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SELECTED FACTORS FOR CONVERTIN G

INCH-POUND UNITS TO THE INTERNATIONAL SYSTE M

OF UNITS (SI )

A dual system of measurements--inch-pound units and th e

International System of Units (SI)--is given in this report .

	

SI i s

an organized system of units adopted by the 11th General Conferenc e

of Weights and Measures in 1960 .

	

Selected factors for convertin g

inch-pound units to SI units are given below .

Multiply

	

inch-pound

	

unit By To

	

obtain

	

SI

	

uni t

Acre 0 .4047 hectare

	

(ha )

Cubic

	

foot

	

per

	

second 0 .02832 cubic

	

meter

	

pe r

(ft 3 /s) second

	

(m 3 /s )

Foot

	

(ft) 0 .3048 meter

	

(m )

Inch

	

(in .) 25 .4 millimeter

	

(mm)

i v



GROUND-WATER DATA

FOR

McKENZIE COUNTY, NORTH DAKOT A

By

M . G . Croft

INTRODUCTIO N

The investigation of the geology and occurrence of ground wate r

in McKenzie County (fig . 1) was made cooperatively by the U .S .

Geological Survey, North Dakota State Water Commission, North Dakot a

Geological Survey, and McKenzie County Water Resource District . The

results of the investigation will be published in three separat e

parts . Part I is an interpretive report describing the geology of th e

study area, part II (this report) is a compilation of the ground-wate r

data, and part III is an interpretive report describing the ground -

water resources . Part II makes available geologic and hydrologic dat a

collected during the county investigation and functions as a referenc e

for the other reports .

Purpose and Objective s

The purpose of the investigation was to provide detailed geologi c

and hydrologic information needed for the orderly development of wate r

supplies for municipal, domestic, livestock, irrigation, industrial ,

and similar uses . Specifically, the objectives were to (1) determin e

the location, extent, and nature of the major aquifers and confinin g

beds ; (2) evaluate the occurrence and movement of ground water ,

including the sources of recharge and discharge ; (3) estimate th e

quantities of water stored in the aquifers ; (4) estimate the potentia l

yields to wells tapping the major aquifers ; (5) determine the chemica l

quality of the ground water ; and (6) identify current and potentia l

use of the ground water .

Location-Numbering System

The location-numbering system used in this report is based on th e
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FIGURE 1 .-County ground-water studies in North Dakota .



public land classification system used by the U .S . Bureau of Lan d

Management . The system is illustrated in figure 2 . The first numera l

denotes the township north of a base line, the second numeral denote s

the range west of the fifth principal meridian, and the third numera l

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, wel l

150-104-15ADC is in the SW1/4SE1/4NE1/4 sec . 15, T . 150 N ., R . 104 W .

Consecutive terminal numerals are added if more than one well or tes t

hole is recorded within a 10-acre (4-ha) tract . The location of eac h

well and test hole in the tables is shown on plate 1 (in pocket) .

Acknowledgment s

The collection of data for this report was made possible by th e

cooperation of residents and officials of McKenzie County, wh o

furnished essential information on wells and permitted water-leve l

measurements and the collection of water samples . Particula r

.recognition is due to the following North Dakota State Wate r

Commission personnel : Alan Comeskey and Alan Wanek for logging o f

test holes, G . O . Muri for chemical analyses of water samples, an d

M . O. Liridvig for scheduling of drilling activities .

	

Thanks are du e

to the private well drillers and drilling companies that furnishe d

drillers ' logs and other information in this report .

EXPLANATION OF TABLES AND METHODS OF DATA COLLECTIO N

The data in this report, which were collected chiefly betwee n

1976 and 1981, are listed in tables 1-7 .

	

Points of collection ar e

shown on plate 1 . The data consist of the following :

	

(1) Geologi c

and hydrologic records of wells and test holes, (2) water-leve l

measurements in observation wells, (3) lithologic and geophysical log s

of test holes and wells, (4) chemical analyses of ground water, (5 )

chemical analyses of water from streams, (6) hydraulic conductivity

and porosity values determined by laboratory tests, and (7) analyse s

of selected gases from ground water . The data provided are useful fo r
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FIGURE 2.-Location-numbering system.
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evaluating geologic and ground-water conditions in McKenzie County .

For example, a person considering the construction of a new well ca n

locate the proposed site on plate 1 . Depths, water quality ,

lithologies, and water levels of nearby wells and test holes tappin g

the different aquifers can be determined from the tables . However ,

use of the data as a guide to conditions at different sites shoul d

be made with caution because of the lenticular character of th e

water-bearing rocks and varying water quality in some aquifers .

Records of Wells and Test Hole s

Records of selected wells and test holes are given in table 1 .

Well depth is the depth of casing for open-bottom wells or the base o f

the deepest well screen for screened wells . Many test holes wer e

converted to observation wells for periodic water-level measurement s

and water-quality sampling . At some sites two or three observatio n

wells were drilled in order to obtain water levels and water sample s

from several aquifers . The observation wells were constructed o f

1-1/4-inch (32-mm) plastic casing or 2-inch (51-mm) steel casing .

Several 6- or 12-foot (1 .8- or 3 .7-m) screens were set in the aquifer .

The observation wells were developed by backwashing and were pumpe d

a minimum of 5 hours before water samples were collected for analysis .

Many of the deep bedrock wells were pumped 20 to 30 hours befor e

sampling .

Water Levels	 in Selected Well s

Table 2 lists the monthly and intermittent water levels i n

selected wells, in feet below or above (+) land surface, that ta p

major aquifers in McKenzie County . Water-level measurements taken a s

part of this study began in 1979 and extended through December 1983 .

Measurements will continue to be made in several wells as part of th e

statewide observation-well network to monitor changes in water level s

as the ground-water resources of the area are developed .

Logs of Wells and Test Hole s

Logs collected from water-well drillers and other sources and log s

5



of test holes drilled as part of this project are included in table 3 .

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

logs and logs from test holes drilled during previous investigations .

Logs from test holes drilled during previous unpublished investiga-

tions have dates before 1976 . Logs of test holes drilled as part o f

this project have dates after 1976 . Most test holes drilled durin g

this project and some municipal and industrial wells have a graphic ,

electric, and gamma-ray log in addition to a description of th e

materials penetrated . The electric logs are extremely useful fo r

correlation of geologic units . Grain-size determinations refer to th e

Wentworth (1922) size scale . The color descriptions were determine d

by comparing fresh samples with the Geological Society of America ' s

rock color chart (1963) .

Water Quality

The chemical composition and physical properties of water ar e

reported in the tables of analyses (tables 4 and 5) . Water fo r

samples was obtained from privately owned wells by using the existin g

pumps and from the North Dakota State Water Commission observatio n

wells by airlift . Generally enough water was pumped to clear the wel l

column and plumbing, then the sample was collected in a polyethylen e

bottle . For those metals considered unstable, a separate sample wa s

filtered and acidified before transport to the laboratory . Most of

the samples were analyzed by the North Dakota State Water Commission ,

Bismarck, N . Dak . Methods of analyses generally were those describe d

by Brown and others (1970) . The results are expressed in milligram s

per liter (mg/L) or micrograms per liter (ug/L) . A microgram pe r

liter is one-thousandth of a milligram per liter . Due to th e

difficulty and expense associated with development of many bedroc k

test wells, water-sample analyses are marginal, particularly the pH .

Drinking-water standards were established for interstate carrier s

by the U .S . Public Health Service (1962) and generally were accepte d

as applicable to public water supplies . The Federal Water Quality Ac t

of 1965 provided for the establishment of water-quality standards fo r

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

6



farmsteads, industrial, and agricultural uses were established by th e

U .S . Federal Water Pollution Control Administration (1968) . The North

Dakota State Department of Health (1970) adopted a set of water -

quality standards within the framework of the national guidelines fo r

interstate streams . The latest criteria for primary drinking-wate r

standards were published by the U .S . Environmental Protection Agency

(1976) .

According to the 1976 standards, the following are the maximu m

contaminant levels for inorganic chemicals other than fluoride .

Concentratio n
substance	 (mg/L)	

Arsenic (As)	
Barium (Ba)	
Cadmium (Cd)	
Chromium (hexavalent, as Cr) 	
Lead (Pb)	
Mercury (Hg)	
Nitrate (as N)	
Selenium (Se)	
Silver (Ag)	

0 .0 5
1 . 0
.0 1
.0 5
.0 5
.002

10
.0 1
.0 5

The concentration of fluoride is determined by the annual average o f

the maximum daily air temperature for the locality . The maximum

concentration limit for McKenzie County is about 2 .4 mg/L .

The differences between mandatory and desirable standards can be

illustrated by the discussion on page 33 of the 1962 U .S . Publi c

Health Standards .

	

It is as follows :

It should be emphasized that there may be a great differenc e

between a detectable concentration and an objectionable concentratio n

of the neutral salts . The factor of acclimatization is particularl y

important . More than 100 public supplies in the United States provid e

water with more than 2,000 mg/L of dissolved solids . Newcomers and

casual visitors would certainly find these waters almost intolerabl e

and, although some of the residents use other supplies for drinking ,

nany are able to tolerate if not enjoy these highly mineralize d

waters .

" Relatively little information is available on consumer attitude s

toward mineralized water .

	

In this connection, the findings of a

survey made by the California State Department of Public Health . . .

showed that in five communities where the public supplies were highl y

mineralized, about 40 percent of the families surveyed purchase d

7



bottled water and about 50 percent stated they were dissatisfied wit h

the water . These supplies had dissolved-solids contents in the rang e

of 500 to 1,760 mg/L . Calcium, sulfate, and magnesium were th e

dominant ions present, with sulfate concentrations in the range of 30 0

to 700 mg/L .

The taste threshold for magnesium is said to be 400-600 mg/L . . . . "

The following sections on the origin and practical significanc e

are adopted largely from Hem (1970) and Durfor and Becker (1964) .

Chemical Constituents in Solutio n

Silica (SiO2 )

Weathering processes dissolve silica from practically all rocks .

Silica affects the usefulness of water because it can contribute t o

the formation of scale in pipes, water heaters, and boilers in th e

presence of calcium and magnesium .

Iron (Fe )

Iron compounds are common in rocks and may be leached by acidi c

water . Water containing more than 300 ug/L of iron, after exposure t o

air, may become discolored . Reddish-brown stains on porcelain o r

enamelware and fixtures and on fabrics washed in the water result fro m

the iron .

Manganese (Mn )

Manganese in concentrations as low as 200 ug/L may cause a

dark-brown or black stain on fabrics and porcelain fixtures . Groun d

water that contains high concentrations of iron may also hav e

considerable amounts of manganese .

Calcium and Magnesium (Ca and Mg )

Limestone and similar rocks are the principal source of calcium i n

natural water . Calcium and magnesium cause water hardness and, wit h

anions, can form scale on utensils and in water heaters, boilers, an d

pipes .

Sodiu and Potassium (Na and K )

Sodium and potassium are present in many igneous and sedimentar y

8



rocks . Sodium dissolves readily and when brought into solution i t

tends to remain in solution . Potassium is dissolved with greate r

difficulty and exhibits a stronger tendency to be reincorporated int o

solid weathering products, especially clay minerals .

	

In most natura l

water the concentration of potassium is much lower than th e

concentration of sodium . Water that contains a large proportion o f

sodium salts generally is unsatisfactory for irrigation . The presenc e

of several hundred milligrams per liter of sodium in water can make i t

unsuitable for use in sodium-restricted diets (North Dakota Stat e

Department of Health, 1962) .

Bicarbonate and Carbonate (HCO3 and CO3 )

The carbon dioxide that is dissolved in naturally circulatin g

water is the most common of the weak acids in natural water . Th e

ability of the weak acids in natural water to neutralize acid i s

defined as alkalinity . Equivalent concentrations of bicarbonate an d

carbonate ions to specified pH ' s of the weak acids in a sample ar e

expressed in this publication . High concentrations of these ion s

precipitate with available calcium and magnesium on the heating of th e

water . This scale-forming characteristic is considered undesirable .

Alkalinity can be calculated from the analyses by using th e

formula :

Alkalinity (as CaCO3) = 0 .82(HCO3)+1 .67(CO3 )

Sulfate (SO4 )

Sulfate, an oxidation product of sulfur, is not a majo r

constituent of the earth ' s crust but is widely distributed in sedi-

mentary rocks as metallic sulfide . Pyrite is associated with deposit s

such as coal . Upon weathering or through bacterial action, metalli c

sulfide deposits yield sulfate to ground water . Large quantities o f

sulfate may also be dissolved from beds of gypsum and deposits o f

sodium sulfate . The laxative effects commonly experienced with wate r

having sulfate concentrations exceeding 600 mg/L, particularly if muc h

magnesium or sodium is present, make high concentrations undesirable .

Chloride (Cl )

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

9



may impair the water ' s usefulness for drinking and some othe r

purposes .

Fluoride (F )

Fluoride in ground water probably is derived from solution o f

fluorite, apatite, and hornblende minerals .

	

High fluoride conten t

(depending on annual average maximum daily air temperature) may caus e

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

Nitrate (NO3 )

The occurrence of high nitrate concentrations in shallow groun d

water has been attributed to leaching in feedlots or to fertilize r

from irrigated fields where nitrogen compounds have been applied .

High nitrate content is undesirable in drinking water because of it s

bitter taste and it has been reported to cause methemoglobinemia (blu e

babies) in infants (Comly, 1945) .

Boron (B )

Boron is a constituent of the mineral tourmaline and may b e

present in biotite and amphiboles .

	

In small quantities boron i s

essential for plant growth .

	

Excessive concentrations in soil and i n

irrigation water are harmful for some plants .

Dissolved Solid s

The reported quantity of dissolved solids (residue on evaporatio n

at 180°C) consists mainly of the dissolved mineral constituents in th e

water . It may also include some organic matter and water o f

crystallization .

	

The effect of salinity, or dissolved solids, on th e

osmotic pressure of the soil solution is one of the most importan t

water-quality considerations . Water containing excessive dissolve d

solids should not be used for irrigation .

Properties and Characteristics of Wate r

Hardnes s

Calcium and magrresium are the principal cause of hardness .

Hardness exhibits the characteristics of requiring greater quantitie s

of soap to produce a lather as the hardness increases . Hard wate r

10



also can contribute to the formation of scale in boilers, wate r

heaters, radiators, and pipes, with a resultant decrease in the rat e

of water flow and(or) heat transfer .

The hardness that is equivalent to the alkalinity is calle d

carbonate hardness, and any excess is called noncarbonate hardness .

The carbonate hardness is the quantity that will contribute scale o n

heating, and the noncarbonate hardness is the quantity of hardnes s

that will remain after precipitation of the carbonate hardness . As a

general reference, the U .S . Geological Survey often uses the followin g

classification of water hardness .

Calcium and magnesiu m
hardness, as CaCO3
(milligrams per liter)

	

Hardness descriptio n

	

0-60

	

Soft

	

61-120

	

Moderately har d

	

121-180

	

Har d
More than 180

	

Very hard

Percent Sodium and Sodium-Adsorption Ratio (SAR )

The percent sodium is the percentage to all other major cations ,

expressed in milliequivalents per liter . The displacement of calciu m

and magnesium by sodium in soils is slight unless the percent sodiu m

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 SA R

relates to the degree water enters into cation-exchange reactions wit h

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

Na +

[Ca++]+[Mg++ ]

2

where the concentrations of the ions are expressed in milliequivalent s

per liter . The U .S . Salinity Laboratory Staff (1954) divided wate r

into 16 classes, depending upon the SAR and specific conductance . Th e

classifications indicate the usefulness of water for irrigation o f

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 t o

1 1

SAR =



conduct an electric current . Approximately 65 to 70 percent of th e

specific conductance (in micromhos) is an estimate of the amount o f

dissolved solids (in milligrams per liter) in water ; however, thi s

relation is not constant and will vary with the chemical compositio n

of the water (Hem, 1970) .

Hydrogen-Ion Concentration (pH )

Hydrogen-ion concentration (activity) is expressed in terms of p H

units . The values of pH often are used as one measure of the solven t

capacity of water .

The hydrogen-ion concentrations affect the corrosiveness of water .

A pH of 7 .0 indicates that the water is neutral, neither acidic no r

basic .

	

Readings progressively lower than 7 .0 denote increasing

acidity, and those progressively higher than 7 .0 denote increasin g

alkalinity .

Temperatur e

Temperature is an important factor in evaluating the usefulness of

water . For example, high temperature precludes its use as a n

industrial coolant .

	

Temperature also is important for its influenc e

upon concentrations of dissolved gases and mineral matter in water .

Water temperatures given in the tables are expressed in degree s

Celsius (Centigrade) except for well logs, which are given in degree s

Fahrenheit . Degrees Celsius and the equivalent temperature in degree s

Fahrenheit are given in the following table .

Degrees Degrees Degrees Degrees Degrees Degree s
Celsius Fahrenheit Celsius Fahrenheit Celsius Fahrenhei t
(°C) (°F) (°C) (°F) (°C) (°F )

3 .5 38 12 .5 54 21 .5 7 1
4 .0 39 13 .0 55 22 .0 7 2
4 .5 40 13 .5 56 22 .5 7 2
5 .0 41 14 .0 57 23 .0 7 3
5 .5 42 14 .5 58 23 .5 7 4
6 .0 43 15 .0 59 24 .0 7 5
6 .5 44 15 .5 60 24 .5 7 6
7 .0 45 16 .0 61 25 .0 7 7
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 8 1
9 .5 49 18 .5 65 27 .5 8 1

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

1 2



Hydraulic Conductivity and Porosity Value s

Values for hydraulic conductivity and porosity determined in th e

laboratory are listed in table 6 . The values can be used to estimat e

the yield of wells .

Analyses of Selected Gases in Ground Wate r

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

Fisher, Reston, Va .

	

The results are in table 7 .
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TABLE 1 .--Records of wells and test hole s

Owner Principal

	

aquife r

FAA, Federal Aviation 110, Quaternary

Administration 112, Pleistocen e

125, Paleocen e

NDSWC 5952, North Dakota State 211, Upper Cretaceou s

Water Commission, test hol e

number 5952 BNPR, Bennie Peer aquife r

CRCK, Cherry Creek aquife r

USFS, United States Forest CRNB, Charbonneau aquife r

Service HCFH, Hell Creek Formation-Fox Hill s
Sandston e

USGS 16, United States LDLW, Ludlow member of Fort Union

Geological Survey, test hole Formatio n

number 16 LLMR, Little Missouri aquife r

TBCG, Tobacco Garden aquife r

USNPS, United States National TGRV, Tongue River member of Fort

Park Service Union Formation

YLMR, Yellowstone-Missouri aquife r

Specific conductanc e

Value shown is the field specifi c
conductance measured at the wel l
at the time of inventory unles s
otherwise indicated .

Altitude o f

land surface (feet )

Altitude of land surface is reported

with respect to the Nationa l

Geodetic Vertical Datum of 192 9

(NGVD) . NGVD is a geodetic datum

derived from a general adjustment

of the first order level nets o f

both the United States and Canada .

It was formerly called " Sea Level
Datum of 1929 " or " mean sea level "
in this series of reports .

Although the datum was derived
from the average sea level ove r

a period of many years at 26 tid e

stations along the Atlantic, Gul f
of Mexico, and Pacific Coasts, i t

does not necessarily represen t

local mean sea level at any
particular place .

Water level (feet )

Water level, in feet below o r

above (+) land surfac e

D, dry

F, flowing

P, pumping

Use of wate r

C, commercia l

H, domesti c
I, irrigatio n

N, industria l

P, public suppl y
S, stock

U, unused

1 6



	

DEPTH TO

	

CASING

	

DATE

	

S R ECI°IC

	

ALTITUD E
05PT F

	

FIRST

	

-	

R

	

. .- ._

	

. ._° _

	

`

	

4C

	

U, LAN G

	

DRILLED OF WELL OPENING

	

-(TER

	

DATE

	

LEVEL

	

LEVEL

	

OF

	

PRINCIPAL

	

(u+HO/C"

	

TEMPERATURE

	

SUR F AC
E

LOCAL NU 5 3ER

	

OWNER

	

( F EET)

	

( F EET)

	

(FEET)

	

(INCHES)

	

COMPLETED

	

(FEET)

	

MEASURED

	

WATER

	

AQUIFER

	

AT 25° C)

	

(DEGREES C)

	

(FEET )

	

145-093-030001

	

NDSwC 5952

	

1720

	

1683

	

1659

	

2

	

OP/14/1981

	

403 .40

	

10/31/1983

	

U

	

125000W

	

2950

	

16 .0

	

259 0

	

145-098-033002

	

505 .0 5952A

	

885

	

864

	

840

	

2

	

09/14/1981

	

505 .00

	

10/31/1983

	

U

	

12512RV

	

2900

	

9 .0

	

259 0

	

145-05 :-0400

	

ROYAL RE S OURCE5

	

10024

	

__

	

03/34/3970

	

260 2
0-

	

- 0
145-098-01905

	

203KE, GERALD

	

90

	

90

	

75

	

4

	

09/28/1972

	

65 .00

	

09/28/1972

	

5

	

--

	

1500

	

10 .5

	

261 0

	

145-095-20066

	

JOST, RALPH

	

520

	

--

	

--

	

--

	

08/26/1972

	

--

	

--

	

U

	

--

	

--

	

264 0

	

145-093-3400A

	

GLOVATSK5 . PETE

	

2013

	

2013

	

1933

	

4 .75

	

09/01/1977

	

343 .00

	

09/01/1977

	

9,5

	

211HCFH

	

1550

	

17 .0

	

259 5

	

145-099-01800

	

KESSEL, PAUL

	

75

	

75

	

65

	

4

	

10/01/1972

	

46 .00

	

10/01/1972

	

4,0

	

--

	

--

	

--

	

264 0

	

1 .5-099-03R8

	

HUNT OIL

	

10429

	

--

	

--

	

--

	

03/04/1961

	

--

	

--

	

--

	

--

	

--

	

--

	

266 9

	

145-095-1100A

	

5 05CK, WILLIAM

	

100

	

100

	

85

	

4

	

03/05/1977

	

75 .00

	

03/05/1977

	

H

	

3500

	

10 .8

	

266 5

	

145-099-12400

	

CHERNENKO, GEORGE

	

96

	

95

	

84

	

5

	

08/08/1975

	

55 .00

	

09/08/1975

	

M

	

--

	

--

	

262 5

	

145-099-12065

	

LEE, GEORGE

	

110

	

110

	

92

	

5

	

12/05/1977

	

78 .00

	

12/05/1977

	

H

	

2600

	

11 .5

	

264 0

	

145-090-12CU8

	

CARSON, RAYMOND

	

94

	

90

	

90

	

5

	

07/29/1973

	

70 .00

	

07/29/1973

	

H

	

--

	

--

	

266 0

	

145-099-12039

	

LEE, GEORGE

	

105

	

105

	

93

	

5

	

07/18/1976

	

70 .00

	

07/13/1976

	

P

	

--

	

3500

	

13 .0

	

266 5

	

145-100-1400

	

TEXACO

	

9547

	

--

	

--

	

--

	

05/15/1960

	

--

	

--

	

--

	

--

	

--

	

232 0

	

145-101-0765

	

TROTTER, LEIGHTON

	

230

	

262

	

202

	

5

	

01/15/1974

	

70 .00

	

01/15/1974

	

2000

	

12 .7

	

217 0

	

145-101-1000

	

8E000 PET .

	

9550

	

--

	

--

	

--

	

09/21/1978

	

--

	

--

	

--

	

--

	

--

	

--

	

229 9

	

145-101-17000

	

TROTTER, EDGAR

	

1300

	

1300

	

1250

	

5

	

08/29/1977

	

F

	

--

	

5

	

--

	

1700

	

13 .5

	

218 0

	

145-101-19440

	

TROTTER, EDGAR

	

1305

	

1305

	

1230

	

2

	

07/31/1975

	

F

	

--

	

S

	

--

	

1300

	

17 .0

	

216 0

	

1 .5-102-113AB

	

TROTTER, JOHN

	

638

	

638

	

599

	

4

	

10/31/1959

	

F

	

--

	

S

	

--

	

1900

	

14 .5

	

208 0145-102515450

	

FRIGHT, J .C .

	

1255

	

1255

	

1212

	

1 .25

	

09/17/1970

	

57 .50+

	

06/10/1920

	

S

	

2114CFH

	

1600

	

18 .0

	

216 0

	

145-102-24022

	

15011E5, LEIGHTGN

	

608

	

608

	

514

	

4

	

12/16/1959

	

13 .40+

	

11/02/1979

	

5

	

125000 .

	

2050

	

13 .0

	

206 0

	

145-102-264A

	

TROTTER, LEIGHTON

	

417

	

417

	

375

	

4

	

12/17/1959

	

F

	

--

	

5

	

--

	

1 5 00

	

12 .5

	

219 0

	

145-102-27005

	

GOL055ERRY, VERNON

	

1240

	

1240

	

1206

	

4

	

11/29/1965

	

F

	

-'

	

21190 5 H

	

1520

	

19 .0

	

217 0

	

145-103-1500A

	

FARMLAND

	

2057

	

--

	

--

	

--

	

06/26/1976

	

'-

	

--

	

-

	

--

	

--

	

--

	

265 7

	

145-104-093AC

	

TESCHER . JIM

	

346

	

346

	

336

	

5

	

06/22/1972

	

266 .00

	

06/22/1972

	

3

	

--

	

--

	

--

	

243 5

	

1,5-104-16381

	

NOSwC 6042

	

540

	

785

	

761

	

2

	

10/27/1981

	

333 .79

	

10/31/1903

	

U

	

1255GRV

	

2180

	

13 .5

	

245 5

	

1 .5-144-21300

	

G05RELL, JAY

	

220

	

220

	

180

	

6

	

04/25/1974

	

95 .00

	

04/25/1974

	

5

	

--

	

--

	

--

	

23 3 5

	

145-104-278C

	

SPERRY, KYLE, JR .

	

160

	

160

	

120

	

5

	

12/06/1974

	

104 .00

	

12/00/1974

	

S

	

--

	

--

	

--

	

234 0

	

1465093-04CCA

	

WATSON, W000IE

	

76

	

76

	

66

	

5

	

05/29/1972

	

40 .00

	

03/25/1972

	

6,5

	

--

	

400

	

11 .4

	

253 0

	

145-799-01355

	

9YERLY, G .S .

	

4C

	

40

	

20

	

5

	

07/24/1973

	

20 .00

	

07/24/1073

	

H

	

--

	

--

	

--

	

261 0

	

146-099-06CCA

	

CARSON . WALLACE

	

--

	

1300

	

- -

	

146-052-36385

	

LEE, JOHN

	

73

	

78

	

5 8

	

146-101-1430

	

TEXACO

	

9730

	

--

	

- -

	

146-101-305051

	

HARTMAN, LOREN

	

1320

	

1320

	

126 0

	

140-101-313092

	

8ART45N . LOREN

	

1300

	

1300

	

1240

--

	

--

	

12 .00+

	

10/10/1978

	

S

	

211HCFH

	

1900

	

15 .0

	

220 0
4

	

11/29/1974

	

52 .00

	

11/29/1974

	

--

	

450

	

10 .2

	

265 0
--

	

07/10/1960

	

--

	

--

	

--

	

- - '-

	

-

	

237 9
2

	

11/27/1974

	

F

	

--

	

S

	

--

	

1710

	

17 .5

	

210 5
2

	

12/12/1974

	

F

	

S

	

21140 5 H

	

1700

	

17 .5

	

215 5

146-101-31340

	

TROTTER, EDGAR

	

1435

	

1435

	

1326

	

2

	

07/23/1975

	

F

	

--

	

S

	

--

	

1400

	

13 .5

	

217 0146-701-33A84

	

NO5WC 5951

	

600

	

436

	

418

	

2

	

07/07/1951

	

49 .50

	

10/31/1065

	

U

	

1251508

	

2300

	

13 .0

	

212 5
146-102-26004

	

NOSWC 11584

	

40

	

--

	

--

	

--

	

05/19/1981

	

--

	

\

	

--

	

U

	

--

	

--

	

--

	

205 9
146-102-26004

	

52540 11535

	

116

	

61

	

78

	

1 .25

	

05/19/1961

	

12 .00

	

05/27/1521

	

11000M9

	

2450

	

--

	

205 9
1466102526005

	

NDSWC 11596

	

57

	

--

	

--

	

--

	

05/19/1921

	

--

	

--

	

4

	

- -
--

	

--

	

2058



DEPTH TO CASING DATE SPECIFIC ALTITUD E

DEPT H
DRILLED

DEPT H
OF

	

WELL
FIRS T
OPENING

DIAM -
ETER GATE

WATE R
LEVEL

WIT E R
LEVEL

US E
OF PRINCIPAL

CONDUCTANC E
(uMHO/CM TEMPERATURE

OF

	

LAN D
SURFAC E

LOCAL

	

NUMBER OWNER (FEET) (FEET) (FEET) (INCHES) COMPLETED (FEET) MEASURED WATER ACUIFER AT 25°

	

C) (DEGREES

	

C) (FEET )

146-102-278CA NELSON .

	

ALVIN 1313 1310 1260 5 02/12/1974 80 .00* 06/10/1960 5 21140E8 1620 14 .5 212 7
146-102-34ASC ROCKEMAN,

	

LLOYD 1395 1395 1352 5 09/06/1977 92 .00+ 11/01/1973 5 211HCFH 1600 14 .0 215 9
146-103-029CC RIVET,

	

LEON 1520 1520 1455 2 05/09/1977 41 .00 05/09/1977 H 211M0F4 1700 9 .0 224 0
146-103-02050 RIVET,

	

PIERRE 320 276 -- 4 06/30/1972 155 .00 66/30/1972 5 -- -- -- 225 0
146-103-G960 TARGET

	

OIL 5688 -- - - 11/15/1969 -- -- -- -- -- -- 227 6

146-103-09503 GENERAL 13101 02/16/1971 235 5
146-103-2c8AC NOSwC

	

5946 940 07/23/1981 240 0
146-103-31933 GOLOSBERRY,

	

VERNON 455 420 420 4 07/18/1966 254 .00 07/18/1956 9 .5 235 5
146-103-34CC9 GRAZING

	

ASSOC . 1705 1663 1663 4 12/30/1973 260 .00 12/30/1973 245 5
146-104-030001 NDSWC 5632 162 - - 10/14/1979 -- -- 227 5

140-104-030002 NDSWC

	

5947 900 -- -- -- 07/23/1981 227 4
146-104-05309 BEERY 430 405 405 4 12/08/1967 195 .00 12/08/1967 M .S 227 0
146-104-06ACC WHEELING,

	

HOWARD 420 220 200 5 11/02/1977 90 .00 11/32/1977 224 5

146-134-0763 WHEELING .

	

JOSEPH 502 265 245 5 01/24/1973 148 .00 01/24/1973 H,S 230 0
146-134-07CC TARGET OIL 5954 -- -- 12/03/1969 - - 244 0

146-104-C90A0 MINOW,

	

JIM 282 275 275 4 06/24/1971 75 .00 05/24/1971 H -- -- 229 0
146-104-27580 GRAZING

	

ASSOC . 760 760 710 6 11/26/1977 351 .00 11/26/1977 -- 2000 13 .0 250 0
146-105-11000 LARSON,

	

HARP 290 290 270 5 10/30/1973 136 .00 10/30/1973 5 2350 6 .0 230 0
145-105-13463 NDSWC

	

11587 160 -- -- -- 05/19/1981 - - -_ 0 __ 232 0

146-105-22AAE EERZEL,

	

JOE 60 60 35 5 12/28/1974 20 .00 12/28/1974 S -- -- 227 0

147-098-02ACD ORE .

	

JERRY 1265 1265 -- -- 08/16/1975 161 .70+ 11/03/1973 S .H. -- 2800 14 .0 192 8
147-099-0200A NDSWC

	

5950 572 542 530 2 08/05/1981 1 .00+ 09/01/1981 125TGRV 3250 12 .0 198 0

147-099-04OAA DANIELSON,

	

CLARENCE 1130 1130 -- -- - - -- 5 -- 2300 16 .0 200 0

147-395-09AA C
147-093-10AC8

MURRAY,

	

AGNE S
GRAZING

	

ASSOC .
- -
220

71 0
220

- -
200

--
6

- -
07/30/1973

13 .90 +
150 .00

06/24/195 0
07/30/197 :

5
S

125L06 9
--

250 0
--

14 . 3
--

195 0
212 0

147-095-36AC DUNCAN

	

OI L
USNPS

10070 11/28/1977 -- -- -- -- -- -- 250 1
147-099-04AC 40 40 25 4 05/10/1976 21 .00 05/10/1976 S -- 1750 9 .9 196 0

GRAZING ASSOC .147-099-1703C 2035 1955 1930 4 06/07/1976 360 .00 06/07/1976 5 -- 2200 20 .0 254 2

147-1C0-200051 CEYNAR .

	

ARNOLD 750 750 -- 1 .25 01/01/1971 18 .50+ 06/24/1980 5 125000W 2620 13 .0 201 0

147-100-200032 CEYNAR,

	

ARNOLD 1330 1330 1290 1 .25 11/28/1972 177 .90+ 09/24/1060 S 21140F4 1820 15 .0 201 0

147-100-215RA CEYNAR,

	

ARNOLD 1323 1323 1273 1 .25 05/30/1973 194 .00+ 06/24/1960 H,S 21180E8 1320 22 .0 199 5

147-100-21CA3 NDSWC

	

11396 160 131 128 1 .25 10/01/1980 22 .40 11/04/1930 0 11OLLMR 4100 9 .7 200 0
147-100-2105C NDSWC

	

11398 50 __ -_ - - 10/01/1980 -- -- C -- -- -- 200 0

147-100-21055 NDSWC

	

11397 187 151 148 1 .25 10/01/1080 20 .10 11/04/1930 U 110004R 3000 10 .5 199 5

147-101-0600A NDSWC

	

4945 910 672 651 2 07/17/1981 171 .00 12/21/1963 U -- 1960 -- 223 5

147-101-32AC0 LINSETM .

	

G . 1376 1376 1321 2 09/01/1973 208 .70+ 06/24/1980 M,5 -- 1500 - - 203 5

147-102-3190 1
147-102-31002

MOE,

	

ARNOLD
MOE,

	

ARNOLD
25 1
310

23 1
262

23 1
262

4
4

01/17/196 1
01/16/1963

178 .0 0
180 .00

01/17/196 1
01/16/1963 H,S

224 0
224 0

147-102-3362C NOSWC 5030 142 -- -- - - 10/13/1979 - - 00 215 5

147-101-336CC NOSwC

	

5629 302 231 279 1 .25 10/13/1979 103 .34 11/01/1963 0 1103070 5300 10 .5 2132



DEPTH TO CASING DATE SPECIFIC ALTITUD E

DEPTH DEPTH FIRST DIAM- WATER WATER USE CONDUCTANCE OF LAN D

GRILLED OF WELL OPENING ETER DATE LEVEL LEVEL OF PRINCIPAL (0MHO/CM TEMPERATURE SURFAC E
LOCAL NUMBER OWNER (FEET) (FEET) (FEET) (INCHES) COMPLETED (FEET) MEASURED WATER AQUIFER AT 25° C) (DEGREES C) (FEET )

147-102-33088 NDSWC

	

5631 302 267 264 1 .25 10/14/1979 108 .38 11/01/1983 U 1108NPR 3900 13 .0 214 5

147-102-36AAD LIMSETH,

	

OMAR 138C 1380 1340 1 .25 09/12/1973 F H,S . -- -- -- 206 0
147-103-070RA NDSWC

	

11393 270 -- -- - - 09/29/1980 -- -- U -- -- -- 212 0
147-103-0808A INDEGARD,

	

GEORGE 200 162 182 4 06/07/1962 115 .00 0 6/07/1902 S -- -- -- 216 6
147-103-1130 SINCLAIR 10198 -- -- - - 02/27/1962 -- -- -- -- -- '- 233 0

147-103-140DD ENSTULEN,

	

CHRISTIAN 90 90 65 4 07/05/1966 -- -- 9 .5 -- -- -- 224 0
147-103-16006 LELAND SCHOOL 1460 1460 1397 2 12/22/1979 32 .30+ 06/10/1980 P,M 211HC'H 1520 20 .5 216 5
147-103-17581 LELAND,

	

ERNEST 167 165 148 3 06/07/1962 90 .00 06/07/1962 n -- -- -- 213 0

147-103-17862 LELAND,

	

ERNEST 190 190 163 3 05/04/1963 90 .00 05/04/1963 S -- -- -- 214 0
147-103-19000 LELAND,

	

ERNEST 380 361 361 4 06/26/1971 240 .00 06/26/1971 S 1960 13 .5 229 5

147-103-20800 PEAK,

	

RAYMOND 165 149 149 4 11/04/1966 -- -- -- -- -- 216 2
147-1O3-21CBC LELAND,

	

ERNEST 200 168 168 5 09/12/1969 112 .00 09/12/1959 S -- -- -- 224 9

147-103-22A00 LEWIS,

	

WILLIAM 1505 1491 1431 2 12/11/1979 -- H,S , -- 1920 -- 219 3
147-103-25A00 NDSWC

	

11395 380 351 348 1 .25 09/30/1980 154 .06 11/01/1983 U 110BNPR 6300 11 .5 219 5

147-103-27060 MCRAE,

	

GLENN -- 201 181 4 11/05/1961 145 .00 11/05/1961 S -- -- -- 224 9

147-104-04000 FALCONBRIDGE,

	

ALAN 1290 1290 1247 6 12/14/1976 F -- 5 .5 1800 18 .0 205 5
147-104-130A INDEGARO, GEORGE 230 203 203 4 1961 140 .00 1961 S -- -- 2190

147-104-26DDC NATTER,

	

RUSSELL 40 40 29 4 09/29/1967 -- -- H -- -- 219 5
147-105-24000 GRAZING

	

ASSOC . 320 320 295 6 04/20/1974 170 .00 04/20/1974 S -- 218 0

V

148-098-080CC CHRISTIANSON,

	

EMIL 180 140 35 4 .50 09/10/1966 -- -- 2600 11 .7 238 0
143-090-150AA HOFFMANN,

	

DAVID 48 48 18 4 05/13/1976 -- -- -- -- 256 0
148-095-30AAA BERG,

	

HILMEN 170 170 152 4 .50 07/18/1975 151 .00 07/18/1975 -- -- -- 239 0
148-099-05DBA GRAZING

	

A050C . 1940 1940 1890 4 07/06/1977 210 .00 07/06/1977 S 211HCFH 1400 18 .0 236 5

148-099-31ABC USNPS 393 393 355 6 08/

	

/1935 -- -- H -- 2000 11.0 201 5
148-099-35A60 NDSWC

	

11339 160 -- -- -- 09/04/1980 -- -- U -- -- -- 200 0
148-099-35ACC NDSWC

	

11338 180 49 46 1 .25 09/04/1980 28 .38 11/01/1983 U 110LLMR 5250 10 .0 194 0
148-099-35BEA USNPS 400 400 -- -- 1935 40 .00 09/13/1963 H -- 1800 12 .0 200 0

148-099-350CA NDSWC

	

11337 180 107 104 1 .25 D9/03/1980 22 .10 11/04/1986 U 11000MR 2150 10 .0 194 0

148-099-35008 NDSWC

	

11336 100 -- -- -- 09/03/1980 '- -' V -- -- 200 0
148099-36C8 5
148-100-058AB

WIK,

	

MER V
GRAVOS,

	

HAROLD
147 5
220

147 5
190

143 5
190

2
5

11/10/197 5
12/15/1975

115 .50 +
54 .00

11/01/197 8
12/15/1975

9 . 0
9 .5

211HCP H
--

180 0
550 --0 .

1 0
13

202 0
221 0

148-100088CA SCHULTZ, MARK 280 280 -- 5 02/17/1976 180 .00 02/17/1976 0 .4 -- 2500 10 .1 225 0
148-100-0905 MAYNARD 10100 -- -- -- 08/17/1978 -- -- -- -- -- -- 231 1

148-100-17459 GEDMUNSEN,

	

JIM 120 120 105 5 10/22/1977 -- -- S -- -- 228 0
148-10016-065 ANDERSON, LLOYD 335 300 260 5 03/10/1973 85 .00 03/10/1973 9 .8 -- 1200 12 .4 222 0
148-101-06AAA NDSWC

	

5625 102 -- -- -- 10/12/1979 -- -- U -- -- 226 0
148-701-06585 NDSWC

	

5624 162 -- -- -- 10/12/1979 -- -- U -- -- 225 5
148-701-10040 108NOUIST,

	

GERALD 80 80 45 5 08/01/1975 35 .00 05/01/1975 5 2280



	

OEPTN TO

	

CASING

	

DATE

	

SPECI F IC

	

ALTITUD E
DEPTH

	

DEPTH

	

FIRST

	

DIAM-

	

WATER

	

WATER

	

USE

	

CONDUCTANCE

	

O . LAN G
DRILLED OF WELL OPENING

	

ETER

	

DATE

	

LEVEL

	

LEVEL

	

OF

	

PRINCIPAL

	

(uMHO/CM

	

TEMPERATURE

	

SURFAC E
LOCAL NUMBER

	

OWNER

	

(FEET)

	

(FEET)

	

(FEET)

	

(INCHES)

	

COMPLETED

	

(FEET)

	

MEASURED

	

WATER

	

ADOIFER

	

4T 25° C)

	

(DEGREES C)

	

(FEET )

148-101-15CE

	

SHELL 010

	

10272

	

--

	

--

	

--

	

03/21/1968

	

--

	

--

	

--

	

223 3
148-101-20DCC

	

TURNOUIST, EUGENE

	

80

	

80

	

50

	

5

	

08/02/1975

	

50 .00

	

08/02/1975

	

H

	

218 5
146-101-23CCE

	

WRIGHT, PERRY

	

40

	

--

	

--

	

5

	

10/23/1974

	

--

	

--

	

5

	

--

	

--

	

215 0
148-101-26808

	

SHELL OIL

	

6678

	

--

	

--

	

--

	

04/08/1966

	

--

	

--

	

--

	

--

	

--

	

220 0
148-102-1040.0

	

SORENSON, CLARENCE

	

85

	

65

	

35

	

08/14/1972

	

30 .00

	

08/14/1972

	

H

	

1300

	

10 .5

	

233 0

148-102-1508

	

HUNT OIL

	

10174

	

--

	

--

	

--

	

02/23/1961

	

--

	

--

	

--

	

--

	

--

	

--

	

263 5
148-102-150041

	

NDSWC 5555

	

1875

	

1695

	

1696

	

4

	

09/04/1979

	

218,40

	

11/01/1979

	

U

	

211808H

	

1600

	

22 .0

	

238 5
146-102-150042

	

NOSWC 5943

	

1500

	

1352

	

1326

	

2

	

09/04/1979

	

248 .45

	

11/01/1983

	

U

	

125000W

	

2920

	

13 .5

	

239 5
148-102-150043

	

NOSWC 5944

	

1000

	

942

	

882

	

2

	

09/04/1979

	

317 .40

	

11/01/1983

	

U

	

12570RV

	

2550

	

13 .5

	

239 5
148-103-OARED

	

ANDERSON, CLARENCE

	

105

	

105

	

85

	

4

	

11/10/1963

	

75 .00

	

11/10/1963

	

S

	

--

	

--

	

--

	

2380

148-103-07000

	

GREENWOOD, DALE

	

224

	

224

	

133

	

4

	

06/23/1969

	

118 .00

	

06/23/1969

	

S

	

0500

	

10 .8

	

228 0
148-103-08007

	

GREENWOOD, GALE

	

175

	

175

	

145

	

4

	

10/26/1964

	

--

	

--

	

U .S

	

--

	

--

	

2300
148-103-09ARY

	

NDSWC 5942

	

920

	

690

	

672

	

2

	

07/07/1981

	

356 .70

	

11/01/1983

	

0

	

--

	

--

	

230 0
148-103-28000

	

USFS

	

130

	

130

	

104

	

4

	

12/20/1966

	

--

	

--

	

U,S

	

--

	

--

	

223 5
148-104-04868

	

ROEOESKE, FRED

	

364

	

364

	

363

	

4

	

09/01/1965

	

265 .00

	

09/01/1965

	

8,5

	

2100

	

12 .8

	

222 0

148-104-14040

	

WAMBACM, MARVIN

	

460

	

438

	

438

	

4

	

11/15/1968

	

396 .00

	

11/15/1965

	

S

	

2200

	

13 .5

	

244 0
148-104-25000

	

GRAZING ASSOC .

	

505

	

470

	

470

	

4

	

09/16/1968

	

400 .00

	

09/16/1963

	

S

	

--

	

--

	

245 0
148-104-28CB

	

GULF OIL

	

13502

	

--

	

--

	

--

	

09/20/1955

	

--

	

--

	

--

	

--

	

--

	

232 o
148-104-308AC

	

GRAZING ASSOC .

	

1460

	

1460

	

1402

	

1 .25

	

06/02/1977

	

F

	

--

	

1810

	

17 .9

	

205 5
148-105-13CCA

	

SHELL OIL

	

1460

	

1460

	

1420

	

2

	

03/29/1980

	

F

	

--

	

N

	

1790

	

16 .2

	

211 5

149-105-15ADA

	

NOSWC 11394

	

67

	

60

	

57

	

1 .25

	

09/30/1980

	

4 .20

	

11/05/1960

	

U

	

11DENPA

	

5000

	

8 .5

	

195 0
1.486105-26005

	

KLANDL, CLARENCE

	

1290

	

1290

	

1230

	

6

	

09/15/1973

	

F

	

--

	

U .S

	

211808H

	

1700

	

20 .0

	

204 0
148-105-3500

	

KLANDL, JULIUS

	

17G

	

170

	

148

	

4

	

08/26/1967

	

60 .00

	

08/20/1967

	

S

	

--

	

--

	

--

	

207 0
148-105-36800

	

KLANDL, JULIUS

	

180

	

160

	

152

	

2

	

08/21/1967

	

F

	

--

	

0

	

--

	

3900

	

9 .6

	

199 0
148-105-360001

	

NDSWC 5636

	

162

	

145

	

139

	

1 .25

	

10/15/1979

	

3o .04

	

11/01/1953

	

G

	

110EN-R

	

4000

	

9 .0

	

204 0

148-105-360002

	

KOCH HYDROCARB

	

1280

	

1250

	

1220

	

2

	

01/04/1980

	

F

	

--

	

N

	

--

	

1720

	

14 .2

	

211 5
148-105-36CDO

	

NDSWC 5633

	

142

	

136

	

133

	

1 .25

	

IC/14/1979

	

29 .90

	

11/14/1979

	

J

	

1108499

	

3900

	

9 .0

	

201 3
148-105-362C0

	

NDSWC 5634

	

182

	

141

	

138

	

1 .25

	

10/15/1979

	

--

	

--

	

U

	

1101NPR

	

--

	

--

	

202 0
145-105-36000

	

NDSWC 5635

	

182

	

141

	

138

	

1 .25

	

10/15/1979

	

24 .00

	

12/06/1979

	

U

	

110699R

	

3400

	

9 .0

	

200 2
149-094-148A

	

MANDAREE 3

	

1746

	

1745

	

1605

	

6

	

07/21/1970

	

111 .00

	

05/09/1970

	

P

	

21140F9

	

2950

	

14 .9

	

216 0

149-094-21AA0

	

NDSWC 11352

	

240

	

147

	

144

	

1 .25

	

09/09/1980

	

--

	

--

	

U

	

--

	

--

	

--

	

215 2
149-094-22863

	

NDSWC 11351

	

140

	

--

	

--

	

--

	

09/09/1980

	

--

	

--

	

c

	

--

	

--

	

--

	

215 0
149-094-22809

	

NDSWC 11353

	

80

	

--

	

--

	

--

	

09/09/1980

	

--

	

--

	

U

	

215 6
149-394-27C8

	

WOLF, GEORGE

	

36

	

36

	

28

	

30

	

05/19/1973

	

12 .00

	

05/19/1973

	

H

	

--

	

234 5
149-095-04006

	

NDSWC 11357

	

140

	

--

	

--

	

--

	

09/10/1980

	

--

	

--

	

U

	

222 6

149-095-05000

	

NOSWC 11358

	

180

	

--

	

--

	

--

	

09/10/1980

	

--

	

--

	

U

	

--

	

--

	

--

	

222 6
149-095-06ACC

	

NOSWC 5938

	

92C

	

883

	

859

	

2

	

05/26/1981

	

314 .72

	

11/01/1933

	

U

	

1257089

	

2950

	

11 .5

	

225 6
149-095-060AA

	

NOSWC 11359

	

140

	

--

	

--

	

--

	

09/11/1980

	

--

	

--

	

U

	

--

	

--

	

--

	

225 0
149-095-08424

	

NOSWC 11356

	

200

	

135

	

132

	

1 .25

	

09/10/1980

	

90 .03

	

11/01/1963

	

--

	

--

	

--

	

222 2
149-095-15CB6

	

NOSWC 11354

	

120

	

--

	

--

	

--

	

09/10/1980

	

--

	

--

	

u

	

2220



DEPTH TO CASING DATE SPECIFIC ALTITUD E
DEPTH DEPTH FIRST OIAM- TER RATER USE CONDUCTANCE C° LAND

DRILLED OF WELL OPENING ETER DATE LEVEL LEVEL OF PRINCIPAL (uMHO/CM TEMPERATURE SURFAC E
LOCAL NUMBER OWNER (FEET) (FEET) (FEET) (INCHES) COMPLETED (FEET) MEASURED WATER AQUIFER AT

	

25°

	

C) (DEGREES C) (FEET )

149-095-16AA AMERAD A
NOSWC

	

11355
9616 -- -- -- 03/15/1953 -- 235 3

149-095-160A3 140 "- -- -- 09/10/1950 U 223 0
4433R004,

	

SKI P149-096-0 3 000 95 95 85 6 10/01/1976 6 238 0
149-096-115A AMERADA 11696 -- -- -- 03/15/1953 -- 236 1
149-396-120C1 AMERADA 13765 -- -- -- 09/10/1951 241 9

149-C96-120C2 MALLARD 11632 -- -- -- 07/16/1962 -" "- -- -- -- -- 241 9
149-096-27CAA JORGENSON,

	

EINA R
AMERADA

1440 1440 1340 2 06/21/1972 110 .90+ 07/01/1980 S 2114CFR 2120 19 .0 204 5149-097-3200 9670 "- -- -- 07/01/1966 -" -- -- -- -- -- 219 7
NCSWC

	

1136 4149-097-15638 107 84 78 1 .25 09/16/1980 14 .99 11/01/1933 U 11204CN 3150 9 .5 195 2
149-097-29400 GRAZING

	

ASSOC . 1720 1690 1690 4 07/17/1976 120 .00 07/17/1976 5 2114CFM 2000 15 .0 225 0

149-094-1103 CAROLINE

	

TRUS T
9090100

	

BROS .
10102 -- -- -- 07/21/1962 -- -- -- 2200

149-093-190(0 60 60 50 4 03/24/1973 24 .00 03/24/1973 5 -- -- -- 221 0
NDSWC

	

1172 3149099-11AAA 4C -- -- -- 09/21/1981 -- -- u 211 5149-099-1135E .00140

	

11724 BC 57 52 1 .25 C9/21/1981 9 .14 11/01/1961 u 112t,CG 3200 7 .0 210 3149-099-12503 YOST,

	

CLARENCE 135 135 103 5 07/19/1974 105 .00 07/19/1974 H 221 0

149-099-1288A Z2OWN,

	

ALFRED 126 126 101 5 04/09/1971 74 .00 04/09/1971 M -- -- 212 0STASHUR,

	

JO E149099-31000 635 635 595 5 .50 06/05/1976 350 .00 06/05/1976 M 237 0
149-100-14AAA N0000RO,

	

WILLIA M
NORGARD,

	

JAMES
95 75 45 6 09/20/1975 50 .00 09/23/1975 M -- -- -- 216 0

149-125-14ARA 120 100 57 6 10/26/1977 5 218 5N0590

	

1158 9149-100-25029 100 E1 78 1 .25 05/20/1981 5 .07 11/01/1985 U 112T,CG 2100 9 .0 215 4

149-100-26AAA N3SWC

	

11590 240 -- -- -- 05/20/1081 -- U -- -- -- 215 8149-150-27000 NOSWC

	

5627 122 -- -- -- 10/12/1979 -- U -- --
- - 217 0149-100-32AA A

149-100-35580
NCSWC

	

562 8
90540

	

11588
4 2
60

- -
--

- -
--

--
--

10/12/197 9
05/20/1981

-- -- u 219 8

149-130"35553 53540

	

5626 102 61 50 1 .25 10/12/1979 9 .02 11/01/1983
U
a 1127300 770 8 .3

217 3
216 8

1 .9-101-11033 NOSWC

	

11559 40 -- -- -- 05/07/1981 -- -- U -- -- -- 225 1149-101-11006 NOSWC

	

11560 120 -- -- -- 05/07/1981 -- -- U -- -- 225 3149-101-14880, NDSWC

	

11559 180 110 107 1 .25 05/07/1981 75 .19 11/01/1963 a 2790 8 .5 227 7149-101-3400D NOSWC

	

5623 122 -- -- -- 1C/11/1979 -- -- u -- -- 227 5149-102-03303 NOSWC

	

11562 60 -- -- -- 05/07/1981 -- -- u -- -- 214 0

149-102-03SCC NCSWC

	

11564 40 -- -- 05/07/1981 -- U -- -- 215 0
149-102-0440,0 NOSWC

	

11563 40 -- -- - 05/07/1981 -- u -- -- 214 0
149-102-110001 POWELL,

	

RAY 40 -- -- -- 04/19/1974 -- -- H 2000 9 .0 221 0149-102-110002 PCVELL,

	

RAY 56 55 30 4 .50 03/15/1976 -- -- H 1300 13 .5 221 0
149-102-11000 P OWELL,

	

RAY 56 56 50 -- 08/27/1975 30 .00 05/27/1975 4,S -- -- 217 0

149-132-14059 435°C

	

11561 60 -- -- -- 05/07/1981 -- -- U -- -- -- 216 0149-132-31000 FAA 1920 1910 1605 6 -- 330 .00 P 1973 H 2110CFM 1200 12 .5 251 0
149-104-05000 GRAZING

	

ASSOC . 835 605 577 4 08/10/1967 13 .+0+ 06/25/1950 5 125404, 2950 14 .8 194 7
149-124-06A25 PE0ER509,

	

M .J . 1220 1220 1192 1 .25 07/06/1971 207 .90+ 06/25/1930 MRS 211HCF9 1920 -- 190 2
149-104-060001 NOSWC

	

23 50 -- -- -- 06/07/1957 -- -- u -- -- -- 1960



DEPTH TO CASING DATE SPECIFIC ALTITUD E

DEPTH DEPTH FIRST SIAM - WATER 841 554

	

- USE CONDUCTANCE OF LAN G

DRILLED OF WELL OPENING ETER DATE LEVEL LEVEL OF PRINCIPAL (WMHD/CM TEMPERATURE SURFAC E

LOCAL

	

NUMBER OWNER (FEET) (FEET) (FEET) (INCHES) COMPLETED (FEET) MEA5URE0 WATER A001FER AT 25° C) (DEGREES C) (FEET )

149-104-060002 90 -- - - 06/10/1957 -- -- U 196 0
NDSWC

	

2 4
SHELL

	

OI L149-104-2100 13050 -- -- - 12/25/1979 -- -- -- 220 7

149-134-29CO5 158 158 157 6 07/17/1971 95 .00 07/17/1971 H 207 5CHRISTENSON,

	

CHRI S
N .

	

VELL

	

SERVIC E1,9-104-28000 160 160 140 5 11/03/1979 70 .00 11/03/1979 H -- 209 0

149-104-29A65 SORN5,

	

RAY 103 103 62 4 07/15/1977 65 .00 07/15/1977 S -- 204 0

150-094-15460 FDK,

	

NICK 414 414 393 1 .25 1962 17 .74F 05/29/1972 S 11 . 5
--

191 8
186 1

150-094-10ACC1 NDSwC

	

11360 40 '- -- - - 09/11/1980 -- -- U

150-094-164002 NDSWC

	

11351 40 -- -- - - 09/11/1980 -- -- U 186 1
202 0

150-094-21000 YOUNGWOLF 380 380 362 1 .25 1964 2 .507 1964 S 10 . 5

150-094-2205A TOUNGwOLF 327 327 306 1 .50 1964 -- -- S 9 .5 199 0

150-094-3306 OCCIDENTAL 11630 -- -- -- 12/20/1964 -- -- -- -- -- 232 0

150-095-14006 BERWALO . CAROLE 35 35 20 5 12/13/1972 20 .00 12/13/1972 S 1180 9 .3 208 0

150-095-1600 AMERADA 9337 -- -- -- 06/06/1953 -- -- -- -- -- - -

150-095-160CD NDSWC

	

11545 120 -- -- -- 05/05/1981 -- -- U -- -- 224 5

100-095-290AC KU9MER,

	

LILLIAN 240 240 200 5 08/23/1975 175 .00 08/23/1975 H .S 4100 10 .8 230 0

150-095-02CC 5IGNALNESS,

	

LEE 300 -- -- 4 .50 09/08/1973 260 .00 09/06/1973 S -- -- -- 237 0

150-095-05500 NDSWC

	

6050 1067 927 903 2 12/05/1981 468 .78 11/01/1983 U 12510RV 3000 11 .0 241 0

150-796-063a RAINBOW

	

RES . 9650 -- -- -- 02/15/1973 -- -- -- -- -- -- 273 1

150-095-10484 NDSWC

	

11368 180 -- -- -- 09/16/1980 -- -- U -- -- -- 2300

150-096-10480 NDSWC

	

11307 220 -- -- -- 09/16/1980 0 -- -- -- 2290

150-095-11DA3 DAHL,

	

ROLLIE 100 100 90 4 .50 10/05/1976 -- -- S -- 2700 -- 235 0

150-096-12000 BROWN,

	

GERALD 170 170 169 5 .50 09/01/1974 140 .00 09/01/1974 H .5 -- 3600 9 .3 228 0

150-098-16000 NDSWC

	

6045 1300 1058 1034 2 11/07/1981 314 .01 11/01/1933 U 125T0RV 2850 13 .0 230 0

150-096-26006 RINK,

	

DELMER 1630 1604 1583 4 03/24/1980 214 .00 03/24/1980 S 211HCFH 2400 10 .5 232 5

150-D96-270AD NDSWC

	

11366 60 -- -- -- 09/16/1980 -- -- u -- -- -- 229 0

155-095-27DC AMERADA 6515 -- -- -- 05/10/1953 -- -- 235 3

150-096-290001 PARRISH,

	

POWELL 130 -- -- -- 09/30/1966 D --
-- 231 0

150-096-2900D2 PARRISH,

	

CALVIN 136 135 120 4 .50 10/13/1966 6 .5 -- -- 231 0

150-095-36AC AMERADA 11727 -- -- -- 07/12/1952 -- -- -- 237 7
225 0

150-097-0900 KLAMM,

	

PAUL 135 135 125 5 06/21/1977 S 2300 9 . 7

150-097-14865 KOESER,

	

RALPH 50 50 49 6 .62 01/

	

/1975 10 .00 01/

	

/1975 S -- -- 214 0

153-397-15DCC LILLIERIOGE,

	

BILL 120 120 75 4 .50 07/25/1973 13 .00 07/25/1975 H -- -- 212 0
2135150-097-1655 KLAMM,

	

PAUL 128 128 120 4 .50 06/23/1977 -- -- 5 -- 5200 10 . 0

150-097-17560 GIERKE,

	

HERMAN 42 42 27 4 .50 07/03/1975 20 .00 07/03/1975 S -- -- 202 0

150-097-1EAD01 GIERKE .

	

HERMAN 80 80 65 4 02/75/1973 45 .00 02/15/1973 S -- -- -- 207 5

150-097-186002 GIERKE,

	

HERMAN 65 65 55 -- 05/16/1974 35 .00 05/16/1974 S -- -- 207 5
205 0

150-097-18038 "GIERKE,

	

HERMAN 70 70 55 -- 05/17/1974 50 .00 05/17/1974 H -- --
212 0

150-097-20600 CIERKE, HERMAN 240 224 224 4 02/20/1973 120 .00 02/20/1973 S 5000 10 . 0

150-097-2600 AMERADA 11643 -- -- -- 04/19/1966 -- -- -- -- -- 222 2

O .V .150-097-27CA STENEHJEM, 380 380 355 6 03/12/1973 80 .00 03/12/1973 5 -- -- 2240



DEPTH TO CASING GATE SPECIFIC ALTITUD E
DEPTH DEPTH FIRST OIAM - WATER RATER UST CONDUCTANCE OF LAN D

LOCAL NUMBER OWNER
DRILLE D
(FEET)

O F

	

WEL L
(FEET)

OPENIN G
(FEET)

ETE R
(INCHES)

DAT E
COMPLETED

LEGM L
(FEET)

LEV_ L
MEASURED

O F
WATER

PRINCIPA L
AQUIFER

( .MHO/CM TEMPERATURE SURFAC E
(FEET )AT 25 TM C) (DEGREES C )

150-096-02405 NDSWC

	

11735 160 -- -- -- 09/23/1961 -- -- U -- -- 204 0150-098-02AAE NDSWC

	

11735 240 -- -- -- 09/23/1981 -- -- a -- -- -- 204 0150-098-03085 NDSWC

	

11733 69 53 48 1 .25 09/22/1981 7 .55 11/01/1983 U 11216C5 1380 7 .0 202 0150-098-03458 NOWC 11734 40 =0 09122/1981 -- -- -- -- 202 0150-090-04840 NDSWC

	

11742 20 -- -- -- 09/23/1981 -- -- u -- -- -- 203 0

150-098-06000 NDSWC

	

11743 120 103 96 1 .25 09/23/1981 11 .95 10/08/1931 U 112760 1110 8 .0 204 6JOHNSRUD,

	

JOH N150-098-06487 160 160 -- 2 11/

	

/1977 35 .75 06/23/1979 U -- -- -- 206 5150-098-06404 NDSWC

	

8 143 121 111 1 .25 05/06/1980 14 .04 11/01/1933 U -- 1420 9 .5 205 0150-094-064001 JOHNSR00,

	

MARK -- 136 -- -- 05/01/1980 7 .60 05/19/1930 I 112TECG 1090 12 .0 204 0150-090-064032 NDSWC C 143 121 118 1 .25 05/06/1980 7 .64 11/01/1983 U 11ZTECG 1200 9 .8 204 0

150-093-06845 NDSWC

	

11745 40 -- -- -- 09/24/1981 -- -- U -- -- -- 214 0150-093-063441 NDSWC

	

5615 162 104 98 1 .25 10/05/1779 6 .90 11/01/1983 U 112T30 950 10 .0 204 5150-098-060052 NDSWC A 143 121 118 1 .25 05/05/1980 8 .83 11/01/1983 U 112T5C0 1080 9 .5 204 6150-098-060001 NDSWC

	

1447 32 -- -- -- 11/12/1958 -- -- U -- -- 204 0157-098-060002 605W0

	

5607 102 -- -- -- 10/03/1979 -- -- U -- -- -- 204 0

150-098-070001 NDSWC

	

1448 42 -- - - 11/13/1958 -- -- -- -- -- 203 5150-093-078DA2 NDSWC

	

5606 82 10/03/1979 -- -- U -- -- -- 204 0150-093-07000 NDSWC

	

5605 82 39 33 1 .25 10/03/1979 1 .14 11/01/1983 U 112T50G 770 9 .8 204 3
150-394-07340 NDSWC

	

1446 42 -- - - 11/12/1958 0
,

__ __ 203 6150-093-14000 NDSWC

	

11544 40 -- -- 05/05/1981 0 __ __ 201 0

150-098-1600 WTFRO GOLF

	

CLUB 150 150 125 6 05/20/1975 90 .00 05/20/1975 I -- 1150 9 .7 213 0
150-098-160CC NO5WC

	

11340 200 164 158 1 .25 09/04/1980 3 .80 11/01/19os u 112T60G 1620 9 .0 204 5150-098-16000 WTFRD GOLF CLUE 160 160 139 5 04/29/1971 115 .00 04/29/1971 C -- 700 11 .8 212 0150-098-17000 ROUGHRIDER

	

EQ . 220 220 200 4 .50 10/18/1974 12 .00 10/10/1974 C -- -- -- 204 5
150-099-17000 NDSWC

	

11731 60 -- -- -- 09/22/1981 __ U __ __ 205 0

150-096-17DC0 NOS4C

	

11732 120 98 93 1 .25 09/22/1981 7 .94 10/05/1901 U 1187806 1610 3 .0 204 7150-399-18050 HOLM,

	

RIC K
NDSWC

	

11730
100 100 60 4 06/16/1977 -- -- H -- -- -- 206 5

150-098-18000 60 36 31 1 .25 09/22/1981 12 .29 11/01/1953 U 1127500 3440 0 .0 205 1WATFORD

	

CITY

	

4150-098-19AB 79 79 59 16 12/

	

/1957 11 .50 12/

	

/1957 F 112T00 1300 14 .0 204 5150-395-19854 9419080

	

CITY

	

1 -- -- -- --
-- -- P -- 1500 9 .0 204 5

150-098-1900 NDSWC 11728 120 78 73 1 .25 09/22/1981 15 .10 11/01/1983 U 1127504 1160 8 .0 2064150-798-2088E NDSWC 11556 60 -- -- -- 05/06/1981 __ __ U __ __ __ 205 5150-000-21000 8 .

	

H . TRUCKING 1810 1910 1730 2 08/04/1980 46 .20 . 03/0 ./1960 H 211HCFH -- -- 212 5157-093-229CC ,EIDE, ALFRED 114 -- -- -- 05/

	

/1974 __ __ __ 2500 -- 2100150-093-234AE NDSWC 5608 162 104 98 1 .25 10/03/1979 9,54 11/01/1953 U 112090 1900 8 .5 2002

150-098-23450 NDSWC

	

1154 3
HARTEL,

	

ALECK
40 -- -- -- 05/05/1981 -- - u -- -- -- 201 0150-098-2405E 83 83 82 7 02/03/1973 40 .03 02/03/1973 H -- 2300 -- 203 0NDSWC 1154 2150-093-280EE 140 95 92 1 .25 05/05/1981 18 .60 11/01/1933 U 1120RCK 2150 8 .5 205 9150-095-30020 NDSWC 11727 6G 38 33 1 .25 09/22/1981 6 .69 11/01/1933 a 112T804 1950 3 .0 206 0150-0s5-3008 EAGLES CLUB 130 130 120 6 .63 05/17/1975 30 .00 05/17/1975 C -- 2350 8 .7 2055



DEPTH TO CASING DATE SFSCIFIC ALTITUD E

DEPTH DEPTH FIRST DIAM- WATER WATER USE CONDUCTANCE OF LAN D

LOCAL

	

N'UTOER OWNER
DRILLE D
(FEET)

OF WEL L
(FEET)

OPENIN G
(FEET)

ETE R
(INCHES)

GAT E
COMPLETED

LEVE L
(FEET)

LEVE L
MEASURE0

O F
WATER

PRINCIPA L
AQUIFER

(04HO/CM TEMPERATURE SURFAC E
(FEET )AT 25° C) (DEGREES C )

150-093-34AA8 9511255611,

	

RONALD 9C 90 55 4 .50 11/19/1974 55 .00 11/19/1974 - 2 40 0
5900 9 .0

214 0
210 5

150-093-349CC 6056C 11365 200 125 122 1 .25 09/16/1930 77 .43 11/01/1933 112CRC K

150-C98-34CA0 60043 11363 80 -- -- -- 09/15/1980 -- -- U -- -- - -
--

206 0
215 5

150-099-3400A 5000RCL,

	

LEROY 255 255 215 4 10/23/1975 232 .00 30/23/1975 S -- 340 0

150-099-02000 NDSWC

	

11369 160 126 123 1 .25 09/17/1980 25 .10 11/01/1983 U 112T000 1100 9 .0 209 J

150-099-02000 NDSWC 11566 116 97 94 1 .25 05/11/1981 14 .91 11/31/1913 U 1121. 900 1320 3 .5 2094

156-399-02000 NDSWC 11567 120 63 80 1 .25 05/11/1981 9 .10 11/01/1983 U 1127300 2000 9 .5 208 8

150-099-10AAA NDSWC 11565 30 46 43 1 .25 05/08/1981 20 .78 11/01/1933 U 1127300 1590 8 .0 211 2

150-099-15000 075wC 5600 182 82 73 1 .25 10/01/3979 .11 11/01/1983 U 112T60G 900 4 .0 207 9

150-39 0 -20A .DA N'6SWC 11370 60 -- -- -- 09/17/1980 -- -- U -- -- -- 212 9

150-099-22A09 NDSWC 5603 122 59 83 1 .25 10/02/1979 .75 11/01/1993 U 112TEC5 700 8 .0 208 0

150-099-22,193 NDSWC 5/04 132 74 68 1 .25 10/02/1979 4 .96 11/01/1985 U 112T904 1350 3 .0 208 7

150-099-225941 905wC 5792 2100 1804 1774 2 09/01/1980 46 .89 11/01/1953 0 211HCFH 2000 20 .0 218 7

150-099-229992 N05W0 57825 660 838 826 2 09/01/1980 223 .45 11/01/1903 U 125TGRV 2300 13 .0 213 7

150-099-224093 NDSWC 57928 1442 1413 1395 2 09/01/1980 82 .00 11/01/1983 U 125000w 3450 12 .0 218 7

150-09 99-23E4A NDSWC 5602 62 -- -- -- 10/02/1979 -- -- U -- -- -- 209 8

150-099-2338A NDSWC 5601 102 44 36 1 .25 10/02/1979 1 .93 11/01/1963 U 112T000 750 3 .0 208 1

150-099-240AA NDSWC 11729 100 76 71 1 .25 09/22/1981 16 .54 11/01/1963 0 112T500 1350 3 . 0
9 .5

206 3
212 0

150-099-24028 WATFORD CITY

	

2 60 60 48 8 11/02/1947 27 .00 11/02/1947 P 1121066 75 0

150-099-24DDA WATFORD

	

CITY

	

3 100 -- -- -- 195Z -- -- P 112T0CG 1300 10 .1 206 0

153-699-25007 NDSWC

	

11726 60 -- -- -- 09/22/1981 -- -- U -- -- 206 8

150-099-25CDC NDSWC

	

11341 120 53 50 1 .25 09/05/1080 6 .31 11/01/1963 U 1127000 2000 8 .5 207 5

150-399-25060 NDSWC

	

11725 80 55 50 1 .25 09/22/1981 11 .02 11/01/1983 0 112TECG 1440 8 .0 Z07 0

150-099-26000 NDSWC

	

11342 ti0 -- -- -- 09/05/1980 -- -- U __ -- - -

--

207 6
207 6

150-099-27000 NDSWC

	

11345 60 -- -- -- 09/04/1940 -- -- 0 -- --

150-090-3506A NDSWC

	

11344 140 -- -- -- 09/08/1980 -- -- U --
--

207 8
210 0

150-699-35763 6053100,

	

5359A3 48 -- -- -- 12/15/1977 20 .00 12/15/1977 H
-- 203 0

150-099-36A6d NDSWC

	

11346 60 -- -- -- 09/08/1980 -- -- U
208 0

150-090-3050A NDSWC

	

11343 8C -- -- -- 09/08/1980 -- -- U -
221 0

150-100-05CAA HORDE,

	

HOALMER 185 185 173 4 .50 10/27/1965 -- -- H 2200 11 . 0

150-100-14000 80915106,

	

ERNIE 90 90 70 4 .50 05/01/1976 -- -- P 1500 3 .9 225 5

150-100-14009 RELL0R,

	

WILLIAM 70 70 50 4 03/28/1973 32 .00 03/25/1973 9 370 10 .1 224 5

150-107-10059 5TEENSETH,

	

SOLVEIG 95 95 89 4 .50 06/02/1975 75 .00 06/02/1975 9 .5 1900 10 .0 232 5
234 0

150-103-260OA MOEN,

	

PHILLIP 323 323 313 4 08/25/1977 275 .00 03/25/1977 7 .5 -- - -

150-103-27AAA 3CH0L12,

	

CARL 270 270 260 4 08/16/1076 -- -- S 2200 10 .6 229 5

150-100-2906 TRUE OIL 14125 01/13/1976 - - 231 9
2190

150-101-05,295 NDSWC

	

1835 53 10/12/1960 0
222 5

150-131-05500 NDSWC 1633 42 10/11/1960 U 219 7
150-101-0503A NDSWC

	

1549 65 10/22/1960 U
216 0

150-101-05CCA 11057C

	

1850 52 10/22/1960 U



DEPTH TO CASING DATE SPECIFIC ALTITUD EDEPTH 0EPTH FIRST 2029 - WA1tR WATER USE CONDUCTANCE OF LAN G
NUM8E RLOCAL

DRILLED OF WELL OPENING ETER DATE LEVEL LEVEL OF PRINCIPAL (uMHO/CM TEMPERATURE SURFAC EOWNER (FEET) (FEET) (FEET) (INCHES) COMPLETED (FEET) MEASURED wATER AQUIFER AT

	

25° C) (DEGREES

	

C) (FEET )

150-101-050001 ALEXANDER

	

1 -- 38 -- 01/01/1959 P 2150 9 . 0150-101-050002 NDSWC

	

1834 84 -- -- -- 10/12/1960 U __
215 0
214 0150-101-0500 0

150-101-0780A
MIGGEM5,

	

--_RD 49 49 45 5 06/15/1975 7 .00 06/15/1975 H 2700 9 .1 215 0NOSWC

	

1832 63 -- -- -- 10/10/1960 -- -- 213 5150-101-0788A NOSWC

	

1837 84 -- -- -- 10/13/1960 O -- 215 0
NDSWC 184 2150-101-08AAA 52 10/18/1960 U150-101-080E0 NOSWC 1840 63 10/17/1960 0

216 3
150-161-0944 0
150-101-10000

90560

	

184 3
NDSWC 11592

6 3
20

--
--

10/18/1960
05/20/1981

O
214 5
216 5

150-101-11CCX NDSWC

	

1844 4 2 10/18/1960 U
2200
2200

150-101-14400 NDSWC 11591 60 -- -- -- 05/20/1981 U " - -150-101-180A D
150-101-21044

NDSWC

	

184 1
DRYER, TOM 4 2

50
--
50

- -
23

- -
4 .50

10/18/196 0
11/26/1974

U -- --
223 0
221 0

150-101-2446 4
150-101-31A4A

NOSWC

	

11799 65 58 53 1 .25 10/22/1981 20 .10 11/01/1953
3
U 1060 9 .0

222 5
NTGARO, PETER 80 80 50 -- 07/10/1975 50 .00 07/10/1975 H 2300 11 .0

227 5
221 0

NDSWC 183 6150-101-3100 0
150-102-02040

63 -- -- -- 10/19/1960 U -- - -NDSWC 1839 74 -- 10/14/1960 _0 _0 U '- --
221 0

150-102-02004 NDSWC

	

1835 105 -- -- -- 10/13/1960 0_ _0
U '- --

211 5
150-102-07884 NDSWC

	

1837 84 -- -- -- 10/13/1960 0_ _0
U --

210 5
150-102-15308 LINK,

	

DON 65 65 29 5 .50 06/07/1972 9 .00 06/07/1972 H,S 3000 9 .5
204 5
2160

150-102-15800 LINK,

	

WALTER 59 59 16 5 .50 -06/11/197 2
150-102-1900 0
150-103-01080

KUYKENDALL, J .M . 226 225 225 4 12/23/1966
15_00 06/11/1972 H

N
270 0
"

9 . 5
--

212 0
NDSWC 1136 2

150-103-01003
27 -- -- -- 09/23/1980

O -- -- --
2100

NDSWC 11383 120 -- -- -- 09/23/1980 O __ _0
202 0

150-103-03330 NDSWC 5941 1160 816 798 2 07/07/1981 287 .10 11/01/1983 U 12575Rv 2550

0.

12 .0
201 5
223 0

GRAZING ASSOC .150-103-23000 1450 1450 1414 1 .25 11/11/197 0
150-104-01888 NOSWC 11387 87 76 73 1 .25 09/24/1980 222 0
150-104-02AA D
150-104-02358

NDSW C
NDSWC

1136 6
1275

8 7

42
7 3

--
7 0
--

1 .2 5
--

09/24/198 0
01/08/1957

41 .7 0
40 .6 0

00

11/00/198 0
11/00/198 0

00

112CRN 5
110YLMR

250 0
3600

8 . 7
9 .5

191 4
192 0

150-104-02ACC NOSWC 15 60 -- -- -- OS/10/1957 187 7
189 5

150-104-02404 1
150-104-023032

NOSWC 11388 86 -- -- -- 09/24/1980 U

150-104-02AD8
NDSW C
NDSWC

1139 2
16

10 0
64

6 0
--

7 7
--

1 .2 5
--

09/26/198 0
75/17/1957

50 .30 11/06/19 8. 0 U 110YLMR 4500 9 .2
192 5
192 5

150-104-0240 0
150-104-02EDC

BERRY ,
NDSWC

RON
1274

65 5
52

65 5
--

62 1
--

4
--

01/23/196 7
01/03/1958

F __ U
M,5

-- "
2100 12 .5

191 7
194 0

150-104-02600 80590 14 60 -- -- -- 05/09/1957 0- 00

187 5

150-104-0446 6
150-104-04888

SCHLOTNAUER, HAROLD 1385 1385 1340 5 07/25/1977 231 .00° 10/31/1978 211HCFH 2200 22 .0
1890
188 5

150-104-05000
FALTENMAGEN, CLAYTON 1340 1340 1305 6 02/14/1977 F - - m, s 211H[F8 2200 14 .5 189 3

150-104-09C08
NDSWC

	

11581 109 86 83 1 .25 05/14/1981 3 .10 06/02/1961 110YLMR 1810 8 .0 188 9HELM,

	

DONALD 1365 1365 1340 1 .25 02/01/1975 F 0 . H,5 00 00 -_ 1886



DEPTH TO CASING DATE SPECIFIC ALTITUD E
OF LAN D

DEPTH DEPTH FIRST DIAM- WATER WATER USE CONDUCTANC E
(04X0/CM SURFAC E

DRILLED OF WELL OPENING ETER DATE LEVEL LEVEL OF PRINCIPAL TEMPERATUR E
(DEGREES

	

C) (FEET )AT 25 ° C )
LOCAL NUM8ER OWNER (FEET) (FEET) (FEET) (INCHES) COMPLETED (FEET) MEASURED WATER ACVIFC R

150-104-10600 NDSWC

	

1278 74 -- -- 01/20/1957 -- u
2100 21 .5

183 5
189 4

150-104-108AB JOHNSON,

	

ELGIN 1403 1380 1330 5 05/26/1977 S
730 187 0

150-104-100651 NDSWC

	

1279 52 -- -- -- 01/22/1958 U
189 5

150-104-100AA2 78 78 66 3 05/07/1967 -- H
188 5LASSEY,

	

WILLIA M
NDSWC

	

1 1150-104-100AC 70 -- -- -- 05/01/1957 U

7
NDSWC

	

128 0150-104-10000 42 01/27/1958 U
17 50 11 87 7

150-104-100DA NDSWC

	

12 48 -- -- 05/04/1957

U
188 2

150-104-1108 8
150-104-14808

NDSWC

	

2 7
NDSWC

	

13

6 0
60

- -
--

--
-

06/13/195 7
08/30/1967 __ U - -

211HCFn

_ _

3200

- -
15 .0

193 0
209 2

150-104-14806 1270 960 943 1 .25 08/30 /1967 37 .001 06/26/1980 S
WALKER,

	

JOHN

60 -- -- 06/14/1957 "-
U --

- -
1
1900
90 0150-104-1556 A

150-104-15608
NDSWC 2 8
NDSWC 25 60 -- -- 06/11/1957 U - - -2200 14 .5 188 9

150-104-16888 DENOWH,

	

E .A . 1333 1333 1267 6 03/

	

/1977 F S
1300 10 .5 189 0

150-104-19ABA DEAN,

	

GALE 93 E9 87 6 04/18/1968 19 .33 04/16/1968 H,S
189 2

150-104-19000 NOSWC 19 70 -- -- -- 05/24/1957 -- U

150-104-190001 NDSWC 1-860 105 -- -- -- 03/21/1967 -- -- U -- -- -- 189 1
168 7

150-104-190002 NDSWC

	

3-860 80 -- -- 03/21/1967 - -
12 .40

- -
11/14/1979

U
U 1109L1R 950 8 .0 189 2

150-104-190D D
150-104-20A6C

NDSWC

	

562 2
NOSWC

	

1281
102
63

8 2
--

7 9
--

2
--

10/11/197 9
02/04/1958 -- U -

-A
-

_0

188 7

150-104-2081801 NDSWC 100 -- -- -- 10/24/1966 -- -- U

150-104-208802 NDSWC

	

860 74 67 64 1 .25 03/09/1967 17 .37 03/10/1967 U 1109LM R
--

190 0
--

188 5
189 2

150-104-20088 NDSWC 110 -- -- -- 10/24/1966 -- -- U
1100LMR 950 169 0

150-104-2000CI NDSWC

	

67-458 100 89 69 1 .25 10/23/1966 12 .40 11/01/1963 U
857 189 0

150-104-200002 NDSWC

	

4-660 84 74 71 1 .25 03/28/1967 14 .30 03/30/1967 U 110YLM R
-- 1040 189 0

150-104-200003 NDSWC

	

4-A860 40 40 37 1 .25 03/28/1967 14 .70 03/30/1967 U

150-104-2000A NDSWC 6-860 105 93 90 1 .25 03/29/1967 13 .20 03/30/1967
04/24/1969

U
H

110YLM R

--

198 0

--
1
188 5
90 0

150-104-21CA D
150-104-21CC0

FLYNN,

	

MIK E
NDSWC

10 2
105

10 2
--

9 9
--

6
--

04/24/196 9
10/29/1966

25 .0 0
-- -- U

--
- -
2O00 13 .5

190 0
190 0

150-104-21008 FLYNN,

	

MIKE 1345 1325 1300 5 08/23/1977 F -- 5,0
-- 2020 19 .0 201 5

150-104-23DCD GRAZING

	

ASSOC . 1450 1450 1414 1 .25 11/11/1970 F -- 5

150-104-29868 NOSWC 5-860 84 84 81 1 .25 03/28/1969 13 .00 03/30/1969 U 110YLMR 53 2 189 0
188 5

150-104-298861 NDSWC 20 85 -- -- -- 05/27/1957 -- -- U
_-

189 0
150-104-298802 NDSWC

	

21 90 -- -- -- 05/28/1957 -- -- u
--

- _ 188 5
150-104-29880 NDSWC 100 -- 10/30/1966 -- U

-
__

189 0
150-104-29600 NDSWC 100 -- 10/24/1966 -- U

150-104-29068 NDSWC

	

1283 63 04/14/1958 0 -- 188 5
189 0

150-104-29000 NDSWC

	

22 60 05/28/1957 U
139 0

150-104-30AAA NDSWC

	

18 70 -- 05/22/1957 -- U
188 5

150-104-30688 NDSWC

	

17 97 -- 05/18/1957 189 0
150-104-30ABC NDSWC

	

1282 84 04/11/1958 a



DEPTH TO CASING DATE SPECI F IC ALTITUD E

LOCAL NUMBER

DEPT H
DRILLED

DEPT H
OF WELL

FIRS T
OPENING

DIAM -
ETER DATE

WATE R
LEVEL

WATE R
LEVEL

US E
OF PRINCIPAL

CONOUCTANC E
(u m HO/CM

-

	

LAN D
SURFAC ETEMPERATUR EOWNER (FEET) (FEET) (FEET) (INCHES) COMPLETED (FEET) MEASURE0 WATER AQUIFER AT

	

25 ' C) (FEET )(DEGREES C )

151-094-10A D
151-094-1 .088

STANOLIN 7
PETREL

	

OIL

	

CO .
11100 -- -- -- 10/12/1955 -- 194 0

151-094-10CA STANDARD OIL
1220 8
5800

- -
--

-- -- 01/29/1969 -- -- 194 2
151-094-17CC JORDAN,

	

T .
-- -- 10/01/1955 _- __

4 U
1+4 0

151-095-040801 NDSWC

	

5939
9330 -- -- -- 11/18/1965

205 91260 1196 1178 2 06/30/1981 233 .28 11/01/1983 0 2 30 0

NOSWC 616 4
TEXAC O

151-095-04080 2
151-095-09CD

1620 1432 1407 2 06/30/1981 184 .50 11/01/1963 U 230 0

151-095-29688 KIESON,

	

WILLARD
9500 -- -- -- 07/07/1965 -- -- -- -- 244 8

151-095-29808
80 80 72 4 02/12/1975 55 .80 06/14/1979 U 244 0010ER050N,

	

SIGUR D
MALL,

	

JI M151-095-36ABA
80 80 68 4 04/08/1976 H 5000 9 .5 234 040 40 32 24 05/22/1973 24 .00 05/22/1973 1,5 -- -- 229 0

151-095-3688 0
151-076-0203

NDSWC 6053 1280 882 798 2 05/28/1982 344 .22 11/01/1983 U 3950 11 .0 226 2ANDERSON, LLOY D
CLEAR CR CHURC H151-096-09488

175 175 160 4 08/19/1974 160 .00 08/19/1975 U -- -- 238 5
151-096-10000 TANK,

	

GEORGE
110 109 91 4 05/07/1976 74 .00 05/07/1976 P -- -- 228 5

151-096-11BCD GILSTAD,

	

RAYMOND
100 95 75 4 06/21/1976 70 .00 06/21/1076 9,5 1370 7 .9 230 070 70 50 4 .50 08/22/1974 52 .00 08/22/1974 5 -- -- 2290

151-096-1480 6
151-096-1500

8LEGEN, RAYMON D
AMERADA

70 70 55 -- 02/16/1976 25 .00 02/16/1976 S 680 9 .1 233 0
151-096-24898

2382 -- -- -- 07/06/1953 -- -- -- -- -- 238 2NOSWC

	

149 4
BROWN, DEA N151-096-26080

137 -- -- -- 04/16/1959 -- -- U 201 8
151-096-28000 NDSWC

	

11546
90 -- -- 09/08/1976 58 .00 09/08/1976 S 240 0260 -- -- 05/05/1981 -- -- U -- -- 226 0

151-096-2900 0
161-096-30666

KIESDN,

	

WILLAR D
NOSWC

	

11547
30 30 23 4 01/30/1975 12 .00 01/30/1975 S 227 0

151-096-3400 AMERADA
120 -- -- -- 05/05/1981 -- -- U

-- --
225 9

151-096-36666 NDSWC 6051
9700 -- -- -- 07/26/1966 -- -- -- 242 1

151-097-20807 WOLD,
1300 -- -- -- 12/08/1981 -- -- U -- 249 0WESLEY 173 173 158 4 09/13/1977 -- -- S 2850 11 .0 222 0

151-097-330 6
151-097-3588

JOHNSON, IVAN
TEXACO

40 40 2d 09/20/1973 9 .00 09/20/1973 S -- 2250 8 .4 224 0
151-099-04CO5

9855 -- -- -- 04/14/1958 -- -- -- -- -- 241 8NDSWC

	

11593
NOSWC

	

11594151-098-04000
120 -- -- -- 05/20/1981 U 200 3

151-098-05CCD
140 105 102 1 .25 05/20/1981 .59+ 06/02/1981 U 112TBCG 3100 9 .0 198 5SKOGLUND, GLEN 135 135 115 4 02/19/1974 -- -- H -- 1600 8 .9 213 0

151-098-08BC 6
151-098-09AAA

FARLAND, ALFRED 115 115 100 08/10/1974 85 .00 08/10/1974 5 211 0NOSWC

	

149 0
NOSWC

	

149 1151-098-09866
136 -- -- -- 04/13/1959 -- -- U 193 3

151-093-10888 NOSWC

	

1489
116 -- -- 04/14/1959 -- -- U 200 3

151-098-220AA NOSWC

	

11350
116 - -

--
-- 04/10/1959 -- -- U 198 380 -- 09/09/1980 --

202 0
151-098-26C8 C
151-098-27AAA

NDSWC

	

1134 8
NDSWC

	

11349
100
200

09/09/198 0
09/09/1980

- -
--

- -
--

U
U

- -
__

-- -- 202 5
151-098-290081 NOSWC 1449 105 11/13/1958 202 5
151-098-29C082 NDSWC

	

11746 40 27 22 1 .25 09/24/1981 202 5
151-093-30600 NOSWC 1492 84 04/1411959

4 .1 7
--

11/01/198 3
-- U

112130 4
--

136 0
--

8 . 0
--

202 6
2020



DEPTH TO CASING OATS SPECIFIC ALTITUD E

DEPT H

DRILLED

DEPT H
OF WELL

FIRST
OPENING

01AM-

ETER DATE
WATE R

LEVEL

WATE R
LEVEL

US E

OF PRINCI°AL

CONDUCTANC E

(uMMO/CM

OF LAND
SURFAC ETEMPERATUR E

AT 25° C) (DEGREES C )
LOCAL

	

NUM5ER OWNER (FEET) (FEET) (FEET) (INCHES) COMPLETED (FEET) MEASURED WATER ACUIFER (FEET )

151-098-30DAA 505WC

	

1450 105 -- -- -- 11/21/1955 - - U 202 0
210 0

LAWLAR,

	

RICHARD 116 116 96 5 04/13/1976 94 .00 04/13/1976 5 -- -- - -
151-793-3150 5

151-099-310CC BC -- -- -- 09/24/1981 - - U __ -- -- 205 0
204 5NOSW C

NDSWC

1174 4

1155 7151-098-3100A AC 67 64 1 .25 05/06/1981 12 .40 06/02/1991 U 112TE00 1150 8 .0
205 2

151-099-31000 90540 5614 142 94 85 1 .25 10/05/1979 27 .60 12/04/1979 0 112TECG 1350 8 . 5

NDSWC E 83 41 36 1 .25 05/08/1980 - - -- U 112T80G 1000 11 .0 206 0
151-098-32000

N054C 20 -- -- -- 09/23/1981 - - U 206 0
1174 1

1134 7
151-099-3300 0
351-399-340DC NOSWC 80 -- -- -- 09/08/1980 - -

U __ 202 0
205 2

151-O98-36CDC NDSWC 11737 100 91 86 1 .25 09/23/1981 29 .04 11/01/1983 U 112T000 1390 8 .0
2280

151-099-17088 130 130 115 4 05/29/1976 110 .00 05/29/1976 S -- 2200 8 . 7
LEISETH,

	

OLA F

151-099-22000 L8158TH,

	

NENNT 130 130 115 4 07/30/1975 100 .00 07/30/1975 H 1900 9 . 0
12 .0

221 0
207 0

151-099-25020 0AW04R,

	

RICHARD 90 76 57 4 04/18/1976 18 .00 04/18/1976 H,5 1200
-- 214 0

JEROM ETORSTENSON, 80 80 65 4 05/05/1976 20 .00 1979 H,S -- 1200
209 7151-099-33405

1157 2NDSWC 20 -- -- -- 05/12/1981 - -
151-099-340B C

151-099-35400 NDSWC

	

11571 40 -- -- -- 05/12/1981 - - __ U -- -- 201 4

1156 8SOSWC 136 126 123 1 .25 05/12/1981 5 .74 11/01/1953 1121003 1500 7 .5 209 7
207 8151-099-3500 0

151-099-35082 NOSWC

	

11570 60 -- -- -- 05/12/1981 - -
__ __ __ --

209 5
11569 120 90 87 1 .25 05/12/1981 5 .10 11/01/1983 112TECG 1300 8 . 0

151-099-35000 NOSWC

1175 1NOSWC 40 -- -- -- 09/24/1981 - - __ -- -- 209 3
151-099-3500 0
151-099-35000 NDSWC

	

11750 40 -- -- -- 09/24/1981 - -
208 5

m
151-099-36000 NDSWC

	

11749 20 09/24/1981 -- 214 0
194 5

151-101-04685 80580

	

5619 82 10/10/1979 -- 203 2
151-101-06000 NDSWC

	

11573 80 05/12/1981 --
199 0

151-101-060AF NDSWC

	

11859 20 06/02/1982 199 0

151-101-060AC N05WC

	

11858 20 06/02/198 2

151-131-06040 NOSWC

	

11957 20 -- -- -- 06/02/1982 12 .0
199 0
202 5

151-101-07850 NDSWC

	

11856 240 226 220 1 .25 06/01/1982 112091. 5
__

1450
202 0

151-101-078CC NDSWC

	

1157 4

NDSWC

	

11955

6 0
20

- -
--

- -
--

- -
--

05/12/198 1
06/01/1982 204 0

151-101-0705 0
151-101-06004 NDSWC

	

5617 202 121 118 1 .25 10/09/1979 55 .20 12/08/1979 195 8

40 -- -- -- 10/22/1981 203 5
NDSWC

	

1179 8151-101-08000
561 8505wC 202 161 158 1 .25 10/09/1979 31 .19 , 11/01/1963 11209,18 1300 9 .0 196 3

151-101-0984A
°.RATCHER,

	

E04890 92 92 65 4 01/09/1975 35 .00 01/09/1975 __ 3300 9 .0 199 3

151-101-10000
HEELING, GLENN 30 30 -- 4 06/29/1977 202 5

151-101-1643 8

151-101-23AC CONSOLIDATED 13615 -- -- -- 10/73/1969
203 4

63 - - -- 10/19/1960 -- U 210 0
NDSWC

	

184 6151-101-27000
NDSWC

	

1547 42 -- -- -- 10/19/1960 -- U - - 224 7
151-501-29888

NDSWC

	

1836 63 -- -- -- 10/13/1960 -- -- - - 222 0
151-101-3100 0

151-101-3308' NDSWC

	

1945 105 -- -- -- 10/19/1960 -- -- U - - 220 0

151-101-36000 NDSWC 6055 1040 801 777 2 06/03/1982 276 .50 11/01/1983 U 1257099 2225



LOCAL NOM,ER OWNER

DEPT H
DRILLE D
(FEET)

0EPT H
OF WEL L
(FEET)

DEPTH T O
FIRS T

OPENIN G
(FEET)

CASING
DIAM-
ETE R

(INCHES)
DAT E
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WAFE R

LEVE L
(FEET)
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WATE R
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US E
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AT
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TEMPERATUR E
(DEGREES C)

ALTITUD E
OF LAN D
SURFAC E
(FEET )

151-102-1000 8
151-102-12008

WAHLSTROM, JOH N
NOSWC

	

11797
125 125 109 6 12/01/1965 -- -- H -- - -

151-102-12000
260 235 230 1 .25 10/22/1981 89 .05 11/01/1963 U 1580 10 .0

209 0
204 5NDSNC 11795 60 10/22/1981 -- - -

151-102-13400 NDSWC 11752 60 09/24/1981 -- __
U __ __ 204 5

151-102-13085 NDSWC 11796 40 10/22/1981 --
U

U

- -

--

- -

--
206 5
207 0

151-102-13DAA NDSWC 11753 40 09/24/198 1151-102-14080 NOSWC 5620 142 10/10/1979
U __

211 0
151-102-14000 NDSWC 5637 302 264 258 10/16/1979

U __ -- --
205 8

151-102-15AA A
151-102-15ADC

NOSWC 5633 142
1 .25

10/76/1979
118 .30 12/06/197 9

_ 0
U
U

112CRN6 1900 9 .0 207 4
WAHLSTROM,

	

JOHN 100 10/21/1976 __
_ -

20 0
2066 5

NOSWC 1137 9151-102-218001 120 -- -- - 09/22/198 0151-102-219002 NOSWC 11380 50 09/22/1980 -- _- U -- -
-

2050
151-102-21090 NDSWC 11378 247 226 223

__0
_0

205 2
151-102-21000 NOSWC 11377

1 .25 09/19/1980 90 .26 11/01/1953 U 1120(60 1500 9 .5 2040
151-122-22Aa4 NOSWC 11376

160 -- -- -- 09/18/1980 - - 0 _
2065100 -- -- -- 09/18/1980 -- __ U __ __
2095

MRACHEK,

	

JOH N151-102-2200 0
151-102-24007

7 2
170

7 2
170

5 8
160

4 .5 0
4

02/28/197 5
03/15/1975

60 .00 02/28/1975 S 2200 11 .0 2125DWYER .

	

TI M
151-102-266001 PESER,

	

MONTE 195 195 95 4 04/16/1974
70 .0 0

_ 0
03/15/197 5_ 0

H 223 0
151-102-26000 2
151 -102-3280e

8E5E4,

	

MONT E
NO SNC

	

11351
6 0
40

6 0
--

2 0
--

9
--

07/30/197 4
09/23/1980

22 .00 07/30/1974 U
220 0
_0

9 . 0
-0

216 0

-- -- U -- -- 2
216 0
02 4

MRACOEK,

	

RA Y151-102-35003 152 150 138 4 07/12/1977 _ _
151-tO3-OBAC INVESTORS 9710 -- -- 01/02/1958

S
218 0

151-103-0505 0
151-103-23535

OLSON .

	

MILTON
5(0GEN .

	

ARNOLD
130 130 50 4 .50 10/30/1974 52 .00 10/30/1974

_

n 490 9 .7
215 9
217 5

157-103-263[3
165 165 146 4 08/03/1967 43 .00 05/03/1967 n 199 0NOSWC

	

1294 21 -- -- -- 04/15/1958 -- -- ,i -- -- 196 0
151-103-2704( 1
151-103-274AA2

955W0

	

128 5
KLOSE, VERNON

42 -- -- 04/15/1958
-- -- --

151-103-274061 KLOSE .
170 153 133 1 .25 05/05/1976 31 .57 12/02/1983 U -- -- --

198 3
198 3

151-103-274032
VERNO N

KLOSE,

	

VERNON
150 137 117 1 .25 09/17/1976 18 .75 12/06/1979 U -- -- 195 5

151-103-58000
150 136 116 14 10/25/1976 18 .00 10/25/1976 I 1120RN8 1300 12 .0 195 5NDSNC

	

5621 142 121 118 1 .25 10/10/1979 33 .18 11/01/1983 U 112006E 1350 9 .0 196 5
151-103-3388A
151-104-02ABA1

NOSWC

	

1157 5
NOSwC

120 109 103 1 .25 05/13/1981 14 .78 11/01/1983 U 112CRN8 1640 8 .7 1930
151-104-024842 NOSWC

130 -- -- -- 10/25/1966 __ U __ _ -

151-104-02,159 NCSWC

	

1275
120 -- -- -- 10/26/1966 __ _- U _- __ _-

187 6

151-104-02800 NDSWC

	

1274
42 -- 01/08/1958

U
__

-- - --
187 5
187 653 -- 01/03/1958 U -- -- -- 188 2

151-104-5204 A
151-104-020051

NOSWC 127 6
NOSWC

	

1976
53 -- -- 01/09/1958 __ __ U _ _

151-134-52CO22 50040

	

1277
53 -- -- -- 01/09/1958

-- --
187 6

151-104-04404
53 -- 01/14/1958

-- -- U _0 _0
185 5

5I58ER,

	

94500 W
NOSWC

	

802 5151-104-10085
1405 1405 1342 5 12/26/1973 242 .60+ 05/15/1979 H .s 2119099 2300 ,17 .0

187 5
40 30 27 1 .25 07/15/1971 5 .70 12/06/1979 u 11090+0 3860 8 .0

187 9
1850



DEPTH TO CASING DATE SPECIFIC ALTITUD E

DEPTH DEPTH FIRST OIAM- WATER MATER USE CONDUCTANC E
(0 4 H0/CM

OP LAND
SURFAC E

DRILLED OF WELL OPENING ETER DATE LEVEL LEVEL CF PRINCIPAL TEMPERATURE
(FEET )AT 25° C )

LOCAL NUMBER OWNER (FEET) (FEET) (FEET) (INCHES) COMPLETED (FEET) MEASURED «ATER 4CUIFER (DEGREES

	

C )

151-104-12630 40560

	

1631 95 -- 10/23/1959 U 183 8
187 5

151-304-12CB0 NDSWC 2 120 10/23/1966 u
187 7

151-104-120001 NDSWC 1628 105 10120/1959 U 2050
187 6

151-1045120002 NDSWC

	

1 130 10/22/1966 U
168 0

151-104-12000 NDSWC

	

1633 105 10/28/1959 U - -

151-104-1200C NDSWC

	

1629 73 -- -' '- 10/22/1959 -- -- U -' '- --
3 .5

188 3
187 6

151-104-13000 NDSWC

	

11582 107 85 82 1 .25 05/14/1981 12 .20 11/01/1953 U 1103LMA 1900
187 9

151-104-13EC0 NDSWC

	

1632 105 -- '- 10/27/1959 -- -- U -- 1260 LL_
1680

151-134-1441C NUSwC

	

1843 116 '- -- -- 10/21/1960 -- -- U -' --

188 0
151-104-14044 N05W0

	

1650 53 -- -- 10/23/1959 -- U ' -

151-104-17000 NDSWC

	

11390 60 -- '- -- 09/25/1980 -- -- U ' -
1470 9 .1

191 5
189 7

151-104-20000 HARDY,

	

CHARLES 50 34 26 6 06/05/1975 19 .00 06/05/1975 H
2050 16 .6 195 0

151-104-25080 KOCM,

	

HATE 1450 1450 1411 1 .25 07/2611971 F 0- H 211VCFH
1420 8 .9 190 0

151-104-29AE5 NCS6C

	

11389 67 51 48 1 .25 09/25/1980 11 .40 11/01/1963 U 110YLM R
-- 2100 -- 190 5

151-104-3168A MON-KOTA

	

INC . 1385 1385 1320 2 01/18/1980 F -- N

151-104-34AAA NDSWC

	

11391 67 56 50 1 .25 09/25/1980 10 .80 11/01/1983 11000HR 162 0
1620

8 . 8
U .S

188 5
191 0

151104-36AAA NDSWC

	

11578 87 71 68 1 .25 05/13/1981 15 .35 06/02/1981 U 1120951 5
-- 190 0

151-104-36A001 PADSON,

	

ARTHUR 48 -- -- 6 03/23/1977 -- -- M -- --
190 0

151-104-364402 CROP,

	

RICHARD 41 " -- 6 03/27/1977 -- n --
1410 8 .0 190 3

151-104-36A30 NDSWC

	

11576 93 74 71 1 .25 05/13/1981 13 .55 06/02/1981 U 112C4N 3

0
151 . 104-56900 ND5WC

	

11384 67 -- -- -- 09/23/1980 -- -- U '- - -
1450

--

5 .5
139 0
189 5

1>1-104-56CC4 NDSWC

	

11355 80 61 58 1 .25 09/23/1980 21 .10 11/06/1960 U 1120R46
1790 8 .5 189 5

153-104-360AA NDSWC

	

11577 80 69 66 1 .25 05/13/1981 9 .80 11/0111983 U 1120RN3
206 0

151'104-360A0 NDSWC

	

29 70 -- '- -- 06/15/1957 -- --
'-

U

-- - -

--
209 8

152-094-0600 AMERADA 5359 -- -- -- 04/11/1963 - -

152-094-0758 AMERADA 11020 -- -- 04/27/1967 -- -- -- 218 6
198 0

152-094-10ABC 5KAROA,

	

5ILL 25 25 15 12/02,1972 10 .00 12/02/1972 U
193 0

152-094-10A63 SKARDA,

	

BILL 120 120 96 07/13/1976 26 .00 06/06/1979 H
221 0

152-094-19ACC USGS 16 200 -- -- -- 12/10/1951 -- -- U
225 0

152-094-19DBC USGS 66 200 -- '- 12/11/1951 -- -- u

152-094-20400 0585 50 200 11/0811951 U "- 2220
215 1

152-094-20004 USGS 33 205 11/06/1951 -- '- U
219 0

15Z-094-215CC 0363

	

31 205 11/05/1951 u
215 5

152-094-210AD USGS 72 200 12/12/1952 U
206 0

152-094-21044 05GS 49 120 -- 11/12/1951 U

152-094-21050 USGS 73 200 -- -- 12/13/1951 -- -- u 214 0
212 9

152-094-2100 STANOLINO 12460 -- -- 12106/1953 -- -- -- - -
--

--

209 0
152-094-21 DOB USGS 74 200 -- -- -- 12/12/1951 -- -- U

206 0
152-094-24968 NDSWC 6049 1040 906 882 2 12/02/1981 172 .09 11/01/1953 U 1251G1V

216 0
152-094-27448 05GS

	

2 255 -- -- '- 10/30/1951 -- -- U -'



LOCAL NUMBER OWNER

DEPT H
DRILLE D
(FEET)

DEPT H
OF WIL L
(FEET)

DEPTH T O
FIRS T

OPENIN G
(PEST)

CASING
0IAM-
22E 2

(INCHES)
OAT S

COMPLETED

WATE R
LEVE L
(PEET )

142 . 094227948 USGS 3 255 10/30/195 1
162-094-27000 USES 35 205 11/07/195 1
152-094-28689 0S65 76 185 01/07/195 2

1$2-044^28880 USES 71
34 5
200 -+

10/31/295 1
12/11/195 1

152-094 + 29428 USGS 70 200 +^ 12/11/195 1
152-094-29A00 0505 63 205 11/12/195 1
152-094-29000 USGS 53 200 11/08/195 1
152-094-29508 USGS

	

52 202 11/08/1951 --
152 . 094-30000 055$ 60 190 ^- +- 11/12/195 1

152.094 . 30400 0205 61 205 -- -- 11/12/195 1
152-094-30CC0 0SG$ 54 200 11/08/195 1
152 .094-31AC6 USGS 45 200 -- -- 11/08/195 1
152. 094-315CD 05G5

	

55 180 -- 01/07/195 2
152-094-35053 05GS 44 205 -- 11/06/195 1

1322094-32008 USGS 46 205 -- 81/07/195 1
152-094232050 USGS 47 125 11/07/195 1
102.094-33CA8 U505 40 205 -^ +^ 11/06/195 1
152-094-53080 USGS 39 200 -^ -- 11/06/195 1

.1522004234805 USGS 36 200 -- 11/07/195 1

152.094-34C88 USG5 37 200 11/06/1951 - -
152.095-0280 AMERADA 9356 06/09/1956 - -
132.095-0688C 6RIME$TH02 LAWRENCE 65 62 01/30/1976 36 .2 0
1$2.093-07C9 A9E2202 9274 01/12/196 5
152.098-0808 ANERARA 5313 5313 10117/1964 700 .00

152-095-16000 NOSWC 6048 1000 696 672 2 - 11121/1981 369 .88
885840 91522092-19001 60 60 45 08/21/1975 47 .0 0

152.095*19002 2822202 45 45 32 05/27/1975 30 .0 0162-095-32CSC NDSWC

	

11549 90 - - 0$/05/1981 - -
152-096-0200 4822204 9078 -- - - 07/17/1953 - -

152-094 . 05888 NOSWC 5948 940 817 79C 2 07/50/1981 402 .8 3152 .09621240 08(8409 9260 -- -- - - 03/23/1966 - -
1$2 .096-1586 8984800 12399 -- -- - 10/07/1952 - -
152•096-25080 SORENSON, ELMO 100 92 32 4 - 09/05/1974 52 .0 0152. 096. 258CC 3028NS0N ♦ ELNO 112 111 90 4 09/17/1977 69 .0 0

1522096-26809 NOSWC

	

11548 38 -- -- 05/05/198 1
152-096. 44053 NDSWC 6046 1240 948 924 2+ 11/11/1981 439,7 6
1522096. 35066 48OIR$ON . LL010 27 27 ^- - - 06/27/197 7
1522097. 06AA9 N058C

	

1484 53 -- -- - 04/09/1959 - -
152-097-07000 NOSWC

	

11555 87 76 73 1 .25 05/06/1981 12 .89

DATE

	

SPECIFIC

	

ALTITUD E
WATER

	

'JOE

	

CONDUCTANCE

	

OF LAN D
LEVEL

	

OF

	

PRINCIPAL

	

Cu9NO/CM

	

TEMPERATURE

	

SURFAC E
MEASURED

	

WATER

	

A00IFE2

	

AT 25° C)

	

COEGREES C)

	

(FEET )

219 5
218 0

U

	

-

	

--

	

220 0
U

	

215 5
U

	

--

	

224 0

221 5
220 0
215 5
208 0
2135

U
U
U
U

-^

	

U

	

--

	

--

	

--

	

211 0
--

	

--

	

--

	

--

	

--

	

228 2
01/30/1976

	

N

	

--

	

--

	

-+

	

226 0
--

	

--

	

--

	

236 3
07/19/1979

	

N

	

--

	

8000

	

80 .0

	

2326

11/01/1983

	

U

	

125T4RV

	

3200

	

8 .5

	

2295
08/21/1975

	

N

	

--

	

--

	

--

	

243 5
08/27/1975

	

N

	

--

	

--

	

243 5
--

	

U

	

. .

	

--

	

_ -
_+

	

236 2
--

	

236 2

11/31/1953

	

U

	

1257682

	

--

	

-

	

233 0
--

	

--

	

--

	

--

	

+-

	

235 3
--

	

--

	

246 0
09/05/1974

	

5

	

--

	

3000

	

8 .0

	

236 0
09/17/1977

	

S

	

--

	

2500

	

8 .1

	

238 6

u

	

-

	

-

	

--

	

232 5
11/01/1983

	

U

	

12574RV

	

2900

	

11,0

	

239 0--

	

S

	

2300

	

7 .2

	

2380--

	

U

	

_

	

191 5
11/01/1983

	

U

	

112TECG

	

3000

	

6 2 5

	

1946

218 0
216 3
211 5
222 0
219 0

219 0
218 0
211 5
217 5
212 0



DEPTH TO CASING GATE SPECIFIC ALTITUD E

DEPT H
DRILLED

DEPT H
OF HELL

FIRS T
OPENING

DIOM -
ETER DATE

MATE R
LEVEL

WATE R
LEVEL

US E
OF PRINCIPAL

CONDUCTANC E
(1MMO/CM TEMPERATURE

OF LAN D
SURFAC E

AT 25°

	

C l
LOCAL NUMBER OWNER (FEET) (FEET) (FEET) (INCHES) COMPLETED (FEET) MEASURED WATER AGUIFER (DEGREE5

	

C) (FEET )

GRANTIER, LAWRENCE 1530 1530 1485 5 11/27/1972 . 2900 16 .0 202 0
152-097-08BA A
152-097-08500 GRANTIER, LAWRENCE 40 40 30 5 06/01/1974 20 .00 06/01/1974 1620 7 .9 195 0

ROLLA,

	

GARVEY 20 20 12 5 05/26/1974 7 .00 05/26/1974 196 0
152-097-14803

NDSWC

	

11554 40 -- -- - 05/06/1981 -- 203 0
152-097-1600 0
152-097-27808 STOLE,

	

MAAS 60 60 45 4 07/01/1973 35 .00 07/01/1973 212 0

NDSWC

	

11748 80 69 64 1 .25 09/24/1981 27 .50 11/01/1983 U 112TBCG 3450 5 .0 195 0
152-099-0100A

1174 0NDSWC 140 104 99 1 .25 09/23/1881 42 .79 01/28/1982 U 11215C0 198 5
152-098-0200 0
152-098-030AB STEELMAN,

	

JOHN 1730 1730 1625 2 07/18/1973 4 .5 - - 2600 16 .5 202 0

152-098-1000D GUNDERSON, ARTHUR 1750 1750 1660 2 08/07/1974 -- 5 211HCF H
- -

2600 13 . 5
--

206 0
197 0

152-098-11000 NO5WC

	

11553 80 -- -- -- 05/06/1981 U

152-098-11DCC NOSWC

	

11552 180 112 109 1 .25 05/06/1981 11 .55 06/02/1981 112T8C0 3050 8 .5 195 6
195 1

152-098-11000 NO5WC

	

11550 80 05/06/1981 195 0
152-098-13SA A
152-098-14000

NOSWC

	

1155 1
NDSWC

	

1488
4 0

179
05/06/198 1
04/10/1959

196 9
196 0

152-098-23565 NDSWC

	

1486 74 04/09/195 9

HAUGEN,

	

CLAP 72 72 54 05/23/1974 24 .10 06/12/1979 5 -- 2600 8 .0 199 0
152-098-23AD D
152-098-235551 NDSWC

	

1487 73 -- -- 04/10/1959 __ 195 5
196 5

152-098-238552 NDSWC

	

11739 80 50 45 1 .25 09/23/1981 8 .58 11/01/1933 U 11218CG 2950 3 . 0

152-098-239CC NDSWC

	

11747 120 103 98 1 .25 09/24/1981 9 .49 11/01/1983 U 112T000 3600 8 .0 196 7
200 2

152-098-24000 AAGVIK,

	

NORMAN 1730 1730 1680 2 06/21/1975 53 .10+ 06/25/1980 S 211HCFH 3020 21 . 9

N 09/23/1981 29 .14 11/01/1983 U 125TGRV 3590 10 .0 199 0
152-099-27000 1
152-098-270002

NOSWC

	

594 9
NDSWC

	

11738
94 0
200

90 0
178

88 2
173 1 .25 09/23/1981 16 .34 11/01/1963 U 11ZT80G 2950 8 .0 198 9

200 0
155 2-095-34CAB WOLLAN, CORNELL 150 150 130 5 05/22/1974 30 .00 05/22/1974 H -- 3700 10 . 0

152-097-034[8 JOHNSTON, CARROLL 1610 1610 1560 2 08/19/1974 196 .40+ 06/25/1980 5 2118CF8 2460 16 .0 192 0

152-099-24888 JOHNSTON, BEN 1795 1795 1735 2 06/29/1975 F -- S 211HCFH 2400 20 .0 204 0

152-099-24CDA JOHNSTON, BEN 120 120 105 5 07/22/1973 28 .00 67/22/1973 H -- -- -- 187 5

152-099-25AA8 JOHNSTON, BEN 1800 1800 1730 2 07/16/1976 F 2400 22 .0 210 0

GLEN 195 195 180 4 06/27/1974 180 .00 06/27/1974 4 -- 4310 9 .6 214 0
152-099-28B8 A
152-099-31CA

LAWLAR ,
HUNT OIL 10238 -- -- - - 04/11/1961 - -

__ 230 4
230 0

152-099-33000 LOOMER, ORRIN 125 125 65 4 12/08/1974 60 .00 12/08/1974 4 -- 989 9 . 0

152-101-14ACA NOSWC 6044 1000 909 945 2 11/06/1981 2 .55+ 11/01/1983 U 125100V 2980 10 .0 194 0

152-101-14CA0 LINOVIG, JOHN 1855 1855 1730 2 07/03/1976 11 .60+ 06/25/1980 5 211HCFH 3000 14 .0 2040

152-101-15ADD LINOVIG,

	

JOHN 1640 1547 1517 2 .50 06/24/1982 115 .00+ 06/2+/1982 5 211MC 7 8 2400 21 .0 199 5
226 5

152-101-19CAD RETTIG,

	

ED 80 80 50 - - 08/16/1972 50 .00 03/16/1972 H -- 640 7 .5
187 6

152-101-240881 NOSWC

	

5616 62 31 28 1 .25 10/08/1979 6 .32 11/01/1903 u 112CRNE 1900 8 . 0

152-101-240882 NOSWC 6043 1120 11/02/1981 U __ 187 9
205 0

152-102-088AC REHBERG,

	

R .J . 152 06/20/1975 60 .00 06/20/1975 H,5 -- --

152-102-13CA PHILLIPS OIL 13515 01/01/1954 226 4

152-102-17DAC STEPANEK, RONALD 70 70 55 4 03/21/1974 S -- -- 207 0
227 8

152-102-27000 90850N,

	

WILLIAM 110 110 100 - 04/04/1974 92 .00 04/04/1974 H 1680 9 .5



DEPTH TO CASING DATE SPECIFIC ALTITUD E
DEPTH DEPTH FIRST DIAM - WATER WATER USE CONDUCTANCE OF LAN D

DRILLED OF WELL OPENING ETER DATE LEVEL LEVEL OF PRINCIPAL (WMHO/CM TEMPERATURE SURFAC E
LOCAL NUMBER OWNER (FEET) (FEET) (FEET) (INCHES) COMPLETED (FEET) MEASURED WATER AQUIFER AT

	

25° C) (DEGREES C) (FEET )

152-103-25CA8 ERICKSON,

	

ROBERT 1530 1530 1485 4 .50 11/05/1977 181 .7020 25/ , 900 2118088 2(00 22 .5 196 5

152-104-20000 SCHMITT,

	

JOHN 1485 1485 1442 2 08/16/1977 F -- 9 .0 -- -- -- 193 0
152-104-260AD NDSWC

	

11583 127 104 101 1 .25 05/15/1981 14 .29 11/01/1983 U IIOYLMR 750 U .S 187 6
152-104-3034C JOHNSON, MERMAN 116 116 103 4 .50 10/02/1975 30 .00 10/02/1975 S -- -- -- 193 0

1528104-32009 NDSWC

	

11580 60 41 38 1 .25 05/14/1981 4 .13 11/01/1983 U 1108088 2700 8 .5 189 0
152-104-33044 NDSWC

	

11579 56 27 24 1 .25 05/14/1981 6 .05 11/01/1983 U 110YLMR 2700 8 .5 187 5
152-104-34444 NDSWC 8027 150 123 117 1 .25 07/14/1971 -- U 110YL8R -- -- 1878
152-124-34CDC C8YKO . JOHN 1425 1425 1396 5 05/21/1977 F -- 5 .8 -- 2200 17 .5 187 5
152-104-3608C W88840H .

	

MARVIN 220 220 200 4 02/18/1975 130 .00 02/18/1975 S -- -- -- 203 0

153-094-19COD FRONELY, CARL 113 -- -- -- 01/21/1976 -- -- U -- -- 8 - 223 5
153-094-230001 NDSWC 5781 1856 1767 1745 2 08/21/1980 74 .27 11/01/1983 U 211HCFH 3000 10 .0 218 6
153-094-230002 NDSWC

	

5781A 1465 1434 1410 2 08/21/1980 148 .12 11/01/1983 U 125LO1W 3600 9 .0 218 6
153-094-230003 NDSWC 57818 980 895 871 2 08/21/1980 330 .83 11/01/1983 0 125TGRV 3500 9 .0 218 6

153-094-26000 8CH88ACK . MARVIN 200 80 68 6 06/26/1974 16 .00 06/06/1979 5 231 0
153-094-3000 AMERADA 50 -- -- -- 05/24/1975 20 .00 05/24/1975 U -- 220 0
153-095-0298 TEXACO 8659 -- -- -- 05/16/1955 -- -- -- -- 204 6
153-095-06AC TEXACO 8499 -- -- -- 12/12/1955 -- -- -- -- 194 0
153-095-08484 TEXAS OIL 160 160 55 4 06/28/1973 55 .00 06/28/1973 N 210 0

153-095-18000 NOSWC 6047 1060 669 651 2 11/13/1981 393 .40 11/01/1983 U 125TGRV -- -- 233 0
1538095-26000 SHE08E9 . VERN 125 -- -- 11/20/1972 65 .00 11/20/1972 H -- -- 231 0
153-095-29C00 7HOMP508 . HARLEY 110 110 -- -- 01/27/1976 88 .00 01/27/1976 S -- 3500 8 .0 221 0
153-095-33988 NOSWC

	

11362 100 -- -- -- 09/11/1980 -- -- U 221 5
153-096-03806 SORENSON, HOMER 1075 1075 1053 2 03/19/1977 18 .508 06/24/1980 S 211HCFH 3220 15 .8 193 7

153-096-05CAA SORENSON, HOMER 1290 1290 1272 2 11/20/1976 F S -- 3250 17 .7 191 2
153-096-1000 AMERADA 8943 -- -- -- 01/24/1958 -- -- -- -- -- -- 200 5
153-097-01050 T0EPKE .

	

KERMIT 32 31 20 4 12/11/1974 19 .00 12/11/1974 N -- 1000 9 .3 165 5153-097-02COD WOLO .

	

LYNN 1467 1467 1404 5 .50 06/18/1976 110 .90+ 06/25/1979 5 21111CFH 2600 17 .5 1940
153-097-10040 NDSWC 1478 73 -- -- -- 04/04/1959 -- -- U -- -- -- 1890

153-097-10DAO NDSWC

	

1477 105 -- -- -- 04/02/1959 -- -- U -- -- -- 186 5
153-097-11CCA NOSWC

	

1479 32 -- -- -- 04/04/1959 -- -- U -- -- -- 188 0
153-097-15000 NDSWC

	

5613 202 135 129 1 .25 10/05/1979
-

43 .90 12/05/1979 U 112TECG 2000 8 .0 191 5
153-097-150001 NDSWC

	

1482 105 -- -- -- 04/08/1959 -- -- U -- -- -- 191 2
153-097-150002 NDSWC

	

1483 105 -- -- -- 04/08/1959 -- -- U -- -- -- 191 5

153-097-16AA4 NDSWC 6054 1060 243 231 2 05/28/1982 69 .18 11/01/1933 U 112TBCG 2400 9 .0 192 0
153-097-19CDC 048M888 .

	

HENRY 1840 1840 1770 5 02/02/1973 30 .00 02/02/1973 S 2400 15 .5 217 5
153-097-20444 HELLAN3S845 .

	

ORVILLE 220 195 165 4 01/04/1975 145 .00 01/04/1975 U -- -- -- 201 5
153-097-21000 0PSTA .

	

HELMER 155 155 154 5 09/12/1973 48 .00 09/12/1973 H -- 2400 10 .0 192 0
153-097-22AA4 NDSWC

	

5611 62 33 27 1 .25 10/04/1979 12 .70 02/13/1980 U 112T80G 2100 9 .0 1870



DEPT H
DRILLED

DEPT H
OF WELL

DEPTH T O
FIRS T

OPENING

CASIN G
DIAM-
ETER DATE

WATE R
LEVEL

DAT E
RATE R
LEVEL

US E
OF PRINCIPAL

SPECIFI C
CONDUCTANC E
(WMHO/CM TEMPERATURE

ALTITUD E
OF LAN D
SURFAC E

OWNER (FEET) (FEET) (FEET) (INCHES) COMPLETED (FEET) MEASURED RATER AQUIFER AT 25° C) (DEGREES C) (FEET )LOCAL NUM,E R

153-097-22ABB 93560 5612 142 109 103 1 .25 10/04/1979 26 .15 11/02/1903 112T50G 2300 9 .0 189 0

153.097-235661 NDSWC 1480 42 -- -- 06/06/1959 _0 _0 167 0

153-097-2300A2 NOSNC 5609 82 -- -- -- 10/04/1979 188 0
153-097-2308A 4058C 5610 82 34 28 1 .25 10/04/1979 4 .86 11/02/1963 112T6CG 2000 9 .0 166 5

153-097-23555 NDSWC 1431 63 -- -- - - 04/06/1959 187 5

153-097-32BAA GARMNNN,

	

JERRY 163 163 10/10/1972 145 .00 10/10/1972 H,S 625 9 .5 211 0
153-0970260E NDSWC 5940 1040 984 960 2 07/01/1981 144 .94 2000 12 .5 209 0

153-097-34C80 WOL3, MYRON 1660 1660 1600 2 07/27/1974 F 2650 13 .5 198 5

153-097-34066 NDSWC

	

1485 32 -- -- - - 04/09/1959 - - 190 0
153-097-34065 WOOD, MYRON 30 30 22 5 06/02/1974 15 .00 06/02/1974 0 . _0 191 0

153-097-35 3̂ CC FLATLAND,

	

OLAF 1465 1465 1360 2 11/23/1976 F 211HCFH 2800 22 .0 194 0

153-093-330CA MASTON, HERBERT 850 950 -- -- -- 15 .00+ 07/09/1960 125LOLW 3090 14 .2 187 0
153-098-35ACA 1665 1665 1609 2 06/08/1975 F - - -- 2400 16 .5 192 0SAX,

	

THCRA L
153-101-09608 NDSWC

	

11373 127 96 93 1 .25 09/17/1980 7 .14 11/01/1963 IlOYLMR 1020 10 .0 185 0
133 .101-083AA NDSW0

	

11372 140 81 78 1 .25 09/17/1980 4 .94 11/01/1963 1109LM2 1100 9 .0 145 5

153-101-06260 NDSWC 11374 107 86 83 1 .25 09/18/1980 6 .16 11/01/1983 0 110YLMR 1250 9 .5 186 0
1530101-16040 NDSWC

	

11371 67 51 48 1 .25 09/17/1980 6 .31 11/01/1933 u 11000NR 1630 U .S 185 5
153-101-1608C NDSWC

	

11375 40 -- -- - - 09/18/1980 185 4
154-095-33C AMERADA 10525 -- - - 12/26/1975 191 0

u, 154-095-34CA AMERAOA 40 40 30 3 09/15/1976 31 .03 09/15/1976 N -- -- - - 186 5

154-096-31CCA NDSWC

	

5937 840 696 672 2 06/11/1981 4 .73 11/01/1903 U 12500RV 3200 10 .0 194 0
154-096-31D00 GRACING ASSOC . 400 341 341 4 12/27/1971 260 .00 12/27/1971 S 218 0
154-097-35000 ND PARK

	

SERVICE 45 45 25 -- 12/10/1974 30 .00 12/10/1974 P 2800 9 .0 196 5
154-097-3600 0

MISCELLANEOUS

NDSWC

	

1476 21 __ 04/02/1959 U 194 5

SURFACE-MATER DATA-COLLECTION SITE S

144-T0208A8A LITTLE MISSOURI

	

RIVER 2510 17 . 0
148-099035006 LITTLE MISSOURI

	

RIVER 2550 .5



TABLE 2 .--Water levels in selected well s

EXPLANATIO N

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

Mp, measuring point

	

lsd, land surface datum

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

147-102-33CBB	 MP is top of 1-1/4-inch plastic pipe 2 .50 ft above lsd .	

Date

	

Water

	

Date

	

Water

	

Date

	

Water
level

	

level

	

leve l

May

	

14, 1980	 108.50

	

Apr .

	

1	 108 .39

	

Oct. 26, 1982 . . .

	

108 .75
July

	

8	 107.20

	

May

	

21	 108 .61

	

Nov .

	

1, 1983 . . .

	

108 .38
Oct .

	

7	 109.43

	

July 21	 108 .8 1
Feb. 24, 1981	 108 .65

	

Sept. 15	 108 .9 9

148-099-35DCA	 MP is top of 1-1/4-inch plastic pipe 2 .00 ftabovelsd .

Nov .

	

4, 1980	 22 .10

	

May

	

22	 21 .25

	

Jan. 19, 1982	 22 .3 2
Dec .

	

2	 22 .16

	

Aug. 10	 21 .95 June 30	 20 .7 0
Feb . 26, 1981	 21 .77

	

Sept. 10	 22 .17

	

Nov . 28, 1983	 20 .7 7
Mar. 31	 21 .90

	

Nov . 17	 22 .4 5

148-105-36CDC1	 MP is top of 1-1/4-inch plastic pipe 2.10 ftabovelsd .

Dec .

	

6, 1979	 35 .98

	

Dec .

	

2	 36.20 Dec .

	

2	 36 .2 7
Feb . 14, 1980	 35 .99

	

Feb. 24, 1981	 36 .00

	

Jan. 19, 1982	 35 .99
Mar. 25	 35.79

	

Apr .

	

1	 36 .02

	

July

	

1	 35 .7 0
May

	

14	 36.07 May

	

21	 36.07 Oct. 26	 36 .0 3
July

	

8	 36.29 July 21	 36 .41

	

Nov .

	

1, 1983	 36 .0 4
Oct .

	

7	 36 .42

	

Sept. 15	 36 .65

148-105-36DDD	 MP is top of 1-1/4-inch plastic pipe 2 .10 ft above lsd .

Nov . 14, 1979	 25 .00 Feb . 14, 1980	 24 .47

	

May

	

14	 24 .40
Dec .

	

6	 24,60 Mar. 25	 24 .25

149-100-35888	 MP is top of 1-1/4-inch plastic pipe 1 .60 ftabovelsd .

Dec . 11, 1979	 8 .38

	

Dec .

	

2	 10 .15

	

Jan. 19, 1982	 12 .4 1
Feb . 14, 1980	 8 .91

	

Feb. 24, 1981	 10 .59 July

	

1	 7 .1 5
Mar . 25	 8.40 Apr .

	

1	 10.69 Oct. 26	 8 .9 3
May

	

14	 8 .67 May

	

18	 11 .00 Nov .

	

1, 1983	 9 .0 0
July

	

8	 9.20 July 21	 11.31

	

Nov . 28	 9 .4 2
A ug . 25	 9 .70

	

Sept. 15	 10 .4 5
Oct .

	

7	 10 .10

	

Nov . 17	 12 .00
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Depth to water, in feet below or above (+l land surface

150-098-06DAA1	 MPis top of1-1/4-inch plasticpipe1 .00 ft above lsd .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r

level

	

level

	

leve l

Dec .

	

4, 1979	 3 .95

	

Oct .

	

7	 6 .60

	

Nov . 18	 6 .48

Feb . 13, 1980	 4 .07

	

Dec .

	

2	 5 .65

	

Jan . 18, 1982	 6 .2 3

Mar. 25	 3 .95

	

Feb . 25, 1981	 5 .25

	

June 30	 2 .8 5

May

	

13	 4 .05

	

May

	

20	 18 .94

	

Nov .

	

1, 1983	 6 .9 0

July

	

8	 11 .20

	

July 22	 6 .9 7

150-098-07CDD	 MPis top of1-1/4-inch plasticpipe1 .30ft above lsd .

May

	

13, 1980	 0 .80

	

Mar . 31, 1981	 0 .17

	

Nov . 18	 1 .1 9

July

	

8	 1 .49 May

	

20	 74 June 30, 1982	 4 5

Aug . 25	 1 .65

	

July 22	 1 .16

	

Oct. 27	 6 0

Oct .

	

7	 40

	

Sept. 9	 2 .24

	

Nov .

	

1, 1983	 1 .1 4

150-098-16000	 MPis top of1-1/4-inch plastic pipe 2 .00ft abovelsd .

Nov .

	

5, 1980	 4 .20

	

May

	

20	 4 .10

	

June 30	 3 .9 0

Dec .

	

2 . .

	

.	 4 .10

	

Sept. 8	 4 .64

	

Oct. 27	 3 .20

Feb . 24, 1981	 3 .99

	

Nov . 18	 4 .29

	

Nov .

	

1, 1983	 3 .8 0

Mar . 31	 3 .90

	

Jan . 18, 1982	 4 .15

	

Nov . 28	 3 .5 7

150-098-23AAB	 MPis top of1-1/4-inch plasticpipe2 .00ft abovelsd .

Dec .

	

4, 1979	

Feb . 13, 1980	

Mar . 25	

May 13	

July

	

8	

Aug . 25	

Oct .

	

7	

9 .30

	

Dec .

	

2 . .

	

. .

9 .32

	

Feb . 24, 1981	

9 .34

	

Mar . 31	

9 .34 May

	

20	

9 .59

	

July 22	

9 .72

	

Sept. 8	

9 .76

	

Nov . 18	

	

9 .56

	

Jan. 18, 1982	 9 .5 8

	

9 .20

	

June 30	 8 .5 5

	

9 .40

	

Oct. 27	 9 .2 2

	

9 .41

	

Nov .

	

1, 1983	 9 .5 4

	

9 .47

	

Nov . 28	 9 .5 1

9 .7 0

9 .7 3

150-099-15DDD	 MPis top of1-1/4-inch plastic pipe 1 .80ft above lsd .

Dec .

	

5, 1979	 +0 .06

	

Mar . 31, 1981	 +0.01

	

June 30, 1982	 +1 .1 0

May

	

13, 1980	 + .76

	

May

	

18	 28

	

Oct. 27	 + .8 9

July

	

8	 19

	

July 21	 48

	

Nov .

	

1, 1983	 1 1

Aug . 25	 45

	

Sept . 9	 3 6

Oct .

	

7	 64

	

Nov . 17	 1 .1 5

150-099-22ABA	 MPis top of1-1/4-inch plasticpipe2 .70 ft abovelsd .

Dec .

	

4, 1979	 1 .55

	

Dec .

	

2 . .

	

.	 0 .85

	

Nov . 17	 1 .6 8

May

	

13, 1980	 + .22

	

Mar . 31, 1981	 44

	

June 30, 1982	 + .9 5

July

	

8	 77

	

May

	

18	 68

	

Nov .

	

1, 1983	 7 5

Aug. 25	 1 .10

	

July 21	 + .2 1

Oct .

	

7	 1 .29

	

Sept . 9	 1 .9 3
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Depth to water, in feet below or above (+) land surface

150-099-22ABB	 MPis top of1-1/4-inch plasticpipe 3.00 ftabovelsd .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

Dec .

	

4, 1979	 4.45

	

Oct .

	

7	 5 .45

	

Sept. 9	 5 .7 3
Feb. 18, 1980	 4 .45

	

Dec .

	

2 . .

	

.	 4 .82

	

Nov . 17	 5.6 5
Mar. 25	 4.05

	

Feb . 24, 1981	 5 .06

	

Jan . 19, 1982	 5.44
May

	

13	 3 .70

	

Mar. 31	 4 .38

	

June 30	 2 .7 0

July

	

8	 4 .80

	

May

	

18	 4 .47

	

Nov .

	

1, 1983	 4.9 8
Aug . 25	 5 .49

	

July 21	 4 .5 2

150-099-23B13A	 MPis top of1-1/4-inch plastic pipe 3 .00ft abovelsd .

De c .

	

4, 1979	 6.30

	

Dec .

	

2 . .

	

.	 3 .10

	

Nov . 17	 3 .9 7
May

	

13, 1980	 2.12

	

Feb . 24, 1981	 3 .09

	

Jan . 19, 1982	 4 .0 4

July

	

8	 3 .28

	

Mar . 31	 2 .67

	

June 30	 1 .7 0

Aug . 25	 3 .41

	

May

	

18	 2 .99

	

Nov .

	

1, 1983	 1 .9 3

Oct .

	

7	 3 .49

	

July 18	 3 .4 5

150-104-19DDD	 MPis top of2-inch plastic pipe 1 .00ft above lsd .

No v . 14, 1979	 12 .40

	

Oct .

	

7	 11 .35

	

Sept . 15	 12 .2 4

Dec .

	

6	 12.90

	

Dec .

	

2	 12 :38

	

Dec .

	

2	 13 .41
Feb . 12, 1980	 13 .15

	

Feb . 24, 1981	 12 .85

	

July

	

8, 1982	 11 .2 9

Mar .

	

7	 12.90

	

Apr .

	

1	 13 .35

	

Nov .

	

2, 1983	 13 .4 0

May

	

13	 13.41 May 21	 13 .6 7

July

	

8	 10.49

	

July 21	 12 .1 9

151-098-31DDC	 MPis top of1-1/4-inch plastic pipe 1 .70ft above lsd .

Dec .

	

4, 1979	 27.60

	

Dec .

	

2	 28 .24

	

Jan . 19, 1982	 28 .6 3
Feb . 13, 1980	 26.72

	

Feb. 24, 1981	 27 .84

	

June 30	 27 .35
Mar. 25	 26 .69

	

Mar . 31	 27 .68

	

Nov .

	

1, 1983	 9 .35

M ay

	

13	 26.80 May 20	 29 .39

	

Nov . 28	 8 .96

July

	

8	 28 .90 July 22	 29 .1 9

Oct .

	

2	 28.20

	

Nov . 18	 28 .9 4

151-101-09BAA	 MPis top of1-1/4-inch plastic pipe 2 .40ft above lsd .

Dec .

	

6, 1979	 31.58

	

Oct .

	

7	 32 .16

	

Sept. 9	 32 .32
Feb . 12, 1980	 31 .82

	

Dec .

	

2	 32 .25

	

Dec .

	

2	 32 .29
Mar . 26	 32.03

	

Feb. 24, 1981	 32.41

	

Oct. 26, 1982	 31 .40
May

	

13	 32.16

	

Apr .

	

1	 32.40

	

Nov .

	

1, 1983	 31 .19

July

	

8	 32.10

	

May

	

21	 32.31

	

Dec .

	

2	 28 .84

Aug . 25	 32 .11

	

July 21	 32 .4 0

151-102-14000	 MPis top of1-1/4-inch plastic pipe 2 .70ftabovelsd .	

Dec .

	

6, 1979 . . .

	

118 .30

	

Aug . 25	 116 .50

	

Apr .

	

1, 1981	 117 .9 8

May

	

13, 1980 . . .

	

118 .50

	

Oct .

	

7	 118 .15

	

May

	

21	 117 .6 5
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Depth to water, in feet below or above (+) land surface

151-103-27AAA2	 MP is top of1-1/4-inch plastic pipe2.00 ft above lsd .

Date

	

Water
level

Water

	

Date

	

Wate r
level

	

leve l

Date

Mar . 23, 1977	 31 .03

	

July

	

6, 1979	
May

	

4	 31 .45 Aug . 14	
June 27	 32 .90

	

Sept. 26	
Aug. 27	 34 .00

	

Nov . 15	

Oct .

	

3 . .

	

.	 31 .45

	

Dec .

	

6 . .

	

. .
May

	

1, 1978	 29 .55

	

Feb. 12, 1980	
July

	

1	 30 .20

	

Mar . 25	
Aug .

	

1	 30.40 May

	

13	

Sept . 1	 31 .00

	

July

	

8	
Oct .

	

1	 30 .80

	

Oct .

	

7	
Nov .

	

1	 30 .40

	

Dec .

	

2	

	

30 .20

	

Feb . 24, 1981	 31 .7 6

	

30 .10

	

Apr .

	

1	 31 .5 5

	

30 .30

	

May

	

21	 31 .5 7

	

30 .55

	

July 21	 32 .6 8

	

30 .42

	

Sept . 15	 31 .9 8

	

30 .14

	

Dec .

	

2	 32 .0 2

	

30 .62

	

Jan . 20, 1982	 31 .0 1

	

31.59

	

July

	

8	 30 .9 0

	

32 .60

	

July

	

8, 1983	 30 .50

	

32 .16

	

Dec .

	

2	 31 .5 7

31 .94

151-103-27ACA1

	

MP is top of 1-1/4-inch plasti c

Mar . 23, 1977	 19 .30

	

Sept . 1	

May

	

4	 19 .55

	

Oct .

	

1	

June 27	 19.90

	

Nov .

	

1	
Aug . 27	 19 .60

	

Dec .

	

1 . .

	

. .
Oct .

	

3	 19.65

	

Apr .

	

6, 1979	

Nov .

	

2 . .

	

.	 19 .70

	

May

	

8	
May

	

1, 1978	 17 .75

	

June

	

6	
June

	

1	 17 .85

	

July

	

6	
July

	

1	 18 .70

	

Aug . 14	

Aug .

	

1	 19 .15

	

Sept. 26	

pipe 2 .00 ft above lsd .

	

19.50

	

Nov . 15	 18.8 5

	

19.40

	

Dec .

	

6 . .

	

.	 18 .75

	

19.20

	

Feb . 12, 1980	 19 .0 1

	

19.00

	

Oct .

	

7	 20 .4 5

	

18 .80

	

Dec .

	

2	 20 .2 7

	

16.65

	

Feb. 24, 1981	 20.06

	

18 .60

	

Apr .

	

1	 19.87

	

21 .30

	

May

	

21	 19 .9 7

18 .4 5

18 .7 0

151-103-28DDD

	

MP is top of 1-1/4-inch plasti c

Dec .

	

6, 1979	 31 .45

	

Dec .

	

2	
Feb .

	

8, 1980	 31 .60

	

Feb. 24, 1981	

Mar . 25	 31 .54

	

Apr .

	

1	

May

	

13	 31 .69

	

May 21	
July

	

8	 32 .09 July 21	

Oct .

	

7	 32 .80

	

Sept. 9	

pipe 2 .30 ft above lsd .

	

32 .69

	

Dec .

	

2	 32 .9 4

	

32 .49

	

Jan . 20, 1982	 32 .9 4

	

32 .51

	

Nov .

	

1, 1983	 33 .1 8

	

32 .54

	

Nov .

	

2	 33 .1 8

	

32 .51

	

Dec .

	

2	 33 .1 6

33 .0 7

151-104-10CBB	 MPis top of1-1/4-inch plastic

Aug . 12, 1971	 4 .33

	

Aug . 15	
Dec. 21	 5 .80

	

Feb .

	

9, 1976	
May

	

11, 1972	 4 .21

	

June 22	
Aug .

	

3	 2 .45

	

July 27	
Oct .

	

3	 4 .66

	

Sept . 10	
Mar . 12, 1973	 6 .41

	

Mar . 23, 1977	
June 5	 3 .40 May

	

4	

Aug .

	

9	 2 .90 June 27	
Nov . 20	 5 .44

	

Apr .

	

6, 1979	
June

	

3, 1974	 4 .34 June 6	
July 15	 4 .77

	

July

	

6	
Aug . 29	 3 .68

	

Sept . 26	
Jan . 30, 1975	 6 .67

	

Nov . 15	
July 10	 5.26 Dec .

	

6	

pipe 2.00 ft above lsd .

4 .18

	

Feb . 12, 1980	 6 .5 2
6 .37

	

Mar . 25	 6 .6 6
5 .55

	

May

	

13	 5 .44
4 .39

	

July

	

8	 4 .2 5
3 .09

	

Oct .

	

7	 4 .82
6.42

	

Dec .

	

2 . .

	

.	 5 .5 5
6 .48

	

Feb. 24, 1981	 6 .59
1 .33

	

Apr .

	

1	 6 .5 1
5 .48

	

May

	

21	 5.7 2
4.45 July 21	 2 .3 0
4.50

	

Sept. 19	 3 .44
4.20

	

Dec .

	

2 . .

	

.	 5 .4 8
5 .60

	

Jan . 20, 1982	 6 .3 2
5 .70 July

	

8	 5 .08
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Depth to water, in feet below or above (+) land surfac e

152-101-24CBB1	 MP is top of 1-1/4-inch plastic pipe 2 .00 ft above lsd .

Date

	

Wate r
level

Date

	

Water Date

	

Water
level

	

leve l

Dec .

	

6, 1979	
Feb. 12, 1980	
Mar . 26	
May 13	
July 8	
Aug. 25	
Oct .

	

7	

6 .07

	

Dec .

	

2 . .

	

. .
6.10 Feb. 24, 1981	
5.65 Apr .

	

1	
5.95 May 21	
5.55 July 21	
5.85 Sept. 15	
6 .19

	

Dec .

	

2	

5 .45

	

Jan. 20, 1982	 5 .1 7
5 .32 July

	

8	 5 .70
5 .36

	

Oct. 26	 6 .1 1
5 .41

	

Nov .

	

1, 1983	 6 .3 2
5 .31

	

Nov .

	

2	 6 .32
5 .57

	

Dec .

	

2	 5 .7 7
4 .9 7

153-097-15000	 MP is top of 1-1/4-inchplastic pipe2 .70 ftabovelsd .

Dec .

	

5, 1979	 43.90 Oct .

	

7	 42 .51

	

Sept . 8	 42 .8 1
Feb . 13, 1980	 42 .05

	

Dec .

	

2 . .

	

.	 42 .60

	

Nov. 18	 42 .7 7
Mar . 25	 42.19 Feb. 25, 1981	 42.56 Jan. 19, 1982	 42 .79
May

	

13	 42.28 Mar. 31	 42.45 June 30	 42 .00
July 9	 42.35 May

	

20	 42 .57

	

Oct. 27	 41 .7 7
Aug . 25	 42.41 July 20	 42 .7 2

153-097-22AAA	 MP is top of 1-1/4-inch plastic pipe 2 .40 ft above lsd .

Feb. 13, 1980	 12 .70

	

Dec .

	

2	 12 .67

	

Nov . 18	 12 .84
Mar. 25	 12 .14 Feb. 25, 1981	 12 .44

	

Jan . 19, 1982	 12 .9 2
May

	

13	 12 .30 Mar . 31	 12.45 June 30	 11 .70
July 9	 12 .42

	

May

	

20	 12.59 Oct. 27	 11 .4 5
Aug . 25	 12 .55

	

July 20	 12 .75
Oct. 25	 12 .63

	

Sept . 8	 12 .82

153-097-22ABB	 MP is top of 1-1/4-inch plastic pipe 2 .50 ftabovelsd .

Dec .

	

5, 1979	 26.10 Oct .

	

7	 26 .79

	

Sept. 8	 27 .0 2
Feb . 13, 1980	 26.20 Dec .

	

2	 26 .85 Nov . 18	 26 .99
Mar . 25	 26 .37

	

Feb. 25, 1981	 26.73

	

Jan. 19, 1982	 27 .09
May

	

13	 26.54 Mar. 31	 26.69 June 30	 26.15
July 9	 26.64 May 20	 26 .85 Oct. 27	 24.64
Aug. 25	 26.60 July 20	 26 .96

	

Nov .

	

2, 1983	 26 .15

153-097-23BBA	 MP Is top of 1-1/4-inch plastic pipe 2 .20 ft above lsd .

Dec .

	

5, 1979	 10 .98

	

Dec .

	

2	 10 .80

	

Nov . 18	 10.94
Feb. 13, 1980	 10.20 Feb . 25, 1981	 10.49 Jan . 19, 1982	 11 .04
Mar. 25	 10.24 Mar. 31	 10 .54 June 30	 9 .7 5
May 13	 10 .45 May 20	 10.69 Oct. 27	 9 .1 0
Aug . 25	 10.65 July 20	 10.84

	

Nov .

	

2, 1983	 9 .86
Oct.

	

7	 10.74 Sept . 8	 10 .95

153-101-16BAC	 MP is top of 1-1/4-inchplastic pipe1 .80 ftabovelsd .

Nov .

	

6, 1980	 6.80 July 21	 6 .23

	

Nov .

	

1, 1983	 6 .3 1
Dec .

	

2 . . .s	 7 .27

	

Sept. 15	 8 .05

	

Nov .

	

2	 6 .3 1
Feb. 24, 1981	 4 .89

	

Dec .

	

2 . .

	

.	 7 .59

	

Dec .

	

2	 4 .4 7
Apr .

	

1	 6 .51

	

Jan. 20, 1982	 5 .1 2
May 21	 6.42 July 8	 3 .50
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TABLE 3 .--Logs of wells and test hole s

4 0

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

Depths are shown in feet below lan d
surface .

Gamma-ray logs are in API GR unit s
(American Petroleum Institute
gamma-ray units) .

Neutron logs are in API N units
(American Petroleum Institute
neutron units) .

Potential logs are in mV
(millivolts) .

Resistance logs (single point) ar e
in ohms .

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

Spontaneous potential (GP) logs ar e
in mV (millivolts) .

Temperature logs are in °F (degree s
Fahrenheit) .



NDSWC 5952, 5952 A
LOCATION : 145-098-03DDD1, 2

ALTITUDE : 2590
(FT . NGVD )

NEUTRON

	

S.P.
(API)

	

(MV)

DATE DRILLED : 08/14/8 1

DEPTH : 172 0
(FT)

DESCRIPTION OF DEPOSITS

COLLUVIU M

0-29 Silt and sand, yellowish -
brown .

10 0

200

300

29-20 5

205-21 5

215-37 5

375-47 5

475-650

SENTINEL BUTTE MEMBER O F
FORT UNION FORMATION

Siltstone and sandstone ,
clayey, olive-gray.

TONGUE RIVE R
FORT UNION

MEMBER O F
FORMATIO N

Lignite.

Siltstone and lignite, olive -
gray.

Sandstone,

	

silty,

	

fine to
medium.

Siltstone and claystone, gray .

650-700 Siltstone and sandstone .

700 - 700-765 Siltstone and claystone .

765-775 Lignite .

775-810 Siltstone and claystone ,
lignitic.

810-950 Sandstone, silty,

	

fine t o
medium .

950-975 Lignite.

1000 LOWER PART OF
FORT UNION FORMATION

975-1360 Siltstone and claystone ,
olive-gray.

1100

1200 41



NDSWC 5952, 5952A, Continued
LOCATION : 145-098-03DDD1, 2

ALTITUDE :
(FT, NGVD)

2590

NEUTRON S.P.
IAPI) (MV)

LOWER PART OF
FORT UNION FORMATION ,

Continued

	

1360-1400

	

Claystone, silty, greenish-
gray.

	

1400-1635

	

Siltstone and claystone, gray ,
carbonaceous .

1500-

DATE DRILLED : 08/14/8 1

DEPTH : 1720
(FT)

DESCRIPTION OF DEPOSITS

1304'

1440'

	

1635-1700

	

Siltstone and sandstone ,
lignitic .

HELL CREEK AND FOX HILL S
FORMATIONS, UNDIFFERENTIATE D

	

1700-1720

	

Siltstone, sandy .

1800.

1700-

1800-

1900-

2000 -

2100 -

2200 -

2300 _

2440-

	

4 2



NDSWC 5952, 5952A, Continue d
LOCATION : 145-098-03DDD1, 2

ALTITUDE : 2590
(MT, NOV01'

GAMMA

	

RESISTIVITY
RAY

	

(014M-MI

DATE DRILLED : 08/14/8 1

DEPTH: 1720
(FT )

DESCRIPTION OF DEPOSITS

4 3

100

200

300

400

50 0

800

900

1000

1100

-1200 -



NDSWC 5952, 5952A, Continue d
LOCATION : 145-098-030DD1, 2

ALTITUDE : 259 0
(FT, NGVDI

DATE DRILLED : 08/14/8 1

DEPTH : 172 0
(FT)

GAMM A
RAY

RESISTIVIT Y
(OHM-M)

DESCRIPTION OF DEPOSIT S

1300-

1400-

1500 -

1600 -

- 1700-

-1800-

1900 -

2000-

2100-

2200

2300

2400- 44



NDSWC 5952, Continue d
LOCATION : 145-098-03DDD 1

ALTITUDE : 259 0
(FT. NGVD)

TEMPERATURE (°F)

	

DESCRIPTION OF DEPOSIT S

45

DATE DRILLED : 08/14/8 1

DEPTH: 172 0
(FT)



NDSWC 5952, Continue d
LOCATION : 145-098-03DDD 1

ALTITUDE : 259 0
IFT, NGVD)

	

TEMPERATURE (4F)

	

DESCRIPTION OF DEPOSIT S
I

	

I

	

I

	

1

	

I
55

	

60

	

65

	

70

	

75

	

80

- 1300_

1400-

1500-

1600-

1700-

180o-

1900 -

2000-

2100-

2200-

2300-

55

	

60

	

65

	

70

	

75

	

8 0

2400	 I	 I	 I	 I	 I	 t
46

DATE DRILLED : 08/14/8 1

DEPTH : 172 0
IFT)



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

ALTITUDE : 259 0
(FT, NOV01

90 0

-1000 -

1100 -

55

	

60

	

65

	

70

	

75

	

80

1200

	

I 	 I	 1	 I	 I	 l
4 7

	

TEMPERATURE ( 0 F)

	

DESCRIPTION OF DEPOSIT S
I

	

I

	

I

	

I
55

	

60

	

65

	

70

	

75

DEPTH : 88 5
(FTI

100 -

200

300

_ 40 0

500 -

800

700

800 -

DATE DRILLED : 08/14/81



(Log modified from Ralph Wold Well Drilling )

Altitude :

	

2610 feet

	

Date drilled :

	

9/28n 2

GEOLOGIC

	

THICKNESS

	

DEPTH
SOURCE

	

MATERIAL

	

(FEET)

	

(FEET )

Sand ---'	 m

	

14

uw	 8

	

2 2
Clay, sandy	 50

	

7 2

Sand 14

	

8 6
'	 '	 ' 4

	

90

um-098-x0C m
(Log modified from Francis Boyce Water Well )

Altitude : 2640 feet

	

Date drilled :

	

8/26/72

Clay, brown	 12

	

1 2

Clay, gray	 15

	

2 7

Coal	 «

	

31
Clay, gray	 26

	

57

Coal	 9

	

66
Clay, gray	 o

	

n
Sandstone	 2

	

7 7
Shale, gray	 12

	

89

Coal

	

8

	

9 7

Shale, gray	 o

	

13 0
Coal	 y

	

13 3

Shale, gray	 53

	

18 6
Sandstone	 2

	

18 8
Shale , gray	 7

	

19 5
coal	 3

	

19 8

Shale, gray	 94

	

29 2
Sandstone	 1

	

29 3
Shale, gray	 w

	

zn
Coal	 3

	

34 0
Shale, gray ; small layers of sandston e

(Log modified from Kruger Drilling )

Altitude :

	

2585 feet

	

Date drilled :

	

9/01/7 7

aanu--'	 '----'	 "

m~.	 '

	

m

	

20 0140

	

6 0

mm	 .	 '	 '	 eo

	

22
0 6

	

22 6
'—

	

59 5m~'	 '

	

~~

	

""
x"~.	 '

	

10

	

60 5
m~—.	 '

	

85

	

69 0
~	 .	 '

	

5

	

69 5
mxm~.	 '

	

315

	

m m
30

m"~---'	 '	 '	 450

	

149 0
Clay, sandy — 60

	

155 0
Cl	 '	 '

	

70 ~ ^
om~	 20

	

~*
m~.	 .	 70

	

171 0
280 1990

201 3

* »

ms-0o'mom



145-099-01BDD
(Log modified from Ralph Wold Well Drilling )

Altitude :

GEOLOGI C
SOURCE

2640 feet

	

Date drilled : 10/01/7 2

DEPTH
(FEET )MATERIAL

THICKNESS
(FEET )

Sand	 32 3 2
Rock	 3 3 5
clay	 20 5 5
Coal	 7 6 2
Sand	 3 6 5
Clay	 10 7 5

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

Altitude : 2665 feet

	

Date drilled :

	

3/05/7 7

Clay and shale	 29 2 9
coal	 4 33
Shale	 52 85
Sand	 4 89
coal	 1 9 0
Shale	 5 9 5
Coal	 3 9 8
Shale	 2 10 0

145-099-12ADD

(Log modified from Heiser Garage & Well Drilling )

Altitude : 2625 feet

	

Date drilled : 8/08/7 5

Sand, brown	 50 50
Clay, brown and gray	 20 70
Sand, gray, and rock	 5 7 5
Rock	 10 85
Rock, sand, and clay ; soft	 11 96

145-099-12CA 8
(Log modified from Ralph Wold Well Drilling )

Altitude : 2640 feet

	

Date drilled : 12/05/7 7

Clay	 42 4 2
coal	 2 4 4
Clay	 21 6 5
Sand	 5 70
Coal	 4 74
clay	 8 8 2
Sand	 24 106
Clay	 4 110

145-099-12CBA
(Log modified from Ralph Wold Well Drilling )

Altitude : 2660 feet

	

Date drilled : 7/29/7 3

Clay and coal slack	 20 20
Clay, blue	 32 52
Rock	 5 57
Sand, blue	 25 82
Rock	 2 84
Sand and rock	 7 9 1
clay	 3 94

4 9



{

145-099-12CBB

(Log modified from Heiser Garage & Well Drilling )

Altitude :

GEOLOGI C
SOURCE

2665 feet

	

Date drilled : 7/18/7 6

DEPT H

(FEET )MATERIAL

THICKNES S
(FEET )

Sand and clay	 10 10

Clay and coal	 10 2 0

Clay and traces of coal 	 15 3 5

Clay and coal	 20 5 5

Sand and clay	 20 7 5

Sand and traces of clay	 10 85

Rock, hard	 2 87

Sand, gray	 2 89

Rock	 3 92

Sand, gray	 13 105

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

Altitude : 2170 feet

	

Date drilled :

	

1/15/7 4

Sand and brown clay 	 63 6 3

Clay, gray	 4 6 7

Coal	 6 73

Clay, gray	 48 12 1

Sandstone	 1 12 2

Sand, fine ; water	 7 12 9

Clay, gray	 101 230

Coal	 20 250

Shale, gray	 11 261

Sand, gray ; water	 19 280

145-101-1700 0
(Log modified from Boyce Drilling, Inc . )

Altitude : 2180 feet

	

Date drilled :

	

8/29/7 7

Clay, sandy ; scoria chips	 58 58

Clay, gray	 7 6 5

Rock	 1 66

Coal	 5 7 1

Clay, sandy; thin beds of coal	 74 145

Clay; thin beds of coal	 255 400

Rock	 10 410

Clay, sandy, gray	 322 73 2

Rock	 3 73 5

Clay	 18 75 3

Rock	 2 75 5

C1aY	 165 92 0

Rock	 3 92 3

Clay	 57 980

Sand	 10 990

Rock	 2 992

Clay, sandy	 93 1085

Clay	 45 1130

Rock	 3 1133

Sand	 77 1210

Clay	 28 1238

Clay, sandy	 8 124 6

Sand	 51 129 7

Clay	 3 1300

50



145-101-19AAC

(Log modified from Ralph Wold Well Drilling )

Altitude :

GEOLOGI C
SOURCE

2160 feet

	

Date drilled : 7/31/7 5

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Clay	 55 5 5

Coal	 8 6 3

Clay	 12 7 5

Coal	 30 10 5
Clay	 30 13 5

Coal	 13 14 8
Clay	 48 19 6

Coal	 16 21 2

Clay	 98 31 0

Coal	 10 32 0
Clay	 140 46 0

Sand	 50 51 0

Clay	 82 59 2
Coal	 16 60 8

Clay	 3 61 1

Rock	 5 61 6

Clay	 44 66 0

Coal	 10 670

Shale	 160 83 0

Sand	 28 85 8

Clay	 17 87 5

Coal	 13 88 8
Shale	 82 97 0

Coal	 5 97 5

Clay	 32 100 7

Rock	 2 100 9

Clay	 106 111 5

Coal	 15 113 0

Clay	 29 115 9

Sand	 34 119 3

Shale	 27 122 0

Coal	 5 122 5

Clay	 5 123 0

Sand and water	 75 1305

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

Altitude : 2080 feet

	

Date drilled : 10/31/59

Topsoil, fine ; scoria	 45 4 5

Sand; scoria chips	 14 5 9

Shale	 61 12 0

Coal	 15 13 5

Shale	 155 29 0

Sand, water-bearing	 10 300

Shale	 120 42 0

Sand, water-bearing	 20 440

Rock	 3 44 3

Sand, water-bearing	 12 455

Shale	 145 600

Sand	 38 638

5 1



145-102-15ABC
(Log modified from Francis Boyce Water Well )

Altitude :

GEOLOGI C
SOURCE

2160 feet

	

Date drilled : 9/17/7 0

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil

	

and clay fill	 26 2 6

Scoria and fine gravel	 12 3 8

Coal	 5 4 3

Shale,

	

gray	 117 16 0

Coal	 7 167

Shale,

	

gray, firm	 98 26 5

Sandstone	 45 310

Shale, gray	 26 33 6

Rock	 2 33 8

Shale, gray, soft to medium-hard 	 277 61 5

Shale, gray, hard	 32 64 7

Rock	 5 65 2

Shale, gray, hard	 37 68 9

Rock	 2 69 1

Shale, gray, hard	 164 85 5

Rock	 4 859

Shale, gray and brown, hard 	 51 91 0

Shale, gray, hard ; sandstone layers	 60 97 0

Rock	 6 97 6

Sandstone and gray shale ; thinly layered	 82 1058

Rock	 5 1063

Shale, gray, medium-hard	 131 119 4

Shale, gray, hard	 18 121 2

Sandstone ; artesian strata	 43 125 5

145-102-24DDA
(Log modified from Francis Boyce Water Well )

Altitude : 2060 feet

	

Date drilled : 12/16/59

Topsoil	 35 3 5

Gravel,

	

fine	 26 6 1

Shale	 4 6 5

Sand	 15 80

Shale	 25 105

Sand	 3 108

Coal	 7 115

Shale	 37 152

Rock	 3 155

Sand; interbedded with shale	 30 18 5

Shale	 109 294

Coal	 3 29 7

38 33 5

Sand ;

	

interbedded with shale	 15 35 0

Shale	 85 43 5

Sand	 21 45 6

Shale	 79 53 5

Sand	 73 608

5 2



145-102-26A A
(Log modified from Francis Boyce Water Well )

Altitude :

GEOLOGI C
SOURCE

2190 feet

	

Date drilled : 12/17/59

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil

	

and fill	 20 2 0
Gravel, fine	 11 3 1
Shale, gray	 39 70
Sand	 10 80

Shale, gray	 20 100
Coal	 12 11 2

Shale, gray	 51 163
coal	 12 17 5

Shale, gray	 70 245
Coal	 12 257
Shale	 8 265
Sand ; artesian ; 1 quart per minute	 10 27 5
Shale	 65 340
Rock	 2 342
Shale	 33 37 5
Sand, fine, gray ; water ; 3 gallons per minute	 42 417

145-102-27CB B
(Log modified from Francis Boyce Water Well )

Altitude : 2170 feet

	

Date drilled : 11/29/65

Topsoil

	

and clay fill	 35 3 5
Shale, hard	 23 5 8
Rock, hard	 5 6 3
Shale, gray	 12 7 5
Coal	 5 8 0
Shale, gray ; streaks of coal and sandstone	 129 20 9
Shale	 38 24 7
Coal	 15 26 2
Sandstone	 58 32 0
Rock	 1 32 1
Shale	 24 34 5
Coal	 8 35 3
Shale ; layers of coal

	

and rock	 292 64 5
Shale	 141 78 6
Rock	 3 78 9
Shale, rock, and sandstone	 123 91 2
Sandstone ; artesian strata flows ; 1-1/2
gallons per minute	 23 93 5

Shale, dark	 115 105 0
Rock	 5 105 5

Shale, tough ; rock in layers	 135 119 0
Shale, hard	 8 119 8
Sandstone ; 15 gallons per minute 	 42 124 0

145-104-09BAC
(Log modified from K . D . Thompson )

Altitude : 2435 feet

	

Date drilled : 6/22/7 2

Clay, yellow	 65 6 5
Coal slack and sand ; some water	 5 7 0
Shale	 70 140
Sand, fine ; some water	 3 143
Shale	 67 21 0

Clay, sandy	 20 230

Shale	 105 335

Sand, fine ; water	 11 346

5 3



NDSWC 604 2
LOCATION: 145-104-16BBB

	

DATE DRILLED : 10/27/8 1

ALTITUDE : 2455

	

DEPTH : 84 0
(FT, NGVD)

	

(FT )

POTENTIAL (MVI	 RESISTIVITY(oHM-M)

	

DESCRIPTION OF DEPOSITS

0-1

	

Topsoil .

SENTINEL BUTTE MEMBER O F
FORT UNION FORMATIO N

- 100

	

1-182

	

Siltstone and claystone, sandy.

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

	

182-196

	

Sandstone and siltstone .

	

196-203

	

Claystone, silty, greenish -
gray .

	

203-205

	

Lignite .

	

205-240

	

Sandstone and siltstone, fine ,
gray .

	

240-243

	

Lignite .

	

243-560

	

Sandstone and siltstone ,
clayey, lignitic ; limestone a t

1

	

— 351 and 407 feet .

560-760

	

Sandstone and siltstone ,
clayey, gray, carbonaceous.

	 760-817

	

Sandstone, silty, fine, gray .

	 2 LOWER PART O F
FORT UNION FORMATION

817-840

	

Claystone, silty, brownish -
gray.

5 4

- 200

'300

- 400

- 500

600

700

800

900

100 0

1100

1200



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

ALTITUDE : 2455
(FT, NGVD)

NEUTRON GAMMA
(*.en

	

RAY

DATE DRILLED: 10/27/8 1

DEPTH : 840
(FT)

DESCRIPTION OF DEPOSIT S

55



NDSWC 6042, Continue d
LOCATION : 145-104-16BB B

ALTITUDE : 2455
IFT, NGVD)

DATE DRILLED : 10/27/8 1

DEPTH : 840
IFT )

TEMPERATURE (°F) DESCRIPTION OF DEPOSIT S
I I I I

55 60 65 70 75 80

100

400

600

700

-900 -

1000 -

1100 -

55 60 65 70 75 80
1200 I I I I 1 I

5 6



145-104-21BDC
(Log modified from Boyce Drilling, Inc . )

Altitude :

GEOLOGI C
SOURCE

2335 feet

	

Date drilled : 4/25/7 4

DEPT H
(FEET )MATERIAL

THICKNESS
(FEET )

Clay, brown	 38 38
Sandstone	 3 41

Clay , gray	 59 100

coal	 8 108
Shale, gray	 47 15 5

Sand, fine, gray 	 3 158

Shale, gray	 10 168

Sand, fine, gray 	 27 195

Shale, gray	 16 21 1
Sand, fine, gray	 7 218

Coal	 2 220

145-104-27BC

(Log modified from Boyce Drilling, Inc . )

Altitude : 2340 feet

	

Date drilled : 12/06/7 4

Topsoil and clay 	 11 1 1
Clay, sandy, brown	 19 30

Clay and scoria	 6 36

Sand, brown	 9 45
clay	 13 58
Sand, brown, and clay	 4 62

Clay, gray	 31 9 3

Coal	 14 107

Clay, gray	 13 120

Sandstone and clay layers	 40 160

146-098-04CCA

(Log modified from Francis Boyce Water Well )

Altitude: 2530 feet

	

Date drilled :

	

8/29/7 2

Clay, sandy, brown	 6 6

Sand, brown	 39 4 5
Sand, gray ; water	 24 6 9

Coal	 2 7 1

Clay , gray	 5 7 6

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

Altitude : 2610 feet

	

Date drilled :

	

7/24/73

Sand and brown clay	 25 2 5

Coal	 1 2 6

Clay, gray	 14 40

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

Altitude : 2650 feet

	

Date drilled : 11/29/7 4

Clay, sandy	 30 30

Rock	 4 34

Sand, fine	 11 45

Sand, medium	 23 68

Clay	 10 7 8

5 7



146-101-308DB I

(Log modified from Ralph Hold Well Drilling)

Altitude :

GEOLOGI C
SOURCE

2105 feet

	

Date drilled: 11/27/7 4

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Clay, sandy	 15 1 5

Clay	 30 45

Gravel	 13 5 8

Clay	 11 69

Coal	 6 7 5

Clay	 25 100

Rock	 2 102

Clay	 78 180

Sand	 20 Z00

Clay	 150 350

Coal	 5 355

Clay	 35 390

Sand	 30 42 0

Clay	 50 470

Sand	 35 50 5

Clay	 10 51 5

Sand	 45 560

Clay	 5 56 5

Rock	 7 57 2

Clay	 123 695

Clay, sandy`	 22 71 7

Clay	 16 733

Sand	 17 75 0

Shale	 259 1009

Sand	 11 102 0

Shale	 145 116 5

Sand	 10 117 5

Shale	 37 121 2

Rock	 4 121 6

Shale	 34 1250

Sand	 70 1320

58



146-101-31BA D
(Log modified from Ralph Wold Well Drilling )

Altitude :

GEOLOGI C
SOURCE

2170 feet

	

Date drilled : 7/23/7 5

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Clay	 25 2 5
Gravel	 3 2 8

Clay	 7 3 5

Coal	 7 4 2

Clay	 28 70

Coal	 8 7 8

Clay	 292 370

Coal	 35 40 5

Clay	 25 430

Coal	 25 45 5

Clay	 45 50 0

Coal	 18 51 8

Clay, sandy	 164 68 2

Coal	 6 688

Clay, sandy	 42 73 0

Clay	 177 90 7

Rock	 2 90 9

Clay	 65 97 4
Shale	 29 100 3

Coal	 11 1014

Shale	 21 103 5

Coal	 10 104 5

Shale	 35 1080

Coal	 45 112 5

Shale	 50 117 5

Coal	 15 119 0

Coal ; interbedded with shale	 38 122 8

Coal	 24 125 2

Shale	 41 129 3

Sand	 8 130 1

Coal ; interbedded with shale	 26 132 7

Sand	 108 1435

5 9



NDSWC 595 1

LOCATION : 146-101-33AB A

ALTITUDE : 212 5

(FT, NGVDI

DATE DRILLED :

DEPTH : 600
(FT)

7/07/81

POTENTIAL (MV) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

	

0-25

	

Coll uvium .

	

25-35

	

Silt .

	

35-47

	

Sand and gravel .

TONGUE RIVER MEMBER O F
FORT UNION FORMATIO N

	

47-135

	

Siltstone and claystone, gray ,
carbonaceous .

	

135-210

	

Sandstone and siltstone ,
clayey, olive-gray .

	

320-425

	

Siltstone and claystone, gray ,
carbonaceous .

	

425-480

	

Sandstone and siltstone, gray ,

carbonaceous.

	

483-600

	

Sandstone and siltstone, gray ,
carbonaceous .



NDSWC 5951, Continue d
LOCATION : 146-101-33AB A

ALTITUDE : 212 5
(FT. NGVD )

NEUTRON GAMMA
(APO

	

RAY

DATE DRILLED : 7/07/8 1

DEPTH : 60 0
(FT )

DESCRIPTION OF DEPOSIT S

61



NDSWC 5951, Continue d
LOCATION : 146-101-33ABA

	

DATE DRILLED : 7/07/8 1

ALTITUDE : 2125
(FT, NGVD)

DEPTH : 60 0
(FT)

TEMPERATURE (°F)

	

DESCRIPTION OF DEPOSITS

55 60

	

65 75 80

too -

- 400 -

5oo

-400 -

500 -

55 60

	

65 70 75 80

600 I I I I I

700 -

146-102-26CCA
NDSWC 1158 4

Altitude : 2059 feet Date drilled : 5/19/8 1

GEOLOGIC THICKNESS DEPTH
SOURCE MATERIAL (FEET) (FEET )

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

	

1 9
Sand, coarse, poorly sorted, lignitic	 6

	

25
Silt, gray ; bedrock	 15

	

40

6 2



NDSWC 1158 5

RESISTANCE (OHMS)

LOCATION : 146-102-26CD A

ALTITUDE : 2059
(FT, NGVDI

POTENTIAL two

NDSWC 1158 6
LOCATION : :146-102-26DC B

ALTITUDE : 2058
(FT, NGVDI

DATE DRILLED : 5/19/8 1

DEPTH : 116
(FT (

DESCRIPTION OF DEPOSITS

	 'COLLUVIUM

0-7

	

Silt, dark-yellowish-brown ,
argillaceous .

ALLUVIUM

7-60

	

Sand and gravel .

60-93

	

Silt and sand .

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATIO N

93-116

	

Claystone, light-gray ,
1ignitic .

DATE DRILLED : 5/19/8 1

DEPTH : 6 7
(FT)

POTENTIAL IMV)

	

R ESISTANCE ( OHMS)

	

D ESCRIPTION OF DEPOSITS

COLLUVIUM

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

56-67

	

Siltstone, sandy, medium-gray .

63

40 -

0-16

	

Sand and silt, fine, dark -
yellowish-brown .

ALLUVIUM

16-56

	

Sand and gravel .



146-102-27BC A
(Log modified from Boyce Drilling, Inc . )

Altitude :

GEOLOGI C
SOURCE

2127 feet

	

Date drilled : 2/12/7 4

DEPT H

(FEET )MATERIAL

THICKNES S
(FEET )

Sand and brown clay	 70 7 0

Clay, gray	 5 7 5

Coal---.	 4 79

Shale, gray	 51 130

Sandstone	 1 131

Shale, gray	 84 21 5

Coal	 7 22 2

Shale, gray	 54 27 6

Coal	 3 27 9

Shale, gray	 14 29 3

Coal	 32 32 5

Shale, gray	 172 49 7

Sand, gray ; water	 28 52 5

Shale, gray	
206 73 1

Sandstone	 1 73 2

Clay, sandy, gray	 267 999

Sandstone	 1 1000

Shale, gray	 50 1050

Sandstone	 1 105 1

Shale, gray	 199 125 0

Sand, gray ; water	 50 130 0

Shale, gray	 10 1310

146-102-34AB C
(Log modified from Boyce Drilling, Inc . )

Altitude : 2158 feet

	

Date drilled :

	

9/06/7 7

Topsoil	 20 20

Rock	 1 2 1

Coal ;

	

scoria chips	 71 9 2

Clay	
38 13 0

Sandstone	 35 16 5

Clay	 115 28 0

Coal	 27 30 7

Shale ; interbedded with coal	 179 486

Rock	 3 489

Shale ; interbedded with coal	 88 57 7

Rock	 3 580

Coal	 130 710

Rock	 5 71 5

Shale, gray ; interbedded with coal	 220 93 5

Rock	 2 93 7

Clay, sandy	 213 115 0

Clay	 100 125 0

Sand	 18 1268

Rock	 5 127 3

Sand	 37 131 0

Clay	
35 134 5

Sand	 48 139 3

Clay	
2 139 5

6 4



146-103-02BC C
(Log modified from Boyce Drilling, Inc . )

Altitude :

GEOLOGI C
SOURCE

2240 feet

	

Date drilled : 5/09/7 7

DEPT H
(FEET )MATERIAL

THICKNESS
(FEET )

Topsoil and brown clay 	 45 45
Rock, yellow, fractured	 2 4 7
Clay, gray	 113 160
Sand, fine ; drift type	 8 16 8
Clay, gray ; layers of coal	 207 37 5
Coal	 57 43 2
Sand and clay, mixed 	 38 47 0
Clay, gray ; layers of coal	 510 98 0

Clay, gray	 115 109 5
Sandstone	 15 111 0
Clay, gray	 72 118 2
Coal	 8 119 0

Clay, gray	 12 120 2
Sandstone	 12 121 4
Clay, gray ; layers of coal	 244 145 8
Coal	 6 146 4
Sandstone	 3 146 7
Clay, sandy	 14 148 1
Sandstone	 1 148 2
Sand, dark-gray ; water	 38 152 0

146-103-02DB D
(Log modified from Francis Boyce Water Well )

Altitude : 2250 feet

	

Date drilled : 6/30/7 2

Topsoil, brown sand, and brown clay	 68 68
Sand, brown, and scoria 	 19 8 7
Clay, brown	 32 11 9

Clay, gray	 35 154

Coal and clay layers 	 35 189
Coal	 4 193

Shale, gray	 4 197
Sandstone	 2 199

Shale, gray	 37 236
Coal	 5 24 1
Shale, gray	 31 27 2
Sand, gray ; water	 48 320
Shale	 -- 320

6 5



NUSWC 5946

LOCATION : 146-103-26BAC

ALTITUDE : 2400
(FT, NGVDI

GAMM A
RAY

300

10 0

200

400

700

500

800

RESISTIVIT Y
(OHM-MI

000

DATE DRILLED : 7/23/8 1

DEPTH : 94 0
(FT I

DESCRIPTION OF DEPOSIT S

COLLUVIU M

	

0-45

	

Silt, sandy, scoriaceous.

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

	

45-60

	

Siltstone, argillaceous ,

bentonitic .

	

60-80

	

Siltstone and lignite .

	

80-100

	

Siltstone and claystone ,
carbonaceous .

	

100-120

	

Siltstone and lignite ,
greenish-gray .

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATION

	

120-210

	

Siltstone and claystone ,
sandy, olive-gray .

	

210-220

	

Siltstone and sandstone, gray .

	

220-300

	

Siltstone and claystone.

	

300-312

	

Lignite .

	

312-440

	

Siltstone and claystone, gray ,
carbonaceous .

	

440-450

	

Lignite .

	

450-510

	

Siltstone and claystone, gray.

	

510-530

	

Lignite .

	

530-564

	

Claystone, silty .

	

564-575

	

Lignite .

	

575-640

	

Siltstone and sandstone, gray ,
carbonaceous .

	

640-685

	

Siltstone .

	

685-695

	

Lignite .

	

695-700

	

Siltstone .

	

700-720

	

Lignite and claystone .

	

720-830

	

Siltstone and sandstone, fine ,
gray .

LOWER PART O F
FORT UNION FORMATION

	

830-875

	

Siltstone and claystone ,
brownish-gray.

	

875-940

	

Siltstone and sandstone, fine .

1100

200 66



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

Altitude :

GEOLOGI C
SOURCE

2365 feet

	

Date drilled : 7/18/66

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil and clay	 15 1 5

Clay and scoria traces	 18 3 3
Clay and conglomerate	 35 6 8

Clay, gray	 7 7 5

Shale, gray	 37 11 2

Rock, soft	 1 11 3

Shale	 18 13 1

Rock	 6 13 7

Sandstone and clay	 20 15 7

Coal	 1 15 8

Clay and shale	 47

	

• 20 5

Coal	 10 21 5

Shale and soft rock	 109 32 4

Coal	 6 33 0

Shale	 10 34 0

Coal	 4 34 4

Shale, sandstone, and soft rock	 69 41 3

Coal	 13 42 6

Sandstone	 29 455

146-103-34CCD

(Log modified from Boyce Drilling, Inc . )

Altitude : 2455 feet

	

Date drilled : 12/30/7 3

Sand and brown clay	 55 5 5

Clay, gray	 17 7 2

Coal	 13 8 5

Shale, gray	 240 32 5

Coal	 5 33 0

Shale, gray	 38 36 8

Coal	 6 37 4

Shale, gray	 46 42 0

Sandstone	 2 42 2

Shale, gray ; layers of sandstone	 123 54 5

Coal	 4 549

Shale, gray	 16 56 5

Sand, fine, bluish-gray	 85 650

Shale, gray	 25 67 5

Sandstone	 6 68 1

Shale, gray ; layers of sandstone 	 194 87 5

Coal	 7 882

Shale, gray ; layers of hard sandstone	 593 147 5

Coal	 5 1480

Clay, sandy, gray	 51 153 1

Sandstone	 =	 3 153 4

Shale, gray	 131 166 5

Sand, coarse, dark-gray ; water	 40 1705

6 7



NDSWC 5632

RESISTANC E
(OHMS)

LOCATION : 146-104-03000 1

ALTITUDE : 227 5
(FT, NOVO)

GAMMA
RAY

DATE DRILLED : 10/14/7 9

DEPTH : 16 2
(FT)

DESCRIPTION OF DEPOSITS

50

100

15 0

200

250

300

COLLUVIU M

	

0-23

	

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

LAKE BEDS(? )

	

23-43

	

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

LAKE BED S

	

43-66

	

Clay, mottled gray and olive -
gray, waxy.

	

66-111

	

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

GLACIAL OUTWAS H

	

111-140

	

Sand, gravel, and clay ;
interbedded .

TONGUE RIVER MEMBER O F
FORT UNION FORMATIO N

	

140-144

	

Claystone, light-gray .

	

144-147

	

Lignite .

	

147-155

	

Claystone, dark-gray, organic ,
waxy .

	

155-162

	

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

350

400

450

500

550

600
68



NDSWC 594 7

RESISTIVITY
(OHM-M)

6 9

LOCATION : 146-104-03000 2

ALTITUDE : 227 4
(FT, NOD)

GAMMA S.P .
RAY (MV)

DATE DRILLED : 7/23/8 1

DEPTH: 900
IFTI

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-45

	

Silt and clay, brown .

LAKE BED S

	

45-117

	

Clay, silty, green to black .

GLACIAL OUTWAS H

	

117-147

	

Sand and gravel .

TONGUE RIVER MEMBER O F
	 FORT UNION FORMATIO N

	

147-230

	

Siltstone and claystone .

	

230-260

	

Siltstone and sandstone ,
clayey, gray.

	

260-280

	

Lignite and claystone .

	

280-375

	

Siltstone and sandstone ,
clayey, gray .

	

375-395

	

Lignite.

	

395-540

	

Siltstone, sandy, gray .

	

540-580

	

Lignite and claystone .

	

580-700

	

Siltstone and sandstone ,
greenish-gray .

LOWER PART O F
FORT UNION FORMATIO N

	

700-780

	

Siltstone and claystone ,
greenish-gray.

	

780-790

	

Sandstone.

	

790-900

	

Siltstone and claystone ,
brownish-gray .



146-104-05DC A

(Log modified from Francis Boyce Water Well )

Altitude : 2270 feet

	

Date drilled :

	

12/08/6 7

GEOLOGIC

	

THICKNESS DEPTH

	 SOURCE

	

MATERIAL	 (FEET)	 (FEET )

Clay fill	 90

	

90

Clay, scoria, and fine rock 	 12

	

102

Clay, firm	 8

	

11 0

Layers of clay and brown sand 	 53

	

163

Coal	 3

	

166

Shale, gray	 134

	

300

Shale, gray ; sandstone layers	 100

	

400

Shale, hard	 5

	

40 5

Sandstone, gray	 25

	

43 0

146-104-06AC C

(Log modified from Francis Boyce Water Well )

Altitude: 2245 feet

	

Date drilled :

	

11/02/7 7

Sand, brown, and clay 	 35

	

3 5

Clay, gray	 50

	

85

Coal	 3

	

88

Clay, gray	 102

	

190

Water sand, fine, gray 	 31

	

22 1

Sandstone	 1

	

222

Coal	 3

	

22 5

Clay, gray	 110

	

335

Coal	 10

	

345

Clay, gray	 40

	

385

Sand, fine, and soft sandstone	 35

	

420

146-104-07B D
(Log modified from Francis Boyce Water Well )

Altitude : 2300 feet

	

Date drilled :

	

1/24/7 3

Sand, brown, and brown clay 	 75

	

7 5

Coal	 3

	

78

Clay, gray	 52

	

130

Sand and small coal layers	 30

	

160

Shale, gray, and small coal layers 	 80

	

24 0

Sand, fine	 40

	

28 0

Shale, gray	 45

	

32 5

Coal	 3

	

32 8

Shale	 24

	

35 2

Sandstone	 3

	

35 5

Shale, gray, and layers of fine sand 	 51

	

40 6

Coal	 9

	

41 5

Shale	 87

	

50 2

70



146-104-09DAD
(Log modified from Francis Boyce Well Drilling )

Altitude :

GEOLOGIC
SOURCE

2290 feet

	

Date drilled : 6/24/71

DEPT H
(FEET )MATERIAL

THICKNESS
(FEET )

Topsoil and yellow clay	 25 2 5
Sand, brown	 50 75

Coal	 5 80

Shale, gray	 75 15 5
Coal	 20 175

Shale, gray	 78 253

Sandstone, hard 	 3 256

Sandstone aquifer, gray	 19 275
Coal	 7 282

146-104-27BB D
(Log modified from Boyce Drilling, Inc . )

Altitude : 2500 feet

	

Date drilled : 11/26/7 7

Sand, brown	 90 90

Clay, gray	 100 190

Sandstone	 1 19 1

Clay, gray	 39 230

Sandstone	 1 23 1

Clay ; interbedded with coal	 194 42 5

Coal	 7 43 2

Clay	 56 488

Sandstone	 1 489
Clay	 181 670

Coal	 5 67 5

Clay	 28 703

Sandstone	 1 704

Sand	 21 72 5

Sandstone	 1 726

Sand	 29 75 5

Clay	 5 760

146-105-11CDC

(Log modified from Boyce Drilling, Inc . )

Altitude : 2300 feet

	

Date drilled : 10/30/73

Sand, brown, and brown clay ; layers of scoria	 108 108

Coal	 12 12 0

Shale, gray, and small layers of coal	 143 26 3

Coal and sand layers 	 17 28 0

Shale, gray	 10 29 0

7 1



NDSWC 11587
LOCATION : 146-105-13ABB

	

DATE DRILLED :

	

5/19/8 1

ALTITUDE : 2320

	

DEPTH : 16 0

IFT, NGVD)

	

(FT)

POTENTIAL IMV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-4

	

Silt, dark-yellowish-brown .

	

4-7

	

Silt, yellowish-brown ,
scoriaceous .

	

7-141

	

Silt, dark-yellowish-brown t o
yellowish-gray.

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF

FORT UNION FORMATION(? )

141-160

	

Siltstone, dark-medium-gray .



146-105-22AA B

(Log modified from Boyce Drilling, Inc . )

Altitude :

	

2270 fee t

GEOLOGI C

SOURCE_

	

MATERIAL

Date drilled :

THICKNES S
(FEET)

12/28/7 4

DEPTH
(FEET )

Topsoil and clay 	 15 1 5
Clay	 18 33

Shale, hard	 8 4 1

Sand, fine	 5 46
Coal	 6 52

Clay, sandy	 8 60

147-098-02AC D

(Log modified from Ralph Wold Well Drilling )

Altitude : 1928 feet

	

Date drilled :

	

8/16/7 5

Clay, sandy	 10 1 0
Sand	 12 22

Coal	 2 24

Sand	 14 38

Coal	 6 44

Clay, sandy	 116 160
Clay	 68 228
Coal	 10 238

Clay	 25 263

Coal	 12 27 5
Clay	 13 288

Sand	 9 297

Coal	 3 300

Clay	 15 31 5

Coal	 20 335
-------------------------------------------- - 75 410	

20 430

Clay	 70 500

Sand	 35 53 5

Clay	 126 66 1

Coal	 3 664

Clay	 9 673

Rock	 2 67 5

Clay	 40 71 5
Sand	 10 72 5

Clay	 55 780

Clay, sandy	 75 85 5

Shale	 160 101 5

Sand	 12 102 7

Clay	 121 114 8

Sand	 10 115 8

Clay, sandy	 12 117 0

Coal	 20 119 0

Sand	 10 120 0

clay	 5 120 5

Sand	 60 126 5

7 3



NDSWC 595 0
LOCATION : 147-098-02CB A

ALTITUDE : 198 0
(FT, NGVDI

NEUTRO N
(API I

DATE DRILLED : 8/05/8 1

DEPTH : 57 2
AFT (

DESCRIPTION OF DEPOSIT S

COLLUVIUM

	

0-5

	

Silt and clay.

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

	

5-90

	

Siltstone and sandstone, gray .

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

	

90-110

	

Lignite.

	

110-225

	

Siltstone and sandstone ,
clayey ; lignite from 164 t o
170 feet .

	

225-275

	

Siltstone and claystone, gray .

	

275-320

	

Siltstone and sandstone, gray ,
carbonaceous.

	

320-330

	

Lignite.

	

330-370

	

Siltstone and claystone ,
sandy, gray .

	

370-382

	

Lignite.

	

382-405

	

Siltstone.

	

405-455

	

Sandstone, silty, fine t o
medium .

	

455-460

	

Lignite .

	

460-530

	

Siltstone and claystone .

	

530-572

	

Siltstone and sandstone.

S .P.
(MV)



LOCATION : 147-098-02CB A

ALTITUDE : 198 0
(FT, NGVDI

GAMM A
RAY

NDSWC 5950, Continued

RESISTIVIT Y
(OHM-M)

DATE DRILLED : 8/05/8 1

DEPTH : 57 2
IFT (

DESCRIPTION OF DEPOSITS



NDSWC 5950, Continue d
LOCATION : 147-098-02CB A

ALTITUDE : 198 0
IFT, NGVO)

DATE DRILLED : 8/05/8 1

DEPTH : 57 2
(FT)

DESCRIPTION OF DEPOSIT STEMPERATURE ( 0 F)

75

	

80

55

	

60

	

85

	

70

	

75

	

80

1200	 I	 I	 1	 I	 I
76



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

Altitude :

GEOLOGI C
SOURCE

2120 feet

	

Date drilled : 7/30/7 3

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Sand and brown clay	 25 25

Clay, gray	 29 54

Sandstone	 1 55

Clay, gray ; small layer of coal	 137 192

Coal ; water	 16 208

Shale, gray	 12 220

147-099-04A C

(Log modified from Thompson Drilling Co . )

Altitude : 1960 feet

	

Date drilled :

	

5/10/7 6

Coal	 3 3
Sand, fine, soft, dry	 13 1 6

Clay	 2 1 8

Sand, brown, soft	 4 2 2

Sand, coarse, gray	 13 35

Rock	 1 36

Sand, coarse, dry	 4 40

147-099-17DD C

(Log modified from Boyce Drilling, Inc . )

Altitude : 2542 feet

	

Date drilled : 6/07/7 6

Sand and brown clay	 35 35
Coal	 2 37

C l ay , gray	 59 96

Coal	 2 98

Clay, gray ; interbedded with coal	 64 162

Sandstone	 1 163

Clay, gray ; interbedded with sandstone	 345 508

Coal	 8 516

Clay, gray	 6 522

Sandstone	 28 550

Clay, gray	 100 650

Sand, gray	 40 690

Clay, fine ; interbedded with sandstone	 373 1063

Sand, fine, gray 	 19 1082

Clay, gray	 298 138 0

Sandstone	 4 1384

Clay, gray ; interbedded with sandstone	 381 176 5

Sand, fine, gray 	 13 1778

Clay , gray	 127 190 5

Sand, gray	 50 195 5

Shale, gray	 50 200 5

Water sand, dark-gray	 30 203 5

7 7



147-100-2000B 2
(Log modified from K . D . Thompson )

Altitude :

GEOLOGI C
SOURCE

2010 feet

	

Date drilled : 11/28/7 2

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Shale,

	

blue	 210 21 0

Sand	 30 24 0

Shale and thin rocks	 210 45 0

Coal

	

slack, fine	 50 50 0

Shale	 150 65 0

Sand,

	

fine ; small

	

flow	 25 67 5

Shale	 230 90 5

Sand; water	 15 92 0

Shale	 290 121 0

Sand ;

	

very small

	

flow	 10 122 0

Shale	 70 129 0

Sand	 40 1330

147-100-21BB A

(Log modified from K . D . Thompson )

Altitude : 1995 feet

	

Date drilled : 5/30/7 3

Clay, sandy	 12 12

Sand and gravel	 48 60

Coal	 5 6 5

Shale	 20 8 5

Sand, fine, and gravel	 40 12 5

Shale	 280 405

Coal	 45 450

Shale	 150 600

Sand	 25 62 5

Shale	 75 70 0

Sand and shale	 40 740

Shale and thin rock	 160 900

Sand	 10 910

Shale	 290 1200

Sandstone, brown 	 60 1260

Sand	 55 131 5

Shale	 8 132 3

7 8



NDSWC 11396
LOCATION : 147-100-21CAB

ALTITUDE : 2000
(FT, NGVDI

DATE DRILLED : 10/01/80

DEPTH : 160
(Fr)

POTENTIAL (MV) RESISTANCE tows) DESCRIPTION OF DEPOSITS

ALLUVIUM

0-18 ---,Sand, fine to medium.

	

18-32

	

Sand and gravel, fine t o
pebbly ; 40 percent scoria an d
30 percent lignite .

	

32-47

	

Sand, very fine, light-gray t o
medium-gray .

	

47-123

	

Sand and clay, lignitic .

123-148 Sand and gravel, coarse t o
granule size, subangular to
subrounded .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION

	

148-160

	

Claystone, medium-gray ,
cohesive.

79



NDSWC 11398
LOCATION : 147-100-21CBC

	

DATE DRILLED : 10/01/8 0

ALTITUDE : 2000

	

DEPTH : 5 0
1FT, NGVD)

	

IFT)

POTENTIAL tMV)

	

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-6

	

Clay p dark-yellowish-brown .

Y0

	

ALLUVIU M

	

6-19

	

Sand, very fine to medium.

	

19-36

	

Sand and gravel, subangular ,
tabular .

40 -
SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

	

36-37

	

Claystone, medium-dark-gray.

60 -

	

37-41

	

Lignite .

	

41-50

	

Claystone, medium-gray.

80 -

100 -

120 -

140 -

160 -

180 -

200 -

220 -

240 80



NDSWC 1139 7
LOCATION : 147-100-21DBB

	

DATE DRILLED : 10/01/8 0

ALTITUDE : 1995

	

DEPTH : 18 7
(FT, NGVD)

	

(FT )

POTENTIAL (PIN)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

ALLUVIUM

	

0-19

	

Sand, very fine to medium ,
subangular.

	

19-25

	

Sand and gravel, subangula r
and tabular, lignitic ;
predominantly scoria .

	

25-32

	

Clay, sandy, silty, medium -

	

40

	

gray.

	

32-83

	

Sand and gravel, medium to
pebbly.

	

83-158

	

Sand and gravel, very lignitic .

100

-120

- 140

	

- 160

	

•158-176

	

Sand and gravel .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

	

176-187

	

Claystone, medium-light-gray .
-180

- 220

8 1
- 240



NDSWC 494 5

RESISTIVITY
(OHM-M)

LOCATION : 147-101-06DDA

ALTITUDE : 2235
(FT, NGVD)

GAMMA S.P.
RAY (MV)

DATE DRILLED : 7/17/8 1

DEPTH : 91 0
(FT)

DESCRIPTION OF DEPOSITS

	

0-10

	

Topsoil and colluvium .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

	

10-62

	

Sandstone and siltstone ,
clayey, yellowish-brown .

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

	

62-68

	

Lignite .

	

68-100

	

Sandstone and siltstone, gray.

	

100-345

	

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

	

345-534

	

Sandstone and siltstone ,
fine, greenish-gray.

	

534-600

	

Lignite .

	

600-651

	

Siltstone and claystone.

	

651-810

	

Sandstone and siltstone ,
carbonaceous .

LOWER PART O F
FORT UNION FORMATIO N

	

810-910

	

Siltstone and claystone ,
sandy .



NDSWC 4945, Continue d
147-101-06DD A

223 5

LOCATION :

ALTITUDE :
(FT, NGVD)

DATE DRILLED : 7/17/8 1

DEPTH: 910
(FT)

	

TEMPERATURE (°F)

	

DESCRIPTION OF DEPOSIT S

	

I

	

I

	

I
60

	

65

	

70

	

75

	

80

10 0

300 -

-400

700 -

800 -

900 -

1000 -

1100 -

1200

55

	

60

	

65

	

70

	

75

	

80

83



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

Altitude :

GEOLOGI C

SOURCE

2035 feet

	

Date drilled : 9/01/7 3

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Clay, sandy, yellow	 30 30

Scoria, sand, and clay ; mixed	 10 40

Clay, blue	 80 120

Clay, sandy, fine	 40 160

Shale	 90 250

Coal	 50 300

Clay, blue, and thin rock 	 225 52 5

Sand, fine ; water	 25 550

Shale and small coal

	

veins	 300 850

Sand; no test	 25 87 5

Shale	 75 950

Sand; no test	 20 970

Shale	 130 1100

Sandstone, brown 	 40 1140

Shale	 110 1250

Sand; no test	 10 126 0

Shale	 60 132 0

Sand	 30 135 0

Shale	 6 135 6

Sand	 18 1374

Shale	 2 137 6

147-102-310D 1

(Log modified from Francis Boyce Water Well )

Altitude : 2240 feet

	

Date drilled :

	

1/17/6 1

Topsoil

	

and fill	 14 1 4

Fill,

	

sandy,

	

fine	 (?) (? )
Clay fill

	

in yellow and brown streaks 	 (?) 11 0

Clay, gray	 28 13 8

Rock, soft	 3 14 1

Shale, gray	 23 16 4

Rock, soft	 6 17 0

Clay, gray 8 17 8

Coal, soft	 2 18 0

Shale, firm, and thin layers of coal 	 20 200

Shale, gray	 30 23 0

Sandstone, firm 	 4 234

Sandstone, water-bearing	 13 24 7

Shale, gray	 4 251

84



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

Altitude :

	

2240 fee t

GEOLOGIC
SOURCE_

	

MATERIAL

Date drilled :

THICKNESS
(FEET)

1/16/63

DEPT H
(FEET )

Topsoil, clay fill, and traces of brown sand	 110 11 0
Shale, gray	 14 12 4
Coal	 2 126
Shale, gray	 34 160
Coal	 1 16 1
Shale, gray, soft	 13 174
Coal	 2 176
Shale, gray, and 1 foot of coal	 14 190
Shale, gray ; streaks of gray sand	 10 200
Shale, gray	 26 226
Shale and sand	 4 230
Shale, firm	 30 260
Shale, hard, or soft rock	 7 26 7
Dakota Sandstone, gray ; water-bearing strata	 41 308
Shale	 2 310

NDSWC 5630

DATE DRILLED : 10/13/7 9

DEPTH : 14 2
(FT)

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-80

	

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

' TILL(? )

	

80-116

	

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

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATION

	

116-120

	

Siltstone, clayey, light-gray
to medium-gray, slightl y
organic .

	

120-123

	

Claystone, dark-brown ,
carbonaceous .

	

123-127

	

Lignite .

	

127-132

	

Claystone, dark-gray, waxy .

	

132-142

	

Sandstone .
250 -

300 -

LOCATION : 147-102-33BBC

ALTITUDE : 215 5
(FT, NOVO)

GAMMA
RAY

50 -

100 -

150 -

200 -

RESISTANCE
(OHMS)

8 5



NDSWC 562 9

LOCATION : 147-102- 33BCC

ALTITUDE : 213 2
(FT, NGVDI

GAMMA
RAY

DATE DRILLED : 10/13/7 9

DEPTH : 30 2
(FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

0-140

	

Clay, silty, sandy ,
dark-yellowish-brown ; thi n
scoria lenses and organi c
streaks .

TILL(? )

140-245

	

Clay, silty, sandy, pebbly ,
dark-yellowish-brown, stick y
to tough .

GLACIAL OUTWASH

	

245-262

	

Sand, fine, medium-gray, well -
rounded .

	

262-295

	

Gravel, fine to very coarse ;
includes granite fragments .

TONGUE RIVER MEMBER OF
FORT UNION FORMATIO N

295-302

	

Claystone, silty, bluish-gray
to light-gray, soft.

50

100

150

20 0

25 0

300

350

400

450

500

550

RESISTANC E
(OHMS)

86



NDSWC 563 1
LOCATION : 147-102-33CBB

ALTITUDE : 214 5
(FT. NGVD)

GAMMA
RAY

0-5 7

50

57-9 7

100

97-239

150

200

239-26 2

250
262-27 2

300
272-29 3

350 293-30 2

40 0

460

550

800 -

	

87

DATE DRILLED : 10/14/7 9

DEPTH : 302
(FT)

RESISTANCE
IOHMSI

DESCRIPTION OF DEPOSITS

COLLUVIUM

Clay, very silty, sandy ,

pebbly, dark-yellowish-brown ,
sticky to crumbly.

LAKE BEDS

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

TILL(? )

Clay, silty, sandy, pebbly ,
olive-gray to dark-gray ;
lignitic pebbles, scoria, an d
gravel lenses .

GLACIAL OUTWAS H

Sand, fine to medium ,
medium-gray; thin layers o f
very coarse sand and gravel .

Gravel and sand, fine to very
coarse.

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

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

Siltstone, medium-gray, fairl y
tight.



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

Altitude :

GEOLOGI C
SOURCE

2060 feet

	

Date drilled : 9/12/7 3

DEPT H
(FEET )MATERIAL

THICKNES S

(FEET )

Clay, sandy, yellow 	 20 2 0

Clay, sandy, and scoria	 50 7 0

Sand and coal

	

shale	 5 7 5

Clay, blue, and shale	 185 26 0

Coal	 55 31 5

Shale, blue, and thin rock	 215 53 0

Sand, fine	 25 55 5

Shale and small coal veins	 305 86 0

Sand, fine	 30 89 0

Shale	 60 95 0

Sand, fine	 10 96 0

Shale	 150 111 0

Sandstone, brown 	 60 117 0

Shale	 60 1230

Sand; no test	 15 1245

Shale	 75 132 0

Rock	 10 1330

Shale, sandy	 5 1335

Sand	 45 1380

8 8



NDSWC 11393
LOCATION : 147-103-07CBA

	

DATE DRILLED : 9/29/80

ALTITUDE : 2120

	

DEPTH : 27 0
(FT, NGVD)

	

(FT )

POTENTIAL (MV) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-62

	

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

LAKE BEDS AND TILL(? )

	

62-201

	

Clay, olive-gray, occasionall y
lignitic ; silty and sandy
lenses .

GLACIAL OUTWAS H

201-258

	

Sand, fine, rounded, lignitic ;
very coarse layers .



LOCATION
: 147-103-07CBA NDSWC 11393, Continued

	

DATE DRILLED :

	

9/29/8 0

ALTITUDE : P120

	

DEPTH : 27 0
(FT, NGVD)

	

(FT )

POTENTIAL (MMvI

	

RESISTANCE ;OHMS)

	

DESCRIPTION OF DEPOSITS

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

258-270

	

Claystone, light-gray ,

260-

	

cohesive .

280

147-103-08CBA
(Log modified from Francis Boyce Water Well )

Altitude : 2166 feet

	

Date drilled :

	

6/07/62

GEOLOGIC

	

THICKNESS DEPTH
	 SOURCE

	

MATERIAL	 (FEET)	 (FEET )

Topsoil and clay fill	 10

	

1 0
Clay fill, yellow	 63

	

73
Clay, yellow, and brown sand 	 3

	

76
Clay fill, yellow	 16

	

92
Clay, gray, and three thin layers of coal	 48

	

140

Clay, gray	 28

	

168
Coal, soft	 4

	

172
Shale, firm	 14

	

186
Sandstone, gray, soft	 14

	

200

90



147-103-14DD D

(Log modified from Francis Boyce Water Well )

Altitude :

GEOLOGI C
SOURCE

2240 feet

	

Date drilled : 7/05/6 6

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil and clay	 15 1 5

Clay, yellow, soft	 20 35

Clay, yellow, firm	 10 45

Clay , gray	 5 50

Rock, soft	 5 55

Clay, gray	 22 7 7

Rock	 1 78

Sandstone, fine	 9 87

Clay, hard	 3 90

147-103-16CC B

(Log modified from Boyce Drilling, Inc . )

Altitude : 2165 feet

	

Date drilled : 12/22/7 9

Sand, brown, and brown clay 	 70 7 0

Sandstone	 1 71

Clay, brown	 24 95

Clay, gray	 35 130

Coal	 5 135

Clay, gray	 55 190

Sand, fine, gray 	 40 230

Sandstone	 3 233

Clay, gray	 62 295

Sand, fine, gray	 10 305

Coal	 20 325

Clay, gr4y	 45 370

Sandstone	 2 372

Sand, gray	 66 438

Sandstone	 6 444

Clay , gray	 136 580

Sandstone	 5 585

Clay, gray ; layers of sandstone	 300 885

Sand, fine, gray	 35 920

Clay, gray	 280 1200

Sandstone	 5 1205

Clay , gray	 125 1330

Sand, gray	 20 1350

Clay , gray	 35 1385

Sand, gray	 65 1450

Clay, gray	 10 1460

9 1



147-103-1788 1
(Log modified from Francis Boyce Water Well )

Altitude :

GEOLOGI C
SOURCE

2130 feet

	

Date drilled : 6/07/6 2

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil

	

and clay fill	 18 1 8

Clay	 32 50

Clay,

	

firm	 23 7 3

Trace of scoria and sand ; dry	 3 7 6

Clay fill	 60 136

Sand,

	

fine, and fine coal

	

slack	 10 146

Sand, coarse ; fine scoria ; and coarse

coal

	

slack	 16 162

Sand and fine coal

	

slack ; no scoria	 5 167

147-103-17E82
(Log modified from Francis Boyce Water Well )

Altitude: 2140 feet

	

Date drilled :

	

5/04/6 3

Topsoil and clay	 45 4 5

Clay, sticky	 24 6 9

Sand, fine, brown	 11 8 0

Clay, gray	 40 12 0

Clay and coal

	

slack	 7 12 7

Sand, firm, and clay	 13 14 0

Sand, fine, gray, and coal

	

slack ; trace
20 16 0of scoria	

Sand, coarse,

	

and fine scoria ;

	

some coal
20 18 0slack	

Sand, coarse, and fine scoria ; some coal
10 19 0slack and clay	

147-103-19DC C
(Log modified from Francis Boyce Water Well )

Altitude: 2295 feet

	

Date drilled :

	

6/26/7 1

Topsoil

	

and brown clay	 15 1 5

Sand, brown, and scoria 	 25 40

Sandstone	 1 4 1

Clay, brown	 14 5 5

Clay, gray	 50 105

Coal	 4 109

Shale, gray	 78 187

Coal	 3 190

Clay, sandy, gray	 28 218
Coal	 12 23 0

Shale, gray	 25 25 5

Coal	 7 262

Shale, gray	 66 328

Coal	 8 336

Shale, gray, hard	 21 35 7

Sandstone, gray ; aquifer	 18 37 5

Shale, gray	 5 380

9 2



147-103-20BD D

(Log modified from Francis Boyce Water Well )

Altitude :

GEOLOGI C
SOURCE

2162 feet

	

Date drilled : 11/04/6 6

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil and yellow clay fill	 80 8 0
Clay, sandy	 11 9 1
Coal	 4 95
Shale, gray, soft	 43 138
Coal	 3 14 1
Shale, sandy, gray	 9 150
Sandstone, gray 	 15 165

147-103-21CBC
(Log modified from Francis Boyce Water Well )

Altitude : 2249 feet

	

Date drilled :

	

9/12/6 9

Topsoil and dark clay	 27 2 7
Scoria and clay	 33 6 0
Clay, yellowish-gray	 82 14 2
Sand, fine ; coal

	

slack ; and clay	 11 15 3
Clay, gray	 12 16 5
Rock, medium-hard	 14 17 9
Sandstone	 21 200

147-103-22AD C
(Log modified from Boyce Drilling, Inc . )

Altitude : 2193 feet

	

Date drilled : 12/11/7 9

Clay, brown, and scoria	 110 11 0
Clay , gray	 50 16 0
Coal	 10 17 0
Sand and sandy clay 	 80 25 0
Sandstone	 6 25 6
Sand and sandy clay 	 84 34 0
Clay, gray	 15 35 5
Coal	 5 36 0
Clay, gray ; layers of coal	 95 45 5
Sandstone	 1 456
Clay, sandy, gray	 248 704
Sandstone	 12 71 6
Clay, gray	 132 848
Sandstone	 4 852
Clay, gray ; layers of sandstone 	 448 1300
Sand, gray, and gray clay 	 110 141 0
Sand, gray ; water	 80 149 0
Clay, gray	 15 150 5

9 3



NDSWC 1139 5
LOCATION : 147-103-25ADD

ALTITUDE : 219 5
(FT, NGVD)

DATE DRILLED :

DEPTH : 380
(FT)

9/30/8 0

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

?0-1

	

Topsoil .

COLLUVIU M

	

1-23

	

Clay, silty, dark-yellowish-
brown .

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

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

LAKE BEDS AND TILL(? )

85-206 Clay, silty to sandy, very
fine, dark-yellowish-brown ,
occasionally lignitic .

GLACIAL OUTWASH

206-356 Sand, occasionally clayey ,
fine to medium, lignitic t o
extremely lignitic .



NDSWC 11395, Continued
LOCATION: 147-103-25ADD

	

DATE DRILLED: 9[30/80

ALTITUDE : 2195

	

DEPTH : 380
(FT, NGVD)

	

(FT)

POTENTIAL m v)

	

RESISTANCE IoHMS)

	

DESCRIPTION OF DEPOSIT S

TONGUE RIVER MEMBER OF
FORT UNION FORMATIO N

-356-380	,Siltstone, brownish-black ,
carbonaceous .

95



147-104-0400 0
(Log modified from Boyce Drilling, Inc . )

Altitude :

GEOLOGI C
SOURCE

2055 feet

	

Date drilled : 12/14/7 6

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Clay, brown	 30 30

Sand, brown ; interbedded with scoria and coal	 187 21 7

Clay, gray ; interbedded with coal	 338 555

Sandstone	 5 560

Clay	 300 86 0

Clay ;

	

interbedded with coal 	 180 1040

Clay	 37 107 7

Sandstone	 4 108 1

Clay, gray	 141 122 2

No description available	 23 1245

Sand	 45 1290

147-104-13D A

(Log modified from Francis Boyce Water Well )

Altitude: 2190 feet

	

Date drilled : 196 1

Topsoil

	

and yellow clay	 9 9

Scoria	 2 1 1

Clay, yellow, and sand fill 	 49 60

Clay, gray	 27 8 7

Coal	 3 90

Clay , gray	 56 14 6
Coal	 2 148

Clay, gray	 54 20 2

Sandstone, water-bearing	 14 21 6
Coal	 7 223

Clay, gray	 7 23 0

147-104-26DD C

(Log modified from Francis Boyce Water Well )

Altitude: 2195 feet

	

Date drilled :

	

9/29/6 7

Topsoil	 3 3

Clay fill	 26 29
Scoria and coarse sand	 11 40

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

Altitude : 2180 feet

	

Date drilled :

	

4/20/7 4

Sand, brown, and clay 	 18 1 8

Coal	 2 20

Clay, gray	 39 59
Coal	 4 63

Shale, gray	 40 103

Sandstone	 1 104

Shale, gray	 7 11 1

Sand, fine, gray	 19 130

Shale, brown	 100 230

Sand, fine, gray	 25 255

Coal	 15 270

Shale, gray	 20 290

Sandstone	 2 292

Water sand, gray 	 28 320

9 6



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

Altitude :

GEOLOGI C

SOURCE

2380 feet

	

Date drilled : 9/10/6 6

DEPTH
(FEET )MATERIAL

THICKNESS
(FEET )

Clay	 26 26

Coal	 9 35

Clay	 20 55

Sand, soft	 10 65

Sand, clear	 2 67

Clay	 11 7 8

Coal	 3 81

Clay	 1 82

Coal	 4 86

Clay	 20 106

Coal	 3 109

Clay	 71 180

148-098-15DAA

(Log modified from Thompson Drilling Co . )

Altitude: 2560 feet

	

Date drilled :

	

5/13/7 6

Soil	 3 3
Clay	 9 12

Sand, coarse	 6 18

Clay	 22 40

Sand, dirty	 8 48

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

Altitude : 2390 feet

	

Date drilled :

	

7/18/7 5

Topsoil	 3 3

Clay, sandy	 27 30

Sand	 5 3 5

Clay, yellow	 15 50

Clay, gray	 14 64

Rock	 1 6 5

Clay, gray	 15 80

Coal	 8 88

Clay, yellow	 7 9 5

Clay, gray	 11 106

Coal	 4 11 0

Clay	 23 13 3

Coal	 7 140

Clay, sandy	 8 14 8

Coal	 7 15 5

Sand	 15 17 0

9 7



148-099-05DB A
(Log modified from Boyce Drilling, Inc . )

Altitude :

GEOLOGI C
SOURCE

2365 fee t

MATERIAL

Date drilled :

THICKNES S
	 (FEET)	

7/06/7 7

DEPT H

(FEET }

Clay, sandy, yellow	 40 4 0

Clay, gray ; interbedded with coal	 60 10 0

Clay, sandy, gray ; interbedded with coal	 300 40 0

Sand	 15 41 5

Clay, gray ; interbedded with coal	 345 76 0

Sand, fine, gray 	 10 77 0

Clay, sandy, gray	 85 855

Sand,

	

fine, gray	 15 87 0

Clay, gray ; interbedded with coal	 665 153 5

Sand,

	

fine, gray	 25 156 0

Clay, gray	 25 158 5

Sandstone	 1 158 6

Clay, gray	 144 173 0

Sand,

	

fine, gray	 20 175 0

Sand, coarse, gray	 10 176 0

Clay, gray	 60 182 0

Sand, gray	 38 185 8

Clay, gray	 30 188 8

Sand, gray`	 52 1940

148-099-31AB C

(Log modified from C . A . Simpson & Son )

Altitude : 2015 feet

	

Date drilled :

	

8/ /3 5

Clay, yellow	 28 2 8

Coal	 2 3 0

Clay, yellow	 10 4 0

Shale, sandy, gray	 52 9 2

Coal	 13 10 5

Sandstone	 2 10 7

Shale, blue	 13 12 0

Shale, sandy, blue	 30 15 0

Rock	 1 15 1

Shale, sandy, blue	 22 17 3

Shale	 22 19 5

Coal	 10 20 5

Shale	 31 23 6

Coal	 6 24 2

Shale	 8 25 0

Sandstone	 5 25 5

Coal	 2 25 7
Shale, light-colored	 53 31 0
Shale, brown	 50 36 0

Sandstone	 33 39 3

9 8



NDSWC 1133 9

LOCATION : 148 -09 9 - 3 5 AB C

ALTITUDE : 2000
(FT, NGVD )

POTENTIAL . (MV) RESISTANCE toms)

DATE DRILLED :

	

9/04/80

DEPTH : 160
(FT)

DESCRIPTION OF DEPOSIT S

20

40

80

80

100 -

SLUMP BLOCK

	

1-20

	

Silt and clay, yellowish-brown .

	

20-27

	

Silt, yellowish-gray .

	

27-55

	

Silt and clay, yellowish-gra y
to dark-yellowish-brown .

120

140

	

55-65

	

Clay and silt, olive-gray .

	

65-66

	

Sand, fine .

	

66-68

	

Lignite.

	

68-96

	

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

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

Claystone, silty, light-gray t o
medium-gray .

	

117-122

	

Lignite and siltstone, black t o

dark-red .

	

122-130

	

Siltstone, dark-red, organic .

	

130-160

	

Claystone, silty, greenish -
gray.

16 0

180

- 200

220

- 240
99



NDSWC 1133 8
LOCATION : 148-099-35AC C

ALTITUDE : 194 0
(FT, NGVD)

DATE DRILLED : 9/04/8 0

DEPTH : 180
(FT )

POTENTIAL (Mv)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

COLLUVIU M

	0-2	 Topsoil .

	

20

	

2 -14	 Clay, dark-yellowish-brown ,
slightly cohesive .

ALLUVIUM

	

14-36

	

Sand, silty, fine, grayish -

	

- 40

	

orange, subangular t o
sub rounded .

- 140

	

142-145

	

Sand and gravel, lignitic .

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATIO N

145-180

	

Sandstone, silty to clayey ,
- 160

	

very fine, light-gray.

- 6 0

80

- 100

- 120

	

48-56

	

Sand, very fine, light-gray .

	

56-62

	

Gravel, very coarse, very
lignitic.

	 SLUMP BLOCK(? )

	

62-142

	

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

36-48

	

Sand and gravel, very coarse t o
pebbly .

-18 0

- 200

- 220

240 100



NDSWC 1133 7
LOCATION : 148-099-35DCA

	

DATE DRILLED : 9/03/8 G

ALTITUDE : 1940

	

DEPTH : 18 0
(FT, NGVO)

	

(FT)

POTENTIAL (Mv)

	

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

0-2 --- Topsoil, yellowish-brown .

ayand silt, olive-gray .

ALLUVIUM

6-21	 .. and, very fine, dark-
yellowish-brown.

29-102

	

Gravel, olive-gray, very
+	 	 lignitic ; 60 to 80 percent

S	 	 lignite ; some interbedded clay ,
silt, and fine sand .

102-111

	

Gravel and sand, very coarse.

	 111-118 .=Silt,=fine-olive-gray ; som e
clay and sand.

118-127

	

Sand, coarse, lignitic ,
clastic .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION 	

127-145

	

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

145-162

	

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

162-180

	

Siltstone, brown ; interbedded
with medium-gray clay .

10 1

20

4 0

60

- 100

-120

140

160

-160

22 0

- 240

	 21-29_,

	

Sand and gravel, very coarse t o
pebbly ; mixed composition .



NDSWC 11336
LOCATION : 148-099-35DDB

	

DATE DRILLED :

	

9/03/8 0

ALTITUDE : 2000

	

DEPTH : 100
IFr)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

Topsoil .

SENTINEL BUTTE MEMBER O F

	 FORT UNION FORMATION

	

2-13

	

Siltstone, very fine ,

dark-yellowish-brown ; some cla y

and sand .

	

13-21

	

Sandstone, fine, olive-gray.

	

21-28

	

Claystone, dark-yellow t o

olive-gray.

	

28-30

	

Lignite .

	

30-35

	

Siltstone and sand, very fine ,

medium-gray.

	

35-47

	

Claystone and shale, medium-

gray to dark-greenish-gray.

	

47-84

	

Sandstone, fine, medium-gray .

	

84-87

	

Claystone, brown.

	

87-88

	

Lignite.

	

88-100

	

Claystone, dark-greenish-gra y

to medium-gray.

- 120

- 14 0

160

180

220 -

-240-

	

10 2

(FT, NG VD)

POTENTIAL (MV)

40



148-099-36CAA

(Log modified from Ralph Wold Well Drilling )

Altitude :

GEOLOGIC
SOURCE

2020 feet

	

Date drilled : 11/10/7 5

DEPTH
(FEET )MATERIAL

THICKNESS
(FEET )

Clay	 10 1 0
Coal	 2 1 2

Clay	 38 50

Coal	 10 60

Clay	 190 250

Coal	 34 284

Clay	 22 306

Coal	 36 34 2

Clay	 °	 113 455

Coa1	 15 47 0

	 °	 65 535

Coal	 25 560

Clay	 120 680

Sand	 10 690

Clay	
38 728

Sand	 30 758

Clay	 22 780

Sand	 25 80 5

Clay, sandy	
77 88 2

Clay	 18 90 0

Clay, sandy	 110 101 0

Shale	 110 112 0

Sand	 10 113 0

Shale	 20 115 0

Sand	 10 116 0

Shale	 73 123 3

Sand	 10 1243

Shale	 14 1257

Sand	 ° 21 127 8

Shale	 116 1394

Rock	 4 1398

Shale	 18 1416

Rock	 14 1430

Coal	 10 144 0

Sand	 35 1475

103



148-100-05BAB
(Log modified from Boyce Drilling, Inc . )

Altitude : 2210 feet

	

Date drilled :

	

12/15/7 5

GEOLOGIC

	

THICKNESS DEPTH
	 SOURCE

	

MATERIAL	 (FEET)	 (FEET )

Topsoil and sand 	 4

	

4
Clay	 14

	

1 8
Clay , gray	 24

	

42
Coal	 6

	

4 8
Shale, gray	 62

	

11 0
Rock; interbedded with coal	 15

	

12 5
Shale, gray	 53

	

17 8
Rock	 3

	

18 1
Shale, gray	 9

	

190
Coal	 3

	

19 3
Sand, coarse, gray	 4

	

19 7
Sandstone, crumbly	 8

	

20 5
Clay, sandy, gray	 15

	

220

148-100-08BC A
(Log modified from Kieson Drilling )

Altitude : 2250 feet

	

Date drilled :

	

2/17/7 6

Topsoil	 2 2
Clay, yellow	 18 2 0
Clay, gray	 27 4 7
Sand	 9 5 6
Clay, sandy	 9 6 5
Clay	 3 6 8
Coal	 1 6 9
Clay , gray	 6 7 5
Coal	 4 79
Clay	 11 90
Coal	 1 91
Clay	 13 104
Coal	 2 106
Clay	 27 13 3
coal	 2 13 5
clay	 22 15 7
coal	 3 16 0
clay	 50 21 0
Sand	 14 22 4
coal	 4 22 8
clay	 22 25 0
Sand and coarse gravel	 22 27 2
coal	 4 276
clay	 4 280

10 4



148-100-17AAB

(Log modified from Thompson Drilling Co . )

Altitude :

	

2280 fee t

GEOLOGI C

SOURCE_

	

MATERIAL

Date drilled :

THICKNES S
(FEET)

10/22/7 7

DEPTH
(FEET )

Topsoil	 2 2
Sand, soft	 25 2 7

Clay	 25 52

Clay and sandstone	 4 56

Clay	 6 62

Coal	 4 66

Clay	 26 92

Sand, gray	 23 11 5

Sand, blue	 5 120

148-100-18AB B
(Log modified from Francis Boyce Water Well )

Altitude : 2220 feet

	

Date drilled :

	

3/10/7 3

Sand, brown	 15 1 5

Clay, gray	 23 3 8

Coal	 6 44
Clay, gray	 33 7 7

Coal and brown water 	 6 83

Clay, gray	 21 10 4

Sandstone	 1 105

Clay, gray	 27 132

Sandstone	 1 13 3

Shale, gray	 42 17 5

Coal ; water	 6 181

Shale, gray	 14 195

Sandstone	 1 196

Shale, gray	 70 266

Coal; water	 8 27 4

Shale, gray	 23 297
Rock, fractured 	 5 302

Clay, sandy, gray	 33 335

Coal	 -- 335

10 5



NDSWC 562 5

RESISTANCE
(OHMS)

LOCATION : 148-101-06AAA

ALTITUDE : 226 0
IFT . NGVDI

GAMMA
RAY

DATE DRILLED : 10/12/7 9

DEPTH : 10 2
WTI

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-23

	

Clay, silty, sandy, dark-
yellowish-brown ; scori a
lenses .

	

23-60

	

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

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATIO N

	

60-68

	

Claystone, dark-yellowish-
brown .

	

68-72

	

Lignite .

	

72-80

	

Claystone, dark-grayish-green .

	

80-84

	

Carbon shale, brown, slick ,
soft.

	

84-102

	

Claystone, dark-gray, organic ;
lignite lenses .

106



NDSWC 562 4
LOCATION : 148-101-06 AB B

ALTITUDE : 225 5
(FT, NGVO)

GAMMA

	

RESISTANCE
RAY

	

(OHMS)

DATE DRILLED : 10/12/7 9

DEPTH : 16 2
(FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

0-86

	

Clay, silty, olive-gray, soft .

50 -

100 -

150

200

- 25 0

300-

	

86-101

	

Clay, silty to very sandy ,
medium-gray ; limonite hardpa n
streaks and organic material .

	

101-114

	

Clay, sandy, silty, dark-gray
to olive-gray ; thin grave l
lenses .

LAKE BED S

114-121 Clay, silty to very sandy ,
dark-bluish-gray ; organi c
material .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

	

121-136

	

Sandstone, fine to medium ,
greenish-blue .

	

136-138

	

Siltstone, clayey, dark-gray .

	

138-140

	

Limestone, light-yellowish -
brown, hard.

	

140-162

	

Claystone, greenish-gray ,
waxy .

350-

400-

450-

500 -

550
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148-101-10CAC
(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

2280 feet

	

Date drilled : 8/01/7 5

DEPTH
(FEET )MATERIAL

THICKNESS
(FEET )

Soil	 2 2

Clay	 12 14

Sand	 19 3 3

Pebbles and scoria	 4 3 7

Sand, soft	 43 8 0

148-101-20DCC
(Log modified from Thompson Drilling Co . )

Altitude : 2185 feet

	

Date drilled :

	

8/02/7 5

Topsoil	 2 2

Clay	 15 1 7

Sand	 3 20

Sand, fine, soft 	 15 35

Sand, soft	 45 80

148-101-23CC B

(Log modified from Thompson Drilling Co . )

Altitude: 2150 feet

	

Date drilled : 10/23/7 4

Topsoil	 3 3

Clay	 9 1 2

Sand	 13 2 5

Sand, soft	 15 40

148-102-10AA D

(Log modified from Thompson Drilling Co . )

Altitude : 2330 feet

	

Date drilled :

	

8/14/7 2

Soil, dark	 10 1 0

Sand	 25 3 5

Clay and sand	 45 80

Clay	 5 8 5
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NDSWC 5555, 5943, 594 4
LOCATION : 148-102-15DDA1, 2, 3

ALTITUDE :
(FT. NGVD)

NEUTRO N
(API)

2385

S.P.
(MV)

100

DESCRIPTION OF DEPOSITS

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION

	

0-110

	

Siltstone, sandy, lignitic .

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATION

	

110-234

	

Siltstone, clayey, sandy ,
gray ; lignite from 210 to 22 0
feet .

	

234-340

	

Sandstone, silty, clayey ;
lignite at 312 feet .

DATE DRILLED :

	

9/04/7 9

DEPTH :

	

187 5
(FT)

1000

	

340-530

	

Siltstone, clayey, sandy ,
gray ; lignite from 424 to 45 0
feet .

	

530-624

	

Sandstone, silty, clayey, fin e
to medium, gray.

	

624-636

	

Lignite .

	

636-660

	

Sandstone and siltstone, gray.

	

660-666

	

Lignite .

	

666-765

	

Lignite and claystone, gray .

	

765-810

	

Sandstone, fine to medium ,
gray.

LOWER PART OF
FORT UNION FORMATIO N

	

810-862

	

Claystone and lignite, gray t o
greenish-gray .

	

862-980

	

Sandstone and siltstone, gray ,
lignitic .

	

980-1054

	

Siltstone and claystone, gray ,
lignitic.

	

1054-1300

	

Sandstone and siltstone, gray ,
lignitic .

1100

1200 10 9



NDSWC 5555, 5943, 5944, Continue d

LOCATION : 148-102-15DDA1, 2, 3

ALTITUDE : 238 5
(FT, NGVD)

DATE DRILLED : 9/04/7 9

DEPTH : 187 5
(FT)

NEUTRO N
(API)

S.P.
(MV)

1300-1354
1300'

1354-137 5

- 1400-

1375-145 0

1450-149 0

- 1500-

1490-162 0

-16W 1620-168 0

1680-175 5

-1700

1755-177 5

1775-1850

1800-

1850-187 5

1900-

2000-

2200-

- 2300-

12400-

	

110

DESCRIPTION OF DEPOSIT S

LOWER PART OF
FORT UNION FORMATION ,

Continue d

Siltstone and claystone, gray .

Lignite and claystone .

HELL CREEK AND FOX HILLS

FORMATIONS, UNDIFFERENTIATE D

Siltstone and claystone, gray .

Sandstone and siltstone ,
clayey, fine to medium ,

carbonaceous .

Siltstone and claystone, gray ,

carbonaceous .

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

Sandstone, silty, fine to

medium.

Siltstone, clayey, gray ,

Sandstone, silty, fine to

medium.

PIERRE SHALE

Shale, gray .



LOCATION :
NDSWC 5555, 5943, 5944, Continued

148-102-15DDA1, 2, 3
DATE DRILLED : 9/04/7 9

2385ALTITUDE:
EFT. NGVD)

DEPTH : 187 5
(FT)

GAMM A
RAY

RESISTIVITY
OHMM)

DESCRIPTION Of DEPOSITS

111



NDSWC 5555, 5943, 5944, Continue d
LOCATION : 148-102-15DDA1, 2,

	

3
DATE DRILLED : 9/04/79

ALTITUDE:
(FT, NGVDI

2385
DEPTH :

	

187 5
(FT(

GAMM A
RAY

RESISTIVITY
IOHM•MI

DESCRIPTION OF DEPOSIT S

130 0

1400

1500

60 0

1700

1800

190 0

2000

-2100-

-2200 -

2300-

2400 11 2



LOCATION : 148-102-15DDA2

ALTITUDE : 238 5
(FT, NGVD)

NDSWC 5943, Continued

DATE DRILLED : 9/04/7 9

DEPTH: 150 0
(FT)

113



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

ALTITUDE : 238 5
(FT, NGVD1

TEMPERATURE (°F )
!

	

I

	

\

	

1
55

	

60

	

65

	

70

	

75

	

80

1300 '

1400-

1500-

1600

1700 -

1800

1900

2000

2100

2200 -

-2300 -

55

	

60

	

65

	

70

	

75

	

80

11 4
240a

DATE DRILLED : 9/04/7 9

DEPTH : 150 0
(FT)

DESCRIPTION OF DEPOSITS



148-103-02BB D
(Log modified from Francis Boyce Water Well )

Altitude :

GEEOLOGIC
SOURCE

2380 feet

	

Date drilled : 11/10/6 3

DEPTH
(FEET )MATERIAL

THICKNESS
(FEET )

Topsoil and clay 	 4 4

Sandstone	 11 1 5

Clay, dark	 33 48

Coal	 2 50

Shale, gray	 35 85

Sand strata, gray; water	 7 92

Coal	 7 99

C l ay , gray	 6 105

148-103-07CD D

(Log modified from Francis Boyce Water Well )

Altitude: 2280 feet

	

Date drilled:

	

6/23/6 9

Topsoil and yellow clay 	 18 1 8

Sand, coarse, and yellow clay 	 11 29

Clay, yellow, chalky	 16 45

Clay, gray, firm 	 19 64

Coal	 8 72

Clay, gray	 4 76

Coal	 3 79

Shale, gray	 28 10 7

Rock	 4 11 1

Shale, gray, hard	 27 138

Sandstone ; 1-1/2 gallons per minute	 7 14 5

Shale, gray	 55 200

Coal	 2 20 2

Clay	 1 203

Rock	 1 204

Shale, hard	 4 208

Sandstone ; 3 gallons per minute	 8 21 6

Shale, gray	 8 22 4

148-103-080D0

(Log modified from Francis Boyce Water Well )

Altitude : 2300 feet

	

Date drilled : 10/26/64

Topsoil and clay	 10 1 0

Clay, yellow	 20 3 0

Coal	 4 34

Clay	 2 36

Coal	 2 38

Clay, gray	 39 7 7

Coal	 3 80

Clay, gray	 51 131

Shale layers and water-bearing sandstone	 44 17 5

115

4



NDSWC 594 2
LOCATION : 148-103-09ABB

ALTITUDE :

	

230 0
(FT, NGVD)

NEUTRON

	

S .P.
(API)

	

(MVI

0-2 0

100
20-5 5

200 55-6 5

65-21 0

210-250300

250-37 0

370-390
400

390-590

600

590-61 0
600 610-69 0

690-70 0

700 700-73 5

800 735-760

760-920

900

1000

1100

1200 - 11 6

DATE DRILLED : 7/07/8 1

DEPTH : 92 0
(FT )

DESCRIPTION OF DEPOSITS

Colluvium.

SENTINEL BUTTE MEMBER O F
FORT UNION FORMATION

Siltstone and sandstone ,
clayey, yellowish-brown.

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATION

Lignite .

Siltstone and sandstone, gray ;
lignitic at 155 feet .

Claystone, silty, gray .

Siltstone and sandstone, gray .

Claystone, silty, gray ,

Siltstone and sandstone, gray ;
lignitic at 460 feet .

Siltstone and claystone .

Sandstone, silty, fine to
medium, gray .

Siltstone and claystone .

Siltstone and lignite.

LOWER PART O F
FORT UNION FORMATIO N

Siltstone and claystone ,
brownish-gray .

Siltstone and claystone ,
sandy, carbonaceous .



LOCATION : 148-103-09AB B

ALTITUDE : 230 0
(FT, NGVD)

GAMMA
RAY

NDSWC 5942, Continue d

RESISTIVITY
(OHM-M)

DATE DRILLED : 7/07/8 1

DEPTH : 920
(FT)

DESCRIPTION OF DEPOSITS

10 0

200

30 0

40 0

500

600

700

80 0

900

000

100

200 117



NOSWC 5942, Continued

LOCATION : 148-103-09AB B

ALTITUDE : 2300

1FT, NGVD)

TEMPERATURE (9 F )

55

	

60

	

65

	

70

	

75

10 0

200

300

400

500 -

600 -

700 -

800 -

900

1000

1100-

55

	

6o

	

65

	

70

	

7

1200
118

6o

DATE DRILLED : 7/07/8 1

DEPTH : 92 0
(FT)

DESCRIPTION OF DEPOSITS



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

Altitude : 2285 feet Date drilled : 12/20/66

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Clay	 104 10 4

Sand; thin lenses	 5 109

Clay	 15 12 4

Sand	 6 130

148-104-14DAD

(Log modified from Francis Boyce Water Well )

Altitude : 2440 feet

	

Date drilled : 11/15/68

Topsoil and clay 	 5 5

Rock	 1 6

Clay, sandy	 40 4 6
Clay, sandy, bluish-gray	 18 6 4

Coal	 8 7 2

Shale, gray	 117 189

Coal	 3 192

Shale, gray, firm	 78 27 0

Goal	 3 27 3

Shale and layers of drift sand	 35 308

Rock	 4 31 2

Shale, gray	 10 32 2

Coal	 2 32 4

Shale, gray	 72 39 6

Rock	 4 400
Shale, hard	 37 43 7
Sandstone ; water strata	 23 46 0

148-104-23CCC
(Log modified from Francis Boyce Water Well )

Altitude : 2450 feet

	

Date drilled : 9/16/68

Topsoil and clay 	 8 8
Clay and scoria	 9 1 7

Clay, firm	 46 63

Coal	 12 7 5

Shale, gray	 40 11 5

Rock	 1 11 6

Shale, gray , firm	 39 15 5

Rock	 2 15 7

Shale, gray	 21 17 8

Goal	 2 18 0

Shale, gray	 82 26 2

Coal	 3 26 5

Shale, gray	 2 267

Coal	 2 269

Shale, gray	 42

3

31 1

31 4-------------------------------------------
12 32 6gr	Ell'-- -----	 2 328

Shale, gray	 41 369

Sandstone, fine, hard	 38 407

No description available	 98 505

11 9



148-104-30BAC
(Log modified from Boyce Drilling, Inc . )

Altitude :

GEOLOGI C
SOURCE

2055 fee t

MATERIAL

Date drilled :

THICKNES S

	 (FEET)	

6/02/7 7

DEPT H

(FEET )

Topsoil

	

and yellow clay	 13 1 3
Clay, gray, and coal

	

layers	 672 68 5
Drift sand, fine 	 40 72 5
Clay , gray	 85 81 0

Drift sand, fine 	 15 82 5
Clay, gray, and coal layers 	 307 113 2
Rock	 3 113 5

Clay, hard	 35 117 0
Clay, sandy, gray	 56 122 6

Rock	 1 122 7

Clay, sandy	 48 127 5
Rock	 1 127 6
Clay, sandy	 20 129 6

Rock, very hard	 2 129 8
Clay, sandy	 94 139 2
Rock, hard	 10 140 2

Fox Hills Sandstone	 58 1460

148-105-13CCA

(Log modified from Boyce Drilling, Inc . )

Altitude : 2115 feet

	

Date drilled : 3/29/80

Sand, brown, and brown clay 	 60 60
Clay, gray ; coal layers	 250 310

Coal	 10 320

Clay, gray	 170 490
Sandstone	 2 492

Clay, gray ; small coal layers 	 320 81 2
Sandstone	 4 816

Clay, gray	 124 940
Sand, fine	 30 970

Clay, gray	 170 1140
Sandstone	 2 114 2

Clay, gray	 7 1149

Sandstone	 2 115 1
Clay, sandy, gray	 70 122 1
Sandstone	 1 1222
Clay, sandy, gray	 63 1285

Sandstone	 2 1287

Clay, gray	 16 130 3
Sandstone	 59 136 2
Clay, sandy	 13 137 5
Sand ; water	 49 142 4
Sandstone	 2 142 6
Sand ; water	 34 146 0

12 0



NDSWC 11394
LOCATION : 148-105-15ADA

	

DATE DRILLED : 9/30/80

ALTITUDE : 1950

	

DEPTH : 6 7
IFT, NGVD)

	

(FT)

POTENTIAL (NV)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-6

	

Silt, clayey, dark-yellowish-
brown .

ALLUVIU M

	

6-29

	

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

LAKE BED S

	

29-41

	

Silt, clayey, gray .

GLACIAL OUTWASH

	

41-46

	

Sand ; clay lenses .

	

46-61

	

Sand and gravel, lignitic .

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

	

61-67

	

Sandstone, slightly clayey ,
fine, moderately well sorted .

20

40

60

80

100

120

140

160 -

160 -

200 -

220 -

240 12 1

MOO

	

M11MIM -



148-105-26DD8

(Log modified from Boyce Drilling, Inc . )

Altitude :

GEOLOGI C

SOURCE

2040 feet

	

Date drilled : 9/15/7 3

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Sand, brown	 38 3 8

Coal	 3 4 1

Clay, gray	 127 16 8

Sandstone	 9 177

Clay, gray	 6 183

Coal	 490 673

Shale, sandy, gray	 277 950

Sandstone	 2 952

Shale, sandy, gray	 293 124 5

Sandstone	 1 124 6

Sand	 44 1290

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

Altitude : 2070 feet

	

Date drilled :

	

8/26/6 7

Topsoil	 2 2

Clay, yellow	 36 38

Sand and fine rockfill	 4 42

Coal	 3 4 5

Clay, gray , soft	 10 55

Coal	 }	 2 57

Shale, gray, hard	 14 7 1

Rock	 1 72

Shale, gray, hard	 45 11 7

Sheet rock, gray, hard	 2 119

Shale, gray, hard	 26 14 5

Sandstone, fine ; water-bearing strata	 23 16 8

Shale	 2 170

148-105-36BDO

(Log modified from Francis Boyce Water Well )

Altitude : 1990 feet

	

Date drilled :

	

8/21/67

Topsoil	 3 3

Clay, gray	 12 1 5

Scoria, fine ; rock ; and soft clay	 15 3 0

Rock, fine, and sand 	 15 45

Clay, rubbery ; fine rock ; and scoria	 I5 60

Sand, fine, and coal slack	 30 9 0

Sand, coarse, and fine soft gravel	 40 13 0

Clay, gray	 10 140

Rock, gray, hard	 5 14 5

Shale, bluish-gray	 4 149

Coal	 26 17 5

Sandstone	 5 180

122



NDSWC 5636

LOCATION : 148-105-36CDC 1

ALTITUDE : 204 0
(FT . NGVD)

GAMMA
RAY

DATE DRILLED : 10/15/7 9

DEPTH : 16 2
(FT)

DESCRIPTION OF DEPOSITS

RESISTANC E
(OHMS)

200 -

250 -

50 -

too -

150 -

COLLUVIU M

	

0-30

	

Clay, very silty, sandy, dark-
yellowish-brown ; scori a
pebbles .

LAKE BED S

	

30-49

	

Clay, dark-yellowish-brown ,
soft.

	

49-90

	

Clay, silty, olive-gray, soft .

GLACIAL OUTWAS H

	

90-103

	

Sand, fine to medium ,
lignitic ; thin gravel lenses .

	

103-136

	

Sand, medium to very coarse ,
lignitic ; fine to coarse
gravel lenses .

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

	

136-138

	

Limestone, light-gray, hard.

	

138-144

	

Claystone, dark-gray, smooth ,
tight .

	

144-162

	

Siltstone, medium-bluish-gray .

300

148-105-36CDC 2

(Log modified from Boyce Drilling, Inc . )

Altitude :

GEOLOGIC
SOURCE

2115 feet

	

Date drilled : 1/04/80

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Sand ; layers of gravel	 150 15 0

Clay, gray	 45 19 5
Coal	 10 20 5
Sand, fine, gray 	 25 23 0
Clay, gray ; small coal layers	 340 57 0

Sandstone	 2 57 2

Clay, gray	 23 59 5
Sandstone	 1 59 6
Clay, gray	 329 92 5
Sand, fine	 15 94 0

Clay, gray ; small sandstone layers	 265 120 5

Sand, gray ; water	 75 128 0
Clay , gray	 -- 1280

123



NDSWC 563 3

RESISTANCE
(OHMS)

LOCATION : 148-105 -36CDD

ALTITUDE : 201 8
IFT, NGVDI

GAMM A
RAY

DATE DRILLED : 10/14/7 9

DEPTH : 142
IFT)

DESCRIPTION OF DEPOSITS

COLLUVIU M

0-30

	

Clay, very silty, greenish-
yellowish-brown ; organi c
streaks .

ALLUVIU M

30-44

	

Sand and fine gravel ;
predominantly scoria .

LAKE BED S

44-49

	

Clay, olive-gray, soft ,
plastic .

49-61

	

Clay, silty, sandy, olive-gra y
to dark-gray ; lignite an d
limestone pebbles .

61-94

	

Clay, olive-gray, soft ; san d
and gravel layers .

GLACIAL OUTWAS H

94-121

	

Sand and gravel, silty ,
clayey, gray .

121-135

	

Gravel and sand .

TONGUE RIVER MEMBER O F
	 FORT UNION FORMATIO N

135-141

	

Limestone, gray, hard .

141-142

	

Claystone, light-gray ,
bentonitic .



NDSWC 563 4

LOCATION : 148-105-36DC D

ALTITUDE : 2020
IFT, NGVD)

GAMMA

	

RESISTANC E
RAY

	

(OHMS)

0-2 2

50

22-3 4

100

34-8 0

150

80-9 6

200
96-14 6

146-15 3
250

153-15 7

300 157-17 2

172-17 6

176-18 2

350

400

450

500

550

600

	

125

DATE DRILLED : 10/15/7 9

DEPTH : 18 2
(FT)

DESCRIPTION OF DEPOSIT S

COLLUVIU M

Clay, silty, slightly sandy ,

dark-yellowish-brown .

ALLUVIUM

Sand and gravel, fine t o
coarse ; predominantly scori a

with dark-gray clay layers .

LAKE BED S

Clay, silty, slightly sandy ,
olive-gray to medium-dark-

gray, lignitic, soft.

GLACIAL OUTWASH

Sand, fine to medium ,
lignitic ; a few medium-gray
to dark-gray clay layers .

Sand and gravel .

TONGUE RIVER MEMBER OF

	 FORT UNION FORMATIO N

Sandstone, very silty, very
fine, light-bluish-gray t o
medium-gray.

Siltstone, sandy, light-gray .

Claystone, dark-gray, organic .

Lignite .

Claystone, dark-greenish-gray ,

organic .



NDSWC 563 5

RESISTANC E
(OHMS )

LOCATION : 148-105-350D D

ALTITUDE : 200 2
IFT, NGVD)

GAMMA
RAY

50 -

100

150 -

250

300

350

DATE DRILLED : 10/15/7 9

DEPTH : 182
(FT)

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-22

	

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

ALLUVIU M

	

22-41

	

Gravel ; predominantly scori a
with dark-gray clay layers .

LAKE BED S

	

41-72

	

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

	

72-83

	

Clay and fine sand layers .

GLACIAL OUTWAS H

	

83-96

	

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

	

96-155

	

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

TONGUE RIVER MEMBER O F
	 FORT UNION FORMATIO N

	

155-160

	

Siltstone, slightly sandy ,
light-brownish-gray, slightl y
organic, micaceous .

	

160-164

	

Claystone, dark-gray, waxy .

	

164-168

	

Claystone, silty, dark-brown ,
carbonaceous .

	

168-176

	

Lignite .

	

176-182

	

Claystone, dark-brown ,

carbonaceous .

400

450

500

550

126



(Log modified from Frederickson's Inc . )
LOCATION : 149-094-14BA DATE DRILLED : 7/21/7 0

ALTITUDE : 2160 DEPTH : 1746
(FT, NGVOI

	

(FT)

RESISTANCEIOHMSI

	

DESCRIPTION OF DEPOSITS

	

0-20

	

Clay, yellow.

	

20-60

	

Clay, yellowish-blue .

	

60-99

	

Shale, gray.

	

99-114

	

Shale, bluish-gray, and coa l
lenses.

	

114-186

	

Shale, gray.

	

186-228

	

Shale, brown, and coal lenses .

	

228-229

	

Rock, gray .

	

229-271

	

Sand, shaly, gray .

	

271-330

	

Shale, sandy, gray, and coal .

	

330-334

	

Limestone.

	

334-395

	

Shale, gray, and coal lenses .

	

395-433

	

Shale, green, sticky .

	

433-518

	

Shale, gray .

	

518-533

	

Shale, sandy, gray, and coal .

	

533-570

	

Shale, gray, and sand lenses .

	

570-631

	

Shale, gray, and coal .

	

631-645

	

Shale, sandy, gray .

	

645-719

	

Shale, gray.

	

719-839

	

Shale ; sand and coal lenses .

	

839-970

	

Shale, gray.

	

970-1165

	

Shale, multicolored .

1165-1173 Sand, gray ; black specks.

1173-1203 Shale, grayish-black.



(Log modified from Frederickson's Inc.), Continue d
LOCATION : 149-094-14BA

	

DATE DRILLED : 7/21/7 0

ALTITUDE : 216 0
(FT, NOVO)

DEPTH: 1746
(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

	

1203-1266

	

Shale, sandy, grayish-black ;
some coal .

	

1266-1274

	

Sand .
1300

1400

1500

1800

1700

	

1274-1287

	

Shale, grayish-black, an d
sandstone.

	

1287-1317

	

Shale, sandy, dark-gray .

	

1317-1380

	

Sand.

	

1380-1401

	

Shale, gray .

	

1401-1435

	

Shale, sandy .

	

1435-1515

	

Shale, gray .

	

1515-1527

	

Shale, sandy, gray .

	

1527-1564

	

Sand.

	

1564-1604

	

Shale, gray.

	

1604-1628

	

Sand.

	

1628-1637

	

Shale ; sand lenses .

	

1637-1648

	

Sand .

	

1648-1700

	

Sand ; shale lenses.

	

1700-1746

	

Pierre Shale .

180 0

190 0

2000

2100

2200 -

2300 -

2400 - 128



NDSWC 1135 2
LOCATION : 149-094-21AA D

ALTITUDE : 215 2
(FT, NGVD)

DATE DRILLED : 9/09/8 0

DEPTH : 240
(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

	

0-1

	

Topsoil .

COLLUVIU M

	

1-50

	

Clay, dark-yellowish-brown .

LAKE BEDS AND TILL(? )

	

50-75

	

Clay, silty to almost sandy ,
dark-greenish-gray .

	

75-128

	

Silt, clayey to sandy ,
dark-greenish-gray ; ligniti c
lenses .

GLACIAL OUTWAS H

128-216

	

Sand and gravel, medium to
cobbly, lignitic .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATIO N

Sandstone, fine to medium ,
gray, moderately well sorted ,
subrounded.

216-240

129



NDSWC 11351
LOCATION : 149-094-228BB DATE DRILLED : 9/09/80

ALTITUDE : 2150

	

DEPTH : 140
(FT, NGVD)

	

(FT )

POTENTIAL IMV

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

0-1 Topsoil .

COLLUVIU M

1-26 Clay, dark-yellowish-brown .

26-37 Silt, clayey, brown.

LAKE BEDS AND TILL(? )

Sand, very coarse, yellow .

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

	

96-100

	

Clay, greenish-black .

	

100-102

	

Sand, very coarse, yellow.

	

102-111

	

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

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

	

111-113

	

Lignite.

	

113-115

	

Claystone .

	

115-116

	

Lignite.

	

116-140

	

Claystone, gray.



NDSWC 11353
DATE DRILLED : 9/09/80

DEPTH : 8 0
IFT)

RESISTANCE towns)

	

DESCRIPTION OF DEPOSITS

	

0-1

	

Topsoil .

COLLUVIUM

	

1-16

	

Clay, silty, dark-yellowish-
brown .

	

16-17

	

Sand and gravel, dark-
yellowish-orange.

	

17-42

	

Silt, clayey, dark-yellowish-
brown .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION

	

42-56

	

Claystone, silty, yellowish-
gray.

	

56-80

	

Claystone, dark-greenish-gray ,
hard.

- 80

100

149-094-27C B
(Log modified from Aberle Well Co . )

Altitude : 2345 feet

	

Date drilled :

	

5/19/7 3

THICKNESS DEPTH
SOURCE MATERIAL

	

(FEET)

	

(FEET )

Topsoil	 1

	

1
Clay, yellow	 18

	

1 9
Sand, blue	 4

	

2 3
Clay, gray	 13

	

36

LOCATION : 149 -094- 228CB

ALTITUDE : 2158
IFT. NGVD 1

POTENTIAL (MV )
Cam.

20

40

- 60

GEOLOGIC

13 1



NDSWC 1135 7
LOCATION : 149-095-04CC B

ALTITUDE : 222 6
(FT, NGVD)

DATE DRILLED :

	

9/10/8 0

DEPTH : 140
(FT )

POTENTIAL (MV) RESISTANCE (OHMS(

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-62

	

C1ay, silty, dark-yellowish-
brown.

LAKE BED S

	

62-113

	

Clay, blue to olive-black.

	

113-115

	

Silt, brown .

	

115-117

	

Clay, olive-gray .

Silt, brownish-black to dark-
greenish-gray .

GLACIAL OUTWAS H

	

120-123

	

Sand and gravel, lignitic .

	

123-128

	

Sand and gravel, very coars e
(no fines), subangular ;
predominantly local sedimentar y
fragments .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

	

128-138

	

Sandstone, clayey, fine, gree n
to gray .

	

138-140

	

Claystone, medium-dark-gray ,
cohesive.



NDSWC 11358
LOCATION :

	

149-095-05DC D

ALTITUDE :

	

222 8
(FT, NGVDI

POTENTIAL

	

(MV)

	

RESISTANCE (OHMS)

0-1 5

20
15-7 5

40

60

75-12 3

8 0

100

120 -
123-12 4

124-15 4

140 -

154-15 5

160

155-180
18 0

- 200

- 220

240 133

DATE DRILLED : 9/10/80

DEPTH : 180
(FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Clay, silty, dark-yellowish-
brown .

Silt, clayey, dark-yellowish-
brown.

LAKE BEDS

Clay, dusky-blue.

Detrital lignite.

Clay, dusky-green .

GLACIAL OUTWAS H

Sand and gravel, very coarse ;
predominantly local sedimentary
fragments .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

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



NDSWC 5938
LOCATION : 149-095-06ACC

ALTITUDE : 225 8
(FT, NGVO (

NEUTRON

	

S.P.
(API(

	

(MV(

DATE DRILLED: 6/26/81

DEPTH : 92 0
(FTi

DESCRIPTION OF DEPOSITS

	

0-78

	

Colluvium .

	

78-81

	

Sand and gravel .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

	

81-140

	

Siltstone and claystone .

	

140-260

	

Siltstone and sandstone ,
greenish-gray, carbonaceous .

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATION

	

260-285

	

Claystone and lignite .

	

285-340

	

Siltstone and claystone, gray.

	

340-390

	

Siltstone and sandstone .

	

390-465

	

Siltstone and claystone, gray.

	

465-480

	

Lignite .

	

480-655

	

Siltstone and sandstone, gray .

	

655-690

	

Claystone and lignite .

	

690-745

	

Siltstone and claystone, gray .

	

745-840

	

Siltstone and sandstone, gray ,
lignitic .

	

840-900

	

Sandstone, fine to medium ,
gray .

	

900-920

	

Siltstone and claystone .

10 0

200

700 -

-t000 -

-1100 -

-1200 134



NDSWC 5938, Continue d
LOCATION : 149-095- 06AC C

ALTITUDE : 2258
(FT.NGVDI

DATE DRILLED : 6/26/8 1

DEPTH : 92D
IFT)

GAMMA

	

RESISTIVITY
RAY

	

IoHwtl

DESCRIPTION OF DEPOSIT S

135



NDSWC 1135 9

LOCATION : 149-095-06DAA

	

DATE DRILLED :

	

9/11/8 0

ALTITUDE : 2250

	

DEPTH: 140

(FT, NGVD)

	

(FT)

POTENTIAL IMV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

0-61

	

Clay to silt, dark-yellowish -

brown ; interbedded .

20

40

LAKE BED S

61-87

	

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

- 80

- 100

- 120

- 140

	

87-88

	

Silt, brown, carbonaceous .

	

88-105

	

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

	

105-116

	

Clay, dark-gray to dark-
greenish-gray, hard.

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

	

116-119

	

Sandstone, somewhat clayey or
silty, fine, gray .

119-127----'Claystone, bluish-green ,
consolidated .

	

127-134

	

Lignite .

	

134-140

	

Sandstone, silty, fine .

16 0

180

220

240 136



NDSWC 1135 6
LOCATION : 149-095-08ADA

	

DATE DRILLED :

	

9/10/80

ALTITUDE : 2222

	

DEPTH : 200
(FT, NGVD)

	

(FT)

POTENTIAL (MV) RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS

COLLUVIUM

Clay, dark-yellowish-brown .0-36

Silt, clayey, brown to olive -
black .

LAKE BEDS

Clay, dark-gray ; greenish-gray
stringers.

	

75-108

	

Clay, dark-bluish-gray.

	

108-118

	

Silt, dark-yellowish-brown .

	

118-119

	

Sand, lignitic .

	

119-126

	

Clay, silty, olive-black .

GLACIAL OUTWAS H

	

12 .-137

	

Sand and gravel, very coars e
(no fines) ; mixed composition .

	

137-186

	

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

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION

	

186-200

	

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

36-66

66-75



LOCATION : 149-095-15CBB

ALTITUDE : 222 0
IFT, NGVD )

POTENTIAL IMV)

NDSWC 1135 4

RESISTANCE (OHMS)

DATE DRILLED : 9/1018 0

DEPTH : 120
(FT)

DESCRIPTION OF DEPOSITS

	

0-1

	

Topsoil .

	

COLLUVIUM

1-109 Silt, clayey, dark-yellowish-
brown ; thin lenses of sand an d
gravel .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATIO N

109-114

	

Sandstone, fine, well-sorted .

114=117

	

Lignite.

117-120

	

Claystone, grayish-green .

240-

	

138



LOCATION : 149-095-16DAD

ALTITUDE : 223 0
(IT, NGVD )

POTENTIAL (nrvl

NDSWC 11355

RESISTANCE (OHMS)

DATE DRILLED :

	

9/10/8 0

DEPTH : 14 0
(ST)

DESCRIPTION OF DEPOSITS

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

COLLUVIUM

Silt, clayey, dark-yellowish-
brown .

Clay, silty, dark-yellowish-
brown .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION

108-140

	

Claystone, silty, dark-
greenish-gray .

20

40

80

too

120 -

140 -

160

180

20 0

220 -

240 - 139



149-096-03DD D
(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

2380 feet

	

Date drilled : 10/01/7 6

DEPTH

(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil	 4 4

Clay	 33 3 7

Clay, gritty	 7 4 4

Clay, blue	 19 6 3

Sand	 12 7 5

Hard shell	 3 7 8

Sand, gray	 14 9 2

Sand, blue	 3 95

149-096-27CB A
(Log modified from Ralph Wold Well Drilling )

Altitude : 2045 feet

	

Date drilled : 6/21/7 2

75 7 5

3 7 8
17 9 5
2 9 7

31 12 8
--------------------------------------------- - 4 13 2

clay 11 143
2 145

48 193

3 196

28 224
3 227

70 297

11 308
3 311

99 410

6 41 6

sandy	 80 496

coal	 6 502

clay	 83 58 5

coal	 8 593

clay	
112 70 5

Sand	 22 72 7

Clay	 33 76 0

Sand	 14 77 4

Rock	 3 77 7

Clay	 21 79 8

Coal	 10 80 8

Shale	 292 110 0

Coal	 15 111 5

Shale	 65 118 0

coal	 10 119 0

Shale	 20 121 0

Sand	 50 126 0

Shale	 117 137 7

Sand	 63 144 0

14 0



NDSWC 1136 4

LOCATION : 149-097-16BBB

ALTITUDE : 1952
IFT, NGVD)

0- 8

20
8-12

40 12-1 6

16-29

60

29-4 0

80
40-6 0

60-9 2

100

120 92-107

140

DATE DRILLED :

	

9/16/80

DEPTH : 107
IFT)

LAKE BEDS

Clay, olive-gray to dark-gray.

GLACIAL OUTWASH

Sand and gravel, fin e
to pebbly, subrounded ;
predominantly local
sedimentary fragments wit h

clay lenses .

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

Sand, very fine to coarse ,
poorly sorted ; gravelly an d

lignitic lenses .

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

SENTINEL BUTTE MEMBER OF

	 FORTUNIONFORMATION	

Sandstone, fine, greenish-gray ,
poorly cemented.

POTENTIAL (MV) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

COLLUVIU M

Silt, clayey, dark-yellowish -
brown .

Clay, silty, dark-yellowish-
brown .

149-098-19CAC
(Log modified from Ralph Wald Well Drilling )

Altitude :

GEOLOGI C
SOURCE

2210 feet

	

Date drilled : 3/24/7 3

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Till

	

and clay	 42 42
Gravel	 3 4 5

Sand	 7 52

Clay	 8 60

14 1



149-099-11AAA

NDSWC 1172 3

Altitude :

GEOLOGI C
SOURCE

2115 feet

	

Date drilled : 9/21/8 1

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET)

Silt and clay, dark-yellowish-brown	 6 6

Sand, fine to very fine	 3 9

Sand, gravel, and clay 	 14 23

Sand and gravel ; sorted	 4 2 7

Sand, gravel, and clay 	 2 29

Claystone, medium-gray 	 11 40

NDSWC 11724

LOCATION: 149-099-11BBB

	

DATE DRILLED :

	

9/21/81

ALTITUDE: 2103

	

DEPTH: 80

(FT, NGVDI

	

(FT)

POTENTIAL tMVI	 RESISTANCE (OHMS(

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-21

	

Silt and clay, dark-yellowish -

brown .

- 20

	

ALLUVIU M

	

21-24

	

Sand and gravel .

	

24-27

	

Silt and clay.

27-57~ Sand and gravel .

100

120

140

160 -

SENTINEL BUTTE AND

TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

57-80

	

Claystone, silty, gray ,
lignitic .

14 2



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

Altitude :

	

2210 feet Date drilled : 7/19/74

GEOLOGIC

SOURCE MATERIAL
THICKNESS

	

DEPT H

	 (FEET)	 {FEET )

Sand	 35 35
Rock	 1 36
Sand	 49 85
Rock	 2 87
Sand	 21 108
Rock	 1 109
Sand	 19 12 8
Coal	 2 130
Clay	 5 135

149-099-12BBA
(Log modified from B 8 K Water Well Drilling Co . )

Altitude: 2120 feet

	

Date drilled :

	

4/09/7 1

Topsoil	 2 2
Sand, brown	 17 1 9
Coal and brown sand	 2 21
Rock	 8 2 9
Sand, brown	 12 41
Gravel, coarse	 4 45
Clay, sandy, brown	 6 5 1
Clay, brown	 27 7 8
Clay, blue	 5 8 3
Clay, sandy, blue	 13 9 6
Sand, grayish-blue	 30 12 6

149-099-3100 0
(Log modified from Ralph Wold Well Drilling )

Altitude : 2370 feet

	

Date drilled: 6/05/7 6

Clay, sandy	 38 38
Coal	 22 60
Clay	 20 80
Coal	 17 9 7
Clay	 31 12 8
Coal	 12 14 0
Rock	 2 14 2
Clay	 58 20 0
Coal	 12 21 2
Clay	 49 26 1
Rock	 1 26 2
Clay	 15 27 7
Coal	 13 29 0
Clay	 29 319
Clay, sandy	 31 350
Coal	 8 358
Clay	 5 36 3
Coal	 22 38 5
Clay	 36 42 1
Clay, sandy	 39 460
Clay; interbedded with coal 	 110 570
Coal	 6 576
Sand	 3 579
Coal	 11 590
Sand	 40 630
Sandstone	 5 635

14 3



149-100-14AAA
(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGI C

SOURCE

2160 feet

	

Date drilled : 9/20/7 5

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil	 2 2

Sand	 4 6

Sandstone	 24 30

Sand	 15 4 5

Clay	 4 4 9

Coal and water	 6 5 5

clay	 7 6 2

Clay, gritty	 16 7 8

coal	 1 7 9

Clay	 4 8 3

Sand	 12 9 5

149-100-14ABA
(Log modified from Thompson Drilling Co . )

Altitude : 2185 feet

	

Date drilled : 10/26/77

Topsoil	 3 3

clay	 57 60

coal	 2 62

clay	 28 90

Sand	 5 9 5

clay	 25 120

14 4



NDSWC 1158 9
LOCATION: 14 9 -100- 25 C B B DATE DRILLED :

	

5/20/8 1

ALTITUDE : 2154 DEPTH :

	

10 0
(FT, NGVO) (FT )

POTENTIAL (mv( RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS

COLLUVIU M

0-37

	

Silt, dark-yellowish-brown ,
argillaceous .

37-63

	

Clay, dark-yellowish-brown ,
cohesive .

63-71

	

Sand, fine .

	ALLUVIUM

71-82

	

Sand and gravel .

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATIO N

82-100

	

Sandstone, fine .

14 5



NDSWC 11590
LOCATION : 149 -100 - 26 AAA

ALTITUDE : 2158
(FT. NGVO)

DATE DRILLED :

DEPTH : 24 0
IF ri

5/20/8 1

(MV) RESISTANCE (OHMS)POTENTIAL DESCRIPTION OF DEPOSITS

COLLUVIU M

0-80

	

Silt and clay, dark-yellowish-
brown.

LAKE BEDS

	

80-129

	

Clay, dark-greenish-gray ,
cohesive .

	

129-176

	

Silt, olive-black ,
carbonaceous, lignitic.

ALLUVIU M

	

76-201

	

Sand and gravel, lignitic .

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATION

	

230-240

	

Claystone, silty, sandy ,
medium-gray .



NDSWC 562 7
LOCATION: 149-100-27CDC

ALTITUDE : 2170
(FT. NGVD)

DATE DRILLED : 10/12/7 9

DEPTH : 12 2
(FT)

GAMMA

	

RESISTANCE
RAY

	

t0HMS I

- 20 -

30 -

- 40 -

- so -

- 60

70

80

90

100

11 0

120

- lo -

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-22

	

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

	

22-61

	

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

LAKE BED S

	

61-67

	

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

ALLUVIUM

	

67-90

	

Sand, very silty, fine t o
medium, dark-gray, lignitic .

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

SENTINEL BUTTE MEMBER OF
	 FORTUNIONFORMATION

147

94-122

	

Siltstone, sandy, bluish-gray ,
tight.



149-100-32AAA
NDSWC 5628

Altitude : 2198 feet

	

Date drilled : 10/12/7 9

GEOLOGIC

	

THICKNESS DEPT H

	 SOURCE	 MATERIAL	 (FEET)	 (FEET )

Topsoil, dark-brown 	 1

	

1
Clay, sandy, silty, dark-yellowish-brown ,

fairly tight, oxidized 	 16

	

1 7

Shale, dark-yellowish-brown, tight, oxidized 	 3

	

2 0
Carbon shale, dark-brown, lignitic, soft ,

sticky	 6

	

2 6
Shale, bluish-green, tight, waxy 	 16

	

4 2

NDSWC 1158 8

LOCATION : 149-100-358BA

	

DATE DRILLED :

	

5/20/8 1

ALTITUDE: 2173

	

DEPTH: 60

IFT, NGVD)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

COLLUVIUM

	

0-32

	

Silt, dark-yellowish-brown ,
argillaceous .

- 20 -

	

ALLUVIU M

	

32-38

	

Sand, coarse.

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,

UNDIFFERENTIATED, O F

FORT UNION FORMATION

	

38-41

	

Claystone, yellow.

	

41-43

	

Lignite.

	

43-60

	

Claystone, dark-greenish-gray .

- 40

- 100

- 120

-140 -

-160-, 148



NDSWC 562 6

RESISTANCE
(OHMS)

0-2 1

14 9

LOCATION : 149-100-35BBB

ALTITUDE : 216 8
(FT, I GVDI

GAMM A
RAY

to o

11 0

120 -

DATE DRILLED : 10/12/7 9

DEPTH :

	

10 2
(FT )

DESCRIPTION OF DEPOSITS

COLLUVIU M

Clay, sandy, silty, dark-
yellowish-brown to greenish-
yellowish-brown, soft .

-

20 -

10 -

30 -

40 -

21-55

	

Clay, silty, sandy, yellowish -
brown ; many sand and grave l
lenses .

ALLUVIUM

55-72

	

Sand, silty, gravelly .

BO -

-

	

70 72-7 4

74-83

-

	

80

83-9 1

91-102

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

Sandstone, silty, clayey ,
fine, dark-yellowish-brown .

Sandstone, silty, medium ,
dark-gray .

Siltstone, sandy, bluish-gray.

Sandstone, medium, greenish-
blue.



149-101-11CB8
NDSWC 1155 9

Altitude :

GEOLOGI C
SOURCE

2251 feet

	

Date drilled : 5/07/81

DEPT H

(FEET )MATERIAL
THICKNESS
(FEET )

Silt, dark-yellowish-brown	 20 20
Clay, silty, dark-yellowish-brown	 6 26
Mudstone, dark-yellowish-brown	 1 27
Claystone, dark-greenish-gray to olive-gray 	 8 35
Lignite,

	

silty	 5 40

NDSWC 1156 0
LOCATION : 149-101-11CC B

ALTITUDE : 225 3
(FT, NGVD1

DATE DRILLED :

DEPTH : 120
IFTI

5/07/8 1

15 0

POTENTIAL IMVI RESISTANCE IOHMSI

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-20

	

Silt, dark-yellowish-brown ,
argillaceous .

	

20-30

	

Clay, silty, dark-yellowish-

brown .

LAKE BED S

	

30-62

	

Clay, silty, olive-gray .

	

62-77

	

Clay, olive-black, cohesive .

	

77-97

	

Silt, sandy, olive-black ,
lignitic.

GLACIAL OUTWAS H

	

97-101

	

Sand and gravel, lignitic .

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATIO N

	

101-120

	

Sandstone and siltstone, olive -
gray .



NDSWC 11558
LOCATION : 149-101-14BB A

ALTITUDE : 227 7
(FT, NGVO)

DATE DRILLED :

DEPTH : 180
fFTI

5/07/8 1

POTENTIAL (MK

/

RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS

COLLUVIUM

Silt and clay, dark-yellowish-
brown.

0-44

LAKE BEDS

	

44-96

	

Clay, olive-gray, carbonaceous .

GLACIAL OUTWASH

	

96-116

	

Sand and gravel, scoriaceous ,
lignitic.

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORTUNIONFORMATIO N

Siltstone, sandy, very fine t o
fine, lignitic.



NDSWC 562 3
LOCATION : 149-101-34CC D

ALTITUDE : 227 5
(FT, NGVD)

DATE DRILLED : 10/11/7 9

DEPTH: 12 2
(FT)

GAMMA

	

RESISTANC E
RAY

	

(OHMS)

DESCRIPTION OF DEPOSITS

COLLUVIU M

0-35

	

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

- ID -

20 -

30 -

- 40 -

50 -

- 70 -

80 -

- 100 -

	

115-117

	

Lignite .

	

117-122

	

Claystone, dark-gray .

- 110 -

35-92

	

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

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

92-115

	

Claystone, silty, greenish -
blue.

-120 -

	

152



NDSWC 1156 2
LOCATION : 149-102-03BC B

ALTITUDE : 214 0
HT, NGVD)

DATE DRILLED :

DEPTH : 60
(FT)

5/07/8 1

POTENTIAL (Mv)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-7

	

Silt, dark-yellowish-brown ,
argi l laceo(1s .

	

7-10

	

Sand and gravel .

	

10-15

	

Silt, yellowish-brown.

	

15-16

	

Sand and gravel .

LAKE BEDS

	

16-20

	

Silt, olive-gray.

	

20-44

	

Clay, olive-gray .

GLACIAL OUTWASH

	

44-48

	

Sand and gravel .

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

	

48-60

	

Sandstone, fine .

- 100

- 120

140

160

16 0

- 220 -

- 240 153



149-102-038C C
NDSWC 11564

Altitude : 2150 feet Date drilled : 5/07/8 1

GEOLOGIC THICKNESS DEPTH

SOURCE MATERIAL (FEET) (FEET )

Silt, dark-yellowish-brown, argillaceous	 25

	

2 5

Sandstone, fine, lignitic 	 15

	

40

149-102-04AAD

NDSWC 1156 3

Altitude : 2140 feet

	

Date drilled : 5/07/81

Silt, dark-yellowish-brown, argillaceous	 22 2 2

Clay, sandy, olive-gray	 7 2 9

Claystone, gray, consolidated	 11 4 0

149-102-11CCC 1
(Log modified from Thompson Drilling Co . )

Altitude: 2210 feet

	

Date drilled : 4/19/74

Soil	 3 3

Sand, soft	 I2 1 5

Sand, soft ; water	 25 40

149-102-11000 2
(Log modified from Thompson Drilling Co . )

Altitude : 2210 feet

	

Date drilled :

	

3/15/7 6

Topsoil	 3 3
Sand, loose	 13 1 6

Sand, soft	 25 41

Clay	 7 4 8
Sand and gravel	 8 5 6

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

Altitude : 2170 feet

	

Date drilled :

	

8/27/7 5

Topsoil	 2 2
13 1 5

Sand, dirty, soft	 10 25
Sand, clean	 10 35

Clay	 17 5 2
Sand and pebbles	 3 55
Clay	 1 5 6
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NDSWC 1156 1
LOCATION : 149-102-14AAB

ALTITUDE : 218 0
(FT, NGVD1

DATE DRILLED :

DEPTH : 60
(FT)

5/07/8 1

POTENTIAL (Mv) RESISTANCE (owas)

	

DESCRIPTION OF DEPOSITS

COLLUVIUN

	

0-19

	

Silt, dark-yellowish-brown ,
argillaceous .

	

19-23

	

Sand and gravel .

	

23-41

	

Silt, dark-yellowish-brown ,
argillaceous .

	

41-44

	

Sand and gravel .

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORTUNION FORMATION ,

	

44-60

	

Claystone, gray, consolidated.

100

120 -

140

180

180

240 155



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

Altitude :

GEOLOGIC
SOURCE

2510 fee t

MATERIAL

THICKNESS
(FEET)

DEPT H

(FEET )

Fill	 12 12

Sandstone	 3 1 5

Sand	 19 3 4

Rock	 2 3 6

Shale	 48 8 4

Coal	 2 8 6

Shale	 19 10 5

Coal	 13 11 8

Shale	 17 135

Rock	 1 13 6

Shale	 79 21 5

Coal	 3 21 8

Shale	 100 31 8

Rock	 4 322

Shale	 203 525

Coal	 10 53 5

Shale	 140 67 5

Coal	 10 68 5

Shale	 35 72 0

Sand	 1 72 1

Shale	 289 101 0

Rock	 3 101 3

Shale	 95 110 8

Rock	 2 1110

Shale	 80 119 0

Coal	 6 119 6

Shale	 24 122 0

Shale, brown	 20 1240

Shale	 45 128 5

Rock	 4 1289

Shale	 6 129 5

Coal	 3 129 8

Shale	 67 136 5

Coal	 5 137 0

Rock	 2 1372

Shale	 33 1405

Coal	 10 141 5

Shale	 102 151 7

Coal	 8 152 5

Shale	 40 156 5

Coal	 8 1573

Sand-

	

-

	

-	 47 162 0

Shale	 15 163 5

Coal	 5 1640

Shale	 60 1700

Rock	 5 170 5

Shale	 35 174 0

Coal	 15 175 5

Shale	 15 1770

Sand	 10 1780

Shale	 5 178 5

Sand	 10 179 5

Shale	 10 180 5

Sand	 110 191 5

Shale	 5 1920

15 6



149-104-05CD C
(Log modified from Francis Boyce Water Well )

Altitude :

GEOLOGI C
SOURCE

1947 feet

	

Date drilled : 8/10/6 7

DEPTH
(FEET )MATERIAL

THICKNESS
(FEET )

Topsoil and yellow clay	 5 5

Clay, yellow	 17 22

Clay, yellow, and yellow sand 	 26 48

Coal	 9 57

Clay, gray	 8 6 5

Sand, gray	 3 6 8

Clay, gray	 20 88
Rock, gray	 2 90

Clay, gray	 11 101

Rock, hard	 2 103

Clay or gray shale	 9 11 2

Coal	 2 11 4

Clay, gray	 6 120

Rock	 15 135

Clay or gray shale	 46 18 1

Rock	 2 183

Clay, gray	 22 205

Sandstone, gray	 15 220

Shale, gray	 30 250

Sandstone	 80 330

Shale, gray	 116 446

Coal	 29 47 5

Shale, gray	 84 559

Rock	 2 56 1

Shale, hard	 20 58 1

Sandstone ; artesian water ; 3 gallons pe r

minute	 20 60 1

Shale, medium-hard	 99 700

Shale, gray, hard	 42 74 2

Coal	 6 748

Shale, hard	 22 770

Rock	 4 774

Shale, hard	 38 81 2

Shale, soft	 6 818

Shale, hard	 7 82 5

Sandstone ; 4-1/2 gallons per minute	 10 835

15 7



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

Altitude :

GEOLOGI C
SOURCE

1902 feet

	

Date drilled : 7/06/7 1

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil and brown clay 	 25 2 5

Sand	 36 6 1

Gravel	 26 87
gra	

Clay , grayy	 36 12 3
,

Coal 7 130

Clay, gray	 99 22 9

Sandstone	 1 23 0

Clay, gray	 28 258

Coal	 5 26 3

Shale, gray	 37 300

Sandstone	 2 30 2

Shale, gray	 68 37 0

Coal	 28 398

Shale, gray	 82 480

Coal	 16 496

Clay, sandy, gray	 14 510

Sandstone	 2 512

Shale, gray	 244 756

Coal	 4 760

Sand, gray	 20 78 0

Shale, gray	 87 86 7

Coal	 7 874

Shale, gray	 41 91 5

Coal	 7 92 2

Shale, gray	 9 93 1

Sandstone	 1 93 2

Shale, gray	 224 115 6

Coal	 4 116 0

Clay, sandy, gray	 30 119 0

Sandstone	 2 119 2

Artesian water strata	 28 122 0

149-104-06DDD 1
NDSWC 23

Altitude : 1960 feet

	

Date drilled : 6/07/5 7

Clay, sandy, yellow	 19 19

Sand, fine to medium, dirty 	 2 2 1

Clay, sandy, yellow	 21 4 2

Clay, sandy, light-gray ; some coal	 21 63

Sand, medium and coarse ; some fine gravel

and coal	 7 70

Clay, gray and green, smooth, hard ; For t

Union Formation	 10 80

158



NDSWC 2 4
LOCATION : 149-104-0600[12

ALTITUDE : 196 0
(FT. NGVD)

DATE DRILLED : 6/10/5 7

DEPTH : 90
(FT)

POTENTIAL (MV)

	

RESISTANCE WNNG)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-11

	

Clay, yellow, smooth.

GLACIAL OUTWASH

	

11-56

	

Sand, occasionally clayey, fin e
to coarse, lignitic .

	

56-61

	

Sand, coarse, lignitic.

	

61-82

	

Gravel, fine to coarse ,

lignitic.

	

82-90

	

Gravel, medium to coarse, an d
cobblestones .

100

120

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

Altitude :

	

2075 feet Date drilled : 7/17/7 1

GEOLOGIC

	 SOURCE

	

MATERIAL

THICKNESS

	

DEPTH

	 (FEET)	 (FEET )

Topsoil and brown sand	 35 35
Clay, gray	 15 50

Sand, gray	 30 80
Shale, gray	 10 90
Coal	 5 9 5
Shale, gray	 16 11 1

Coal	 2 11 3

Shale, gray	 21 134
Sandstone	 1 13 5

Sand, gray ; water strata	 18 153

Shale, gray	 5 158

15 9

40

60

I0



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

Altitude :

GEOLOGIC
SOURCE

2090 fee t

MATERIAL

Date drilled :

THICKNESS
(FEET)

11/03/7 9

DEPTH
(FEET )

Sand, brown, and clay 	 45 45

Coal	 3 48

Clay , gray	 87 13 5

Sand, fine, gray	 15 150

Clay , gray	 10 160

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

Altitude : 2040 feet

	

Date drilled : 7/15/7 7

Sand, brown, and clay 	 25 2 5

Clay, gray, and sand ;

	

layers of coal	 63 88

Coal	 10 98

Clay, gray	 2 100
Coal	 3 103

150-094-16ACC1
NDSWC 11360

Altitude : 1861 feet

	

Date drilled : 9/11/80

Sand and silt, very fine ; 40 percent quartz

and 60 percent dark grains	 11 1 1
Sand and gravel, very coarse to pebbly ,

rounded to angular	 7 1 8

Clay, medium-dark-gray, cohesive	 8 2 6

Sand, fine, gray, well-sorted, subangular	 14 4 0

150-094-16ACC 2
NDSWC 1136 1

Altitude : 1861 feet

	

Date drilled : 9/11/80

Clay, silty, dark-yellowish-brown	 12 1 2

Sand	 1 1 3
Sand and gravel, very coarse to pebbly ,

orange, rounded to angular ; oxidized tint	 2 1 5

Clay, medium-dark-gray, cohesive ; Sentinel

Butte bedrock	 4 1 9

Lignite, brownish-black	 1 2 0
Sand, fine, gray, well-sorted, subangular	 4 24
Lignite, brownish-black	 1 2 5

Sand, fine, brownish-black, well-sorted ,

subangular	 5 30

Clay, medium-dark-gray, cohesive	 10 40

150-095-14DCB

(Log modified from Thompson Drilling Co . )

Altitude : 2080 feet

	

Date drilled : 12/13/7 2

Soil	 3 3
Clay, sandy	 17 20

Sand	 15 3 5

16 0



NDSWC 1154 5
LOCATION : 150-095-18DCD

	

DATE DRILLED :

	

5/05/8 1

ALTITUDE : 2245

	

DEPTH : 12 0
(FT, NGVD)

	

(FT )

POTENTIAL (MV) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-5

	

Silt, dark-yellowish-brown ,
argillaceous .

	

5-49

	

Clay, silty, dark-yellowish-
brown.

LAKE BEDS(? )

	

49-76

	

Clay, gray, scoriaceous .

GLACIAL OUTWASH

	

76-90

	

Sand, silty, fine .

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATIO N

	

..z=---97-99

	

Claystone, gray.

	

99-120

	

Sandstone, silty, fine .

90-97

	

Sand, silty, pebbly, brown ,
	 scoriaceous.

161



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

Altitude :

GEOLOGI C
SOURCE

2300 feet

	

Date drilled : 8/23/7 5

DEPT H
(FEET )MATERIAL

THICKNESS
(FEET )

Sand	 5 5

Clay	 45 50

Coal	 4 54

Clay	 6 6 0

Rock	 2 6 2

Clay	 10 7 2

Coal	 33 10 5

Clay	 20 12 5

Clay, sandy, and shale	 35 16 0

Sand	 4 16 4

Clay	 12 17 6

Clay, sandy	 34 21 0

Sand and water	 30 240

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

Altitude : 2370 feet

	

Date drilled :

	

9/08/7 3

Clay	 45 4 5

Coal	 10 5 5

Clay	 6 61

Coal	 3 6 4

Clay	 34 98

Coal	 2 100

Clay	 10 11 0

Sand, coarse	 3 11 3

Clay	 3 11 6

Sand	 10 12 6

Coal	 3 12 9

Clay	 13 142

Coal	 7 149
Sand, hard	 9 15 8

Clay	 14 17 2

Coal	 4 17 6

Clay	 20 19 6

Sand	 26 22 2

Clay	 6 228

Sand, bluish-gray	 44 27 2

Clay	 6 27 8

Coal	 2 280

Clay	 10 29 0
Sand, coal, and water	 10 30 0

I6 2



16 3

NDSWC 6050
LOCATION : 150-096-05 B B C

ALTITUDE : 241 0
(FT. NGVD )

NEUTRON

	

S.P.
(API)

	

(MV)

DATE DRILLED: 12/05/8 1

DEPTH : 106 7
(FT )

DESCRIPTION OF DEPOSIT S

	

0-15

	

Col1uvium.

SENTINEL BUTTE MEMBER OF

	 FORT UNION FORMATION 	

	

15-54

	

Claystone and sandstone .

	

54-124

	

Lignite and claystone .

	

124-275

	

Siltstone and sandstone .

TONGUE RIVER MEMBER O F
	 FORT UNION FORMATION

	

275-450

	

Lignite and claystone, gray .

	

450-680

	

Siltstone and sandstone, gray ,

carbonaceous, lignitic.

	

680-750

	

Siltstone and claystone, gray .

	

750-850

	

Siltstone, sandy, gray .

	

850-875

	

Claystone, silty, gray.

	

875-975

	

Sandstone and siltstone .

LOWER PART O F
FORT UNION FORMATION(? )

	

975-1067

	

Sandstone, fine to medium ,

gray.



NDSWC 6050, Continued
LOCATION : 150-096-05BB C

ALTITUDE : 241 0
(FT, NGVDI

DATE DRILLED : 12/05/8 1

DEPTH : 106 7
IFTI

GAMMA

	

RESISTIVIT Y
RAY

	

IOW-MI

DESCRIPTION OF DEPOSITS

ti	 1

rS

100

- 300

- - 700

s

t

-1000 -

-110 0

-1200 164



NDSWC 6050, Continued
LOCATION : 150-096-05BBC

ALTITUDE : 241 0
(FT. NGV11)

DATE DRILLED : 12/05/8 1

DEPTH : 106 7
(FT)

DESCRIPTION OF DEPOSIT STEMPERATURE (°F )

- 100

- 700 -

- 80 0

300

400 -

800 -

900

1000

1100

1200

55

	

60

	

65

	

70

	

75

	

80
	 I	 I	 I

165



NDSWC 1136 8

LOCATION : 150-096-10ABA

	

DATE DRILLED :

	

9/16/80

ALTITUDE : 2300

	

DEPTH : 180
(FT, NOVO)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

	

0-1

	

Topsoil .

COLLUVIU M

	

1-25

	

Clay, silty, dark-yellowish-
brown .

	

25-51

	

Clay, dark-yellowish-brown.

51-75

	

Silt, brownish-black ,
carbonaceous ; interbedded

with olive-gray clay .

	

75-83

	

Gravel, very coarse ,
scoriaceous ; trace of lignite .

LAKE BED S

	

83-90

	

Silt, brownish-black ,

carbonaceous .

	

90-107

	

Clay, dark-greenish-gray.

GLACIAL OUTWASH

	

107-146

	

Lignite gravel, very coarse ;

interbedded with silty clay.

20

40

60

80

- 100

SENTINEL BUTTE MEMBER OF

	 FORT UNION FORMATION	

146-180

	

Siltstone, occasionally clayey ,

dark-gray to light-gray .

160

180 -

20 0

• 220

240 16 6

120

140



NDSWC 11367
LOCATION : 150-096-10A80

ALTITUDE : 2290
(cT, NGVO)

DATE DRILLED : 9/16/80

DEPTH : 220
)FT )

POTENTIAL /MV)

	

RESISTANCE )OHMS)

	

DESCRIPTION OF DEPOSITS

	

0-1

	

Topsoil .

COLLUVIU M

	

1-80

	

Clay, silty, dark-yellowish-
gray .

LAKE BEDS(? )

	

80-146

	

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

GLACIAL OUTWAS H

	

146-153

	

Sand, lignitic .

SENTINEL BUTTE MEMBER OF
	 FORTUNIONFORMATION

	

153-186

	

Claystone, sandy, gray .

	

186-187

	

Lignite .

	

-187-212

	

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

	

212-220

	

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

167



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

Altitude :

GEOLOGI C
SOURCE

2350 fee t

MATERIAL

Date drilled :

THICKNESS
(FEET)

10/05/7 6

DEPT H

(FEET )

Topsoil	 3 3

Clay, blue	 24 2 7

Clay, dark	 16 43
Clay, blue	 22 6 5
Clay, sandy, gritty	 13 78

Sand, gray	 15 93
Sand, gray, soft 	 7 100

150-096-12DC A
(Log modified from Ralph Wold Well Drilling )

Altitude : 2280 feet

	

Date drilled :

	

9/01/7 4

Clay and scoria	 10 1 0
Rock	 1 1 1
Coal	 7 1 8
Clay	 11 29
Coal	 12 41

Clay, green	 17 58
Coal	 4 62
Clay	 10 7 2
Sand	 48 12 0
Rock	 3 12 3
Sand	 47 17 0
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LOCATION : 150-096-18CDC
NDSWC 6045

DATE DRILLED : 11/07/8 1

16 9

ALTITUDE : 230 0
(FT, NGVD)

NEUTRON

	

S .P.
(API)

	

(MV)

DEPTH: 1300
(FT)

DESCRIPTION OF DEPOSITS

	

0-1

	

Topsoil .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATIO N

	

1-20

	

Siltstone, sandy, clayey ,
yellow.

	

20-21

	

Lignite .

	

21-60

	

Sandstone and siltstone, gray.

	

60-66

	

Lignite .

	

66-435

	

Siltstone and sandstone, fin e
to medium, gray, carbonaceous .

TONGUE RIVER MEMBER O F
	 FORT UNION FORMATION

	

435-437

	

Lignite.

	

437-490

	

Sandstone and siltstone, gray .

	

490-500

	

Lignite .

	

500-590

	

Sandstone and siltstone, fine
to medium, gray.

	

590-600

	

Lignite .

	

600-680

	

Sandstone and siltstone ,

	

680-718

	

Lignite and claystone .

	

718-784

	

Siltstone and claystone .

	

784-1120

	

Sandstone and siltstone, fin e
to medium, carbonaceous .

LOWER PART O F
FORT UNION FORMATION

	

1120-1300

	

Siltstone and claystone, gray ,
carbonaceous .



NDSWC 5045, Continued
LOCATION : 150-096-18CD C

ALTITUDE : 2300
1FT, NGVD)

NEUTRON

	

S.P.
IMO

	

1MVI

DATE DRILLED : 11/07/8 1

DEPTH : 130 0
1FT7

DESCRIPTION OF DEPOSITS

Z
1300 -

1400-

1500-

1600,

-1700-

-1800 -

-1900 -

-2000 -

2100 -

2200 -

-2400-

	

170



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

	

DATE DRILLED : 11/07/8 1
ALTITUDE : 2300

(FT. NGVO)

GAMMA

	

RESISTIVIT Y
RAY

	

(owm-M

DEPTH : 130 0
(FT)

DESCRIPTION OF DEPOSITS

100 -

63

200 -

300 -
ti

t

t7
~

400 -

600 -

600 -

ti

C=_
700 -

600 -

900 -

100 0

110o

1200

ad

17 I



NDSWC 6045, Continue d
LOCATION : 150-096-18CDC

ALTITUDE : 2300
(FT, NGVDI

DATE DRILLED : 11/07/8 1

DEPTH : 130 0
(FT)

GAMMA

	

RESISTIVITY
RAY

	

(OHM-MI

DESCRIPTION OF DEPOSIT S

- 1300

-140 0

-1500

-160 0

-170 0

-160 0

-1900-

-200P-

2100-

2201).

2300-

2400 - 172



NDSWC 6045, Continued
LOCATION : 150-096-18CD C

ALTITUDE: 230 0
(FT, NGVG)

DATE DRILLED : 11/07/8 1

DEPTH : 1300
(FT )

	

TEMPERATURE (°F)

	

DESCRIPTION OF DEPOSITS
I

	

I~ I

	

I

	

I
55

	

60

	

65

	

70

	

75

	

80

100 -

- 400

-50 0

60 0

700

800

900 -

1000 -

1100-

1200
55

	

60

	

65

	

70

	

75

	

80

173



(Log modified from L .T.P . Enterprises Inc . )
LOCATION : 150-096-26DCB

	

DATE DRILLED : 3/24/8 0

100 -

200 -

300

-40 0

-500

60 0

700

800 -

RESISTANCE (OHMS)

0-2 3

23-28

28-38

38-44

44-18 2

182-660

DEPTH : 1830
(FT)

DESCRIPTION OF DEPOSITS

Topsoil .

Coal and black soft clay.

Clay, blue, soft .

Coal .

Clay, blue to black, soft .

Clay, blue, soft .

1000

1100

ALTITUDE : 232 5
(FT, NGVO )

POTENTIAL (MV)

1084-108 5

1085-1098

1098-110 2

1102-1210

Rock .

Shale, gray, hard .

Rock .

Shale, gray .

1200

	

174



(Log modified from L .T.P. Enterprises Inc.), Continued
LOCATION : 150-096-26008

	

DATE DRILLED: 3/24/80

ALTITUDE : 2325

	

DEPTH: 1830
IfT, NGVD)

	

IFT)

POTENTIAL !,ov)	 RESISTANCE	 colon)

	

DESCRIPTION OF DEPOSITS

	

1210-1214

	

Limestone, gray .

	

1214-1323

	

Shale, sandy, gray.

	

1323-1353

	

Shale, sandy, gray, very soft.

	

1353-1422

	

Shale, blue .

	

1422-1423

	

Limestone, gray.

	

1423-1573

	

Shale, colored .

1300

1400

1500

1600

1700

1800

	

1573-1588

	

Sand, grayish-black, dirty .

	

1588-1593

	

Sand, dirty, and black shale ;
interbedded .

	

1593-1598

	

Sand, grayish-black, dirty .

	

1598-1638

	

Shale, black, sticky.

	

1638-1658

	

Shale, very sandy, gray .

	

1658-1682

	

Shale, colored, sticky .

	

1682-1705

	

Sand, dirty ; black shal e
lenses .

	

1705-1725

	

Shale, sandy, blackish-gray.

	

1725-1830

	

Shale, bluish-black, sticky.

1900

2000

-2100

-2200

-2300

2400 175



NDSWC 1136 6

LOCATION : 150-096-27DAD

	

DATE DRILLED :

	

9/16/80

ALTITUDE :

	

2290

	

DEPTH: 60
(FT, NOVD)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

COLLUVIUM

	

0-1

	

Topsoil .

	

1-8

	

Clay to silt, dark-yellowish-
brown .

ALLUVIU M

	

8-11

	

Sand and gravel, angular t o

subrounded ; mixed compositio n
including granite.

LAKE BEDS(? )

	

11-36

	

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

SENTINEL BUTTE MEMBER O F

	 FORT UNION FORMATION

	

36-41

	

Claystone, dark-greenish-gray ,
consolidated.

	

41-47

	

Lignite.

	

47-58

	

Claystone, silty, clayey ,

greenish-gray to gray .

58-60

	

Sandstone, very fine, greenish -

gray, well-sorted, subrounded .

- 120 -

-140 -

-160

180

- 40 -

20 -

60 -

- 100 -

- 220

- 240 176



150-096-29CCD 1
(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

2310 feet

	

Date drilled : 9/30/6 6

DEPTH
(FEET )MATERIAL

THICKNESS
(FEET )

Clay	 50 5 0
Sand	 20 7 0
Sand, fine, soft 	 55 12 5
Clay, blue	 5 130

150-096-29CCD 2
(Log modified from Thompson Drilling Co . )

Altitude : 2310 feet

	

Date drilled : 10/13/6 6

Clay	 6 6
Coal, broken	 3 9
clay	 9 1 8
coal	 6 2 4

Clay	 14 3 8

Sand, yellow, hard	 4 4 2
Sand, brown	 4 4 6
Coal	 5 5 1

Clay	 7 5 8

Sand, gray	 10 6 8
Sandstone	 3 7 1

Sand, dirty, soft	 65 13 6

150-097-09D C

(Log modified from Thompson Drilling Co . )

Altitude : 2250 feet

	

Date drilled :

	

6/21/7 7

Soil	 3 3
Sand	 22 2 5

Clay	 11 3 6

Coal	 2 3 8
Clay	 5 43
Sand, brown	 33 7 6

Clay	 2 7 8

Coal	 4 82

Clay	 13 9 5

Sand, gray	 16 11 1

Hard shell	 2 11 3
Sand, gray	 17 13 0
Sand, blue	 5 13 5

17 7



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

Altitude :

GEOLOGI C
SOURCE

2140 feet

	

Date drilled : 1/

	

/7 5

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil	 2 2
Clay	 19 2 1
Sand	 15 3 6
Clay, sandy	 12 48
Gravel	 2 50

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

Altitude : 2120 feet

	

Date drilled :

	

7/25/7 3

Soil	 2 2
clay	 43 4 5
Sand ; some water	 15 60
Clay	 25 85
Sand	 33 118
Coal	 2 120

150-097-168 8
(Log modified from Thompson Drilling Co . )

Altitude : 2135 feet

	

Date drilled :

	

6/23/7 7

Soil	 2 2
Clay	 17 1 9
Coal	 2 2 1
clay	 13 3 4
Sand, brown	 31 6 5

8 7 3
coal	 2 7 5
Clay	 19 94
Coal	 2 96
Clay	 21 11 7
Sand, gray	 3 120
Sand, blue	 8 128

17 8



150-097-17DB A
(Log modified from Ralph Wold Well Drilling )

Altitude :

GEOLOGIC
SOURCE

2020 feet

	

Date drilled : 7/03/7 5

DEPTH

(FEET )MATERIAL

THICKNES S
(FEET )

Till, sandy	 22 2 2
Gravel	 6 2 8

Sand	 10 3 8
Clay	 4 42

150-097-18ADD 1
(Log modified from Ralph Wold Well Drilling )

Altitude : 2075 feet

	

Date drilled : 2/15/73

clay 12 1 2
6 1 8

Clay	 32 50
16 6 6

Clay	 5 7 1
Coal	 3 7 4

Clay	 6 8 0

150-097-18ADD2

(Log modified from Thompson Drilling Co . )

Altitude :: 2075 feet

	

Date drilled : 5/16/74

Sand, soft	 25 2 5

Clay	 17 42

Sand, bluish-gray	 13 5 5

Sand, blue, cavey	 10 65

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

Altitude : 2060 feet

	

Date drilled :

	

5/17/7 4

Soil	 3 3

Clay	 32 3 5

Hard shell	 2 3 7

Clay	 5 42

Sand, brown	 4 46

Sand, gray	 9 55
Water, blue	 11 66

Cl ay , blue	 2 68

Water and soft coal	 2 7 0

17 9



150-097-20ADD
(Log modified from Ralph Wold Well Drilling )

Altitude :

GEOLOGI C
SOURCE

2120 feet

	

Date drilled : 2/20/73

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Sand	 12 1 2
10 2 2

Coal

	

slack	 2 2 4
Clay	 19 4 3
Sand, yellow	 5 48
Sand, blue	 14 62
Clay	 6 68
Coal	 6 7 4

14 88
Coal	 4 92

50 142
Coal	 3 145

47 192
Rock	 1 193
C1aY	 23 216

B 224
Clay	 16 240

150-097-27CA
(Log modified from Ralph Wold Well Drilling )

Altitude : 2240 feet

	

Date drilled : 3/12/7 3

Sand	 18 1 8
Clay	 4 2 2
Coal	 3 25
Clay, blue	 11 36
Rock	 2 3 8
Clay	 30 68
Coal	 12 BO
Clay	 38 11 8
Coal	 4 122
Clay	 112 234
Rock	 3 23 7
Clay, sandy	 43 280
Coal	 10 290
Clay	 52 34 2
Coal	 6 348
Shale	 17 36 5
Clay	 15 380

18 0



NDSWC 1173 5
LOCATION : 150-098-02 AA A

ALTITUDE : 2040
(FT, NGVD)

DATE DRILLED :

	

9/23/8 1

DEPTH : 160
(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

COLLUVIU M

	

0-21

	

Silt and clay, dark-yellowish-
brown.

	

21-47

	

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

LAKE BED S

	

47-65

	

Clay, silty, olive-gray.

	

65-160

	

No recovery.

181



y, NDSWC 1173 6
LOCATION : 150-098-02AAB

ALTITUDE : 204 0
(FT, NGVDI

DATE DRILLED :

	

9/23/8 1

DEPTH : 24 0
(FT)

POTENTIAL IMV) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-56

	

Silt and clay, dark-yellowish-
brown .

LAKE BED S

	

56-102

	

Clay, silty, olive-gray .

GLACIAL OUTWASH(? )

	

102-216

	

Sand and silt, pebbly, clayey ,
lignitic .

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATIO N

216-240

	

Sandstone, silty, olive-gray.

182



NDSWC 1173 3
LOCATION : 150-098-03ABA

	

DATE DRILLED : 9/22/81

ALTITUDE : 2020

	

DEPTH: 69
(FT, NGVD(

	

(FYI

POTENTIAL (MVt

	

RESISTANCE (ONMs)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-14

	

Clay, silty, dark-yellowish-
brown.

	

14-24

	

Silt, clayey, sandy, gray.

TIL L

	

24-26

	

Sand, coarse .

	

26-38

	

Clay, sandy.

GLACIAL OUTWASW(? )

	

38-56

	

Sand and gravel .

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORTUNION FORMATION

56-69

	

Sand, fine to medium.

- 100

NDSWC 1173 4
LOCATION : 150-098-03ABB

	

DATE DRILLED : 9/22/81

ALTITUDE : 2020

	

DEPTH: 40

(FT. NGVO)

	

WTI

RESISTANCE (ONMSt

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-9

	

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

	

9-12

	

Sand and gravel, silty .

GLACIALDUTWASH(? )

	

12-29

	

Sand and gravel, silty .

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

	

29-40

	

Claystone, gray .



150-098-04BAA
NDSWC 1174 2

Altitude : 2030 feet

	

Date drilled :

	

9/23/8 1

GEOLOGIC

	

THICKNESS DEPT H
	 SOURCE	 MATERIAL	 (FEET)	 (FEET )

Sand and gravel 	 4

	

4
Sand, fine to medium, consolidated	 16

	

2 0

NDSWC 1174 3
LOCATION : 150-098-06AAA

ALTITUDE : 204 6
(FT, NOVO)

DATE DRILLED :

DEPTH : 12 0
(FT)

9/23/8 1

POTENTIAL (MV) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-16

	

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

	

16-27

	

Silt, gray .

ALLUVIU M

	

27-91

	

Sand, coarse to medium.

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATION



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

Altitude :

GEOLOGI C
SOURCE

2065 feet

	

Date drilled :

MATERIAL
THICKNESS
(FEET )

Topsoil	 1
Clay, yellow	 1 6
Sand, yellow	 3

Clay, gray	 30
Sand and gravel	 8

Clay	 2 8
Sand, fine	 4

Gravel, coarse, and sand	 2 5
Till	 3 5
Bedrock	 10

150-098-06ADA
NDSWC B

Altitude : 2050 feet

	

Date drilled :

	

5/06/80

Clay, sandy, yellowish-brown, semisoft 	 24

	

2 4
Clay, sandy, yellowish-brown ; siltier and
softer than sand from 0 to 24 feet 	 34

	

5 8
Sand, fine to medium ; some gravel layers	 5

	

6 3
Sand, medium to coarse, well-rounded, and

fine subrounded to subangular gravel 	 75

	

138
Gravel, sandy ; poor return	 2

	

14 0
Sand, medium to coarse, well-rounded ; clay

layers	 3

	

14 3

150-098-06ADD 2
NDSWC C

Altitude : 2040 feet

	

Date drilled : 5/06/8 0

Clay, sandy, yellowish-brown, firm ; lenses
of coarse gravel and pebbles	 23 23

Clay, sandy, dark-olive-gray, firm 	 20 43
Sand, fine to coarse, well-rounded ; some

fine gravel	 32 7 5
Clay, sandy	 2 7 7
Sand, fine to coarse, subrounded ; some
medium to coarse angular gravel ; some

1/2- to 1-inch pebbles	 33 11 0
Sand, coarse, well-rounded	 18 128
Clay, sandy, light-gray, smooth, sticky 	 15 143

150-098-06BA B
NDSWC 11745

Altitude : 2140 feet

	

Date drilled : 9/24/8 1

Topsoil, dark-brown	 2 2
Sand, silty, dark-yellowish-brown ,
argillaceous	 8 1 0

Sand and gravel, oxidized 	 3 1 3
Sandstone, medium, consolidated	 14 2 7
Claystone, dark-yellowish-brown 	 1 2 8
Claystone, brown	 12 40

185

11/ /77

DEPTH
(FEET )

1
17
20
50

5 8
86

90
11 5
15 0

160



NDSWC 561 5

RESISTANCE
(OHMS(

LOCATION : 150-098-O60AA1

ALTITUDE : 2045
(FT, NGVD(

GAMMA
RAY

DATE DRILLED : 10/05/7 9

DEPTH : 16 2
(FT)

DESCRIPTION OF DEPOSITS

0-2

	

Topsoil .

TIL L

2-5

	

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

5-22

	

Sand and gravel ; fine t o
medium clean sand ; a few sil t
layers ; quartz ; fine to coars e
gravel ; mixed composition wit h
silt layers .

LAKE BEDS

22-30

	

Silt, sandy, dark-gray.

ALLUVIUM

30-61

	

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

61-125

	

Sand and gravel, dirty ; a fe w
clay beds .

I86



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

ALTITUDE : 2045
(FT. NGVO)

GAMMA
RAY

RESISTANC E
(OHMS)

125-136

- 130

136-162

-140 -

150 -

160 -

170

150-098-06DAA2
NDSWC A

Altitude:

GEOLOGI C
SOURCE

2046 feet

	

Date drilled : 5/05/8 0

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Sand, fine to medium ; fine to coarse gravel ;
and pebbles ; pebbles and gravel are mediu m
rounded	 14 14

Sand, fine to medium, moderately well rounded	 20 34
Clay	 3 3 7
Sand, fine ; some lignite	 27 64
Sand, medium ; lenses of medium gravel 	 9 7 3
Sand, fine to medium	 10 83
Sand, medium, and medium to coarse gravel ;

some 1/2-inch pebbles 	 50 13 3
Sand, medium ; clay lenses	 3 13 6
Clay, sandy	 7 143

150-098-06DDD 1
NDSWC 144 7

Altitude : 2040 feet

	

Date drilled : 11/12/5 8

Clay, sandy, gray and brown 	 12 12
Till ; brownish-gray clay ; and fine gravel	 10 22
Clay, sandy, gray	 10 32

187

DESCRIPTION OF DEPOSITS

DATE DRILLED : 10/05/7 9

DEPTH : 162
(FT)

SENTINEL BUTTE MEMBER O F
	 FORTUNION FORMATION 	

Claystone, carbonaceous ; thi n
lignite beds.

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



NDSWC 560 7
LOCATION : 150-098-060002 DATE DRILLED : 10/03/7 9

ALTITUDE : 2040
(FT, NGVD)

DEPTH :
(FT)

102

GAMMA
RAY

RESISTANCE
(OHMS)

DESCRIPTION OF DEPOSITS

COLLUVIUM

0-5

	

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

5-10

	

Silt, sandy, clayey, dark -
gray .

LAKE BEDS

10-21

	

Clay, silty, grayish-green ,
laminated.

21-30

	

Clay, dark-gray, very soft .

ALLUVIUM

30-35

	

Silt, sandy, dark-gray .

35-55 Clay, silty, sandy, pebbly ,
dark-gray ; interbedded san d
and gravel layers .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

55-88

	

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

88-102

	

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



NDSWC 5606
LOCATION : 150-098-07ADA2

ALTITUDE : 2040
(FT, NGVD)

DATE DRILLED : 10/03/7 9

DEPTH : 8 2
(FT)

GAMMA

	

RESISTANC E
RAY

	

(OHMS)

DESCRIPTION OF DEPOSITS

too

11 0

-120

	

18 9

- 50

70

COLLUVIUM

	

0-11

	

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

	

11-20

	

Silt, clayey, medium-gray ;
thin sand layers .

TIL L

	

20-50

	

Clay, silty, sandy, pebbly ,
dark-gray, lignitic .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

	

50-61

	

Siltstone, slightly sandy ,
J

	

clayey, gray .

	

61-66

	

Claystone, grayish-green ,
slightly organic, tight, waxy.

	

66-71

	

Siltstone, slightly sandy ,
clayey, gray.

	

71-74

	

Claystone, grayish-green ,
organic, tight .

	

74-82

	

Siltstone, sandy, slightl y
~~ clayey, dark-gray .



1 0

20

30

40

•5 0

80

70

80

11 0

100

11 0

120.

LOCATION : 150-098-07 CDD

ALTITUDE : 204 3
(FT, NGVD)

GAMM A
RAY

NDSWC 5605
DATE DRILLED : 10/03/7 9

DEPTH : 8 2
IFT I

RESISTANCE
(OHMS)

190

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-10

	

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

LAKE BED S

	

10-30

	

Clay, silty, sandy, dark-gray.

ALLUVIU M

	

30-46

	

Sand, very fine, to coars e
gravel ; thin clay layers .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATIO N

	

46-82

	

Claystone, silty, greenish -
gray, tight .



150-098-07DAD
NDSWC I446

Altitude :

GEOLOGI C
SOURCE

2036 feet

	

Date drilled : 11/12/58

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Clay, yellowish-gray, and fine to coarse
gravel	 12 1 2

Till, gray, and gravel	 4 1 6
Sand, fine to coarse, dirty ; some coal	 7 23
Silt; very fine light-gray sand; and

gravel	 19 4 2

150-098-14DDC
NDSWC 11544

Altitude : 2010 feet

	

Date drilled : 5/05/8 1

Silt, dark-yellowish-brown	 11 1 1
Sand and gravel, scoriaceous	 6 1 7
Sand, very fine, argillaceous 	 3 20
Claystone, sandy, dark-greenish-gray 	 20 40

150-098-16CBA

(Log modified from Ralph Wold Well Drilling )

Altitude : 2130 feet

	

Date drilled:

	

5/20/7 5

Clay, sandy	 22 22
Gravel, coarse	 6 28
Sand, fine	 66 94

Clay	 1 95
Coal	 6 101

Clay	 17 11 8
Sand, medium	 18 136
Coal	 4 140
Clay, sandy	 10 15 0

19 1



NDSWC 1134 0
LOCATION : 150-098-16000

	

DATE DRILLED :

	

9/04/80

ALTITUDE : 2045

	

DEPTH : 200
(FT, NGVD)

	

IFT(

186-200

	

Claystone, silty, sandy, fine ,
olive-gray .

POTENTIAL (MV) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-16

	

Clay, silty, dark-yellowish-

brown.

LAKE BED S

	

16-21

	

Silt, clayey, olive-gray to

black .

GLACIAL OUTWASH(? )

	

21-32

	

Sand, fine to medium .

	

32-76

	

Clay, silty, olive-gray ; san d

lenses .

	

76-83

	

Sand and gravel, very coarse.

	

83-108

	

Silt, clayey, olive-gray ; san d

lenses .

120158 Clay, olive-gray to olive -
black, greasy ; interbedde d
lignite lenses .

	

<158-185

	

Sand and gravel ; interbedde d

with lignite .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

192



150-098-16CDD
(Log modified from Kieson Drilling )

Altitude :

GEOLOGIC
SOUICE

2120 feet

	

Date drilled : 4/29/7 1

DEPTH

(FEET )MATERIAL
THICKNESS
(FEET )

Topsoil	 2 2
Sand, brown	 15 1 7
Sand, coarse, brown	 42 59
Sand, brown	 29 88
Coal	 3 91

Clay, gray	 8 9 9
Rock	 3 102
Clay, gray	 21 12 3
Rock	 2 12 5
Clay, sandy, gray	 12 13 7
Clay, sandy, fine, gray	 21 15 8
Clay , gray	 2 160

150-098-1700 0
(Log modified from Thompson Drilling Co . )

Altitude : 2045 feet

	

Date drilled : 10/18/74

Topsoil	 2 2

Clay, hard	 8 1 0
Clay	 4 1 4
Sand, firm	 14 28
Sand, soft	 8 36
Coal	 1 3 7
Quicksand	 5 4 2

Clay	 101 143
Coal	 4 14 7

Clay	 13 160
Sand, firm	 45 205
Sand, gray, soft 	 10 215
Sand, blue, soft 	 5 220

19 3



POTENTIAL (MV)	 RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS

COLLUVIOM

	

0-11

	

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

LAKE BED S

	

11-20

	

Sand, silty, clayey, olive-
gray .

ALLUVIUM

20-36

	

Sand, gravelly .

LOCATION :

ALTITUDE :
(FT, NOVO)

150-098-17CDC
NDSWC 11731

DATE DRILLED :

DEPTH : 60
(FT )

2050

9/22/8 1

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATIO N

36-60

	

Siltstone and claystone, gray ,
consolidated .

too

-12 0

140

160

-160 -

240 194



NDSWC 1173 2
LOCATION : 150-098-17DCD

ALTITUDE : 2047
(FT, NGVD)

DATE DRILLED:

DEPTH : 120
(FT)

9/22/81

POTENTIAL (MV)

	

R ESISTANCE (owMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-27

	

Siltstone and claystone, dark-
yellowish-brown.

LAKE BED S

	

27-34

	

Silt and clay, sandy, olive -
gray .

ALLUVIUM

	

34-37

	

Sand ; poor recovery.

	

37-40

	

Sand and gravel .

	

40-93

	

Sand, coarse .

	

93-105

	

Sand and gravel .

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATION

	

105-120

	

Sandstone, fine, greenish-gray .

150-098-18CB A
(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

2065 feet

	

Date drilled : 6/16/7 7

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil	 3 3
Sand	 °	 21 24
Coal	 1 2 5
Clay	 12 3 7
Sand, gra.V	 3 4 0
Clay	 23 63
Coal ; water	 7 70
Clay	 20 90
Sand ; water	 10 100

19 5



NDSWC 1173 0

LOCATION :

ALTITUDE :
(FT, NGVD)

150-098-18DD C

2051

DATE DRILLED :

	

9/22/8 1

DEPTH : 6 0
(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-14

	

Silt, dark-yellowish-brown ,
argillaceous .

20

	

LAKE BED S

	

14-24

	

Silt, sandy, olive-gray .

ALLUVIU M

40

	

24-36

	

Sand and gravel .

SENTINEL BUTTE AND

TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATIO N

- 60
36-60

	

Claystone, dark-gray.

8 0

100

150-098-19A B
(Log modified from Layne Wells )

Altitude: 2045 feet

	

Date drilled : 12/ /57

GEOLOGIC

	

THICKNESS DEPT H

SOURCE

	

MATERIAL

	

(FEET)

	

(FEET )

Topsoil	 3

	

3
Clay, sandy	 4

	

7
Sand, coarse	 7

	

1 4
Clay, blue	 9

	

23
Sand, fine	 9

	

32

Sand, coarse	 3

	

3 5
Sand, fine, and gravel	 5

	

4 0
Sand, fine	 4

	

4 4
Sand, fine, and coarse gravel 	 16

	

60
Sand, fine	 19

	

79

19 6



NDSWC 11728

	

LOCATION : 150-098-19CCB

	

DATE DRILLED :

	

9/22/8 1

ALTITUDE : 2064

	

DEPTH : 12 0
(FT. NGVD)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-6

	

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

	

- 20

	

6-36

	

Silt, brown .

LAKE BEDS

	

36-41

	

Clay, olive-gray.

	

40

	

ALLUVIU M

	

41-63

	

Sand, medium.

	

60

	

63-112

	

Sand and gravel .

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATIO N

112-120

	

Claystone, dark-greenish-gray .

80

100

120

140

16 0

180

- 220

240 197



NDSWC 1155 6
LOCATION : 150-098-2OBB B

ALTITUDE : 205 5
(FT, NGVO)

POTENTIAL (MV)	 RESISTANCE(ONMs)

-20 -

4 0

60 -

- 80 -

DATE DRILLED :

	

5/06/8 1

DEPTH : 60
IFT)

DESCRIPTION OF DEPOSIT S

COLLUVIUM

0-20

	

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

LAKE BED S

ALLUVIUM

~	 ~39

	

Sand and gravel .

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATION

39-60

	

Claystone, gray.

20-32

	

Silt, olive-gray, argillaceous .

- 100

120

140

- 160

180

220

- 240 198



150-098-21ACD

(Log modified from Ralph Wold Well Drilling )

Altitude :

GEOLOGI C
SOURCE

2125 feet

	

Date drilled : 8/04/80

DEPTH
(FEET )MATERIAL

THICKNESS
(FEET )

Sand	 85 85
Coal	 2 8 7

Clay	 38 12 5
Coal	 20 14 5
Clay	 25 170

Rock	 1 17 1
Sand	 10 18 1
Clay, sandy	 79 260
Coal	 8 26 8
Clay	 37 30 5
Sand	 40 345

Rock	 1 346
Clay, sandy	 10 356
Rock	 1 357
Clay, sandy	 59 41 6

Coal	 6 422
Clay	 5 42 7

Rock	 2 42 9
Clay	 11 440
Coal	 3 443

Clay	 33 476
Coal	 2 478
Clay	 47 525

Coal	 2 527
Clay	 40 56 7
Rock	 2 569
Clay	 71 640

Rock	 3 643
Clay	 17 660

Coal	 5 665

Clay	 195 86 0
Rock	 1 86 1
Clay	 29 890

Rock	 2 892
Clay, sandy	 72 964
Rock	 2 966

Clay	 19 985
Coal	 20 100 5

Clay	 63 1068

Rock	 7 107 5

Clay	 32 1107

Coal	 5 111 2

Sand	 35 1147

Rock	 2 1149
Clay, sandy	 51 1200

Rock	 3 1203

Clay, sandy	 7 121 0
Rock	 2 121 2
Clay	 98 131 0

Clay, sandy	 155 1465

Clay	 25 1490

Coal ; clay streaks	 55 1545

Clay, sandy	 77 1622
Rock	 2 1624

Sand	 36 1660

Clay	 60 1720

Coal	 5 1725

Sand	 85 1810

19 9



150-098-22BC C
(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

2100 feet

	

Date drilled : 5/

	

/7 4

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Sand	 58 58

Clay	 3 6 1

Coal	 4 6 5

Clay	 16 8 1

Sand	 9 90

Clay	 5 9 5

Sand, gray, soft 	 10 10 5

Sand, bluish-gray; water	 5 110

20 0



NDSWC 560 8
LOCATION :. 150-098-23AAB

	

DATE DRILLED : 10/03/7 9

RESISTANC E
(OHMS)

20

40

60

80

100

120

14 0

160

160

220

240 20 1

ALTITUDE: 200 2
(FT, NGVD)

GAMMA
RAY

DEPTH : 16 2
(FT )

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-8

	

Silt, clayey, dark-yellowish-
brown .

ALLUVIU M

	

8-117

	

Sand and gravel, fine to very
coarse ; mixed composition ;
numerous thin clay layers .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

117-162

	

Siltstone, sandy to very
sandy, dark-gray, lignitic .



150-098-23A8 8
NDSWC 11543

Altitude :

GEOLOGI C

SOURCE

2010 feet

	

Date drilled : 5/05/81

DEPT H

(FEET )MATERIAL

THICKNESS

(FEET )

Silt, dark-yellowish-brown, argillaceous	 18 18

Sand and gravel	 3 2 1
Claystone, olive-gray	 1 2 2

Coal, silty	 1 2 3

Claystone, sandy, dark-greenish-gray	 17 40

150-098-24D8 8

(Log modified from Thompson Drilling Co . )

Altitude : 2030 feet

	

Date drilled :

	

2/03/7 3

Sand	 30 30

Quicksand and gravel	 48 78
Gravel and sand 	 5 83

202



NDSWC 1154 2
LOCATION : 150-098-28ABB

ALTITUDE : 2059
(FT, NGVD)

DATE DRILLED :

DEPTH : 140
(FT)

5/05/81

POTENTIAL (un/)

	

RESISTANCE toms)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-5

	

Clay, gray .

Clay, silty, dark-yellowish-
brown .

Silt, dark-yellowish-brown ,
argillaceous .

LAKE BEDS

Clay, dark-greenish-gray ,
plastic .

GLACIAL OUTWASH(? )

	

53-131

	

Sand and gravel .

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATIO N

5-20

20-3 2

32-53

131-140

	

Claystone, silty .

203



NDSWC 1172 7
LOCATION : 150-098-30BBC

	

DATE DRILLED :

	

9/22/8 1

ALTITUDE : 2060

	

DEPTH: 60
(FT, NGVD)

	

IFT I

POTENTIAL (MV)	 RESISTANCE IoHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-10

	

Silt, dark-yellowish-brown ,
argillaceous .

20

	

10-16

	

Sand and clay, gray .

16-24 :===-Clay, silty, dark-yellowish-
brown.

40

	

ALLUVIU M

24-38 Sand and gravel .

60

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATIO N

38-60 Sandstone,

	

lignitic .

- 8 0

100 -

150-098-30CB B
(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

2065 feet

	

Date drilled : 5/17/7 5

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil	 3 3
Clay	 15 1 8
Sand,

	

soft	 22 40
Sand ;

	

layers of gravel	 70 11 0
Clay	 15 12 5
Coal and water	 5 130

204



NDSWC 11365
LOCATION : 150-098-34BCC

	

DATE DRILLED :

	

9/16/8 0

ALTITUDE : 2105

	

DEPTH : 200
(FT . NGVD)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (cows)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

0-1

	

Topsoil .

20

40

60

8 0

100

120

- 140

- 160

-160

1-100 Silt, clayey, dark-yellowish-
brown ; some interbedded silty
clay.

LAKE BEDS(? )

	

100-113

	

Clay, dark-greenish-gray ,
moderately cohesive .

GLACIAL OUTWASH

	

113-151

	

Sand and gravel, fine t o
pebbly ; interbedded with dark-
greenish-gray clay lenses .

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATIO N

	

151-160

	

Claystone, dark-gray .

	

160-165

	

Sandstone, fine, greenish-gray ,
well-sorted .

	

165-200

	

Claystone, silty or sandy ,
greenish-gray ; lignite lenses .

200

220

240 205



LOCATION : 150-098-34CAD

ALTITUDE : 206 0

(FT, NGVD )

POTENTIAL IMV)

NDSWC 11363
DATE DRILLED :

	

9/15/80

DEPTH : 8 0
(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

0-35 Silt, clayey, dark-yellowish-
brown to olive-gray, and dark-
yellowish-brown clay.

LAKE BEDS(? )

	

35-51

	

Silt, clayey, olive-gray.

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

	

51-54

	

Sandstone, medium, olive-gray .

	

54-55

	

Lignite .

	

55-80

	

Claystone, dark-greenish-gray ,
consolidated .

- 40

- 60

80

- 100

150-098-34CCA
(Log modified from Kieson Drilling )

Altitude:

GEOLOGI C
SOURCE

2155 feet

	

Date drilled : 10/23/7 5

DEPT H

(FEET )MATERIAL
THICKNESS
(FEET )

Topsoil	 2 2
Clay, sandy	 22 24
Sand	 19 43
Clay, sandy	 10 5 3
Coal	 2 5 5
Clay	 35 90
Coal	 1 91
Clay	 3 9 4
Coal	 2 96
Clay	 5 10 1
Coal	 2 10 3
Clay	 27 13 0
Coal	 2 13 2
Clay	 25 15 7
Coal	 2 15 9
Clay	 7 16 6
Coal	 1 16 7
Clay	 7 17 4
Coal	 7 18 1
Clay	 19 200
Coal	 4 204
Clay	 31 23 5
Clay, sandy	 1 236
Sand	 15 251
Clay	 4 255

20 6



NDSWC 1136 9
LOCATION : 150-099-02CCC

	

DATE DRILLED : 9/17/8 0

ALTITUDE : 2090

	

DEPTH : 16 0

(FT, NOVD)

	

(FT I

POTENTIAL Imvf

	

RESISTANCE (owns)

	

DESCRIPTION Of DEPOSITS

--r

	

COLLUVIUM

	

0-41

	

Clay, silty, olive-gray ,
--~

	

moderately cohesive.

20

ALLUVIUM

	

41-71

	

Sand and gravel, fine to

coarse, yellowish-orange ; cla y
lenses and some lignite .

	

71-102

	

Clay, sandy, olive-gray.

	

110-137

	

Sand and gravel, fine t o
coarse, rounded.

SENTINEL BUTTE MEMBER OF
	 FORTUNION FORMATIO N

	

137-140

	

Claystone, gray, tight .

_ 140

	

140-142

	

Siltstone, dark-gray.

	

142-160

	

Claystone, greenish-gray, hard .

- 160

180

- 220

too

-120 -

20 7

240



NDSWC 11566

	

LOCATION : 150-099-02CDC

	

DATE DRILLED :

	

5/11/8 1

ALTITUDE : 2094

	

DEPTH : 11 6
(FT, NGV01

	

(FT)

POTENTIAL (MV)

	

RESISTANCE corms)

	

DESCRIPTION OF DEPOSITS

—>

	

COLLUVIU M

	

0-29

	

Silt, dark-yellowish-brown ,
argillaceous.

	

20

	

ALLUVIU M

	

29-41

	

Sand, fine to coarse.

	

40

	

41-51

	

Sand and gravel .

	

51-64

	

Sand and silt, gray .

	

60

	

64-101

	

Sand and gravel .

01-116

	

Sandstone, fine, greenish-gray .

. 120

- 140

16 0

-18 0

- 220

80 SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATIO N

- 100

20 8
240



NDSWC 1156 7
LOCATION :

ALTITUDE :
(FT. NGVD)

150-099-02DCC

2088

DATE DRILLED :

	

5/11/8 1

DEPTH : 120
(FT)

	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

COLLUVIU M

	

0-20

	

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

ALLUVIU M

	

20-54

	

Sand and gravel .

	

54-80

	

Silt, sandy, olive-gray .

	

80-110

	

Sand and gravel .

100

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATIO N

110-120

	

Sandstone, fine to medium ,
gray .

120

140

16 0

- 180

220

24 0

POTENTIAL (MV)

209



NDSWC 1156 5
LOCATION : 150-099-10AAA

	

DATE DRILLED :

	

5/08/8 1

ALTITUDE : 2112

	

DEPTH: 80
(FT, NGVD)

	

(F71

POTENTIAL tMVI

	

RESISTANCE OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

0-38

	

Silt, sandy, olive-gray ,
argillaceous .

ALLUVIU M

	

40-46

	

Sand and gravel .

- 60

	

46-56

	

Silt .

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATIO N

	

56-80

	

Claystone, olive-gray.

100

2 0

14 0

160

180

	

LAKE	LAKE BED S

38-40

	

Clay, dark-gray .

-220 -220 -

- 240 --240 - 210



10

20

30

4 0

5 0

60

70

80

90

100

11 0

LOCATION : 150-099-1500 0

ALTITUDE : 207 9
(FT, NGVDI

GAMMA
RAY

NDSWC 5600
DATE DRILLED : 10/01/7 9

DEPTH: 18 2
(Fri

DESCRIPTION OF DEPOSIT S

LAKE BED S

	

0-3

	

Clay, black, tight, waxy .

	

3-20

	

Clay, silty, slightly sandy ,

pebbly, greenish-gray ;
interbedded sand and sil t
lenses.

	

20-24

	

Sand, very silty, clayey ,

yellowish-green .

ALLUVIUM

Sand, medium to very coarse ;
trace of clean gravel ; clay

layer from 69 to 71 feet .

RESISTANCE
(OHMS)



NDSWC 5600, Continue d
LOCATION : 150-099-15DO D

ALTITUDE : 207 9
(FT, NOVO)

DATE DRILLED : 10/01/7 9

DEPTH: 18 2
IFTI

GAMMA

	

RESISTANC E
RAY

	

(OHMS)

130 -

140 -

DESCRIPTION OF DEPOSITS

SENTINEL BUTTE MEMBER O F
FORT UNION FORMATIO N

	

125-140

	

Sandstone, silty, fine to
medium, yellowish-brown t o
bluish-gray, well-sorted ; 99
percent quartz .

	

140-162

	

Siltstone, dark-gray t o
bluish-gray, slightly friable.

150 -

-1w - 162-182

	

Claystone, very silty ,
dark-gray ; variegated wit h
greenish-gray silt .

170 -

18o -

190 -

200 -

210 -

220 -

230 -

440 -

	

212



NDSWC 1137 0
LOCATION : 150-099-20AD A

ALTITUDE : 2129
(FT, NGVD)

DATE DRILLED :

DEPTH: 60
(FT)

9/17/8 0

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

`1

	

Topsoil .

	

1-11

	

Clay, silty, dark-yellowish-
brown .

GLACIAL OUTWAS H

	

11-19

	

Sand and gravel, subrounded .

	

19-39

	

Silt, clayey to sandy, olive -
gray to black .

	

39-42

	

Sand and gravel ; some lignit e
and scoria .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

	

42-60

	

Claystone, dark-greenish-gray ,
consolidated .

20

40

so

8 0

10 0

12 0

140

18 0

180

zoo -

220

240
213



NDSWC 560 3

RESISTANC E
(OHMS )

LOCATION : 150 - 099 - 2 2 ABA

ALTITUDE : 208 0
(FT, HGVO)

GAMMA
RAY

10

30

40

50

60

7 0

80

90

100

11 0

120 214

DATE DRILLED : 10/02/7 9

DEPTH : 12 2
IFT)

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-3

	

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

LAKE BED S

	

3-15

	

Clay, silty, dark-gray.

15-26 Clay and silt, bluish-gray to
light-gray ; interbedded thi n
lenses of fine gravel .

ALLUVIU M

Sand and clay, dark-gray ;
interbedded.

Sand and gravel, fine t o
coarse, subangular t o
well -rounded ; predomi nantl y
quartz .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

Siltstone, sandy, dark-gray ,
lignitic ; bluish-gray organi c
laminated clay ; silty medium-
dark-bluish-gray sandstone ;
and silty bluish-gray shale ;
all interbedded.



LOCATION: 150-099-22ABB

	

NDSWC 5604

ALTITUDE : 208 7
(FT, NGVD4

GAMMA

	

RESISTANCE
RAY

	

(OHMS)

DATE DRILLED : 10/02/79

DEPTH : 10 2
(FT(

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-3

	

Clay, silty, grayish-black ,
waxy, laminated .

	

3-8

	

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

LAKE BED S

8-25

	

Clay, silty, sandy, dark-gray ;
sand and gravel lenses .

10 -

30

40

50 -

60

ALLUVIUM

Sand and gravel, clayey ,
medium-dark-gray ; silt layers .

25-6 5

65-88 Sand and gravel, medium to
coarse, angular to rounded ;
thin clay layers .

70

eo

-90 -

SENTINEL BUTTE MEMBER OF
	 FORTUNIONFORMATION

88-102

	

Claystone, silty, dark-gray
to grayish-black, organic ,
lignitic.

100 -

It o

-' 120

	

215



NDSWC 5782, 5782A, 5782B
LOCATION : 150-099-22BBA1, 2, 3

ALTITUDE : 2187
(FT, NGVD)

NEUTRON
(API)

DESCRIPTION OF DEPOSITS

	

0-40

	

Till .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

	

40-185

	

Siltstone and sandstone, gray ,
lignitic .

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

	

185-195

	

Lignite .

	

195-320

	

Siltstone and claystone, gray.

	

320-325

	

Lignite .

	

325-440

	

Siltstone and sandstone, gray ,
carbonaceous .

	

440-500

	

Claystone, gray, carbonaceous .

	

500-775

	

Siltstone and sandstone, fin e
to medium, gray, lignitic .

	

775-780

	

Lignite .

	

780-880

	

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

LOWER PART OF
FORT UNION FORMATIO N

	

880-945

	

Claystone, silty, gray .

	

945-1100

	

Siltstone, sandy, gray ,
lignitic .

	

1100-1180

	

Siltstone, clayey, greenish -
gray .

	

1180-1190

	

Lignite and claystone .

	

1190-1250

	

Siltstone and sandstone, gray.

DATE DRILLED : 9/01/8 0

DEPTH : 2100
(FT)

S.P .
(MV)

216



NDSWC 5782, 5782A, 5782B, Continue d
LOCATION : 150-099-22BBA1, 2, 3

ALTITUDE : 2187
(FT. NGVD)

DATE DRILLED : 9/01/80

DEPTH : 2100
(FT)

NEUTRON

	

S.P .
(API)

	

(NV)

DESCRIPTION OF DEPOSIT S

LOWER PART OF
FORT UNION FORMATION ,

Continue d

	

1250-1375

	

Siltstone and claystone, gray .

	

1375-1440

	

Sandstone and lignite .

1440-1575 Siltstone and sandstone, fin e
to medium, gray ; lignite from
1502 to 1510 feet.

HELL CREEK AND FOX HILL S
FORMATIONS, UNDIFFERENTIATE D

	

1575-1590

	

Claystone, lignitic .

	

1590-1770

	

Claystone, silty, gray .

	

1770-1830

	

Sandstone, silty, gray .

	

1830-1965

	

Sandstone, silty, clayey ,
gray.

PIERRE SHAL E

	

1965-2100

	

Shale, black, fissile.

130 0

140 0

150 0

160 0

170 0

180 0

190 0

2000 -

2100-

2200-

2300 ,

2400 217



NDSWC 5782, 5782A, 57828, Continued
LOCATION : 150-099-228BA1, 2, 3

ALTITUDE : 218 7
(FT, NGVDI

DATE DRILLED : 9/01/8 0

DEPTH : 2100
(FT)

GAMMA

	

RESISTIVITY
RAY

	

(oHM-M)

DESCRIPTION OF DEPOSITS



NDSWC 5782, 5782A, 57828, Continue d
LOCATION : 150-099-22BBA1, 2, 3

ALTITUDE : 218 7
(FT, NGVOI

DATE DRILLED : 9/01/8 0

DEPTH : 210 0
(FT(

GAMM A
RAY

300

400

160 0

1600

1700

180 0

1900

2100

2200

2400

RESISTIVITY
10104441

219

DESCRIPTION OF DEPOSITS



NDSWC 5782, Continued
LOCATION : 150-099-22BBA 1

ALTITUDE : 218 7
IFT, NGVD)

TEMPERATURE 1°F)

	

DESCRIPTION OF DEPOSIT S
CI

	

I

	

I

	

I
50 60 70 80

50 60

	

70 80

	 I	
220

DEPTH : 210 0
(FT )

100 -

200 -

300 -

400 -

500 -

60 0

700

800

900

1000

1100

1200

DATE DRILLED : 9/01/80



NDSWC 5782, Continue d
LOCATION : 150-099-22BBA1

ALTITUDE : 2187
IFT, NGVOI

TEMPERATURE (°F )
I

	

I

	

(

	

I
50

	

60 7

	

80

-1300

-1400 -

-zoo -

-1600 -

1700 -

1800 -

Iwo -

2000-

2100-

2200 -

2300 -

2400

	

4o 80 7 80

221

DATE DRILLED : 9/01/80

DEPTH : 210 0
167 1

DESCRIPTION OF DEPOSITS



150-099-23BA A
NDSWC 560 2

Altitude :

GEOLOGIC
SOURCE

2098 feet

	

Date drilled : 10/02/7 9

MATERIAL
THICKNESS DEPTH

(FEET)

	

(FEET )

Clay, silty, dark-yellowish-brown	 15 1 5

Sand and gravel, fine to coarse ; interbedde d

with clay	 27 42

Shale, silty, dark-gray, and sandy grayish -

black lignitic silt 20 62

222



NOSWC 5601
LOCATION : 150-099-2388A

ALTITUDE : 208 1
(FT, NGVD)

DATE DRILLED: 10/02/7 9

DEPTH: 10 2
(FT )

GAMMA

	

RESISTANC E
RAY

	

(OHMS)

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-3

	

Clay, silty, dark-yellowish-
brown .

TIL L

	

3-16

	

Clay, sandy, gray .

ALLUVIUM

	

16-49

	

Sand, gravelly, fine t o
coarse, dirty ; interbedded
clay.

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION

	

49-61

	

Claystone, silty, dark-gray ,
plastic ; sandy dark-gray
lignitic silt layers .

	

82-88

	

Shale, silty, dark-gray ;
light-green to light-gray
mottling.

	

88-92

	

Sandstone, very silty, dark -
gray to blue, lignitic .

	

92-102

	

Shale and sandstone, dark-
gray, organic ; interbedded.



NDSWC 1172 9

LOCATION: 150-099-24DAA

	

DATE DRILLED :

	

9/22/8 1

ALTITUDE : 2063

	

DEPTH: 100

(FT, NGVD)

	

(FT )

150-099-24DB B

(Log modified from C . A . Simpson & Son )

Altitude : 2120 feet

	

Date drilled :

	

11/02/4 7

GEOLOGIC

	

THICKNESS DEPT H

SOURCE MATERIAL	 (FEET)	 (FEET )

Topsoil	 1

	

1

Clay, yellow, hard	 7

	

8

Clay, sandy, yellow, hard 	 20

	

28

Sand, fine, yellow, muddy 	 16

	

4 4

Clay, sandy, blue	 5

	

4 9

Sand and gravel	 11

	

6 0

22 4

POTENTIAL IMV) 	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

COLLUVIU M

	

0-32

	

Silt and clay, dark-yellowish -

brown .

	

32-38

	

Sand and clay.

ALLUVIUM

	

38-47

	

Sand, coarse, lignitic ,
scoriaceous .

	

47-76

	

Sand and gravel .

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF

FORT UNION FORMATION

	

76-100

	

Claystone, sandy, lignitic .



NDSWC 11726
LOCATION: 150-099-25ADD

ALTITUDE : 206 8
(FT, NGVD)

DATE DRILLED :

DEPTH: 60
(FT)

9/22/8 1

POTENTIAL (MV)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-16

	

Sand, silty, argillaceous .

20

	

16-28

	

Silt, dark-yellowish-brown ,

ALLUVIU M

	

28-36

	

Sand, medium to coarse.

	

- 40

	

36-42

	

Sand and gravel .

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF

	

60

	

FORT UNION FORMATIO N

	

42-60

	

Claystone, sandy, silty ,
clayey.

80

100

120

140

160

180

200 -

- 220

240

	

225

argillaceous .



40

6 0

100 -

	

82-91

	

Clay ; interbedded with sand an d
gravel .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

	

91-120

	

Siltstane, clayey, olive-gray ;
some light-gray sandstone.

NDSWC 1134 1
LOCATION : 150- 099 -2 SCD C

ALTITUDE : 207 5
(FT, NGVD)

DATE DRILLED : 9/05/80

DEPTH : 12 0
(Fn

POTENTIAL (MV)	 RESISTANCE (owmm

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-25

	

Clay, light-olive-brown ,
cohesive.

20

	

LAKE BEDS

	

25-37

	

Silt,. clayey, light-olive-brown
to dark-greenish-gray.

120

- 140

160

180

220 -

240

	

226

37-47

ALLUVIU M

Silt and sand, dark-greenish-
gray ; some lignite .

47-82> Sand and gravel, very fine t o
coarse, poorly sorted.



NDSWC 1172 5
LOCATION : 150-099-250AD

ALTITUDE : 207 0
(FT, NGVD)

DATE DRILLED :

DEPTH : 8 0
(FT)

9/22/81

LOCATION : 150-099-26DD D

ALTITUDE : 207 6
(FT, NGVD)

100

RESISTANCE (owwis)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

Silt and clay, sandy, dark-
yellowish-brown .

Clay, silty .

LAKE BED S

Clay, olive-gray.

ALLUVIU M

Sand, medium to coarse ,
scoriaceous .

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,

UNDIFFERENTIATED, OF
FORT UNION FORMATIO N

63-80

	

Claystone, gray, consolidated .

NDSWC 11342
DATE DRILLED :

	

9/05/80

DEPTH : 6 0
(FT )

RESISTANCE tows)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-16

	

Silt, clayey, yellowish-brown .

LAKE BEDS

	

16-28

	

Clay, silty, black ; sand lens
at 21 feet .

TILL(? )

	

28-34

	

Clay, sandy, olive-gray t o
black .

SENTINEL BUTTE MEMBER OF

	 FORTUNION FORMATION	

	

34-38

	

Sandstone, very fine to fine .

	

38-42

	

Lignite.

	

42-60

	

Siltstone, brownish-black, and
dark-greenish-gray stiff clay .

227

0- 8

8-13



l

NDSWC 11345
DATE DRILLED :

	

9/08/80

DEPTH: 60
(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

COLLUVIUM

	

0-14

	

Clay, dark-yellowish-brown .

LAKE BED S

Clay, silty, olive-gray .

ALLUVIU M

	

27-33

	

Sand and gravel, coarse, poorl y
sorted .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

	

33-60

	

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

80 -

100 -

120 -

140 -

160 -

180 -

200 -

220 -

240-

	

22 8

LOCATION : 150-099-27DDD

ALTITUDE :
(FT, NGVD)

207 6

POTENTIAL (MVI

40 -

2 0

60 -



NDSWC 11344
LOCATION : 150-099-35BBA

	

DATE DRILLED :

	

9/08/80

ALTITUDE : 2078

	

DEPTH : 140
(FT, NGVD)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

CeowIs M

Clay, dark-yellowish-brown .0- 5

5-1 6

16-2 1

21-2 3

- 60 23-4 5

45-80

80 80-10 9

too

Silt and sand, very fine, dark-
yellowish-brown,

LAKE BED S

Silt and clay, sandy, olive -
brown to olive-black .

•

	

ALLUVIU M

Sand, medium to coarse, an d

Sand and gravel, gray ,
lignitic.

Sand and gravel ; silt and cla y
lenses .

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATIO N

clayey dark-greenish-gray silt .

Clay, silty, sandy, greenish -
gray .

109-140

	

Siltstone and fine sand ;
consolidated ; clay and lignit e
layers.

120

- 14 0

160

180

220

- 240
229



150-099-35DD D
(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGIC
SOURCE

2100 feet

	

Date drilled : 12/15/7 7

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil	 2 2
Sand	 15 17
Clay	 5 22
Sand	 5 27
Hard shell	 2 29
Sand	 47 76
Clay	 9 85
Coal ; water	 3 88

NDSWC 1134 6
150-099-36AAB

	

DATE DRILLED :

	

9/08/8 0

2080

	

DEPTH : 60
(FT)

LOCATION :

ALTITUDE :
(FT, NGVD)

POTENTIAL (Mv)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

ALLUVIUM

	

33-34

	

Sand, very coarse .

	

34-41

	

Clay, silty, sandy, olive-gray .

	

41-45

	

Sand and gravel .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION

Claystone, silty, medium-dark-
gray.

40

- 100

- 120 -

140

- 160

COLLUVIU M

— 0-33

	

Clay, silty, dark-greenish-
gray .

45-60

23 0



NDSWC 1134 3
LOCATION : 150-099-36ABA

ALTITUDE : 2080
/F7. NG Vol

DATE DRILLED :

DEPTH: 80
ter)

9/08/80

POTENTIAL )M'.

- 40

-100

-120

140

-160

180

220

240

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

COLLUVIUM

	

0-6

	

Clay, olive-gray.

LAKE BEDS

	

6-12

	

Silt, clayey, olive-black .

	

12-16

	

Clay, dark-greenish-gray.

	

16-36

	

Silt, clayey, dark-greenish-
gray.

ALLUVIUM

	

36-50

	

Clay, sand, and gravel .

SENTINEL BUTTE MEMBER O F
	 FORTUNION FORMATION	

	

50-70

	

Claystone, silty, olive-black ,
consolidated.

	

70-80

	

Sandstone, clayey, very fine ,
dark-greenish-gray.

231



150-100-05CAA

(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

2210 feet

	

Date drilled : 10/27/65

DEPTH

(FEET )MATERIAL

THICKNES S

(FEET )

Clay overburden	 37 37

Coal	 3 4 0

Clay	 5 4 5

Sand	 3 48

Clay	 55 103

Coal	 2 105

Clay	 5 11 0

Sand, hard	 3 11 3

Clay	 57 17 0

Sand, very hard 	 2 17 2

Sand, soft	 13 185

150-100-14DC C
(Log modified from Thompson Drilling Co . )

Altitude: 2255 feet

	

Date drilled :

	

5/01/7 6

Topsoil	 4 4

Clay, blue	 21 2 5

Clay, gritty	 8 33

Sand, gray	 12 4 5

Sand, hard	 2 4 7

Sand, gray	 18 6 5

Sand, brown	 4 69

Sand, gray, soft	 6 7 5

Sand, blue ; water	 15 90

150-100-14DD B
(Log modified from Ralph Wold Well Drilling )

Altitude : 2245 feet

	

Date drilled : 3/28/7 3

Topsoil	 6 6

Sand	 24 30

Sand, yellow	 1 3 1

Clay	 12 43

Sand, blue	 27 70

150-100-18DAA

(Log modified from Thompson Drilling Co . )

Altitude : 2325 feet

	

Date drilled :

	

6/02/7 5

Topsoil	 10 10

Sand	 60 70

Sand, soft	 10 80

Sand, hard	 7 87

Sand, blue ; water	 8 95

23 2



150-100-26CBA
(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

2340 feet

	

Date drilled : 8/25/7 7

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil	 2 2
Clay	 3 5
Clay, brown, gritty	 3 8
Clay, brown	 13 2 1
Clay, gray	 39 6 0
Clay , sandy	 5 6 5
Clay	 19 8 4
Coal	 1 8 5
Clay	 51 13 6
Hard shell	 1 13 7
Clay	 23 16 0
Coal	 5 16 5
Clay	 15 18 0
Sand	 5 18 5
Clay	 10 19 5
Hard shell	 3 19 8
Clay-------------------

------------------------------ ---------------------------------------	
2 20 0

Coal - 1 20 1
Clay	 7 208-----
Sand	 3 21 1
Clay	 10 22 1
Coal	 3 22 4
Clay	 31 25 5
Coal	 1 25 6
Clay	 29 28 5
Coal	 1 28 6
Clay	 29 31 5
Sand, blue ; water	 8 323

150-100-27AAA
(Log modified from Thompson Drilling Co . )

Altitude : 2295 feet

	

Date drilled :

	

8/16/7 6

Clay	 42 4 2
Coal	 1 4 3
Clay	 42 8 5
Shell	 2 8 7
Clay	 15 102
Clay ; cleaner drilling	 11 11 3
Clay	 4 11 7
Hard shell	 9 12 6
Coal	 4 130
Clay	 17 14 7
Coal	 2 14 9
Clay	 15 16 4
Clay, brown	 2 16 6
Clay, green	 35 201
Clay, gritty	 2 203
Clay	 10 21 3
Clay , gritty	 2 21 5
Coal	 1 21 6
Clay	 3 21 9
Coal	 1 220
Clay	 12 232
Clay, gritty	 6 238
Coal	 1 239
Clay	 28 267
Sand, blue ; water	 3 27 0

23 3



LOCATION: 150-101-05BBB

ALTITUDE : 2190
(FT, NOVO)

DATE DRILLED : 10/12/6 0

DEPTH : 63
(FT)

NDSWC 183 5

POTENTIAL (MV)

	

R ESISTANCE;OHMS)

	

D ESCRIPTION OF DEPOSITS

	

0-1

	

Topsoil, black.

	

1-5

	

Sand, fine, brown .

	

5-12

	

Clay, sandy, granular, brown .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

	

12-15

	

Claystone, gray, smooth .

40

	

15-22

	

Claystone, very sandy, green.

	

22-26

	

Claystone, gray, smooth ; coal
layers .

	

26-32

	

Claystone, sandy, gray .

	

32-63

	

Claystone, gray, smooth ; a
little coal .

8o

100

150-101-058CC
NDSWC 1833

Altitude : 2225 feet

	

Date drilled : 10/11/60

GEOLOGIC

	

THICKNESS DEPTH
	 SOURCE	 MATERIAL	 (FEET)	 (FEET )

Topsoil, black	 2

	

2
Clay, sandy, yellow ; some rocks	 10

	

1 2
Clay, gray, smooth	 4

	

1 6
Clay, gray, smooth ; some gravel	 7

	

2 3
Coal	 6

	

2 9
Clay, gr ay , smooth	 13

	

4 2

234



NDSWC 184 9
LOCATION : 150-101-05CBA

ALTITUDE : 2187
(FT, NGVD)

DATE DRILLED : 10/22/60

DEPTH: 65
(FT)

POTENTIAL (MV) 	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-5

	

Clay, sandy, yellow.

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION

	

5-15

	

Claystone, silty, yellow.

	

15-28

	

Claystone, gray, smooth.

	

28-30

	

Lignite.

	

30-62

	

Claystone, gray, smooth ; thi n
lignite layers.

	

62-63

	

Lignite.

	

63-65

	

Claystone, gray, smooth .

NDSWC 185 0
LOCATION : 150-101-05CC A

ALTITUDE : 2160
(FT, NGVD)

DATE DRILLED : 10/22/6 0

DEPTH : 5 2
(FT )

POTENTIAL (MV)

	

RESISTANCE (oHMS)

	

DESCRIPTION OF DEPOSITS

0-1 0

20

10-22

22-42
40

42-49

60
49-52

80

too -
235

COLLUVIU M

Clay, sandy, yellow.

GLACIAL OUTWASH

Gravel, medium to coarse ; clay
layers .

Sand, fine to medium ; smal l
clay and gravel layers .

Gravel, medium to coarse .

SENTINEL BUTTE 'EMBER O F
	 FORT UNION FORMATIO N

Claystone, gray, smooth .



NDSWC 183 4

LOCATION: 150-101-050002

	

DATE DRILLED: 10/12/60

ALTITUDE: 2140

	

DEPTH : 84

(FT, NGVD)

	

IFT)

POTENTIAL IMV)

	

RESISTANCE IOHMSI

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-2

	

Topsoil, black .

	

2-5

	

Sand, silty, fine, brown .

	

5-25

	

Clay, sandy, yellow, lignitic .

GLACIAL OUTWASH

	

25-45

	

Clay, sandy, granular, gray .

	

45-52

	

Gravel, medium to coarse ,
brown, very lignitic.

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

	

52-76

	

Claystone, sandy, gray, very

1ignitic .

	

76-84

	

Claystone, sandy, gray, smooth.

100

- 120

150-101-05CCD
(Log modified from Dakota Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

2150 feet

	

Date drilled : 6/15/1 5

DEPT H

(FEET )MATERIAL

THICKNES S

(FEET )

Till, black	 6 6

Quicksand, red	 21 27

Clay, gray	 4 3 1

Coal,

	

lignite	 5 36

Clay, gray , sticky	 8 44

Sand and coal	 5 49

236

20

4 0

6 0



NDSWC 183 2
LOCATION : 150-101-07AAA

	

DATE DRILLED : 10/10/6 0

ALTITUDE : 2135

	

DEPTH: 63
(FT, NGVD)

	

(FT )

DESCRIPTION OF DEPOSITS

COLLUVIUM

0-17

	

Clay, sandy, gravelly, gray ;
lignite fragments .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATIO N

17-20

	

Claystone, sandy, gray, smooth.

20-22

	

Lignite.

22-60

	

Claystone, sandy, gray ;
interbedded lignite seams .

60-63

	

Claystone, sandy, light-gray .

NDSWC 183 7
LOCATION : 150-101-07BBA

	

DATE DRILLED : 10/13/60

ALTITUDE : 2150

	

DEPTH: 84
(FT, NGVD)

	

(FT)

POTENTIAL (Mv)

	

RESISTANCE (OHMS)

0-1 0

20

10-3 9

40 39-4 9

60 49-5 1

51-6 5

65-84
8 0

100 -

120 - 237

POTENTIAL (MV) RESISTANCE (OHMS )

40

60

DESCRIPTION OF DEPOSITS

COLLUVIUM

Clay, sandy, brown.

GLACIAL OUTWAS H

Clay, sandy, granular, gray ,

Gravel, coarse, brown, iron -
stained.

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION

Lignite .

Claystone, sandy, gray to
olive-gray ,

Claystone, gray, smooth ;
lignite fragments .



NDSWC 184 2

LOCATION : 150401-08AAA

	

DATE DRILLED : 10/18/6 0

ALTITUDE : 2163

	

DEPTH : 5 2
(FT. NGVDI

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (mums)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-6

	

Clay, sandy, brown.

	

6-19

	

Clay, silty, yellow ; lignit e

fragments .

GLACIAL OUTWAS H

	

19-26

	

Sand, fine .

	

26-30

	

Clay, sandy, gray .

	

30-32

	

Gravel, coarse ; lignit e

fragments.

SENTINEL BUTTE MEMBER OF

	 FORT UNION FORMATIO N

	

32-52

	

Claystone, sandy, gray ; thi n

lignite beds.

150-101-08CB C

NDSWC 184 0

Altitude :

GEOLOGIC
SOURCE

2145 feet

	

Date drilled : 10/17/6 0

DEPTH

(FEET )MATERIAL

THICKNESS
(FEET )

Topsoil, black	 1 1

Clay, sandy, brown	 4 5

Till ;

	

a little coal	 6 1 1

Sand, medium to coarse ; clay layers an d

some fine gravel	 19 30

Clay, gray, smooth ; Fort Union Formation	 10 40

Coal	 3 43

Clay, gray, smooth ; a little coal	 20 63

23 8



MDSWC 184 3
LOCATION: 150-101-09AAD

	

DATE DRILLED: 10/18/60

ALTITUDE : 2165

	

DEPTH: 63
(FT. NGVD)

	

(FT )

POTENTIAL am	 RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

0-6

	

Clay, silty, light-gray.

GLACIAL OUTWASH
20

	

6-13

	

Gravel, coarse, clayey, sandy.

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

	

- 40

	

13-22

	

Lignite and interbedded cla y
beds ; gray .

	

22-53

	

Claystone, greenish-gray to
gray, smooth ; some lignite.

	

60

	

53-57

	

Lignite .

	

57-63

	

Claystone, gray, smooth .

80

100

120

140

16 0

180

-200

220

240
239



150-101-1ODD D
NDSWC 11592

Altitude :

GEOLOGI C
SOURCE

2200 feet

	

Date drilled : 5/20/8 1

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Silt, sandy, dark-yellowish-brown ,
argillaceous	 3 3

Sand and gravel	 5 8
Clay, olive-gray 	 4 1 2
Lignite	 4 1 6
Claystone, dark-gray 	 4 20

150-101-11CC B
NDSWC 184 4

Altitude : 2200 feet

	

Date drilled : 10/18/6 0

Topsoil, black	 1 1
Till,

	

grayish-yellow	 9 1 0
Lignite	 6 1 6
Clay, sandy, green ; coal

	

layers	 21 3 7
Clay, gray, smooth	 5 42

150-101-14ADD
NDSWC 1159 1

Altitude : 2230 feet

	

Date drilled : 5/20/8 1

Silt, dark-yellowish-brown	 3 3
Sand, pebbly, very coarse 	 4 7
Lignite and carbonaceous silt 	 1 8
Claystone, dark-yellowish-brown 	 4 1 2
Claystone, dark-gray	 9 2 1
Sandstone, fine	 8 2 9
Lignite	 8 3 7
Claystone, gray, consolidated 	 23 6 0

24 0



NDSWC 184 1
LOCATION :

ALTITUDE :
IFT. NGVD)

150-101-18DA D

2210

DATE DRILLED : 10/18/60

DEPTH : 4 2
(FT)

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-22

	

Clay, sandy, yellow.

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION

	

22-26

	

Claystone, yellowish-gray ,
smooth.

	

26-32

	

Claystone, gray, smooth .

	

32-42

	

Claystone, sandy, gray ; thi n
lignite beds .

20

40

60

80

150-101-21DAA
(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

2225 feet

	

Date drilled : 11/26/7 4

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil	 2 2
Clay	 6 8
Sand	 4 1 2
Clay	 13 25
Sand, soft	 11 36
Clayy	 4 40
Sand	 8 48
Coal ; water	 2 50

POTENTIAL (MV)

24 1



150-101-24AB A
NDSWC 11799

Altitude :

GEOLOGIC
SOURCE

2275 feet

	

Date drilled : 10/22/8 1

DEPTH
(FEET )MATERIAL

THICKNESS
{FEET )

Sand, fine to medium, brown 	 11 1 1

Clay, silty ; dark-yellowish-brown	 9 20

Said, fine to medium	 12 3 2

Sand and clay, olive-gray ; interbedded	 10 4 2

Sand, fine to medium	 16 58

Clay, medium-gray ; bedrock	 7 65

150-101-31AAA
(Log modified from Thompson Drilling Co . )

Altitude : 2210 feet

	

Date drilled : 7/10/7 5

soil	 2 2

15 1 7
clay	 31 48

Sand	 10 58

Clay	 22 80

150-101-31DDD
NDSWC 183 6

Altitude: 2210 feet

	

Date drilled : 10/19/6 0

Topsoil, brown	 2 2

Sand, fine, brown	 3 5

Clay, sandy, granular, yellow 	 6 1 1

Sand, fine, yellowish-brown	 4 1 5

Clay, granular, yellow	 7 2 2

Clay, sandy, grayish-yellow 	 6 2 8
Clay, gray, smooth	 4 3 2

Lignite	 4 36

Clay, gray, smooth	 19 5 5

Clay, sandy, gray, smooth ; thin lignite beds	 8 6 3

150-102-02DA D
NDSWC 1839

Altitude: 2115 feet

	

Date drilled : 10/14/6 0

Topsoil, black	 1 1

Clay, silty, yellow	 4 5
Till, yellow	 6 1 1
Gravel, medium to coarse ; small layer s

of clay	 -10 2 1

Gravel, medium to coarse, and sand 	 7 2 8

Till ; a little coal	 22 50
Gravel, medium to coarse	 1 5 1
Clay, gray, smooth ; sandy layers	 13 6 4
Clay, gray, smooth; mixed coal layers 	 10 7 4

242



NDSWC 1838
LOCATION : 150-102-02DD A

ALTITUDE : 210 5
(FT, NGVD)

DATE DRILLED : 10/13/6 0

DEPTH : 105
(FT)

POTENTIAL owv)

	

RESISTANCE (owi.is

	

DESCRIPTION OF DEPOSIT S

COLLUVIUM

	

0-6

	

Clay, silty, yellow.

GLACIAL OUTWAS N20

	

6-7

	

Sand and gravel, medium.

	

7-10

	

Clay, granular, yellow.

40 -

	

10-40

	

Sand, clayey, fine to medium ;
thin fragmentary lignite beds .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION

	

40-60

	

Claystone, gray, smooth ;60

	

lignite fragnents.

	

60-105

	

Claystone, sandy, gray, smooth ;
thin lignite beds.

80

10 0

12 0

140

160

180

200 -

220 -

240 -

	

243



150-102-07BBA

NDSWC 183 7

Altitude :

GEOLOGI C

SOURCE

2045 feet

MATERIAL

Date drilled :

THICKNES S

(FEET)

10/13/60

DEPT H
(FEET )

Topsoil, black	 1 1

Clay, sandy, brown ; looks like till	 9 1 0

Till, gray ; a little coal	 31 4 1

Gravel, coarse, dark-brown ; a little coal	 8 49

Coal	 2 5 1

Clay, sandy, green	 7 5 8

Clay, sandy, gray	 7 6 5

Clay, gray, smooth	 14 7 9

Clay, gray, smooth ; a little coal	 5 8 4

150-102-15ACB

(Log modified from Mon-Dak Drilling Co . )

Altitude : 2160 feet

	

Date drilled :

	

6/07/72

Topsoil	 1 1

Shale, brown	 14 15

Sand and gravel	 2 17

Coal streaks and gray shale 	 48 65

150-102-15BDC

(Log modified from Mon-Dak Drilling Co . )

Altitude: 2120 feet

	

Date drilled :

	

6/11/7 2

Topsoil	 1 1

Shale, brown	 13 14

Sand and fine gravel	 4 18

Shale, brown, and coal

	

streaks	 30 48

Gravel, sand, and coal	 6 54

Shale, gray	 5 5 9

150-102-19DD D

(Log modified from Francis Boyce Water Well )

Altitude : 2100 feet

	

Date drilled : 12/23/6 6

Topsoil and yellow clay	 10 1 0

Clay, yellow, and gravel	 15 2 5

clay	 7 32

Gravel, fine	 11 43

Coal	 1 44

Clay , gray	 37 81

Rock	 4 85

Shale, gray--

	

-	 16 10 1

coal	 2 103

Shale, gray	 38 14 1

coal	 3 144

36 180Shal	
!Y_ ---- -- -------------------------------- ---- -- -- ---- -- ---------------------- -	 8 188

Shale, soft	 12 200

Coal	 3 203

Shale, gray	 10 21 3

Rock	 1 21 4

Shale	 4 218

Rock	 1 21 9

Sandstone, gray	 7 22 6

244



NDSWC 1138 2
LOCATION : 150403-01 DBD

ALTITUDE : 2020
(FT, NGVO)

DATE DRILLED :

DEPTH : 2 7
(FT)

9/23/80

POTENTIAL 1MVI

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-1

	

Topsoil .

	

1-7

	

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

GLACIAL OUTWAS H

	

7-20

	

Sand and gravel, medium to
pebbly, subrounded .

SENTINEL BUTTE(?) MEMBER OF
FORT UNION FORMATIO N

20-27

	

Claystone, medium-gray ,
consolidated.

20

40

6 0

80

100

120

140

160

-180

200

220

240 245



LOCATION : 150-103-010DA

ALTITUDE : 201 5
(FT. NGVD)

DATE DRILLED :

DEPTH : 120
(FT )

NDSWC 11383
9/23/8 0

POTENTIAL (Mv)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

12 0

220 -

- 240

	

246

COLLUVIU M

	

0-18

	

Clay, silty, sandy, yellowish -
brown .

GLACIAL OUTWAS H

	

18-98

	

Sand and gravel, clayey ,
yellowish-gray, lignitic .

SENTINEL BUTTE(?) MEMBER OF
FORT UNION FORMATIO N

	

98-120

	

Claystone, medium-gray ,
consolidated .

- 20 -

6 0

100

80

- 14 0

-160

180



LOCATION: 150-103-03AAC

ALTITUDE : 2230
(FT, NGVDI

NEUTRON GAMMA
(Mfl

	

RAY

NOSWC 5941

DATE DRILLED : T/07/8 1

DEPTH: 1160
fFT I

RESISTIVITY

DESCRIPTION OF DEPOSITS

	

0-25

	

Till .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION

	

25-205

	

Siltstone and sandstone, .
clayey, carbonaceous.

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATION

Lignite and claystone.

Siltstone and claystone ,
sandy, olive-gray,
carbonaceous, argillaceous .

	

355-370

	

Siltstone and sandstone.

	

370-470

	

Siltstone and sandstone ,
carbonaceous, lignitic .

	

470-530

	

Siltstone and claystone, gray.

	

530-600

	

Siltstone, sandy, gray .

	

600-610

	

Lignite .

	

610-750

	

Siltstone, gray, carbonaceous.

	

750-825

	

Sandstone and siltstone, gray .

	

825-850

	

Lignite .

LOWER PART OF
FORT UNION FORMATION

	

850-935

	

Siltstone and claystone ,
carbonaceous, lignitic .

	

935-950

	

Lignite.

950-1160 Siltstone and claystone ,
carbonaceous, lignitic .

205-21 5

215-355



NDSWC 5941, Continue d
LOCATION : 150-103-03AAC

ALTITUDE: 2230
(FT, NGVOI

DATE DRILLED : 7/07/8 1

DEPTH : 116 0
(FT )

TEMPERATURE (°F)

	

DESCRIPTION OF DEPOSIT S

55

	

60

	

86

	

70

- 100

- 20 0

- 30 0

- 400

-50 0

- 60 0

- 800

-100 0

-1100 -

-1200

55

	

60

	

66

	

70

248 .



150-103-23CDD
(Log modified from Francis Boyce Water Well )

Altitude :

GEOLOGI C

SOURCE

2220 feet

	

Date drilled : 11/11/7 0

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil	 3 3
Clay, gravel, and sandy clay	 33 36

Clay, gray	 16 52

Coal	 3 55

Shale, gray	 108 163

Coal	 6 169

Shale, gray	 83 252
Coal	 4 256

Shale, gray	 99 355

Coal	 2 35 7

Shale, gray	 26 383

Rock	 6 389

Shale, gray	 111 500

Shale, gray ; thin rock layers	 101 60 1

Rock	 4 605
Sandstone, fine, and gray shale ; thin layers	 25 630

Shale, gray, hard	 128 758
Rock	 6 764

Shale, gray, hard	 97 86 1

No description available	 589 1450

24 9



NDSWC 1138 7

	

LOCATION : 150-104-01BBB

	

DATE DRILLED :

	

9/24/80

ALTITUDE : 1914

	

DEPTH : 8 7
IFT, NG VD)

	

IFl )

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-4

	

Silt, clayey, dark-yellowish-
brown .

GLACIAL OUTWAS M

	

4-12

	

Sand and gravel, grayish -
orange, subrounded.

--

	

12-27

	

Clay, very sandy, dark-
yellowish-brown.

	

27-33

	

Sand and gravel, grayish-
orange, subrounded.

	

33-57

	

Clay, silty, dark-yellowish-
brown .

	

57-78

	

Sand and gravel ; 60 percen t
lignite and scoria .

	

80 -

	

78-84

	

Coal .

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATION

	

84-87

	

Claystone, medium-gray ,

	

too

	

cohesive.

2 0

40

POTENTIAL (MV)

120

- 140

160

18 0

200

220

240 250



NDSWC 1138 6
LOCATION : 150-104-02AAD

ALTITUDE : 192 0
(FT, NGVD)

DATE DRILLED :

DEPTH: 87
(FT)

9/24/80

150-104-02AB B
NDSWC 1275

Altitude :

GEOLOGI C
SOURCE

1877 feet

	

Date drilled : 1/08/57

DEPTH
(FEET )MATERIAL

THICKNESS
(FEET )

Clay, brown, smooth	 5 5
Sand, medium to coarse	 21 26
Gravel, medium to coarse, and coal 	 16 42

POTENTIAL (MV) 	RESISTANCE (oHras)

	

DESCRIPTION OF DEPOSITS

ALLUVIUM

Silt, clayey, dark-yellowish -
brown .

GLACIALOUTWAS H

53-7

	

Sand and gravel, subrounded .

TONGUE RIVER MEMBER O F
	 FORTUNION FORMATIO N

Claystone, medium-light-gray ,
hard .

25 1



NDSWC 15
LOCATION : 150-104-02ACC

	

DATE DRILLED :

	

5/10/57

ALTITUDE : 1895

	

DEPTH : 60
(FT, NGVD)

	

(FT)

POTENTIAL (Mv)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

ALLUVIU M

0-39

	

Clay, sandy, brown .

20

	

39-42

	

Clay, sandy, blue.

GLACIAL OUTWASH

	

42-45

	

Gravel, fine to medium.

	

45-50

	

Gravel, medium and coarse ;
contains some coal .

	

50-60

	

Gravel, coarse, an d
cobblestones .

80

100

150-104-02ADA1
NDSWC 11388

40

60

Date drilled :

	

9/24/8 0Altitude : 1925 fee t

GEOLOGIC
SOURCE MATERIAL

THICKNESS DEPTH
(FEET)

	

(FEET )

Topsoil	 1
Silt, clayey, dark-yellowish-brown	 58
Sand and gravel ; medium sand to pebbl y

subangular gravel 	 27

1
59

86

25 2



NDSWC 1139 2

ALTITUDE : 192 5
(FT, NGVD)

DATE DRILLED :

	

9/26/80

DEPTH : 100
(FT)

LOCATION : 150-104-02ADA2

POTENTIAL cm)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

ALLUVIUM

	

0-63

	

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

GLACIAL OUTWAS H

	

63-89

	

Sand and gravel, fine t o
pebbly, subrounded to
subangular.

TONGUE RIVER MEMBER O F
	 FORT UNION FORMATIO N

	

89-100

	

Claystone, medium-light-gray ,
Cohesive, hard .



150-104-02AD B
NDSWC 1 6

Altitude :

GEOLOGIC
SOURCE

1917 feet

	

Date drilled : 5/17/5 7

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Clay, yellow	 23 23

Gravel, fine to medium 	 8 3 1

Clay, sandy, yellow	 21 5 2

Sand, fine	 9 6 1

Gravel, coarse, and cobblestones 	 3 64

150-104-02ADD

(Log modified from Francis Boyce Water Well )

Altitude: 1940 feet

	

Date drilled :

	

1/23/6 7

Topsoil, clay, and gravel 	 15 1 5

Sand and fine gravel	 27 4 2

Clay, mixed	 48 9 0

Sand and gravel	 10 10 0

Shale, gray	 26 12 6

Coal	 5 13 1

Shale, hard	 19 15 0

Sandstone	 20 17 0

Shale	 10. 18 0

Rock	 1 18 1

Shale, hard	 11 19 2

Sandstone	 13 20 5

Shale	 10 21 5

Coal	 8 22 3

Shale	 127 35 0

Shale and thin layers of coal 	 150 50 0

Shale ; brown and gray layers	 45 54 5

Shale, hard	 10 55 5

Sandstone	 25 580

Coal	 13 59 3

Shale,

	

hard	 28 62 1

Sandstone ; 10 gallons per minute 	 29 65 0

Shale, hard	 5 65 5

150-104-02BDC

NDSWC 1274

Altitude : 1875 feet

	

Date drilled : 1/03/5 8

Clay, brown, smooth 	 7 7
Sand, fine to medium ; a little coal	 7 1 4
Sand, medium to coarse	 14 2 8

Gravel, coarse	 18 4 6

Clay, light-gray ; bedrock	 6 5 2

254



NDSWC 14
LOCATION : 15 0-104-026D 0

ALTITUDE: 169 0
IFr, NGVDI

DATE DRILLED :

DEPTH: 60
(Fr)

5/09/5 7

	 RESISTANCE (ONNIS)

	

DESCRIPTION OF DEPOSITS

ALLUVIUM

	

0-21

	

Clay, brown, smooth.

	

21-33

	

Sand, fine to medium.

GLACIAL OUTWAS H

	

33-60

	

Gravel, coarse, an d
cobblestones .

100

120

140

160

180

-200

25 5

POTENTIAL (MVi



150-104-04AB B
(Log modified from Boyce Drilling, Inc . )

Altitude :

GEOLOGI C
SOURCE

1885 feet

	

Date drilled : 7/25/7 7

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Clay, sandy	 85 8 5

Gravel	 12 9 7

Sand, gray	 21 11 8

Coal	 7 125

Clay, gray	
35 160

Coal	 10 17 0

Clay, gray	
130 300

Sand, fine, gray 	 40 340

Clay , gray	
65 40 5

Coal	 10 41 5

Clay, gray	 160 57 5

Sandstone	 1 57 6

Clay, gray	
174 75 0

Sandstone	 2 75 2

Clay, sandy, gray	 63 81 5

Sandstone	 2 81 7

Clay, sandy	 523 1340

Sand	 40 1380

Clay	 5 1385

150-104-0488 8

(Log modified from Boyce Drilling, Inc . )

Altitude : 1893 feet

	

Date drilled : 2/14/7 7

Clay and sand	 40 4 0

Clay, gray, and scoria 	 8 4 8

Coal	 7 5 5

Clay, gray ; interbedded with coal	 119 17 4

Sandstone	 10 18 4

Clay, gray ; coal

	

interbeds	 17 20 1

Rock	 102 303

Clay, gray ; interbedded with coal	 201 504

Sand	 16 52 0

Clay, gray ; interbedded with coal	 62 582

Rock	 3 585

Clay, gray ; interbedded with coal	 229 81 4

Rock	 3 81 7

Clay, gray	 6 823

Coal	 9 832

Clay , gray	 52 884

Sand	 45 929

Clay; interbedded with coal	 179 1108

Clay, sandy	 15 1123

Coal	 7 1130

Clay ; coal

	

interbeds	 160 1290

Sand	 50 1340

25 6



NDSWC 1158 1
LOCATION :

	

150-104-05DD D

ALTITUDE :

	

1889
(FT. NGVCO

DATE DRILLED :

	

5/14/8 1

DEPTH :

	

109
(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITSPOTENTIAL

	

(law)

ALLUVIU M

20

0.6

	

Silt, dark-yellowish-brown ,
argillaceous.

6-44

	

Sand, medium.

Cis
60

44-70

	

Clay, dark-greenish-gray .

-

m—

	

70-80

	

Silt, sandy, pebbly .

100

--I—

	

GLACIAL OUTWAS Hrf̀
~ X80-98

	

Sand and gravel .

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATIO N

120

98-109

	

Claystone, silty, gray .

14 0

160

180

- 220

- 240 25 7



150-104-09CB B
(Log modified from Boyce Drilling, Inc . )

Altitude :

GEOLOGIC
SOURCE

1886 feet

	

Date drilled : 2/01/7 5

DEPTH
(FEET )MATERIAL

THICKNESS
(FEET)

	

_

Sand, brown, and brown clay 	 41 4 1

Gravel	 2 4 3

Clay, gray	 62 10 5

Sandstone	 1 10 6

Shale, gray	 18 12 4

Coal	 11 13 5

Shale, gray ; layers of coal	 196 33 1

Sandstone	 1 332

Shale, gray	 1B 35 0

Sand, fine, gray 	 20 37 0

Sandstone	 1 37 1

Shale, gray	 5 37 6

Coal	 8 384

Shale, gray ; coal

	

layers	 51 43 5

Coal	 19 454

Shale, gray ; coal layers	 52 506

Sandstone	 1 50 7

Shale, gray	 593 110 0

Sandstone	 3 110 3

Shale, gray, and sandy clay 	 222 132 5

Sand, gray	 10 133 5

Sandstone	 1 133 6

Sand, dark-gray ; water	 29 136 5

150-104-10ADD

NDSWC 127 8

Altitude : 1885 feet

	

Date drilled : 1/20/5 7

Clay, yellow, smooth	 14 1 4

Gravel, medium to coarse	 14 2 8

Gravel, coarse	 35 63

Gravel, coarse, and cobblestones 	 11 74

150-104-108AB

(Log modified from Boyce Drilling, Inc . )

Altitude: 1894 feet

	

Date drilled :

	

5/26/7 7

Sand, clayey	 30 30

Gravel	 10 40

Clay, gray	 40 80

Sand, fine	 45 12 5

Clay, gray	 5 130

Coal	 3 13 3

Clay , gray	 37 170

Coal	 10 180

Clay, gray ; interbedded with coal	 366 546

Sandstone	 2 54 8

Clay, gray ; interbedded with coal	 130 678

Sandstone	 1 67 9

Clay, sandy, gray	 41 720

Clay, gray	 166 88 6

Coal	 14 900

Clay, gray ; interbedded with sand 	 430 1330

Sand, gray	 50 138 0

Sandstone	 2 1382

Clay, gray	 18 140 0
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150-104-10DAA 1

NDSWC 1279

Altitude : 1870 feet Date drilled : 1/22/58

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Clay, yellow, smooth	 31

	

3 1

Gravel, fine to medium	 4

	

3 5
Gravel, coarse	 17

	

52

150-104-10DAA2
(Log modified from Francis Boyce Water Well )

Altitude: 1895 feet

	

Date drilled :

	

5/07/6 7

Topsoil and sandy clay 	 27 2 7
Sand, brown	 11 38
Gravel	 1 3 9
Sand and trace of gravel	 3 42
Gravel	 10 52
Sand, crusted	 6 58
Gravel, sand, and traces of coal and silt 	 20 78

NDSWC 1 1

LOCATION : 150-104-10DAC

ALTITUDE : 188 5
(FT, NGVD)

DATE DRILLED :

	

5/01/5 7

DEPTH: 7 0
(FT)

POTENTIAL

	

(MV)

	

RESISTANCE (OHMS) DESCRIPTION OF DEPOSIT S

ALLUVIUM

0-16 Clay, slightly sandy, yellow .

20 16-27 Clay, blue, smooth.

GLACIAL OUTWASH

27-35 Gravel, medium to coarse .

ao 35-59 Gravel, coarse, an d
cobblestones.

TONGUE RIVER MEMBER O F
FORT UNION FORMATIO N

60 59-70 Claystone, sandy, gray .

60

100

12 0
25 9



150-104-10DC D

NDSWC 1280

Altitude: 1877 feet

	

Date drilled :

	

1/27/5 8

GEOLOGIC

	

THICKNESS DEPTH
	 SOURCE

	

MATERIAL	 (FEET)	 (FEET )

Clay, yellow, smooth 	 24

	

24
Sand, medium to coarse	 7

	

3 1
Gravel, fine to coarse 	 11

	

42

NDSWC 1 2

LOCATION : 15040440DDA

	

DATE DRILLED :

	

5/04/5 7

ALTITUDE : 1895

	

DEPTH: 48
(FT. NGVD)

	

(FT)

POTENTIAL (MV)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

ALLUVIU M

	

0-16

	

Clay, yellow.

20
.

	

16-30

	

Sand, fine, dirty.

GLACIAL OUTWASH

	

30-48

	

Gravel, coarse, to
cobblestones .

4 0

6 0

l00

120

140

-160

-180 260



150-104-11BB D
NDSWC 2 7

Altitude : 1882 feet

GEOLOGI C
SOURCE MATERIAL

	

Date drilled :

	

6/13/5 7

THICKNESS DEPTH
	 (FEET)	 (FEET )

Clay, yellow, smooth	 11

	

1 1
Clay, yellow ; some fine to medium gravel	 4

	

1 5
Clay, yellow, smooth	 19

	

34
Sand, fine to medium	 8

	

42

Gravel, fine to medium	 4

	

46

Gravel, medium to coarse	 14

	

6 0

NDSWC 13

LOCATION : 150-104-11 CC B

ALTITUDE : 193 0

(FT, NGVD)

DATE DRILLED :

DEPTH : 6 0

(FT)

5/07/57

POTENTIAL (Mv)

	

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

ALLUVIUM

	

0-8

	

Clay, brown, smooth .

20

	

8-28

	

Clay, yellow, smooth .

	

28-30

	

Sand, fine .

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

40 -

	

30-44

	

Claystone, light-blue, an d
coal .

	

44-51

	

Claystone, green, smooth.

60

	

51-60

	

Claystone, light-gray, hard .

8 0

100 -

120 -

140 -

160

	

261



150-104-14BCA
(Log modified from Boyce Drilling, Inc . )

Altitude :

GEOLOGI C
SOURCE

2092 feet

	

Date drilled : 8/30/6 7

DEPTH
(FEET )MATERIAL

THICKNES S

(FEET )

Topsoil	 3 3

Clay, sandy, yellowish-brown	 40 43

Coal	 3 46

Shale, gray	 76 12 2

Coal	 3 12 5

Shale, gray	 25 15 0

Coal	 6 15 6

Shale, gray	 69 22 5

Clay, sandy	 30 25 5

Coal	 8 26 3

Shale	 33 29 6
Coal	 7 30 3

Sandstone	 15 31 8

Coal	 5 32 3

Shale ; interbedded sandstone 	 31 35 4

Rock	 1 35 5

Shale, blue, crumbly	 38 393

Rock	 1 394

Sandstone	 14 408

Rock, soft	 2 41 0

Shale, sandy, white	 20 430

Rock	 1 431

Shale	 6 437

Coal	 13 450

Clay(?)	 12 462

Coal	 8 47 0

Rock	 8 478

Shale, hard	 64 542

Shale, soft	 28 570

Shale ; interbedded with coal	 56 626

Sandstone	 10 63 6

Coal	 5 64 1

Sandstone	 10 65 1

Shale, hard	 11 66 2

Sandstone	 22 684

Shale, rock	 9 69 3

Shale, hard	 103 79 6

Rock	 11 80 7

Shale, hard	 21 82 8

Rock	 1 82 9

Shale, hard	 40 869

Rock	 2 87 1

Shale, hard	 20 89 1

Rock	 1 89 2

Shale, hard	 38 930

Rock	 5 93 5

Shale, hard	 18 95 3

Sandstone	 37 990

Shale, hard	 280 1270

150-104-15AA A
NDSWC 2 8

Altitude : 1900 feet

	

Date drilled : 6/14/5 7

Topsoil, black	 2 2

Clay, yellow ; a little fine gravel 	 9 1 1

Clay, yellow, smooth	 32 4 3

Gravel, coarse, and mud	 17 60

26 2



NDSWC 2 5

LOCATION : 150-104 -15ACB

ALTITUDE : 188 5
(FT . NGVD1

DATE DRILLED :

	

6/11/5 7

DEPTH : 60
(FTI

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

0-1 1

20 11-17

17-5 1

40

51-60

60

80

ALLUVIU M

Clay, yellow, smooth .

Sand and coal, fine to medium .

GLACIAL OUTWASH

Sand and gravel, medium to
fine .

Sand and gravel, medium to

coarse .

150-104-16BBB
(Log modified from Boyce Drilling, Inc . )

Altitude :

GEOLOGIC
SOURCE

1889 feet

	

Date drilled : 3/

	

/7 7

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil and sandy clay 	 85 85
Gravel	 10 95

Clay, gray	 144 239

Rock	 2 241
Clay, gray	 164 40 5

Coal	 13 41 8

Clay, gray ; interbedded with sandstone	 37 45 5
Clay, gray ; interbedded with rock 	 184 639
Coal	 6 64 5

Shale, gray ; interbedded with rock	 230 875
Coal	 10 885
Shale, gray, hard	 180 1065

Rock	 3 1068
Clay, gray, hard 	 155 1223

Rock	 1 1224

Shale ; interbedded with sandstone	 61 1285
Sandstone	 48 1333

150-104-19ABA

(Log modified from Gulbraa Drilling Co . )

Altitude : 1890 feet

	

Date drilled :

	

4/18/6 8

Clay, sandy	 18 1 8
Sand	 65 8 3
Gravel and sand ; water	 10 9 3

263



NDSWC 1 9
LOCATION : 150-104-19CBC

ALTITUDE : 1892
(FT, NGVDI

DATE DRILLED :

	

5/24/57

DEPTH : 70
(FTI

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

ALLUVIU M

	

0-3

	

Clay, yellow .

	

3-21

	

Sand, fine .

	

21-37

	

Sand, fine to medium ; contains
a little coal .

GLACIAL OUTWASH

	

37-54

	

Sand, fine to coarse ; a littl e
gravel .

	

54-70

	

Gravel, medium to coarse ; a
little coal .

150-104-19DDC 1
NDSWC 1-86 0

Altitude : 1891 feet Data drilled : 3/21/67

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Topsoil, silty, black	 1 1
Clay, sandy, silty, yellowish-brown	 8 9
Sand, fine to medium	 17 2 6
Sand, fine to coarse ; lots of coal and

5 3 1about 25 percent gravel 	
Clay, sandy, silty, olive-gray ; sand

24 5 5layers .and a little coal	
Gravel, fine to coarse 	 1 5 6
Sand, fine to coarse ; about 25 percent

4 6 0fine to coarse gravel ; a little coal	
Gravel, fine to coarse ; sand and a little

9 6 9coal	
Gravel, fine to coarse ; sand and lots of

7 7 6coal	
Sand, fine to coarse ; gravel and a little

8 8 4coal	
Gravel, fine to coarse ; drills like it

3 8 7is cemented	
Clay, sandy, silty, light-gray to bluish -

18 10 5gray ; Fort Union bedrock	

264



NDSWC 3-86 0
LOCATION : 150-104-19DDC2

ALTITUDE : 188 7
(FT . NGVD)

DATE DRILLED :

	

3/21/6 7

DEPTH : 80
(FT)

POTENTIAL (MV)

	

RESISTANCE (cows)

	

DESCRIPTION OF DEPOSITS

	

0-1

	

Topsoil .

ALLUVIUM

	

1-9

	

Clay, silty, yellowish-brown.

	

9-26

	

Sand, medium, subangular t o
rounded .

	

26-31

	

Sand, fine to coarse, well -
rounded .

	

31-80

	

No record .

26 5

80

too

-120 -

-140 -

-160 -

-180 -

-220

240



NDSWC 562 2
LOCATION : 150-104-19DD D

ALTITUDE: 189 2
(FT, NGVD)

DATE DRILLED : 10/11/7 9

DEPTH : 10 2
IFTI

GAMMA

	

RESISTANCE
RAY

	

(OHMS)
DESCRIPTION OF DEPOSITS

ALLUVIU M

	

0-12

	

Clay, very silty, dark-brow n
to dark-yellowish-brown .

	

12-20

	

Sand, fine to medium ,
yellowish-brown, micaceous .

	

20-52

	

Sand, fine to medium ,
dark-gray ; fine pea-size
gravel layers ; much scori a
and lignite .

	

81-93

	

Gravel, very coarse, well -
rounded .

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

	

93-102

	

Claystone, silty, light -
greenish-gray to light-bluish -
gray .

266

GLACIAL OUTWAS H

	

52-79

	

Gravel, medium to coarse .

	

79-81

	

Silt, light-gray.

10 -

4 0

50

60

7 0

- 80

- 100

-31 0

- 120



150-104-20AB C
NDSWC 128 1

Altitude :

GEOLOGIC
SOURCE

1875 feet

	

Date drilled : 2/04/5 8

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Clay, brown, smooth	 12 1 2
Sand, fine to coarse ; a little sandy gray

clay and coal	 24 3 6
Sand, medium to coarse, and coal	 27 63

150-104-20BBC 1
(Log modified from Mann Drilling Co . )

Altitude : 1887 feet

	

Date drilled : 10/24/6 6

Silt, sandy	 20 2 0
Gravel	 4 2 4

Sand	 40 6 4
Gravel	 26 90
Clay	 2 9 2

Gravel	 6 9 8
Bedrock	 2 10 0

150-104-20BBC 2
NDSWC 860

Altitude : 1885 feet

	

Date drilled : 3/09/6 7

Topsoil, sandy, silty 	 1 1
Sand, fine to medium	 1 2
Clay, silty, sandy, light-olive-gray	 3 5

Clay, sandy, silty, yellowish-brown 	 7 1 2
Clay, sandy, silty, olive-gray	 2 1 4

Sand, fine to medium	 5 1 9

Gravel, fine to coarse 	 2 2 1
Sand, fine to coarse ; lots of coal	 30 5 1
Gravel, fine to coarse	 3 5 4

Sand, fine to coarse ; lots of coal an d

layers of silty clay	 9 6 3
Gravel, fine to coarse ; a little coal	 11 7 4

26 7



NDSW C
LOCATION : 150-104- 20CBB DATE DRILLED : 10/24/66

ALTITUDE : 1892

	

DEPTH : 11 0
IFT, NGVD)

	

(FT)

POTENTIAL now	 RESISTANCEIoHMS)

	

DESCRIPTION OF DEPOSITS

ALLUVIU M

	

0-5

	

Clay, silty, yellowish-gray t o
light-olive-gray .

	

5-13

	

Sand, medium, light-gray, well -
sorted, subrounded .

	

13-42

	

Sand, very fine to medium ,
olive-gray to dark-greenish-
gray ; clayey and silty streaks .

	

42-57

	

Silt and sand, somewhat clayey ,
very fine to fine .

GLACIAL OUTWAS H

	

57-104

	

Sand and gravel, gray to brown ,
subangular to subrounded.

20 -

40

60 -

80 -

100 -

TONGUE RIVER MEMBER O F
	 FORT UNION FORMATIO N

104-110

	

Claystone, medium-gray ,
slightly hard.

120 -

140 -

160 -

180 -

200

220

240 268



NDSWC 67-458
LOCATION :

ALTITUDE :
(FT, NOVO)

150-104-2000C 1

1890

DATE DRILLED: 10/23/66

DEPTH : 100
(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

0-2

- 20 2-1 0

10-1 8

40
18-2 9

29-5 1

60

51-9 2

80

92-10 0

- 100

- 120

ALLUVIUM

Silt, dark-yellowish-brown.

Sand, fine to medium, gray ,
well-sorted, very lignitic .

Clay, very silty to sandy ,
light-olive-gray .

Sand, slightly clayey, fine ,
gray .

Clay, silt, and very fine gra y
sand ; interbedded .

GLACIAL OUTWAS H

Gravel, fine to coarse, poorl y
sorted ; lenses of clay and sil t
and some cobbles .

TONGUE RIVER MEMBER O F
	 FORT UNION FORMATION

Claystone, medium-gray, smooth ,
very tight .

-

- 160

-180

- 220 -

- 240 269



NDSWC 4-86 0
LOCATION : 150-104-2000C2

	

DATE DRILLED :

	

3/28/6 7

ALTITUDE : 1890

	

DEPTH : 84
(FT, NGVD)

	

(FT )

POTENTIAL (14v)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

	

~1-11

	

Clay, sandy, silty, yellowish -
brown.

	

11-40

	

Sand, fine to coarse ; coa l
fragments .

	

40-52

	

Clay, sandy, silty, olive-gray ;
layers of sand .

GLACIAL OUTWAS H

	

52-59

	

Gravel, clayey to sandy ; a
little coal .

59-61 > Sand, fine to coarse .

	

/61-84

	

Gravel, sandy, fine to coarse ;
a little coal .

100

150-104-2000C 3
NDSWC 4-A86 0

- 20

40

ALLUVIUM

0-1

	

Topsoil, silty, sandy ,
yellowish-brown .

Date drilled :

	

3/28/6 7Altitude : 1890 feet

GEOLOGIC
SOURCE MATERIAL

THICKNESS DEPT H
	 (FEET)	 (FEET )

Clay, sandy, silty, yellowish-brown	 11

	

1 1
Sand, fine to coarse ; coal fragments	 29

	

40

270



NDSWC 6-86 0
LOCATION : 150-104-20CDA

	

DATE DRILLED :

	

3/29/6 7

ALTITUDE : 1885

	

DEPTH : 105
(FT, NGVD)

	

(FT)

POTENTIAL (MV)	

/

	

RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSITS

ALLUVIUM

~	 	 0-11

	

Clay, sandy, silty, light -
' yellowish-gray.

	

11-57

	

Sand, fine to coarse, lignitic .

GLACIAL OUTWASH

	

e---_e 57-66

	

Gravel, sandy, fine to coarse ,

	

f ,

	

lignitic.

	

66-78

	

Sand, fine tqg coarse, lignitic ;
some gravel layers .

	 78-93

	

Sand and gravel, fine t o
coarse ; many cobbles .

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

	

93-105

	

Claystone, sandy, silty, light -

too

	

gray to bluish-gray .

- 120 -

- 14 0

-160

180

240 271



150-104-21CAD

(Log modified from E . C . Gendron & Sons )

Altitude :

GEOLOGI C
SOURCE

1900 feet

	

Date drilled : 4/24/6 9

DEPT H
(FEET )

MATERIAL

THICKNESS

(FEET )

Clay and sand	 18 1 8

Sand	
74 9 2

Sand and gravel	 8 100

Clay 2 102

(Log modified from Boyce Drilling, Inc . )

Altitude : 1900 feet Date drilled : 8/23/7 7

Sandstone, brown 	 53 5 3

7 6 0Clay, gray	 8 68Coal	
108 17 0

Clay, gray	 30 200
Sand, gray	 50 250
Clay, gray	 1 250Sandstone	

106 35 7
Clay, gray ; layers of sand	

6 36 5Coal	
38 39 5

Clay, gray	 30 43 0
Sand	

15 430
Coal	

115 609
Clay, sandy, gray	

4
61 0Sandstone	

Clay, sandy, gray ; interbedded with sandstone	 435 1045

Sandstone	 15 1060

Clay, gray ; interbedded with sandstone	
225 128 5

Sand, gray	
40 132 5

Clay, gray	
20 134 5

27 2



NDSWC 5-86 0
LOCATION : 150-104-29BB B

ALTITUDE : 1890
(FT, NOVO)

DATE DRILLED :

DEPTH: 84
(FT)

3/28/69

DESCRIPTION OF DEPOSITS

ALLUVIUM

Clay, sandy, silty, yellowish -
brown.

'9-36

	

Sand, fine to coarse, lignitic .

~36-38

38-39

POTENTIAL (Mv)

	

RESISTANCE (OHMS)

too

150-104-29BBC1
NDSWC 20

Altitude :

GEOLOGI C
SOURCE

1885 feet

	

Date drilled : 5/27/5 7

DEPTH
(FEET )MATERIAL

THICKNESS
(FEET )

Clay, yellow, smooth	 21 2 1
Sand, fine to medium ; a little coal	 22 43
Clay, sandy, gray	 3 46
Gravel, fine to medium ; shale pebbles ;

and coal	 15 6 1
Gravel, medium to coarse ; shale pebbles ;

and a little coal	 24 85

Clay, sandy, silty, yellowish -
gray .

Sand, fine to coarse, lignitic .

-39-41-- Clay, sandy, silty, yellowish -
brown.

GLACIAL OUTWAS H

5—41-84

	

Sand and gravel, fine to
coarse, lignitic ; interbedded.

27 3



NDSWC 2 1
LOCATION : 150-104-29BBC2

ALTITUDE : 1890
IFT, NGVDI

DATE DRILLED :

DEPTH: 90
(FT)

5/28/5 7

150-104-29BCB
(Log modified from Mann Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

1890 feet

	

Date drilled : 10/24/6 6

DEPTH
(FEET )MATERIAL

THICKNESS
(FEET )

Topsoil	 6 6
Silt, sandy	 36 4 2
Gravel	 30 7 2
Sand	 3 7 5
Gravel	 15 9 0
Fort Union bedrock	 10 10 0

150-104-29CC6
NDSWC 1283

Altitude : 1885 feet

	

Date drilled : 4/14/5 8

Clay, yellow, smooth 	 12 12
Sand, medium to coarse, and a lot of coal 	 31 4 3
Gravel, medium to coarse, and coal	 15 58
Shale	 5 63

27 4

POTENTIAL (MV) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

ALLUVIU M

	

0-11

	

Clay, yellow, smooth .

	

11-23

	

Sand, fine to medium.

	

23-33

	

Sand, fine to medium, lignitic .

	

33-39

	

Coal .

	

39-42

	

Clay, sandy, gray.

GLACIAL OUTWAS H



NDSWC 22
LOCATION : 150-104-29000

ALTITUDE : 1890
(FT, NGVa)

DATE DRILLED :

DEPTH : 60
(FT)

5/28/57

RESISTANCE (OHMS) DESCRIPTION OF DEPOSIT S

ALLUVIUM

0-4 Clay, brown .

20 4-12 Clay, slightly sandy, yellow.

12-33 Sand, fine to medium.

GLACIAL OUTWAS H

40 - 33-41 Gravel, fine to medium ,
lignitic ; clay lenses .

41-60 Gravel, medium to coarse .

80 -

80 -

150-104-30AAA
NDSWC 18

Altitude :

GEOLOGI C
SOURCE

1890 feet

	

Date drilled : 5/22/5 7

DEPTH
(FEET )MATERIAL

THICKNESS
(FEET )

Clay , yellow	 6 6
Sand, fine to medium, and a little coal	 26 32
Clay, light-blue, smooth	 14 46
Gravel, medium to coarse ; shale pebbles ;

and coal	 24 70

150-104-30AB B

NDSWC 1 7

Altitude : 1885 feet

	

Date drilled : 5/18/57

Clay, yellow	 6 6
Sand, fine to medium, and a little coal	 48 5 4
Gravel, fine to medium, and a littl e
sandy gray clay	 7 6 1

Gravel, medium to coarse	 9 7 0
Gravel, coarse	 27 9 7

150-104-30AB C
NDSWC 1282

Altitude : 1890 feet

	

Date drilled : 4/11/58

Clay, gray, smooth	 8 8
Sand, fine to coarse, and coal	 23 3 1
Gravel, medium to coarse	 32 63
Gravel, medium to coarse, and coal 	 18 8 1
Clay, smooth	 3 84

27 5

POTENTIAL MV )



NDSWC 5939, 6164
LOCATION : 151-095-040801, 2

	

DATE DRILLED : 6/30/81

-100 _

200 -

300 -

400 -

ALTITUDE : 2300
(FT, NGVD )

NEUTRON GAMM A
(API)

	

RAY

DEPTH : 162 0
(FT)

RESISTIVITY
(OHM-M)

DESCRIPTION OF DEPOSITS

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

	

0-65

	

Siltstone and claystone .

	

65-75

	

Lignite.

	

75-95

	

Siltstone, gray .

	

95-115

	

Lignite and claystone .

	

115-200

	

Siltstone and claystone, gray .

	

200-210

	

Lignite .

	

210-290

	

Siltstone and claystone, gray ,
carbonaceous .

	

290-385

	

Sandstone, silty, gray .

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

	

385-440

	

Siltstone and lignite, sandy ,
gray.

	

440-555

	

Siltstone, lignitic .

	

555-590

	

Lignite.

	

590-665

	

Siltstone and claystone, gray .

	

665-680

	

Lignite.

	

680-800

	

Siltstone, clayey, sandy .

	

800-900

	

Siltstone and claystone .

	

900-920

	

Siltstone, sandy .

	

920-1060

	

Siltstone and claystone .

	

1060-1120

	

Siltstone and sandstone.

LOWER PART OF
FORT UNION FORMATION

	

1120-1160

	

Claystone, silty, gray.

	

1160-1180

	

Lignite .

	

1180-1260

	

Siltstone, sandy, gray .

600 -

700 -

-1000

-1100-

-1200 -



NDSWC 5939, 6164, Continued
LOCATION : 151-095-04DBD1, 2

ALTITUDE : 2300
(FT. NDVD )

NEUTRON GAMMA

	

RESISTIVITY
(APO

	

RAY

	

toHMd,9

DATE DRILLED : 6/30/81

DEPTH: 162 0
(FT)

DESCRIPTION OF DEPOSITS

LOWER PART OF
FORT UNION FORMATION ,

Continued

Claystone, brown ,
carbonaceous .

Sandstone, silty, fine ,
greenish-gray .

Sandstone and siltstone, fine ,
gray.

Siltstone and claystone, gray .

1300

1400

1260-127 5

1275-1380

1380-145 0

1450-162 0

1500-

1600

1700-

-1800-

-1600-

-2000-

-2100-

2200-

2300-

2400 - 277



NDSWC 6164, Continue d
LOCATION: 151-095-04DBD 2

ALTITUDE : 230 0
IFT, NGVDI

DATE DRILLED: 6/30/8 1

DEPTH : 162 0
IFTI

DESCRIPTION OF DEPOSIT STEMPERATURE (°F)



NDSWC 6164, Continue d

ALTITUDE: 230 0
WT. NGVD1

DATE DRILLED: 6/30/8 1

DEPTH : 162 0
IFTI

LOCATION : 151-095 -04DBD2

	

TEMPERATURE OF)

	

DESCRIPTION OF DEPOSIT S

	

I

	

I

	

I'

	

I
55

	

80

	

65

	

70

	

75

	

80

1300

1400 -

1500 -

1600

1700 -

1800 -

1900 -

-2000-

2100 -

-noo-

-2400
55

	

80

	

86

	

70

	

75

	

80
	 I	 I	

279



151-095-29ABB
(Log modified from Kieson Drilling )

Altitude :

GEOLOGI C
SOURCE

2440 feet

	

Date drilled : 2/12/7 5

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil	 1 1

Clay	 13 1 4

Clay, sandy, gray	 12 2 6

Scoria	 2 2 8

Coal	 3 31

Clay, gray	 8 39

Clay, sandy	 8 47

Sand, yellow	 4 51

Coal	 2 53

Clay, gray	 12 65

Sand, coarse	 8 73

Coal	 7 80

151-095-29BC B

(Log modified from Thompson Drilling Co . )

Altitude: 2340 feet

	

Date drilled :

	

4/08/7 6

Clay soil	 3 3

Clay, blue	 25 28

Sand, gray	 17 4 5

Sand, brown	 13 5 8

Sand, gray	 17 75

Sand, blue	 5 80

151-095-36AB A
(Log modified from Aberle Well Co . )

Altitude : 2290 feet

	

Date drilled : 5/22/7 3

Topsoil	 2 2

Clay, yellow	 26 28

Sand	 1 2 9

Clay, yellow	 11 40

280



NDSWC 605 3
LOCATION : 151-095-36BBA

ALTITUDE : 226 2
IFT, NGVOI

DATE DRILLED : 5/28/82

DEPTH : 128 0
(FT)

NEUTRO N
(API)

S.P.
(MV)

281

DESCRIPTION OF DEPOSIT S

	

0-1

	

Topsoil .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATIO N

	

1-122

	

Siltstone and claystone ,
sandy, olive-gray .

122-163

	

Sandstone, silty, fine t o
medium, greenish-gray ;
limestone at 130 feet .

163-235

	

Claystone and lignite, silty ,
sandy .

235-296

	

Sandstone, silty, fine to
medium.

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

296-310

	

Lignite .

310-370

	

Siltstone and claystone, gray ,
carbonaceous .

370-412

	

Sandstone, silty, fine.

412-550

	

Siltstone and claystone ,

sandy, gray .

550-680

	

Sandstone, silty, fine, gray.

680-720

	

Claystone and lignite .

720-890

	

Siltstone and sandstone, fine ;
hard limestone .

890-1000

	

Siltstone and claystone ,
sandy, olive-gray ,
carbonaceous .

LOWER PART OF
FORTUNIONFORMATIO N

1000-1280

	

Siltstone and claystone ,
sandy, olive-gray.



NOSWC 6053, Continue d
LOCATION: 151-095-36BB A

ALTITUDE : 226 2
IFT, NGVD1

NEUTRON

	

SP.
(APO

	

IMV)

DATE DRILLED: 5/28/82

DEPTH: 1280
(FT}

DESCRIPTION OF DEPOSITS

"7300

-1400

-1500

-160 0

-170 0

180 0

190 0

2100

-2200

-2300

-2400 282



LOCATION : 151-095-36BBA

ALTITUDE : 226 2
(Fr. NOVD1

NDSWC 6053, Continued

DEPTH : 1280
(Fr)

GAMMA

	

RESISTIVITY
RAY

	

(OHM441

-

DATE DRILLED: 5/28/8 2

DESCRIPTION OF DEPOSIT S

28 3

10 0

200

300

400

500

600

700

800

900

00 0

100

200



NDSWC 6053, Continue d
LOCATION : 151- 09 5 - 36 B B A

ALTITUDE : 226 2
(FT, NGV01

DATE DRILLED : 5/28/8 2

DEPTH : 128 0
IFT)

GAMMA

	

RESISTIVIT Y
RAY

	

(OHM-Ml
DESCRIPTION OF DEPOSIT S

-1300

-140 0

160 0

160 0

1700

1800

1900

2000

2100-

2200

2300 -

2400 284



NDSWC 6053, Continue d
LOCATION : 151-095-36BBA

	

DATE DRILLED : 5/28/8 2
ALTITUDE : 226 2

(FT, NGVO) DEPTH : 128 0
(FT)

TEMPERATURE (0F)

	

DESCRIPTION OF DEPOSITS

60 65 70 75 8 0

- 100

400 -

500 -

600 -

700 -

800

90 0

1000

1100

55 80 85 70 75 80

1200 I I I I I I
28 5



NDSWC 6053, Continue d
LOCATION : 151- 09 5- 3 6 B B A

ALTITUDE : 2262
(FT, NGVD)

BULK DENSITY

DATE DRILLED : 5/28/8 2

DEPTH : 128 0
(FT)

DESCRIPTION OF DEPOSITS

1

100

200

300

400

50 0

600

700

go o

90 0

1000

1100

-1200 286



NDSWC 6053, Continue d
LOCATION : 151-095 -368B A

ALTITUDE: 226 2
/FT. NOVDI

DATE DRILLED : 5/28/82

DEPTH: 1280
WTi

BULK DENSITY	 	 DESCRIPTION OF DEPOSITS

151-096-02AD
(L(g modified from Thompson Drilling Co . )

Altitude :

	

2385 feet

GEOLOGI C
SOURCE

	

MATERIAL

Date drilled :

THICKNES S
	 (FEET)	

8/19/74

DEPTH
(FEET )

2 2Soi l
y

	

--
-----------------

	

----------------------------------------------------- -Cla

	

- -

	

-	 53 55
Coal	 10 65
Clay	 45 11 0
Hard shell	 5 11 5
Clay	 5 12 0
Sand	 55 175

151-096-09ABB
(Log modified from B b K Water Well Drilling Co . )

Altitude: 2285 feet

	

Date drilled : 5/07176

Topsoil	 2 2
Clay, brown	 8 10
Sand, brown, and tlay	 3 1 3
Sand, brown	 65 7 8
Clay, sandy , gray	 3 8 1
Sand, grayish-blue	 11 9 2
Coal	 3 9 5
Sand, blue	 14 109
Clay	 1 110
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151-096-10CD D
(Log modified from Kieson Drilling )

Altitude :

GEOLOGI C
SOURCE

2300 feet

	

Date drilled : 6/21/7 6

DEPT H

(FEET )MATERIAL

THICKNES S

(FEET )

Topsoil	 2 2

Clay, sandy	 8 1 0

Sand	 20 3 0

Gravel and sand	 4 3 4

Sand	 1 3 5

Sand, coarse	 5 4 0

Sand	 10 5 0

Clay	 3 53

Sand	 8 6 1

Gravel and sand 	 6 67

Sand, coarse, and gravel	 9 7 6

Coal	 1 7 7

Gravel	 3 80

Clay, sandy	 7 87

Sand	 10 97

Clay	 3 100

151-096-11BC D

(Log modified from Ralph Wold Well Drilling )

Altitude : 2290 feet

	

Date drilled : 8/22/7 4

Clay, sandy	 6 6
Gravel	 2 8

Sand, yellow	 7 1 5

Sand, gray	 45 6 0

Sand, blue	 10 70

151-096-14BD A
(Log modified from Kieson Drilling )

Altitude : 2330 feet

	

Date drilled :

	

2/16/7 6

Topsoil	 r	 2 2

Clay, sandy	 18 2 0

Coal	 1 2 1

Clay	 9 3 0

Sand, coarse	 9 3 9

Clay	 9 4 8

Coal	 4 5 2

Clay	 7 5 9

Coal	 3 6 2

Sand	 5 6 7

Clay	 3 7 0

151-096-24BBB

NDSWC 1494

Altitude : 2018 feet Date drilled : 4/16/5 9

Topsoil, sandy, brown 	 4 4

Clay, brown, smooth	 8 1 2

Clay, yellow, smooth	 41 5 3
Clay, yellow, and fine gravel	 9 6 2

Clay, brown, black, and yellow	 21 8 3

Clay, sandy, blue and black 	 26 10 9

Clay, sandy, gray	 28 13 7

288



NDSWC 1154 6
LOCATION : 151-096-28CC D

ALTITUDE : 226 0
(FT, NGVD )

POTENTIAL (MV)

DATE DRILLED :

	

5/05/8 1

DEPTH : 260
(FT )

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-58

	

Silt, dark-yellowish-brown ,
argillaceous .

LAKE BEDS

	

58-65

	

Silt, clayey, olive-gray.

	

65-135

	

Clay, dark-greenish-gray ,
scoriaceous .

	

135-172

	

Clay, black, plastic .

GLACIAL OUTWASH

	

172-201

	

Sand and gravel .

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATION

	

201-260

	

Sandstone, fine .

RESISTANCE (OHMS)



NDSWC 11546, Continue d
LOCATION : 151-096-28CCD

	

DATE DRILLED : 5/05/81

ALTITUDE : 2260
(FT, NGVDI

DEPTH : 26 0
(FT)

POTENTIAL laivl

	

RESISTANCE IOI4MS)

	

DESCRIPTION OF DEPOSITS

r

260 -

280

151-096-29DDD
(Log modified from Kieson Drilling )

Altitude : 2270 feet

	

Date drilled : 1/30/7 5

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL

	

(FEET) (FEET )

Topsoil	 1

	

1
Clay and sand	 14

	

1 5
Coal	 4

	

1 9
Clay	 7

	

2 6
Coal	 4

	

30
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NDSWC 1154 7
LOCATION : 151-096-30AAA

ALTITUDE : 2259
(FT. NGVD)

DATE DRILLED :

	

5/05/8 1

DEPTH : 120
(FT)

	 RESISTANCE (oHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-48

	

Silt, dark-yellowish-brown ,
argillaceous .

LAKE BEDS

	

48-72

	

Clay, silty, olive-gray ,
scoriaceous .

GLACIAL OUTWASH

	

72-75

	

Sand and gravel .

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORTUNIONFORMATIO N

	

75-120

	

Sandstone, fine ; lignitic from
116 to 118 feet .

291



NDSWC 605 1
LOCATION :

	

151-096-36AAA DATE DRILLED : 12/08/81

ALTITUDE :
(FT, NGVD )

NEUTRON
UPI)

2490

S.P.
(MV)

DEPTH :
(FT)

1300

DESCRIPTION OF DEPOSITS

	

0-12

	

Colluvium.

SENTINEL BUTTE MEMBER OF

	 FORT UNION FORMATION

	

12-225

	

Siltstone and sandstone, fin e

to medium, gray, lignitic .

	

225-250

	

Claystone and lignite .

	

250-375

	

Siltstone and sandstone .

TONGUE RIVER MEMBER O F
	 FORT UNION FORMATIO N

	

375-410

	

Claystone and lignite .

	

410-525

	

Siltstone and claystone ,
greenish-gray, bentonitic ,
lignitic .

	

525-715

	

Siltstone and sandstone, gray ,
lignitic.

	

715-850

	

Claystone and lignite.

	

850-965

	

Siltstone and sandstone, fin e
to medium .

	

965-975

	

Lignite .

	

975-1150

	

Siltstone and claystone ,
sandy, gray .

LOWER PART O F
FORT UNION FORMATION

	

1150-1300

	

Siltstone and claystone ,
greenish-gray.



LOCATION : 151-096-36AAA

ALTITUDE : 2490
(FT, NGVD)

NEUTRON

	

S,P.
(NP()

	

(Mv)

NDSWC 6051, Continued

DATE DRILLED : 12/08/8 1

DEPTH : 130 0
(FT)

DESCRIPTION OF DEPOSIT S

1300 -

1400 -

1500 -

1600 -

1700

1800

190 0

-2000

-2100-

-2200 -

1300 -

2400- 293



NDSWC 6051, Continue d
LOCATION : 151-096-36AAA

DATE DRILLED : 12/08/8 1

ALTITUDE :
(FT, NGVDI

2490
DEPTH :

	

130 0
(FTI

GAMMA

	

RESISTIVITY
RAY

	

IOHM-M(

DESCRIPTION OF DEPOSITS

100

200

300

400

600

700

900

900

100 0

110 0

1200 (

	

29 4



LOCATION : 151 -096- 36AAA

ALTITUDE : 249 0
EFT, NGVDI

NDSWC 6051, Continued
DATE DRILLED : 12/08/8 1

DEPTH: 1300
(FT)

GAMMA

	

RESISTIVITY
RAY

	

IoHMMI

DESCRIPTION OF DEPOSITS

1300 -

1400-

1500

160 0

1700

t800

190D

_2000

2100-

-2200-

-2300-

24W- 2 95



NDSWC 6051, Continue d
LOCATION : 151- 09 6 - 36 AAA

ALTITUDE : 2490
IFT, NGVD)

BULK DENSITY

DATE DRILLED : 12/08/8 1

DEPTH : 1300
IF-r )

DESCRIPTION OF DEPOSIT S

	 -<

-1200 -

- 100

- 400

- 200 -

- 700 -

1000-

-1100-

296



LOCATION : 151-096-36AAA

ALTITUDE : 2490
(FT. NGVD)

NDSWC 6051, Continued

DATE DRILLED : 12/08/8 1

DEPTH : 130 0
(FT)

BULK DENSIT Y

—=illF

i

- 1300 -

1400-

DESCRIPTION OF DEPOSIT S

151-097-20BDD
(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGIC.
SOURCE

2220 feet

	

Date drilled : 9/13/7 7

DEPT H

(FEET )MATERIAL
THICKNESS
(FEET )

Topsoil	 3 3
Clay	 3 6
Coal	 4 1 0
Clay	 15 2 5
Sand	 18 4 3
Coal	 6 49
Clayy	 3 52
Sand	 73 125
Hard shell	 4 12 9
Sand, dirty	 16 145

Sand, clean	 10 155
Clayy	 2 157
Sand, blue	 3 160
Coal	 5 165
Clay	 8 17 3

151-097-33C B
(Log modified from Ralph Wald Well Drilling )

Altitude : 2240 feet

	

Date drilled : 9/20/73

Sand	 6 6
Scoria till	 8 1 4
Clay	 4 1 8
Sand	 16 3 4
Clay	 6 40

29 7



NDSWC 11593
LOCATION : 151-098-04CDD

	

DATE DRILLED:

	

5/20/81

ALTITUDE : 2003

	

DEPTH : 129
(FT, NGVD(

	

IFT (

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-49

	

Silt, dark-yellowish-brown ,
argillaceous .

LAKE BED S

	

49-96

	

Clay, dark-greenish-gray ,
plastic ; scoria at 85 feet .

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATIO N

96-120

	

Sandstone, fine, gray .

29 8

POTENTIAL (MV(

so -

so

100 -

120 -

140

160 -

180 -

220

240



NOSMC 11594
LOCATION : 151-098-04D0C

	

DATE DRILLED :

	

5/20/8 1

A LTITUDE : 1985

	

DEPTH : 140
IFT, NOVD)

	

IFT)

RESISTANCE IOHMSI

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-19

	

Silt, dark-yellowish-brown ,
argillaceous .

LAKE BED S

	

19-36

	

Silt, olive-gray, argillaceous .

ALLUVIUM

	

36-89

	

Sand, coarse .

- 60

89-129

	

Sand and gravel .

- 120

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATIO N

-100

129-140

	

Claystone, gray.

- 140

-160

-180

- 22 0

- 240 299



151-098-05CCD

(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

2130 feet

	

Date drilled : 2/19/7 4

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Soil	 3 3

clay	 27 30

Scoria	 2 32

Clay	 26 58

coal	 7 6 5

Clay	 10 7 5

Sand	 5 8 0

coal	 4 8 4

Clay	 26 11 0

Sand, soft, clean ; water	 25 13 5

151-098-08BC B

(Log modified from Thompson Drilling Co . )

Altitude : 2110 feet

	

Date drilled :

	

8/10/7 4

Soil	 2 2

clay	 12 1 4

Clay, bentonitic,

	

soft	 6 20

clay	 22 42

coal	 6 48

Clay	 7 5 5

Clay, muddy, soft	 5 60

Sand	 10 7 0

coal	 5 7 5

clay	 21 9 6

Sand, dirty	 14 11 0

Sand, clean	 5 115

151-098-09AAA

NDSWC 1490

Altitude : 1983 feet

	

Date drilled : 4/13/59

Topsoil, sandy, brown	 2 2

Clay, sandy, light-brown	 3 5

Till, yellow to buff, oxidized, and fin e

sand ; scoria pebbles	 16 2 1

Till, gray, and fine sand; scoria and

carbonate pebbles	 8 2 9

Sand, fine to coarse, and fine gravel ;

lignite and subangular scoria pebbles	 11 40

Clay, sandy, light-gray ; scoria and
lignite fragments	 24 6 4

Sand, fine to medium ; fine grains of

lignite	 19 83

Sand, coarse, and fine gravel ; scori a

and subangular lignite pebbles	 45 12 8

Clay, sandy, light-gray ; Fort Unio n

Formation	 8 136

300



151-098-09BAA
NDSWC 149 1

Altitude :

GEOLOGIC
SOURCE

2003 feet

	

Date drilled : 4/14/5 9

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil, sandy, brown	 4 4
Clay, silty and sandy, light-olive-gray ;

scoria and lignite fragments	 48 52
Clay, gray to blue, smooth	 13 6 5
Clay, silty, gray	 28 9 3
Clay, sandy, light-gray; lignite fragments 	 13 106
Clay, sandy, shale-like, gray ; Fort Union

10 11 6Formation	

151-098-10BBB
NDSWC 1489

Altitude : 1983 feet

	

Date drilled : 4/10/5 9

Topsoil, sandy, brown 	 2 2
Clay, silty and sandy, olive-gray	 9 1 1
Sand, fine to coarse, and dark-gray dirty

clay; scoria and lignite fragments	 28 39
Sand, fine, dirty; scoria and lignit e
fragments	 12 51

Clay, silty and sandy, olive-gray	 23 74
Sand, coarse, to coarse gravel ; scori a

and lignite fragments 	 25 99
Clay, sandy, light-gray ; Fort Union Formation	 17 11 6

301



LOCATION :

ALTITUDE :
(FT, NGVD1

151-098-220AA

2020

DATE DRILLED :

DEPTH : 80
(FT)

9/09/80
NDSWC 11350

POTENTIAL (Mv)

	

RESISTANCE OHMS)

	

DESCRIPTION OF DEPOSITS
.~

	

Z

	

COLLUVIUM

0-1

	

Topsoil .

1-14

	

Clay, silty, dark-yellowish-
brown .

14-28

	

Silt, clayey, brown.

28-29

	

Sand, very fine to very coarse .

TILL(? )

29-41

	

Clay, olive-black ; fine san d
and silt.

ALLUVIUM

41-42

	

Lignite .

42-46

	

Sand and gravel ; lignite.

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

46-60

	

Sandstone, fine, subrounded.

60-62

	

Claystone, dark-gray ,
consolidated .

62-67

	

Lignite .

67-80

	

Claystone, silty, and clayey
silt ; all dark brown, gray, or
black .

80

- 100

20

40

60

- 12 0

- 140

160

18 0

-200

- 22 0

- 240 302



NDSWC 11348
LOCATION : 151-098-26CBC

	

DATE DRILLED :

	

9/09/80

ALTITUDE : 2025

	

DEPTH : 100
IFT, NGVD)

	

167 I

POTENTIAL (vl	 RESISTANCE forms)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-14

	

Clay, dark-yellowish-brown ,

20 -

	

LAKE BED S

	

14-68

	

Silt and clay, olive-gray t o
black ; some fine sand .

40

ALLUVIU M

	

68-69

	

Sand, gravel, and lignite.

	

69-80

	

Sand and silt, clayey, olive-
gray .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATIO N

	

80-100

	

Claystone, medium-dark-gray ,
consolidated.

100

120

140

- 160

180

220 -

Y40-

	

303



NDSWC 11349
LOCATION : 151-098-27AAA

ALTITUDE : 202 5
(FT, NGVD)

POTENTIAL (MV)

DATE DRILLED :

	

9/09/80

DEPTH : 200
(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-14

	

Clay, dark-yellowish-brown.

	

14-23

	

Clay, sandy, gray .

	

23-31

	

Sand, clayey, fine .

LAKE BED S

	

31-49

	

Clay, greenish-black.

ALLUVIU M

	

49-52

	

Sand, fine to medium.

52-126 Silt and clay, dark-greenish-
gray to olive-black ; some fin e
sand .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION

126-200

	

Claystone and silty clay ; dark
gray to black ; some sand an d
coal .

304



151-098-29CCB 1
NDSWC 1449

Altitude : 2025 feet Date drilled : 11/13/58

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Clay, light-bluish-gray; large proportion
of fresh blue shale flakes	 7

	

7
Sand, very fine to fine; shale flakes	 3

	

1 0
Clay, slightly sandy, yellow to blue ,

oxidized	 12

	

22
Sand, fine ; includes clay	 4

	

26
Clay, silty, gray to bluish-gray, smooth ;
a few lignite fragments	 21

	

47
Clay, sandy, gray, and medium sand 	 5

	

52
Clay, silty, gray	 11

	

6 3
Sand, coarse, clean, and fine to medium

gravel	 36

	

99
Clay, silty, gray	 6

	

105

NDSWC 11746

LOCATION : 151-098-29CCB 2

ALTITUDE : 202 6
(FT, NGVD)

DATE DRILLED :

DEPTH : 40
(FT)

9/24/81

2 0

40

	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

-e....
0-13

	

Sand, silty, clayey.

ALLUVIU M

13-18.-

	

Sand, coarse .

18-27

	

Sand, very coarse.

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORTUNIONFORMATION

27-40

	

Claystone, olive-gray.

POTENTIAL (MV)

80 -

80

too -

12o -

140 30 5



151-098-3OADO

NDSWC 1492

Altitude :

GEOLOGI C
SOURCE

2020 feet

	

Date drilled : 4/14/59

DEPTH
(FEET )MATERIAL

THICKNESS
(FEET )

Topsoil, sandy, brown	 1 1

Clay, sandy, yellow to brown	 4 5

Sand, fine, dirty	 6 1 1

Clay, sandy, gray ; scoria fragments	 8 1 9

Sand, fine, dirty ; lignite grains and

scoria fragments 	 23 4 2

Clay, sandy, gray ; scoria and lignite

fragments	 11 5 3

Lignite	 11 6 4

Clay, gray, smooth ; scoria and lignite	 10 7 4

Clay, sandy, gray ; Fort Union Formation	 10 8 4

151-098-300AA

NDSWC 1450

Altitude : 2020 feet

	

Date drilled : 11/21/58

Clay, blue, smooth	 6 6

Sand, fine to coarse	 92 98

Clay, sandy, gray	 7 105

LOCATION :

ALTITUDE :
)FT, NGVD1

151-098-31DCC

NDSWC 11744
DATE DRILLED :

DEPTH: 80
)FT )

2050

9/24/8 1

POTENTIAL (rev)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-20

	

Sand, silty, clayey, fine.

LAKE BED S
20

	

20-24

	

Sand, silty, clayey, olive-

gray .

ALLUVIU M

- 40

	

24-68

	

Sand and gravel .

SENTINEL BUTTE AN D

TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATIO N

60

	

68-80

	

Sandstone, fine to medium.

100

120

	

30 6



NDSWC 1155 7
LOCATION : 151-098-31DDA

	

DATE DRILLED :

	

5/06/8 1

ALTITUDE : 2045

	

DEPTH : 80
(Fr, NGVD)

	

(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-4

	

Silt, yellowish-brown ,
argillaceous .

	

4-7

	

Sand and gravel, silty .

	

7-17

	

Silt, dark-yellowish-brown .

LAKE BED S

	

17-29

	

Silt, olive-gray, argillaceous .

ALLUVIUM

	

29-69

	

Sand .

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORTUNIONFORMATION

	

69-80

	

Claystone, silty, light-gray.

POTENTIAL (MV)

20

- 100

- 120

40

160

180

- 220 -

- 240
307



NDSWC 561 4

RESISTANC E
(OHMS )

LOCATION : 151-098-31DD C

ALTITUDE : 205 2
(FT, NGVD)

GAMM A
RAY

20

40

60

60

100

120

140

160

18 0

200

22 0

240 308

DATE DRILLED : 10/05/7 9

DEPTH : 14 2
(FT )

DESCRIPTION OF DEPOSITS

	

0-2

	

Topsoil, dark-brown.

TIL L

	

2-19

	

Clay, silty, very sandy ,
dark-yellowish-brown ; thi n
gravel and sand .

	

19-30

	

Clay, dark-gray to dark-brown.

LAKE BED S

	

30-51

	

Sand, silty, clayey, very
fine, dark-gray, lignitic .

	

51-65

	

Silt, very clayey, sandy ,
greenish-gray to bluish-gray.

ALLUVIU M

	

65-99

	

Sand and gravel, medium t o
very coarse .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION

	

99-114

	

Siltstone, light-grayish -
green, siliceous .

	

114-124

	

Claystone, dark-grayish-green ,
tight .

	

124-142

	

Sandstone, silty, fine, light -
grayish-blue .



151-098-32000
NDSWC E

Altitude :

GEOLOGI C
SOURCE

2060 feet

	

Date drilled : 5/08/80

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Sand, fine to medium ; some yellowish -
brown gravel	 6 6

Clay, yellowish-brown, hard, brittle	 12 1 8
Sand, fine, yellowish-brown	 15 3 3
Boulder	 1 3 4
Sand, medium to coarse, and fine brow n

subrounded gravel ; gravel predominantl y
rock fragments ; some pebbles and cobbles	 11 4 5

Clay, silty, light-olive-gray, soft ;
drills hard	 8 5 3

Lignite	 10 6 3
Clay, slightly silty, olive-gray, firm ,

sticky ; some reddish brown	 20 8 3

151-098-33000
NDSWC 1174 1

Altitude : 2060 feet

	

Date drilled : 9/23/81

Topsoil	 3 3
Sand and gravel, brown	 1 4
Sandstone, fine to medium	 10 1 4
Claystone, medium-gray 	 6 20

NDSWC 1134 7
LOCATION : 151-098-34DDC

ALTITUDE : 2020
(FT, NGVD)

DATE DRILLED :

	

9/08/8 0

DEPTH: 80
(FT (

RESISTANCE (own)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-13

	

Clay, silty, dark-yellowish-
brown.

LAKE BED S

	

13-24

	

Silt, clayey, olive-black .

ALLUVIUM

	

24-29

	

Sand, gravel, silt, and clay.

	

29-48

	

Clay, olive-black ; silt an d
sand .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION

	

48-64

	

Sandstone, fine .

	

64-72

	

Clay, dark-brown, consolidated .

	

72-73

	

Lignite and silt.

	

73-80

	

Claystone and silt, brown to
greenish-gray .

30 9



NDSWC 1173 7
LOCATION : 151-098- 36 CDC

	

DATE DRILLED :

	

9/23/8 1

ALTITUDE : 2052

	

DEPTH : I0 0
(FT, NGVD1

	

(FT I

POTENTIAL tMV(

- 100

- 120

RESISTANCE (OHMS(

	

DESCRIPTION OF DEPOSIT S

COLLUVIU M

	

0-25

	

Silt, dark-yellowish-brown .

1

	

25-42

	

Sand, medium.

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATIO N

91-100

	

Sandstone, fine .

LAKE BEDS

56-76

	

Clay, olive-gray, lignitic ;
sand and gravel at 69 feet .

40 -

60

151-099-17CBB
(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGIC
SOURCE

2280 feet

	

Date drilled : 5/29/7 6

DEPT H
(FEET }MATERIAL

THICKNES S
(FEET )

Topsoil	 3 3
Sand, coarse	 15 18
Sand, brown	 22 40
Sand, gray	 28 68
Sand, brown	 3 7 1
Sand, gray	 49 120
Sand, brown ; water	 10 130

31 0



151-099-22000

(Log modified from Thompson Drilling Co . )

Altitude :

	

2210 feet

GEOLOGIC
SOURCE

	

MATERIAL

Date drilled :

THICKNESS
	 (FEET)	

7/30/75

DEPTH
(FEET )

Clay	 17 1 7
21 38

Clay	 58 96
34 130

151-099-2500C
(Log modified from B 8 K Water Well Drilling Co . )

Altitude: 2070 feet

	

Date drilled: 4/18/7 6

Topsoil	 2 2
Sand, brown	 9 1 1
Clay, sandy, brown	 7 18
Clay , brown	 13 31

Coal	 5 36
Sand, brown	 26 62

Sand, gray	 14 76

Clay, gray	 4 80

151-099-33AD B

(Log modified from Thompson Drilling Co . )

Altitude : 2140 feet

	

Date drilled :

	

5/05/7 6

Topsoil	 2 2
Clay	 22 24

Sand, gray	 14 38

No record	 2 40
Clay	 15 55

Sand, gray	 13 68

Sand, blue	 12 80

151-099-34DB C

NDSWC 11572

Altitude : 2097 feet

	

Date drilled :

	

5/12/8 1

Silt, dark-yellowish-brown, argillaceous 	 11

	

1 1

Claystone, olive-gray	 9

	

20

151-099-35AD D

NDSWC 1157 1

Altitude : 2014 feet

	

Date drilled: 5/12/8 1

Sand and gravel	 6 6

Silt, dark-yellowish-brown	 12 18
Claystone, olive-gray	 4 22
Lignite	 3 25
Claystone, olive-gray	 15 40

31 1



NDSWC 11568
LOCATION : 151-099-35CD C

ALTITUDE : 2087
(FT, NGVD)

DATE DRILLED :

DEPTH : 136
(FT)

5/12/8 1

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-22

	

Silt, sandy, dark-yellowish-
brown.

	

22_36

	

Sand, silt, and clay .

ALLUVIU M

	

36-43

	

Sand, fine to coarse .

43-49~ Sand and gravel .

	

~~49-6699

	

Silt, olive-gray, argillaceous .

Sand and gravel .

SENTINEL BUTTE AND
'TONGUE RIVER MEMBERS ,
	 UNDIFFERENTIATED, OF

czL— FORT UNION FORMATIO N

133-136

	

Sandstone, medium .

312



NDSWC 1157 0
LOCATION : 151-099 - 3 5 D A A

ALTITUDE : 2078
(FT, NOVO)

DATE DRILLED :

DEPTH: 60
(FT)

5/12/8 1

POTENTIAL (MV)

100

120

140

160

180

- 220 -

- 240

	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

ALLUVIU M

	

0-10

	

Sand and gravel .S

	

10-25

	

Sand, olive-gray.

	

25-26

	

Sand and gravel .

	

2'6-41

	

Clay, olive-gray.

	

41-49

	

Sand and gravel .

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATIO N

	

49-60

	

Sandstone ; lignite from 52 t o
60 feet .

31 3

40



NDSNC 1156 9
LOCATION : 151-099-35DCC

	

DATE DRILLED:

	

5112/81

ALTITUDE : 21385

	

DEPTH : 120
16T, NGVD1

	

IFTI

RESISTANCERESISTANCE IOHMSI

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-18

	

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

	

18-41

	

Sand, fine to coarse.

ALLUVIU M

	

41-56

	

Silt, olive-gray .

	

56-62

	

Sand, fine to medium, gray .

60

	

62-87

	

Silt.

	

87-97

	

Sand and gravel .

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATIO N

	

97-120

	

Claystone, dark-gray.

120 -

-140 ,

160 .

180 -

220 -20 -

240

	

31 4

POTENTIAL {soul

-100 -



151-099-35DCD
NDSWC 1175 1

Altitude : 2093 feet Date drilled : 9/24/8 1

GEOLOGIC THICKNESS DEPTH
SOURCE MATERIAL (FEET) (FEET )

Clay, olive-gray 	 5

	

5
Sand, medium	 10

	

1 5
Claystone, olive-gray	 25

	

40

151-099-350DC
NDSWC 1175 0

Altitude : 2085 feet

	

Date drilled : 9/24/8 1

Topsoil	 1 1
Clay, medium-gray	 5 6

Sand, very coarse	 18 24
Claystone, dark-greenish-gray 	 16 40

151-099-36CDD
NDSWC 11749

Altitude : 2140 feet

	

Date drilled : 9/24/8 1

Topsoil	 2 2

Sand and gravel	 7 9
Sand, medium, argillaceous	 11 2 0

31 5



NDSWC 5619
LOCATION : 151-101-04BAA DATE DRILLED : 10/10/7 9

ALTITUDE :

	

194 5
(FT, NGVD)

DEPTH :
(FT)

82

GAMMA
RAY

RESISTANC E
(OHMS)

DESCRIPTION OF DEPOSITS

COLLUVIU M

Silt, dark-brown .

Clay, very silty, pebbly ,

dark-yellowish-brown .

ALLUVIUM

Gravel, sandy, iron-stained ,

oxidized .

TIL L

	

16-49

	

Clay, sandy, silty, pebbly ,

dark-gray ; thinly bedded sand

and gravel lenses .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION

Claystone, silty, light-
bluish-green .

	

55-71

	

Claystone, dark-brown ,

carbonaceous ; lignite beds .

0- 2

2-1 0

10-1 6

31 6



NDSWC 1157 3
LOCATION : 151-101-06000

ALTITUDE : 203 2
(FT, NGVD)

DATE DRILLED :

DEPTH : 80
OFT)

5/12/8 1

POTENTIAL (MV) RESISTANCE comma)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-16

	

Silt, dark-yellowish-brown ,
argillaceous .

	

16-30

	

Sand, medium.

	

30-41

	

Clay, silty, dark-yellowish-
brown .

	

41-52

	

Sand, coarse.

	

52-70

	

Silt, reddish-brown.

	

70-77

	

Clay, light-olive-gray.

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATIO N

	

77-80

	

Siltstone, dark-yellowish-
brown.

31 7

- 40 -

100

- 120

14 0

160

180

200

- 220 -

- 240

6 0

80



151-101-06DAB
NDSWC 1185 9

Altitude : 1990 feet Date drilled : 6/02/82

GEOLOGIC THICKNESS DEPT H

SOURCE MATERIAL (FEET) (FEET )

Silt, sandy, yellowish-brown	 10

	

1 0

Sand and gravel	 5

	

1 5

Claystone, silty, gray 	 5

	

20

151-101-06DA C
NDSWC 1185 8

Altitude : 1990 feet

	

Date drilled : 6/02/8 2

Asphalt	 1 1

Silt, clayey	 9 1 0

Clay	 1 1 1

Gravel	 1 1 2

Clay, silty, brown	 3 1 5

Clay, dark-greenish-gray ; lignitic from

16 to 17 feet	 5 2 0

151-101-06DAD
NDSWC 1185 7

Altitude : 1990 feet

	

Date drilled : 6/02/82

Silt and clay	 8 8

Sand and gravel	 1 9

Clay, brown	 3 1 2

Claystone, greenish-gray ; lignitic from

15 to 16 feet	 8 2 0

31 8



NDSWC 11856
LOCATION : 151-101-07 BBC

ALTITUDE : 202 5
(FT, NGVD)

DATE DRILLED :

DEPTH : 240
(FT)

6/01/8 2

POTENTIAL (MV) RESISTANCE (oHnls)

	

DESCRIPTION OF DEPOSIT S

Topsoil .

	

2-5

	

Silt and clay, brown .
~— C

	

5-40

	

Sand, fine to medium, lignitic.

- 60

	

-

40-6 1

61-68

68-190

Sand,

	

silty, clayey.

Clay, gray .

Sand, silty, clayey, fine to
medium, lignitic .

100 -

- 120

- 140

-160

- 180

190-210 Sand and silt, clayey, gray .

- 200

210-226 Sand and gravel .

- 220

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

226-240 Claystone, olive-gray .



NDSWC 1157 4
LOCATION : 151-101-07BCC

	

DATE DRILLED :

	

5/12/8 1

ALTITUDE : 2020

	

DEPTH: 60
(FT, NGVD)

	

(FT)

POTENTIAL (MV)	 RESISTANCE coitus)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

0-21 — Sand and clay, silty, dark -
yellowish-brown .

20

	

-
_	 21-35 Sand,

	

silty, argillaceous .

SENTINEL BUTTE MEMBER OF
1 FORT UNION FORMATIO N

- 40 35-39 Siltstone, clayey, dark -
n .yellowish-brown .

39-60 Claystone, sandy.

- 60

	

-

151-101-07CB C
NDSWC 1185 5

Altitude : 2040 feet Date drilled :

	

6/01/82

GEOLOGIC THICKNESS

	

DEPT H
SOURCE MATERIAL (FEET)

	

(FEET )

Topsoil	 2

	

2
Silt, sandy, yellowish-brown	 5

	

7
Claystone, yellowish-brown	 13

	

20

320



NDSWC 561 7
LOCATION : 151-101-08DA A

ALTITUDE : 1988
(FT, NOD)

GAMM A
RAY

RESISTANC E
(OHMS)

0-1 6

-

	

50 -

16-2 1

- 100 -

21-4 2

- 150

42-122

122-16 1

- 200 -

161-165

- 250

165-17 6

176-190

300

190-20 2

350

151-101-08DC C
NDSWC 11798

Altitude : 2035 feet Date drilled : 10/22/8 1

GEOLOGIC THICKNESS DEPTH
SOURCE MATERIAL (FEET) (FEET )

Clay, silty, dark-yellowish-brown	 20

	

20

Sand, fine	 20

	

40

321

DATE DRILLED : 10/09/7 9

DEPTH : 20 2
(FTI

DESCRIPTION OF DEPOSIT S

ALLUVIU M

Sand and gravel, poorl y
sorted; a few silty layers .

TIL L

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

brown .

GLACIAL OUTWAS H

Sand ; lost circulation .

Sand and gravel, medium-gray ,
lignitic .

Clay, white, very soft ,
sticky .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

Sandstone, silty, medium-gra y
(peppered), cemented .

Claystone, grayish-green t o
light-grayish-blue.

Sandstone, silty, medium ,
greenish-gray .

COLLUVIU M

Clay, silty, very sandy ,
dark-yellowish-brown ; sand an d

gravel layers .



NDSWC 561 8
LOCATION : 151-101-09BAA

ALTITUDE :

	

1963
(FT, NGVO)

GAMMA

	

RESISTANC E
RAY

	

(OHMS)

0- 2

2-1050

10-2 2

100
22-5 4

150
54-5 9

200
59-148

148-18 1

25 0

- 300 - 181-20 2

- 350

- 400

450

- 500

550

322

DATE DRILLED : 10/09/7 9

DEPTH : 20 2
(FT)

DESCRIPTION OF DEPOSITS

COLLUVIUM

Silt, dark-brown .

Clay, very sandy, silty, dark-

yellowish-brown .

ALLUVIU M

Sand and gravel, fine to
coarse.

Sand, fine to medium ,
yellowish-brown .

LAKE BED S

Clay, very silty, very sandy ,

light-gray to medium-gray ,
lignitic, soft, plastic .

GLACIAL OUTWAS H

Sand, medium ; interbedded wit h
gravel and clayey silt layers .

Gravel, fine to very coarse ,
well-sorted, very wel l

rounded ; thin beds of sand an d

silt .

SENTINEL BUTTE MEMBER OF

	 FORT UNION FORMATION 	

Siltstone, sandy, light-blu e

to greenish-blue ; greenish -

gray and medium-gray shale .



151-101-1000 C
(Log modified from Ralph Wold Well Drilling )

Altitude :

GEOLOGI C
SOURCE

1983 feet

	

Date drilled : 1/09/7 5

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Clay	 10 1 0
Gravel and till	 3 1 3
Coal	 5 1 8

Clay	 24 42
Coal	 3 45

Clay	 9 5 4
Coal	 1 5 5
Clay	 15 7 0

Coal	 5 7 5
Clay	 9 8 4

Sand	 4 88
Clay	 4 92

151-101-16AB B

(Log modified from Thompson Drilling Co . )

Altitude : 2025 feet

	

Date drilled :

	

6/29/7 7

Topsoil	
Sand	

Coal ; water	
Clay	

1

	

1
18

	

1 9

4

	

2 3
7

	

30

NDSWC 184 6

LOCATION : 151-101-27 CA D

ALTITUDE : 2100

(FT, NGVD)

DATE DRILLED : 10/19/60

DEPTH: 63

(FT)

POTENTIAL (MV)

2 0

- 4 0

- 60

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-5

	

Clay, sandy, yellow.

	

5-10

	

Clay, sandy, gravelly, gray.

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION 	

	

10-25

	

Claystone, sandy, gray ;
lignite.

	

25-40

	

Claystone, gray, smooth ; thi n
lignite beds.

	

40-52

	

Claystone, sandy, gray .

	

52-55

	

Lignite .

	

55-63

	

Claystone, sandy, greenish -

gray ; abundant lignite .

80

100

32 3



151-101-29BB B
NDSWC 184 7

Altitude :

GEOLOGIC
SOURCE

2247 feet

	

Date drilled : 10/19/6 0

DEPTH
(FEET )MATERIAL

THICKNESS
(FEET )

Topsoil, black	 2 2
Clay, sandy, yellow	 9 1 1
Clay, gray, smooth	 16 27
Coal	 2 29
Clay, grayish-yellow, smooth ; mixe d

coal layers	 13 42

NDSWC 183 6
LOCATION : 151-101-31DD D

ALTITUDE : 2220
(FT, NGVD)

DATE DRILLED : 10/13/60

DEPTH : 63
(FT)

POTENTIAL IMV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

	

0-2

	

Topsoil, black .

COLLUVIU M

20

	

2-5

	

Sand, fine, brown .

	

5-11

	

Silt, yellow.

	

11-15

	

Sand, fine, yellow.

40

	

15-22

	

Silt .

	

22-28

	

Clay, sandy, yellow .

	

28-32

	

Clay, gray, smooth .

SENTINEL BUTTE MEMBER O F
60

	 FORT UNION FORMATION	

	

32-36

	

Coal .

	

36-55

	

Claystone, gray, smooth .

80 55-63

	

Claystone, gray, smooth ; coa l
layers .

- 100

120

140

160

32 4



NDSWC 1845
I .00ATION :

	

151-101-33CB B

ALTITUDE : 220 0
(FT, NGVD)

DATE DRILLED : 10/19/60

DEPTH : 10 5
(FT)

POTENTIAL (MV)

80

100 -

120 -

140 -

160 -

180 -

200

220 -

240 -

- 20

4 0

60

	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

	

0-2

	

Topsoil, black .

COLLUVIU M

	

2-11

	

Clay, sandy, brown .

	

11-51

	

Clay, sandy, pebbly, yellow .

LAKE BEDS(? )

	

51-58

	

Clay, gray, smooth .

	

58-63

	

Clay, gray, smooth ; coa l
layers.

	

63-74

	

Clay, sandy, green .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

	

74-105

	

Claystone, sandy, gray ; smal l
mixed coal layers .

325



NDSWC 605 5
LOCATION : 151-101-3600 0

ALTITUDE : 222 5
(FT, NGVD)

DATE DRILLED : 6/03/82

DEPTH : 1040
IFTI

	

GAMMA S.P.

	

RESISTIVITY

	

RAY )MV)

	

(OHM-MI

DESCRIPTION OF DEPOSITS

SENTINEL BUTTE MEMBER OF

	 FORT UNION FORMATION	

	

1-90

	

Sandstone and siltstone, gray ,
lignitic .

	

90-194

	

Siltstone and claystone ,
sandy, olive-gray, lignitic .

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

	

194-205

	

Lignite and claystone.

	

205-330

	

Siltstone and claystone .

	

330-455

	

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

	

455-715

	

Siltstone and claystone ,
sandy, olive-gray ,

carbonaceous .

	

715-860

	

Sandstone, silty, fine t o
medium, gray .

LOWER PART O F
FORT UNION FORMATIO N

	

860-945

	

Siltstone and claystone ,
olive-gray ; lignite from 88 1
to 891 feet .

	

— 945-1040

	

Siltstone and sandstone ,
clayey, olive-gray, lignitic .

32 6

w



LOCATION
: 151-101-36000 NDSWC 6055, Continued

	

DATE DRILLED : 6/03/8 2

ALTITUDE : 222 5
(FT, NGVD)

DEPTH : 104 0
(FT)

TEMPERATURE ( O F)

	

DESCRIPTION OF DEPOSITS
(

55 60

	

65 70 7 5

- 100 -

-400 -

500 -

600 -

700 -

800 -

-1000 -

-1100-

55 60

	

65 70 75 6 0

-1200 - I I

	

I I I I
327



151-102-1ODD B

(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

2090 feet

	

Date drilled : 12/01/6 5

DEPT H
(FEET )MATERIAL

THICKNESS
(FEET )

Clay	 35 3 5

Quicksand	 30 6 5

Clay	 44 10 9

Coal ; some water	 2 11 1

Clay	 9 12 0

Sand; some water	 5 125

151-102-12CCB

NDSWC 1179 7

Altitude : 2045 feet

	

Date drilled : 10/22/8 1

Sand and gravel	 8 8

Clay, silty, yellowish-brown 	 13 2 1

Sand, medium, well-sorted 	 7 2 8

No recovery	 23 51

Sand,

	

lignitic	 9 60

Clay, sandy, yellowish-brown, lignitic	 59 11 9

Sand, medium, yellowish-brown, well-sorted	 22 141

Sand, medium, gray	 48 189

Sand, lignitic	 34 223

Sand and gravel	 22 245

Clay, light-gray 	 2 247

Clay, dark-greenish-gray ; bedrock	 13 260

151-102-1200 0

NDSWC 1179 5

Altitude : 2045 feet

	

Date drilled : 10/22/8 1

Clay, silty, sandy, dark-yellowish-brown	 21 2 1

Sand and gravel	 5 26

No recovery	 5 3 1

Sand and gravel(?)	 7 38

No recovery	 12 50

Lost circulation 	 10 60

151-102-13AAA

NDSWC 1175 2

Altitude : 2065 feet

	

Date drilled : 9/24/8 1

Sand and gravel, yellowish-brown 	 5 5

Claystone, dark-reddish-brown 	 20 2 5

Sandstone, fine	 5 30

Claystone	 30 60

151-102-13CBB
NDSWC 1179 6

Altitude : 2070 feet

	

Date drilled : 10/22/81

Silt and clay, yellowish-brown 	 7

	

7

Clay, olive-gray ; bedrock	 33

	

4 0

32 8



151-102-13DAA
NDSWC 1175 3

Altitude :

GEOLOGI C

SOURCE

2110 feet

	

Date drilled : 9/24/8 1

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil	 2 2
Sand and gravel	 1 3
Sand, fine to medium	 14 1 7
Claystone, olive-gray 	 23 40

NDSWC 5620
LOCATION : 151-102-14CBC

ALTITUDE : 2058
IFT, NGVD)

GAMMA

	

RESISTANC E
RAY

	

(OHMS)

0- 2

2-2 3
50

23-6 1

100
61-7 0

150
70-8 0

80-10 5

200

105-12 4

250
124-14 2

300

350

400

329

DATE DRILLED : 10/10/7 9

DEPTH : 14 2
(FT )

DESCRIPTION OF DEPOSIT S

Topsoil, dark-brown .

COLLUVIU M

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

TILL(? )

Silt and clay, very sandy ,

dark-brown ; thin gravel beds .

Silt and sand, dark-yellowish-
brown, laminated .

LAKE BEDS

Clay, very silty, sandy ,

dark-gray ; oxidized sand
laminae .

Clay, greenish-gray, soft .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

Siltstone, medium-gray ,
slightly crumbly.

Claystone, bluish-gray ,
1ignitic .



LOCATION : 151-102-1400 0

ALTITUDE : 207 4
(FT, NGVDI

NDSWC 5637

RESISTANC E
(OHMS)

0- 1

50 1- 9

9-3 2

100

32-22 0

150

200 220-27 4

250

274-278

300
278-28 6

286-30 2

350

400

450

50 0

550

DATE DRILLED : 10/16/79

DEPTH : 302
(FT )

DESCRIPTION OF DEPOSITS

COLLUVIUM

Topsoil, sandy, gravelly ,
dark-brown .

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

Clay, silty to sandy ,
yellowish-brown .

LAKE BEDS(? )

Clay, medium-bluish-gray to
greenish-gray, waxy ; thin san d
and gravel lenses .

GLACIAL OUTWASH

Sand and gravel, fine to
coarse ; a few cobbles .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION

Claystone, dark-gray, tight ,
waxy .

Claystone, silty, medium-
bluish-gray .

Sandstone, silty, medium-
grayish-blue, slightl y
micaceous .

GAMM A
RAY

33 0



NDSWC 5638

RESISTANC E
(OHMS)

50

100

15 0

200

250

300

35 0

400

450

500

'550

600 - 33 1

LOCATION : 151-102-15AA A

ALTITUDE : 208 5
(FT, NGVDI

GAMM A
RAY

DATE DRILLED : 10/16/7 9

DEPTH : 14 2
(FT)

DESCRIPTION OF DEPOSIT S

	

0-1

	

Topsoil, sandy, gravelly ,
dark-brown.

COLLUVIUM

1-20 Clay, silty, sandy, pebbly ,
dark-yellowish-brown ; thi n
gravel lenses .

	

20-84

	

Clay, dark-brown to
dark-yellowish-brown ; sand y
silty carbonaceous lignit e
layers .

LAKE BEDS

	

84-117

	

Siltstone and claystone ,
bluish-gray, waxy .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

	

117-129

	

Siltstone, medium-bluish-gray ;
cemented sandstone layers .

	

129-134

	

Claystone, dark-gray, tight .

	

134-142

	

Siltstone, medium-bluish-gray ;
cemented sandstone layers .



151-102-15AD C
(Log modified from Water Supply Inc . )

Altitude : 2065 feet Date drilled : 10/21/7 6

GEOLOGIC THICKNESS DEPT H

SOURCE MATERIAL (FEET) (FEET)

Topsoil, sandy, black	 1

	

1

Clay, silty, yellowish-brown	 3

	

4

Sand, fine to medium	 2

	

6

Clay, silty, and yellowish-brown till	 32

	

38

Clay, silty, yellowish-brown	 23

	

6 1

Clay, silty, dark-gray 	 36

	

97

Clay, silty, bluish-gray to greenish-gray 	 3

	

100

151-102-21BCC1

NDSWC 1137 9

Altitude : 2050 feet

	

Date drilled : 9/22/8 0

Topsoil	 1 1

Silt, clayey, dark-yellowish-brown	 6 7

Sand, fine, subrounded	 37 44

Lignite ;

	

interbedded with sand and olive-
gray clay	 22 6 6

Sand and clay, brown	 54 12 0

151-102-21BCC 2
NDSWC 1138 0

Altitude : 2052 feet

	

Date drilled : 9/22/8 0

Topsoil	 2 2

Sand and gravel, coarse to pebbly ,

subangular	 6 8

Sand, medium, subrounded	 42 5 0

33 2



POTENTIAL (MV)	 RESISTANCE (OHMS)

-20

40 -

60

29-187 Sand, medium to coarse ,
moderately well sorted ;
cattered lignitic layers .

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-3

	

Clay, olive-gray .

	

3-29

	

Clay and silt, dark-yellowish-
brown to dark-reddish-brown .

GLACIALOUTWAS H

NDSWC 1137 8
LOCATION : 151-102-21CB C

ALTITUDE : 204 0
(FT, NGVD)

DATE DRILLED :

DEPTH : 24 7
(FT)

9/19/80

80

100

- 120

- 14 0

- 160

- 180

200

- 22 0

- 240

187-213

	

Sand, medium to coarse ,
moderately well sorted, very
lignitic.

23I=247

	

Claystone, light-gray, hard.

333

213-231

	

Sand and gravel, coarse to ver y
coarse, rounded .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION



NDSWC 1137 7
LOCATION : 151-102-21000

	

DATE DRILLED :

	

9/18/80

ALTITUDE: 2065

	

DEPTH : 16 0
(FT, NGVD)

	

(FT)

POTENTIAL (mv(

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

C

	

COLLUVIU M

	

0-6

	

Silt, clayey, dark-yellowish-
brown .

20
	 —GLACIAL OUTWAS H

	

6-7

	

Sand, very coarse, subrounded.

	

7-23

	

Clay, sandy, yellow,
40 -

	

.`

	

23-63

	

Silt and clay, reddish-brown t o
olive-gray, laminated.

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATIO N

63-160 Claystone, silt, and clayey
sand ; olive gray to greenis h
gray ; some lignitic layers.

5-

33 4

60 -

100 -

120 -

-140 -

-160 -

-180 -

-200 -

- 220 -

- 240 -



NDSWC 1137 6
LOCATION : 151-102-22AAA

ALTITUDE : 2095
(FT, NGVD)

DATE DRILLED :

DEPTH : 100
(FT)

9/18/8 0

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

---~

	

0-5

	

Clay, silty, dark-yellowish-
brown .

GLACIAL OUTWASH

	

—~ 5-12

	

Sand and gravel, fine t o
s—z„=

	

pebbly, subrounded to rounded .

	 `~12-29

	

Clay, silty to very sandy ,
brown .

	 29-64

	

Silt, sandy, clayey, yellowish -
brown .

60

	

SENTINEL BUTTE MEMBER O F

t	
FORT UNION FORMATION	

64-100

	

Claystone, olive-gray t o
greenish-gray, consolidated ;

<----'

	

layers of coal .

100 -

120 -

140 -

160

180 -

20 0

220 -

240-

	

33 5

40

20 -

80 -



151-102-22DDD

(Log modified from Ralph Wold Well Drilling )

Altitude :

GEOLOGI C

SOURCE

2125 feet

	

Date drilled : 2/28/7 5

DEPT H

(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil	 2 2

Sand	 10 1 2

Sand, coarse	 23 35

Gravel and sand 	 10 45

Clay	
19 64

Coal and water	 6 7 0

Clay	 2 72

151-102-24DDD

(Log modified from Thompson Drilling Co . )

Altitude : 2230 feet

	

Date drilled :

	

3/15/7 5

Topsoil	 3 3

Clay	 21 2 4

Coal, hard ; 2-1/2 gallons per minute	 5 2 9

Clay	 27 5 6

Clay, blue	 14 7 0

Sand, brown	 10 8 0

coal	 1 8 1

Clay	 33 11 4

Sand	 4 11 8

Clay	 37 15 5

Rocks	 1 15 6

clay	 9 165

Sand ; 25 gallons per minute 	 5 17 0

151-102-26ADD1

(Log modified from Thompson Drilling Co . )

Altitude: 2160 feet

	

Date drilled :

	

4/16/7 4

Soil	 3 3

Clay	 °	 7 10

Sand, hard	 16 2 6

Sand, soft	 6 3 2

Clay	 16 4 8

Hard shell	 4 5 2

Clay, brown	 8 6 0

Hard shell	 3 6 3

Sand	 34 9 7

Coal ; water	 2 9 9

Sand	 16 11 5

clay	 50 16 5

Sand	 10 17 5

Clay	 17 19 2

Hard shell	 3 19 5

151-102-26ADD 2

(Log modified from Thompson Drilling Co . )

Altitude: 2160 feet

	

Date drilled :

	

7/30/7 4

Topsoil	 2 2

clay	 18 2 0

Coal	 2 22

clay	 38 60

33 6



LOCATION :

ALTITUDE :
(FT, NGVD)

151-102-32BCB DATE DRILLED :

DEPTH: 40
IFT)

9/23/80
NDSWC 1138 1

2024

DESCRIPTION OF DEPOSITS

COLLUVIU M

Silt, dark-yellowish-brown .

GLACIAL OUTWASH

Gravel and sand, coarse to very
coarse .

Clay, gray.

Clay, sand, and gravel ,

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

Sandstone, slightly clayey ,
fine, quartzose.

POTENTIAL tMv)

	

RESISTANCE (arms)

0- 2

20

2 6

6- 8
- 40

	

-
8-1 8

- 60
18-4 0

60

- 100

- 120

- 140

-16 0

-180 -

-20 0

- 220

- 240
337



151-102-35DAD

(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

2180 feet

	

Date drilled : 7/12/7 7

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil	 2 2

Clay	 15 1 7

Gravel	 1 1 8

Clay, blue	 27 4 5

Clay, light	 26 7 1

Coal ;

	

1 gallon per minute 	 1 7 2

Clay	 25 9 7

Coal	 3 10 0

Clay	 35 13 5

Clay, gritty	 5 14 0

Sand	 6 14 6

Hard shell(?)	 1 14 7

Clay	 5 15 2

151-103-08DC A
(Log modified from Thompson Drilling Co . )

Altitude : 2175 feet

	

Date drilled : 10/30/7 4

Soil, sandy	 5 5
Sand	 10 1 5

Gravel, sandy	 13 2 8

Clay	 24 5 2

Coal, soft	 4 5 6

Clay, white	 69 125

Sand	 3 12 8

Coal ; water	 2 130

151-103-23CB D
(Log modified from Francis Boyce Water Well )

Altitude : 1990 feet

	

Date drilled :

	

8/03/6 7

Topsoil	 3 3

Clay, yellow	 20 23

Gravel	 2 25

Clay	 3 28

Sand and gravel	 7 35

Clay	 5 40

Sand, fine	 3 43

Clay, gray	 42 8 5

Sand, coarse, and clay	 13 98

Clay	 7 105

Sand, fine ; coal

	

slack ; and clay	 43 148
Gravel, fine, and coarse sand ; water	 17 165

151-103-26ACB
NDSWC 1284

Altitude : 1980 feet

	

Date drilled : 4/15/5 8

Clay, yellow, smooth 	 5 5

Gravel, fine to coarse 	 7 1 2

Clay, sandy, blue ; bedrock	 9 2 1

33 8



151-103-27AAA 1

NDSWC 1285

Altitude :

GEOLOGI C
SOURCE

1983 feet

	

Date drilled : 4/15/58

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Clay, sandy, yellow	 11 1 1
Clay, yellow, smooth	 12 2 3
Gravel, medium to coarse ; a little clay	 9 3 2
Gravel, fine to medium	 4 3 6
Clay, gray, smooth	 6 42

151-103-27ACA 1
(Log modified from Water Supply Inc . )

Altitude : 1955 feet

	

Date drilled : 9/17/7 6

Topsoil, silty, black	 1 1
Clay, silty, yellowish-brown	 23 24
Sand, medium-fine to coarse 	 17 4 1
Clay, silty, and yellowish-brown till	 12 53
Sand, fine to medium, and coal	 10 6 3
Clay, silty, bluish-gray	 11 74
Sand, medium-fine to coarse, and coal	 14 88
Clay, silty, olive-gray	 6 94
Sand, medium-fine to coarse, and coal	 21 11 5

Clay, sandy, olive-gray ; lots of coal	 1 11 6

Gravel, fine to coarse ; some sand and rocks 	 33 14 9
Clay, silty, light-medium-gray ; bedrock	 1 150

151-103-27ACA2
(Log modified from Water Supply Inc . )

Altitude : 1955 feet

	

Date drilled : 10/25/7 6

Topsoil,

	

silty, black	 1 1

Clay, silty, yellowish-brown	 19 2 0
Sand, fine to coarse 	 12 32
Clay, silty, and yellowish-brown till	 2 34

Gravel, sandy, fine to coarse 	 7 4 1
Clay, silty, and yellowish-brown till 	 3 44
Sand, fine to medium ; a little coal	 51 95

Sand, clayey, fine to coarse ; lots of coal	 18 11 3
Gravel, sandy, fine to coarse ; a few cobbles	 35 148

Clay, silty, light-medium-gray ; bedrock	 2 15 0

151-103-28DD D

NDSWC 562 1

Altitude : 1965 feet

	

Date drilled : 10/10/7 9

Topsoil, dark-brown	 1 1
clay, sandy, silty, dark-yellowish-brown ,

calcareous	 29 30
Gravel and sand ; numerous clay layers	 19 4 9

Silt, sandy, brownish-gray, and slightl y
silty slightly sandy olive-gray clay 	 66 11 5

Gravel, coarse to very coarse ; mixe d

composition	 27 142

33 9



NDSWC 1157 5
LOCATION : 151-103-338B A

ALTITUDE : 193 0
(FT, NGVD)

DATE DRILLED :

DEPTH : 120
(FT)

5/13/81

115-120

	

Claystone, silty, medium.

120 -

140 -

160 -

180 -

200 -

220 -

240-

	

34 0

POTENTIAL IMV) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-10

	

Silt, clayey, dark-yellowish-
brown .

GLACIAL OUTWASN

	

10-15

	

Sand and gravel, yellowish -
brown .

	

15-41

	

Sand, silty, clayey, yellowish -
brown .

	

41-84

	

Sand, medium.

	

84-115

	

Sand and gravel .

100

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATION



151-104-02ABA 1
(Log modified from Mann Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

1876 feet

	

Date drilled : 10/25/6 6

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Clay, silty, and sand	 86 8 6
Gravel	 7 9 3
Sand	 4 9 7
Gravel	 32 12 9
Sandstone	 1 130

151-104-02ABA2

(Log modified from Mann Drilling Co . )

Altitude : 1875 feet

	

Date drilled : 10/26/6 6

Clay, sandy	 18 18
Sand	 24 42
Gravel	 3 45
Sand	 24 69
Gravel	 4 73
Sand	 28 101
Gravel	 17 118
Bedrock ; Fort Union Formation	 2 120

LOCATION :

ALTITUDE :
IFT . NGVD)

NDSWC 127 5
151-104-02ABB

	

DATE DRILLED :

	

1/08/58

DEPTH: 4 2
IFT)

187 6

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S-ter

20

40 -

lo o

120

ALLUVIU M

	

0-5

	

Clay, brown, smooth .

	

5-26

	

Sand, medium to coarse .

GLACIAL OUTWAS H

	

26-42

	

Gravel and coal, medium to
coarse .

34 1



151-104-02BDC
NDSWC 127 4

Altitude :

GEOLOGIC

SOURCE

1882 feet

	

Date drilled : 1/03/5 8

DEPT H

(FEET )MATERIAL

THICKNESS
(FEET )

Clay, brown, smooth	 7 7

Sand, fine to medium, and a little coal	 7 1 4

Sand, medium to coarse	 14 2 8

Gravel, coarse	 18 4 6

Clay, light-gray ; Fort Union Formation	 7 53

151-104-02CAA

NDSWC 1276

Altitude : 1876 feet

	

Date drilled : 1/09/5 8

Clay, brown, smooth	 11 1 1

Sand, fine, dirty	 6 1 7

Sand, coarse, and coal	 7 24

Clay, light-gray, smooth	 7 3 1

Gravel, coarse	 22 5 3

151-104-02CCA l

NDSWC 197 6

Altitude : 1885 feet

	

Date drilled : 1/09/58

Clay, brown, smooth	 11 1 1

Sand, fine, dirty	 6 1 7

Sand, coarse, and coal	 7 2 4

Clay, light-gray, smooth	 7 3 1

Gravel, coarse	 22 5 3

151-104-02CCA2
NDSWC 127 7

Altitude : 1875 feet

	

Date drilled : 1/14/5 8

Clay, brown, smooth	 6 6

Sand, fine to medium 	 13 1 9

Clay, gray, smooth	 5 2 4

Gravel, fine to medium, and coal 	 6 3 0

Gravel, coarse, and cobblestones 	 23 5 3

34 2



151-104-04AAA
(Log modified from Boyce Drilling, Inc . )

Altitude :

	

1879 fee t

GEOLOGIC
SOURCE_

	

MATERIAL

Date drilled :

THICKNESS
(FEET)

12/26/7 3

DEPT H
{FEET )

Clay, brown	 13 1 3

Sand, brown ; scoria chips	 82 9 5

Clay , gray	 69 164

Coal	 11 17 5
Clay ; interbedded coal	 305 480

Rock	 11 49 1
Clay, crumbly	 229 720

Clay, sandy, gray	 150 870

Rock	 3 873
Clay, sandy, gray	 145 1018

Rock	 1 1019

Clay, sandy ; interbedded with coal	 71 1090

Clay	 135 122 5

Clay, soft	 67 1292

Clay	 22 1314
Rock, soft	 1 1315

Sand	 63 1378

Rock	 4 1382

Sand	 5 1387

Rock	 2 138 9
Sand	 15 1404

Clay, gray	 1 140 5

151-104-128 BC

NDSWC 163 1

Altitude : 1888 feet

	

Date drilled : 10/23/5 9

Clay, silty, brown	 11 1 1

Sand, fine	 10 2 1

Sand, fine to medium ; a little coal	 26 4 7

Gravel, coarse	 5 52

Sand, fine to coarse 	 23 7 5

Gravel, fine to coarse	 20 95

34 3



NDSWC 2

RESISTANCE (OHMS)

DATE DRILLED : 10/23/66

DEPTH: 120
(FT)

DESCRIPTION OF DEPOSITS

ALLUVIU M

	

0-10

	

Silt, clayey, yellowish-gray ,
soft .

	

10-19

	

Clay, light-gray to greenish -
gray, smooth .

	

19-38

	

Silt, clayey, sandy, soft .

GLACIAL OUTWAS H

	

38-49

	

Gravel, sandy, fine to coarse ,
brown, subrounded .

	

49-58

	

Sand, silty, fine to medium ,

gray .

	

58-63

	

Silt, soft, olive-gray .

	

63-68

	

Sand, fine to medium, gray ,

well-sorted .

	

68-72

	

Clay, olive-gray, smooth .

72-114 Gravel and sand ; interbedde d
with some silt and ligniti c

clay .

TONGUE RIVER MEMBER O F

	 FORT UNION FORMATION

	

114.120

	

Sandstone, very clayey, very

fine, light-greenish-gray ,

tight .

151-104-12000 1
NDSWC 1628

Altitude :

GEOLOGIC
SOURCE

1877 feet

	

Date drilled : 10/20/59

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Clay, silty, brown	 12 1 2

Sand, fine	 9 2 1

Sand, fine to coarse 	 34 55

Clay, gray, smooth	 4 59

Coal	 •	 4 6 3

Gravel, coarse	 11 7 4

Gravel, fine to medium 	 19 9 3
Gravel, coarse, and cobblestones 	 12 105

LOCATION : 151-104-12CB D

ALTITUDE : 187 5

(FT. NOVO )

POTENTIAL (MV)

34 4



NDSWC 1

LOCATION : 151-104-120002

	

DATE DRILLED: 10/22/66

ALTITUDE : 1876

	

DEPTH : 13 0
(Fr, NGVDI

	

(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

ALLUVIUM

0-1

	

Topsoil, silty, dark-brownish-
gray.

1-25

	

Clay and sand, fine, gray ;
interbedded .

GLACIAL OUTWASH

25-44

	

Gravel, sandy, well-sorted ,
lignitic .

44-53

	

Clay, silty to sandy.

53-125

	

Gravel, fine to coarse, brown ;
a few layers of coal .

TONGUE RIVER MEMBER O F

	 FORT UNION FORMATION

125-130

	

Sandstone, clayey, very fine ,
light-greenish-gray.

34 5

POTENTIAL (MV)

20

- 40

60

60

100

120

- 140

160

180

200 -

-220

240



151-104-12CD C
NDSWC 163 3

Altitude :

GEOLOGI C

SOURCE

1880 feet

	

Date drilled : 10/28/5 9

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Clay, silty, brown	 16 1 6
Sand, fine	 23 3 9
Sand, fine ; a little gray clay	 11 5 0
Sand, fine to medium	 45 9 5
Fort Union Formation	 10 10 5

151-104-12DC C
NDSWC 162 9

Altitude : 1888 feet

	

Date drilled : 10/22/5 9

Clay, silty, brown	 11 1 1
Sand, fine to medium	 30 4 1
Clay, light-gray, smooth	 9 50
Clay, green, smooth 	 14 64
Fort Union Formation 	 9 73

NDSWC 1158 2
LOCATION :

	

151-104-13BB B

ALTITUDE :

	

187 6
(FT, NGVD )

POTENTIAL

	

(MV)

	

RESISTANCE (OHMS)

0-1 3

20

13-2 1

21-6 3

40

60
63-10 7

80

100 -

120 -

346

DATE DRILLED :

	

5/14/8 1

DEPTH : 10 7
(FT I

DESCRIPTION OF DEPOSITS

ALLUVIU M

Silt, dark-yellowish-brown ,
argillaceous.

Silt, dark-olive-gray .

Sand, fine to medium ; gravel
from 49 to 51 feet .

GLACIAL OUTWAS H

Sand and gravel .



151-104-13BCB
NDSWC 1632

Altitude: 1879 feet

	

Date drilled :

	

10/27/59

GEOLOGIC

	

THICKNESS DEPTH

	 SOURCE_ MATERIAL

	

( FEET)	 ( FEET )

Clay, silty, brown	 21

	

21
Sand, fine to coarse ; a little coal	 54

	

75
Gravel, fine to coarse	 5

	

80
Gravel, coarse, and cobblestones 	 25

	

105

151-104-14AD C

NDSWC 184 8

Altitude: 1880 feet

	

Date drilled :

	

10/21/6 0

Clay, brown, smooth	 16

	

1 6
Clay, blue, smooth	 6

	

2 2

Sand, fine ; a little coal	 20

	

4 2
Clay, silty, yellow ; a little coal	 11

	

5 3
Clay, silty, yellow ; layers of Fort Unio n

Formation	 11

	

64

Sand, fine ; clay layers	 6

	

7 0
Gravel, coarse ; sand layers	 12

	

8 2
Sand, fine to medium ; clay layers	 11

	

9 3

Gravel, medium to coarse 	 11

	

10 4

Sand, fine to medium ; a little gravel ;

coal layers	 9

	

11 3

Fort Union Formation	 3

	

11 6

151-104-14DAA

NDSWC 163 0

Altitude: 1880 feet

	

Date drilled :

	

10/23/5 9

Clay, silty, brown	 21

	

2 1
Sand, fine	 9

	

3 0
Sand, fine to medium ; a little coal	 16

	

4 6

Fort Union Formation	 7

	

5 3

347



NDSWC 1139 0
LOCATION :

	

151-104-17 CC C

ALTITUDE :

	

191 5
(FT, NGVD)

DATE DRILLED :

DEPTH: 60
(FT)

9/25/80

POTENTIAL tmv)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

ALLUVIU M

	

0-12

	

Silt, clayey, dark-yellowish-
brown .

GLACIAL OUTWAS H

	

12-20

	

Sand and gravel, very fine t o
coarse, poorly sorted .

	

20-43

	

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

	

43-47

	

Sand and gravel .

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

47-60

	

Claystone, dark-orange t o
light-gray, consolidated.

80

100

120

14 0

16 0

18 0

200

220

240

	

34 8

2 0

4 0

60



151-104-20DC D
(Log modified from E . C . Gendren & Sons )

Altitude : 1897 feet Date drilled : 6/05/7 5

GEOLOGIC THICKNESS DEPTH

SOURCE MATERIAL (FEET) (FEET )

Clay and sand	 18

	

1 8

Sand	 6

	

2 4

Gravel and sand 	 4

	

2 8
Sand	 22

	

50

151-104-25DB D
(Log modified from Francis Boyce Water Well )

Altitude : 1950 feet

	

Date drilled :

	

7/26/7 1

Topsoil and brown sand 	 30 3 0

Clay, gray	 8 38

Coal	 3 41

Sand, gray	 49 90

Coal	 2 92

Sand, gray	 10 102

Cl ay , gray	 28 13 0

Sand, gray ; water	 10 140

Shale, gray	 61 201

Sandstone	 2 203

Shale, gray	 147 350

Sand, gray	 30 380

Shale, gray	 66 446

Sandstone	 2 448

Shale, gray	 103 551

Sandstone	 1 552

Shale, gray	 85 637

Coal	 21 658

Clay, gray	 67 725

Sandstone, hard	 11 736

Shale ., gray	 21 757

Coal	 24 78 1

Shale, gray	 15 796

Coal	 4 800

Shale, gray	 262 1062

Sandstone	 1 1063

Shale, gray	 130 1193

Sandstone	 2 1195

Shale, gray----

	

-	 215 1410

Sandstone, hard 	 1 141 1

Water strata, artesian	 39 1450

349



NDSWC 11389
9/25/8 0LOCATION :

ALTITUDE :
(FT, NGVO)

151-104-29AB B

1900

DATE DRILLED :

DEPTH : 6 7
(FT)

POTENTIAL (mv)

	

RESISTANCE (OHMS) DESCRIPTION OF DEPOSIT S

ALLUVIU M

	

0-21

	

Silt, clayey, dark-yellowish-

brown .

GLACIAL OUTWASH

	

21-55

	

Sand and gravel, pebbly, fine ,
subangular to subrounded ;

contains scoria and lignite.

TONGUE RIVER MEMBER O F

	 FORT UNION FORMATIO N

	

55-67

	

Claystone, medium-dark-gray ,
partially consolidated .

151-104-31ABA

(Log modified from Boyce Drilling, Inc . )

Altitude :

GEOLOGI C
SOURCE

1905 feet

	

Date drilled : 1/18/8 0

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Sand, brown, and brown gravel 	 150 150

Clay, gray, and coal	 315 46 5

Rock	 3 46 8

Sand, fine, gray 	 19 487

Rock	 2 489

Clay, gray, and coal ; rock ledges	 543 103 2
Rock	 3 103 5
Sand, fine	 49 1084

Rock	 3 1087

Sand	 28 111 5

Rock	 2 111 7

Sand	 83 120 0
Rock	 2 120 2

Sand and rocks	 98 130 0

Clay, streaky	 20 132 0
Sand	 39 135 9
Rock	 1 1360
Sand	 23 138 3

Clay, gray	 2 1385

35 0



NDSWC 1139 1
LOCATION : 151-104-34AA A

ALTITUDE :

	

188 5
(FT, NGVD)

6 0

80

LOCATION :

	

151-104-36AAA
NDSWC 1157 8

ALTITUDE :

	

1910

DATE DRILLED :

	

9/25/80

DEPTH : 67
(FT)

DESCRIPTION OF DEPOSIT S

ALLUVIUM

Topsoil .

Silt, clayey, dark-yellowish-
brown .

6-12 Sand, fine to medium, dark-
yellowish-brown, moderatel y
well sorted.

GLACIAL OUTWAS H

	

12-61

	

Sand and gravel, subrounded ;
layers of clay.

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

	

61-67

	

Claystone, sandy, medium-gray ,
semi consolidated,

5/13/8 1

RESISTANCE (OHMS)

20

40

0- 1

1-6

DATE DRILLED :

DEPTH: 87
(FT, NGVD)

	

(FT)

RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS

COLLUVIUM

Clay, silty, dark-yellowish-
brown .

0-24

GLACIAL OUTWASH

24-63

	

Sand, pebbly, coarse.

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATION

77-87

	

Siltstone, light-gray.

35 1



151-104-36AAD 1
(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

1900 feet

	

Date drilled : 3/23/7 7

DEPTH
(FEET )MATERIAL

THICKNESS
(FEET )

Topsoil	 2 2

Bentonite	 16 18

Sand, dirty	 7 2 5

Sand, blue ; water	 7 32

Sand, gray, soft 	 10 42

Sand, pebbly, brown 	 6 48

151-104-36AAD2

(Log modified from Thompson Drilling Co . )

Altitude: 1900 feet

	

Date drilled :

	

3/27/7 7

Topsoil	 2 2

Bentonite	 16 1 8

Sand, dirty	 20 3 8

Clay	 1 3 9

Sand, blue ; water	 2 41

NDSWC 1157 6

RESISTANCE (OHMS)

LOCATION : 151-104-36ADA

ALTITUDE : 190 3
(FT, NOVD 1

POTENTIAL (MV)

DATE DRILLED :

	

5/13/8 1

DEPTH : 83
(FT )

DESCRIPTION OF DEPOSIT S

COLLUVIU M

	

0-21

	

Silt, dark-yellowish-brown ,

argillaceous .

GLACIAL OUTWAS H

	

21-58

	

Sand, medium to coarse ; grade s
to gravel in lower part .

	

58-62

	

Clay .

	

62-83

	

Sand and gravel .

35 2



NDSWC 1138 4
LOCATION : 151-104-36BCD

	

DATE DRILLED :

ALTITUDE :

	

1890

	

DEPTH : 67
(FT . NGVO(

	

(FT)

9/23/8 0

- 20

- 40

- 6 0

POTENTIAL (MV) 	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-1

	

Topsoil .

	

1-29

	

Clay and silt, dark-yellowish-
brown ; gravel lens at 12 feet .

GLACIAL OUTWAS H

29-60 Sand and gravel, pebbly, fine ,
subangular to subrounded ; onl y

the fines are quartz.

TONGUE RIVER MEMBER O F
	 FORT UNION FORMATIO N

	

60-67

	

Claystone, medium-light-gray ,
hard, consolidated .

- 80

NDSWC 11385
9/23/80LOCATION :

ALTITUDE :
(FT. NGVO)

151-104-36CCA

1895

DATE DRILLED :

DEPTH: 80
(FT)

POTENTIAL (MV)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-1

	

Topsoil .

	

1-28

	

Silt, clayey, dark-yellowish-
brown .

GLACIAL OUTWAS H

	

28-44

	

Clay, dark-greenish-gray.

f

	

, 44-64

	

Sand and gravel, poorly sorted ,
subrounded .

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATION

	

64-80

	

Claystone, medium-light-gray ,
hard.

35 3

100

120



NDSWC 1157 7

LOCATION : 151-104-36DAA DATE DRILLED : 5/13/8 1

ALTITUDE : 1895

	

DEPTH : 80

(FT, NGVD)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

Silt and sand, dark-yellowish-

brown .

Silt, olive-gray.

Silt, dark-yellowish-brown .

GLACIAL OUTWASH

Sand .

Sand and gravel .

151-104-36DA D

NDSWC 29

Altitude :

GEOLOGI C

SOURCE

2060 feet

	

Date drilled : 6/15/5 7

DEPT H
(FEET )MATERIAL

THICKNESS
(FEET )

Topsoil, black	 1 1

Clay, sandy, brown	 5 6

Clay, yellow, smooth	 16 2 2

Sand, fine to medium 	 18 4 0

Sand, medium to coarse ; a little gray clay	 6 4 6

Sand, medium to coarse ; a little coal	 6 5 2

Gravel, medium to coarse	 18 70

35 4



152-094-10AB C

(Log modified from Thompson Drilling Co . )

Altitude : 1980 feet Date drilled : 12/02/7 2

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Topsoil	 2

	

2
Sand	 13

	

1 5
Sand and gravel	 10

	

2 5

152-094-10ABD

(Log modified from Kieson Drilling )

Altitude : 1980 feet

	

Date drilled :

	

7/13/7 6

Topsoil	 1 1
Gravel	 9 1 0
Clay, sandy	 7 1 7
Sand and gravel	 5 22
clay	 13 35
Sand	 12 47
Clay	 23 7 0
coal	 4 7 4
Clay	 13 87
Sand	 4 9 1
clay	 3 9 4
coal	 4 9 8
Clay	 2 100
coal	 3 10 3
Clay	 8 11 1

coal	 4 11 5
Clay	 3 11 8
Coal	 2 12 0

152-094-19ACC

USGS 1 6

Altitude : 2210 feet

	

Date drilled : 12/10/5 1

Clay, brown	 36 36
Clay, blue ; 3 feet of lignite at 80 feet ;
2 feet of rock at 86 feet 	 164 200

152-094-19DB C

USGS 68

Altitude : 2250 feet

	

Date drilled : 12/11/5 1

Shale	 20 2 0

Lignite	 5 25
Shale	 175 200

152-094-20AC C
USGS 50

Altitude : 2220 feet

	

Date drilled : 11/08/5 1

Clay, brown	 21 2 1

Clay, gray	 15 3 6
Lignite	 6 42
Clay , gray	 56 9 8
Lignite	 6 10 4

Clay, gray	 96 200

35 5



152-094-20DDA
USGS 3 3

Altitude :

GEOLOGI C
SOURCE

2151 feet

	

Date drilled : 11/06/5 1

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Clay, brown	 40 4 0

Clay, blue ; 6 feet of lignite at 54 feet ;

165 20 5

4 feet of lignite at 120 feet ; 4 fee t
of lignite at 134 feet ; 2 feet of roc k

at 142 feet ; 4 feet of rock at 162 feet	

152-094-21BCC
USGS 3 1

Altitude : 2190 feet

	

Date drilled : 11/05/5 1

Clay, brown	 95 9 5

Clay, blue ; 3 feet of rock at 130 feet ;
4 feet of lignite at 144 feet 	 110 205

152-094-21CAD
USGS 72

Altitude: 2155 feet

	

Date drilled : 12/12/5 2

Clay, brown	 32

	

32

Clay, blue ; 3 feet of rock at 82 feet 	 168

	

200

152-094-21DA A
USGS 49

Altitude : 2060 feet

	

Date drilled : 11/12/5 1

Clay, sandy	 45 45

Rock	 3 48
Clay, sandy	 72 12 0

152-094-21DB C
USGS 7 3

Altitude : 2140 feet

	

Date drilled : 12/13/5 1

Shale	 80 8 0
Lignite	 10 9 0
Shale	 110 20 0

152-094-21DDB
USGS 7 4

	

Altitude : 2090 feet

	

Date drilled : 12/12/5 1

Sand and gravel ; 6 feet of rock at 1 6
feet; 2 feet of lignite at 22 feet	 55

	

5 5

	

Clay, blue	 145

	

200

35 6



NDSWC 6049
LOCATION :

ALTITUDE :
(FT. NGVD)

152-094-24BB B

2060
DATE DRILLED : 12/02/8 1

DEPTH :

	

104 0
(FT )

100 -

NEUTRON

	

S.P .
(API)

	

(MV)

DESCRIPTION OF DEPOSITS

	

0-23

	

Till .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION

23-108 Siltstone and sandstone ,
clayey ; lignitic in uppe r
part .

TONGUE RIVER MEMBER O F
FORT UNION FORMATION

200 -

-300 -

400 -

500 -

	

108-428

	

Siltstone and claystone ,
sandy, gray .

	

428-470

	

Sandstone, silty, gray .

	

470-480

	

Lignite .

	

480-500

	

Sandstone, silty.

	

500-510

	

Claystone .

	

510-810

	

Siltstone and sandstone ,
clayey, gray .

600 -

- 700 -

LOWER PART OF
FORT UNION FORMATIO N

	

810-875

	

Siltstone and claystone, gray .

	

875-910

	

Sandstone, fine to medium ,
gray .

	

910-1040

	

Siltstone and sandstone, gray .

-1000 -

-1100

35 7
-1200



NDSWC 6049, Continue d
LOCATION :

	

152-094-24BB B

ALTITUDE :

	

206 0
(FT, NGVD)

DATE DRILLED : 12/02/8 1

DEPTH :

	

1040
(FT )

GAMMA

	

RESISTIVITY
RAY

	

(OHM-Ml

DESCRIPTION OF DEPOSIT S

-Me

300

200

100

400

500

600

700

800

900

1000

f

110 0

1200 358



NDSWC 6049, Continue d
LOCATION : 152-094-2468 8

ALTITUDE : 2060
(FT, NOVI)1

DATE DRILLED : 12/02/8 1

DEPTH :

	

1040
(FT)

	

TEMPERATURE (0 F)

	

DESCRIPTION OF DEPOSIT S
I

	

I

	

I
50

	

55

	

80

	

65

	

7 .

	

75

	

80

100

200

- 30 0

-400 -

700 -

800 -

600 -

900 -

1000 -

1100 -

1200
50

	

55

	

60

	

65

	

70

	

75

	

80
	 I	 I	 I	 I	 I	 I	 I

359



152-094-27AAB
USGS 2

Altitude: 2160 feet

	

Date drilled : 10/30/5 1

GEOLOGIC

	

THICKNESS DEPT H

	 SOURCE	 MATERIAL	 (FEET)	 (FEET )

Clay, brown	 45

	

4 5

Clay, blue ; 4 feet of lignite at 90 feet ;

7 feet of lignite at 180 feet ; 6 fee t

of lignite at 220 feet 	 210

	

25 5

152-094-27888

USGS 3

Altitude : 2180 feet

	

Date drilled : 10/30/5 1

Clay, brown	 30 30

Clay, blue ; 6 feet of lignite at 180 feet ;

4 feet of rock at 220 feet ; 4 feet o f

lignite at 235 feet 	 225 255

152-094-27DD D
USGS 35

2163 feet

	

Date drilled :Altitude : 11/07/5 1

Clay, brown	 55

	

5 5

Clay, blue ; 3 feet of rock at 85 feet ;
2 feet of rock at 130 feet ; 6 feet

of lignite at 142 feet	 150

	

20 5

152-094-28AB A
USGS 76

Altitude: 2115 feet

	

Date drilled :

	

1/07/52

Clay	 20

	

2 0

Shale	 165

	

18 5

152-094-28BAB
USGS 5

Altitude : 2220 feet

	

Date drilled : 10/31/5 1

Clay, brown	 55 5 5

Clay , blue	 25 80

Lignite	 '12 9 2

Clay , blue	 88 18 0

Rock	 6 18 6

Clay, blue	 124 31 0

Rock	 12 32 2

Clay, blue	 33 35 5

152-094-28BB C
USGS 7 1

Altitude : 2190 feet

	

Date drilled : 12/11/5 1

Clay	 30 3 0

Shale	 50 80

Lignite	 10 90

Shale	 110 200

360



152-094-29AA B

USGS 7 0

Altitude : 2195 feet Date drilled : 12/11/5 1

GEOLOGIC THICKNESS DEPTH

SOURCE MATERIAL (FEET) (FEET )

Clay, brown	 30

	

3 0
Clay, blue	 170

	

20 0

152-094-29ACC

USGS 6 3

Altitude : 2180 feet

	

Date drilled : 11/12/5 1

Clay, brown	 45 4 5
Clay, blue ; 4 feet of lignite at 84 feet ;
2 feet of rock at 95 feet ; 5 feet o f

lignite at 120 feet 	 160 205

152-094-29000

USGS 53

Altitude : 2200 feet

	

Date drilled : 11/08/5 1

Shale	 75 7 5
Lignite	 5 B O

Shale	 90 17 0

Lignite	 10 18 0
Shale	 20 20 0

152-094-29DCA
USGS 5 2

Altitude : 2165 feet

	

Date drilled : 11/08/5 1

Gravel	 25 2 5

Clay, brown	 17 4 2

Clay, blue ; 3 feet of rock at 94 feet ;
2 feet of rock at 138 feet; 6 fee t

of lignite at 155 feet 	 163 20 5

152-094-30AC D

USGS 60

Altitude : 2240 feet

	

Date drilled: 11/12/5 1

Clay	 10 1 0

Lignite	 5 1 5
Shale	 125 140
Lignite	 5 145

Shale	 45 190

152-094-30AD D
USGS 6 1

Altitude : 2215 feet

	

Date drilled : 11/12/51

Clay, brown	 55 5 5

Clay, blue ; 6 feet of lignite at 84 feet ;
4 feet of lignite at 102 feet ; 4 feet
of rock at 142 feet	 150 20 5

36 1



152-094-3000 D
USGS 5 4

Altitude :

GEOLOGI C
SOURCE

2200 feet

	

Date drilled : 11/08/5 1

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Sandstone	 75 7 5
Lignite	 5 8 0

Shale	 60 14 0
Lignite	 5 14 5
Shale	 55 20 0

152-094-31ACA
USGS 4 3

Altitude : 2185 feet

	

Date drilled : 11/08/5 1

Clay	 35 3 5
Sandstone	 35 7 0
Lignite	 5 7 5
Shale	 125 200

152-094-31BCD

USGS 5 5

Altitude : 2080 feet

	

Date drilled : 1/07/5 2

Clay, brown	 22 22
Clay, blue ; 3 feet of sandrock at 35

158 180
feet; 11 feet of lignite at 80 feet ;
2 feet of rock at 122 feet	

152-094-31DB D
USGS 44

Altitude : 2135 feet

	

Date drilled : 11/08/5 1

Clay, brown ; 8 feet of lignite at 2 2
feet; 4 feet of lignite at 30 feet	 40 40

Clay, blue ; 4 feet of rock at 84 feet ;
1 foot of rock at 135 feet	 165 205

152-094-32CC 8

USGS 46

2180 feet

	

Date drilled :Altitude : 11/07/5 1

Clay, brown	 65 6 5
Lignite	 9 74
Clay, blue ; 4 feet of lignite at 87 feet ;
3 feet of rock at 95 feet ; 4 feet o f
rock at 129 feet 	 131 20 5

152-094-32DBC
USGS 4 7

Altitude : 2180 feet

	

Date drilled : 11/07/5 1

Clay, sandy	 35 35
Rock	 3 38

Clay, gray	 67 105
Lignite	 3 108
Clay, gray	 17 12 5

36 2



152-094-33CAB
USGS 4 0

Altitude : 2175 feet Date drilled : 11/06/5 1

GEOLOGIC THICKNESS DEPTH

SOURCE MATERIAL (FEET) (FEET )

Clay, brown	 65 6 5

Clay, blue ; 16 feet of lignite at 130
feet; 2 feet of rock at 190 feet	 140 20 5

152-094-33DB A

USGS 3 9

Altitude : 2175 feet

	

Date drilled : 11/06/5 1

clay	 10 1 0
Lignite	 5 1 5
Shale	 185 20 0

152-094-34AD C
USGS 3 6

Altitude : 2120 feet

	

Date drilled : 11/07/5 1

Clay	 30 3 0

Lignite	 10 4 0

Shale	 60 10 0

Shale, sandy	 100 20 0

152-094-34CA A
USGS 3 7

Altitude : 2110 feet

	

Date drilled : 11/06/5 1

Clay	 30 3 0

Shale	 90 12 0
Lignite	 10 13 0

Shale	 70 200

152-095-06BA C

(Log modified from Kieson Drilling )

Altitude : 2260 feet

	

Date drilled :

	

1/30/76

Topsoil	 2 2

Clay, yellow	 23 2 5

Clay, sandy, yellow	 5 . 3 0

Sand and gravel	 16 4 6

Sand and silt	 8 5 4

Clay, gray	 2 5 6

Coal	 3 5 9

Clay	 1 6 0

Coal	 1 6 1

Clay	 4 6 5

36 3



LOCATION : 152-095-16ADD

ALTITUDE : 229 5
(FT. NGVD1

NEUTRON

	

S .P .
(API)

	

(MV)

NDSWC 6048

too

0-1 5

15-80

80-10 0
200

100-17 0

170-17 5

300
175-200

200-280

400
280-500

500 500-550

550-750

60 0

700

750-85 5

600

855-900

900 900-1000

DATE DRILLED : 11/21/81

DEPTH : 1000
IFT I

DESCRIPTION OF DEPOSIT S

Colluvium .

SENTINEL BUTTE MEMBER OF

	 FORT UNION FORMATION 	

Siltstone and sandstone, gray .

TONGUE RIVER MEMBER OF

	 FORT UNION FORMATIO N

Claystone and lignite.

Siltstone and claystone ,
carbonaceous .

Lignite .

Siltstone, sandy, brownish -

gray .

Siltstone and claystone, gray ,
lignitic .

Siltstone and sandstone, fin e
to medium ; lignitic below 37 5
feet .

Siltstone and claystone ,
lignitic .

Sandstone and siltstone, fin e
to medium, gray.

Claystone and siltstone ,
sandy, brownish-gray.

LOWER PART O F
FORT UNION FORMATIO N

Siltstone, sandy .

Claystone, silty, brownish -
gray.

000

100

200 36 4



LOCATION : 152-095-16AD D

ALTITUDE : 229 5
(FT, NGVD)

NDSWC 6048, Continued

DATE DRILLED : 11/21/8 1

DEPTH : 100 0
(FT )

GAMMA

	

RESISTIVITY
RAY

	

(OHM-MI

DESCRIPTION OF DEPOSIT S

100

300

- 700

-1000 -

-1100 -

-1200 365



NDSWC 6048, Continue d
LOCATION : 152 -095-16 ADD

ALTITUDE : 229 5
(FT, NGVO(

DATE DRILLED : 11/21/8 1

DEPTH : 1000
IFT I

TEMPERATURE (°F)

	

DESCRIPTION OF DEPOSITS

100 -

- 200 -

- 300 -

- 400 -

- 500 -

- 700 -

-800 -

-1000 -

-1100 -

5 5

55

I

6 0

60

I

655

65

I

70

7 0

I

7 5

75

I

80

80

I-1200 366



152-095-19DD 1
(Log modified from Kieson Drilling )

Altitude :

	

2435 fee t

GEOLOGI C
SOURCE_

	

MATERIAL

Date drilled :

THICKNES S

(FEET)

8/21/7 5

DEPT H

(FEET )

Topsoil	 1 1

Clay, brown	 19 2 0

Coal	 3 2 3
CI ay 9 3 2---	
Coal 1 3 3

Clay	
Coal

	

--------------------- -- --

	

-	

3
8

3 6
4 4

Clay	 4 4 8
Sand	 10 5 8

Clay	 2 6 0

152-095-19DD 2

(Log modified from Kieson Drilling )

Altitude : 2435 feet

	

Date drilled : 8/27/7 5

Topsoil	 2 2

Gravel	 16 1 8

Coal	 5 2 3
Clay	 9 3 2
Coal	 9 4 1

Clay	 4 45

152-095-32CBC

NDSWC 11549

Altitude : 2380 feet

	

Date drilled : 5/05/8 1

Colluvium :
Clay, olive-gray, plastic	 8 8

Till :

Gravel ; some mafics	 2 1 0

Silt, pebbly, dark-yellowish-brown	 30 40

Clay, silty, sandy, pebbly, yellowish-brown 	 30 70

Sentinel Butte and Tongue River Members,

1 7 1
undifferentiated, of Fort Union Formation :

Sandstone, light-olive-gray 	
No recovery	 19 90

36 7



NDSWC 5948
LOCATION :

	

152-096-03 BBB DATE DRILLED :

	

7/30/81

ALTITUDE : 233 0
(FT, NGVDI

NEUTRON &P .

DEPTH :
(FT)

94 0

4APII IMV)

DESCRIPTION OF DEPOSITS

	

0-21

	

Till .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION

	

21-150

	

Sandstone and siltstone ,
clayey, lignitic .

TONGUE RIVER MEMBER O F
	 FORT UNION FORMATION

	

150-260

	

Sandstone and siltstone ,
clayey, gray, lignitic .

	

260-300

	

Siltstone and claystone, gray .

	

300-315

	

Claystone and lignite .

	

315-412

	

Siltstone and claystone, gray ,
lignitic .

	

412-418

	

Lignite.

	

418-485

	

Siltstone and claystone ,
sandy, lignitic .

	

485-515

	

Sandstone, silty, fine.

	

515-550

	

Lignite.

	

550-595

	

Siltstone and sandstone, gray .

	

595-695

	

Siltstone and sandstone, gray ,
lignitic .

	

695-725

	

Siltstone and claystone, gray.

	

725-825

	

Sandstone and siltstone, fin e
to medium, gray .

LOWER PART OF
FORT UNION FORMATIO N

	

825-905

	

Siltstone and claystone, gray ,
carbonaceous .

	

905-940

	

Siltstone and sandstone.

100

300

400

600

700

800

1000

1100

200 36 8



NDSWC 5948, Continued
LOCATION : 152-096-03BB B

ALTITUDE : 2330
(FT, NGVD)

DATE DRILLED: 7/30/8 1

DEPTH: 940
(FT)

GAMMA

	

RESISTIVITY
RAY

	

108M-MI

DESCRIPTION OF DEPOSIT S

10 0

200

500

70 0

800

1000

1100

1200 - 369



NDSWC 5948, Continue d
LOCATION : 152-096-03868

	

DATE DRILLED : 7/30/81
ALTITUDE : 2330

(FT, NGVD)
DEPTH : 94 0

(FT)

-400 -

500 -

600 -

700 -

600 -

900 -

1000

1100

55

	

60

	

65

	

70

	

7
0	

80
	 I	 I	 I	 I	 )	

37 0

	

TEMPERATURE (°F)

	

DESCRIPTION OF DEPOSITS
I

55

	

60

	

65

	

70

	

75

- 100

- 300 -

1200



152-096-23CBD
(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGI C
	 SOURCE

2360 feet

	

Date drilled : 9/05/7 4

DEPTH
(FEET )MATERIAL

THICKNESS
(FEET )

Topsoil	 3 3
Clay	 9 1 2
Sand, dirty	 8 2 0
Sand, clean	 4 2 4
clay	 14 3 8
coal	 8 4 6
clay	 22 68
Coal	 3 71
Clay	 1 7 2
Coal	 3 7 5
Clay	 25 100

152-096-258CC
(Log modified from Kieson Drilling )

Altitude : 2386 feet

	

Date drilled : 9/17/77

Topsoil	 2 2
Clay, sandy	 18 20
Clay	 19 3 9
Silt	 19 58
Clay	 13 7 1
Clay, sandy	 23 94
coal	 15 109
clay	 3 11 2

152-096-26BC B

NDSWC 1154 8

Altitude : 2325 feet

	

Date drilled : 5/05/8 1

Sand and scoriaceous gravel 	 11 1 1
Silt, dark-yellowish-brown, argillaceous	 6 17
Silt, olive-gray	 1 18
Lignite	 6 24
Claystone, medium-gray 	 10 34
Sandstone, fine, argillaceous 	 4 38

37 1



NDSWC 604 6
LOCATION :

ALTITUDE :
(FT, NGVD)

152-096-34DD D

2390

DATE DRILLED : 11/11/8 1

DEPTH : 124 0
(FT )

POTENTIAL (MV> RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSIT S

	

0-1

	

Topsoil .

SENTINEL BUTTE MEMBER O F

	 FORT UNION FORMATION	

	

1-15

	

Siltstone and claystone, gray.

	

15-18

	

Lignite.

	

18-75

	

Siltstone and sandstone, olive -
gray, lignitic .

	

75-195

	

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

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

195-350 —Siltstone and claystone, sandy ,
gray.

ti

	

350-356

	

Lignite .

c 356-610 — Siltstone and sandstone ,
clayey, olive-gray ; lignite a t
530 and 610 feet .



NDSWC 6046, Continue d
LOCATION :

	

152-096-34DDD

	

DATE DRILLED :

	

11/11/8 1

ALTITUDE :

	

2390

	

DEPTH : 124 0
(FT, NGVD)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

TONGUE RIVER MEMBER O F
FORT UNION FORMATION ,

Continue d

	

610-675

	

Siltstone and claystone, gray ,

	

675-950

	

Sandstone and siltstone, fin e
to medium, olive-gray ; lignit e
at 680 feet .

LOWER PART OF
FORT UNION FORMATIO N

	

950-1080

	

Shale, greenish-gray ; some sil t
zones.

	

1080-1240

	

Siltstone and claystone, sandy ,
olive-gray, carbonaceous .



NDSWC 6046, Continue d
LOCATION : 152-096-34000 DATE DRILLED : 11/11/8 1

ALTITUDE : 2390 DEPTH : 124 0
(FT . NGVO)

(FT)

NEUTRON GAMMA
(API)

	

RAY
DESCRIPTION OF DEPOSITS

100

- 200 -

300

400

500

- 600

-1000

-1100

-1200 37 4



NDSWC 6046, Continue d
LOCATION : 152-096-34000

ALTITUDE : 239 0
(FT, NGVD)

TEMPERATURE (°F )

I

	

I

	

7
55

	

60

	

70

DATE DRILLED : 11/11/8 1

DEPTH : 124 0
(FT)

DESCRIPTION OF DEPOSITS

100

200

30 0

400

500

600

700 -

800 -

900 -

- 1000 -

-1100 -

-1200
56

	

60

	

65

	

70
	 I	 1	 I	 1

375



152-096-35CB B

(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGI C

SOURCE

2380 feet

	

Date drilled : 6/27/7 7

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Soil	 3 3

Clay	 7 1 0

Sand	 11 2 1
Sand, coarse	 4 2 5
Clay	 2 27

152-097-06AA A

NDSWC 148 4

Altitude : 1915 feet

	

Date drilled : 4/09/5 9

Topsoil, sandy, brown	 2 2
Gravel, fine to coarse ; lignite	 4 6

Sand, coarse, to medium gravel ; lignite	 18 2 4

Clay, sandy, blue	 14 3 8
Sand, medium, to medium gravel ; lignite

fragments	 8 46
Clay,

	

sandy, shaly, light-gray ; For t

Union Formation	 7 5 3

37 6



NDSWC 1155 5
LOCATION : 152-097-07CAA

	

DATE DRILLED :

	

5/06/8 1

ALTITUDE :

	

1946

	

DEPTH: 87
(FT, NGVD)

	

(FT)

POTENTIAL (mv)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-15

	

Silt, dark-yellowish-brown ,

argillaceous .

	

15-21

	

Sand and gravel, brown .

LAKE BED S

	

21-56

	

Clay, sandy, olive-gray .

	

72-80

	

Sand and gravel .

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATIO N

	

80-87

	

Sandstone, fine to medium .

- 20 -

- 40 -

ALLUVIU M

	

56-65

	

Sand and gravel .

	

65-72

	

Clay, olive-gray.

- 80

-10 0

-120

- 14 0

-160

180

220

240 377



152-097-O8BAA
(Log modified from Francis Boyce Water Well )

Altitude :

GEOLOGI C
SOURCE

2020 feet

	

Date drilled : 11/27/7 2

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Sand, brown	 90 9 0

Clay, gray	 80 17 0

Sandstone	 1 17 1

Clay, gray	 2 173

Coal	 5 17 8

Clay, gray	 22 200

Sandstone	 2 20 2

Sand, fine	 23 22 5

Shale, gray	 92 31 7

Coal	 3 32 0

Shale, gray ; interbedded with sandstone	 135 45 5

Coal	 15 47 0

Shale, gray ; interbedded with coal	 355 82 5

Sand, gray	 20 84 5

Sandstone	 1 84 6

Shale, gray ; interbedded with sandstone	 639 148 5

Sand, gray ; water	 45 153 0

Sandstone	 -- 153 0

152-097-O8BB C

(Log modified from Ralph Wold Well Drilling )

Altitude : 1950 feet

	

Date drilled : 6/01/7 4

Clay	 13 1 3

Gravel	 2 1 5

Till and gravelly sand	 13 28

Gravel	 3 3 1

Till

	

and clay	 9 4 0

152-097-14BDB

(Log modified from Ralph Wold Well Drilling )

Altitude : 1960 feet

	

Date drilled : 5/26/7 4

Clay and till	 11 1 1

Gravel	 5 1 6
4 20

152-097-16DD C
NDSWC 11554

Altitude : 2030 feet

	

Date drilled : 5/06/8 1

Topsoil	 2 2

Sand and gravel	 5 7

Clay, olive-gray 	 15 22

Sand and gravel	 1 2 3

Claystone, gray	 17 4 0

37 8



152-097-27BDB
(Log modified from Ralph Wold Well Drilling )

Altitude : 2120 feet

	

Date drilled :

	

7/01/73

GEOLOGIC

	

THICKNESS DEPT H
	 SOURCE_ MATERIAL	 (FEET)	 (FEET )

Loam, sandy	 10

	

10
clay	 18

	

28
Gravel	 3

	

3 1
Sand, blue	 17

	

48
Clay	 12

	

60

NDSWC 11748
152-098-01DDA

	

DATE DRILLED :

	

9/24/8 1

1950

	

DEPTH: 80
(FT)

LOCATION :

ALTITUDE :
(FT, NGVD)

POTENTIAL (MV)	 RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-5

	

Sand and gravel .

20	 '	 --5-20

	

Sand and silt, dark-yellowish-
brown, argillaceous .

	

20-40

	

Sand, clayey, silty, brown .

ALLUVIU M
40

	

40-63

	

Sand, silty.

60 -

	

63-70

	

Sand and gravel .

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATIO N

70-80

	

Claystone, light-gray.

-100 -

120 -

- 140 -

- 160

379



LOCATION : 152-098-02000

ALTITUDE : 198 5
(FT, NGVD )

POTENTIAL (MVI

- 100 -

- 120 -

40 -

60 -

20 -

80 -

- 140 -

- 160

- 180

-200 -

- 220

- 240

NDSWC 11740
DATE DRILLED :

	

9/23/8 1

DEPTH : 140
(FT)

	RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-23

	

Silt, dark-yellowish-brown ,
argillaceous.

23 -27 — Sand and gravel .

	

27-31

	

Clay, silty, brown .

TIL L

	

31-40

	

Sand and clay, pebbly.

ALLUVIUM

	

40-64

	

Sand, fine to very fine.

	

64-114

	

Sand and clay, gravelly.
1

380

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

114-140

	

Claystone, olive-gray.



152-098-03DAB

(Log modified from Ralph Wold Well Drilling )

Altitude :

GEOLOGPC
SOURCE

2020 feet

	

Date drilled : 7/18/7 3

DEPT H
(FEET )MATERIAL T(FEET)SS

Sand	 15 1 5
Coal	 9 24
Clay	 33 5 7
Rock	 2 59
Clay	 11 70

Coal	 14 84
Clay and rock	 101 185
Coal	 7 192
Rock	 3 195
Clay	 105 300
Sand	 35 335
Clay ; interbedded with sand	 75 41 0
Sand	 15 42 5
Clay	 163 588
Coal	 27 61 5

Clay	 195 81 0
Coal	 14 82 4
Clay	 86 91 0
Clay, sandy	 48 95 8
Rock	 5 96 3
Cl ay	 240 120 3
Rock	 2 120 5

Shale	 265 147 0
Rock	 2 147 2
Sand	 28 150 0

Clay	 72 157 2
Rock	 2 1574
Clay	 16 159 0

Sand	 15 160 5
Clay	 45 165 0
Sand	 80 1730

381



LOCATION:

ALTITUDE :
IFT, NGV01

152-098-11CC O

1970

DATE DRILLED :

	

5/06/8 1

DEPTH: 80
(FT C

NDSWC 1155 3

POTENTIAL tMV)

	

RESISTANCE toHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-29

	

Silt, dark-yellowish-brown .

LAKE BEDS

	

29-49

	

Clay, sandy, olive-gray .

SENTINEL BUTTE AN D
- 40

	

TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF

FORT UNION FORMATION

	

49-62

	

Sandstone, fine .

	

62-76

	

Claystone, gray .

2

	

76-80

	

Lignite .

100

120

- 140

16 0

18 0

-20 0

220

- 240 382



NDSWC 11552
5/06/8 1LOCATION :

ALTITUDE :
(I'T, NGVD)

152-098-11OC C

1956

DATE DRILLED :

DEPTH : 180
(FT I

RESISTANCE ADNMS)

	

DESCRIPTION OF DEPOSIT S

COLLUVIU M

	

0-19

	

Silt, dark-yellowish-brown ,

argillaceous .

	

19-22

	

Silt, yellowish-brown .

TILL

	

22-38

	

Sand and gravel, lignitic .

LAKE BED S

	

38-60

	

Clay, silty, sandy, olive-gray .

ALLUVIU M

	

60-78

	

Sand and gravel .

	

78-116

	

Sand, fine to very coarse .

	

116-167

	

Sand and gravel .

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

	

167-180

	

Sandstone, fine to medium .

383



NDSWC 1155 0
LOCATION :

	

152 -098-11 DD D

ALTITUDE :

	

195 1
(FT, NGVD)

DATE DRILLED :

DEPTH: 80
(FT)

5/06/81

POTENTIAL (MV)

	

RESISTANCE (oHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-17

	

Silt, dark-yellowish-brown ,
argillaceous .

LAKE BED S

	

17-22

	

Clay, silty, olive-gray .

	

22-28

	

Silt, black, argillaceous .

ALLUVIU M

	

28-31

	

Sand and gravel .

	

31-55

	

Silt and sand, gray.

	

55-58

	

Sand and gravel .

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATIO N

	

58-80

	

Claystone, silty, dark-gray ,

100 -

- 120

- 140

160

- 180 -

200

220

- 240

	

38 4

20

- 40

- 60 -

80 -



152-098-13BAA
NDSWC 1155 1

Altitude :

GEOLOGI C
SOURCE

1950 feet

	

Date drilled : 5/06/81

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Silt, dark-yellowish-brown	 9 9
Sand and gravel	 1 10
Clay, silty, olive-gray	 22 32

Claystone, medium-gray, lignitic 	 8 40

152-098-1400 0
NDSWC 1488

Altitude : 1969 feet

	

Date drilled : 4/10/59

Topsoil, sandy, brown	 1 1

Clay, dark-gray, smooth	 8 9
Till, yellow to buff, oxidized, and

fine to coarse gravel ; scoria and
shale pebbles	 23 32

Till, light-gray, and fine to coars e
gravel ; little scoria, shale, or
lignite	 21 53

Sand, fine to medium, dirty ; lignite	 9 62
Clay, silty to sandy, light-gray ;

lignite	 11 73
Sand, fine to coarse ; scoria an d

lignite	 5 7 8
Clay, silty to sandy, light-gray ;

lignite	 28 106

Sand, coarse, and fine to coars e

gravel ; scoria and lignite fragments	 63 169
Claly, sandy, light-gray ; Fort Union

Formation	 10 179

NDSWC 1486

LOCATION :

	

152-098-23ABB

ALTITUDE :

	

196 0

(FT, NGVD)

DATE DRILLED :

DEPTH : 7 4
(FT)

4/09/5 9

POTENTIAL (MV)

	

RESISTANCE (OHMS)

385

DESCRIPTION OF DEPOSIT S

COLLUVIUM

	

0-21

	

Clay, brown, smooth.

LAKE BED S

	

21-36

	

Clay, gray to blue, smooth .

ALLUVIU M

	

36-68

	

Gravel, fine, and coal .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATIO N

	

68-74

	

Claystone, sandy, gray .



152-098-23AD D
(Log modified from Ralph Wold Well Drilling )

Altitude :

GEOLOGI C
SOURCE

1990 feet

	

Date drilled : 5/23/7 4

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Scoria and till	 11 1 1
Rock	 1 1 2
Clay	 17 2 9
Sand	 12 4 1
Rock	 1 4 2
Sand	 16 58
Coal	 13 7 1
Clay	 1 72

152-098-23BAA1
NDSWC 148 7

Altitude : 1955 feet

	

Date drilled : 4/10/5 9

Topsoil,

	

sandy, brown	 4 4
Clay, silty to sandy, gray ; scori a

pebbles	 34 3 8
Gravel, fine to coarse, and coars e

sand ; scoria pebbles and lignite	 9 47
Till, gray, and fine to coarse gravel ;

shale pebbles and lignite	 17 6 4
Clay, sandy, light-gray ; Fort Unio n

Formation	 9 73

NDSWC 1173 9
LOCATION:

	

152-098-23BAA2

	

DATE DRILLED :

	

9/23/8 1

ALTITUDE :
(FT, NGV01

POTENTIAL (Mv)	 RESISTANCE	 (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

0-16

	

Silt, sandy, dark-yellowish-
brown .

LAKE BEDS

	

16-32

	

Silt, olive-gray.

	

32-43

	

Clay, silty, olive-gray.

ALLUVIUM

	

43-52

	

Sand, coarse .

SENTINEL BUTTE AND
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATIO N

	

52-80

	

Claystone, olive-gray.

8 01965 DEPTH :
IFT)

20 -

40 -

100 -

38 6



NDSWC 11747
LOCATION :

ALTITUDE :
(FT, NGVD)

152-098-23BC C

1967

DATE DRILLED :

	

9/24/8 1

DEPTH : 12 0
(FT)

POTENTIAL (MV)

	

RESISTANCE towMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-23

	

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

	

23-29

	

Clay, gray.

TIL L

	

29-33

	

Sand and gravel, clayey .

LAKE BED S

	

33-60

	

Clay and sand, olive-gray .

ALLUVIUM

	

60-104

	

Sand, medium to coarse .

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

	

104-120

	

Clay, dark-greenish-gray ,
consolidated .

387



NDSWC 5949
LOCATION : 152-098-27CDD1

	

DATE DRILLED : 9/23/8 1

ALTITUDE : 1990

	

DEPTH : 940
(FT, NGVDI

	

(FT)

NEUTRO N
(API)

DESCRIPTION OF DEPOSIT S

0-183

	

Sand and gravel .

S.P.
(MV)

- 100 -

200 -

-400 -

-600 -

- 700 -

TONGUE RIVER MEMBER O F
	 FORT UNION FORMATION

	

183-420

	

Siltstone and claystone ,
sandy, gray, carbonaceous .

	

420-495

	

Siltstone and sandstone, fin e
to medium, gray .

	

495-595

	

Sandstone and siltstone, gray .

	

595-620

	

Lignite .

	

620-670

	

Sandstone and siltstone.

	

670-690

	

Lignite .

	

690-720

	

Claystone, gray .

	

720-760

	

Siltstone, sandy.

	

760-800

	

Siltstone and claystone, gray.

	

800-940

	

Sandstone and siltstone, fine
to medium, gray.

-1000 -

-1100 -

1200 388



NDSWC 5949, Continue d
LOCATION : 152-098-27CDD 1

ALTITUDE : 1990
(FT. NGVDI

DATE DRILLED: 9/23/8 1

DEPTH: 940
(FT)

GAMM A
RAY

RESISTIVITY
)OHM-M)

DESCRIPTION OF DEPOSIT S

38 9

10 0

300

600

700

90 0

1000

1100

1200



NDSWC 5949, Continue d
LOCATION : 152-098-27CDD 1

ALTITUDE : 1990
IFT, NGVDI

TEMPERATURE (°F)

DATE DRILLED: 9/23/8 1

DEPTH : 94 0
IFTI

DESCRIPTION OF DEPOSITS

- 600 -

- 700

-1000 -

-1100 -

I

	

I

	

1

6o

	

70

	

7550

	

55

-10 0

-300

-1200

50

	

55

	

6 0

	 I	 I
390

75

	

60
	 1	 I

65

	

7 0
1

	

I



NDSWC 11738
9/23/8 1LOCATION :

ALTITUDE :

152-098-27COD2

1989

DATE DRILLED :

DEPTH : 200
(FT, NGVD)

	

(FT (

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-39

	

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

20

LAKE BED S

	

39-80

	

Clay, sandy, olive-gray.40

60

ALLUVIUM

80-156

	

Sand, silty .

100 -

120 -

140 -

160 -

180 -

s'

220 -

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

`1844-200 Claystone, gray.

240

	

39 1

POTENTIAL (MV)



152-098-34CAB
(Log modified from Ralph Wold Well Drilling )

Altitude :

GEOLOGI C
SOURCE

2000 feet

	

Date drilled : 5/22/7 4

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil	 4 4

Clay and till	 44 4 8

Clay	 15 6 3

Sand and till	 26 8 9

Coal	 6 9 5

Clay	 14 10 9

Coal	 6 11 5

Clay	 9 12 4

Sand	 8 13 2

Clay	 18 150

152-099-03ACB
(Log modified from Ralph Wold Well Drilling )

Altitude : 1920 feet

	

Date drilled : 8/19/7 4

Sand	 20 20

CIay	 89 10 9

Rock	 1 11 0

Clay	 90 200

Coal	 4 20 4

Sand	 31 235

Clay	 38 27 3

Sand	 7 280

Clay	 22 30 2

Sand	 14 31 6

Clay	 5 32 1

Rock	 5 326

Clay	 24 35 0

Sand	 82 43 2
Clay	 11 443

Rock	 1 444

Clay	 76 52 0

Coal	 10 53 0

clay	 60 590

Coal	 12 60 2

clay	 13 61 5

Coal	 8 62 3

Clay	 64 687

Sand	 28 71 5

Clay	 105 82 0

Coal	 10 830

Clary	 22 85 2
Rock	 5 85 7
Clay	 58 91 5
Sand	 7 92 2

Shale	 70 99 2

Sand	 5 99 7

Shale	 131 112 8
Sand	 5 113 3

Clay and shale	 12 114 5
Rock	 3 114 8
Shale and clay	 367 151 5

Sand streaks	 15 153 0
Rock	 2 153 2

Clay, sandy	 13 154 5

Shale	 15 156 0

Sand	 50 161 0

39 2



152-099-24BB B
(Log modified from Ralph Wold Well Drilling )

Altitude :

GEOLOGI C
SOURCE

2040 feet

	

Date drilled : 6/29/7 5

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Clay, sandy	 26 2 6

Coal	 2 2 8
Clay	 31 59
Rock	 4 6 3

Clay	 9 7 2
Coal	 13 85
Clay	 155 24 0

Rock	 2 242
Clay	 38 280
Coal	 18 29 8
Clay ; interbedded with rock	 267 56 5
Coal	 10 57 5
Clay	 43 61 8

Coal	 12 63 0
Clay, sandy	 43 67 3
Coal	 19 69 2
Clay	 20 71 2

Rock	 3 71 5

Clay	 20 73 5
Coal	 15 75 0

Clay	 298 104 8

Sand	 22 107 0
Clay	 195 126 5
Sand	 25 129 0

Clay	 133 142 3

Rock	 2 142 5
Sand	 10 143 5

Shale	 94 152 9
Sand	 46 157 5
Coal	 7 158 2
Sand	 10 159 2

Shale	 88 168 0
Shale	 55 173 5
Sand	 60 179 5

152-099-24CDA
(Log modified from Ralph Wold Well Drilling )

Altitude : 1875 feet

	

Date drilled : 7/22/7 3

Till

	

and clay	 15 1 5

Clay	 12 27

Sand	 1 2 8

Clay	 40 68

Coal	 9 7 7

Rock	 1 7 8

Clay ; sand streaks	 10 88

Rock	 4 92

Clay	 10 102

Coal	 11 113

Clay	 7 120

393



152-099-25AAB
(Log modified from Ralph Hold Well Drilling )

Altitude :

GEOLOGI C

SOURCE

2100 feet

	

Date drilled : 7/16/7 6

DEPT H
(FEET )MATERIAL

THICKNESS
(FEET )

Clay	 7

Coal	 4 1 1

Clay	 74 8 5

Coal	 2 8 7

C1 ay	 4 9 1

Coal	 6 9 7

Clay, sandy	 18 11 5

Coal	 17 13 2

Clay	 88 22 0

Rock	 3 223

Clay	 107 33 0

Coal	 15 34 5

Clay	 15 36 0

Coal	 7 367

Clay	 53 42 0
------------------------ -- -- ------ ----Sand

	

-

	

--

	

-

	

- 9 42 9

Clay	 33 46 2

Rock	 4 466

Clay	 21 487

Sand	 10 497

Clay	 113 61 0

Coal	 15 625

Clay	 53 678

Coal	 12 690

Clay, sandy	 40 730

Coal	 17 747

Clay	 40 787

Coal	 13 800

Clay	 65 865

Coal	 10 875

C1 ay

	

- 53 928

Sand	 27 95 5

Shale	 11 966

Coal	 5 971

Clay	 68 1039

Sand

	

--

	

-	 54 1093

Shale	 13 1106

Sand	 9 1115

Clay	 99 1214

Sand	 16 1230

Shale	 62 129 2

Rock	 4 1296

Shale	 64 136 0

Sand	 40 1400

Shale	 137 1537

Sand	 14 155 1

Shale	 179 1730

Sand	 70 1800

394



152-099-2888A

(Log modified from Thompson Drilling Co . )

Altitude :

	

2140 feet

GEOLOGI C

SOURCE	 MATERIAL

Date drilled :

THICKNES S

(FEET)	

6/27/74

DEPT H
(FEET )

Clay, blue	 60 6 0
Coal	 1 6 1

Clay	 12 73
Coal	 3 7 6
Clay	 7 8 3

Shale

	

hard	 i 84
Clay	 19 10 3

Caal	 7 110

Clay	 27 13 7
Sand, coarse	 58 19 5

152-099-33AD8
(Log modified from Thompson Drilling Co . )

Altitude : 2300 feet

	

Date drilled : 12/08/7 4

Topsoil	 3 3
Sand	 16 19

Sand, dirty	 46 65

Claly	 5 70
Coal	 5 75

Sand	 25 100

Clay	 10 110
Sand, dirty	 6 116

Sand, clean	 6 122

Coal	 3 125

39 5



NDSWC 604 4
LOCATION : 152-101-14ACA

	

DATE DRILLED : 11/06/8 1

ALTITUDE : 1940

	

DEPTH : 100 0
(FT, NGVO)

	

(FT)

POTENTIAL (MV)	 RESISTIVITYtoHM-M)

	

DESCRIPTION OF DEPOSITS

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION

Siltstone and sandstone, olive -

gray .

100-148

	

Siltstone and claystone, olive-
gray, carbonaceous .

148-210

	

Sandstone, silty, fine .

210-554-

	

Siltstone and sandstone, fine ,

	

~~ —

	

gray ; lignite at 270, 348, an d

500 feet .

r

z

- 20 0

300

-500 - r_ TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

~'~-554-630

	

Siltstone and claystone, fine ,
olive-gray ; lignite at 554 ,
600, and 618 feet .

-600

630-1000

	

Sandstone and siltstone, fine
to medium, olive-gray.

- 700

- 80 0

90 0

100 0

1100

39 6
-1200



NDSWC 6044, Continued
LOCATION : 152-101-14AC A

ALTITUDE : 1940
(FT, NGVDI

NEUTRON GAMMA
UPI)

	

RAY

DATE DRILLED : 11/06/8 1

DEPTH : 100 0
(FT)

DESCRIPTION OF DEPOSIT S

397



NDSWC 6044, Continue d
LOCATION : 152-101-14AC A

ALTITUDE : 1940
(FT, NGVD1

TEMPERATURE I°F l

55

	

60

	

65

	

7 0

100

200

- 400 -

500 -

600 -

700 -

80 0

- 1000

- 11oo -

55

	

60

	

65

	

70
	 I	 l	

39 81200

DATE DRILLED : 11/06/8 1

DEPTH : 100 0
(FT )

DESCRIPTION OF DEPOSITS



(Log modified from Himebaugh Drilling )
LOCATION : 152-101-15ADD

ALTITUDE : 1995
(FT, NGVDI

DATE DRILLED : 6/24/8 2

DEPTH: 164 0

(FTI

S.P .

(MV I

NEUTRON
(API(

399

DESCRIPTION OF DEPOSITS

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION

	

0-160

	

Siltstone and claystone ,
olive-gray, lignitic.

	

160-165

	

Limestone .

	

165-190

	

Siltstone, sandy, clayey .

	

190-275

	

Sandstone, fine to medium ,

gray.

	

275-315

	

Siltstone, gray.

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATION

	

315-330

	

Lignite and claystone .

	

330-355

	

Claystone, silty, gray ,

	

355-360

	

Lignite.

	

360-415

	

Claystone, silty, gray .

	

415-420

	

Limestone .

	

420-645

	

Claystone, silty, sandy ,
carbonaceous .

	

645-745

	

Sandstone, fine to coarse .

	

745-795

	

Claystone, gray.

	

795-925

	

Siltstone, sandy, gray .

LOWER PART O F
FORT UNION FORMATIO N

	

925-1000

	

Claystone, gray .

	

1000-1005

	

Limestone.

	

1005-1205

	

Claystone, silty ,
carbonaceous .



LOCATION :

ALTITUDE :
[FT . NGVD )

NEUTRO N
(API)

(Log modified from Himebaugh Drilling), Continued
152-101-15ADD

	

DATE DRILLED :

S.P.
IMV I

6/24/8 2

1995 164 0DEPTH :
(FT)

DESCRIPTION OF DEPOSIT S

LOWER PART OF
FORT UNION FORMATION ,

Continue d

I 1205-1250 Siltstone and lignite,

	

sandy.

1250-1280 Claystone, silty,

	

gray.

1280-1415 Siltstone, sandy, clayey .

1400

1415-1495 Claystone, silty ,
carbonaceous .

1500 1495-1610 Sandstone ,
gray .

fine to coarse ,

1600 1610-1640 Siltstone, sandy, clayey .

1700

1800

1900

2000

2100

2200

2300-

2400. 400



(Log modified from Himebaugh Drilling), Continued
LOCATION : 152-101-15ADD

	

DATE DRILLED : 6/24/8 2
ALTITUDE : 1995

	

DEPTH : 164 0(FT, NGVDI

	

(FT )

GAMMA

	

RESISTIVITY
RAY

	

(ONMFMI

DESCRIPTION OF DEPOSITS

-100

4

-300

700



LOCATION :
(Log modified from Himebaugh Drilling), Continued

6/24/82152-101-15ADD DATE DRILLED :

ALTITUDE :
(FT, MGM

1995 DEPTH :

	

1640
(FT)

GAMMA
RAY

RESISTIVIT Y
(ONMM)

DESCRIPTION OF DEPOSIT S

152-101-19CAO
(Log modified from Thompson Drilling Co . )

Altitude :

	

2265 fee t

GEOLOGI C
SOURCE

	

MATERIAL

Date drilled :

THICKNES S
	 (FEET)	

8/16/7 2

DEPT H
(FEET )

Topsoil	 4 4
Sand, red, dirty	 24 28
Sand, gray	 27 5 5
Clay	 3 5 8
Sand, gray	 17 75
Clay	 5 80

40 2



ALTITUDE : 1878
(FT, NGVD)

GAMMA
RAY

NDSWC 561 6

RESISTANC E
(OHMS)

LOCATION:

	

152-101-24CB81 DATE DRILLED : 10/08/79

DEPTH : 62
(FT)

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-2

	

Topsoil .

	

2-18

	

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

GLACIAL OUTWASH

	

18-39

	

Sand and gravel, very fine t o
coarse .

- 10 -

- 20 -

3O

- 40 -

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION

39-62

	

Siltstone and claystone ,
light-bluish-gray .

50 -

60 -

10 -

80 -

90 -

100 "

110 -

120 403



NDSWC 604 3
LOCATION : 152-101-24CBB 2

ALTITUDE : 187 9
(FT . NGVD I

POTENTIAL (MV)

	

RESISTIVITY (OHM-M)

DATE DRILLED : 11/02/8 1

DEPTH : 112 0
(FT)

DESCRIPTION OF DEPOSITS

300 -

400 - TONGUE RIVER MEMBER O F
{	 FORT UNION FORMATION

	

X33

	

Siltstone and claystone, sandy ,

olive-gray .

600 -

	

633-770

	

Siltstone and sandstone ,
clayey, olive-gray.

0-1

	

Topsoil .

1-38

	

Sand and gravel .

SENTINEL BUTTE MEMBER OF

11	
FORT UNION FORMATION

38-475

	

Siltstone and sandstone ,
clayey, olive-gray ,

~~	 —

	

carbonaceous .

100 -

200 -

700 -
ti

	 -770-1060

	

Siltstone and claystone, sandy ,

olive-gray, carbonaceous .

800 -

	 t

-100o -

1100 -

900 -

	

1060-1090

	

Sandstone.

	

1090-1120

	

Siltstone .

-1200 -

	

404



152-102-08BAC

(Log modified from Henry M . Halverson )

Altitude :

GEOLOGI C
SOURCE

2050 feet

	

Date drilled : 6/20/7 5

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Rocks and clay	 100 100

Sand	 1 10 1

Sandstone	 14 11 5

Clay, gray	 33 148
Clay, blue	 4 152

152-102-17DAC
(Log modified from Thompson Drilling Co . )

Altitude: 2070 feet

	

Date drilled :

	

3/21/7 4

Clay	 12 1 2

Rocks	 5 1 7

Clay	 13 30
Sand, brown	 10 40

Sand, soft	 10 50

Sand, blue ; water	 20 7 0

152-102-27CD D

(Log modified from Thompson Drilling Co . )

Altitude: 2278 feet

	

Date drilled :

	

4/04/74

Soil	 2 2
Sand, hard	 20 2 2

Sand, soft	 13 3 5

Clay	 15 50
Sand, firm	 34 84

Shale, hard	 2 86

Sand, soft	 14 100

Sand, soft ; water	 10 11 0

405



152-103-25CA B
(Log modified from Kieson Drilling )

Altitude :

GEOLOGI C
SOURCE

1965 feet

	

Date drilled : 11/05/7 7

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

R4)w-11	 8 8

Clay, sandy	 57 65
coal	 5 7 0
Clay, sandy	 55 12 5

Coal	 5 13 0

Clay	 6 136
coal	 10 146
clay	 144 29 0
coal	 4 29 4

Clay, sandy	 26 32 0
coal	 15 33 5
clay	 15 35 0

coal	 15 36 5
clay	 75 44 0
Sand	 30 47 0

Clay	 15 48 5

Coal	 19 50 4
claY	 86 59 0

Coal	 15 605
Clay, sandy	 75 680
Sand	 30 71 0

Clay,

	

sandy	 270 980
Clay	 120 1100
coal	 10 111 0

clay	 80 119 0
Clay, sandy	 30 122 0
Clay	 30 125 0
Clay,

	

sandy	 30 128 0

Sand	 35 131 5
clay	 85 140 0
Clay, sandy	 20 142 0
coal	 5 142 5
Clay, sandy	 70 149 5
Sand	 33 152 8
clay	 2 1530

152-104-2D00 0
(Log modified from Boyce Drilling, Inc . )

Altitude : 1930 feet

	

Date drilled : 8/16/77

Sand, brown, and clay 	 25 2 5
Clay , gray	 105 130
Coal 8 138
Clay, gray ---------------- ------- - -------------------------- 162 300

--------------------------------------------- -sand - 25 32 5
15 340Clay, gray	

Sandstone	 5 34 0
Clay, 1414 35 7gray	 3 36 0Sandstone	
Clay, gray	 265

5
62 5

Coal	 6
89

9

62
72 0Clay, gray	

Sand and sandy clay	 50 77 0
Clay, sandy, gray ; layers of coal	 635 140 5
Sand	
Sandstone	

5
2

141 0
141 2------- 28 1440

Sand, dark-gray ; water	 45 1485

40 6



NDSWC 1158 3

LOCATION : 152-104-26DAD

AL TITUDE : 1876
PT. NGVD)

DATE DRILLED :

	

5/15/81

DEPTH: 127

6T)

	 RESISTANCE	 towns)

	

DESCRIPTION OF DEPOSITS

ALLUVIU M

	

0-12

	

Silt, dark-yellowish-brown .

	

12-93

	

Sand, silty, medium ; gravel a t
49 feet and from 63 to 68 feet .

r

POTENTIAL Nev)

100

93-116 -- Sand and gravel .

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,

UNDIFFERENTIATED, OF

FORT UNION FORMATION

GLACIAL OUTWASH

116-127

	

Claystone, olive-gray .

12 0

140

152-104-30DAC
(Log modified from Gulbraa Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

1930 feet

	

Date drilled : 10/02/7 5

DEPTH

(FEET )MATERIAL

THICKNESS
(FEET )

Clay, sandy, yellow	 30 30
Coal	 3 33
Clay, sandy, brown	 5 38
Clay, blue	 22 60

Rock	 3 63

Clay, gray	 25 88
Clay ,blue	 7 95
Sandstone ; water	 19 114

Clay, blue	 2 116

40 7



NDSWC 1158 0
LOCATION :

	

152-104-32CC8

	

DATE DRILLED :

	

5/14/8 1

ALTITUDE :

	

1890

	

DEPTH: 60
(FT, NGVD)

	

(FT)

POTENTIAL (Mv)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

ALLUVIU M

	

0-16

	

Clay, silty, dark-yellowish-
brown .

20

	

16-18

	

Sand.
	 Z

	

18-23

	

Silt, clayey .

	

23-28

	

Sand, coarse .

40

	

28-32

	

Silt.

GLACIAL OUTWAS H

	

32-46

	

Sand and gravel .

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, O F
FORT UNION FORMATIO N

	

46-60

	

Siltstone, gray.

-100

NDSWC 1157 9
LOCATION :

	

152-104-33DAA

	

DATE DRILLED :

	

5/14/8 1

5 6DEPTH :
(FT)

ALTITUDE :

	

187 5
(FT, NGVOI

DESCRIPTION OF DEPOSIT S

ALLUVIUM

	

0-8

	

Clay, silty, dark-yellowish-
brown .

	

8-12

	

Silt, gray, argillaceous .

	

12-21

	

Sand, fine to medium.

GLACIAL OUTWAS H

	

21-36

	

Sand and gravel .

	

36-44

	

Silt, olive-gray .

SENTINEL BUTTE AN D
TONGUE RIVER MEMBERS ,
UNDIFFERENTIATED, OF
FORT UNION FORMATIO N

	

44-56

	

Claystone, light-gray.

POTENTIAL (MV) RESISTANCE (OHMS)



NDSWC 8027
7/14/7 1LOCATION :

ALTITUDE :
(-T . NGVO)

152-104-34AAA

1878

DATE DRILLED :

DEPTH :

	

150

(FT)

	

RESISTANCE (own%)

	

DESCRIPTION OF DEPOSITS

ALLUVIUM

	

0-18

	

Clay, very silty, sandy, dark -

	

'•	 yellowish-brown to olive-gray ,
plastic .

	

18-53

	

Sand, silty, clayey, very fin e
to medium, subangular t o
subrounded ; mostly quartz.

	

53-56

	

Clay, very silty, olive-gray ,
slightly cohesive .

	

56-68

	

Sand, silty, clayey, very fin e
to medium, lignitic ; mostl y
quartz .

GLACIAL OUTWAS H

68-73 Gravel, silty, clayey, sandy ,

fine to coarse, subangular t o

subrounded .

7r 3-89 .

	

Clay, very sandy, olive-gray t o
)medium-dark-gray ; some thi n
sand lenses.

	

89-146

	

Gravel, sandy, fine to coarse ,

angular to rounded ; bette r
sorted sand layers .

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

	

146-150

	

Siltstone, clayey, medium-gray ,
hard, well-indurated.

409



152-104-34CDC
(Log modified from Boyce Drilling, Inc . )

Altitude :

GEOLOGI C
SOURCE

1875 feet

	

Date drilled : 5/21/7 7

MATERIAL
THICKNESS

	

DEPTH
(FEET)

	

(FEET )

Sand and	 gravel 50 5 0
Coal	 10 6 0

Clay, gray ;

	

interbedded with coal 	 155 21 5
Coal	 3 21 8

Clay, gray	 52 27 0

Coal	 5 27 5

Clay, gray	 47 32 2

Sandstone	 1 32 3

Sand, gray	 31 355
232 586Clay, gray	 2

588
Clay

, ston
e gray	

Sandstone	
102

2
69 0
69 2

Clay, gray ; interbedded with sand	 227 91 9

Sandstone	 1 920

Clay, gray	 365 128 5
Sand	 25 1310

Clay, gray	 76 138 6
76 142 5Water sand, gray	

Clay	
- 142 5

152-104-36DB C
(Log modified from Boyce Drilling, Inc . )

Altitude : 2030 feet

	

Date drilled : 2/18/7 5

Clay, brown	 5 5
Gravel	 10 1 5
Clay, sandy, gray	 50 65

---- 6 7 1Clay, gray	
Coal	

6
7 4

Clay,

	

gray	 118 192
Sandstone	 8 193

Clay, gray	 22 21 5
2 220Coal ; water	

Clay, gray	
- 220

153-094-19CDD
(Log modified from Kieson Drilling )

Altitude : 2235 feet

	

Date drilled :

	

1/21/7 6

Topsoil	 1 1
Sand and gravel 	 19 20
Clay	 15 3 5
Coal	 1 3 6
Clay	 18 5 4
Clay, sandy	 6 6 0
Clay	 18 7 8
Coal	 3 8 1
ClaY	 3 84
Coal	 3 87
Clay	 23 11 0
Coal	 3 11 3
Clay, sandy	 11 3

41 0



LOCATION :

ALTITUDE :
(FT, NGVD)

NOSWC 5781, 5781A, 5781 B
153-094-23CCC1, 2, 3

2186

DATE DRILLED : 8/21/80

DEPTH: 1856
(FT)

NEUTRO N
;Apo

DESCRIPTION OF DEPOSITS

0-15

	

Till .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION

15-150

150-220

220-245

Siltstone and claystone ,
sandy, brown, Iignitic.

Siltstone and claystone, gray .

Sandstone and siltstone, fine
to medium .

TONGUE RIVER MEMBER OF
	 FORT UNION FORMATIO N

	

245-365

	

Lignite and claystone, sandy .

	

365-435

	

siltstone and claystone, gray .

	

435-495

	

Claystone and siltstone ,
lignitic.

	

495-510

	

Lignite .

	

510-770

	

Siltstone and claystone, gray ,
lignitic.

	

770-780

	

Lignite.

	

780-925

	

siltstone and sandstone, fin e
to medium.

LOWER PART OF
FORT UNION FORMATION

	

925-1055

	

Claystone and lignite, sandy ,
gray .

	

1055-1220

	

Siltstone and sandstone, gray.

411



NDSWC 5781, 5781A, 5781B, Continue d
LOCATION : 153-094-230001, 2, 3

	

DATE DRILLED : 8/21/80

ALTITUDE : 2186
(FT, NGVDI

DEPTH : 1856
IFTI

NEUTRON

	

S.P.
IAPII

	

(MVI

1300-

140D"

1500-

1600-

DESCRIPTION OF DEPOSITS

LOWER PART OF
FORT UNION FORMATIO N

Continue d

	

1220-1260

	

Sandstone, silty, fine t o
medium, gray.

	

1260-1380

	

Siltstone and claystone .

	

1380-1445

	

Siltstone and sandstone, fin e
to medium, gray.

	

1445-1458

	

Lignite.

HELL CREEK AND FOX HILL S
FORMATIONS, UNDIFFERENTIATED

	

1458-1600

	

Siltstone and sandstone, fin e
to medium, gray .

	

1600-1810

	

Sandstone and siltstone, fin e
to medium, gray .

1700-

1800-

	

1810-1845

	

Siltstone, sandy, gray.

PIERRE SHAL E

	

1845-1856

	

Shale .

1900-

2000-

2100-

2200

2300-

2400- 412



NDSWC 5781, 5781A, 57818, Continue d
LOCATION : 153-094-230001, 2, 3

ALTITUDE : 2186
(FT, NGVO)

DATE DRILLED: 8/21/80

DEPTH : 1856
(FT)

GAMMA

	

RESISTIVITY
RAY

	

(oHM-M)

DESCRIPTION OF DEPOSIT S

100

200

300

700

80 0

90 0

1000

110 0

1200



NDSWC 5781, 5781A, 57816, Continued
LOCATION : 153-094-230001, 2, 3

ALTITUDE : 2186
(FT, NGVD)

DATE DRILLED : 8/21/80

DEPTH : 1856
(FT )

GAMMA

	

RESISTIVITY
RAY

	

(okm-m
DESCRIPTION OF DEPOSIT S

300-

140X-

506:

806

- 2200-

2300-

2400-

	

414



NDSWC 5781A, Continued
LOCATION : 153-094-23CCC2

DATE DRILLED : 8/211841
ALTITUDE : 2186

(FT, NGVG1 DEPTH: 146 5
WTI

TEMPERATURE (°F)

	

DESCRIPTION OF DEPOSITS
5o

	

5 5

100

30 0

100 0

1100-

50

	

55

	

90

	

45

	

70

	

75

	

50
	 3	 t	

41 51300



LOCATION :

	

NDSWC 5781A, Continue d
153-094-230002 DATE DRILLED : 8/21/80

ALTITUDE : 218 6
(FT, NGVD)

DEPTH : 1465
(FT )

	

TEMPERATURE IMF)

	

DESCRIPTION OF DEPOSITS

50

	

55

	

60

	

65

	

70

	

75

	

80

1300

1400 -

1500 -

1600-

1700-

1800-

1900 -

2000-

2100-

2200 -

2300-

50 55 60 65 70 75 80
2400



NDSWC 57818, Continue d
LOCATION : 153 -094-23 C C C 3

ALTITUDE : 218 6
(FT, NGVD)

DATE DRILLED: 8/21/80

DEPTH : 98 0
(FT)

DESCRIPTION OF DEPOSIT STEMPERATURE (9F )

55 60 85 70 75 80

100 -

300 -

-400 -

500 -

WO -

- 700 -

- 900

-1000

1100

55 60 65 70 75 80

1200 I f I t 1 1

41 7



Altitude :

GEOLOGIC
SOURCE

2310 feet

MATERIAL

153-094-26CC C

(Log modified from Dakota Drilling Co . )

Date drilled :

THICKNES S

(FEET)

6126/7 4

DEPT H

(FEET )

Topsoil	
5 5

30
Clay, yellow	

2 5

Coal	 11 4 1

Coal and sand	
17 58

Coal	
4 6 2

Sand	
14 76

Coal, sandy	
2 7 8

Shale, gray	
122 200

Altitude :

153-094-30D D

(Log modified from Meson Drilling )

2200 feet

	

Date drilled : 5/24/75

Topsoil	
1 1

Clay, yellowish-gray 	 24 25

Coal	
6 3 1

Clay, gray	
11 4 2

Coal and clay	
4 46

Clay	
4 50

153-095-08AB A

(Log modified from Thompson Drilling Co . )

Altitude : 2100 feet

	

Date drilled : 6/28/7 3

Clay	
12 1 2

Gravel and clay	 4 1 6

Clay, blue	 14 30

Clay, sandy	
12 42

Clay,	
13 55

Coal, loose	
7 62

Clay, blue	 13 7 5

Coal, loose	 4 79

Clay, gray	
31 11 0
4 11 4

Coal, hard	
34 146

Clay, blue	 2
149

Shale, hard	

Clay, blue	
i3 160

41 8



NOSWC 604 7
LOCATION : 153-095-16CC C

ALTITUDE : 233 0
WT, NGVD1

POTENTIAL IMVI

	

RESISTIVITY (owM-N)

0- 1

1-1 6

100 16-26--

26-90

200
r

	

90_20 5

300 205-215-- .r_
X215-383 =

- 400 383-384

384-600

500

600 600-722

700
722-900 -

800

900-1060

100 0

1100

1200

	

419

DATE DRILLED : 11/13/8 1

DEPTH : 1060
(FT)

DESCRIPTION OF DEPOSITS

Topsoil .

Clay.

Gravel .

Till(?) .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

Siltstone and claystone, sandy .

TONGUE RIVER MEMBER OF
FORT UNION FORMATION

Lignite and claystone.

Sandstone and siltstone ,
clayey, fine to medium ,
carbonaceous .

Lignite.

Siltstone and claystone, gray ,
carbonaceous .

Siltstone and sandstone, gray ,
carbonaceous.

Siltstone and claystone, sandy ,
olive-gray.

LOWER PART OF
FORT UNION FORMATION

Siltstone and claystone.



LOCATION : NDSWC 6047, Continue d
153-095-16000 DATE DRILLED : 11/13/8 1

ALTITUDE : 2330 DEPTH : 106 0(FT, NGVD)
(FT)

TEMPERATURE (°F)

	

DESCRIPTION OF DEPOSITS

-500 -

-400 -

- 100

- 200 -

- 300

120 0

1000 -

1100

900 -

700 -

800 -

800 -

55

	

60

55

	

60

	

65
I

	

1

	

1
420

70 75 8 0

70
I

75
I

80

I



153-095-2600 0
(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGIC
SOURCE

2310 feet

	

Date drilled : 11/20/7 2

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil	 3 3
Clay	 79 8 2
Coal ; some sand	 5 8 7
Clay	 38 125

153-095-29CDD
(Log modified from Kieson Drilling )

Altitude : 2210 feet

	

Date drilled :

	

1/27/76

Topsoil	 2 2

Clay, sandy	 18 2 0

Clay	 21 4 1
Coal	 1 4 2

Clay	 19 6 1
Silt	 8 6 9
Sand, coarse, and gravel	 7 7 6
Clay	 10 8 6

Sand	 11 97

Sand and gravel	 9 10 6
Clay	 4 11 0

42 1



LOCATION :

	

153-095-3388 6

ALTITUDE :

	

221 5
(FT, NGV01

POTENTIAL (MV)

20 -

- 40 -

60

100 -

NDSWC 1136 2

RESISTANCE (OHMS)

DATE DRILLED :

	

9/11/8 0

DEPTH: 100
(FT1

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-19

	

Clay, slightly silty ,
yellowish-brown .

TIL L

	

19-72

	

Clay, silty, sandy, medium -
black to olive-black .

GLACIAL OUTWAS H

	

72-75

	

Sand and gravel, very coarse ,
rounded to angular .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

	

75-87

	

Claystone, medium-dark-gray ,
consolidated .

	

87-88

	

Lignite.

	

88-100

	

Siltstone and sandstone, very
fine.

120 -

140 -

160 -

180 -

220

240-

	

422



153-096-03BC8
(Log modified from Kieson Drilling)

Altitude :

	

1937 feet

GEOLOGIC
SOURCE

	

MATERIAL

Date drilled :

THICKNESS
	 (FEET)	

3/19/77

DEPTH
(FEET )

Topsoil	 2 2
Clay, gray	 73 75
Coal	 35 110
Clay, blue	 40 150
Coal	 8 158
Clay	 52 21 0
Coal	 6 21 6
Clay; several spots of coal 	 89 305
Clay, sandy	 45 350
Sand	 30 380
Clay, sandy, gray	 15 395
Clay, sandy	 120 515
Clay; coal layers	 75 590
Clay, sandy	 30 62 0
Coal	 15 63 5
Clay	 45 680
Coal	 10 690

Clay, gray	 50 740
Clay, sandy	 140 880

Clay	 50 93 0
Coal	 8 93 8
Clay, sandy	 52 99 0
Clay	 20 101 0
Clay, sandy	 43 105 3
Sand	 22 107 5

153-096-05CAA
(Log modified from Kieson Drilling )

Altitude : 1912 feet

	

Date drilled : 11/20/7 6

Topsoil	 2 2
Clay, gray	 18 20
Coal	 4 24
Clay	 141 165
Coal ; some clay layers	 65 230
Clay, gray	 90 320
Clay, sandy	 30 350
Sand	 15 365
Clay	 45 410
Clay ; spots of coal	 165 575
Clay	 15 590
Sand	 15 605
Coal	 15 620
Clay	 30 650
Clay, sandy	 45 695
Clay; some coal	 150 845
Clay, sandy	 45 890
Clay	 75 965
Clay, sandy	 155 1120
Clay	 85 1205
Clay, sandy	 75 1280
Sand	 5 1285
Clay	 5 1290

423



153-097-01CBD

(Log modified from Thompson Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

1855 feet

	

Date drilled : 12/11/7 4

DEPT H
(FEET )MATERIAL

THICKNESS
(FEET )

Topsoil	 2 2

Clay	 11 1 3

Sand and rock	 4 1 7

Clay	 7 2 4

Sand	 4 2 8

Gravel	 4 32

153-097-10DAC

NDSWC 147 8

Altitude : 1890 feet

	

Date drilled : 4/04/5 9

Clay, sandy, brown	 6 6

Sand, coarse	 6 1 2

Till, fine gray gravel, and shale pebbles	 9 2 1

Clay, sandy, blue	 11 3 2
Clay, sandy, gray ; layers of sand	 18 50

Sand, medium to coarse, and coal	 9 5 9

Shale and sandy gray clay	 14 7 3

153-097-10DAD
NDSWC 147 7

Altitude : 1865 feet

	

Date drilled : 4/02/5 9

Topsoil, sandy, brown	 5 5

Clay, sandy, yellow	 6 1 1

Gravel, fine to medium 	 3 14

Clay, gray and green 	 7 2 1

Till, gray clay, fine gravel, and

shale pebbles	 11 3 2

Sand, fine to medium ; a little coal	 31 6 3
Sand, fine to coarse, and coal	 32 9 5

Fort Union Formation 	 10 105

153-097-11CC A

NDSWC 147 9

Altitude : 1880 feet

	

Date drilled : 4/04/5 9

Topsoil, sandy, brown	 5 5
Gravel, fine and medium	 16 2 1

Sand, coarse	 5 2 6

Fort Union Formation 	 6 3 2

42 4



NDSWC 561 3
LOCATION : 153-097-1500 0

ALTITUDE : 191 5
(FT, NGVD)

GAMM A
RAY

DATE DRILLED : 10/05/7 9

DEPTH : 202
(FT)

RESISTANC E
(OHMS)

- 50 -

-150 -

-250 -

-300

DESCRIPTION OF DEPOSIT S

COLLUVIUM

	

0-18

	

Clay, very silty, sandy, dark -
brown .

	

18-32

	

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

TIL L

32-97 Clay, silty, sandy, pebbly ,
dark-brown ; sand and grave l

lenses,

LAKE BEDS

	

97-106

	

Silt, clayey, greenish-gray .

ALLUVIU M

106-149 Sand, fine, medium-gray ;
interbedded with silty ,
clayey, and gravelly layers .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION

	

149-202

	

Sandstone, silty, clayey ,
gray .

153-097-15CCD 1
NDSWC 1482

Altitude : 1912 feet

	

Date drilled :

	

4/08/59

GEOLOGIC

	

THICKNESS DEPT H
	 SOURCE

	

MATERIAL	 (FEET)	 (FEET )

Topsoil, sandy, brown	 4

	

4
C15y, brown, smooth	 46

	

5 0
Gravel, fine to medium	 13

	

6 3
Sand, coarse ; some fine gravel with

blue clay and coal	 23

	

86
Clay, sandy, gray ; a little coal	 19

	

10 5

425



LOCATION :

ALTITUDE :
IFT, NGVD)

I53-097-I5CCD2
NDSWC 1483

DATE DRILLED :

DEPTH :

	

10 5
(FT /

1915

4/08/59

POTENTIAL twvl	 RESISTANCE toHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-4

	

Topsoil, sandy, brown .

	

4-50

	

Clay, brown, smooth .

ALLUVIUM

	

50-63

	

Gravel, sandy, fine to medium .

	

63-86

	

Sand and gravel, fine ; some
coal and blue clay .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION

	

86-105

	

Claystone, sandy, gray, an d
coal .

Too

120

140

160

T80

200 -

no -

4 0

60

80

240
426



NDSWC 6054
LOCATION :

ALTITUDE:
IFT. NGVD)

NEUTRON
(Apo

153-097-16AAA

1920

S.P .
um

DATE DRILLED : 5/28/8 2

DEPTH : 106 0
IFT I

427

DESCRIPTION OF DEPOSITS

	

0-1

	

Topsoil .

	

1-8

	

Gravel .

	

8-120

	

Silt and clay.

	

120-230

	

Sand .

	

230-283

	

Sand and gravel .

TONGUE RIVER MEMBER Of
	 FORT UNION FORMATION

	

283-290

	

Sandstone .

	

290-302

	

Siltstone.

	

302-308

	

Lignite.

	

308-490

	

Siltstone and claystone ,
sandy.

	

490-502

	

Lignite.

	

502-600

	

Siltstone and claystone ,
sandy.

	

600-665

	

Siltstone and claystone .

	

665-675

	

Lignite .

	

675-720

	

Siltstone and claystone.

	

720-730

	

Lignite .

	

730-760

	

Siltstone .

	

760-815

	

Siltstone and sandstone .

	

815-930

	

Siltstone and claystone, gray.

LOWER PART OF
FORT UNION FORMATION

	

930-980

	

Siltstone and claystone .

980-1020 Sandstone, fine.

1020-1060 Siltstone and claystone.



LOCATION : 153-097-16AA A

ALTITUDE : 1920
(FT, NGVD)

NDSWC 6054, Continued

DATE DRILLED : 5/28/82

DEPTH : 106 0
(FT)

GAMMA

	

RESISTIVITY
RAY

	

(OHM-M)

DESCRIPTION OF DEPOSITS



NDSWC 6054, Continue d
LOCATION : 153-097-16AAA

	

DATE DRILLED: 5/28/82
ALTITUDE : 192 0

(FT. NOVD)

TEMPERATURE ( 0 F )
r

	

i

	

i

	

t
50 556) 65

DEPTH : 1060
(FT)

DESCRIPTION OF DEPOSIT S

100

300

-400

500

-700

-800

-1000 -

-1100-

-1200

50 55 60 65

429



153-097-19CDC
(Log modified from Ralph Wold Well Drilling)

Altitude: 2175 feet

	

Date drilled :

	

2/02/7 3

GEOLOGIC

	

THICKNESS DEPT H

SOURCE MATERIAL	 	 (FEET)	 (FEET )

Sand	

Clay	
Coal

	

-

--

Clay-

	

-

	

--

	

-	

Coal	

Clay	

Ccj aaly -------- ------------------------------------ -- -------- ------------------ ------ ---- -- --------

j
ralcyt -

	

--

	

------

	

-

C7aY	
Sand	

Clay	
Coal	

C1aY	
Sand	 °	
Clay
Rock	

Clay	
Sand	
Clay	
Sand	
Shale	
Sand	

Clay and shale	
Sand	
Clay	
Sand	
Clay	
Coal	
Shale	

Sand	
Shale	
Sand	

	

12

	

1 2

	

6

	

1 8

	

1

	

1 9

	

14

	

33

	

4

	

3 7

	

148

	

185

	

15

	

200

	

240

	

440

	

35

	

47 5

	

17

	

492

	

16

	

508

	

132

	

640

	

10

	

650

	

85

	

73 5

	

25

	

76 0

	

5

	

76 5

	

23

	

78 8

	

48

	

83 6

	

6

	

84 2

	

40

	

88 2

	

33

	

91 5

	

13

	

92 8

	

7

	

935

	

10

	

945

	

29

	

97 4

	

206

	

1180

	

108

	

1288

	

142

	

1430

	

30

	

1460

	

110

	

1570

	

15

	

158 5

	

15

	

1600

	

10

	

161 0

	

175

	

178 5

	

55

	

184 0

430



153-097-20AAA
(Log modified from Ralph Wold Well Drilling )

Altitude:

GEOLOGIC
SOURCE

2015 feet

	

Date drilled : 1/04/7 5

MATERIAL
THICKNESS

	

DEPTH
(FEET)

	

(FEET )

Clay	 12 12
Gravel	 1 13
Clay	 79 92
Rock	 2 94
Coal	 5 9 9
Clay	 6 105
Coal	 9 114
Clay	 44 158
Sand	 62 220

153-097-21DC A
(Log modified from Ralph Wold Well Drilling )

Altitude : 1920 feet

	

Date drilled :

	

9/12/73

Loam, sandy	 20 2 0
Clay	 10 30
Rock	 1 3 1
Clay	 12 43
Sand	 4 4 7
Clay	 23 70
Sand	 58 128
Sand, coarse	 27 155

43 1



NDSWC 561 1
LOCATION : 15 3-09 7 -22 AAA

ALTITUDE : 187 0
(FT, NGVD)

GAMMA

	

RESISTANC E
RAY

	

(OHMS)

DATE DRILLED : 10/04/7 9

DEPTH : 6 2
IFT)

DESCRIPTION OF DEPOSIT S

COLLUVIU M

0-8

	

Silt, clayey, pebbly, dark-
brownish-black .

10 -

20 -

30 -

40 -

50 -

ALLUVIU M

8-34 Sand and gravel, clean to very
silty and clayey, fine to very
coarse .

55-62

	

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

60 -

70 -

80 -

90 -

100 -

110 -

120 -

	

432

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

34-55

	

Siltstone and shale, bluish -
gray to greenish-gray ;
interbedded .



150

200

250

NDSWC 5612

DATE DRILLED : 10/04/7 9

DEPTH : 14 2
(FT)

DESCRIPTION OF DEPOSIT S

COLLUVIUM

	

0-2

	

Topsoil, brownish-black .

	

2-12

	

Silt, clayey, very sandy ,
pebbly, dark-yellowish-brown.

	

12-26

	

Sand, fine to very coarse ;
silty at the top .

100 -

	

TIL L

	

26-58

	

Clay, silty, sandy, pebbly ,
dark-brown ; several sand and
gravel layers at the bottom .

LAKE BEDS

	

58-65

	

Clay, silty, gray.

ALLUVIUM

	

65-108

	

Sand and gravel, fine t o
coarse ; thin clay layers .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION

	

108-142

	

Siltstone, very sandy, light -
gray .

RESISTANC E
(OHMS )

LOCATION : 153-097-22AB B

ALTITUDE : 189 0
(FT, NGVD)

GAMM A
RAY

50 -

300

153-097-23BAA 1
NDSWC 1480

Altitude : 1870 feet

	

Date drilled :

	

4/06/5 9

GEOLOGIC

	

THICKNESS DEPT H
	 SOURCE	 MATERIAL	 (FEET)	 (FEET )

Topsoil, sandy, brown	 5

	

5
Gravel, fine to medium 	 7

	

1 2
Till, gray clay, fine to medium gravel ,

and shale pebbles	 13

	

2 5

Gravel, fine, and coarse sand 	 6

	

3 1

Clay, sandy . gray	 11

	

42

433



NDSWC 5509
LOCATION : 153-097-238W

ALTITUDE: 1880
(FT, NGVDI

GAMMA

	

RESISTANCE
RAY

	

(OHMS)

7 0

80

100

11 0

- 120

DATE DRILLED : 10/04/7 9

DEPTH: 82
IFT 1

DESCRIPTION OF DEPOSITS

COLLUVIUM

	

0-12

	

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

	

12-17

	

Silt, clayey, sandy, dark -
gray .

ALLUVIU M

	

17-27

	

Sand, very silty, medium-gray.

TIL L

27-52 Clay, sandy, silty, pebbly ,
dark-gray ; sand and grave l
lenses .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

52-82

	

Claystone, slightly silty ,
light-greenish-gray to light -
gray, slightly siliceous ;
somewhat organic in places .

434



NDSWC 561 0

RESISTANCE
(oHMs )

LOCATION : 153-097 - 23 BBA

ALTITUDE: 1865
(FT, NGVD)

GAMM A
RAY

DATE DRILLED : 10/04/7 9

DEPTH: 82
(FT )

DESCRIPTION OF DEPOSIT S

ALLUVIU M

0-10

	

Sand, gravelly, fine to very
coarse.

TIL L

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATIO N

	

42-55

	

Siltstone, clayey to sandy ,
light-gray to medium-gray,

	

55-59

	

Claystone, silty, greenish-
gray, tight .

	

59-65

	

Sandstone, very silty, medium-
bluish-gray.

5-69 Claystone, dark-brown ,
carbonaceous ; thin coa l
splits.

	

69-82

	

Siltstone and sandstone ;
interbedded .

435



153-097-2388 8
NDSWC 1481

Altitude :

GEOLOGI C
SOURCE

1875 feet

	

Date drilled : 4/06/5 9

DEPT H
(FEET )MATERIAL

THICKNES S
(FEET )

Clay, sandy, brown to gray	 5 5
Gravel, coarse ; pebbles ; and cobblestones	 10 1 5
Till, gray, and fine to coarse gravel ;

some coal	 17^ 3 2
Gravel, fine to medium ; a little coal	 21 5 3
Clay, sandy, light-gray ; some coal ; For t

Union Formation	 10 63

153-097-328AA
(Log modified from Thompson Drilling Co . )

Altitude : 2110 feet

	

Date drilled : 10/10/72

Clay	 32 3 2
Sand	 8 4 0
Clay	 r	 5 4 5
Coal	 6 5 1
Clay	 92 143
Coal	 9 15 2
Clay	 11 163 .

43 6



NDSWC 594 0
LOCATION : 15 3- 09 7- 3 2 6 6 6

ALTITUDE : 209 0
(FT, NGVD)

DATE DRILLED : 7/01/8 1

DEPTH : 1040
IFTI

	

GAMMA S.P.

	

RESISTIVIT Y

	

RAY (MV)

	

(OHM-M)

to o

200

30 0

500

600

700

90 0

1000

1100

200 437

DESCRIPTION OF DEPOSIT S

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATIO N

	

0-250

	

Siltstone and claystone ,
sandy, gray, carbonaceous .

TONGUE RIVER MEMBER O F
	 FORT UNION FORMATIO N

	

250-410

	

Siltstone and claystone, gray .

	

410-685

	

Sandstone and siltstone ,
clayey, gray, carbonaceous .

	

685-710

	

Lignite .

	

710-775

	

Sandstone and siltstone ,
clayey, gray .

	

775-790

	

Lignite .

	

790-1040

	

Sandstone and siltstone, fin e
to medium, gray,



NDSWC 148 5
LOCATION :

	

153-097-34DAA

ALTITUDE :

	

190 0
IFT, NGVD)

DATE DRILLED :

DEPTH :

	

3 2
(FT)

4/09/5 9

POTENTIAL (MV)

20

40

80

BO

100

120

140 -

160 -

180 -

200 -

220 -

240

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

COLLUVIU M

	

0-5

	

Silt, sandy, brown.

ALLUVIUM

	

5-12

	

Gravel, fine.

	

12-24

	

Clay, gray, smooth ; a littl e
coal .

SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATION	

	

24-32

	

Claystone, sandy, gray .

438



153-097-34DA 8
(Log modified from Ralph Wold Well Drilling )

Altitude :

GEOLOGI C
SOURCE

1910 feet

	

Date drilled : 6102/7 4

DEPTH

(FEET )MATERIAL
THICKNESS
(FEET )

Sand	 12 1 2
Gravel	 4 1 6

Clay	 12 2 8
Coal	 2 30-

153-097-35DC C

(Log modified from Ralph Wold Well Drilling )

Altitude : 1940 feet

	

Date drilled : 11/23/7 6

44 44
Gravel	 20 64

Clay	 4 68
2 70

Clay	 14 84

4 88
Clay, sandy	 53 14 1
Rock	 2 14 3

clay	 27 170
Coal	 4 174
Clay	 161 33 5
Coal	 30 36 5

clay	 105 470
Sand	 90 560
clay	 78 638

Sand	 10 648
Rock	 3 65 1

clay	 14 665

Sand	 15 680
clay`	 123 80 3
Rock	 23 826

Clay	 59 88 5

Rock	 2 88 7
clay	 37 924
Rock	 1 92 5

Clay	 93 1018
Rock	 2 1020
clay	 105 1125

Coal	 13 1138

Clay	 50 1188
Sand	 10 1198

coal	 12 1210

Shale	 55 126 5
Sand	 20 1285

Clay, sandy	 35 1320

Sand	 5 1325
Shale	 33 1358
Sand	 36 1394

Shale	 14 1408

Sand	 57 146 5

439



153 -098-35ACA
(Log modified from Ralph Wold Well Drilling )

Altitude :

GEOLOGIC

SOURCE

1920 feet

	

Date drilled : 6/08/7 5

DEPTH
(FEET )MATERIAL

THICKNES S

(FEET )

Clay > sandy	 35 3 5

Coal	 8 4 3

Clay	 77 12 0

Rock	 4 12 4

40 16 4Clay	
Gravel	 6 17 0

Clay	 90 26 0

Sand	 10 27 0

Clay	 78 348

Sand

	

- 46 39 4

Clay	 111 50 5

Coal	 35 540

Clay	 25 56 5

Sand; interbedded with coal 	 40 60 5

Clay	
85 69 0

Rock	 5 69 5

Sand	 79 77 4

Rock	 13 78 7

Shale	 19 80 6

Coal	 10 81 6

Sand	 18 83 4

Shale	 66 90 0

Sand	 18 91 8

Coal	 7 92 5

Clay	 10 935

Rock	 12 947

Shale	 53 1000

Sand	 80 1080

Clay	 145 1225

Coal	 20 1245

Clay	 103 1348

Rock	 2 1350

Clay	 60 1410

Sand	 40 1450

Shale	 160 1610

Sand	 55 1665
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NDSWC 1137 3
LOCATION :

	

153-101-06ADB

	

DATE DRILLED :

	

9/17/80

ALTITUDE :

	

1850

	

DEPTH : 127
(FT, NGVD)

	

(FT )

POTENTIAL (Mv)

	

RESISTANCE(OHMS)

	

DESCRIPTION OF DEPOSITS

ALLUVIUM

cj

	

0-6

	

Clay, silty, dark-yellowish-
brown .

20

	

6-20

	

Clay, silty, olive-gray.

20-46

	

Sand, fine, well-sorted .

GLACIAL OUTWAS H

46-56

	

Sand and gravel, very coarse ,
poorly sorted.

56-80

	

Clay, silty, olive-gray ; a few
beds of sand, gravel, an d
lignite .

80-92

	

Clay, silty, greenish-gray .

92-114

	

Sand and gravel, coarse ;
interbedded clay.

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION

114-118

	

Claystone, sandy, light-gray.

118-127

	

Claystone, medium-dark-gray ,
consolidated .- 120

- 4 0

8 0

80

- 100

-140

-180

-180

- 220

- 240
441



NOSWC 1137 2
LOCATION: 153-101-08BAA

ALTITUDE : 185 5
(FT, NGVD)

DATE DRILLED :

	

9/17180

DEPTH: 140
(FT )

SENTINEL BUTTE MEMBER OF
FORT UNION FORMATION

120

	

124-140

	

Claystone, dark-greenish-gray ,
tight .

140 -

160 -

180 -

200

220 -

240 -

	

44 2

POTENTIAL min

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

ALLUVIU M

	

0-14

	

Clay, dark-yellowish-brown .

20

	

I4-1

	

Silt, olive-gray .

1

- 60

- 80

100

85-124

	

Sand and clay, dark-gray ,
lignitic, cohesive .

	

18-32

	

Clay, dark-gray to blue .

GLACIAL OUTWAS H

40

	

32-85

	

Sand and gravel, coarse to very
coarse .



NDSWC 1137 4
LOCATION : 153-101-08DAD

	

DATE DRILLED: 9/1818 0

ALTITUDE : 1860

	

DEPTH : 10 7
(FT, NGVO)

	

(FT )

POTENTIAL (Mv)	 RESISTANCE	 forms)

	

DESCRIPTION OF DEPOSITS

ALLUVIUM

	

0-20

	

Clay, silty, dark-yellowish-
brown.

GLACIAL OUTWASH

	

20-58

	

Sand and gravel, very fine to
very coarse, well-sorted t o
poorly sorted .

\SENTINEL BUTTE MEMBER OF
	 FORT UNION FORMATIO N

-too

	

94-107

	

Claystone, gray, consolidated .

	

58-60

	

Clay, dark-greenish-gray.

	

60-72

	

Sand and gravel ; some lignit e
and scoria .

79-94

	

Sand and gravel ; lignite an d
scoria .

72-79

	

Clay, dark-greenish-gray .

_

120

-140

160

-160 -

240 - 443



LOCATION: 153-101-16BAC

ALTITUDE : 1855

(FT, NGVD)

DATE DRILLED :

DEPTH : 67

(FT )

NDSWC 11371
9/17/80

RESISTANCE (OHMS)

0-10

DESCRIPTION OF DEPOSITS

ALLUVIUM

Clay, dark-yellowish-brown.

20 10-36_and, fine, well-sorted ,
subrounded .

GLACIAL OUTWAS H

36-57 Sand and gravel,

	

poorly sorted .

40

57-58 r Rock .

60
SENTINEL BUTTE MEMBER OF

FORT UNION FORMATIO N

58-67 Claystone, medium-dark-gray ,

cohesive.

60

100

153-101-16DB C
NDSWC 1137 5

Altitude :

GEOLOGI C
SOURCE

1854 feet

	

Date drilled : 9/18/80

DEPTH
(FEET )MATERIAL

THICKNES S
(FEET )

Topsoil	 1 1
Silt, clayey, dark-yellowish-brown 	 6 7
Clay, occasionally silty, dark-yellowish -

brown to olive-gray 	 15 2 2
Sand, fine, well-sorted, quartzose 	 10 3 2
Clay, medium-gray, consolidated ; Sentine l

Butte Formation 	 8 40

POTENTIAL (MVI

444



LOCATION : 154-096-31CCA

.ALTITUDE : 1940
(FT, NGVD )

NEUTRON GAMMA
(API)

	

RAY

NDSWC 5937

DATE DRILLED : 6/11/8 1

DEPTH : 840
IFTI

RESISTIVITY
(OHM-MI

445

DESCRIPTION OF DEPOSITS

GLACIAL OUTWAS H

	

0-50

	

Sand and gravel .

SENTINEL BUTTE MEMBER O F
	 FORT UNION FORMATION	

	

50-150

	

Siltstone and claystone, gray .

TONGUE RIVER MEMBER O F
	 FORT UNION FORMATION

	

150-155

	

Lignite and claystone .

	

155-220

	

Siltstone and sandstone .

	

220-245

	

Lignite.

	

245-360

	

Siltstone and claystone.

	

360-398

	

Claystone .

	

398-406

	

Lignite.

	

406-450

	

Claystone.

	

450-465

	

Lignite.

	

465-565

	

Siltstone and claystone ,
sandy, carbonaceous .

	

565-600

	

Sandstone, silty, fine t o
medium .

	

600-840

	

Siltstone and claystone .



NDSWC 5937, Continue d
LOCATION : 154-096-31CCA

ALTITUDE : 1940
(FT, NGVD1

TEMPERATURE (°F )

-1000 -

-1100 -

50

	

55

	

60

	

65

	

7D

	

75

	

80
	 I	 I	 1	 1	 I

44 6

100

- 200

- 300

- 700

DEPTH : 840
IFT)

-1200

DATE DRILLED: 6/11/8 1

DESCRIPTION OF DEPOSITS



154-096-310D D
(Log modified from Francis Boyce Water Well )

Altitude : 2180 feet

	

Date drilled :

	

12/27/7 1

GEOLOGIC

	

THICKNESS DEPTH
SOURCE MATERIAL	 (FEET}	 (FEET )

Topsoil, sand, and gravel 	 72

	

72
Clay, gray	 38

	

110
Sandstone	 1

	

11 1
Clay, gray	 34

	

14 5
Coal	 2

	

14 7

Shale, gray	 50

	

197
Coal	 8

	

205
Shale, gray	 112

	

31 7
Coal	 23

	

340
Water strata	 60

	

400

154-097-350CB
(Log modified from Thompson Drilling Co . )

Altitude : 1965 feet

	

Date drilled :

	

12/10/74

Topsoil	

Clay	
Sand, dirty	
Boulders	 °	
Sand	

Clay	
Coal and sand	

2

	

2
8

	

1 0
7

	

1 7
3

	

2 0
12

	

3 2
4

	

3 6
9

	

4 5

447



TABLE 4.--Chemical analyses of ground wate r

Principal aquifer Specific conductanc e

110, Quaternary Value shown is the field specifi c

112, Pleistocene conductance measured at the wel l
125, Paleocene at the time of inventory unles s
211, Upper Cretaceous otherwise indicated .

BNPR, Bennie Peer aquifer

CRCK, Cherry Creek aquife r

CRNB, Charbonneau aquife r

HCFH, Hell Creek Formation-Fox

Hills Sandstone

LDLW, Ludlow member of Fort Unio n

Formatio n

LLMR, Little Missouri aquife r

TBCG, Tobacco Garden aquifer

TGRV, Tongue River member of For t

Union Formatio n

YLMR, Yellowstone-Missouri aquifer
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TABLE 5 .--Chemical analyses of water from streams

Little Missouri

River a t
144-102-08ABA

Little Missouri River near Watford City, North Dakota ,
at 148-099-35DD A

Date of sample

	

10/27/78 10/25/79

	

3/23/72 9/25/72 3/21/78 11/07/78 3/20/79 11/13/79

Streamflow ,
instantaneous (ft 3 /s)

61.7 23 .5

	

3,640 69 7,740 66 1,960 1 8

2,250Specific conductanc e
(umhe/cm @ 25°C)

2,510 635 2,040 440 2,100 630 2,550

8.3 8.6 8. 1pH

	

(units) 8.2 7.3 7 .9 -- 8. 1

Temperature (Deg C)

	

6.0 17 .0 3.0 7 .0 2 .0 3.0 1.0 . 5
Silica,

	

dissolve d
(mg/l

	

as SiO2)
3 .8 8 .8 7.6 10 -- 9.2 5.8 1 2

70 9 1Calcium, dissolve d
(mg/L as Ca)

77 48 82 28 11 0

Magnesium, dissolved

	

45
(mg/L as Mg)

48 15 45 46 3.7 6 1

Sodium, dissolved

	

400
(mg/L as Na)

440 66 330 380 100 49 0

Potassium,

	

dissolved
(mg/L as K)

8.5 9 .1 5.5 9 .6 11 7 .0 1 3

40 1Bicarbonate
(mg/L as HCO3)

400 156 41 1

Carbonate

	

0
(mg/L as CO2)

0 0 0

Alkalinit y
(mg/L as CaCO3)

128 337 360 110 47 0

Sulfate, dissolved

	

860
(mg/L as SO4)

1,000 200 770 -- 860 180 1,000

Chloride, dissolved

	

1 3
(mg/L as Cl)

16 1 .3 1 .5 10 7 .7 1 2

Fluoride, dissolved
(mg/L as F)

.3 .4 .1 .3 .3 .1 . 3

Nitrate,

	

dissolved

	

1
(mg/L as NO3)

1 .23 .56 . 1

Boron,

	

iissolved
(mg/L as B)

.41 .55 -- .34 -- .3 4

Solids, residue at 180°C

	

1,63 0
dissolved

	

(mg/L)
1,810 409 1,470 1,620 1,99 0

Hardnesi

	

36 0
(mg/L as Ca, Mg)

390 180 390 420 85 53 0

Hardness, noncarbonate

	

31
(mg/L as CaCO3)

62 54 53 57 0 56

Percent sodium

	

70 70 43 64 66 70 6 6
Sodium-adsorption

	

9. 2

ratio

9.7 2.1 7 .3 8.1 4 .7 9.3

45 3



TABLE 6.--Hydraulic conductivity and porosity values determined by laboratory tests! '

Hydrauli c
Sampling depth

	

conductivity
(feet below

	

(feet per

	

Porosit y
land surface)

	

day)

	

(percent)

Hydrauli c
Sampling depth

	

conductivit y
(feet below

	

(feet per

	

Porosit y
land surface)

	

day)

	

(percent)

Hydrauli c
Sampling depth

	

conductivity
(feet below

	

(feet per

	

Porosit y

land surface)

	

day)

	

(percent )

148-102-15DDA1 150-099-22BBA1 153-094-23000 1

200 5.7 33 .5 55 57 .7 31.5 244 2.3 29. 1

260 3 .5 33.3 176 22.8 37 .1 246 1.6 27 . 5

578 7.2 33.8 444 2.4 31.9 610 1 .7 26 . 6

615 .3 33.4 916 11.6 29.4 715 2.3 31 . 6

796 .03 29.4 1,224 4.9 36.8 1,240 6 .9 31 . 8

938 .1 28.5 1,274 7 .2 31.4 1,436 11 .5 29 . 1

1,040 2 .9 30.1 1,393 4.1 34 .5 1,490 6 27 . 8

1,180 14 33.9 1,534 1.8 30.6 1,550 3.7 25 . 8

1,202 4.7 31.5 1,560 .7 25.9 1,590 4.4 24 . 2

1,290 4.7 33 .7 1,660 3.8 27 .7 1,630 4 .3 24 . 2

1,648 5.3 30 .6 1,700 6.2 33.9 1,650 5 .7 26 . 1

1,670 9.3 32 .8 1,780 32.5 33.6 1,670 9.8 21 . 5

1,692 14.1 33 .1 1,790 16 33 1,680 6.5 30 . 6

1,718 17 .1 32 .1 1,798 18 .4 35.3 1,694 2.2 14. 9

1,800 6 .8 32.3 1,806 11 .7 35 .8 1,710 14 .4 30. 7

1,820 19 .8 33.6 1,880 10 .3 34.2 1,719 12.6 31 . 1

1,890 8.3 35.2 1,740 8.3 27 . 7

1,912 2.6 29 1,750 6.5 27 . 8

1,948 10.8 31.5 1,755 7.5 29 . 3
1,760 29.4 32.6

1/Analysis of sidewall cores by Core Laboratories, Inc .



TABLE 7.--Analyses of selected gases in ground wate r

[Analytical results are in milli grams per liter ]

Depth of Carbo n
Local well Sampling Temperature Helium Hydrogen Nitrogen Oxygen Argon Methane dioxide Ethan e

well number (feet) date (Degrees C) (He) (H2) (N2) (02) (Ar) (CH4) (CO2) (C2H6 )

145-098-34DCA 2,013 6/04/79 17 .0 0 .014 28 0.03 0.80 2.3 5 .9 - -

145-102-2400A 608 5/28/81 12 .5 .004 38 3 .2 1 .2 .13 6 . 7

146-102-27BCA 1,310 6/05/79 14 .5 .015 0 .001 31 < .02 1 .03 5 .1 5 .4 0.0 1

147-098-09AAC 710 7/09/80 11 .0 .007 25 <.01 .88 .24 15 - -

147-100-20DDB1 750 5/27/81 12 .0 .012 .0001 26 <.1 •.89 24 17 <.02

148-099-350CA 107 5/15/81 11 .0 Trace 23 <.04 .86 .016 36

148-099-36CAA 1,475 11/01/78 18 .0 .010 32 2.9 .96 15 3.4 - -

149-102-310AC 1,910 11/02/78 12.5 .021 37 .04 1.09 22 4 - -

150-098-06DAA1 104 5/04/81 9.0 27 <.04 .97 .013 28

151-104-04AAA 1,405 4/06/79 9 .0 .021 27 < .02 .83 30 3.8 - -

152-095-08CB 5,313 6/19/79 80.0 .010 .0005 4.4 <.01 .093 7.9 81 .1 7

153-097-02CDD 1,467 6/14/79 17.5 .009 13 <.03 .42 37 7 .9 .0 7

153-098-33DCA 850 7/09/80 14.0 .011 .0005 24 .05 .69 25 25
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