147 Claystone, light-olive-gray, silty;
interbedded thin lignite.

147-161 Lignite.
L 300 161-309 Interbedded sandstone, siltstone,
claystone, and lignite.
309-348 Sandstone, olive-gray, fine, slightly
argillaceous.
L 400 4 348-361 Lignite.
361-376 Claystone, gray.
376-384 Sandstone, olive-gray, fineto coarse,
predominantly fine.
NOTE: Rm=3.9@20°C. 500
384-390 Claystone, gray, tight.
390-385 Sandstone, olive-gray, fineto coarse,
predominantly fine.
L 600 LUDLOW MEMBER
395-440 Claystone, gray, tight; slightly
sandy near base.
L 7m B
138-101-11DAB
{Log modified from Mann Drilling Co.)
Date dritled:  6/02/63
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Sand: 21 21
Sandston: .5 215
Clay 45 26
Lignite 1 27
Clay 23 50
Sand 55 105
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138-101-19ACC
{Log modified from Kruger Drilling Co.)

Altitude: 2560 feet

LITHOLOGIC DESCRIPTION

iy

Sand

Clay:

Sand
Clay

Sand

Sand and clay

Sand

ay

Sand
Shal

Sand

Shale

Sand

138-102-19BAD
USGS LM-88

Altitude: 2331 feet

Topsoil
Sand, very fin

Gravel, blue, sandy, lumpy; chips of scoria

Clay, blue, hard.

138-102-198DC
USGS LM-69

Altitude: 2236 feet

Topsoil

Sand, very fin

Clay, brown, lumpy, very sticky:

Sand, fine, and brown lumpy clay
Gravel, chips of scoria

Clay, brown, sticky

Date drilled:  9/26/73
THICKNESS DEPTH
(FEET) (FEET)
100 100
50 150
260 410
20 430
10 440
60 500
180 680
10 690
10 700
140 840
25 865
145 1,010
30 1,040
130 1,170
20 1,190
83 1,273
47 1,320
25 1,345
45 1,390
10 1,400
50 1,450

1 1

9 10

5 15

3 18
Date drilled:  5/09/56
1 1

9 10

3 13

1 14

7 21

2 23




138-102-34CCB
{Log modified from Kruger Drilling Co.}

Altitude: 2400 feet Date drilled:  7/07/72
THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
Clay 18 18
Gravel 7 25
lay 55 80
Sand 45 125
Clay 235 360
Sand 40 400
Clay 80 480
Lignit 20 500
Clay 40 540
Sand 20 560
Clay 190 750
Sand 30 780
Clay 160 940
Sand 80 1,020

138-103-04AAA
{Log modified from McDanold Well Drilling)
Aititude: 2455 feet Date drilled:  6/17/68
Silt 19 19
Scoria 9 28
Clay, blue 9 37
Lignite: 6 43
Clay, gray 42 85
Clay, sandy 153 238
Lignite 2 240
Clay, gray 6 246
Lignite 4 250
Clay, gray 65 315
Clay, sandy 99 414
Rock 3 417
Sand 19 436
138-103-08DCD
{Log modified from Harold Goodale)

Altitude: 2675 feet Date drilled:  5/08/64
Fill 12 12
Clay; 6 18
Scoria: 3 21
Clay 59 80
Lignit 3 83
Clay 32 115
Lignite 5 120
Clay 68 188
Lignite 6 194
Clay 56 250
Lignite 10 260
Clay 20 280
Sand 45 325
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Altitude: 2700 feet

LITHOLOGIC DESCRIPTION

138-104-06DDC

{Log modified from Harold Goodale)

Date drilled:  6/30/67

THICKNESS DEPTH
(FEET) (FEET)

Fill 8 8
Clay 22 30
Lignite. 5 35
Clay 15 50
Lignite 5 55
Clay 15 70
Sand 32 102

Altitude: 2590 feet

138-104-12BAD

(Log modified from Harold Goodale)

Date drilled:  5/02/64

Fill 12 12
Shale 63 75
Sand 50 125

LOCATION:

ALTITUDE:
{FT, NGVD}

NEUTRON  GAMMA S.
L]

RAY

[ 1000

NOTE: Rm=39@20°C.

138-105-07CCD

2926

P.
v}

.59,
|

100

L 400

NDSWC 4939

RESISTIVITY
(OHM-M

20

40

0-45

45-85

85-95
95-113

13121
121-150
150-164
164-172
172-237
237-283

283-352

352-380

DATE DRILLED:  7/28/76

DEPTH: 380
(FT, LSD)

DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER

Claystone, pale-yellowish-brown,
very silty.

Claystone, light-gray; interbedded
thin lignite.

Sandstone, light-gray, argillaceous.

Claystone, gray, silty, carbonaceous,
bentonitic.

Lignite.

Claystone, gray.

Sandstone, gray, silty, argillaceous.
Claystone, gray.

Sandstone, gray, very fine, silty.

Claystone, gray, silty; interbedded
lignite.

Sandstone, gray, very fine to fine.
LUDLOW MEMBER

Claystone, light-greenish-gray, silty.




138-105-09CCC
(Log modified from Harold Goodalej

Datedrilled:  8/04/66
THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
Fill 4 4
Clay 13 17
Lignite 1 18
Clay 37 55
Sand 3 58
Lignite 4 62
Sand: 3 65
Clay 60 125
Lignite 6 131
Clay 19 150
Sand 47 197
NDSWC 4933
LOCATION:  138-106-11AAA DATE DRILLED: 7/16/76
ALTITUDE: 2887 DEPTH: 60
(FT, NGVD) {FT, LSD)
GAMMA
RAY
DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER
0-25 Claystone, yellowish-brown, silty,
tight,
I 50 25-38 Claystone, dark-gray, slightly sandy.
38-49 ‘Lignite.
49-60 Claystone, gray, silty, carbonaceous.
L 1004
L 150
I 200
I 2507
l 3004
I 3504
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LOCATION:
ALTITUDE: 2695
(FT, NGVD)
NEUTRON  GAMMA S.P.
w RAY Vi

W

_l.,5_°.|,

139-100-14CCC

I 100

I 200 -

_7m..

901

1,000

1,100

11,200 -

NDSWC 5145

RESISTIVITY
HM~M,

20

)
S

H

141

05

5-10

10-15
15-64
64-76

76-186

186-194
194218

218-224
224299

299-414

414-436

436-468

468-507

507-613
513519

519-622

DATE DRILLED:  7/19/77

DEPTH: 522
{FT, LSD}

DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER
Claystone, reddish-brown, sandy.

Claystone, light-yellowish-gray,
sandy.

Claystone, light-yellowish-gray.
Claystone, light-olive-gray.
Lignite.

Claystone, light-gray, silty, carbona-
ceous; bentonitic near base.

Lignite,

Claystone, light-gray, silty, carbona-
ceous, tight.

TONGUE RIVER MEMBER
Lignite.

Sandstone, light-gray, very fine to
fine, silty, bentonitic.

Claystone, gray, silty; interbedded
thin sandstone and lignite.

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

Claystone, gray, silty to slightly
sandy, tight.

Sandstone, light-gray, very fine to
fine.

Lignite.

Claystone, light-gray, silty, tight,
bentonitic.

Lignite.




LITHOLOGIC DESCRIPTION

139-101-01CCB

{Log modified from Kruger Drilling Co.}

Clay

Lignite:

Sand

Clay

Lignite:

Clay:

Sand, fine

Clay:

Sand, fine

1ay

Lignite
1

1ay

Sand, very fine:

Lignite

Clay

139-101-11CBA

{Log modified from Kruger Drilling Co.}

Clay

Coal
Clay.

Clay, sandy

Clay.

Rock

ray

Coal

Sand, fine

lay

Sand, fine:

Coal
Clay

Sand, coarse

Altitude: 2530 feet

139-101-14BDC2

{Log modified from Kruger Drilling Co.)

Clay:

Scoria
Clay-

Sand

Clay

Sand

Clay
Sand

Clay

Sand

Clay

Sand
Clay.

Sand

Clay

Sand

Clay, brown

Sand

142

Date drifled: 1973
THICKNESS DEPTH
{FEET) (FEET)
80 80
10 90
10 100
35 135
10 145
55 200
20 220
20 240
20 260
80 340
10 350
170 520
20 540
20 560
20 580
Date drilled: 10/02/73
90 90
20 110
40 150
10 160
193 363
9 362
48 410
10 420
30 450
30 480
20 500
10 510
10 520
40 560
Date drilled:  8/25/75
8 8
24 32
178 210
30 240
200 440
20 460
180 640
20 660
80 740
55 795
45 840
40 880
370 1,250
120 1,370
70 1,440
40 1,480
10 1,490
65 1,555




139-101-17CDA
(Log modified from Kruger Drilling Co.)

Altitude: 2520 feet Date drilled:  9/01/73
THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
Sand 10 10
Scoria: 33 43
Clay 37 80
Lignite 5 85
Clay 95 180
Clay, sandy 20 200
Clay 20 220
Lignite 15 235
lay 125 360
Lignite- 10 370
Clay 50 420
Lignite 20 440
Clay 20 460
Sand, very fine 30 490
Clay. 30 520
Clay and rock 20 540
lay: 10 550
Sand, white, medium, and rock: 30 580
Clay 140 720
Sand 20 740
Clay- 40 780
Sand 20 800
Clay- 10 810
Sand, coarse: 10 820
Rock: 20 840
Clay and thin lignite: 130 970
Sandi 10 980
Sand, fine 20 1,000
Clay 35 1,035
Sarnl 5 1,040
Clay and rocks 15 1,055
Sand 5 1,060
Sand and clay streaks: 20 1,080
Clay 60 1,140
Sanci 20 1,160
Lignite and clay - 15 1,175
Sanci 8 1,183
Clay 12 1,195
Sand 25 1,220
Shale: 35 1,255
Sand 35 1,290




LOCATION:  139-102-03BAC

ALTITUDE: 2300

(FT, NGVD)

NEUTRON  GAMMA
Pl RAY
\- 10
L 20 4
30 4
| 40
L 50 4
| 60
I 704
L 80
90

100 4
I 110
L 120

NDSWC 5123

05

5-23

23-35

DATE DRILLED: 6/22/77

DEPTH: 35
(FT, LSD}

DESCRIPTION OF DEPOSITS
ALLUVIUM

Sand, yellowish-brown, very fine
to medium, silty,

Gravel, medium to coarse, sandy,

poorly sorted, angular to sub-
rounded; klinker and lignite chips.

TONGUE RIVER MEMBER

Claystone, light-gray, very sandy
and silty.




NDSWC 5122, 5122A

LOCATION:  139-102-03BCB1, 2

ALTITUDE: 2300
{FT, NGVD)

NEUTRON
e S

0-11
- 10 1 11-29
L 20
3 30“ 29-40
:? 40 4 40-74
"
I 60 4
’»70—
74-98
- 80 -
. g0
\\ 08102
[ 100 1
I t10
120 J 145

DATE DRILLED: 6/22/77

DEPTH: 102
(FT, LSD)

DESCRIPTION OF DEPOSITS
ALLUVIUM

Silt, yellowish-brown,

Gravel, very sandy; abundant klinker
and lignite chips.

TONGUE RIVER MEMBER

Sandstone, very fine to fine, silty,
argillaceous.

Claystone, light-gray, bentonitic;
silty near base.

Lignite.

Claystone, light-gray, silty, ben-
tonitic.




NDSWC 5121

LOCATION:  139-102-04DAA DATE DRILLED; 6/21/77
ALTITUDE: 2300 DEPTH: 60
(FT, NGVD) (FT, 15D}
NEUTRON  GAMMA
{API) RAY
—_—) DESCRIPTION OF DEPOSITS
ALLUVIUM
0-16 Clay, light-yellowish-gray, siity,
sandy; with abundant fignite chips.
L 10
16-23 Gravel, fine to coarse; abundant
klinker chips.
r 2°J TONGUE RIVER MEMBER
2340 Sandstone, silty.
- 30
f 40 l 40-60 Claystone, light-greenish-gray, silty.
3w
I &0 4
L 720 4
139-102-10CAD
USGS LM-72
Altitude: 2290 feet Date drilled: 5/10/56
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Topsoil 1 1
Clay, hard 9 10
Sand, fine, chips of scoria 5 15
Sand, coarse, moist; chips of scoria 17 32
Clay, black, sticky 1 33




139-102-10DBD1
(Log modified from Harold Goodale}

Altitude: 2295 feet Date drilled: 10/18/67
THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
Filt 12 12
Gravel 28 40
Clay 50 90
Lignite 7 97
Clay. 13 110
Sand: 45 166
lay 95 250
Sand 40 290
Rock 2 202
Clay 16 308
Rock 2 310
Clay. 15 325
Rock 2 327
tay 98 425
Rock 4 429
Sand 31 460

139-102-17CAC2
{Log modified from K. D. Thompson}

Altitude: 2365 feet Datedrilled:  7/25/73
Topsoil 1 1
Clay, yellow, sandy- 34 35
Lignite, scoria, and sand 10 45
Clay, yellow 25 70
Sand, fine, and scoria 10 80
Clay, blue 50 130
Sand, fin 5 135
Shale;with lignite layers: 315 450
Clay, fine, sandy 80 530
Shale; with layers of lignite and rock: 180 710
Sand, fine 15 725
Shale 205 930
Sand, fine 20 950
Shale 40 990
Sandstone, brown: 40 1,030
Shale 45 1,075
Sand 25 1,100
Shale 25 1,125
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Altitude: 2465 feet

LITHOLOGIC DESCRIPTION

139-102-1BACA
{Log modified from K. D. Thompson)

Clay, yellow; sandy:

Sand and scoria

Clay, blue:

Sil, fine, sandy

Shale; with lignite streaks

Clay, fine, sandy:

Sandstone

Shale; with lignite streaks

Sand, fine; with clay
Qhali

ohal

Sand, fine:

Shale:

Sandstone, brown
Shale

Sand and thin rock.
Shale:

Altitude: 2328 feet

139-102-20ABB
{Log modified from McDanold Well Drilling)

Silt and scoria

Gravel and scoria

Lignite

Clay, gray; with thin sand streaks

Lignite
Sand

Rock

Clay, gray
Rock

Clay, gray
Rock:

Clay, gray

ianite.

ignite:

Sand

Rock
Sand

Rock

Clay

Adttitude: 2310 feet

Sand, very fine

139-102-29CAA
USGS LM-70

Sand, fine; small rock:

Gravel

Clay, blue, very hard

148

Date drilled: 8/15/73
THICKNESS DEPTH

(FEET) (FEET)
50 50
25 75
65 140
16 156

320 475
15 490
15 505

225 730
55 785

185 970
30 1,000
20 1,020
40 1,060
60 1,120
60 1,180
20 1,200

Date drilled:  9/13/68

20 20
38 58
23 81
132 213
7 220
46 266
1 267
77 344
1 345
53 398
1 398
21 420
4 424
1 435
1 436
13 449
2 451
9 460
Date drilted:  5/10/56
9 9
4 13
6 19
4 23




139-102-29DCC

USGS LM-71
Altitude: 2310 feet Datedrilied:  5/10/56
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Sand, very fine; chips of scoria at 7 feet 1 1
Gravel, wet; chips of scoria 12 23
Clay, black, very sticky 5 28
NDSWC 4940
LOCATION:  139-103-32DBB DATE DRILLED: 7/28/76
ALTITUDE: 2535 DEPTH: 400
(FT, NGVD}) {FT,LSD)
NEUTRON  GAMMA S.P, RESISTIVITY
ar) RAY V) HM-M
° 1000 _}.g_l* 20 .0 DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER
012 Sandstone, yellowish-brown, very
fine to fine, slightly argillaceous.
I 100 1 12-25 Claystone, yellowish-brown, soft.
25-35 Sandstone, dark-yetlowish-gray.
35-75 Claystone, light-greenish-gray, ben-
tonitic.
- 200 |
75-130 Sandstone, light-bluish-gray, very
fine to fine.
130-135 Claystone, gray.
+ 300 + 135-138 Lignite.
138-151 Claystone, light-greenish-gray.
151-154 Lignite.
I 400 4 154-180 Siltstone, gray.
NOTE: Rm=4.8@23°C. 180-220 Claystone, highly carbonaceous.
220-224 Lignite.
I 500 224230 Claystone, light-greenish-gray.
230-260 Sandstone, gray, very argillaceous;
interbedded siltstone.
260-320 Sandstone, gray, argillaceous.
+ 600 4
320-400 Claystone, gray; interbedded thin
sandstone, siltstone, and lignite.
L 7m 4
- m B
L ggg 4 149




Altitude: 2800 feet

LITHOLOGIC DESCRIPTION

Sand

139-104-22ACA
(Log modified from Harold Goodale}

Lignite
Clay

Rock

Clay
Sand

Attitude: 2740 feet

Fill

139-104-22CDD
(Log modified from Harold Goodaie)

Clay

Lignite
Clay

Rock

Sand

Altitude: 2730 feet

Sand

139-104-28BAB
(Log modified from Harold Goodale}

Shal

Lignite

Shal

Lignite
Shal

Rock

Shal

Rock
S'»\ {a.

Sand

Altitude: 2840 feet

Fill

139-104-3180D
({Log modified from Harold Goodale)

Scoria and shale

Clay

Lignite

Clay.

Lignite

Clay-
Lignite

Date drilled:  7/16/64
THICKNESS DEPTH
(FEET) (FEET)

30 30

5 35

132 167

3 170

10 180

80 260

Date drilled:  7/13/64
17 17

73 80

7 97

93 190

5 195

25 220

Date drilled: 10/12/72
16 16

109 125

10 135

15 150

5 165

147 302

5 307

263 570

3 573

27 600

40 640
Datedrilled:  7/17/65
12 12

33 45

40 85

10 95

15 110

5 115

60 175

5 180




LITHOLOGIC DESCRIPTION

139-105-01AAB

{Log modified from Harold Goodale)

Fill
Clay

" Lignite
1:

ay

Lignite

Clay.

Lignite

Clay
Sand

Altitude: 2790 feet
Fill

139-105-04AAC

{Log modified from Harold Goodale}

Clay

Lignite:

ignit

Altitude: 2831 feet

139-105-13BBC

(Log modified from Harold Goodale)

e

Lignite
Shale

Sand

Shal

Sand

Shale——

Rock:

Shale

Lignit

Shal

Sand
Shale

Lignite
Shale

Lignite
Shale

Rock:

Sand

Date drilled: 12/08/66

THICKNESS DEPTH

(FEET) (FEET)
11 1
87 98

6 104

56 160
10 170
80 250

5 255

5 260

20 280

Datedrilled:  9/13/66
7 7

25 32

4 36

27 63

7 70

70 140
10 150

Date drilled:  5/10/73
8 8

7 15

2 17

131 148
5 183

25 178

4 182

18 200
20 220
50 270
30 300
36 336

2 338
102 440
10 450
270 720
30 750
55 805
10 815
165 980
15 995
70 1,065
12 1,077
123 1,200




LITHOLOGIC DESCRIPTION

Fill

139-105-19CB8
{Log modified from Harold Goodale)

Clay:

Lignit

Clay

Lignits
Clay

Sand
Cla\’

Rock

Ciay

Rock

Sand

Fill

139-105-29BBB
{Log modified from Harold Goodale}

Clay.

Lignite.

Clay

Lignite
Clay

Sand

152

Date drilled:  8/17/67
THICKNESS DEPTH
(FEET) {FEET)

3 3

21 24

6 30

19 49

4 53

52 105

10 115

40 155

1 156

14 170

1 171

31 202
Datedrilled: 11/27/63
12 12

8 20

5 25

35 60

4 64

46 110

24 134




LOCATION:

ALTITUDE: 2879

{FT, NGVD}
NEUTRON  GAMMA S.P
aP) RAY vl

1500

139-105-30CCD

LS
I

|
1

- 100

I 150 -

I 260

I 300

I 350

L as0

I 500

I s50 4

NDSWC 4930

RESISTIVITY
HM=-M)

20

40

153

0-4

414

1424

24-27
27-88

88-91

91-153

1563-166

166-187

187-191

191-200

DATE DRILLED: 7/16/76

DEPTH: 200
{FT, LSD}

DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER

Claystone, pale-yellowish-brown,
silty, tight.

Sandstone, yellowish-brown, very
fine.

Claystone, light-yellowish-brown,
carbonaceous.

Lignite.

Claystone, greenish-gray, silty; inter-
bedded sandstone.

Lignite.

Claystone, greenish-gray, carbona-
ceous; interbedded thin lignite and
sandstone.

Lignite,

Claystone, gray, silty, tight, car-
bonaceous.

Lignite.

Claystone, gray, silty, tight, car-
bonaceous.




LOCATION:  139-105-30DDD
ALTITUDE: 2870
{FT, NGVD)
NEUTRON GAMMA S.P. RESISTIVITY
(APH) RAY  mv) (0HM-M)
° 1000 _|,5£_|, 20 40
I 100
9 2w -4
F 300
- 4m B
L 500 4
| 600
| 700 4
- 800 -
I 900 H
NOTE: Rm=1.2 @ 23°C.

| 10004
11004
L1200 -

NDSWC 4938

154

018

18-20
20-80

80-105

105-148
148-161
161-174
174-180
180-196
196-240
240-246
246-277
27731
321-338

338-386
386-393
393-418

418-450

450-507
507-580

580-600
600-637
637-650
650-687
687-736
736-780

DATE DRILLED: 7/27/76

DEPTH: 780
FT)

DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER

Claystone, pale-yellowish-brown, very
silty.

Lignite.

Claystone, dark-gray; interbedded
thin lignite.

Sandstone, light-gray, very fine to
fine.

Claystone, light-olive-gray, silty.
Lignite.
Claystone.
Lignite.
Claystone, light-greenish-gray.
Sandstone, gray, fine.
Lignite.
Claystone, gray, silty.
Sandstone, light-greenish-gray, fine.
Siltstone.

LUDLOW MEMBER
Claystone, gray, silty.
Sandstone.

Interbedded siltstone, claystone, and
lignite.

Sandstone, gray, argillaceous.
LEBO MEMBER
Claystone, gray; interbedded lignite.

Sandstone, gray, silty; numerous inter-
bedded thin siltstone.

LUDLOW MEMBER
Lignite.
Claystone, gray; interbedded lignite.
Sandstone, gray, very fine to fine.
Claystone, gray; interbedded lignite.
Sandstone, gray, very fine to fine.

Claystone, gray; interbedded lignite.




140-101-32BCC
{Log modified from Kruger Drilling Co.)

Altitude: 2420 feet Date drilled: 10/15/73

THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Scoria and clay 20 20
Clay 60 80
Lignite 5 85
Clay 355 440
Sand 60 500
lay: 60 560
Sand 40 600
lay 140 740
Sand 40 780
Clay. 30 810
Sand 30 840
Clay 60 900
Sand 30 930
Clay 160 1,000
Sand 10 1,100
Clay 100 1,200
Sand 40 1,240
Clay 50 1,290
Sand 30 1,320
140-101-32DAB

(Log modified from Kruger Drilling Co.)
Datedrilled: 12/17/73
Clay 80 80
Lignit 20 100
Clay 20 120
Sand 20 140
Clay 340 480
Sand 40 520
Clay 220 740
Sand 20 760
Clay 50 810
Sand 30 840
Clay 13 953
Sand 27 980
Clay 40 1,020
Sand 30 1,050
Clay 270 1,320
Sand 60 1,380
Clay 40 1,420
Clay, sandy: 30 1,450
nd 40 1,490
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usDI
{Log modified from Schiumberger)

LOCATION:  140-101-35DAD DATE DRILLED: &/ /73
ALTITUDE: 2770 DEPTH: 1930
{FT, NGVD} {FT, LSD)
GAMMA S.P. RESISTIVITY
RAY V) (OHM-M
150 8 16 DESCRIPTION OF DEPOSITS
[ 1
SENTINEL BUTTE MEMBER
0-30 Claystone and sandstone, light-
olive-gray, silty.
100 3035 Claystone, silty, lignitic.
35-40 Claystone and sandstone.
40-45 Siltstone and claystone.
200 4570 Siltstone, sandy.
70-84 Claystone, lignitic.
84-96 Lignite.
300 4 96-100  Claystone, silty.
100-108 Lignite.
108-116 Claystone, silty.
400 - 116-120  Limestone.
120-207 Claystone, silty, sandy, carbona-
ceous.
207-211 Limestone.
F Sm 4
211-250 Claystone, silty, sandy, carbona-
ceous.
4 250-254 Lignite.
I 600 1 254292  Claystone, silty; thin bed of lime-
stone at 260 feet.
292-304 Lignite and shale, carbonaceous.
TONGUE RIVER MEMBER
- 7m -
g 304-316 Claystone, silty,
316-328 Lignite.
200 328-336 Sandstone, silty, clayey.
336-342 Lignite.
342-429 Sandstone and claystone.
429-434 Lignite.
- 900 4
434484 Claystone, sandy, carbonaceous,
484510 Sandstone.
510-514 Claystone, carbonaceous.
11,000
514-564 Sandstone.
564-578 Lignite.
578-642 Sandstone and claystone.
1,100
642-652 Lignite.
652-716 Sandstone and claystone.
"'mJ 156




USDI, Continued
{Log modified from Schiumberger}

LOCATION: 140-101-35DAD DATEDRILLED: 6/ /73

ALTITUDE: 2770 DEPTH: 1930

(FT, NGVD) (FT, LSD}

GAMMA S.P. RESISTIVITY
RAY MV} HM-M
_Lse], 8 18 DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER,

Continued

716-720 Limestone,
1.3001 720-750  Sandstone.
750-770 Lignite.
770-785  Sandstone.
‘-‘°°l 785-798  Claystone.
798-804 Lignite.
804-834 Lignite and claystone.
1,500 LUDLOW MEMBER
834-866 Lignite and claystone.
866-878 Lignite.
nsoﬁ 878896  Claystone.
896913 Lignite and claystone.
913940 Claystone, silty.
1,700 940963  Sandstone.
963968 Limestone.

CANNONBALL MEMBER
r 1,800 968-994  Siltstone, sandy.
994-998 Limestone.
998-1030  Siitstone, sandy.
| 1,900 1030-1034  Limestone.
1034-1064 Claystone, sandy.
1064-1066 Limestone.
2,000 1066-1102  Claystone.

LUDLOW MEMBER

1102-1106  Limestone.
r—z,uoo 1106-1168  Sandstone and claystone.
1168-1172  Lignite.
1172-1202  Claystone and lignite.
| 2,200 1202-1208 Lignite.
1208-1234  Sandstone, silty.
1234-1238  Limestone.
| 2,300 1238-1256  Siltstone and sandstone,

1256-1263  Lignite.

\.2,400_
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USDI, Continued
{Log modified from Schlumberger}

LOCATION: 140-101-35DAD
ALTITUDE: 2770
{FT, NGVD}
GAR':vA 2‘ \'l’l RESIEJI_\’I‘ITY
_f.ﬁ’.|* 8 18
1263-1306
2500 1306-1320
1320-1350
1350-1354
2,600 1354-1392
1392-1398
1398-1430
I 2,700
1430-1448
1448-1450
2.800 1450-1494
1494-1503
1603-1550
| 2,000 1650-1554
15564-1674
16741732
3,000 1732-1735
1735-1785
| 3,100 1785-1875
1875-1930
3,200
3,300 ]
- 3,400
| s.500
L3600 158

DATE DRILLED: 6/ /73
DEPTH: 1930
(FT, LSD)

DESCRIPTION OF DEPOSITS

LUDLOW MEMBER,
Continued

Sandstone.

Lignite and claystone.
Sandstone and siitstone.
Limestone.

Sandstone.

Limestone.

Sandstone.

HELL CREEK FORMATION
Claystone, carbonaceous.
Limestone.

Claystone, carbonaceous.
Lignite.
Claystone.
Limestone.
Claystone, silty.
Sandstone.
Limestone.
Claystone and siltstone.
FOX HILLS SANDSTONE
Sandstone.

Claystone, silty, sandy.




140-102.01DBD1

(Log modified from S.W.C.C. Project No. 1326)
Test hole program
Test hole 1-1326

Altitude: 2239 feet

LITHOLOGIC DESCRIPTION

Sand, fine to very coarse, some gravel. Poorly to moderately sorted, but may be

in stratified well-sorted layers. Subangular to subrounded. Predominately quartz

with: high scoria and lignite content, also some shale and limestone. The shale,

scoria, and lignite grains and pebbles are tabular, rounded, and smooth. Taking

water and appears to be very permeable. Medium gravel about 17 to 20 feet-----------------
Clay, light-olive-gray, smooth, soft, plastic, cohesive, sticky, very tight,

calcareous. Water in mud pit milky. Poor sample return

140-102-01DBD2

(Log modified from S.W.C.C. Project No. 1326)
Test hole program
Test hole 2-1326

Altitude: 2238 feet

Sand, fine to medium, well-sorted
Sand, very clayey, grayish-brown, loosely to moderately consolidated------
Sand, fine to coarse, some gravel, poorly to moderately sorted, saturated
Lignite, black, fissile

Clay, smooth, light-olive-gray
Clay, smooth, light-olive-gray to light-brown

140-102-10DDA
{Log modified from K. D. Thompson)

Altitude: 2345 feet

Clay, yellow
Shale, blue
Lignite
Shale

Shale, sandy:
Shale, brown:
Sandstone
Lignite
Shale

Lignite
Shale
Sand and shal

Shale; with thin lignite streaks:
Sandstone, hard
Shale, hard
Lignite
Shale, hard
Sand
Shale
Rock
Shale
Sandstone
Shale; with lignite streaks:
Sandstoni
Shale, dark
Sandstone
Shale, dark
Shale, sandy
Sand layers:
Sand
Shale, dark

Date drilled:  5/26/63

THICKNESS DEPTH
{FEET) (FEET)

21 21
21 42

Date drilled:  5/26/63

2 2

3 5
10 15
4 19
18 37
5 42
15 15
50 65
10 75
105 180
50 230
5 235
20 255
10 265
5 270
20 290
31 321
12 333
174 507
3 510
244 754
12 766
22 788
8 796

4 800

1 801
24 825
5 830
59 889
14 9203
142 1,045
10 1,055
90 1,145
32 1177
11 1,188
8 1,196
37 1,233




Altitude: 2252 feet

140-102-11ADD
{Log modified from George Askins)

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
Clay, sandy 15 15
Gravel 10 25
Clay, sandy 30 55
Coal 5 60
Clay, sandy 10 70
Limestone 3 73
Clay, gray 82 155
Rock: 5 155.5
Streaks of sand 495 205
Shal 35 240
Coal 18 258
Shale 4 262
Coal 1 263
Shale, gray 2 265
Coal 1 266
Shale, sandy 9 275
Coal, soft 6 281
Shale; streaks of sand 19 300
Hard shell 1 301
Shale- 6 307
Hard shell 5 3078
Shale, light-gray 16.5 324
Coal 4 328
Shale, greenish 12 340
Hard shell 5 340.5
Sand 35 344
Shale: 3 347
Sand 3 350
Shale: 15 365
Coal 3 368
Shale: 7 375
Sand 45 420
Shale, sandy 5 425




NDSWC 4923

LOCATION: 140-102-19DDB
ALTITUDE: 2380
(FT, NGVD)
NEUTRON  GAMMA S.P. RESISTIVITY
api) RAY V) HM-M
0 1000 _|_5_°_{, 20 40
0-10
10-16
- ]w 4
16-18
18-30
30-40
- m .
40-52
52-61
61-152
- m .
152-218
NOTE: Rm=4.1@22°C. L 00 218-238
238-261
261-337
F 500
F 600 4
L 7m -
I 800
I 900
1,000
1,1004
L1,200 -

DATE DRILLED:  7/14/76
DEPTH: 337
(FT, LSD)

DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER

Claystone, yetlowish-brown.
Claystone, gray.

Lignite.

Claystone, gray.

Claystone, pale-yellowish-gray.
Claystone, light-gray.

Lignite.

Claystone, gray, very silty, carbona-
ceous.

Sandstone, gray, argillaceous; car-
bonaceous trash.

Siltstone, gray, argillaceous.
Lignite,

Ciaystone, dark-brownish-gray, silty.




140-102-22DBD
(l.og modified from Kruger Drilling Co.)}

Altitude: 2260 feet Date drilled: 11/13/76
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Gravel 25 25
Rock: 2 27
Clay 31 58
Sand 42 100
Coal 35 135
Clay. 68 203
Rock 2 205
Clay. 75 280
Sand 85 365
lay 151 516
Rock 2 518
Sand 22 540
Clay 130 670
Sand: 20 690
Clay 60 750
Clay, sandy 230 980
Clay 30 1,010
Sandrock: 2 1,012
Sand 68 1,080
140-102-22DCD
{l.og modified from Kruger Drilling Co.)
Aftitude: 2260 feet Datedrilled:  5/01/73
Sand and gravel 30 30
Rock 4 34
Sand 46 80
Clay 20 100
Sand 30 130
Clay 10 140
Lignite 20 160
lay 160 320
Sand 20 340
Clay, sandy 40 380
Clay: 150 630
Sand 40 570
Clay 80 660
Sand 27 687
Clay 173 860
Lignite- 10 870
Clay 25 895
Rock: .5 895.5
Clay- 445 940
Sand 40 980
Clay, brownish-gray 30 1,010
Sand 32 1,042
Clay 3 1,045
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140-102-268B8B
{Log modified from Midwest Well and Pipe Co.)

Altitude: 2290 feet Date drilied: 1957
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Topsoit 3 3
Clay, gray 11 14
Clay, yellow 4 18
Sard and gravel 15 33
Clay, yellow- 1 34
Lignit 6 34.6
Sard, white 34 33
Sandstone, hard 2 40
Clay, white 1" 851
Lignite 1 52
Shele, carbor 1§ 2 54
Sarid, gray 86 140
Clay, sandy 8 148
Clay, dark 4 152
Lignite, hard 30 182
Soapstone, white- : 26 208
Clay, dark 13 219
Stone, hard .6 219.6
Clay, light-gray 18.4 238
Stone. .6 238.6
Clay, blue: 655.4 294
Sand, blue, fine, loose 26 320
Clay, fine, sandy, silty- 10 330
Clay 5 33
Clay, sandy: 15 350
Clay, blu 1 361
Clay, sandy 25.6 386.6
Sandstone 4 387
Clay, blue 15 402
Sandstone, hard 1.6 403.6
Clay, blue 41.4 445
Clay, blue, sandy- 1 456
Clay, blue, hard 18 474
Clay, sandy. 4 478
Sandstc 24 480.4
Clay, white, fine, sandy 9.6 490
Sand, fine, very silty 31 521
Clay, blu 2 623
Clay, dark, hard 7 630
Soapston 8 538
Lignit 2 540
Sand, fine, hard 31 571
Clay, fine, sandy: 35 606
Lignite 7 613
Sandstone: 1.6 614.6
Clay, gray: 2.4 617
Soapstone, hard 53 670
Sand 16 686
Stone, hard 3 689
Sand, fine 26 715
Lignite- 2 717
Soapstor 9 726
Lignite 4 730
Clay, blue 10 740
Lignite 4 744
Clay, dark 26 770
Lignite 4 774
Clay, blue: 30 804
Lignite 5 809
Clay, blue: 5 814
Lignite 8 822
Soapstone, hard 38 860
Lignite 4 864




Altitude: 2290 feet

140-102-26BBB, Continued
{Log modified from Midwest Well and Pipe Co.)

Date drilled:

1957

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET)
Shale, dark, hard 16
Lignit 10
Clay, dark, hard 50
Sand, fin 9
Sandstone 6
Sand, fine 1.4
Sandstor 11
Clay, blue 5
Shale, brown, carbonaceol 8
Lignit 2
Shale, soft 4
Shale, hard 22
Sand, fine, silty, soft 69
140-102-26BCA
(Log modified from K. D. Thompson)

Altitude: 2285 feet Date drilled:
Clay and silt: 18
Sand, gravel, and scoria 12
Clay 90
Lignite 25
Clay and shale- 135
Sand, fin 30
Shale 110
Sand 20
Shal 185
Sand, fin 20
Shale: 320
Sand 30
Rock, hard 4
Shale 36
Sand 45
Shale, hard 4

164

(FEET)

880
890
940
949
949.6
951
962
967
975
977
1,018
1,040
1,109

5/14/66

1,084




Attitude: 2290 feet

LITHOLOGIC DESCRIPTION

140-102-26CAA
(Log modified from Kruger Drilling Co.)

Clay, sandy

Sanid
Lignite

Clay:

Sard

Clay

Sand

1

Sand
Clay.

Lignite-

Sand

Altitude: 2350 feet

140-102-27BAD
{Log modified from Kruger Drilling Co.)

Clay.

Ligniti
Clay

L t

Cl;','

Sand:
Ligniti

Cl;;
Sand, greenish, fine

Clay

Sand, fine

Clay

Sand, sticky

Clay

Sand
Clay

Sand

Altitude: 2270 feet

140-102-28DDD
{Log modified from Harold Goodale)

Scoria, sand, and gravel

Lignite

Shale:

Sand
Li

Date drilled:  6/27/72
THICKNESS DEPTH
(FEET) (FEET)
15 15
13 28
32 60
50 110
30 140
120 260
40 300
70 370
10 380
130 510
10 520
100 620
20 640
20 660
Datedrilled: 8/27/76
6 6

6 12

48 60
10 70
0 160
60 220
30 250
120 370
70 440
25 465
10 475
45 520
40 560
170 730
50 780
220 1,000
60 1,060
Date drilled:  9/26/73
38 38
17 55
10 65
35 100
30 130
130 260
40 300
15 315

4 319
121 440
60 500




Altitude: 2505 feet

LITHOLOGIC DESCRIPTION

140-103-02CDC

{Log modified from K. D. Thompson)

Clay, yellow, sandy.

Lignite:

Clay, yellow, and scoria

Clay, fine, sandy-
Clay, blue

Sand, fine, silty:

Shale, blue-

Lignite
Shale:

Sand, fine.

Shale; with lignite streaks
Sand, fine, silty

Shale

Rock, hard

Shale

Sandstone, brown
Shale, dark

Sand

Altitude: 2600 feet

140-103-09DAB

{Log modified from K. D. Thompson)

Shale, yellow

Shale rock:
Shale.

Lignite

Shal

Sandstor

Shale; with very thin lignite streaks

Shale, sandy:

Shale, brown, very hard

Clay, white, sandy

Shale, dark

Shale, very hard

Shale, brown, hard

Shale
Sandstc

Sand

Shale, sand, and lignite; thin layers.

Sand

No lithologic description

166

Date drilled:  7/11/73
THICKNESS DEPTH
(FEET) (FEET)
5 5

3 8

62 70
10 80
245 325
10 335

5 340

40 380
130 510
5 515
310 825
10 835
405 1,240
10 1,250
110 1,360
40 1,400
15 1,415
40 1,455
Date drilled: 7/17/67
40 40

1 41
19 60
3 63
17 80
5 85
200 285
15 300
5 305

5 310
50 360
20 380
145 525
5 530
120 650
50 700
30 730
20 750
350 1,100
20 1,120
50 1,170
110 1,280
10 1,290
30 1,320
85 1,405
40 1,445
- 1,462




Altitude: 2458 feet

LITHOLOGIC DESCRIPTION

Fill, sandy

140-103-23BCB

{Log modified from Harold Goodale}

Lignite-

Clay

Lignite-

Clay

Lignite
Clay.

Sand

Clay

Sand

Altitude: 2620 feet

Fill

140-103-29DDD

(Log modified from Harold Goodale)

Clay

Lignite:

Clay-

Lignite-

Sand:

Scoria:

140-104-06BAA

{Log modified from Harold Goodale)

Date drilied: 11/18/66
THICKNESS DEPTH
{FEET) (FEET)
43 43

1 44

6 50

12 62

38 100

8 108

42 150

2 162

16 168

7 175
Datedrilled:  9/27/67
15 16

50 65

2 67

43 110

15 125

17 142

Date drilled:  9/06/66
15 15

23 38

2 40

70 110

25 135

30 165
5 170°

17 187

3 190

30 220

10 230

30 260

10 270

40 310

5 315

155 470

2 472

18 490

60 550




LITHOLOGIC DESCRIPTION

Fill

140-104-07DDA

{Log modified from Harold Goodale}

Clay

Lignite
1

lay

Lignite-
1

ay

Lignite-

Sand

Lignite.

Clay:

Lignite

No lithologic description

140-104-12ADB
{Log modified from Moe Dritling Co.}
Altitude: 2668 feet
Clay, yellow:
Clay, gray:

Sand, green, chunky:

Sandstone, gray, medium-hard

Sand, green, chunky

Lignite

Clay, gray:
Sand, fine

Lignite

Clay, brown

Clay, gray

Sand, gray, sifty

Sandstone, hard

Clay, gray, silty

Clay, brownish-gray-
Sand, silty-

Clay, gray

Sand, gray-

Clay, gray-

Sand, gray, medium:

Clay, brown

Rock, white, very hard

Clay, grayish-brown

No lithologic description:

Altitude: 2690 feet

Scoria and shale-

140-104-13DBA

(Log modified from Harold Goodale)

Clay:

Rock:

Clay-
Sand

Clay-

Sand; with lignite ledges

Date drilled:

THICKNESS
(FEET)

1
21
3
50
5
15
5
50
20
5
15
12

Date drilled:

Date drilled:

18
117
2
18
10
35
70

5/24/68

DEPTH
(FEET)

1
32
35

5/02/69

1,078
1,083
1,132
1,400

7/28/64

18
135
137
1585
165
200
270




NDSHD (Camel Hump Rest Area)
(Geophysical log from Schlumberger; lithologic log modified from Moe Drilling Co.)

LOCATION:  140-104-158BD
ALTITUDE: 2742
{FT, NGVD}

S.P.

v}

.50

100

- 200 4

-1,000

1,100

11,200 -

RESISTIVITY
OHM-M

20

%
i

40
0-1
1-18
18-36
36-38
38-80
80-94
94.95
95-105
105-105.5
105.5-114
114115
115-136
135-138
138-159
159-160.5
160.5-186
186-190
190-210
210212
212-286
286-293
293-483
483548
548-560
560-580
580-596
596-650
650-678
678-680
680-696
696-698
698-731
731-7365
736.5-750

750-754

DATE DRILLED:  5/01/69

DEPTH: 1400
{FT,LSD}

DESCRIPTION OF DEPOSITS
Topsoil.
Clay, yellow.
Clay, gray.
Lignite.
Clay, yellow.
Clay, gray.
L-ignite.
Clay, green.
Lignite.
Clay, gray.
Clay, brown.
Clay, gray.
Lignite.
Clay, gray.
Lignite.
Clay, gray.
Sand, silty.
Clay, gray; with lignite streaks.
Sand, silty.
Clay, gray.
Sandstone.
Clay, gray.
Sand, green, chunky.
Clay, brown.
Sand.
Lignite.
Clay, brown, sandy.
Sand, gray, siity.
Rock.
Clay, gray.
Rock.
Clay, gray.
Rock, hard.
Clay, gray.

Lignite.




NDSHD (Camel Hump Rest Area)}, Continued

(Geophysical log from Schlumberger; lithologic log modified from Moe Drilling Co.)
LOCATION: 140-104-15BBD

ALTITUDE: 2742

{FT, NGVD)

LITHOLOGIC DESCRIPTION

1,300 4

|- 1,600 4

- 1,800

RESISTIVITY
{oHM-M)

20 40

140-104-18AAD

754777
777902
902-905
905-925
925-952
952.974
974975
975-1042
1042-1045
1045-1185
1185-1188
1188-1250
1250-1330
1330-1340
1340-1400

{Log modified from Harold Goodale)

DATE DRILLED:  5/01/69

DEPTH:
(FT, LSD)

1400

DESCRIPTION OF DEPOSITS

Clay, gray.

Clay.

Rock, gray, hard.

Sand,
Rock.

Clay, gray.

Rock.

Clay, gray.

Rock, medium-hard.

Clay, brown.

Rock, medium-hard.

Clay, gray.

Sand.
Clay.
Sand.

Clay

Rock:

Clay-

Lignite:

Clay

Lignite

Clay

Rock

Clay-

Lignite:

Clay

Sand

170

Datedrilled: 5/10/68

THICKNESS DEPTH
(FEET) {FEET)

68

2
10
10
65
10
54




LITHOLOGIC DESCRIPTION

140-104-19DDC
{Log modified from Harold Goodale)

Date drilled:  9/12/64

THICKNESS DEPTH
(FEET) (FEET)

Fill 8 8
lay 17 25
Lignite 10 35
Clay 70 105
Lignite 8 113
Clay 27 140
Sand 5 145
Clay. 25 170
Sand 60 230
140-104-20CAB
{Log modified from Harold Goodale)
Datedrilled: 6/27/73
Fill 4 4
Shale 66 70
i 9 79
Shale: 136 215
Sand: 65 280
140-104-20CCD
{Log modified from Harold Goodale)
Datedrilled:  4/11/64
Fill 12 12
lay 23 35
Rock 4 39
lay 26 65
Lignite 4 69
Clay. 6 75
Sandston, 10 85
Clay 45 130
Sand 35 165
140-104-27C8BD
{Log modified from Harold Goodaie)
Date drilled: - 7/24/65
Fil} 9 9
lay n 80
Lignite 10 90
Clay 65 155
Sand 35 190




LITHOLOGIC DESCRIPTION

140-104-30ADD
{Log modified from Harold Goodale}

Fitl

Clay

Sand

Lignite

Clay

Rock:

Clay:

Lignite

Clay

Lignite

Clay

Lignite-
Sand:

140-104-32AAD
{Log modified from Harold Goodale}

Fill

Shale
Rock

Clay:

Lignite

Clay

Sand

Altitude:

Fill

2735 feet

140-105-07AAB
(Log modified from Harold Goodale)

Clay:

Sandston

Cga,_

L T

Clay

Lignit
Sand

172

Date drilled: 9/05/64
THICKNESS DEPTH
(FEET) (FEET)
12 12

53 65

7 72

5 77

41 118

1 119

84 203

2 205

10 215

5 220

8 228

7 235

60 295

Date drilled: 11/01/63
9 9

51 60

1 61

9 70

10 80

55 135

15 150

Date drilled: 5/16/68
8 8

34 42

5 47

3 50

6 56

3 59

3 62

8 70




Altitude: 2910 feet

140-105-14ABA
(Log modified from Kruger Drilling Co.)

Date drilled:

7/01/75

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET)
Clay- 160
Sand, whit 20

lay 160
Flock 15
Clay 131
Lignite 49
Clay 240
Sand 50
Clay 185
Sand 20
Clay 170
Sand 40
Clay 100
Sand 920
Clay 10
Sand 60
Fock 2
Sand 51

140-105-25BBA
(Log modified from Harold Goodale)

Altitude: 2770 feet Date drilled:
Fill 9
Clay. 1
Lignite 8
Clay. 4
Sand 2

lay 6
Lignite 2
Clay 5
Sand 2
Clay 4
Sand 22

140-105-30CCB
(Log modified from Harold Goodale}

Altitude: 2760 feet Date drilled:
Shale: 18
Sand. 8
Lignite a4
Shale 25
Sand 25

{FEET)

10/18/66

9
20
28
32
34
40
42
47
49
53
75

11/21/73

18
26
30
65
80




ALTITUDE: 2770

{FT, NGVD)
NEUTRON GAMMA SP.
(API} RAY  mv)

[

NDSWC 5146, 5146A, 5146B
LOCATION: 140-105-30CCC1, 2, 3

RESISTIVITY

[ 100

- 300 4

+ 400

b 500 4

I 600 4

I 700 -

I 800

I 900 4

10004

1100

“1200 -

{OHM-M)

20 40

E

05
520
20-134

134-158
158208

208-212

212-222

222-265

265-288

288-432

432-478

478-620

620-642
642-688

688-760

760-840

840-978

978998
998-1032

1032-1154

1154-1192
1192-1252

DATE DRILLED: 7/22/77

DEPTH: 1400
(FT}

DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER
Claystone, light-yellowish-brown, soft.

Claystone, light-yellowish-gray.

Claystone, light-gray; interbedded
sandstone, siltstone, and lignite.

Lignite.

Sandstone, light-gray, very fine,
micaceous.

Claystone.

Lignite.

Claystone, gray; silty near base.

Sandstone, light-gray, fine, micaceous.
LUDLOW MEMBER

Claystone, light-olive-gray, silty, tight;
interbedded sandstone.

Sandstone, light-gray, very fine to
fine; thin indurated bed.

LEBO SHALE MEMBER
Claystone, dark-gray, silty, tight,
carbonaceous; interbedded  thin
sandstone and siltstone.

LUDLOW MEMBER
Lignite.

Sandstone, gray, very fine to fine,
argillaceous; interbedded claystone.

Sittstone, dark-gray, carbonaceous;
interbedded thin lignite, sandstone,
and claystone.

HELL CREEK FORMATION

Claystone, gray, very silty; sandy
near base.

Claystone, dark-gray, tight; inter-
bedded thin lignite.

Sandstone, gray, very fine to fine.

Claystone,  dark-olive-gray, silty,
slightly carbonaceous.

FOX HILLS SANDSTONE
Sandstone, light-gray, very fine to
fine, slightly argillaceous; thin indu-
rated beds.

Claystone, gray, very silty.

Sandstone, light-gray, very fine to
fine; very silty near top.




NDSWC 5146, 5146A, 51468, Continued

LOCATION:  140-105-30CCC1, 2, 3 DATE DRILLED: 7/22/77

ALTITUDE: 2770 DEPTH: 1400
(FT, NGVD) )
NEUTRON GAMMA S.P. RESISTIVITY
(APH) RAY  (mv) (OHM-M)
1 1 1
o 1000 150 20 “© DESCRIPTION OF DEPOSITS

FOX HILLS SANDSTONE,
Continued

1252-1282 Claystone, gray, silty.

2 1,300 1 1282-1290 Sandstone, gray, very fine, very
silty.

PIERRE SHALE
1290-1360  Siitstone.

- 1360-1400 Shale, very dark gray, silty, tight
L+.500 -
NDSWC 4934
LOCATION: 140-106-01AAA DATE DRILLED:  7/20/76
ALTITUDE: 2710 DEPTH: 440
{FT, NGVD) (P, LSD)
NEl‘JATP%ON G?l'ld\'YM §.\',’; RESIE'II_Y‘I;I'Y
T e ey, b DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER
0-22 Claystone, pale-yellowish-brown;
gravelly near top.
I 100 - 22-30 Sandstone, pale-yellowish-brown,
very fine to medium.
30-50 Claystone, gray, silty.
50-57 Sandstone, gray, very fine to fine.
M 57-113 Claystone, gray, carbonaceous;
interbedded siltstone.
13131 Lignite.
I 300 131-144 Claystone, dark-brownish-gray.
144204 Sandstone, gray.
204214 Lignite.
I 400 - 214222 Siltstone.
LUDLOW MEMBER
222-274 Claystone, gray.
NOTE: Rm=2.6® 22°C. I 500 274-310 g:rjsetgrt‘:'in ?:';r\‘/i,te.numerous inter-
310-394 Sandstone, gray, very fine to fine;
argillaceous in places.
- 600 394-440 Claystone, gray, carbonaceous.

- 700 - 175




140-106-14BAA
{Log modified from Harold Goodale)

LITHOLOGIC DESCRIPTION

Datedrilled: 3/26/68

THICKNESS DEPTH
(FEET)  (FEET)

Shale: 30 30
Lignite: 5 35
Clay- 8 43
Lignite 7 50
Clay 50 100
Lignite 4 104
Clay 66 170
Lignite 30 200
Sand 40 240

NDSWC 4924
LOCATION: 140-106-14BBB
ALTITUDE: 2774
{FT, NGVD}
NEUTRON  GAMMA S.P. RESISTIVIT
(AP RAY V) fonm-M Y
1500 -f.s_.[+ 20 40
0-22
22-26
I 50
26-35
35-138
I 100 4
138-158
L 150
158-177
177-208
+ 200 4
208-260
b 250
L 300
| 350
- 400 176

DATE DRILLED: ~ 7/14/76

DEPTH: 260
(FT, LsD}

DESCRIPTION Of DEPQSITS
TONGUE RIVER MEMBER

Claystone, yellowish-brown, soft,
Claystone, dark-gray, silty, tight.
Sandstone, fine, argillaceous.

Claystone, gray, silty; interbedded
lignite and thin siltstone.

Sandstone, gray, very fine, silty.

Claystone, bluish-gray, sifty, car-
bonaceous.

Lignite.

Claystone, gray, silty; interbedded
thin lignite and siltstone.




LITHOLOGIC DESCRIPTION

Fill

140-106-15DDD
{Log modified from Moe Drilling Co.)

Sand, yellow

Clay, gray

Lignite

Clay, brown-

Lignite-

Clay, gray

CI;y, gray

Sand, gray

Clay, gray

140-106-22AAA
(Log modified from Moe Drilling Co.)

Fill

Clay, gray-

Li:nion

Clay, gray, silty-

Lignite

Clay, gray

Lignite

Clay, green:

Clay, gray
Sand, silty

Limestone, brown:

Clay, sandy

Sand, gray, fine to coarse:

Clay, gray

THICKNESS DEPTH

(FEET)

~ N
NNNDAOT=NN

.

o
NWN=N

(FEET)

6
20
23
25
68
72

134
136
205
268
270

27
29

106
109
111
118
130
175
177
178
185

240




140-106-23CDD
{Log modified from Harold Goodale)

Datedrilled: 4/15/67
THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
Fiff 4 4
Clay. 26 30
Lignite- 5 35
Clay 7 42
Lignite. 3 45
Clay: 2 47
i 4 51
5 56
2 58
2 60
5 65
10 75
15 90
1 91
8 99
4 103
7 110
Lignite 1 m
Clay 8 119
Lignite- 2 121
Sand, fine 14 135
Shale: 50 185
140-106-24BCB
(Log modified from Harold Goodale)
Altitude: 2780 feet Date drilled: 10/31/64
Fill 8 8
Clay 52 60
Sand 5 65
Lignite 10 75
Clay 18 93
Sand 7 100
140-106-258CA
City of Beach
Altitude: 2770 feet Date drilled:  1/16/28
Clay, yellow 15 15
Clay, yellow and blue- 10 25
Clay, blue 21 46
Clay, brown 1 47
Ciay, white 3 50
Clay, blue. 59 109
Sand, fine g 118
Clay 2 120
Sand, fin 28 148
Lignite 2 150

178




Altitude: 2810 feet

LITHOLOGIC DESCRIPTION

140-106-25CBB1
{Log modified from Layne-Minnesota Co.)

Datedrilled: 9/ /61

THICKNESS DEPTH
(FEET) (FEET)

Sandstone 110 110
Clay 10 120
Lignite: 45 165
Sand 70 235
Lignite 4 239
Clay 109 348
3 351

22 373

3 376

44 420

23 443

64 507

4 511

2 513

19 632

5 537

43 580

4 584

Clay 40 624
Lignite 9 633
Clay 9 642
Sandstone: 1 643
Clay 4 647
Clay, soft 28 675
lay 20 695
Clay, soft, and lignite 10 705
Sand and rock 90 795
lay: 82 877
Lignite 3 880
Clay 12 892
Lignite 4 896
lay- 33 929
Clay, hard 25 954
Rock, hard 3 957
Clay 5 962
Rock, hard 3 965
Clay 42 1,007
Rock 1 1,008
lay 20 1,028
Rock, hard 1 1,029
Clay 6 1,035
Rock, hard: 2 1,037
lay. 33 1,070
Clay, sandy 5 1,075
Shale 75 1,150
Sand 100 1,250
Shal 130 1,380




140-106-25CBB3
{Log modified from Layne-Minnesota Co.)

Altitude: 2810 feet

LITHOLOGIC DESCRIPTION

Clay, sandy, and sand streaks:

Sand, hard

Clay, yellow, and sandstone streaks

Sandstone, gray, fin

Clay, blue, and lignit

140-106-26DCD
{Log modified from Layne-Minnesota Co.}

Topsoil

Sand

Clay, sandy

Clay and sand

Clay, blue:

Clay, blue, hard; with lignite streaks

Clay, blue

Sand, clay, and shale

Sand; with some clay
Sand

Clay and sand

Clay, lignite, and some sand

140-106-26DDC
{Log modified from Layne-Minnesota Co.)

Topsaoil

Clay, sandy
Clay, sandy, hard

Clay, red

Clay and lignite streaks

Clay, sand, and lignite.

Sand; with some clay
Sand and lignite

Sandstone and lignite-

Sand, hard

Sand and clay

Clay

141-098-10BAC
{Log modified from Mann Drilling Co.)

Altitude: 2545 feet
Sand

Sand and gravel

Lignite

180

Datedrilled: 8/28/48

THICKNESS DEPTH
(FEET) (FEET)

20 20
7 27
8 35

75 110

10 120

Date drilled: 11/18/568

2 2
1 13
4 17
2 19
9 28
15 43
15 58
40 98
17 115
16 131
1 132
1 133

Datedrilled: 8/12/58

3 3
12 15
6 21
6 27
15 42
20 62
20 82
5 87
6 93
24 17
3 120
5 125

Datedrilled:  7/16/65

8 6
15 21
9 30




NDSWC 4915

LOCATION:  141-098-15AAA
ALTITUDE: 2560
{FT, NGVD)
NEUTRON  GAMMA S.P. RESISTIVITY
)] RAY vv) {oHM-M)
— 1 1
[ 1000 _+_i"L|+ 20 40
025
r 100 1 25-27
27-30
30-40
L 200 .‘
40-86
86-90
- 300 90-118
118-138
138-149
- 400 1 149-156
156-192
I 500
192203
203-350
600 1
350-372
372-396
L 700 306-520
520-545
I 800 4
545-558
558-566
- gm N
566-575
575-595
1,000 595-616
NOTE: Rm=85@ 17°C. 616-640
640-654
1,100
654717

+1,200 3 181

DATE DRILLED:  6/29/76

DEPTH: 960
(FT, LSD)

DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER

Sandstone,
to medium.

yellowish-brown, fine
Claystone, vyellowish-brown, silty,
tight.

Claystone, gray.

Lignite.

Claystone, light-gray, silty.

Sandstone, light-gray, very fine to
fine.

Claystone, gray, silty.
Lignite.

Claystone, gray, very silty.
Lignite.

Claystone, gray, silty; interbedded
thin lignite.

TONGUE RIVER MEMBER
Lignite.
Claystone, dark-brownish-gray, silty;
interbedded thin sandstone; minor
carbonaceous trash.

Claystone, greenish-gray, sandy.

Sandstone, greenish-gray, very fine
to fine, argillaceous.

Claystone, dark-brownish-gray,
sitty, interbedded thin sandstone;
becoming bentonitic near base.
Sandstone, gray, very fine, very
argillaceous; interbedded thin clay-
stone.

Claystone, brownish-gray, silty, car-
bonaceous.

Lignite.

Claystone, brownish-gray, silty, car-
bonaceous.

Sandstone, gray, very fine to fine.
Claystone, gray, silty.

Sandstone, gray, very fine to fine,
argillaceous,

Lignite.

Claystone, gray, silty; interbedded
thin lignite and sandstone.




NDSWC 4915, Continued

LOCATION: 141-098-15AAA DATE DRILLED: 6/29/76
ALTITUDE: 2560 DEPTH: 950
(FT, NGVD} FT)
NEUTRON GAMMA S.P. RESISTIVITY
{API} RAY (mv) (OHM-M)
! 1000 ‘|’s£'f" A - DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER,
Continued
717-752 Sandstone, gray, fine to medium;
carbonaceous trash.
[ 1,200
752-818 Siltstone; lignite at 774 feet.
LUDLOW MEMBER
818-869 Claystone.
[ 1.4007
869-951 Sandstone, gray, very fine to fine,
argillaceous; interbedded thin lignite
and claystone,
951-960 Claystone, gray, silty.
[ 1.6007
- 1,600~
141-098-23ADA
{Log modified from Mann Drilling Co.)
Altitude: 2542 feet Datedrilled:  3/18/70
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) {FEET)
Clay, tan 12 g
Clay, gray - 60
Lignite 3 e
Clay, gray- 194 25
Sand 26 280
Clay, gray 140 420
Sit 2 58
lay, sand 121
Sy, sandy 20 580




Altitude: 2545 feet

141-098-23ADD
{Log modified from Mann Drilling Co.)

Date drilled: 10/30/64

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
Clay 14 14
Lignite 5 19

lay 20 39
Sandstc 2 M1
Clay, sandy 23 64

lay 6 70
Lignite 14 84
Clay- 38 122
Lignit 4 126
Clay, sandy, and sand 25 151

141-099-04BAA
(Log modified from Mann Drilling Co.)
Altitude: 2632 feet Date drilled:  8/23/65
Sand, brown 28 28
Sandstone 2 30
Sand, brown: 2 32
Sand, blue 22 54
141-099-21DAA
{Log modified from Kruger Drilling Co.)

Altitude: 2600 feet Date drilled:  9/11/72
Sand, yellow 20 20
Lignite 10 30
Clay 30 60
Rock: 3 63

lay 187 250
Lignit 4 254
Clay 36 290
Clay, sandy 50 340
Sand 20 360
Clay 20 380

183




LOCATION: 141-100-34CBC
ALTITUDE: 2475

(FT, NGVD)

NEUTRON  GAMMA S.P.
{ari} RA Mv)

Y

] 1000

NOTE: Rm=11.5@21°C.

F 100

I 200

I 400

- 700

- 900

1,000 ]

1,100

11,200 J

NDSWC 4913

RESISTIVITY
(ol )

HM-M
20

@

184

0-25

25-30

30-38

38-52
52-96

96-100

100-203

203-222

222-260
260-406

406-453

453-457
457-462
462-468
468-520

520-545
545.658

558-630

630-660

DATE DRILLED:  6/21/76

DEPTH: 660
{FT,LSD)

DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER

Sandstone, yellowish-brown, fine to
medium, subangular; some klinker.

Claystone, light-gray, silty.
TONGUE RIVER MEMBER

Lignite.

Claystone, light-gray, sandy.

Sandstone, gray, very fine to fine,
silty; thin indurated beds.

Lignite.

Claystone, brownish-gray; inter-
bedded thin lignites, sandstones,
and siltstones.

Sandstone, gray, very fine 1o fine;
minor silt.

Claystone, gray.

Claystone, gray, silty, bentonitic;
sandier near base.

Sandstone, greenish-gray, very fine
to medium.

Claystone, gray, silty, brittle.
Lignite.
Claystone, gray, soft.

Sandstone, gray, very fine to
medium; minor carbonaceous trash.

Claystone, light-gray, silty.

Sandstone, gray, fine to medium;
carbonaceous trash.

Claystone, gray; interbedded thin
lignites and siltstones.

LUDLOW MEMBER

Claystone, gray, tight.




141-101-08AAD
{Log modified from Kruger Drilling Co.)

Date drilled:

THICKNESS
LITHOLOGIC DESCRIPTION (FEET)
Clay- 100
L;;"':"‘ 35
Clay. 50
Sand 115
Clay. 50
Lignite 10
Sand 85
Clay, sandy 35
Clay 60
Sand 50
Clay- 100
Sand 10
Clay. 120
Sand 74
No lithologic description

141-101-21CAC
{Log modified from Francis Boyce & Sons)

Altitude: 2270 feet Date drilled:
Topsoil, sand, and scoria 40
Clay, gray 130
Sandstone, gray, soft: 120
Shale, gray: 30
Sandstone 50
Rock 4
Shale. 28
Rock: 2
Shale 176
Rock 2
Shale 80
Lignite 6
Shale 6
Rock 2
Shale: 166
Lignite and black soft shale 19
Rock 3
Shale, hard 161
Rock 1
Shale, hard 69
Rock 1
Shale, hard 32
Rock: 1
Shale, crumbly 26
Sandstone, gray, soft 45

185

8/25/70

DEPTH
(FEET)

100
135
185
300
350

7/31/63

40
170
290
320
370
374
402
404
580
582
662
668
674
676
842
861
864

1,025
1,026
1,095
1,006
1,128
1,129
1,185
1,200




141-102-02DDB
(Log modified from Francis Boyce & Sons)

Altitude: 2260 feet Datedrilled:  7/05/73
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) {FEET)
Sand, brown, and clay 35 35
Clay, gray 45 80
Sandston 1 81
Shale, gray. 54 135
Lignite 5 140
Shale, gray 360 500
Sandston 2 502
Shale, gray; with thin lignite layers 268 770
Shale, gray; with thin sand layers. : 160 930
Shale, gray; with thin sandstone layers 240 1,170
Sand, gray. - 10 1,180
Shale, gray- 70 1,250
Sand, gray 20 1,270
Shale, gray 10 1,280
NDSWC 4937
LOCATION: 141-103-17BBA DATE DRILLED:  7/22/76
ALTITUDE: 2595 DEPTH: 510
(FT, NGVD) (FT, LSD)
NEUTRON  GAMMA S.P. RESISTIVITY
(Pt RAY MV) HM-M)
° 1000 _i_s_o-{* 20 Py DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER
0-25 Claystone, light-yellowish-brown;
thin interbedded sand lenses.
F 100 25-45 Claystone, dark-gray, sandy.
45-76 Claystone, olive-gray, tight.
76-79 Lignite,
200 1 79-136  Claystone, gray; interbedded thin
lignite.
136-146 Sandstone, gray, very fine.
146-221 interbedded sandstone, siltstone,
I 300 claystone, and lignite; dark gray.
221-229 Lignite.
229-281 Siltstone, light-gray, argillaceous.
+ 400 281-290 Lignite.
290-372 interbedded sandstone, siltstone,
claystone, and lignite.
372416 Sandstone, gray, very fine to fine,
b 500 4 argillaceous.
416-420 Lignite.
420-442 Siltstone, gray; interbedded lignite.
. = ©
NOTE: Rm=7.5@23°C. L 600 | LUDLOW MEMBER
442-510 Claystone, gray, carbonaceous; thin
sandstone lenses.
L 700 4 186




LOCATION:
ALTITUDE: 2655

(FT, NGVD)
NEUTRON  GAMMA S.P.
{apP1) RAY V)

1
.§ |-s—o+'

NDSWC 6136, 5136A

141-104-05B8B1, 2

RESISTIVITY
{OHM-M
20 40
0-10
- lm P
10-18
18-38
ta ] < 38-48
48-125
125-130
- 3m .
130-180
180-184
- 400 184-202
- m 4

141-104-31AAA
{Log modified from Harold Goodale)

DATE DRILLED: ~ 6/30/77

DEPTH: 202
{FT, LSD}

DESCRIPTION OF DEPOSITS
ALLUVIUM

Clay, dark-brownish-gray, very silty,
reworked.

TONGUE RIVER MEMBER
Claystone, yellowish-brown.

Claystone, light-gray.

Lignite.
Claystone, light-olive-gray, carbona-
ceous; thin interbedded lignite.
Lignite.

Claystone, light-olive-gray, carbona-
ceous.

Sandstone, indurated.
Sandstone, light-gray, very fine to

fine; becoming argillaceous near
base.

Date drilled: 11/08/72

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
Sand 6 6
Shal 19 25
Lignite and scoria 2 27
Shale. 33 60
Lignite and sand 2 62

141-105-05ADA
{Log modified from Harold Goodale}

Altitude: 2660 feet Date drilled: 11/07/64
Fill 4 4
Shale. 8 12
Sand: 18 30
Lignite 4 34

187




Altitude: 2750 feet

LITHOLOGIC DESCRIPTION

Fill

141-105-06DCC

{Log modified from Harold Goodale)

Clay

Lignite

Clay

Rock:
Clay.

Lignite
Clay.

Lignit,

Clay

Rock:
Clay

Sand

Altitude: 2560 feet

Fill

141-105-26ADA

(Log modified from Harold Goodale)

Lignit

Shale:

Lignite:

Shale-
<hal

Rock

Shale.

Lignit:
Shall

Lignit

Shal

Lignite-
Sand

188

Datedrilled:  3/08/68
THICKNESS DEPTH
(FEET) (FEET)

8 8

22 30

12 42

3 45

2 47

8 55

3 58

92 150

5 155

60 215

5 220

20 240

20 260
Date drilled:  7/30/73
10 10

8 18

18 36

3 39

48 87

3 20

34 124

4 128

67 195

9 204

51 255

23 278

37 315




Altitude: 2700 feet

LITHOLOGIC DESCR{PTION

141-105-34CCC

{Log modified from Harold Goodale)

Scoria
Clay

Lignite

Clay

Rock
Clay

Lignite
Clay

Sand

Altitude: 2753 feet

141-105-36CCC

{Log modified from Harold Goodale)

Fill
1

ay

Lignite
Clay

Lignite

Clay

Sand

Clay

Lignite
Clay

Rock

Clay

Rock

Sand

Altitude: 2585 feet

142-098-33ADC1

(Log modified from Mann Drilling Co.}

Clay, tan, sandy.

Lignite
Clay, sandy

Lignite

Clay

Sand, fine

Clay.

Lignity
Clay.

189

Datedrilled:  5/06/67
THICKNESS DEPTH
(FEET) (FEET)

9 9

31 40

8 48

18 66

4 70

45 115

17 132

23 156

25 180
Datedrilled: 5/03/67
6 6

24 30

5 35

15 50

5 55

45 100

10 110

46 156

1 157

1 178

2 180

10 190

1 191

19 210

Date drilled: 11/27/71
17 17

2 19

92 M

5 116

44 160

20 180

10 190

40 230

10 240




Altitude: 2585 feet

LITHOLOGIC DESCRIPTION

142-098-33ADC2
{Log modified from Opp Well Drilling)

Clay, dark:

Sand, light
Sand, green

Sand, greenish-blue
Rock:

Altitude: 2535 feet

142-099-03DCC
{Log modified from Casmier Kytoichuk)

Gravel, coarse:

Sand, brown

Clay

Lignite
Clay-

Altitude: 2690 feet

142-099-10DDD
{Log modified from Casmier Kytoichuk}

Sand, brown:

Sand, gray

Altitude: 2730 feet

142-100-018DC
{Log modified from Casmier Kytoichuk)

Topsoil

Clay
Sand, brown

Clay

Sand, gray-
Clay

Datedrilled: 11/10/72
THICKNESS DEPTH
(FEET) (FEET)

2 2

13 15

15 30

7 37

1 38
Datedrilled:  9/23/73
6 6

32 38

] 44

5 49

31 80
Datedrilled:  7/30/72
30 30

24 54

Date drilled: 10/02/72
1 1

31 32

28 60

26 86

12 98

17 115




NDSWC 4911

LOCATION: 142-100-25DDA DATE DRILLED:  6/11/76
ALTITUDE: 2650 DEPTH: 1500
(FT, NGVD} {FT,LSD)
NEUTRON  GAMMA S.P. RESISTIVITY
) RAY i fonm-m
1500 |_g+ 20 .0 DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER
0-10 Sandstone, yellowish-brown, very
fine to medium.
I 100 1 10-56 Claystone, brownish-gray, silty;
interbedded thin lignite.
56-78 Sandstone, bluish-gray, fine to
medium, silty.
[ 200 78-115 Claystone, dark-brownish-gray, silty.

115-224 Claystone, light-greenish-gray,
slightly bentonitic.

L 300 TONGUE RIVER MEMBER

224227 Lignite.

227-230 Claystone, light-greenish-gray.

230-271 Sandstone, greenish-gray, very fine

I 400 1 to medium, slightly siity.

271-340 Claystone, light-greenish-gray, silty.

340-344 Lignite,

I 500 344-425 Sandstone, greenish-gray, silty,

425-495 Claystone, light-gray, sandy.

495-523 Sandstone, gray, very fine to fine,
slightly argillaceous.

s sm 4

523529 Lignite.

529-576 Claystone, light-gray, slightly silty.

576-729 Interbedded claystone, siltstone,

I 700 and sandstone; gray.

729-745 Lignite,

745-779 Siltstone, light-greenish-gray; car-
bonaceous trash.

L 800
779-790 Lignite.
790812 Claystone, gray, siity.
LUDLOW MEMBER
L 900 4

812-846 Claystone, gray, tight.

846-856 Lignite.

856-890 Claystone, gray, slightly silty.

1,000

890-896 Lignite.

896-900 Claystone, gray, silty.

900-961 Sandstone, greenish-gray, fine to

1,100 medium; some interbedded coarse
claystone,

961-1060 Claystone, greenish-gray, silty,
tight, carbonaceous; interbedded
thin sandstone.

L 1,200 4




LOCATION:
ALTITUDE: 2650
{FT, NGVD]
NEYTRON GAMMA S.P
(aP) RAY V)

o 1500 )

NOTE: Rm=9.5@ 16°C.

+

142-100-26DDA

| 1.600 ]

1,8004

1,900

2,000

2,400

NDSWC 4911, Continued

RESISTIVITY
{oHM-M)

20

40

1060-1227

1227-1235

1235-1362

1352-1385

1385-1500

DATE DRILLED:  6/11/76

DEPTH: 1500
{FT, LSD)

DESCRIPTION OF DEPGSITS
CANNONBALL MEMBER

Claystone, greenish-gray,
sandy in places.

tight;

LUDLOW MEMBER

Sandstone, greenish-gray, very fine
to fine, silty.

Claystone, gray, very silty; thin
interbedded lignite.

Sandstone, greenish-gray, very fine
to fine, slightly argillaceous.

HELL CREEK FORMATION

Claystone, gray, sandy.




142-101-01BDB1
{Log modified from Mann Drilling Co.)

Altitude: 2720 feet Datedrilled: 2/07/67
THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) {FEET)
Sand, brown 8 8
Clay, gray, sandy 22 30
Lignite 3 33
Clay, gray 54 87
Sandstone- 2 89
Clay, gray-- 60 149
Sandst 1 150
Clay, gray 46 196
Lignite 3 199
Clay, gray 284 483
Lignite: 6 489
Clay, gray-- 162 651
Lignite 12 663
Clay, gray 158 821
Lignite 11 832
Clay, gray 46 878
Sand 23 901
Sandstone- 5 906
Sand 17 923
Sandstone-- 4 927
Lignite- 7 934
Clay, sandy 87 1,021
Sandstone- 8 1,029
Clay, dark-gray- 73 1,102
Sandstone- 5 1,107
Clay, dark-gray:- 188 1,295
Clay, brown 243 1,538
Sandstone- 3 1,541
Clay, brown, hard 139 1,680
Clay, sandy, to fine sand 30 1,710
Clay, dark-brown 108 1,818
Sandstone- 3 1,821
Sand 99 1,920
Shale 80 2,000

142-101-01BDB2
{Log modified from Mann Drilling Co.)

Altitude: 2710 feet ‘Date drilled: 10/20/64
Sand 19 18
Lignite- 2 21
Clay 80 101
Lignite 3 104
Clay 94 198
Lignite 3 201
Clay 24 225
Sandstone. 1 226
Clay 381 607
Sandstone- 3 610
Ciay 93 703
Lignite 4 707
Clay 85 792
Lignite 6 798
lay 67 865
Sand 17 882
Sandstone-- 7 889
Sand 2 891
No lithologic description: 905

193




NDSWC 4914

LOCATION: 142-101-18BCC

ALTITUDE: 2253
{FT, NGVD}

NEUTRON GAMMA S.P.
1) RAY  Oavi

[3 1000 -}.i".{, 20 40

RESISTIVITY
HM-M

F 100 4

- 200

- 300 4

= 400 4

NOTE: Rm=11.2@20°C.

142-101-18CBB
NDSWC 5124

Altitude: 2250 feet

LITHOLOG!C DESCRIPTION

Clay, yellowish-brown, very silty

0-41
41-43

4357

57-100
100-124
124-148
148-200
200-206
206-210
210-225
225-254

264-304
304-321
321-328
328-348
348-354
354-363
363-380

DATE DRILLED:  6/22/76

DEPTH: 380
(FT,LSD)

DESCRIPTION OF DEPOSITS
ALLUVIUM
Claystone, light-yellowish-brown.
Claystone, light-gray.
Gravel, gray, red, fine to medium;
consists of shale, quartzite, and
klinker,

TONGUE RIVER MEMBER
Siltstone, very argillaceous.
Claystone, gray; sandy near base.
Lignite; thin claystone parting.
Claystone, gray, silty.

Sandstone, gray, very fine to fine.
Lignite.
Claystone, gray, silty.

Sandstone, light-gray, fine to
medium.

LUDLOW MEMBER
Claystone, gray, silty.
Lignite; claystone parting.
Sandstone.
Claystone, gray, silty, carbonaceous.
Lignite.
Sandstone.

Claystone,

THICKNESS DEPTH

Gravel, fine to coarse, poorly sorted; abundant klinker and lignite~----------—
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(FEET} {FEET)
18 18
S— 24 42




NDSWC 5125, 6126A

LOCATION:  142-101-18CBD1, 2 DATE DRILLED:  6/23/77
ALTITUDE: 2270 DEPTH: 270
(FT, NGVD) {FT, LSD)
NEI(J;I'PIBON GARI:MA ag) RE%STIVITY
\4 HM-M)
° 1000 _i’gl_.)‘|+ 20 3,, DESCRIPTION OF DEPOSITS
ALLUVIUM
0-45 Clay, light-yellowish-brown, siity,

mottled; lignite chips.

100 1 TONGUE RIVER MEMBER

45-84 Claystone, light-olivegray, tight.
84-117 Sandstone, light-gray, very fine to
fine, sifty.

- zm -

117-130 Claystone, light-gray, silty, slightly
sandy, tight, bentonitic.
130-154 Lignite.

I 300 154-226 Claystone, light-gray; carbonaceous
streaks; interbedded thin sandstone
and lignite.

226-238 Sandstone, light-gray, very fine to
fine, slightly argillaceous.

- m .

238-270 Claystone, dark-gray, silty, sandy,
slightly carbonaceous.

L w 4

142-103-25CAC
{Log modified from Francis Boyce & Sons)

Altitude: 2540 feet Datedrilled: 8/18/73

THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Sand, brown, and clay 50 50
Clay, gray 15 65
Sand, gray, fine 35 100
Clay, gray; interbedded with lignite 78 178
Sandstone 1 179
Shale, gray; interbedded with lignit: 121 300
Lignite 6 306
Shale, gray 104 410
Sandstone 1 an
Sand, gray. 29 440




142-103-30ABC

{Log modified from Francis Boyce & Sons)

Altitude: 2610 feet

LITHOLOGIC DESCRIPTION

Datedrilled:  8/21/72

THICKNESS DEPTH
(FEET) (FEET)

Sand, brown, and clay 18 18
Lignite. 12 30
Clay, gray; interbedded with lignite 145 175
Sand, white, fine 15 190
Clay, gray; interbedded with lignite and sandstone 234 424
Sandstone 1 425
Sand, gray 51 476
NDSWC 5135
LOCATION:  142-103-34ACA DATE DRILLED:  6/29/77
ALTITUDE: 2480 DEPTH: 400
(FT, NGVD} . (FT,LSD)
NEUTRON  GAMMA S.P. RESISTIVITY
{ar) RAY V) (OHM-M
° 1000 I_sn = 20 40 DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER
0-25 Claystone, light-yellowish-brown,
silty, soft.
r 100 4 25-27 Lignite,
27-74 Claystone, light-olive-gray, tight,
7477 Lignite.
[ 200 77-204 Claystone, gray, silty; interbedded
lignite and thin sandstone,
204211 Lignite.
211-230 Claystone, dark-olive-gray, silty,
300 carbonaceous.
230-239 Lignite.
239-286 Claystone, dark-olive-gray; inter-
bedded thin lignite.
L m i
286-326 Sandstone, gray, very fine to fine,
argillaceous.
326-355 Claystone, dark-olive-gray; inter-
50 bedded thin lignite and siltstone.
’> LUDLOW MEMBER
355-374 Claystone, dark-gray.
374-392 Sandstone, light-olive-gray, very
[ 600 4 fine to fine, well-sorted.
392-400 Claystone, dark-olive-gray, silty,
tight.
- 7w R
- 800
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142-104-04ADA
{Log modified from McDanold Well Drilling)

Altitude: 2640 feet Datedrilled: 9/19/72

THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Silt: 7 7
Silt and gravel 5 12
Clay, yellow 12 24
Lignite- 1 25
Clay, gray 18 43
Lignite- 2 45
Clay, blue- 9 54
Lignite- 3 57
Clay, gray 2 59
Sand 3 62
Clay, gray 52 114
Lignite 2 116
Clay, gray 20 136
Lignite- 5 141
Clay, gray 5 146
Sand 5 151
Lignite 1 152
Clay, gray 10 162
Sand 14 176
Lignite- 1 177
Clay, gray 55 232
Lignite- 6 238
Clay, gray 6 244
Lignite- 3 247
Clay, gray 14 261
Lignite- 6 267
Ciay, gray, sandy 29 296
Lignite- 4 300
Ciay, gray: 21 321
Lignite- 9 330
Clay, gray 43 373
Lignite- 4 377
Clay, gray 28 405
Clay, sandy 10 415
Clay, gray 30 445
Lignite- 1 446
Clay, gray 37 483
Lignite- 3 486
Clay, blue 13 499
Lignite 1 500
Clay, gray 10 510
Lignite 6 516
Clay, gray: 9 525
Rock 2 527
Clay, gray 51 578
Lignite- 1" 589
Clay, gray 25 614
Lignite- 7 621
Clay, gray 9 630
Lignite 1 641
Clay, gray 9 650
Lignite- 1 651
Clay, sandy 4 655
Lignite- 3 658
Clay, gray 17 675
Sand 60 735




LOCATION: 142-104-10ACC

ALTITUDE: 2620
(FT, NGVD}

GAMMA
RAY

I 100 4

+ 400

- 900

1,000

+1,1004

L1,200

NDSWC

198

DATE DRILLED:  8/28/74

DEPTH: 1660
{FT, LD}

DESCRIPTION OF DEPOSITS
NOTE: No lithology available.,




NDSWC, Continued

LOCATION:  142-104-10ACC

ALTITUDE: 2620

(FT, NGVD)

GAMMA
RAY

I 1.500

1,600 4

142-104-11CAC

{Log modified from Harold Goodale)

DATE DRILLED:

DEPTH:
(FT,LSD)

8/28/74

DESCRIPTION OF DEPOSITS

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET)
Fill 18
fay 44
Lignite- 2
Clay- 54
Lignite 7
38
5
17
65

199

(FEET)

18
62
64
118
126
163
168
185
250




Altitude: 2540 feet

LITHOLOGIC DESCRIPTION

142-105-07AAD
{Log modified from Harold Goodale}

Datedrilled: 5/28/67

THICKNESS DEPTH
(FEET}) (FEET)

Filt 1 1
Clay 19 30
Lignite 5 35
Clay 23 58
Rock 4 62
Clay 3 65
Lignite- 5 70
Clay 20 90
Sand 34 124

Altitude: 2540 feet

142-105-12CAA
{Log modified from McDanold Well Drilling)

Date drilled:  5/26/72

Silt: 5 5
Clay, yellow 10 15
Lignite: 5 20
Clay, gray 9 29
Rock 2 31
Sand 7 38
Clay, gray 31 69
Lignite 3 72
Clay, gray 9 81
Sand 3 84
Lignit 2 86
Clay, blue 22 108
Sand 6 114
Clay, gray 6 120

Altitude: 2640 feet

142-105-31AAB
{Log modified from Harold Goodale}

Date drilled: 11/06/63

Fil} 12 12
Clay 23 35
Lignite 1 36
Clay 29 65
Lignit, 3 68
Ciay 30 98
Ligni:v 19 117

lay 8 125
Lignit iR 136
Clay 54 190
Lignit 5 195
Clay 10 205
Sand 20 225

200




Altitude: 2477 feet

143-098-02DDD
{Log modified from Mann Drilling Co.)

Date drilled:

9/23/64

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET)
Clay 27
Lignite 1
Clay 6
Clay, sandy: 4
Clay: 14
Sand 15
143-099-01ADD
{Log modified from Gregory Drilling Co.}

Altitude: 2510 feet Date drilled:
Clay, brown, sandy: 8
Clay, gray 1
Sand 3
Clay, gray 3
Clay, dark-brown 9
Lignite 1
Rock 2
Clay, gray 46
Clay, blue 5
Clay, gray. 4
Rock 2
Clay, gray 5
Lignit 2
Clay, gray: 17
Clay, blue. 14
Lignit 3
Clay, dark-brown 3

lay 5
Clay, gray; with lignite layers 1
Clay, blue 19
Sand, gray: 10
Lignite 1
Clay, blue: 71
Sand, biu 37
Clay, sandy, blue: 6

143-099-08AAA
(Log modified from Kruger Drilling Co.)
Date drilled:

Scoria, lignite, and clay 20
Clay 20
Sand, coarse, sticky 20
Sand, blue; with lignite streaks 20
Clay 40
Sand 60
Clay, gray; with lignite streaks 10
Clay, green: 10
Clay 20
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(FEET)

27
28
34
38
52
67

7/18/75

9/15/69

20
40
60
80
120
180
190
200
220




LOCATION: 143-099-15BBA
ALTITUDE: 2720
[FT, NGVD)
NEUTRON GAMMA S.P.
(apg) RAY (V)
0 1000 -Fﬂ_i.
- 100 .
F 200 4
+ 3w 4
- 4m 4
L 500 4
LOCATION: 143-100-25BBB
ALTITUDE: 2650
(FT, NGVD}
NEUTRON  GAMMA S.P.
(ap1) RAY V)
] 1000 LSOI\
- lw 4
L 200 4
- 3m .
- 4w 4
.

NDSWC 5130

RESISTIVITY
{oHM-M

20

NDSWC 5129

40

RESISTIVITY
{ol

HM-M}

0

202

10-20
2096

96-101

101-184

184-214

214289

289-294
294-310

0-18
18-52

5254
54-76

76-108

108-220

DATE DRILLED:

DEPTH: 310
{FT,LSD)

6/27/77

DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER

Claystone,
very sandy.

light-yellowish-brown,

Claystone, light-gray.

Claystone, light-olive-gray, silty,
bentonitic; calcareous streaks near
base.

Lignite.

Claystone, silty near

base.

light-gray;
Sandstone, dark-gray, very fine to
fine, argillaceous.

Claystone, dark-gray, very silty;

interbedded thin lignite.
Lignite.

Claystone, light-gray,
tight, bentonitic.

very silty,

DATE DRILLED:

DEPTH: 220
(FT,LSD)

6/27/77

DESCRIPTION Of DEPOSITS
SENTINEL BUTTE MEMBER
Claystone, light-yellowish-brown.

Claystone, with thin

lignite beds.

light-gray;

Lignite.

Claystone, gray, very silty; sandy
near base.

Sandstone, light-olive-gray, very
fine to fine, silty, argillaceous; thin
bentonitic beds.

Claystone, gray, silty; thin lignite
beds.




LOCATION:

ALTITUDE:
{FT, NGVD}

143-102-09BCB

2125

NEUTRON  GAMM
(L] RAY A

<

—

LOCATION:

ALTITUDE:
(FT, NGVD)

2135

NEUTRON  GAMMA S.P.
(APY) Mv)

— RAY

_|.5_°.{,

I 10 4

200 4

250

350 -

NDSWC 5128

05

5-17

17-20

NDSWC 5127, 5127A, 5127B

143-102-09BCC1, 2, 3

RESISTIVITY
{oHM-Mm

20

0-6

~ 6-22

22-83

83-86
86-94

94-121

121128

128-148

148-152
152-167

DATE DRILLED:  6/24/77

DEPTH: 20
(FT,LSD)

DESCRIPTION OF DEPOSITS
ALLUVIUM
Clay, yellowish-brown, very silty.
Gravel, fine to coarse; with very
coarse sand; abundant lignite and
klinker chips.
TONGUE RIVER MEMBER

Claystone, light-olive-gray, silty.

DATE DRILLED:  6/22/77

DEPTH: 157
(FT, LSD}

DESCRIPTION OF DEPOSITS
ALLUVIUM

Clay, yellowish-brown, very silty,
soft.

Gravel, fine to coarse, flat to sub-
rounded; abundant klinker and
lignite chips.

TONGUE RIVER MEMBER

Claystone, light-gray, silty, stightly
carbonaceous.

Lignite.

Claystone, light-gray; thin lignite
near base.

Claystone, light-olive-gray.

Sandstone, gray, very fine to fine,
clean,

Claystone, light-gray, silty, carbona-
ceous.

Lignite.

Claystone, gray, silty, very carbona-
ceous.




LOCATION: 143-102-09CBB2
ALTITUDE: 2150
(FT, NGVD)
NEUTRON  GAMMA
{API) RAY
e

L 104
/>

L 20

L 304

| a0d

L 504

L 60

704

L 804

. 904

L 1004

110

L 120 ]

NDSWC 5126

017

17-24

24-60

DATE DRILLED:  6/24/77

DEPTH: 60
{FT, LSD!

DESCRIPTION OF DEPOSITS
ALLUVIUM

Clay, light-yellowish-gray, silty,
slightly sandy.

Gravel, fine to coarse, angular to
subrounded; abundant klinker and
tignite chips.

TONGUE RIVER MEMBER

Claystone, light-bluish-gray, silty;
thin indurated silt layers.




Altitude: 2160 feet

143-102-34BBA
{Log modified from Boyce Drilling inc.)

Date drilled:

9/27/73

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET)
Clay, brown 8
Sand and gravel 9
Lignite: 2
Clay, gray 19
Lignite- 1
Clay, gray 26
Sandston 1
Sand, gray, fine 49
Shale, gray. 80
Lig 7
Shale, gray 58
Sand, gray, fine- 30
Shale, gray: 197
Sandston 1
Shale, gray; with lignite layers 262
Sand, gray, fin 20
Shale, gray, and sandy clay 290
Sand, dark-gray: 60

(FEET)

8
17
19

750
770
1,060
1,120




LOCATION:

ALTITUDE:
(FT, NGVD)

NEUTRON  GAMMA S.P.
(AP}

RAY
° 1000

NOTE: Rm =37 @ 24°C.

143-103-14DBC

2640

v

_}.i‘_’_i,

3 ll](lJ

I 300

- 400 4

L 700 1

- 800

- 900

1,000

1,100

11,200

NDSWC 4936

RESISTIVITY
{oHm-m)

20 40
i 0-25
25-84

84-120

120-134
134-136
136-178
178-212

212-259

259-261
261-271

271-276
276-436

436-447

447-510

610-552
552-570
570-592
592-596

596-640
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DATE DRILLED: ~ 7/22/76

DEPTH: 640
{FT,LSD)

DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER

Claystone, yellowish-brown, silty.

Cilaystone, light-gray; sandier near
base.

Sandstone, gray, very fine, argilla-
ceous; minor carbonaceous trash.

Claystone, gray.
Lignite.
Claystone, dark-brownish-gray, tight.

Sandstone, greenish-gray, very fine,
argitlaceous.

Claystone, brownish-gray, carbona-
ceous.

Lignite.

Claystone, brownish-gray, carbona-
ceous.

Lignite,

Interbedded siltstone, claystone,
lignite, and thin sandstone; gray
to greenish gray.

Sandstone, gray, fine, argillaceous.

Claystone, gray; interbedded silt-
stone and lignite.

LUDLOW MEMBER
Claystone, gray, tight.
Claystone, gray, silty.
Sandstone, gray, silty, argillaceous.
Lignite.

Claystone, gray; interbedded silt-
stone,




143-104-15BCC
{Log modified from Harold Goodale)

Datedrilled: 8/25/64

THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) (FEET)
Fill 13 13
Scoria and gravel 15 28
Clay 5 33
Lignite: 3 36
Clay 24 60
Sand 10 70
Clay: 36 106
Rock 1 107
Sand 103 210
Rock 2 212
Clay: 18 230
Rock: 15 246
Clay 35 280
Lignite- s 285
Clay 15 300
Sand 45 345
Clay 110 455
Lignit 5 460
Clay 20 480
Rock: 3 483
Clay 15 498
Rock 3 501

Clay 49 550
Lignite: 15 565
Sand 65 630

143-104-2388B

{Log modified from Harold Goodale)
Datedrilled:  9/22/66

15 15

2 17

1 2 19

Clay- 18 37
Lignite 6 43
Clay 25 68
Lignite 2 70
Clay 30 100
Lignite 5 105
lay 40 145
Rock 2 147
Clay: 43 190
Sand 100 290

207




LITHOLOGIC DESCRIPTION

143-104-27CDC

{Log modified from Harold Goodale)

Fill

Clay

Lignite-

Clay-

Lignite

1
\ay

Rock

Clay

Lignite-

Clay

Rock

Clay:

Lignite

Clay

Rock

Clay

Lignit

Clay

Sand

Altitude: 2425 feet

Fitt

143-104-30ACC

{Log modified from Harold Goodale)

Scoria

Lignite
Clay

Rock

Clay

Lignite-

Clay

Sand

208

Datedrilled:  9/26/66
THICKNESS DEPTH
(FEET) (FEET)
23 23

2 25

5 30

13 43
12 55
28 83

4 87

41 128
12 140

8 148

2 150

65 215
10 225
15 240

a4 244

41 285

5 290

5 295

55 350
Date drilled: 8/03/67
15 16

3 18

3 21

1 32

3 35

20 55

8 63

17 80
42 122




143-105-08CBA
{Log modified from Harold Goodale)

Altitude: 2670 feet Date drilled: 1968
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Fill 30 30
Clay. 70 100
Rock: 3 103
11 114
6 120
10 130
5 135
37 172
3 175
3 178
7 185
157 342
3 345
40 385
5 390
120 510
2 512
28 540
10 550
80 630
20 650
k 25 675
Lignite: 10 685
Clay 10 695
Lignit 10 705
Clay 12 717
Lignite 5 722
Sand: 28 750
Shale. 21 77
Sand 6 777
Shale- 8 785
Sand 35 820
Lignit 10 830

143-105-18BBA
(Log modified from Harold Goodale)

Altitude: 2710 feet Date drilled:  3/28/66
Filk 12 12
Clay 23 35
Lignite- 5 40
Clay 32 72
Rock: 4 76
Clay 34 110
Lignite: 10 120
Clay 140 260
Sandston 4 264
Clay 11 275
Lignite 8 283
Clay. 57 340
Sand 30 370
Lignit 5 375
Clay. 10 385
Sand 30 415

209




LOCATION:

ALTITUDE: 2395
{FT, NGVD)

NEUTRON  GAMMA S.P
{aP]) RAY v}

g

L 100

L 150 ]

| 250 4

| 200 A

| 350

L 300

| aso |

l 500 4

l 550

NDSWC 5133, 5133A

143-105-33ACA1, 2

RESISTIVITY
[OHM~-M

20 40

210

0-15

15-29

29-61

61-64
64-79

79-83

83-110
110-113
113138
138-141
141171

171-180

180-195

DATE DRILLED: ~ 6/28/77
DEPTH: 195
(FT,LSD)

DESCRIPTION OF DEPOSITS
ALLUVIUM

Clay, light-yellowish-brown, silty,
slightly sandy, soft.

Gravel, fine to coarse, angular, flat
to subrounded; abundant lignite
,chips.

TONGUE RIVER MEMBER

Claystone, light-olive-gray, tight,
bentonitic.

Lignite.

Claystone, light-olive-gray, = silty,
carbonaceous.

Lignite.
Claystone, gray.
Lignite.
Claystone, gray.
Lignite.
Claystone, gray.

Sandstone, light-gray, very fine to
fine, weil-sorted, rounded.

Claystone, gray, silty, tight, ben-
tonitic.




NDSWC 4812
(Log modified from Schiumberger)

LOCATION:  143-105-33BAB DATE DRILLED:  8/25/75
ALTITUDE: 2385 DEPTH: 1480
(FT, NGVD)
(FT,LSD)
GAMMA S.P. RESISTIVITY
RAY V) HM-M
_*.E.{. 8 16 DESCRIPTION OF DEPOSITS
ALLUVIUM
0-16 Sand, vellowish-brown, very fine
to fine.
[ 100 1 . 16-25 Sand, dark-gray, very fine to fine.
25-35 Gravel, dark, fine to medium, sub-
rounded; klinker fragments.
35-50 Clay, gray.
- m -
50-60 Gravel, dark, fine to medium, sub-
rounded; klinker fragments.
TONGUE RIVER MEMBER
I 300 1 60-67 Claystone, gray, bentonitic.
67-70 Lignite.
70-155 Claystone, light-olive-gray, very
silty; numerous interbedded thin
- 400 - lignite,
155-190 Sandstone, pale-bluish-gray, very
fine to medium, silty.
190-198 Claystone, gray, silty.
L m 4
198-255 Claystone, gray; interbedded silt-
stone and lignite.
255-265 Sandstone, gray, very fine to
medium, silty.
h
265-270 Claystone, light-olive-gray.
270-310 Sandstone, gray, very fine to
medium, silty.
- 700 1 310-315 Lignite.
315-400 interbedded sandstone, siltstone,
and claystone.
- LUDLOW MEMBER
400-678 Interbedded claystone, siltstone,
sandstone, and lignite.
678-712 Sandstone, greenish-gray, very fine
to medium.
t 900
712-738 Claystone, dark-greenish-gray, siity.
738-752 Sandstone, light-bluish-gray, very
fine to medium, silty.
1,000 752-785  Claystone, light-olive-gray.
785-835 Claystone, gray; interbedded silt-
stone and lignite.
835-862 Sandstone, gray, silty.
1,100
862-945 Claystone, gray; interbedded silt-
stone and lignite.
-1,200J

211




NDSWC 4812, Continued
{Log modified from Schiumberger)
LOCATION: 143-105-33BAB

ALTITUDE: 2385

{FT, NGVD)
GAMMA S.P, RESISTIVITY
RAY MV HM-M)
_19y, 8 16
945-997
1,300
997-1020
1020-1065
1,400 1065-1115
1115-1130
1,500
1130-1208
NOTE: Rm =23@ 23°C.
1208-1385
1,800
1385-1480
1,700
1,800 4
1,900
2,000 4
| 2,t00
}-2,200
|-2,300
L 2,400

DATE DRILLED:  8/25/75

DEPTH: 1480
{FT, LSD)

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION
Interbedded claystone and silt-
stone; dark-greenish-gray; carbona-
ceous.

Sandstone, light-greenish-gray.
Claystone, dark-gray.
Sandstone, dark-bluish-gray.

Claystone, dark-brownish-gray, car-
bonaceous.

FOX HILLS SANDSTONE

Sandstone, light-gray, very fine to
medium.

Siltstone, gray, sandy.
PIERRE SHALE

Shale, dark-gray.




NDSWC 5131

LOCATION:  144-098-348BB
ALTITUDE: 2450
(FT, NGVD)

DATE DRILLED:  6/27/77

DEPTH: 180
(FT, LSD}

NEUTRON  GAMMA S.P. RESISTIVITY
(aPY) RAY W) (oHM-M
° 1000 "‘s*o‘|* 20 40 DESCRIPTION OF DEPOSITS
ALLUVIUM
0-15 Clay, light-brown, slightly mottled.
15-30 Clay, light-gray, reworked.
| 10 y. light-gray
SENTINEL BUTTE MEMBER
30-44 Claystone, gray, silty.
4448 Lignite.
- Zm 4
48-67 Claystone, light-bluish-gray, very
silty, slightly sandy.
67-70 Lignite,
I 300 70-98 Claystone, light-gray, carbonaceous.
98-106 Lignite.
106-118 Claystone, gray, carbonaceous.
[ 400 + 118124  Lignite.
124136 Claystone, light-olive-gray, benton-
itic.
136-138 Lignite.
- Sm 4
138-180  Claystone, gray, very silty, tight.
- sm d
144-099-10CCA1
{Log modified from Kruger Drilling Co.)
Altitude: 2593 feet Datedrilled: 9/23/69
THICKNESS DEPTH
LITHOLOGIC DESCRIPTION (FEET) (FEET)
Clay, gray 38 38
Lignite, soft 8 46
Clay 27 73
Lignite 17 90
Clay 30 120
Clay, sandy 20 140
Clay 7 147
Rock 3 150
Clay, light-gray 50 200
lay 40 240
Clay; with lignite streaks- 15 255
Clay 50 305
Clay, sandy 40 345
lay 27 372
Rock 4 376
Clay, sandy 4 380
Sand 10 390
Clay, fine, sandy: 10 400




LOCATION:
ALTITUDE: 2670

{FT, NGVD)
NEUTRON  GAMMA S.P.
) RAY WV

° 1500 _|-’-‘-‘-{+

NOTE: Rm=3.2@ 17°C.

144-100-24BAC1

L 100

+ 400 4

- 700 4

L 900 -

1,000

1,100

—1,200J

NDSWC 4912

RESISTIVITY
HM-M.

40

214

0-23

23-30
30-90

90-128

128-208

208-275

275-286
286-300

300-423

423-427
427-572

572-578
578-608

608-613
613-660

660-666
666-698

698-724
724-782
782-828

828-852
862-930

DATE DRILLED:

DEPTH: 930
(FT, LSD}

6/16/76

DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER

Sandstone, yellowish-brown, very
fine to medium.

Claystone, light-brownish-gray, silty.

Claystone, light-gray, silty, carbona-
Ceous.

Claystone, greenish-gray, slightly
carbonaceous.

Claystone, gray, silty; interbedded
thin lignite.

Sandstone, light-gray, very fine to
medium,; fresh iron sulfide.

Claystone, gray.

Sandstone, light-greenish-gray, fine
to medium.

Claystone, gray; with interbedded
greenish-gray and dark-brownish-
gray claystone; thin lignite.

TONGUE RIVER MEMBER
Lignite.

Claystone, gray, silty; interbedded
thin lignite.

Lignite.

Sandstone, gray, fine to medium,
argillaceous.

Lignite.

Interbedded sandstone, siltstone,
and claystone; gray.

Lignite.

Siltstone, gray; thin indurated sand-
stone.

Sandstone, gray, argillaceous.
Claystone, gray.

Sandstone, light-gray, fine; inter-
bedded thin claystone.

Siltstone; interbedded claystone.

Sandstone, very argillaceous.




LOCATION:

ALTITUDE:
{FT. NGVD)

NEYUTRON  GAMMA S.P.
(4] RAY v

144-100-24BAC2

2665

v
X IH

I 100

I 700

1,000 4

1,100

11,200 4

NDSWC 5132

RESISTIVITY
HM-M

50

100

0-22

22.55

65-62
62-79

79-82
82-152

152-155
165-201

201-263

DATE DRILLED:  6/28/77

DEPTH: 263
(FT, LSD)

DESCRIPTION OF DEPOSITS

SENTINEL BUTTE MEMBER
Sandstone, yellowish-brown, very
fine to medium; thin indurated
beds.

Claystone, light-gray, silty, carbona-
ceous, bentonitic.

Lignite.

Claystone, light-gray, silty, ben-
tonitic.

Lignite.

Claystone, light-olive-gray, very
silty, tight.

Lignite.

Claystone, light-olive-gray, carbona-
ceous.

Sandstone, light-gray, very fine to
medium; interbedded thin siltstone.




NDSWC 4814, 4815
{Log modified from Schiumberger)
LOCATION:  144-100.24BBD1, 2

ALTITUDE: 2670
{FT, NGVD)

NEUTRON GAMMA S.P. RESISTIVITY
RAY V) {oHM-M

_|.1'_°.|+ 8 16

0-10
I 100 1 10-32
32-205

- 200 4
205-295

>
<
295-365
. 3w 4
365-580
- 4m -
I 500 580-725
725-765
I 600 765-850
850-905
L 700 4 905-920
920-935
935-948
L 800
948-966
966-997
- 900
997-1023  Claystone, gray, dark-greenish-gray,
1023-1175
1,000
1175-1332
+1,100
11,200
216

DATE DRILLED:  9/05/75

DEPTH: 2160
{FT, LSO}

DESCRIPTION OF DEPOSITS
SENTINEL BUTTE MEMBER

Sandstone, yellowish-brown, fine
to coarse, silty.

Sandstone, gray; thin indurated
beds.

. Claystone, greenish-gray, silty, car-
bonaceous; interbedded thin lignite.

Sandstone, bluish-gray, fine to
coarse, slightly argillaceous.

interbedded thin sandstone, silt-
stone, claystone, and lignite; gray.
TONGUE RIVER MEMBER

Interbedded thin sandstone, silt-
stone, claystone, and lignite; gray.

Siltstone, gray; interbedded clay-
stone, thin sandstone, and lignite.

Sandstone, dark-gray, very fine to
fine, slightly argillaceous.

Siltstone, gray; interbedded clay-
stane; thin lignite.

Sandstone, gray, very fine, silty,
very argillaceous.

Claystone, gray.

Sandstone, gray, very fine to fine,
silty, very argillaceous.

Claystone, gray.
Lignite.

Lignite; with interbedded silty clay-
stone.

LUDLOW MEMBER

stightly siity.

Sandstone; with interbedded clay-
stone and lignite.

CANNONBALL MEMBER

Siltstone, greenish-gray, very argilla-
ceous; interbedded sandstone.




NDSWC 4814, 4815, Continued
(Log modified from Schiumberger)
LOCATION:  144-100-248BD1, 2

ALTITUDE: 2670

(FT, NGVD)
NEUTRON  GAMMA gmll, RESISTIVITY
RAY ) {OHM-M
_|..2'_i.{. 8 16

r‘,300
1332-1434

1,400
1434-1590

: 1,500
1590-1648

’, 1,600
1648-1740

- 1,700}
1740-1824

i t,sooJ
1824-1840
1840-1850
| 15001 1850-1870
1870-1880
"'Wﬂ 1880-1932
1932-1946
2,100 1946-1958
{ 1968-2110
| 2.200 2110-2160

NOTE: Rm =2.3@24°C. \
2,300

2.400 217

DATE DRILLED:  9/05/75

DEPTH: 2160
(FT, LSD)

DESCRIPTION OF DEPOSITS

LUDLOW MEMBER

Claystone, gray; interbedded silt-
stone,

Interbedded sandstone, siltstone,
and lignite; gray.

Sandstone, gray, very fine to
medium, slightly argillaceous, well-
sorted.

HELL CREEK FORMATION

Siltstone, gray.

Interbedded thin claystone, silt-
stone, and sandstone; gray.

Sandstong; poor sample recovery.
Claystone.

Sandstone, gray, fine to medium,
slightly argillaceous.

Claystone.

FOX HILLS SANDSTONE

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

Claystone, gray, silty.
Sandstone.
Siltstone.

PIERRE SHALE

Shale, dark-gray; silty near top.




LOCATION:

ALTITUDE:
(FT, NGVD)

NDSWC 4814, 4815, Continued
{Log modified from Schiumberger)

144-100-2488D1, 2

2670

TEMPERATURE (°F)

DATE DRILLED:

DEPTH: 2160

{FT, LSD)

| BN D S D SENN SENND M BN BN B |
60

- 700

_1',000_

1,100

LL200 ) o s 2 )

Static water level (395)

9/05/75




LOCATION:

ALTITUDE:
{FT, NGVD)

144-100-24B8BD1, 2

2670

NDSWC 4814, 4815, Continued
{Log modified from Schlumberger)

TEMPERATURE (°F)

DATE DRILLED:

DEPTH:
(FT, LSD}

2160

9/05/75

I 1,700

I 2.0004

2,200

2,3001

2,400

r
50

T

™

T




144-102-01BBC

{Log modified from Francis Boyce & Sons)

Altitude: 2180 feet

LITHOLOGIC DESCRIPTION

Topsoil and clay-

Clay; trace of fine rock-

Rock, soft, crumbly

Clay, gray

Lignit

Shale, gray

Rock.

Shale, gray
Rock

Shale, gray; with thin layers of rock and lignite

Rock

Shale, gray

Rock

Shale, gray:
Rock

Shale, gray
Rock:

Shale, gray
Rock

Shale, dark, hard:

Rock
Shale, gray, hard:

Sand, black and gray

144-102-05CCB
{Log modified from Harold Goodale)

Altitude: 2116 feet

Sand and gravel

Gravel and shal

Lignite:
Clay

Rock:

Clay

Lignite-
Clay

Rock

Clay

Lignite-
Clay

Rock:

Clay

Rock -

Clay

Sand

lay

Rock

Clay:

Lignite

Clay

Rock:
Sand

Date drilled: 12/30/71
THICKNESS DEPTH
{FEET) {FEET)
5 5
26 31
5 36
88 124
4 128
112 240
5 245
127 372
1 373
308 681
1 682
97 779
2 781
104 885
3 888
57 945
5 950
138 1,088
4 1,092
123 1,215
1 1,216
84 1,300
35 1,336
Datedrilled:  7/21/67
30 30
15 45
10 55
40 95
5 100
25 125
2 127
56 183
2 185
65 250
13 263
101 364
6 370
145 515
10 525
35 560
30 590
75 665
1 666
24 690
7 697
16 713
1 714
46 760




Altitude: 2200 feet

LITHOLOGIC DESCRIPTION

144-102-27DCC
{Log modified from Kruger Drilling Co.)

Date drilled:  98/11/64

THICKNESS DEPTH
(FEET) (FEET)

Sand 30 30
Gravel 10 40
Rock: 1 41

lay 9 50
Lignite, hard: 10 60
Clay, gray 20 80
Lignite 10 920
Clay 120 210
Sand, whit 30 240
Clay, sandy: 5 245
Rock: 1 246
Sand 14 260
Clay. 40 300
Clay and lignite 80 380
Sand, rocky: 10 390
Rock 2 392
Sand 8 400

lay 100 500
Clay, sandy and rocky: 40 540
Clay 30 570
Rock: 8 578
Clay- 2 580
Clay, sandy 20 600
Clay. 20 620
Clay, brown 20 640
Clay 100 740
Sand: 5 745
Clay, blue, sandy 300 1,045
Clay, brown 40 1,085
Shale, dark-gray 60 1,145
Sand, medium: 20 1,165
No lithologic description: - 1,385




144-102-28ADC2
{Log modified from Francis Boyce & Sons)

Attitude: 2142 feet

LITHOLOGIC DESCRIPTION

Topsoil and clay

Clay and sand

Sand, fine, and gravel

Gravel and shale, gray-

Clay, gray, and sand

Shale, gray

Rock
Shale

Rock:

Shale

Lignite, soft

Shale, sandy

Rock, soft:
Sand

Rock, soft
Shal

Lignite

Sand, brown, coarse-

Shale

Rock:
Shale

Sandstone

Shale

Sandstone and shale-

Rock:

Q’\:ln

Rock

Shale

Rock

Shale and rock

Rock

Shale:

Sandston
Shale

Rock

Shale

Rock

Shal

Sandston

144-102-35CCB
{Log modified from Kruger Drilling Co.}

Altitude: 2205 feet

Clay, gray
Lignite

Clay, brownish-gray

Lignite-

Clay

Rock

Clay, light-gray

Lignite
Sand

Datedrilled: 10/01/60
THICKNESS DEPTH
(FEET) (FEET)
19 19
5 24
13 37
1 48
3 51
41 92
3 95
8 103
1 104
29 133
5 138
12 150
4 154
9 163
7 170
30 200
2 202
18 220
33 253
4 257
103 360
3 363
24 387
21 408
4 412
34 446
1 447
9 456
3 459
16 475
3 478
6 484
5 489
57 546
2 548
1 549
1 550
50 600
28 628
Datedrilled: 8/08/64
20 20
30 50
5 55
15 70
5 75
8 83
5 88
27 115
15 130
10 140




LITHOLOGIC DESCRIPTION

144-103-03BDA
(Log modified from Francis Boyce & Sons)

Topsoil

Clay, yellow
Sandstone, gray, hard

Clay, gray, black, and yellow

Lign 5:.;

Shale, bluish-gray

Sandstone, gray, fine

Sandstone, gray, coarse-

144-103-06DCC
{Log modified from Francis Boyce & Sons)
Clay, yellow
Sand and clay-
Clay, gray
Rock
Shale, gray
Sand, fine-
Sand, gray, coarse:
144-103-1500C
(Log modified from Francis Boyce & Sons}
Altitude: 2150 feet
Topsoil
Clay, yellow
Sand and gravel
144-103-218BB
{Log modified from Francis Boyce & Sons)
Topsoil and clay:
Lignite

Clay; with lignite streaks-

Clay; with some fine sand
Rock

Shale; with lignite streaks-

Clay

Lignite:
Sandstone and clay

Shale, gray-

Date drilled:  8/28/68
THICKNESS DEPTH
{FEET) (FEET)
2 2
9 1
2 13
27 40
2 42
42 84
26 110
23 133
Datedrilled: 8/01/68
25 25
15 40
30 70
5 75
15 90
35 125
20 145
Datedrilled: 8/30/68
1 1
31 32
13 45
Date drilled:  7/12/60
20 20
2 22
123 145
49 194
3 197
8 205
42 247
8 255
19 274
6 280




144-103-22CCD
(Log modified from Francis Boyce & Sons}

Altitude: 2220 feet
THICKNESS DEPTH

LITHOLOGIC DESCRIPTION (FEET) {FEET)
Topsoil and yellow sandy clay 32 32
Clay 8 40
Gravel, fine- 15 55
Shale, gray 63 118
Lignite 4 122
Shale, gray- ] 153
Sandstone, fine 28 181
Shale, gray 27 208
Rock: 2 210
Shale; gray and green layers 52 262
Rock 2 264
Shale, gray, crumbly 43 307
Rock 3 310
Shale, gray 24 334
Lignite 14 348
Shale, gray; crumbly and firm layers- 59 407
Sandstone- 36 443
Shale, gray. 10 453
Rock 4 457
Shale, gray 278 735
Shale; gray and brown layers- 162 897
Rock 5 902
Shale, gray. 198 1,100
Shale, gray; firm to hard layers- 148 1,248
Sandstone, coarse 32 1,280

144-103-22DBA
{Log modified from Francis Boyce & Sons}

Altitude: 2220 feet

Topsoil and fill 12 12
Gravel, fine- 10 22
Shale, blue- 22 44
Lignite 4 48
Shale, blue- 62 110
Sand 25 135
Shale, blue- 19 154
Rock: 1 165
Shale: 4 159
Rock 2 161
Shale 3 164
Rock 3 167
Shale 17 184
Lignite 6 190
Shale 50 240
Lignite 10 250
Shale, very soft 45 295
Lithologic description missing from log 55 350
Shale 101 451
Sandston 2 453
Shale: 128 581
Sand 15 596




144-103-23ABA .
{Log modified from Francis Boyce & Sons)

Altitude: 2380 feet . Datedrilled:  7/22/68
. THICKNESS DEPTH
LITHOLOGIC DESCRIPTION {FEET) {FEET)
Clay, yellow 20 20
Clay, yellow to black 17 83;
Clay, gray 51
Lignite X 2 90
Shale, gray 58 148
Lignite: 7 155
Shale, gray 8 163
Rock 2 165
Shale, gray 4 169
Lignite ] 174
Shale, gray: 3 177
Lignite 2 179
Shale, gray 72 251
Rock 3 254
Shale, gray 61 315
Lignite 4 319
Shale, gray 1" 330
Sandstone, fin 35 365
Sandstone and bentonit 21 386
Shale, gray 8 394
Rock: 1 395
Shale, gray 20 415
Rock 1. 416
Shale, gray 10 426
Lignite 7 433
Shale, gray, and bentonit 25 458
Rock. 2 460
Shale, gray 28 488
Lignite 5 493
Shale . 44 537
Rock 3 540
Shale, gray - 25 665
Shale, black to brown 5 570
Rock 22 692
Sandston 1 603
Shale, gray 107 710
Rock 20 730
Shale, gray 1" 741
Sandston 19 760
Shale, gray 25 785

225




Altitude: 2425 feet

LITHOLOGIC DESCRIPTION

144-104-06BCB

{Log modified from Francis Boyce & Sons)

Topsoil and clay
1;

ay

Lignite

Shale, gray

Rock:

Shale:

Rock:

Shale

Sandstone, gray

Lignite

Sand
Shale:

Sand

Shale, black:

Sand, coarse-

Shale:

Sand, fine-
Shal

144-104-07BBC

{Log modified from Francis Boyce & Sons)

Topsoil and yellow clay

Clay, sand, and decayed wood

Shale, gray

Rock:

Shale, gray

Lignite-

Shale, gray

Lignite
Shale

Lignite

Shale; with fine sand layers

Sandstone
Shale

Shaie; with sand layers
Rack

Shale

Lignit

Sandstone
Shal

Shale, sand, and fignite layers:

Date drilled: 1962

THICKNESS DEPTH
(FEET) (FEET)
10 10
60 70
2 72
66 138
2 140
3 143
2 145
51 196
26 222
3 225
5 230
1" 241
9 250
10 260
5 265
5 270
36 306
8 314
6 320
25 345
13 358
10 368
42 410
Date drilled:  9/24/67
56 56
6 62
35 97
7 104
23 127
7 134
14 148
2 150
46 196
3 199
73 272
25 297
24 321
54 375
6 381
20 401
8 409
23 432
6 438
37 475




144-104-10CCC
{Log modified from Francis Boyce & Sons)

Altitude: 2575 feet

LITHOLOGIC DESCRIPTION

Clay, yellow

Clay, gray:

Lignite-

Shale, gray
Rock:

Shale, gray
Rock

Shale, gray

Sand, fine:
Shale, sandy

Rock

Shale and sand layers-

Rock

Shale, gray

Shale and sand layers

Lignite:
Shale:

Rock

Shale, gray

Sand, gray, fine-

Shale, gray
Rock

Shale

Sandstone, gray

Shale, gray

144-105-02CAA
{Log modified from Francis Boyce & Sons)

Altitude: 2330 feet

Topsoil and yellow clay

Clay, yellow, and brown sand

Clay, gray
Sandston

144-105-03AAA
{Log modified from McDanold Well Drilling) -

Altitude: 2305 feet

Silt:
ollt

Clay, yellow, sandy

Sandstone

Clay, gray-

Gravel, medi

Clay, gray-
Sandston

Clay, gray:

Lignite

Sand, gray, fine

Date drifled: 12/27/67
THICKNESS DEPTH
(FEET) {FEET)
k) 35
32 67

6 73

31 104

2 106

46 152

1 153

62 215

26 24
15 256

3 259

28 287

4 29

21 312
24 336
12 348

5 353

3 356

69 425
20 445
102 547
4 551

7 558

22 580
10 590
Date drilled: 10/05/61
45 45
30 75
20 95
25 120
Date drilled:  4/20/66
20 20
23 43

2 45

14 59
1 60
24 84

3 87

4 a1
3 94

1 105




144-105-07DBB
(Log modified from Francis Boyce & Sons}

Altitude: 2379 feet Date drilled: 12/07/65
THICKNESS DEPTH

LITHOLOGIC DESCRIPTION {FEET) {FEET)
Clay, yellow 38 38
Clay, blue: 25 63
Rock 4 67
Clay, blue- 17 84
Clay, dark 6 90
Clay, blue: - 8 98
Sand. fons 12 110
Clay, blue 45 165
ignite: 6 161
Shale, gray 3 164
Lignite 3 167
Shale, gray; with some sandstone: 40 207
Lignite 3 210
Shale, gray 18 228
Sandstone 20 248

144-105-08DDD
{Log modified from Harold Goodale}

Altitude: 2447 feet Date drilled:  7/23/64
Fill 15 15
Clay 48 63
ignite 10 73
Clay 92 165
Lignite- 5 170
Clay 45 215
Rock: 2 217
Clay 13 230
Lignit 3 233
Clay 77 310
Sand: 40 350




Altitude: 2590 feet

LITHOLOGIC DESCRIPTION
Fill

144-105-25ADD
{Log modified from Harold Goodale)

Shale:

Lignite

Shale

Lignite-

Shall

Lignite-
Shale

Sand.

Altitude: 2400 feet

Sand and shale

144-105-32CCA
{Log modified from Harold Goodale)

Sand

Lignit:
Sand:

Altitude: 2405 feet

Sand, yellowish-brown, very fine to fine, clayey, well-sorted, rounded, highly

144-105-33BBB
NDSWC 4935A

oxidized; predominantly quartz; some carbonates-

Clay, yellowish-brown to pale-yeliow, very silty, sandy, moderately tight to

soft, cohesive, oxidized; very sandy from 20 to 25 feet:

Clay and shale; light-gray to medium-gray; tight; cohesive; brittlg——-———--r-rrrosmmeraceonnn

Date drilled: 10/10/73
THICKNESS DEPTH
(FEET) (FEET)

3 3

27 30

12 42

194 236

9 245

80 325

20 345

75 420

60 480

Date drilled:  5/09/74
70 70

28 98

3 101

19 120
Date drilled:  7/20/76
5 5

45 50

10 60




NDSWC 4935

LOCATION: ~ 144-105-33BBC
ALTITUDE: 2360
{FT. NGVD)
Numou vaa g.' \l:j RE%&;!_\'I}TY
[} 1000 }JO { 20 40
L 100 4
- 200 |
%: 0 |
L 400
i L 500 -
NOTE: Rm=3.6 @ 24°C. t 600
L 700 4
I 800
L 1,000-
1,100
t1,200

230

0-32

32-36

36-42

42-80

80-94

94-120

120-180

180-205

205-254

254-300
300-309
309-365

365-376

376-416

416-472

472-500

DATE DRILLED: ~ 7/21/76

DEPTH: 500
(FT, LSD)

DESCRIPTION OF DEPOSITS
TONGUE RIVER MEMBER

Sandstone, yellowish-brown, very
fine, subrounded.

Gravel, yellowish-brown; fine sand
to very coarse pebbles.

pale-yellowish-brown,
minor sand and silt.

Claystone,
cohesive;

Sandstone, light-yellowish-gray, fine
to medium; carbonaceous trash.

Sandstone, gray, fine to medium,
carbonaceous trash.

Claystone, greenish-gray; inter-

bedded thin lignites.

Claystone, bluish-gray; interbedded
thin lignites.

Claystone; interbedded thin beds
of bluish-gray clay and greenish-
gray clay.

Sandstone, greenish-gray, very fine
to fine; minor carbonaceous trash.

Claystone, gray, silty; minor sand.
Lignite, brittle.

Claystone, gray; interbedded sand-
stone.

Sandstone, gray, very fine to fine;
interbedded claystone,

Siltstone, gray; interbedded clay-
stone and sandstone.

LUDLOW MEMBER
Claystone, gray, very siity.

Sandstone, greenish-gray, very fine,
argillaceous.




TABLE 4.--Chemical analyses of ground water
for major constituents

[Chemical analyses of ground water for major
constituents are grouped according to aquifer.]

Principal aquifer Specific conductance
110, Quaternary Value shown is the field
125, Paleocene specific conductance
211, Upper Cretaceous measured at the well at

the time of inventory.

HCFH, Tower Hell Creek and Fox

Hi1ls aquifer
LHCK, lower Ludlow and upper

Hell Creek aquifer
QRNR, alluvium
SNLB, Sentinel Butte aquifer
TRVL, lower Tongue River and

upper Ludlow aquifer

231
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TABLE 6.--Chemical analyses of ground water for trace constituents

Principal aquifer Lower Tongue River and upper Ludlow Member Lower Hell Creek Formation and fox Hills Sandstone
) = P e @ 2 o a o a ) a a =
a8 2 8 z a8 2 2 =} 8 2 2
g g g g E 2 S g g 2 g S 2 g 8 g g g
& = 2 = £ e B3 £ & s £ k] £ & & 8 4 B4
Location s s L L L 4 @ © = 5 - - = & & N 4 &
g g g 2 s g g g g g s 2 s g g g g g
v i v v 7 v 1 V : v I
8 & S 3 3 g 8 & 3 & g g e g g g 3 3
Total depth of well (feet) 64 5 101 160 75 364 104 104 1,300 1,725 1,870 1,870 1,870 1,085 1,045 1,085 2,160 2,160
Date of sample 76-06-30  76-06-29  76-06-30  76-06-30  76-07-01  75-08-06 75-10-29  75-10-31 75-10-02 75-10-03 73-07-25 75-10-29 75-10-31 75-08-06 75-10-29 75-10-31 7§-10-29  75-10-31
Dissolved aluminum (A1) {ug/L) 20 10 0 20 0 10 10 40 -- - -~ Q - -
Dissolved arsenic (As) (ug/L) 2 0 1 2 1] 0 [ 1 2 - 0
Dissolved barium (Ba) {ug/L) 0 0 0 0 0 <100 - o 0 0 - 0 <100 .- -
Dissolved beryllium (Be) (ug/L) 0 20 0 10 0 <10 — - 0 10 0 - — <10 - - s
Dissolved chromium (Cr) (ug/L) 0 0 0 0 o 0 - - 0 0 1] - - 0 - - -
Dissolved cobalt (Co) (ug/L) 0 [ 0 o 2 0 -- - 0 0 1 - - o - - - —
Dissolved copper (Cu) (ug/L) 3 2 4 5 3 0 - - 0 1 7 - -- [} -- -- -- -
Cyanide (Cn} (mg/L) - - - - - .00 - - .00 .00 .00 - - .00 - - - -
lodide (1) (mg/L) -- - - -- -- - - .00 - - - - .26 - - 6 - .34
Dissolved lead (Pb) (ug/L) 2 1 13 7 12 2 - - 3 2 4 -- - 1 - - - -
Dissolved 1ithium (L1} {ug/L} 20 LY 1o 30 90 30 - 50 0 50 60 - 50 50 - 50 - 70
Dissolved mercury (Hg) {ug/L) .0 K .0 .0 .0 .2 - - .0 .0 .0 - -- .4 - -- - --
Dissolved molybdenum (Mo) (ug/L) 1 1 0 5 1 4 -- 0 3 6 2 - 1 1 -~ 2 - 1
Dissolved nickel (Ni) (u?/L) 2 2 4 ] 4 2 . - 2 2 4 -- - [ - - - -
Dissolved selenium (Se) {ug/L) [} 0 0 0 0 0 - - 0 0 0 -- - 0 -- -- - -
Dissolved siiver {Ag) {ug/L) -- -- - - - 0 - -- 0 0 0 -- - 0 -- - -- -~
Dissolved strontium (Sr) (ug/L) 190 1,800 1,000 560 2,300 80 -- 130 140 130 70 - 100 60 - %0 - 130
Dissolved vanadium (V) (ug/L} .7 .2 1.3 .8 H .5 - 7.8 3.9 4.4 2.3 - 4.1 1.8 -- 1.9 - 3.4
Dissolved zine (Zn) (MQIL? 20 10 10 %0 40 0 - 30 10 i 10 -- [ [} - - 0
Total organic carbor (C) (mg/L) - - - - -- a- 6.4 p - - - 2.0 -- - 2.6 - 3.6 -
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TABLE 7.--Chemical analyses of ground water for dissolved

gases and sulfide in milligrams per liter

s
S
& — — g —_ —_ Fa :
g = — = = =° —_ = = a
& = = o~ — S o ~ o = = @
5 £ 3: 3 3 3 o 3 2 3 o s
4 ky > @ > > S a > > > >a > o >4
o T~ ~— o —-—c — —c - s — @ —E — o — —r—
M ° 9 o @ o= C o © &~ o= o 5 S © o' c S
@ — Q v «n o =] wn o n.ao o [V N - 0 [ W on
Location = T it 2 % 22 2% 258 5 =g 23 - E =«
o = &S =% =% Sg 5382 89 82 == &8 =%
133-106-34BAA 10-09-75 104 23 0.13 -- <0.02 2.38 - <0.001 -- 0.92 --
140-102-16DAA 5- -74 364 36 .05 1.0 .07 1.23 - -- -- .5 0.1
140-102-16DAA 10-15-77 -- -~ -- - - -- - - -- - -
140-102-22DCD 5- -74 1,045 35 .02 .9 .09 1.2 -- -~ -- .7 .2
140-102-22DCD 9- -75 -- 26 .01 - .04 1.1 - .006 -- .95 --
140-102-22DCD 10-15-75 -- .- -- -- -- - -- -- -- -- -
140-106-25CBB1 11-17-74 1,259 40.2 <.009 1.27 .04 3.4 -- - -- 1.4 4
140-106-25CBB3 11-17-74 110 36.3 011 1.22 18 56 - -~ -- .0 A
140-106-25CBB3 10-15-75 -- -- -- -- -- -- -- --




TABLE 8.--Hydraulic parameters and particle-size distributfon data from core samplesy

Percent of sizes (diameter

in millimeters)

23
£
— — | c1ay Si1t Sand >
28 o7 - .x EE
zeze o 3= P, 22 s
€C%a e @ Very Very 25 2 S 22
Principal 835v w8 5= fine Fine Medium Coarse coarse =E s 8& e
aguifer/ peprn £ES85 EF 2T 0.004- |0.0625- 0.125- 0.25-  0.5- 1.0-| LF 3§ ts 87
Tocation (feet) 2285 22 2E («.00¢ |0.0625 | 0.125 0.25 0.5 1.0 2.0 &8 & 55 &%
Sentinel Butte
Hember
144-1DO-ZJBAC22J 290 - - 0.12 - 12.9 40.0 7.0 34.2 4.8 1.1 2.4 2.6 -- -
Tongue River
136-100-3100C1 508 -- -0 e 83 3 -- 19 - -
138-105-07cc0% 305 -0 225 363 327 8.5 41 3
143-105-33BAB 290 - R 1 59 29 1 == ==
143-105-3384B 393 258 02 26 63 8 3 - 29
143-105-33BAB 479 2z.1 - -- - - - - — .~ - - - .
144-100-208BD% 595 5 2.8 .05 8 75 7 - -- -- .~ .40 .7 81 -
144-100~ZOBBD|2J 745 -- -- Bt - 27.% 29.9 4.2 1.3 - ~= 2.0 .6 -- -
144-100-248801 80 -- 0.4 .10 10 % a 23 - - 87 20 4 - -
Upper Ludlow
Member
136-100~31DDC) 695 .7 38.3 .15 0 17 9 62 2 -- 1.9 .4 4.5
143-105-338A8 513 -- -- .03 18 72 10 - -- - 2.0 .7 -
Lebo Shale
equivalent
143-105-33BAB 643 .02 2z2.2 - - -- - -- -- -- had b -- - b
Lower Lud)ow
Member
136-700-300061 1,180 .5 e 213 7 2 49 -
140-101-350AD 1,300 - P [ 17 66 1 -
143-105-338A8 690 - 254 0z 35 a3 20 2 -
143-105-338A8 958 .02 1N - - - - - [
144-100-248800 1,852 .50 32 .4 s 67 ® 1 -- - - LI —
144-100-24BBD1 1,080 .2 4 .03 27 45 2 H -- - - 152
144-100-248BD1 1,623 .9 B2z 04 12 67 18 1 1 1.7 6
144-100-248BD1 1,620 .8 BO 3 6 1 2 51 1 5 .7 182
a-100-208600% 1,600 - - a7 w22 2 102 4 s 8 e
Hell Creek
Formation
136-100-31DDC1 1,247 .0f 20.6 - - - . - - - - — -
136-100-31DDC) 1,380 1.0 38.2 .16 n 18 8 53 10 ~- - - -
136-100-3100C1 1,394 .5 N 21 s i 6 a3 22 4 1.4 1.3
140-101-350AD 1,690 - - 2 5 15 65 49 1 - - -
140-101-350AD 170 - - W B 19 3 2 1 - - - - e
140-101-35DAD 1,728 - - 1 13 45 23 -
143-105-338AB 1,003 .02 2.3 .02 50 15 H -
143-105-33BAB 1,024 L0003 19.3 - - - - - -
143-105-338A8 1,095 - 24 .18 4 7 5 20 1 -
143-105-333A8 1128 ooz 21l L. - - - -- - . - = =
144-100-248801 1,792 .3 28.1 -- - - - - . - - - - - -
144-100-24B801 1,867 3 27.3 .07 18 31 18 25 7 - . . - - -
Fox Hills
Sandstone
136-100-3200C1 1,480 1.4 e 6 b 17 8 62 - 13 .6
136-100-3100C1 1,594 .2 290 o4 7 % 2 9 -- 26 .7
136-100-31DC] 1,623 .02 317 .8 2 7 4 - - 21 3
136-100-31DDCT 1,684 .02 26.6 0 38 61 1 - - - - -
140-101-35DAD 1,794 - A A n 8 0 - - - -
140-101-35DAD 1,808 - - 5 10 18 63 2 12 .9
140-101-3504D 1,810 87 5 6 10 19 60 - 13 8
140-101-35DAD 1,844 - 1 s 16 51 28 - 13 8
140-197- 35040 1,848 - 9 B bl 85 9 - 1.4 8
140-101-350AD 1,860 - - .8 4 15 s 3 - .- - 1z
140-101-350AD 1,867 2.0 0.2 .08 9 7 72 H - - ez .3
140-101-350AD 1,870 1.4 9.7 .08 9 17 7 3 -- - [ —
143-705-33848 1,150 3 EIIC AR R 71 23 37 2 1 21 .8
143-105-338AB 1,180 - -- .15 12 21 n 45 10 1 2.2 e
143-105-338A8 1,220 i) 3.4 .05 15 46 37 2 - .- - 2.2 .5
143-105-338A8 1,23 2.7 35 .12 8 19 22 a0 3 2 5 18 .8
143-105-33BAB 1,202 1.6 2.6 11 1 2 25 a 2 - 2z 4
143-105-33BAB 1,328 2 3.3 06 2 3 a3 H 32 2
143-105-338A8 1,383 4 %3 o2 2 65 n -- 30 6
143-105-338A8 1,3%0 A 32.0 .04 27 37 35 1 . - - - po - -
1644-100-24880] 1,820 7.1 39 .22 M 7 7 2 B 28 .3 -
144-100-248801 1,330 1.1 02 71 12 3 2 -- 19 2 -
144-100-24BBD) 1,993 2.7 3.6 18 6 18 18 54 s s -
144-100-24BBD1 2,015 3.2 334 210 1 19 57 13 - 1.7 .5 .- -
144-100-248801 030 1.3 45 88 13 22 ] 5 - -~ - [0S S
144-100-248BD} 2,057 1.4 34.7 .n 1 20 52 17 - ~- - 1.9 4 28.7 -
144-160-2488D1 2,080 .2 32.3 .06 13 36 50 1 - ~- - 1.9 .4 .- --
Pierre Shale
143-105-338A8 1,458 0036  21.8 - - - - .- - -- - .
144-100-248801 2,129 Bl 22.4 - - - - - - -~ - - - -

;J/Analyses by Core Laboratory, Williston, N. Dak.
Analyses by U.S. Geolagical Survey Mydrologic Laboratory, Lakewood, Colo.




TABLE 9.--Heavy mineral analyses from core samﬂesl/
(Percent heavy minerals per 300-grain ‘sample)

Amphiboles
- M ®
S 3 3
§ 8 % z
£ n 2 2 u
=8 3 = H e X 3 ]
:v = E 3 < - ~ @ @ - (3 -
3o & 8 g = 8 2 35 82 2 = w =t *
% 3 5 e £ P : 8 s € 3% 2 T 8 8 8 3 2 & o B
Principal squifer/  bepth 8 23§ $3 3 |3 B |B::siigoioi
Tocation (feet) 2t & 2 2 5 3 % = c & t% s g 835 8 & 5 < & 5
Sentinel Butte
Member
290 7.7 - 1 - - 9 - 3 . e e e A 1 2 A e 3 e -
Tongue River
Member
136-100-3100C1 675 1.5 -~ 24 1 18 - - 13 - e e 3 -- -
138-105-07CCD 304.6 to 6 2z 1 15 4 1
305.0 -2 1 2 - -7 - e e 2 20 1 N - 10 1
142-101-18C802 23 6 5 2 - 2 27 1 m T T g Soq Lo D22l
144-100-248801 745 L R T R T L S P 4 5 - 58 - 6 -
148-100-24BBD1 880 3 06 W - 7T 3% - 7 | A A T T T
Lower Ludiow
Member
136-100-3100C) 1,180 9.0 -~ 21 1 W - a 1 | 110 1 18 -= 17 6 -- 1
143-105-33BAB 690 3 .- 18 - 86 - - ] e e 1T - 3 2 —- 6 1 1 1
144-100-248801 1,620 1.0 -- 8 - 1 22 -- 29 - e e e 8 8 - < - 2 3 - 1
144-100-24BBD1 1,640 20 -- 1 1 88 8 -- 14 e e e 302 a4 1 - 10 1 - 1
Hell Creek
Formation
136-100-310DCY 1,390 .1 < 13 - 3 7 < 4 a6 - 8 4 - 2
136-100-3100¢1 1,394 3.6 -- 30 -- 4 1 - ) - 2 - 9 5 2 .- 2
143-105-33BAB 1,098 11 -- 29 <1 48 1 - 2 <1 2 7 .- 7 < 2 1
144-100-24BBD1 1,867 5 0<d 23 <1 4 e e 3] R - I | R T | R
Fox Hills
Sandstone
133-106-13ADB2 224 3 - 38 - 1 a 4 25 - .- —- 2 - 9 g8 1 1 2
136-100-31DDC1 1,480 J e~ 26 1 20 - .- 21 -- 12 - 3 - 12 31 -
143-105-338A8 1,150 17 - 29 < 26 A 1M -- 7 T 4 - 10 - 9 2 - 1
143-105-3; 1,180 5 == 25 <1 43 - < 6 - e - 1 6 - 12 a= 6 - e}
143-105-338AB 1,220 2 - 24 - W - - 18 - a2 4 18 1 10 - 8 3 -
143-105-33BAB 1,243 J - 181 6 - - 6 - e - Q <103 e 4 e 1< e
143-105-338AB 1,292 2 -- 24 < 5 - .. 17 -2 - 3 5 8 1 9 - 13 12 - 1
143-105-338AB 1,328 3 - 5 e 16 - - M A - 6 7 8 1 5 - 5§ 3 - 1
143-105-33BAB 1,390 6 == 22 -~ 5 1 - 6 1 - 2 2 18 3 19 - 12 8 -
144-100-24B801 1,920 <l <1 3 1 20 1 - 19 - e e 2 2 4 1 8 - 6 2 2 <
144-100-24BBD1 1,993 A - 28 <A 6 1 - 3 R IS 3 3 = 6 - 5 2 - 1
144-100-24BBD1 2,015 e - 331 2 - - o .- e e 4 5 <1 8 - 5 6 - 1
144-100-24BBD1 2,030 2 = W .- 19 - 1 e e 4 6 - 84 - 6 - < 1
144-100-24BBD] 2,057 NI B | A o-- 1A 19 20 -- 15 < 6 1 - -
144-100-24BBD1 2,080 9 1 W1 & 3 - 16 e 19 15 - 1 - 16 7 -~ 1

yknalyses by U.S. Geological Survey Hydrologic Laboratory, Lakewood, Calo.
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