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SELECTED FACTORS FOR CONVERTIN G

INCH-POUND UNITS TO THE INTERNATIONAL SYSTEM (SI )

OF METRIC UNIT S

A dual system of measurements--inch-pound units and the Internationa l

System (SI) of metric units--is given in this report . SI is an organize d

system of units adopted by the 11th General Conference of Weights an d

Measures in 1960 .

	

Selected factors for converting inch-pound units t o

SI

	

units

	

are

	

given

	

below .

Multiply

	

inch-pound

	

uni t

Acre 0 .404 7

Foot

	

(ft) .304 8

Inch

	

(in) 25 .4

To obtain	 SI	 uni t

hectare (ha )

meter (m )

millimeter (mm )

i v



GROUND-WATER DATA

FO R

SHERIDAN COUNTY, NORTH DAKOTA

By

M . R . Burkar t

INTRODUCTIO N

The investigation of the geology and occurrence of ground-wate r

in Sheridan County (fig . 1) was made cooperatively by the U .S . Geologica l

Survey, North Dakota State Water Commission, North Dakota Geologica l

Survey, and Sheridan County Water Management District . The results o f

the investigation will be published in three separate parts .

	

Part I i s

an interpretive report describing the geology of the study area . Part

II, a compilation of the ground-water data, makes available geologi c

and hydrologic data collected during the county investigation an d

functions as a reference for the other reports . Part III is an inter-

pretive report describing the ground-water resources .

Purpose

The purpose of the investigation was to determine the availabilit y

and quality of ground water for municipal, domestic, industrial, an d

irrigation uses .

	

Specifically, the objectives were to :

	

(1) determin e

the location, extent, and nature of the major aquifers ; (2) evaluat e

the occurrence and movement of ground water, including the sources o f

recharge and discharge ; (3) estimate the quantities of water stored i n

the aquifers ; (4) estimate the potential yields of wells tapping th e

major aquifers ; (5) evaluate the chemical quality of the ground water ;

and (6) estimate the water use .

Location-Numbering System

The location-numbering system used in this report is based on th e

1
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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, an d

southeast quarter section, quarter-quarter section, and quarter-quarter -

quarter section (10-acre or 4-ha tract) .

	

For example, well 148-076 -

15ADC is in the SW;SE;NE/ sec . 15, T. 148 N ., R . 76 W .

	

Consecutiv e

terminal numerals are added if more than one well or test hole i s

recorded within a 10-acre (4-ha) tract . The location of each well an d

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

Acknowledgments

The author is indebted to the residents and officials of Sherida n

County who furnished information on wells and permitted water-leve l

measurements and the collection of water samples .

	

Particular recog -

nition is due to the following North Dakota State Water Commissio n

personnel :

	

G . L . Sunderland for logging of test holes, G . O . Muri fo r

chemical analyses of water samples, and M . O . Lindvig for scheduling o f

drilling activities .

	

Thanks are due to the various well drillers and

drilling companies that furnished drillers' logs and other informatio n

in this report .

EXPLANATION OF TABLES AND METHODS OF DATA COLLECTIO N

The data in this report, which were collected chiefly between 197 6

and 1979, are listed in tables 1-4 .

	

The points of collection are show n

on plate 1 .

	

The data consist of the following :

	

(1) Geologic an d

hydrologic records for 320 wells and test holes ; (2) water-leve l

measurements in 61 observation wells ; (3) lithologic and geophysica l

logs of 308 test holes and wells ; and (4) chemical analyses of 9 3

ground-water samples . The data may be used in evaluating geologic an d

ground-water conditions in Sheridan County . For example, a person

3



FIGURE 2 .-Location-numbering system .
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considering the construction of a new well can locate the proposed sit e

on plate 1 .

	

Depths, water quality, lithologies, and water levels o f

nearby wells and test holes tapping the different aquifers can b e

determined from the tables . However, use of the data as a guide t o

conditions at different sites should be made with caution because o f

the lenticular character of the water-bearing rocks and varying wate r

quality in some aquifers .

Records of Wells and Test Hole s

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

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

the well screen . Many test holes drilled by the North Dakota Stat e

Water Commission were converted to observation wells for periodi c

water-level measurements and water-quality sampling . At some sites two

or three observation wells were drilled in order to obtain water level s

and water samples from several aquifers . The North Dakota State Water

Commission observation wells were constructed of 1¼-inch (32-mm )

plastic casing or 2-inch (51-mm) steel casing with 3- or 6-foot (1- o r

2-m) screens . The observation wells were developed by backwashing an d

were pumped a minimum of 8 hours for development before collection o f

water samples for analysis .

Water Levels in Selected Well s

Table 2 lists the monthly and intermittent water levels in selecte d

wells, in feet below or (+) above land surface, that tap the majo r

aquifers in Sheridan County . The water-level measurements made as par t

of this investigation began in late 1977 and extended through Decembe r

1979 . Measurements will continue to be made in several wells as par t

of the statewide observation-well network to monitor changes in wate r

levels 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 ; however, geologic interpretations shown on commercial and privat e

well logs are those of the drillers .

	

Most test holes drilled durin g

this project have geophysical logs in addition to a description of th e

materials penetrated . The geophysical logs are extremely useful fo r

geologic correlation purposes .

	

Grain-size determinations refer to th e

Wentworth (1922) size scale .

	

The color descriptions were determined b y

comparing fresh samples with the Geological Society of America ' s roc k

color chart (1963) .

Water Quality

The mineral constituents and physical properties of water ar e

reported in the table of analyses (table 4) . Water for samples wa s

secured from privately owned wells by using the existing pumps and fro m

the North Dakota State Water Commission observation wells by airlift .

Generally enough water was pumped to clear the well column and plumbing ,

then the sample was collected in a polyethylene bottle .

	

For thos e

metals considered unstable, a separate sample was filtered and acidifie d

before transport to the laboratory . The samples were analyzed by th e

North Dakota State Water Commission, Bismarck, N . Oak . Methods of

analyses were generally those described by Brown and others (1970) .

The results are expressed in milligrams per liter (mg/L) or microgram s

per liter (ug/L) .

	

A microgram per liter is one-thousandth of a milli -

gram per liter .

Drinking-water standards were established by the National Academ y

of Sciences-National Academy of Engineering (1972) at the request o f

the Environmental Protection Agency and are generally accepted a s

applicable to public water supplies .

	

These standards include th e

following recommended limits :

	

iron (Fe), 300 ug/L ; manganese (Mn), 5 0

ug/L ; sulfate (SO 4 ), 250 mg/L ; and chloride (Cl), 250 mg/L .

The following summation for farmstead use is modified from th e

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

6



KEY WATER QUALITY CRITERIA FOR FARMSTEAD USE S

Recommendations (at point of use )

Additional special-us e
General farmstead uses

	

requirement s

Substantially free	
Substantially free	
6 .0 to 8 .5	 6 .8 to 8 .5 dairy sanitation

500 mg/L (under certai n
circumstances, higher
levels are acceptable)----

Substantially free	

Levels in excess of those
shown are grounds for
rejection of a supply :

Substances

Arsenic (ug/L)	 ' 50
Barium (ug/L)	 1 1000

Cadmium (ug/L)	 ' 10
Chromium (ug/L)	 1 50
Cyanides (mg/L)	 0 . 2
Lead (ug/L)	 1 50
Selenium (ug/L)	 1 10
Silver (ug/L)	 ' 50

Other trac e
elements	 Levels shown below shoul d

not be exceeded if
alternate sources ar e
available :

Substance s

Manganese (ug/L)	 50

	

In dairy sanitation, wate r
Iron (ug/L)	 300

	

should contain <20 mg/L
Copper (ug/L)	 1000

	

potassium and <0 .1 mg/L
Zinc (ug/L)	 5000

	

iron and copper .
Fluoride (mg/L)--0 .7-1 .2 ( 1 2 .4)
Nitrate (as N) (mg/L)----11 0

'Maximum permitted levels of inorganic chemicals in public water systems of
North Dakota ; set by the North Dakota State Department of Health (1977) .

Mineral Constituents in Solutio n

Silica (SiO 2 )

Weathering processes dissolve silica from practically all rocks .

Silica affects the usefulness of water because it can contribute to th e

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

of calcium and magnesium .

Iron (Fe )

Iron is a widespread constituent in rocks and is easily leached b y

7

Characteristi c

Taste and odor	
Color	
PH- -..	

Total dissolved
inorganic solids -

	

Turbidity	
Hazardous trace

	

elements	



ground water under reducing conditions or in acidic water . Water con-

taining more than 300 ug/L of iron, after exposure to air, may becom e

discolored . Reddish-brown stains on porcelain or enamelware an d

fixtures and on fabrics washed in the water result from the iron -

imparted turbidity .

Manganese (Mn )

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

brown or black stain on fabrics and porcelain fixtures . Ground wate r

that contains high concentrations of iron may also have considerabl e

amounts of manganese .

Calcium and Magnesium (Ca and Mg )

Limestone and similar rocks are the principal source of calciu m

and magnesium in natural water .

	

Calcium and magnesium cause wate r

hardness and, with anions, can form scale on utensils and in wate r

heaters, boilers, and pipes .

Sodium and Potassium (Na and K )

Sodium and potassium are present in many igneous and sedimentar y

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 the concentra-

tion of sodium . Water that contains a large proportion of sodium salt s

may be unsatisfactory for irrigation on certain types of poorly draine d

soils . The presence of several hundred milligrams per liter of sodiu m

in water can make it unsuitable for use in sodium-restricted diet s

(North Dakota State Department of Health, 1962) .

Bicarbonate and Carbonate (HCO 3 and CO3 )

Bicarbonate and carbonate ions are the major cause of alkalinit y

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

cultural, and industrial user is usually dependent upon the nature o f

8



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

	

However, moderat e

amounts of alkalinity do not adversely affect most uses .

Alkalinity can be calculated from the analyses by using th e

formula :

Alkalinity (As CaCO 3 ) = 0 .82(HCO 3 )+1 .67(CO 3 )

Sulfate (SO 4 )

Metallic sulfide minerals in both sedimentary and igneous rocks ,

upon weathering or with bacterial action, are converted to sulfates .

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

sodium sulfate .

Chloride (Cl )

Chloride is present in all natural waters, but the concentration s

usually are low . Important sources of chloride are sedimentary rock s

that were deposited under marine conditions .

Fluoride (F )

Fluoride in the ground water is probably derived from solution o f

fluorite, apatite, and hornblende minerals .

Nitrate (NO 3 )

The occurrence of high nitrate concentrations in shallow groun d

water has been attributed to leaching in feedlots or to fertilizer fro m

irrigated fields where nitrogen compounds have been applied . Hig h

nitrate content is undesirable in drinking water because of its bitte r

taste and it has been reported to cause methemoglobinemia in infant s

(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 .

9



Dissolved solid s

The concentration of dissolved solids is calculated from th e

weight of residue on evaporation at 180°C from a known quantity o f

water .

Properties and Characteristics of Wate r

Hardnes s

Calcium and magnesium are the principal cause of hardness .

	

Hard -

ness exhibits the characteristic of requiring greater quantities o f

soap to produce a lather as the hardness increases . Hard water als o

can contribute to the formation of scale in boilers, water heaters ,

radiators, and pipes, with a resultant decrease in the rate of wate r

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 hardness tha t

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 CaCO 3

(milligrams	 per liter)

	

Hardness descriptio n

	

0-60

	

Sof t

	

61-120

	

Moderately har d

	

121-180

	

Har d
More than 180

	

Very har d

Percent sodium and sodium-adsorption ratio (SAR )

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

with the cations in milliequivalents per liter .

	

The displacement o f

calcium and magnesium by sodium in soils is slight unless the percen t

sodium is considerably higher than 50 .

The term SAR (sodium-adsorption ratio) was introduced by the U .S .

Salinity Laboratory Staff (1954) .

	

Their experiments show that the SA R

10



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

soil .

	

Sodium-adsorption ratio is expressed by the equation :

Na +

SAR =

	

/ Ca+++Mg++

J/

	

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 . The

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

conduct an electric current .

	

Approximately 0 .65 to 0 .70 of the specifi c

conductance (in micromhos) is an estimate of the amount of dissolve d

solids (in milligrams per liter) in water .

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

power of water .

The hydrogen-ion concentrations affect the corrosiveness of water .

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

basic .

	

Readings progressively lower than 7 .0 denote increasing acidity ,

and those progressively higher than 7 .0 denote increasing alkalinity .

Temperatur e

Temperature is an important factor in evaluating the usefulness o f

water .

	

This is evident for such a direct use as an industrial coolant .

Temperature is also important, but perhaps not so evident, for it s

influence upon concentrations of dissolved gases and mineral matter i n

water . Water temperatures given in tables 1 and 4 are expressed i n

degrees Celsius (Centigrade) .

	

Degrees Celsius and the equivalen t

temperature in degrees Fahrenheit are given in the following table .

11



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 7 8
8 .0 46 17 .0 63 26 .0 7 9
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 8 2
10 .5 51 19 .5 67 28 .5 8 3
11 .0 52 20 .0 68 29 .0 8 4
11 .5 53 20 .5 69 29 .5 8 5
12 .0 54 21 .0 70 30 .0 86
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TABLE 1 .--Records of wells and test hole s

Owne r

NDSWC 5352, North Dakota Stat e
Water Commission, test hol e
number 535 2

USBR, United States Bureau of
Reclamatio n

USAF, United States Air Force

	

Water level	 (feet )

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

0, obstructio n
P, pumpin g
Z, other

	Use of wate r

H, domesti c
I, irrigatio n
P, public suppl y
S, stock
T, institutio n
U, unuse d
Z, othe r

	

Principal	 aquife r

112,

	

Pleistocen e
211,

	

Upper Cretaceou s

BGFV,

	

buried glaciofluvia l
deposit s

BUTT, Butte aquifer
FXHL, Fox Hills aquifer syste m
HCFH,

	

Hell Creek-Fox Hill s
aquifer syste m

LKNTL, Lower Lake Nettie aquife r
syste m

LKNTU, Upper Lake Nettie aquife r
syste m

MRTN, Martin aquifer syste m
NBLG, North Burleigh aquife r
PWCK, Painted Woods Creek aquife r

15

Specific conductanc e

Value shown is the fiel d
specific conductance measure d
at the well at the time o f
inventory .

Altitude o f

land surface (feet )

National Geodetic Vertica l
Datum of 1929 (NGVD) i s
a geodetic datum derive d
from a general adjustmen t
of the first order leve l
nets of both the Unite d
States and Canada .

	

It wa s
formerly called' "Sea Leve l
Datum of 1929" or "mea n
sea level" in this serie s
of reports . Although the
datum was derived from th e
average sea level over a
period of many years at 2 6
tide stations along th e
Atlantic, Gulf of Mexico ,
and Pacific Coasts, it doe s
not necessarily represent
local mean sea level at an y
particular place .



DEPTH TO CASING DATE SPECIFIC ALTITUDE
DEPTH

DRILLED
DEPT H

OF HELL
FIRS T

OPENING
DORM .
ETEN DATE

WATER
LEVEL

WATE N
LEVEL

US E
OF PRINCIPAL

CONDUCTANC E
(UMHO/CM TEMPERATURE

OF LAN D
SURFAC E

LOCAL NUM8ER OWNER (FEET) (FEET) (FEET) (INCHES) COMPLETED (FEET) MEASURED WATER A001FE0 AT 25°C) (DEGREES C) (FEE( )

145-074 .06A40 ND84C 5352 475 -- -- - . 07/27/1978 . . -- U -- •- -- 207 4
145-074-06000 NDS8C 5353 315 -- 07/27/1976 U -- -- 202 0
145.074 .08006 8ERREIH, ARNULD 535 535 505 4 09/07/1974 80 .00 09/07/1974 M .S 21100FM 1450 13. 0
145-074-29000 NO30C

	

11011 200 -- 08/06/1979 -• 199 0
145.079-32000 ((AMLEY,

	

RICHA00 235 235 190 4 05/01/1973 78 .00 05/01/1973 H,S 1128GF0 1190 11 . 5

145.074.340 HAWLEY, C 292 68 68 12 05/20/1976 42 .99 05/20/1976 1 -- - `
145-075-07000 NO30C 10243 340 -- -- -- 08/29/1978 - -- U - -- - 200 0
195-075-090801 NDSwC 5251 782 457 451 2 10/11/1977 2 .70+ 09/18/1978 U 211FKHL 1200 9 .5 1945
145-075+098002 NUSNC 5251A 290 281 278 1 .25 10/13/1977 .65+ 09/18/1978 U 112LI468U 1450 8 .0 1945
145-075-090803 N080C 52510 210 204 198 1 .25 10/13/1977 1 .17 05/18/1978 U 11200470 910 8 .0 1945

195-075-13000 NO30C 5354 295 -- -- 07/28/1978 - `- U -- -- -- 2020
145-075-19000 NDS)+C_5252 302 341 338 1 .25 10/13/1977 107 .50 09/18/1978 U 112LKNTU -- -- 1960
145 .075-1880 CRUDE GENERAL 4382 -- - -- 10/28/1957

-
200 1

145-075-188C0 MITTELSTEDT,

	

ERWIN 300 300 290 4 07/12/1975 50 .00 07/12/1975 9 .5 1128GFV 1700 7 . 0
145-075-22000 NOSwC10240 380 '- -- -- 08/28/1978 - - -- U -- -- -- 1996

145 . 075`26080 WILSON, DAVIS 240 240 223 4 08/01/1972 52 .00 08/01/1972 M,8 1120GFV 1390 8 . 5
145-075-29888 NOSWC 10242 260 -- -- --- 08/29/1978 - - -- U -- -- -- 197 0
145-075-34000 NO30C 10239 280 -- 08/28/1970 - - u -- -- -- 1995

a 145-075-34008 HAWLEY, C 110 97 77 12 07/29/1976 75 .20 07/30/1970 I 112881.6 -- -- .`
145-075-35000 NDSNC 10241 195 69 66 1 .25 08/29/1978 22 .49 09/18/1978 U 11258LG 600 11 .0 197 6

145`076-0004)0 SCHATI, SAM 200 273 265 4 12/02/1975 90 .00 12/02/1975 H 11205FV 2100 9 .5 197 0
145-076-20000 NDSNC

	

11010 260 -- - -- 08/06/1979 -- -- -- - - 196 0
145 . 076-23008 NOSMC 5255 262 166 163 1 .25 10/17/1977 51 .49 09/18/1978 U 11280F0 720 8 .5 201 0
145 . 077 .04000 NDSNC 5826 90 63 57 1 .25 09/1811970 55 .75 09/18/1970 -. 11200CW -- -- 1905
145 . 077 .0484C KRELLER, EDNA 230 230 196 4 11/01/1972 60 .00 11/01/1972 H,S 2118CF4T 2100 9 .0 - -

145 . 077-04008 0580 70 25 - 12/13/1954 4 .40 12/14/1954 U 112PMCK -- -- 186 4
145-077-04008 SCMAEFER, EMA00EL 235 235 228 05/22/1973 120 .00 05/22/1973 5 211HCFH 2150 9 . 5
145-017-05088 US8R 80 - 03/19/1968 7 .10 03/21/1968 -- 112P0CR -- -- 187 3
145 . 077 .89000 NDSNC 5830 200 64 59 09/23/1970 40 .48 09/18/1978 -- 112PwCK 550 8 .5 188 5
145 . 077-090AA USBM 80 -- -- 03/01/1960 4 .70 03/04/1968 U 112P8CK -- -- 185 6

145 . 017 . 09888 PARSONS, NARRE N
0580

230 230 210 06/21/1972 60 .00 08/21/1972 S 21100FH 2100 7 .5 - -
145 . 077 . 09080 70 -- -- 12/15/1954 14 .40 12/16/1954 U 112P806 -- -- 186 7

MILLER, MA X145-077-09000 250 250 240 4 08/16/1973 20 .00 06/16/1973 S 2110CFn 1900 7 . 5
145-077-16AA8 NO30C 10246 90 63 58 1 .25 08/31/1978 16 .10 09/18/1970 u I1201 0CK 24130 10 .0 185 7
145 . 077`16ACC USBM 60 -- -- -- 02/14/1955 - - -- U -- -- -- 185 7

145 . 077-16CAA NOU560, m E 230 230 190 4 05/06/1972 35 .00 05/06/1972 5 2110040 2250 7 . 0
145-077-16000 0580 40 - -- -- 02/0a/i968 U (12PMCK 185 3
145-077-21ACA US80 54 20 -- •• 02/26/1968 4 .70 02/27/1968 U 1120002 185 7
145-077 .21C0C U$84 65 -- -- 12/20/1954 7 .30 12/21/1954 U 112P0CK 186 0
145-077-22804 (ACK, JOHN 255 255 215 4 08/01/1974 34 .00 08/01/1974 H 211HCFH 1750 8 .0



DEPTH TO CASING DATE SPECIFIC ALTITUD E
DEPT H

DRILLED
DEPT H

Of NELL
FIRS T

OPENING
U1AN.
E7EH DATE

MATER
LEVEL

WATE R
LEVEL

US E
UF PRINCIPAL

CUNOUCTANC E
(pMHO/CM TEHPEMATURE

OF LAN D
SOHFAC E

LOCAL NUNOER OWNER (FEET) (FEET) (FEET) (INCHES) COMPLETEO (FEET) MEASURED MATER AQUIFER AT )5°C) (0E69E 6 C) .(FEET )

145-077-22889 0004 50 50 - - 07/23/1911 11 .20 07/26/1971 U -- 1856
10387 7 22088 NDSNC 10247 160 00/31/1978 - U 186 0
145-077-280DC OS8N 60 12/21/1954 5 .20 12/22/1954 U 112PWCK 1066
145-077.28000 U88R 50 02/20/1968 5 .30 02/2111968 -- 112PWCK 1062
105.077-29000 USER 60 03/11/1968 3 .10 03/21/1968 U I12PWCK 1862

145-077-3000 9
105-077-31C0A

REINHART, REINHOL D
U8tl(f

35 0
300

35 0
270

29 4
223

4
-

07/17/197 3
05/12/1971

45 .0 0
29 .30

07/17/197 3
06/02/1972

U
U 180 1

145-077-32980 USSR 60 - -• 02/19/1968 4 .30 02/20/1960 -- 112PMCK 106 1
145-077 .32COC U58N 65 55 - - 03/05/1968 3 .00 03/06/1968 U 112P0CK 186 2
105-077-320AS US80 65 01/05/19$5 5 .20 01/06/1455 U 112P802 -- 166 3

I45.071 .320CC SCHAFER, JOHANNA 560 560 530 4 02/17/1971 25 .00 02/18/1971 M -- -- 200 0
145.017-33060 USER 65 -• - - 01/0311955 5 .20 01/04/1955 U 112PNCK -- -- 186 7
145.077-39990 NO5WC 10208 200 -- -- - 06/31/1970 U - . .. -- 193 0
145.077-3066 NDSNC 5625 180 09/18/1970 192 3
145-070 . 05008 NDSNC 5342 755 623 617 2 07/11/1978 05 .85 09/18/1970 U 211f00L 2700 10 .0 191 0

145.078 . 142C8 NUSMC 5261 202 10/24/1977 U -- -- -- 185 0
145-070-26DAA NDSNC 5824 200 09/17/1070 -- -- -- -. •• 191 0
145.07820009 U58R 57 06/01/1955 -- U - -- 106 3
146-014 .082081 GOODRICH, NO NO 1 -- -- P 211FXHL 1500 0 .0 197 0
146.011 .0AOC82 00022104, NO NO 2 545 480 452 12/02/1975 -- P 211F0VL 1500 9 .0 197 0

146-074-I000C NDSNC 10244 380 08/30/1978 U -- -- -- 195 5
146.074-16CC PFEIFFER, C A 6342 10/31/1950 -- -- -- -- -- -- 198 3
146.074.21CCC NO38C 5250 642 405 399 2 10/11/1977 41 .59 09/18/1978 U 211FXOL 1500 10 .0 198 0
146-074-32089 NDSNC 5351 215 -- -- - 07/2111978 -- U -- -- -- 2025
146 . 075-04000 NDSNC 5349 255 -- -- - 07/25/1078 .- .• U 2030

146-075 . 08900 NDSMC 11015 470 08/08/1979 . . -- -- -- '- - 204 0
146.075-19809 NDSNC 5253 352 311 305 2 10/14/1977 21 .15 09/18/1978 U 112LKNTU 1080 9 .5 201 0
146 .075 .27CAC FEICHLE, FRED 326 318 313 2 00/01/1175 80 .00 08/01/1975 HO 11286F0 1500 6 . 5
146.076-01000 HERR, EDWIN 180 180 170 4 05/03/1973 40 .00 05/03/1973 H 11280F0 1600 10 .5 199 5
146-076-03000 FAUL, ALLEN 702 - - 02128/1976 .. -• U - . -- - . 198 0

146.076-03000 NOSMC 5355 675 658 652 2 07/28/1970 22 .40 09/18/1978 U 211FXHL 198 0
146-076-19CC OAUER,

	

E 7140 - - 12/26/1914 .- .- . . . . -- 197 2
146-076-19000 NDBNC 5029 600 600 -- - 09/22/1910 .. . . 211F00L -- -- 195 0
046.076-27999 NDBNC 5254 642 •- .- - 10/17/1977 - - U 211FOHL -- - 197 0
146-076.33099 TREIBNASSER . LEU 640 615 607 4 01/07/1975 20 .00 01/07/1975 H 211F00L 1680 7 .0 198 0

146 . 077 . 03080 U30R 120 118 - - 08/26/1968 23 .50 09/24/1960 U 192 0
146-077 . 03008 USSR 85 - -- - 06/06/1955 - -- U 189 7
146-077-04909 USSR 300 06/14/1066 26 .00 06/23/1966 U - . -- •- 191 3
146-077-00080 U40N 120 116 08/09/1968 7 .50 09/24/1968 U -- -- -- 190 0
106-077 . 07998 NDSMC 5264 422 345 339 2 10/26/1917 59 .29 09/18/1978 U I12LKNTL 1720 9 .0 1890
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DEPTH TU CASING DATE SPECIFIC ALTITUD E
UEPTH DEPTH FIRST OIAM. NAIEH wATEM USE CONDUCTANCE OF LAN D

LOCAL NUMBER OSNLH
0KILLE 0
(FEET)

OF WEL L
(FEET)

OPENING
(FELT)

ETC H
(INCHES)

DAT E
COMPLETED

LEVE L
(FEET)

LEVEL
MEASURED

OF
WAFER

PRINCIPA L
ADUIFER

(UMHO/C M
AT 25^C)

TEMPERATUR E
(UEGMEES C)

SURFAC E
(FEET )

147-07791700 0
147-0779230CA

NDSMC 533 5
050R

41 5
221

333
221

330
191

2
4

06/22/197 6
03/05/1976

93 .50
60 .00

09/19/197 8
03/05/1976

U
U

112L6NT O
-

220 0
--

9 . 0
--

192 5
193 3

1479077 .03000 2380 115 115 •- -- 04/11/1973 15 .60 04/12/1973 U -- -- 189 6

147-077-23CC2 USER 75 75 -- -- 04/10/1973 6 .40 04/12/1973 U -• •` " 186 1

147-U77-24CCC 0$60 125 125 •- -- 04/13/1973 24 .60 0S/02/1973 U -- -` -- 167 1

1479017-25880 0580 100 100-- '- 04/11/1913 11 .20 05/02/1973 U -' -- " 1887

147-077-25CCK USBN 75 75 - -- 02/12/1973 9 .10 05/24/1973 U '- 107 5
147-077 .25000 KRUGER, RONNIE 450 450 444 4 10/22/1973 50 .00 10/22/1973 H .1 1I2LKNTL 1900 9.0 --

197-077-2680A USSR 110 110 -- -- 02/21/1955 26 .10 02/25/1955 U •- -- -- 1906

147-077926000 USOR 80 80 -- 03/01/1955 13 .60 03/01/1955 U -- '- -' 184 4

141-077 . 26286 0500 60 30 -- •- 02/17/1955 -- -- U -- -• •- 182 7

147-071 .200021 5E49150 . 000 370 370 360 4 08/20/1972 70 .00 08/20/1972 0 .3 112LKNTL 1900 11 . 5
1479077-280002 0388 110 110 -- •` 12/13/1971 20 .70 67/31/1972 U -- -- '- 190 9

147 . 071 .34300 0388 60 60 -- •- 02/06/1973 20 .50 05/24/1973 U -' -• -- 186 3

147-071934[08 USDA 100 100 -• -- 03/20/1968 3 .00 06/21/1972 U -- •. -- 188 6

147-077-34000 U508 90 90 05/24/1968 23 .40 09/24/1966 U 186 9

1479017-35080 HOFFER, WILMAM 380 380 365 4 06/29/1972 50 .00 06/29/1972 H .4 1I2LKNTL 1950 8 . 0
147-077-35800 U480 60 -. -- -- 02/01/1973 21 .90 03/20/1973 u -- -- -• 186 8
147-077 .36000 NUSNC 5341 395 -- -' -- 00/29/1978 -• -- U -- '• -- 191 0
1479078-03060 RUSTIC 10249 240 74 68 1 .25 09/05/1978 .60 09/19/1970 U 112L06T0 900 7 .5 199 0

147-078 . 06000 NDSWC 3941 80 40 20 1 .25 12/04/1969 15 .04 09/19/19. 76 u 112LKNTU 600 3 .0 190 0

1479078-10600 MANIC,

	

008081 -- 260 -• -- 03/20/1971 -- -- M .5 11240610 1200 9 . 0
141 .078 . 10200 N050C 5337 395 '- -- -• 06/27/1978 -- -- u •` •- •- 200 0
147-078-10000 NETZOFF . CHARLES 117 172 168 4 11/06/1476 45 .00 11/06/1976 H 112LKNTU -' -• 200 0
147-0789140001 5050K 5336 595 435 432 2 06/23/1978 94 .11 09/19/1910 u 112LKNTL -- -- 1960

14790769140000 NUSNC' 5336A 195 180 177 1 .25 06/27/1978 1 .02 10/17/1978 U 112LKNTU 360 8 .5 196 0

147-078926660 NUSNC 5338 415 `- -- 06/20/1978 -- -- U -- -- -- 1960

141-078927000 NUSNC 5339 375 135 132 1 .25 06/28/1978 16 .16 09/19/1976 U 112LKNTU - - 1940
147-070-3000CI NDSWC 3939 320 168 150 1 .25 12/02/1969 3.91 09/19/1918 U 112LKNTU 480 7 .0 1940_
147-070-3000C2 N050C 3940 60 60 40 1 .25 12/04/1969 -- -- U 1121.0400 •- 65 .0 1940

140-074-04000 17086C 10228 60 -- -- -- 08/23/1978 .. - . U -` 164 0

148-074-04C00 NUSNC 10229 40 '- -• 08/23/1978 -- •• U -- 162 0
146`079-08000 6015C

	

10231 46 - -- 08/23/1976 U -- 170 0
148-074-00222 2488 57 57 06/25/1970 28 .50 00/21/1970 -- 166 6

140 . 0749156CC RUSTIC 10230 40 -- 08/23/1978 - . -- u •- 165 5

1069074919030 60086 10236 60 -- '• -• 08/24/1975 . . U -- 174 6

148-074 . 2200 FALLUN, LOU 3992 -- •' -- 06/19/1953 168 2
146 . 075-09303 NUSNC 10232 60 -- -' 03/23/1978 166 0
140 . 075 . 25000 NUSNC 10235 100 60 62 1 .25 00/24/1973 5 .60 09/18/1978 U 112LKNTU 800 9 .0 175 3
1469076903603 0388' 45 45 -- -- 03/30/1973 13 .40 04/02/1973 U -- -- -` 1801
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DEPTH 1U CASING OAIt SPECIFIC ALTITUD E
DEPT H

UN1LL0U
0EP1 H

OF WELL
FINS (

OPENING
OiAM.
E1ER DATE

WATE R
LEVEL

WA1ER
LEVEL

U8E
OF PRINCIPAL

CUNOUCTANCE
(µMHO/CM TEMPERATURE

OF LAN )
SURFAC E

LOCAL NUMBER (INNER (FEET) (FEET) (fEET) (INCHES) COMPLETED (FEET) MEASURED WATER AQUIFER AT 25°C) (Ot0HEESC) (FEET )

150-075-18CCD USSR 122 06/09/1952 39 .60 06/12/1952 U 162 3
150-075-1986A U88R 290 04/08/1954 46 .70 04/21/1954 U 164 5
150-075-19808 NUSWC 10223 230 08/21/1978 162 0
250.075.21CCC NOSNC 5323 30 06/07/1978 167 0
150-075-26A86 NOSWC 10226 160 08/22/1978 166 5

150.075.26000 NOSMC 11019 200 - -• 08/13/1979 •• •• •• •• •• •• 168 5
150.075-30AAA1 NOS6C 5324 195 173 170 2 06/00/1978 2 .19 09/18/1976 U 11Z0010 2150 9 .0 160 0
150.075-301Al2 NO3NC 5324A 195 29 26 1 .25 06/08/1978 7 .00 09/16/1976 U 1120010 1200 8 .0 160 0
150.075-31000 NUSNC 5325 215 -- -- -- 06/06/1978 •• -- U -- -- •- 161 6
150.075-36D0C NUBWC 11018 160 -- -- -- 08/13/1979 -' '- -- -- -- 169 0

150-075-35680 RASM, t2OEAN 287 262 241 4 01/16/1973 20 .00 01/16/1973 0 .3 2110C10 3010 8 .0 164 5
150-076-02CA0 U88N 69 . 13 50 -- -- -- 11/03/1969 16 .40 11/05/1969 U -- -- •- 160 9
150.076-03ACA USER 69 . 15 50 -- - -- 11/05/1969 16 .90 11/05/1969 U - . -- -- 161 9
150-076. 11A6A USSR 69 . 12 50 - . -- 10/31/1969 23 .50 11/05/1969 U -- -- -- 160 6
150.076-12006 USSR 69 . 11 50 . . • -- 10/30/1969 36 .50 01/05/1969 U -- -- •- 161 5

150. 076. 12CA6 USBN 50 10/29/1969 U 163 8
150. 076-12088 U88N 199 -- 01/12/1953 9 .70 01/12/1953 -- 159 1
150-076-136AD U88N 50 10/24/1969 18 .80 11/05/1969 U 161 7
150-*t6-1302C USSR 231 01/03/1953 22 .70 01/03/1953 U 160 7
150-076-140D0 U88N S0 09/11/1969 27 .10 09/25/1969 U 161 9

150. 076-15C10 NU8wC 10224 220 - -- -- 08/21/1976 U - -- -- 163 8
150-076-21688 N08wC 5273 602 362 356 2 12/15/5971 47 .09 09/18/1970 U 211F00L 4000 10 .0 167 6
150. 076 . 248CC US68 40 -- -- -- 06/27/1955 10 .60 06/27/1955 U -- -- -- 160 8
150.076-24CA8 USSR 50 •- -- -- 09/10/1969 20 .20 09/25/1969 U 162 1
150-076-24UCA U88R 50 -- -- 09/09/1969 13 .00 09/25/1969 U -. -- -- 161 6

150. 076 . 25660 U88N 39 06/24/1955 28 .00 06/24/1955 U 1618
150. 076 . 25088 U88N 50 30 08/05/1069 12 .80 09/11/1969 U 162 0
150. 076-34600 NOSWC 10222 300 - 00/18/1970 '- U 165 0
150 .076-36A88 USBN 50 10 11/24/1911 5 .20 12/10/1971 U 1019
150 .016-36600 US80 50 -- 09/03/1969 12 .20 09/11/1969 U 161 6

150-076-36CCA USBN 285 -- -- -- 10/22/1952 •• U •- .. .- 1650
150-077-03CDC USAF 100 07/27/1961 1680
150-017-05DD0 SCHAT2 .

	

TERN? 300 250 237 4• 11/06/1014 40 .00 11/U6/1974 H .S 211F18C 2200 13 .0 167 3
150-071-208A8 NO3NC 10258 140 98 92 1 .25 09/07/1978 3 .36 09/19/1976 U 1128011 3600 0 .0 1700
150-077-25660 0D3WC 10221 100 -- -- -• 08/18/1978 •• •• U -' •• -- 1700

150-077-26600 NDSNC 10256 100 - 09/07/5971 U •- .. -- 1695
150-077-26000 MOSAIC 5328 95 61 58 1 .25 06/09/1978 9 .65 09/18/1978 U 1120UTT 1200 8 .5 1660
150-077-278C6 NUSNC 10255 220 156 150 1 .25 09107/1978 19 .19 09/19/1978 U 1126011 2300 8 .0 167 0
150-077 .27000 NOSWC 10254 70 •• •• -• 09/07/1978 .. . . U . . .. . . 169 7
150-077-368CC NDSWC 10257 40 -- -- -- 09/07/1976 '- -. -- 1690



TABLE 2 .-Water levels in selected well s

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

MP, measuring point

	

Isd, land surface datu m

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

145. 075-098861

	

MP is top of 2-inch steel pipe 3.10 ft above Isd .

Date

	

Water

	

Date

	

Water

	

Date

	

Water
level

	

level

	

level

May

	

18, 1978	 +1 .95

	

Aug .

	

14	 +1 .73

	

Nov.

	

21	 +1 .8 0
June

	

20	 +2.01

	

Sept.

	

18	 +2 .70

	

Dec .

	

20	 +1 .9 5
July

	

19	 +1 .90

	

Oct .

	

16	 +1 .67

145-075-098882 MP is top of 1 %-inch plastic pipe 2 .90 ft above lsd .

May

	

4, 1978	 0.46

	

July

	

19	 +1 .90

	

Oct.

	

16	 +0.58
May

	

18	 +.89

	

Aug .

	

14	 +.62

	

Nov.

	

21	 +.44
June

	

20	 +1 .20

	

Sept .

	

18	 +.65

	

Dec.

	

20	 +.36

145 .075-09BBB3 MP is top of 114-inch plastic pipe 2.65 ft above Isd.

May

	

18, 1978	 1 .17

	

Nov .

	

21	 +0.23

	

Dec.

	

20	 +1 .2 7

145-075-14DDD MP is top of 1'/4-inch plastic pipe 2 .50 ft above Isd.

July

	

19, 1978	 122.50

	

Sept .

	

18	 107.50

	

Nov .

	

21	 93 .95
Aug.

	

14	 116.20

	

Oct.

	

16	 101 .17

	

Dec.

	

20	 88 .73

145-075-35000 MP is top of 114-inch plastic pipe 2 .00 ft above Isd.

Sept.

	

6, 1978	 22 .48

	

Oct.

	

16	 22.45

	

Dec.

	

20	 22 .42
Sept.

	

18	 22 .49

	

Nov.

	

21	 21 .8 7

145-076-23AAB MP is top of 114-inch plastic pipe 1 .00 ft above Isd .

Dec.

	

22, 1977	 51 .75

	

June

	

22	 51 .65

	

Sept.

	

18	 51 .49
Apr.

	

18, 1978	 50.77

	

July

	

19	 50 .89

	

Oct.

	

16	 51 .74
May

	

19	 50.19

	

Aug .

	

14	 51 .17

	

Dec .

	

21	 51 .73

24



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

145-077 . 04AAA MP is top of 1'/.-inch plastic pipe 2.30 ft above Isd.

Date

	

Water

	

Date

	

Water

	

Date

	

Water
level

	

level

	

level

May

	

4, 1978	 53.96

	

July

	

20	 54.05

	

Oct .

	

16	 54.60
May

	

18	 53.91

	

Aug.

	

14	 53.89

	

Nov.

	

21	 54.2 7
June

	

23	 53 .95

	

Sept.

	

18	 55.75

	

Dec.

	

21	 56.3 4

145-077-09ADD MP is top of 4-inch plastic pipe 2 .00 ft above Isd.

May

	

4, 1978	 40.20

	

July

	

20	 40.65

	

Nov.

	

21	 40.5 5
May

	

18	 41 .04

	

Sept.

	

18	 40.48

	

Dec.

	

21	 40.45
June

	

19	 40 .81

	

Oct.

	

16	 40.60

145-077-16AAB MP is top of 1%-inch plastic pipe 2 .20 ft above lsd .

Sept.

	

7, 1978	 14 .69

	

Oct.

	

16	 15.89

	

Dec.

	

21	 15.79
Sept.

	

118	 16 .10

	

Nov.

	

21	 15.9 2

145-078-(15BBB MP is top of 2-inch steel pipe 3.80 ft above lsd.

July

	

20, 1978	 85.52

	

Sept.

	

18	 85.85

	

Nov .

	

20	 85.65
Aug.

	

14	 86 .20

	

Oct.

	

16	 86.18

	

Dec.

	

21	 85.65

146-074-21CCC MP is top of 2-inch steel pipe 3.10 ft above lsd .

Jan .

	

18,1978	 33 .92

	

June

	

20	 35.24

	

Oct.

	

16	 41 .39
Mar.

	

23	 34 .55

	

July

	

19	 41 .40

	

Nov .

	

21	 41 .38
Apr.

	

18	 34 .80

	

Aug.

	

14	 41 .60

	

Dec.

	

20	 41 .56
May

	

18	 35 .00

	

Sept.

	

18	 41 .59

146-075-19ADA MP is top of 2-inch steel pipe 3 .10 ft above lsd .

Dec.

	

22, 1977	 23 .72

	

June

	

27	 20.60

	

Oct.

	

16	 21 .7 1
Mar.

	

23, 1978	 24 .31

	

July

	

19	 20.55

	

Nov .

	

21	 20.93
Apr.

	

19	 23 .40

	

Aug.

	

14	 20.50

	

Dec.

	

20	 21 .95
May

	

18	 21 .90

	

Sept.

	

18	 21 .1 5

146-076-03DDD MP is top of 2-inch steel pipe 3 .30 ft above lsd .

Aug.

	

25, 1978	 22.95

	

Oct .

	

16	 22 .45

	

Dec.

	

21	 22 .32
Sept .

	

18	 22.40

	

Nov.

	

21	 22 .19



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

146-077. 07AAB	 MP is top of 2-inch steel pipe 3.10 ft above Isd.

Date

	

Water

	

Date

	

Water

	

Date

	

Water
level

	

level

	

leve l

Dec .

	

23, 1977	 57.39

	

June

	

19	 59 .15

	

Oct.

	

16	 59 .72
Mar .

	

23, 1978	 59.10

	

July

	

20	 59 .26

	

Nov.

	

20	 60 .42
Apr .

	

17	 59.02

	

Aug .

	

15	 59.40

	

Dec.

	

27	 59 .20
May

	

18	 59.18

	

Sept.

	

18	 59 .29

146-077. 21 BBB MP is top of 2-inch steel pipe 3 .40 ft above l d .

Dec .

	

22, 1977	 37.07

	

July

	

17	 37 .45

	

Oct.

	

16	 37 .5 1
May

	

4, 1978	 38.11

	

July

	

20	 37 .44

	

Dec.

	

27	 37 .32
May

	

18	 37.14

	

Aug.

	

14	 37 .29
June

	

21	 37.27

	

Sept.

	

18	 36 .87

146-077-25BBC MP is top of 2-inch steel pipe 3 .30 ft above lsd .

July

	

17, 1978	 39.00

	

Sept.

	

18	 39 .37

	

Nov.

	

21	 39 .63
Aug.

	

14	 39.39

	

Oct.

	

16	 39 .48

	

Dec .

	

21	 39 .2 1

146-077-360001 MP is top of 2-inch steel pipe 3 .10 ft above l d.

Dec.

	

22, 1977	 152 .05

	

July

	

17	 154.51

	

Nov.

	

21	 153.5 5
Apr.

	

18, 1978	 153 .15

	

Aug.

	

14	 153.54

	

Dec.

	

21	 153.4 9
May

	

19	 153.18

	

Sept .

	

18	 153.30
June

	

21	 153.09

	

Oct.

	

16	 153.4 5

146-077-360002 MP is top of 1 114-inch plastic pipe 1 .80 ft above l d.

Dec.

	

22, 1977	 132 .30

	

June

	

21	 131 .90

	

Oct.

	

16	 128.30
Mar.

	

23, 1978	 132.60

	

July

	

21	 132 .09

	

Nov .

	

21	 132.1 8
Apr.

	

17	 132.46

	

Aug.

	

14	 131 .25

	

Dec.

	

21	 132 .25
May

	

19	 132.32

	

Sept.

	

18	 132.1 0

146-078-07AAA	 MP is top of 1 1/4-inch plastic pipe 1 .50 ft above lsd .

Dec .

	

22, 1977	 36.73

	

June

	

19	 36.08

	

Oct.

	

16	 35.82
Mar.

	

23, 1978	 37 .20

	

July

	

20	 35.85

	

Nov.

	

20	 35.90
Apr .

	

17	 37.03

	

Aug.

	

15	 36.00

	

Dec.

	

21	 35.89
May

	

18	 36.44

	

Sept .

	

18	 35.85

146.078-10AAD	 MP is top of 11 4-inch plastic pipe 2.00 ft above Isd.

July

	

20, 1978	 10.50

	

Sept.

	

18	 3.69

	

Nov .

	

20	
Aug.

	

15	 6 .20

	

Oct .

	

16	 1 .89

	

Dec.

	

21	

26

1 .06
.59



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

146-078-14BCB MP is top of 2-inch steel pipe 3 .10 ft above Isd .

Date

	

Water

	

Date

	

Water

	

Date

	

Water
level

	

level

	

level

Oct.

	

22, 1977	 106.20

	

June

	

20	 108.02

	

Oct.

	

16	 107 .70
Mar.

	

23, 1978	 107.86

	

July

	

20	 107 .76

	

Nov.

	

20	 108.2 4
Apr .

	

17	 107 .79

	

Aug.

	

14	 107.00

	

Dec.

	

21	 107.9 5
May

	

1B	 107 .76

	

Sept .

	

19	 107 .2 8

147-075-03CCC1 MP is top of 2-inch steel pipe 3.10 ft above Isd .

Dec .

	

23, 1977	 137 .67

	

June

	

20	 137.87

	

Oct .

	

16	 138.1 7
Mar .

	

23, 1978	 136 .95

	

July

	

19	 138.40

	

Nov.

	

21	 137.74
Apr .

	

113	 136 .25

	

Aug.

	

15	 136.90

	

Dec.

	

20	 138.02
May

	

19	 137 .78

	

Sept.

	

18	 135.50

147-075-030002 MP is top of 1%-inch plastic pipe 1 .80 ft above Isd .

Dec.

	

23, 1977	 114.37

	

June

	

20	 115.28

	

Oct.

	

16	 114.92
Mar.

	

23, 1978	 114 .19

	

July

	

19	 114.88

	

Nov.

	

21	 114.79
Apr.

	

18	 114.60

	

Aug .

	

15	 117 .15

	

Dec.

	

20	 114.85
May

	

18	 114.71

	

Sept.

	

18	 116 .90

147-075-17DDD MP is top of 1'%-inch plastic pipe 2 .90 ft above Isd .

Aug .

	

15, 1978	 33.43

	

Oct .

	

16	 33 .07

	

Dec.

	

20	 32 .96
Sept.

	

18	 32.99

	

Nov .

	

21	 33 .1 0

147-076-17BCC MP is top of 2-inch steel pipe 3 .10 ft above Isd .

Dec.

	

23,.1977	 77.41

	

June

	

20	 76 .73

	

Sept.

	

19	 77.3 0
Apr .

	

18, 1978	 77 .25

	

July

	

21	 78 .40

	

Oct.

	

17	 77 .6 6
May

	

19	 77.29

	

Aug .

	

15	 77 .57

	

Nov.

	

22	 77.3 5

147-076-22CCC1 MP is top of 2-inch steel pipe 3.30 ft above Isd.

Sept.

	

19, 1978	 65 .80

	

Nov .

	

21	 66 .69

	

Dec .

	

21	 68.9 8
Oct.

	

17	 68.35

147-076-220002 MP is top of 1'/.-inch plastic pipe 2.00 ft above Isd .

Sept.

	

18, 1978	 +37,35

	

Nov.

	

21	 +40.80

	

Dec .

	

21	 +39 .6 5
Oct .

	

30	 +40.23
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Depth to water, in feet below or (+) above land surface

147-076-220003 MP is top of 1%-inch plastic pipe 3.20 ft above Isd .

Date

	

Water

	

Date

	

Water

	

Date

	

Water
level

	

level

	

level

July

	

24, 1978	 +18 .40

	

Oct.

	

30	 +38.85

	

Dec.

	

21	 +38 .8 5
Sept.

	

19	 +3 .45

	

Nov .

	

21	 +40.00

1 4 7-076-248 8 8 2 MP is top of 2-inch steel pipe 3.30 ft above Isd .

July

	

24, 1978	 48 .38

	

Sept.

	

19	 47.20

	

Nov.

	

21	 48.1 7
Aug .

	

15	 47 .80

	

Oct.

	

17	 48.50

	

Dec.

	

21	 48.4 8

147-076-31 ABB MP is top of 1Y-inch plastic pipe 2.50 ft above Isd.

July

	

18, 1978	 +0 .20

	

Sept.

	

18	 +0.90

	

Nov .

	

21	 +0.63
Aug .

	

15	 +.35

	

Oct.

	

16	 +.80

	

Dec.

	

21	 +.73

147-076-330001 MP is top of 2-inch steel pipe 3 .10 ft above lsd .

Dec.

	

23, 1977	 98.05

	

July

	

20	 98.15

	

Nov .

	

21	 98 .30
Apr.

	

19, 1978-	 97.98

	

Aug .

	

15	 98.29

	

Dec.

	

27	 98,25
May

	

18	 97.95

	

Sept.

	

18	 98.1 9
June

	

28	 98.04

	

Oct .

	

16	 98.38

147-076-330002 MP is top of 1 6-inch plastic pipe 2 .00 ft above Isd .

Dec .

	

23, 1977	 26.52

	

July

	

20	 25 .50

	

Nov.

	

21	 23 .43
Apr .

	

19, 1978	 26 .73

	

Aug .

	

15	 29 .20

	

Dec .

	

27	 26.9 4
May

	

18	 26.75

	

Sept .

	

18	 29 .40
June

	

28	 26 .90

	

Oct.

	

16	 27 .1 2

147-076-330003 MP is top of 2-inch steel pipe 3.10 ft above Isd .

Dec.

	

23, 1977	 98 .67

	

July

	

20	 98.89

	

Nov.

	

21	 96 .26
Apr.

	

19, 1978	 98 .79

	

Aug.

	

15	 99.05

	

Dec.

	

27	 98 .85
May

	

18	 98.58

	

Sept.

	

18	 99.29
June

	

28	 98 .54

	

Oct .

	

16	 99.1 8

147-077-11DDD MP is top of 2-inch steel pipe 3 .30 ft above Isd .

June

	

22, 1978	 81 .06

	

Aug.

	

15	 79.80

	

Nov.

	

22	 79 .55
June

	

27	 83.12

	

Sept .

	

19	 79.60

	

Dec.

	

21	 79 .75
July

	

17	 80 .00

	

Oct.

	

17	 79.6 5
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Depth to water, in feet below or (+) above land surfac e

147.077-17DDD MP is top of 2-inch steel pipe 3.30 ft above Isd.

Date

	

Water

	

Date

	

Water

	

Date.

	

Water
level

	

level

	

level

June

	

23, 1978	 94.85

	

Sept .

	

19	 93.50

	

Dec.

	

21	 96.49
July

	

20	 94.96

	

Oct.

	

17	 96.5 0
Aug.

	

15	 95 .50

	

Nov.

	

22	 94.65

147-078-03DAD MP is top of 1%-inch plastic pipe 1 .20 ft above lsd .

Sept.

	

12, 1978	 0.60

	

Oct.

	

17	 0.22

	

Nov .

	

22	 1 .9 5
Sept.

	

19 . :	 60

147-078-06BBB

	

MP is top of 1%-inch plastic pipe 2.75 ft above Isd .

May

	

18, 1978	 14.73

	

Aug.

	

15	 16.58

	

Nov.

	

22	 : . .

	

15.1 4
June

	

19	 14.65

	

Sept .

	

19	 15.0 4
July

	

21	 14.72

	

Oct.

	

17	 15.0 2

147-078-140001 MP is top of 2-inch steel pipe 3 .30 ft above l d .

June

	

27, 1978	 180.75

	

Sept .

	

19	 94.12

	

Dec.

	

21	 24.53
July

	

20	 197 .12

	

Oct.

	

17	 65.3 2
Aug.

	

15	 174 .20

	

Nov.

	

22	 38.86

147-078-140002 MP is top of 1%-inch plastic pipe 1 .00 ft above lsd .

June

	

27, 1978	 2 .27

	

Aug.

	

15	 1 .00

	

Nov .

	

22	 +1 .98
July

	

20	 1 .49

	

Oct.

	

17	 1 .02

	

Dec.

	

21	 +2 .1 0

147-078-27DDD MP is top of 1%-inch plastic pipe 2 .30 ft above lsd.

July

	

20, 1978	 16 .35

	

Sept .

	

19	 16.18

	

Nov.

	

22	 15.95
Aug.

	

15	 16 .35

	

Oct.

	

16	 16.23

	

Dec.

	

21	 16 .08

147-078-30BCC1 MP is top of 1%-inch plastic pipe 1 .30 ft above Isd .

May

	

4, 1978	 3 .06

	

July

	

20	 3.19

	

Oct.

	

17	 3 .87
May

	

18	 3.02

	

Aug.

	

15	 ;	 3.59

	

Dec.

	

27	 :	 2 .77
June

	

19	 35

	

Sept.

	

19	 3.9 1

148-075-25000 MP is top of 1%-inch plastic pipe 2.50 ft above l d .

Sept .

	

7, 1978	 5.63

	

Sept.

	

18	 5.60

	

Oct .

	

16	 5.76
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Depth to water, in feet below or (+) above land surfac e

148-076-21 AAA MP is top of 2-inch steel pipe 3 .10 ft above Isd .

Date

	

Water

	

Date

	

Water

	

Date

	

Water
level

	

level

	

level

Dec.

	

23, 1977	 110.19

	

June

	

20	 111 .48

	

Oct.

	

16	 112.7 2
Mar.

	

23, 1978	 111 .30

	

July

	

21	 162 .10

	

Nov.

	

22	 111 .8 1
Apr.

	

18	 111 .11

	

Aug.

	

15	 125 .00

	

Dec .

	

27	 111 .4 5
May

	

19	 111 .35

	

Sept.

	

19	 113 .88

148-077-O2DDD2 MP is top of 2-inch steel pipe 3 .30 ft above Isd.

June

	

21, 1978	 161 .92

	

Aug .

	

15	 174.70

	

Nov.

	

22	 169.30
July

	

13	 164.15

	

Sept .

	

19	 171 .9 1
July

	

21	 172.55

	

Oct.

	

17	 169.6 5

148-077. 13AAA MP is top of 2-inch steel pipe 3.10 ft above Isd .

Dec .

	

23, 1977	 50.13

	

June

	

19	 50.13

	

Oct .

	

16	 50.38
Mar .

	

23, 1978	 50.20

	

July

	

19	 50.45

	

Nov.

	

22	 50.27
Apr .

	

18	 50.06

	

Aug.

	

15	 50.50

	

Dec.

	

27	 50.1 4
May

	

19	 50.22

	

Sept.

	

19	 50.2 7

148-078-10CBC MP is top of 1'%-inch plastic pipe 2.50 ft above Isd .

Sept.

	

12, 1978	 5 .57

	

Oct .

	

17	 5.61

	

Nov .

	

22	 5 .6 1
Sept.

	

19	 5 .49

148-078-20BBA MP is top of 1%-inch plastic pipe 2 .00 ft above Isd .

Sept.

	

13, 1978	 15 .69

	

Oct .

	

17	 17 .08

	

Nov.

	

22	 17 .1 5
Sept.

	

19	 17 .07

149.076-29BBB MP is top of 1%-inch plastic pipe 2 .00 ft above lsd .

June

	

16, 1978	 +0.37

	

Aug .

	

16	 2.87

	

Nov.

	

22	 3.43
June

	

19	 4.23

	

Sept.

	

19	 2.7 7
July

	

19	 1 .20

	

Oct.

	

16	 3.2 4

149.077-11 AAA MP is top of 1''h-inch plastic pipe 2.40 ft above lsd.

June

	

13, 1978	 9 .11

	

Aug.

	

16	 10.29

	

Oct.

	

17	 10.4 4
July

	

21	 10 .07

	

Sept.

	

18	 10.70

	

Nov.

	

22	 10.1 7
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Depth to water, in feet below or (+) above land surfac e

149-077-150001 MP is top of 2-inch steel pipe 3.30 ft above lsd .

Date

	

Water

	

Date

	

Water

	

Date

	

Water
level

	

level

	

leve l

July

	

21, 1978	 111 .86

	

Sept .

	

19	 109 .78

	

Nov.

	

22	 114.59
Aug.

	

113	 109.59

	

Oct

	

17	 111 .65

149 .077-150002 MP is top of 1'/.-inch plastic pipe 1 .80 ft above Isd.

July

	

20, 1978	 47 .54

	

Sept

	

19	 43.14

	

Nov.

	

22	 43.20
Aug.

	

16	 42.79

	

Oct.

	

17	 43.30

149.077-150003 MP is top of 2-inch steel pipe 3.30 ft above lsd.

June

	

19, 1978	 56.74

	

Aug.

	

16	 59.10

	

Nov.

	

22	 60.1 9
July

	

20	 58.45

	

Sept.

	

19	 60.8 5
July

	

211	 65.19

	

Oct.

	

17	 58.80

150-074-14BBB MP is top of 2-inch steel pipe 3.50 ft above Isd.

July

	

21, 1978	 14.25

	

Sept .

	

18	 15.79

	

Nov.

	

21	 15.2 8
Aug.

	

16	 15.01

	

Oct.

	

16	 15 .25

	

Dec .

	

20	 15.1 8

150-074-14000 MP is top of 1'/.-inch plastic pipe 1 .00 ft above lsd.

July

	

21, 1978	 24.18

	

Sept .

	

18	 24.25

	

Nov.

	

21	 24.46
Aug.

	

16	 24.80

	

Oct

	

16	 24 .42

	

Dec .

	

20	 24.03

150 .075-10DCD MP is top of 1y.-inch plastic pipe 2.00 ft above lsd .

Sept .

	

6, 1978	 21 .87

	

Oct.

	

16	 21 .59

	

Dec .

	

20	 21 .6 1
Sept .

	

18	 21 .60

	

Nov.

	

21	 21 .6 0

150-075.30AAA1 MP is top of 2-inch steel pipe 3 .30 ft above lsd .

June

	

14, 1978	 2.46

	

Aug.

	

16	 2.00

	

Oct .

	

16	 3.29
July

	

19	 2.70

	

Sept .

	

18	 2.19

	

Nov.

	

21	 2.4 1

150-07530AAA2 MP is top of 1'/.-inch plastic pipe 1 .90 ft above Isd.

June

	

14, 1978	 4.93

	

Aug.

	

16	 6.30

	

Oct.

	

16	 6.80
July

	

19	 5.40

	

Sept.

	

18	 7.00

	

Nov.

	

21	 7.33
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Depth to water, in feet below or (+) above land surfac e

150-076-21 BBB MP is top of 2-inch steel pipe 3 .10 ft above Isd .

Date

	

Water

	

Date

	

Water

	

Date

	

Wate r
level

	

level

	

leve l

Apr.

	

18, 1978	 47.60

	

July

	

26	 42 .70

	

Oct.

	

16	 :

	

48.79
May

	

19	 44.25

	

Aug .

	

16	 42 .00

	

Nov.

	

22	 46.6 4
June

	

19	 44.40

	

Sept.

	

18	 47.0 9

150-077-20BAB MP is top of 1 %4-inch plastic pipe 2.00 ft above Isd .

Sept .

	

11, 1978	 2.60

	

Sept.

	

19	 3 .36

	

Oct.

	

17	 3.60

150-077-26DDD MP is top of 1%4-inch plastic pipe 2 .30 ft above Isd .

July

	

21, 1978	 4.35

	

Sept .

	

18	 4.65

	

Nov.

	

22	 5.34
Aug.

	

16	 4.60

	

Oct.

	

17	 4 .7 8

150-077-27BCB MP is top of 1%4-inch plastic pipe 2 .50 ft above Isd .

Sept.

	

11, 1978	 14 .08

	

Oct.

	

17	 14.20

	

Nov.

	

22	 14 .26
Sept.

	

19	 14.19
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TABLE 3 .-Logs of wells and test hole s

Depths are shown in feet below land surface .

	

Neutron logs are in API units.

Electric logs are uncalibrated .

	

Potential given in millivolts (mV) .

Gamma-ray logs are uncalibrated .

	

Resistance in ohms .
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NDSWC 535 2

LOCATION : 145-074-06AAD

	

DATE DRILLED : 7/27/78

ALTITUDE : 2074

	

DEPTH : 475
(FT . NGVDI

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

GLACIAL DRIFT

0-40 Clay, very silty, yellowish-brown ,
moderately tight, cohesive, slightl y
to moderately plastic, oxidized
(lacustrine).

40

	

40-432

	

Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight ,
slightly plastic,

	

bouldery Itill) .

60

80

100

120

14 0

16 0

180 -

200 -

220

240 -

20

3c.



NDSWC 5352, Continued

LOCATION : 1 45-074-06A A D

ALTITUDE : 2074

DATE DRILLED : 7/27/78

DEPTH : 475
(FT, NGVD)

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

432-475

	

Sand, fine to medium, dark -
to greenish-gray, rounded ,

glauconitic .
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NDSWC 535 3

LOCATION : 145-074-06 D CC

	

DATE DRILLED : 7/27/7 8

2020ALTITUDE :
(FT, NGVD)

DEPTH: 315
(FT)

POTENTIAL IMVI

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-20 Clay, sandy, silty, pebbly ,
moderate-yellowish-brown, soft to
moderately tight, cohesive, oxi-
dized (till) .

20-267

	

Clay, sandy, silty, pebbly, medium -
dark-gray to olive-gray, tight (till) .
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NDSWC 5353, Continue d

LOCATION : 145-074-06DCC

	

DATE DRILLED : 7/27/78

ALTITUDE : 2020

	

DEPTH : 315
(FT, NO VO)

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

267-292

	

Claystone,

	

silty,

	

grayish-black ,
tight, cohesive, brittle, bentonitic .

Sandstone, fine to medium ,
green to greenish-gray, rounded ,
glauconitic .

145-074-08AAA
(Log from Feickert Drilling Co. )

GEOLOGI C
SOURCE MATERIAL

Date drilled :

THICKNESS
(FEET)

9/07/7 4

DEPT H
(FEET )

Topsoil	 °	 1 1

Clay : with stones	 4 5

Sand	 10 1 5

Clay	 3 1 8

Sand	 17 3 5

Clay	 15 5 0

Sand	 8 5 8

Clay	 12 7 0

Sand	 8 7 8
Clay	 47 125

Sand	 5 13 0
Clay and shale	 75 205
Sand and gravel	 °	 30 235

Clay and shale	 40 275
Sand	 20 295
Clay and shale	 75 370
Sand	 20 390
Gravel and rocks	 35 425

Gravel and sand	 55 480

Clay and shale	 25 505

Sandstone and shale, blue 	 30 535

3 7



NDSWC 1101 1

LOCATION :

	

145-074-29ADD

	

DATE DRILLED :

	

8/06/7 9

ALTITUDE :

	

1990

	

DEPTH :

	

200
(FT. NGVO)

	

:FT)

RESISTANCE ;OHMS)

	

DESCRIPTION OF DEPOSITS

0-1 Topsoil, sandy, brownish-black .

1-4 Clay, silty, tight-gray, leached (till) .

4-26 Clay, silty, pebbly, yellowish-brown
(till) .

26-83 Clay,

	

silty, pebbly,

	

medium-dark-
gray (till) .

	

83-106

	

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

'---,--..106-112 Sand, gravelly, fine to very coarse ,
subrounded to rounded ; mostly
detrital shale .

	

112-173

	

Clay, pebbly, dark-gray, cohesive;
some cobbles and boulders (till) .

FORT UNION FORMATIO N

`

	

173-177

	

Shale,

	

sandy,

	

brownish-gray,
micaceous; carbonaceous streaks.

	

177-182

	

Shale, light-gray, soft, sticky.

	

182-191

	

Shale, dark-brown, fissile, carbona -
ceous .

	

191-200

	

Sandstone, clayey, very fine to
medium, grayish-green .
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145-07432DD D
(Log from Driver Well Drilling, Inc . )

GEOLOGI C
SOURCE MATERIAL

Date drilled :

THICKNESS
(FEET)

5/01/7 3

DEPTH
(FEET )

Topsoil	 2 2
Grave l	 20 22
B l u e clay	 7 29
Mixed blue clay and gravel	 3 32
Clay	 23 55
Mixed blue clay and sand	 4 59
Blue till	 151 21 0
Gravel and blue sandy clay 	 25 235

145074-34D
(Log from L.T .P. Enterprises Inc. )

Date drilled : 5/20/76

Topsoil, black	 2 2
Sand and gravel, colored 	 62 64
Finer sand, blue	 3 67
Sand, blue	 5 72
Sand, colored	 17 89
Sandy clay, blue	 58 147
Sand, colored	 2 149
Sandy clay, blue	 3 152
Dirty sand, blue	 5 157
Soft sandy clay, blue 	 17 174
Sand, blue	 5 179
Sandy clay and shale, blue/dark brown 	 37 21 6
Rock, colored	 1 21 7
Sand, blue-green	 15 232
Shale, colored	 4.5 236 .5
Rock, brown	 1 237 .5
Shale, colored	 2.5 240
Sand, blue-green	 12 252
Lenses of sand and shale ; blue-green	 20 272
Shale, blue-green 	 20 292
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NDSWC 10243

LOCATION : 145-07 5-07 D CD

ALTITUDE : 2000
(FT, NGVDI

DATE DRILLED : 8/29/7 8

DEPTH : 340
IFT I

POTENTIAL (MV)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

0-1

	

Topsoil, brownish-black .

t	 	 GLACIAL DRIF T

20

	

1-14

	

Till, silty, yellowish-brown, oxi-
dized .

	

'14-26

	

Till, medium-brownish-gray .

	

26-90

	

Till, silty, medium-dark-gray ; som e
thin n lenses

of
of sand and gravel .

4 0

60 -

80

100 -

1

120 -

140 -

160 -

180 -

200 -

220 -

240 -

	

90-102

	

Silt, clayey, dark-gray.

	

102-120

	

Till, medium-dark-gray ; with lenses
of sand and gravel .

170-270

	

Till, medium-dark-gray ; with san d
and gravel lenses.
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NDSWC 10243, Continued

LOCATION : 145-075-07DCD

	

DATE DRILLED : 8/29/7 8

ALTITUDE : 2000

	

DEPTH : 340
(FT, NGVD)

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

309-340 Sandstone, very fine to medium ,
grayish-green to gray, semicon-

lidated to loose ; interbedded
with lenses of carbonaceous shal e
and medium-gray siltstone.

GLACIAL DRIFT, Continued

270-304

	

Till, gravelly, dark-gray; boulders.

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

Sandstone, clayey, very fine to
medium, yellowish-brown .

260

280

300

32 0

340

360

380

400

420

440

46 0

480
41



NDSWC 5251, 5251A, 5251 6

LOCATION :

	

145-075-098681,2,3

	

DATE DRILLED :

	

10/11/77

ALTITUDE :

	

194 5
(FT, NGVO)

DEPTH :

	

782
(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-10 Clay, sandy, silty, pebbly ,
moderate-yellowish-brown, moder-
ately tight, cohesive, oxidized (till) .

10-100 Clay, very sandy, silty, pebbly ,
medium-dark-gray to olive-gray ,
tight to moderately tight, cohesive ,
very slightly plastic (till) .

100-108 Sand, silty, fine to medium,
rounded, well-sorted ; predomi-
nantly quartz and carbonates .

	

108-177

	

Clay, extremely sandy, slightly
pebbly;

	

predominantly

	

sand
showing in cutting return (fluvial) .

177-227 Sand, very fine to medium ,
predominantly fine, rounded, well -
sorted ; predominantly quartz with
some carbonates; taking water .

227-272 CClay, sandy, silty, pebbly, olive-
gray, tight, cohesive, slightly
plastic (till) .
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NDSWC 5251 . 5251A . 52516 . Continued

LOCATION : 145-075-096661, 2, 3

	

DATE DRILLED : 10/11/7 7

ALTITUDE : 1945

	

DEPTH : 782
(FT, NGVO)

	

(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

2-294 Sand, fine to very coarse ,
predominantly medium to coarse ,
subangular to rounded ; predomi-
nantly quartz and carbonates ; some
detrital lignite ; taking some water ;
boulders at 290 feet.

HELL CREEK FORMATION-
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

294-410 Claystone, very sandy, medium -
gray to greenish-gray; with inter-
bedded sandstones; predominantly
sand showing in cuttings .

	

410-466

	

Sandstone, fine, greenish-gray to
dark-green, rounded, glauconitic.

466-583 Claystone, very sandy, medium -
gray to greenish-gray ; with inter-
bedded sandstone.
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NDSWC 5251, 5251A, 52518, Continue d

	

LOCATION :

	

145-075-09BBB1, 2, 3

	

DATE DRILLED : 10/11/7 7

	

ALTITUDE :

	

1945

	

DEPTH : 78 2

	

(FT, NGVO)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED, Continued

	

583-626

	

Claystone and shale; poor sample
return containing mostly sand .

	

626-640

	

Claystone and shale, black to
grayish-black, tight, siliceous;
mostly sand in cuttings until 740
feet .

PIERRE SHALE

	

640-782

	

Shale, black to grayish-black,
siliceous .
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NDSWC 5251, 5251A, 52518, Continued

LOCATION :

	

145-075-098881, 2, 3

	

DATE DRILLED : 10/11/77

ALTITUDE :

	

1945

	

DEPTH : 782
(FT, NGVO)

	

(FT)

POTENTIAL IMV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

740 -

760 -

780 -

800 -

820 -

840 -

860 -

880 -

900 -

920 -

940 -

960
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NDSWC 5354

LOCATION : 145-075-13AAA

	

DATE DRILLED : 7/28/7 8

ALTITUDE : 2020

	

DEPTH :

	

295
(FT, NOV01

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-35

	

Clay,

	

sandy,

	

silty,

	

pebbly,
moderate-yellowish-brown, moder -
ately

	

tight,

	

cohesive,

	

slightly
plastic, oxidized (till) .

	

35-266

	

Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight (till) .

40 -

6 0

8 0

100 -

120 -

140 -

160 -

180 -

200 -

220 -

240 -

20 -
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NDSWC 5354, Continued

LOCATION : 145075-13AAA

ALTITUDE : 202 0
(FT, NGVD )

POTENTIAL IMv)

DATE DRILLED : 7/28/78

DEPTH : 295
(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

260 -

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

266-295

	

Claystone and shale, silty, blac k
to grayish-black, tight, cohesive ,
brittle,

	

slightly

	

bentonitic,
carbonaceous.

280 -

300

320 -

340 -

360 -

380

400

420

440

460

480
47



NDSWC 5252

ALTITUDE : 1960
(FT, NGVD)

DATE DRILLED : 10/13/7 7

DEPTH: 382
(FT)

LOCATION : 145-075-14D D D

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-10 Clay, sandy, silty, pebbly ,
moderate-yellowish-brown, moder-
ately tight to tight, cohesive ,
slightly plastic, oxidized (till) .

10-18 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight,
cohesive, very slightly plastic (till).

18-31 Sand, fine to coarse, predominantly
medium, subrounded to rounded ,
well-sorted ; predominantly quartz
and carbonates.

31-53 Clay, very sandy, silty, pebbly ,
olive-gray, tight, cohesive, ver y
slightly plastic (till) .

	

53-72

	

Sand, fine to very coarse, sub-
angular to rounded, moderately
sorted ; predominantly quartz ;
50 percent quartz, 30 percen t
carbonate, and 20 percent shale
grains; taking some water.

72-163 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight ,
cohesive, very slightly plastic to
brittle (till) .

	63-240

	

Sand and gravel ; sand is fine t o
7 very coarse, predominantly coarse,

subangular to subrounded, and pre-
dominantly quartz and carbonates
with some shale ; gravel is fine t o
medium, angular to subangular ,
and predominantly carbonates and
shale with some quartz ; poo r
sorting ; taking some water.
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NDSWC 5252, Continue d

LOCATION : 145-075-14DDD

	

DATE DRILLED : 10/13/7 7

ALTITUDE : 196 0
(FT, NG VD )

POTENTIAL (MV)

DEPTH: 382
(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

240-325 Clay, sandy, silty, pebbly, gravelly ,
medium-dark-gray to olive-gray ,
tight, cohesive, very slightly plastic;
with lenses of gravel after 280 feet
(till) .

325-356 Sand and gravel ; sand is fine t o
very coarse, subangular to rounded ,
and predominantly quartz an d
carbonates; gravel is fine to coarse ,
angular to subrounded, and pre-
dominantly carbonates with quartz ,
granitics, and some shale ; poo r
sorting .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

356-382 Sandstone, quite clayey, fine ,
greenish-gray to dark-green, rathe r
tight, glauconitic .

145-075-18BCD
(Log from Feickert Drilling Co. )

GEOLOGI C
SOURCE MATERIAL

Date drilled :

THICKNESS
(FEET)

7/12/7 5

DEPT H
(FEET )

To pso i l	 2 2
Clay	 53 5 5
Gravel	 15 7 0
Clay	 50 12 0
Sa nd	 10 13 0
Clay	 110 24 0
Sand	 °	 °°	 10 25 0
C l a y	 40 29 0
Sand	 °	 10 300

4 9



NDSWC 10240

LOCATION : 145-075-22D D D

	

DATE DRILLED : 8/28/78

1996ALTITUDE :
(FT, NGVD)

DEPTH :

	

380
(FT)

20

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

GLACIAL DRIF T

	

0-1

	

Topsoil, sandy, brownish-black .

	

1-24

	

Till,

	

yellowish-brown, cohesive,
oxidized .

	

24-28

	

Clay, silty, brownish-gray, lignitic.

	

28-58

	

Till, brownish-gray, cohesive .

40

60 58-227 Till, silty, medium-dark-gray ;
occasional thin lens of gravel or
boulder .

BO

10 0

120

140

160

18 0

20 0

220

227-344

	

Till, sandy to very gravelly ,
_—~ medium-dark-gray.

240

	

5 0

POTENTIAL (MV)



NDSWC 10240, Continued

LOCATION : 145-07 5-22 D D D DATE DRILLED : 8/28/78

ALTITUDE : 1996

	

DEPTH : 380
(FT, NGVD)

	

(FT )

- 260

- 280

- 300

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

I

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

	

344-360

	

Shale, grayish-brown to greenish -
gray; carbonaceous in places .

360-380 Sandstone, fine to medium, light-
bluish-gray to grayish-green, semi -
consolidated ; silty to clayey
intervals.

320 -

340 -

360 -

380 -

400 -

420 -

440 -

460 -

480 -
5 1

POTENTIAL (MV)

C



145-075-26DBB
(Log from Driver Well Drilling, Inc . )

GEOLOGI C
SOURCE MATERIAL

Date drilled :

THICKNESS
(FEET)

8/01/72

DEPT H
(FEET )

Topsoil	 2 2
Gravel and sand	 18 2 0
Blue clay	 10 30
Gravel	 2 3 2
Blue clay	 51 8 3
~lue sand	 5 8 8
Blue clay	 36 12 4
Gravel and clay	 2 12 6
Clay	 41 16 7
R ock	 1 16 8
Cla y	 5 173
Rock (granite)	 2 17 5
Clay, soft	 3 17 8
Rock	 1 179

36 21 5
Rock	 3 21 8
Clay	 1 21 9
Clay; with streaks of sand 	 3 22 2
Water-bearing sand	 18 240

5 2



NDSWC 10242

LOCATION : 145-075-29BBB

ALTITUDE : 1970
(FT, NOVD)

DATE DRILLED : 8/29/7 8

DEPTH: 260
(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

GLACIAL DRIF T

0-1

	

Topsoil, gravelly, brownish-black .

1-14 Gravel, medium to very coarse,
subrounded to rounded, oxidized ;
10 percent sand .

26-99

	

Till, medium-gray; sand with lenses
of gravel.

	

99-144

	

Till, silty, medium-dark-gray, tight .

	

144-155

	

Till, silty, medium-dark-gray ; with
lenses of gravel .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

234-242

	

Sandstone, very fine to medium,
dark-grayish-green,

	

semiconsoli-
ated, weathered ; oxidized i n

places; interbedded with shale .

-14-26

	

Till,

	

sandy,

	

yellowish-brown,

P
oxidized.

53



NDSWC 10242, Continue d

LOCATION : 145-075-29BBB

	

DATE DRILLED : 8/29/7 8

197 0ALTITUDE :
1 FT, NGVO)

DEPTH : 260
IFTI

POTENTIAL (MV)

	

RESISTANCE (ONMSI

	

DESCRIPTION OF DEPOSIT S

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED, Continued

260 -

	

242-252

	

Sandstone, dark-greenish-gray, fissile .

	

252-260

	

Shale, greenish-gray, pliable.

280 -

300 -

320 -

340 -

360 -

380 -

400 -

420 -

440 -

460 -

480 -

54



NDSWC 1023 9

LOCATION : 145. 075-34AAA

	

DATE DRILLED : 8128178

ALTITUDE : 1995

	

DEPTH :

	

280
IFT, NOVO)

	

IFTI

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

Topsoil, gravelly, brownish-black.

	

S_J 1-19

	

Clay, very silty to sandy, yellowish -
brown .

	

19-36

	

Clay, silty, brown; lignite smears.

	

36-54

	

Clay, silty, medium-gray (lacustrine) .

	

54-96

	

Silt,

	

clayey,

	

medium-gray;
becoming sandy at about 80 feet.

	

108-113

	

Gravel, fine to medium, mostly
fine, subrounded to rounded .

	

113-169

	

Till, silty, medium-gray to dark-
gray; sandy from 138 to 165 feet.

subrounded .

176-198

	

Till, sandy, medium-gray to dark-
gray.

-198-207,Sand, gravelly, medium to coarse ;
	 mostly detrital shale.

207-226—> Till, silty, medium-gray to dark-
gray.

226-246

	

Sand, silty to clayey, fine to
medium, yellowish-brown, oxidized .
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NDSWC 10239, Continued

LOCATION :

ALTITUDE :
I FT, NGVO)

145-075-34AAA

1995

DATE DRILLED : 8/28/7 8

DEPTH : 280
(FT )

POTENTIAL IMV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

260-270 Sandstone, clayey, very fine to
medium, medium-gray to greenish -
gray .

270-274

	

Shale, silty, dark-gray to brownish -
gray .

274280

	

Sandstone, very fine to fine,
grayish-green ; carbonaceous streaks.

	

246-256

	

Till, medium-gray to dark-gray ,
tight.

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

256-260 Sandstone, silty to clayey, ver y
fine to fine, moderate-yellowish-
brown, oxidized, and grayish-brow n
carbonaceous shale ; interbedded .

260

2B0

300

320 -

340 -

145-075-34DCB
(Log from L.T.P . Enterprises Inc . )

GEOLOGI C
SOURCE MATERIAL

Date drilled :

THICKNES S
(FEET)

7/29/76

DEPTH
(FEET)

Sand and gravel, brown 	 65 65
Sand, dirty; lenses of clay	 5 70
Sand, fine; took water	 °	 •	 5 75
Sand, fine ; lenses of pea rock ; took water	 15 90
Sand, fine; took water	 5 95
Sand, very fine	 2.5 97. 5
Clay	 12 .5 110

5 6



NDSWC 1024 1

LOCATION : 145-075-35000

	

DATE DRILLED : 8/29/78

ALTITUDE : 1976

	

DEPTH :

	

195
(FT, NOVD)

	

( F T)

5 7

POTENTIAL. (MV) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

GLACIAL DRIF T

	

0-1_	 Topsoil, sandy, brownish-black .

1-16 Gravel, fine to medium, sub-
rounded to rounded ; 20 percent
medium to coarse sand .

	

16-18

	

Silt, clayey, sandy, brownish-gray.

	

18-38

	

Sand, gravelly, medium to very
coarse.

47-69 Gravel, fine to coarse, subrounde d
to rounded ; mostly carbonates an d
shale .

	109-113

	

Gravel, sandy, medium to coarse ,
	tere subangular .

113-151 Till, sandy to very sandy, medium-
gray to dark-gray ; with lenses of
gravel .

155-164

	

Till, medium-gray to dark-gray ,
tight.

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED

164-182

	

Shale, dusky-brown ; sandy intervals
near top .

182-195

	

Sandstone, very fine to medium ,
grayish-green; interbedded with
bentonitic

	

shale ; carbonaceous
streaks; cemented at 195 feet.



145-076-08DD A
(Log from Russell Drilling Co. )

Altitude:

GEOLOGI C
SOURCE

1970 feet

MATERIAL

Date drilled :

THICKNESS
(FEET)

12/02/75

DEPT H
(FEET )

Topsoil	 •--

	

-	 1 1
Yellow silt and sand	 8 9
Yellow gravel and till	 19 2 8
Gray silty till	 92 12 0
Gray till ; silt	 °	 85 205
Yellow gravel and sand 	 70 27 5
Gray till	 5 280
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NDSWC 1101 0

LOCATION :

	

145-076-20DDC

	

DATE DRILLED :

	

8/06/7 9

ALTITUDE :

	

1960
(FT, NGVD)

DEPTH :

	

260
(FT )

DESCRIPTION OF DEPOSITS

	

0-1

	

Topsoil, sandy, brownish-black.

	

1-17

	

Till,

	

pebbly,

	

yellowish-brown,
oxidized .

	

17-129

	

Till, pebbly, sandy to gravelly, silty ,
dark-gray ; occasional cobbles.

129-132 Gravel, fine to medium, sub -
rounded to rounded ; about 20
percent medium to coarse sand .

132-210 Till, pebbly, silty to sandy, dark -
gray ; gravel lenses from 181 to
185 and 205 to 210 feet .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

239-252 Sandstone, greenish-gray, moder-
ately indurated ; interbedded with
dark-brown carbonaceous shale.

POTENTIAL. (MV)
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NDSWC 11010, Continued

LOCATION :

	

145.076-2OD D C

	

DATE DRILLED :

	

8/06/7 9

ALTITUDE :

	

1960
(FT. NGVO)

DEPTH : 260
IFT I

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED, Continued

260 -

	

252-260

	

Shale, brownish-gray ; carbonaceou s
streaks.

280 -

300 -

320 -

340 -

360 -

380 -

400 -

420 -

440 -

460 -

480 -
60



NDSWC 525 5

LOCATION :

ALTITUDE :
(FT, NGVD)

145-076-23AA B

2010

DATE DRILLED : 10/17/77

DEPTH :

	

262
(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-30 Clay, sandy, silty, pebbly ,
moderate-yellowish-brown, moder-
ately tight to tight, cohesive, very
slightly plastic, oxidized ; gravell y
first 10 feet (till) .

30-50 Clay, sandy, silty, pebbly, medium-
dark-gray . to olive-gray, tight,
cohesive, very slightly plastic (till) .

50-62 Gravel, fine to coarse, angular t o
subangular, poorly sorted ; predomi-
nantly quartz and carbonates; some
very coarse sand ; 60 percent
carbonate, 30 percent shale, and
10 percent quartz and graniti c
pebbles ; taking some water.

62-87 Clay, sandy, silty, pebbly, gravelly,
medium-dark-gray to olive-gray,
tight (till) .

87-173 Gravel, fine to coarse, predomi-
nantly coarse, subangular to sub -
rounded, fairly sorted ; predomi-
nantly carbonates and shale wit h
some granitic and quartz pebbles;
very rough drilling with severa l
interbedded till layers.

173-193 Clay, sandy,ssilty, pebbly, olive-
ray, tight, cohesive, very slightly

plastic (till) .

FORT UNION FORMATIO N

193-262 Sandstone, very clayey, silty, fine,
medium-light-gray to greenish-gray ,
rather tight, slightly glauconitic,
bentonitic .
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NDSWC 5255, Continued

LOCATION : 145-076-23AAB

	

DATE DRILLED : 10/17/77

ALTITUDE : 2010

	

DEPTH : 262
(FT, NGVD)

	

(FT )

POTENTIAL (MV)

	

RESISTANCE IOHM8)

	

DESCRIPTION OF DEPOSITS

26 0

280 -

145-077-04AAA
NDSWC 582 6

Altitude :

	

1905 feet

	

Date drilled : 9/18/70

GEOLOGI C
SOURCE

	

MATERIA L

Topsoil, sandy, pebbly, silty, grayish-black 	
Gravel, sandy, clayey, silty, fine to coarse, mostly fine to
medium, angular to rounded, fairly sorted ; some cobbles;
50 percent carbonate, 25 percent shale, and 25 percent
granitic and metamorphic pebbles ; taking some water 	 •	

Sand, moderately gravelly, fine to very coarse, angular t o
rounded, moderately sorted to well-sorted, slightl y
lignitic ; 50 percent quartz, 30 percent carbonate and
feldspar, and 20 percent granitic and shale fragments ;
taking water; gravel caving from above	

Gravel, moderately sandy, fine to coarse, angular t o
rounded, fairly sorted, oxidized ; much cobble- an d
boulder-sized material ; some clay matrix ; 50 percent
carbonate, 25 percent shale, and 25 percent granitic
and metamorphic pebbles; taking some water ; cavin g
in ; very rough drilling

Cobbles and boulders, gravelly, clayey ; very rough drilling	
Clay, silty, moderately sandy, pebbly, olive-gray, moderatel y
cohesive, moderately plastic, calcareous; a few cobbles and
boulders (till)	

Abandoned hole at 90 feet due to severe caving	

THICKNESS DEPT H
(FEET)

	

(FEET )

1 1

17 1 8

20 38

32 70
7 77

13 90
---- 90

145-077-04AB C
(Log from Driver Well Drilling, Inc .)

Date drilled : 11/01/72

Topsoil	 2 2
Sand, fine	 10 1 2
Gravel, coarse	 28 4 0
Clay	 °	 2 4 2
Rocks and clay	 8 5 0
Rock	 °	 2 5 2
Clay, coal, and rock	 46 9 8
Solid rock	 1 99
Clay, soft	 16 11 5
Gray clay	 75 190
Clay, soft	 20 21 0
Streaks of sand	 10 220
Water-bearing sand	 10 230

6 2



145-077-04CD B
(Log modified from U .S. Bureau of Reclamation )

Altitude : 1864 feet Date drilled : 12/13/54

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Topsoil	 	 •	 1 1
Sand, medium to coarse; small proportion of silt an d
clay; 10 to 20 percent fine gravel; brown	 11 .6 12. 6

Silt and clay ; gradations of clayey silt to silty clay ;
moderately compacted ; gray	 2.4 1 5

Clay (glacial till), silty, sandy, pebbly, gray	 53.5 68. 5
Sand and gravel ; medium sand ; fine gravel ; clayey ; gray	 1 .5 70

145-077-04DA B
(Log from Driver Well Drilling, Inc.)

Date drilled :

Topsoil	 2
Sand and rock	 6
Rock; gravel with clay	 •	 82
Blue clay	 44
Coal	 2
Blue clay	 1 4
Coal	 1
Clay	 1
Rock; clay with coal	 3 1
Clay, soft	 3
Blue clay, hard	 8
Rock	 2
Blue clay	 36
Rock — 1
Water-bearing sand	 2

145-077-05ABB
(Log modified from U .S . Bureau of Reclamation )

Altitude :

	

11373 feet

	

Date drilled : 3/19/68

Glacial drift :
Topsoil, organic; silty fine clay ; sandy ; black	 1 .5

	

1 . 5
Clay, silty ; calcareous silty fine uniform sand zon e
from 3 to 3.8 feet; clay from 3.8 to 4 feet ; gravel
from 3 .8 to 4 feet; gray alluvium	 2.5

	

4
Sand and gravel ; 60 percent gravel ; 40 percent

well-graded sand ; subangular and rounded ; clean ;
gIaciofluvial ; gray and brown	 6

	

1 0
Sand and gravel, clayey; well-graded sand from 1 0

to 15 feet ; 10 to 20 percent silty clayey fines;
acid reaction ; fine to medium gravel with occasiona l
coarse gravel ; glaciofluvial ; brown to gray	 17

	

2 7
Clay (glacial till) ; tough with soft zones ; silty; sandy ;

fine gravels throughout ; coarse to cobbly gravel fro m
55 to 60 feet	 51

	

78

Fort Union Formation :
Clay shale, nonindurated ; silt lens from 78 to 78.5 an d

79 .8 to 80 feet ; light-gray silt laminations; gray	 2

	

80

63

5/22/73

2
8

90
13 4
136
150
15 1
15 2
183
186
194
196
232
233
235



145-077-09AD D
NDSWC 5830

Altitude :

	

1885 feet

GEOLOGI C
SOURCE MATERIA L

Glacial drift :
Topsoil, sandy, pebbly, silty, brownish-black 	
Gravel, moderately sandy to sandy, slightly clayey
and silty, fine to coarse, mostly fine to medium,
angular to rounded, fairly sorted, well-oxidized ;
about 50 percent carbonate, 30 percent granitic
and metamorphic, and 20 percent shale an d
siltstone pebbles; taking water rapidly	

Sand, slightly to moderately gravelly, fine to ver y
coarse, mostly medium to coarse, angular t o
subrounded, moderately well sorted, slightl y
oxidized ; mostly quartz and carbonates ; som e
shale ; detrital lignite ; taking water	

Gravel, moderately sandy, fine to coarse, angula r
to rounded ; about 60 percent carbonate, 30
percent granitic and metamorphic, and 1 0
percent shale, siltstone, and lignite ; caving
slightly ; taking water	

Clay, very silty, sandy, cohesive, slightly plastic ,
calcareous; medium dark gray with light-olive -
gray laminations (fluvial)

Clay, silty, moderately sandy, pebbly, olive-gray ,
moderately cohesive, moderately plastic ,
calcareous; a few cobbles (till) 	

Sand, fine to very coarse, angular to subrounded ,
moderately well sorted ; mostly quartz an d
carbonates; some shale and lignite 	

Clay, silty, slightly sandy, pebbly, olive-gray ,
moderately cohesive, moderately plastic ,
calcareous ; a few cobbles (till) 	

Gravel, very sandy, fine to medium, angular t o
subrounded ; primarily carbonates ; some granitics
and shale	

Clay, silty, moderately sandy, pebbly, olive-gray to
medium-dark-gray, cohesive, moderately plastic,
calcareous (til I) 	 °	

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Shale, moderately sandy to sandy, clayey, dark -
greenish-gray to brownish-gray, moderatel y
indurated, noncalcareous, glauconitic, micaceous

Date drilled : 9/23/70

THICKNESS DEPT H
(FEET)

	

(FEET)

1 1

20 2 1

29 50

14 64

12 76

12 88

3 91

45 136

7 14 3

27 17 0

30 200

64



145-077-09BA A
(Log modified from U.S. Bureau of Reclamation )

Altitude : 11356 feet Date drilled : 3/01/68

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Topsoil, organic ; very fine sandy silt ; occasional fine
gravel ; sandy from 3 .5 to 4 feet; moderate acid
reaction ; black	 4 4

Silty sand ; fine to medium grained ; 10 to 20 percent
silty fines with trace of clay ; few gravels from 4 to
5 feet; cobbles at 5 feet ; 20 to 30 percent fin e
gravel; organic ; moderate acid reaction ; glaciofluvial ;
dark gray to gray	 5 9

Clay, lacustrine, dark-gray	 1 .5 10 . 5
Sand, fine to medium ; zones of well-graded sand ;

10 percent fine gravel from 10.5 to 20 feet; cobbles
at 15 feet ; shale throughout; occasional lignite;
10 to 15 percent silty fines ; grayish brown	 14.5 25

Silty sand ; fine grained; occasional fine gravel ; 20
percent silty fines; glaciofluvial ; dark gray	 2 27

Clay (glacial till), silty, sandy; gravels throughout ;
clay zone from 20 to 33.5 feet ; sandy clay from 66
1 :o 70 feet; gray	 49 .5 76 . 5

Sand ; fine to medium-coarse grained from 78 to 80
feet; clean with trace of silt; glaciofluvial ; gray	 3 .5 80

145-077-09BBB
(Log from Driver Well Drilling, Inc .)

Date drilled : 8/21/7 2

Topsoil	 1 1
Sand and rock ; 6 to 8 inches	 5 6
Gravel and rock	 °	 4 1 0
Gravel and sand	 6 1 6
Pea rock and larger	 •	 34 50
R ock; 6 to 8 inches ; and gravel	 13 6 3
Blue hardpan and clay	 12 7 5
Blue clay	 55 130
Ciay, soft	 26 15 6
R ock	 1 15 7
Clay, soft	 °	 9 16 6
Rock	 1 16 7
Cl ay	 31 19 8
Rock	 2 20 0
Cl a y	 8 20 8
R oc k	 1 209
C l ay	 °	 5 21 4
Sand	 16 230

145-077-09DB B
(Log modified from U.S . Bureau of Reclamation )

Altitude : 1867 feet Date drilled : 12/15/54

Topsoil	 1 1
Sand and gravel, medium to coarse ; 10 to 20 percent
medium gravel ; clayey; brown	 13 .6 14. 6

Sand, fine to medium ; very silty with silt laminations ;
cohesionless ; brown	 15 .9 30. 5

Sand ; small proportion of medium-fine gravel ; fairl y
clean ; lignite slack at sand ; glacial till contact ; brown	 7 .2 37 . 7

Clay (glacial till), silty, sandy, soft to stiff ; few pebbles ;
gray	 32 .3 70

6 5



145-077-09DD D
(Log from Driver Well Drilling, Inc .)

GEOLOGI C
SOURCE MATERIAL

Date drilled :

THICKNESS
(FEET)

8/16/73

DEPT H
(FEET )

Topsoil	 2 2
Sand, gravel, and rock 	 74 76
C l a y	 °	 34 11 0
R o c k	 1 11 1
Clay, hard	 14 12 5
Clay, soft	 3 12 8
R oc k	 5 13 3
Clay	 16 149
R ock	 1 150
Blue clay	 37 18 7
Brown hardpan	 33 220
Blue hardpan	 10 230
Blue clay and coal	 5 23 5
Blue hardpan	 11 246
Rock, hard	 1 247
Water-bearing sand	 3 250

NDSWC 10246

LOCATION : 145-077-16AAB

	

DATE DRILLED : 8/31/7 8

ALTITUDE :
(FT, NGVO)

1857

	

DEPTH :
(FT)

9 0

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-1

	

Topsoil, sandy, brownish-black .

1-69 Gravel, fine to very coarse,
subrounded to rounded ; predomi-
nantly igneous, carbonate, detrita l
lignite, and shale pebbles; 20
percent medium to coarse sand .

69-90 '

	

Till, silty to sandy, medium-gra y
to dark-gray.

20

- 4 0

- 60 -

- 100 -

120 -

6 6



145-077-16Aoo
(Log modified from U .S. Bureau of Reclamation )

Altitude : 1857 feet Date drilled : 2/14/55

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Ice and 7 7

Sand and gravel ; medium to coarse fairly clean sand ;
7 1 4

145-077-16CAA
(Log from Driver Well Drilling, Inc .)

Date drilled : 5/06/72

2 2
20 22

m~ 6 28
n~^=m 4 3 2

53 85
Clay and gravel ; mixed	 1 86
Blue	 8 94
nock'	 '	 '----'	 2 96
ow°"~'	 '	 '	 19 11 5
n~~----'	 '----'---'	 1 11 6
Gray clay- 40 156
n°"~'	 '---- 1 15 7
Bluecla36 193
Sandy * 26 21 9
~~pm°,mo="u	 '	 11 230

145-077-16DA C
(Log modified from U .S. Bureau of Reclamation )

Altitude ; 1853 feet Date drilled : 2/08/68

1 .5 1 . 5
Silty clay ; coarse gravels from 8 to 1 0
Clayey gravel ; fine to coarse gravel ; medium to coarse
sand; acid reaction ; 20 to 30 percent silty to clayey

Sand and gravel; well-graded sand ; clean; 20 to 30
percent fine gravel; 3/4 inch maximum size ;

8.5 1 0

Silty sand ; silty fine uniform sand, gravel, and clay
5 25

Clay (glacial till) ; fine to medium sand lenses ; fine
5 30

gravel throughout ; lignite 10 40

6 7



145-077-21 ACA
(Log modified from U.S . Bureau of Reclamation)

Altitude :

	

1857 feet

	

Date drilled : 2/26/68

GEOLOGIC

	

THICKNESS DEPT H
SOURCE

	

MATERIA L

Topsoil, organic ; silty clay ; trace of fine sand ; gravel s
from 2 to 3 feet ; slight acid reaction ; black

Clayey sand ; well-graded sand; 15 to 30 percent cla y
fines; 20 percent gravel ; active acid reaction ;
glaciofluvial ; brown to dark gray

Silty sand ; fine uniform sand ; trace of clay ; som e
gravel ; mild acid reaction ; glaciofluvial ; gray	

Clayey sand and gravel ; well-graded sand ; fine to
medium gravel ; 10 to 20 percent clayey fines ; 30
percent gravel ; silty zone from 14 to 15 feet ;
glaciofluvial ; gray	

Sand and gravel ; sand with lenses of fine sand ; 1 0
percent silt ; 40 percent fine to medium gravel ;
lignite and shale throughout ; glaciofluvial; gray	

Clayey sand and gravel ; lignite from 36 to 39 feet ;
well-graded sand ; fine to medium gravel; 10 to 20
percent clayey fines ; 30 percent gravel ; glaciofluvial ;
black to brown	

Clay (glacial till), silty, sandy; gravels throughout ;
some lignite ; gray	

145-077-21 CD C
(Log modified from U .S. Bureau of Reclamation )

Altitude : 1868 feet Date drilled : 12/20/5 4

Sand, fine, very silty, clayey, grayish-brown	 2 .4 2 .4
Sand, fine to medium, silty ; trace of clay; thin lignite

and clay streaks; brown to gray	 29 .8 32 .2
Silt and sand ; some clay ; laminated ; compacted ; gray	 6 .4 38 .6
Sand and gravel ; fine to medium sand ; medium gravel ;

silty ; gray	 2 .6 41 .2
Silt and sand; fine to medium sand ; medium gravel ;

silty ; gray	 3 .4 44. 6
Sand and gravel ; fine to coarse sand and fine gravel ;
clean ; well graded ; gray	 9 .8 54. 4

Clay (glacial till), silty, sandy, pebbly, gray	 10 .6 6 5

145-077-22BA A
(Log from Driver Well Drilling, Inc.)

Date drilled : 8/01/74

Topsoil	 2 2
Gravel, rock, and sand	 63 65
Boulders	 1 6 6
Blue clay	 119 18 5
Rock	 11 196
Blue clay	 54 25 0
Water-bearing sand	 5 25 5

145-077-22BB A
(Log modified from U .S . Bureau of Reclamation )

Altitude : 1856 feet Date drilled : 7/23/7 1

Glacial till, sandy	 5 5
Clayey gravel	 5 1 0
Gravel ; clay seams	 10 20
Silty gravel, medium	 20 40
Gravel and clay	 10 50

68

(FEET)

	

(FEET )

4 4

6 1 0

4 1 4

9 2 3

13 36

13 49

5 54



NDSWC 1024 7

LOCATION: 145-077-22BBB

	

DATE DRILLED : 8/31/7 8

ALTITUDE : 1860

	

DEPTH :

	

160
(FT, NGVD)

	

(FT )

6 9

POTENTIAL (MV) RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

Topsoil, sandy, brownish-black.

	

1-5

	

Clay, yellowish-brown, oxidized ;
some leaching.

	

5-22

	

Gravel, fine to coarse, subrounded
to rounded ; 20 percent coarse sand .

	

22-35

	

Clay, silty, medium-gray.

35-40 Gravel, fine to very coarse, mostly
coarse ; 30 percent medium to
coarse sand .

	

40-80

	

Till, silty to sandy, medium-gray to
dark-gray.

	

80-96

	

Silt, clayey, dark-brownish-gray.

	

96-116

	

Till, silty, medium-gray to dark-
gray.

	

116-136

	

Clay, dark-gray, tight .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

Shale, dark-brownish-black, fissile .

Shale, dusky-brown, brittle.

Sandstone, very fine to medium,
grayish-green.

148-160

	

Shale, grayish-brown ; calcareou s
layers .

136-14 0

140-144

144-148



145-077-28BD C
(Log modified from U .S . Bureau of Reclamation )

Altitude : 1866 feet Date drilled : 12/21/54

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET)

Topsoil	 1 1
Silt, clayey, crumbly, brown	 1 .5 2 .5
Silt and sand ; fine sand to silt; compacted ; brow n

to gray	 9 .6 12 . 1
Sand and gravel, medium to coarse; some silt ; brow n

to gray	 17 .8 29 .9
Clay (glacial till), silty, sandy, pebbly, gray	 30 .1 60

145-077-28CCB
(Log modified from U .S . Bureau of Reclamation )

Altitude :

	

1862 feet

	

Date drilled : 2/20/6 8

Topsoil, organic, silty, clayey ; trace of fine sand; black	 2 .5

	

2 .5
Silty clay, calcareous ; gravelly from 4 .5 to 5 feet;

alluvium; grayish brown ; light gray	 2 .5

	

5
Clayey sand, well-graded ; 20 percent fine gravel ; 1 2
percent clayey fines ; brown	 3

	

8
Sand, well-graded; clean to silty gravel; shale throughout;

lignite from 17 to 19 feet and 20 to 27 .5 feet ;
glaciofluvial ; gray and brown	 19 .5

	

27 .5
Clay (glacial till), silty ; 20 percent fine to medium sand ;
gravel throughout; some cobbles; gray	 22 .5

	

50

145-077-29DD D
(Log modified from U.S. Bureau of Reclamation )

Altitude: 1862 feet Date drilled : 3/11/68

Topsoil, silty, black	 3.5 3 .5
Sand and gravel, coarse; silty lenses	 23 .5 2 7
Clay (glacial till) ; silty layers ; gray	 13 40
Clay (glacial till) ; sandy layers; gray	 20 6 0

145-077-30CD A
(Log from Driver Well Drilling, Inc.)

Date drilled : 7/17/73

Topsoil	 2 2
Gravel and clay	 43 45
Clay	 48 93
Sandrock	 1 94
Clay	 24 11 8
Rock	 1 11 9
Gray clay, soft	 58 17 7
Gray clay, dark	 18 195
Gray clay, soft	 74 269
Clay, hard	 61 330
Water-bearing sand	 20 35 0

70



145-077-31 CDA
(Log modified from U .S. Bureau of Reclamation )

Altitude : 1881 feet

GEOLOGI C
SOURCE MATERIA L

Topsoil, black, gravelly 	
Clay (glacial till), brown, moist
Clay (glacial till), gray, moist, plastic ; clayey sand
from 89 to 90 feet---•	

Boulders	
Shale, gray, sandy

145-077-32AB D
(Log modified from U .S. Bureau of Reclamation )

Altitude :

	

1861 feet

Clayey gravel, calcareous, silty, sandy ; 20 to 30 percent
gravel ; glaciofluvial; brown

Sand, medium to coarse; 20 to 30 percent fine gravel ;
clay zones at 12, 15, and 20 feet ; shale throughout ;
glaciofluvial ; gray	

Sand and gravel ; 50 percent sand; 45 percent fine gravel ;
5 percent clayey fines ; some coarse gravel (2 to 3 inches) ;
lignite from 30 to 31 feet ; glaciofluvial ; gray	

Sand and gravel ; 50 percent sand; 50 percent fine gravels;
shale throughout; glaciofluvial ; gray	

Clayey gravel ; fine to medium grained ; subrounded ;
calcareous ; clayey gravel till from 50 to 52 .5 feet;
'10 percent clayey fines; well-graded sands; glaciofluvial ;
gray

Clay (glacial till) ; 20 percent fine sand ; gravel
throughout ; some cobbles; gray	

145-077-32CD C
(Log modified from U .S. Bureau of Reclamation )

Altitude :

	

18160 fee t

Glacial drift :
Topsoil, organic ; silty fine sand ; trace of clay ; black	
Clay; silty with trace of fine sand ; calcareous ; lacustrine ;
gray	

Sandy clay ; fine to medium sand ; fine to medium gravel;
calcareous; 20 to 30 percent silty to clayey fines;
glaciofluvial ; brown	

Clayey sand and gravel ; active acid reaction ; 30 to 40
percent gravel; 40 percent sand ; 20 percent silty clay
fines; glaciofluvial ; light gray	

Silty sand and gravel ; well-graded sand ; 30 to 40 percent fine
to medium gravel ; calcareous; silty; glaciofluvial ; brown	

Sand; silty and clayey zones; medium-grained sand ; 30 percen t
fine gravel ; shale throughout ; glaciofluvial ; grayish brown

Sand and gravel ; well-graded sand ; 20 percent fine gravel ;
shale throughout; coarse gravel at 26 feet; glaciofluvial ;
grayish brown	

Clayey sand and gravel ; well-graded sand ; 40 percent fin e
to medium gravel ; coarse gravel from 38 to 40 feet ; 20
percent silty to clayey fines ; glaciofluvial ; light gray	

Clay (glacial till), sandy, calcareous; fine gravel throughout ;
silty ; some coarse gravel ; gray

Fort Union Formation :
Clay shale, nonindurated ; lenses of fine silt ; calcareous in

silt zones ; gray	

7 1

Topsoil, organic ; clayey silt ; fine gravel; medium acid
reaction ; black

Date drilled : 5/12/7 1

THICKNESS DEPT H
(FEET)

	

(FEET )

1 .5 1 .5
28.5 30

82 11 2
3 11 5

185 300

Date drilled : 2/19/68

4 4

6 1 0

15 25

15 40

5 4 5

7.5 52 .5

7 .5 60

Date drilled : 3/05/68

3 3

2 5

3 8

7 1 5

4 1 9

6.5 25. 5

10 35. 5

18.5 54

6 60

5 65



145-077-32DA B
(Log modified from U.S . Bureau of Reclamation)

Altitude: 1863 feet Date drilled : 1/05/5 5

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Topsoil, silt, and clay 	 1 .5 1 .5
Sand and gravel ; coarse sand; fine gravel ; silty clay ;

brown	 8.5 1 0
Sand, fine to coarse, clean, well-graded, gray 	 14 2 4
Clay (glacial till), silty, sandy, pebbly, gray 	 41 6 5

145-077-32DC C

Altitude:

(Log from Mann Drilling Co . )

2000 feet Date drilled : 2/17/7 1

Buff sand and gravel 	 32 3 2
Gray till	 50 8 2
Gray clay	 60 14 2
Sandstone	 2 144
Dark-gray clay	 91 23 5
Sand, lignite, and clay	 28 26 3
Dark-gray clay	 187 450
Silty sand	 20 470
Dark clay, brown	 •	 60 530
Sand	 30 560

145-077-33BB A

Altitude :

(Log modified from U .S. Bureau of Reclamation )

1867 feet Date drilled : 1/03/55

Topsoil, silt, and clay	 1 .5 1 . 5
Sand and gravel; fine sand and silt; fine gravel; silty

trace of clay ; brown	 •	 15 .5 1 7
Silt and sand ; very fine sand and silt ; laminated ; gray	 5 22
Sand and gravel ; medium to coarse sand ; 30 percent

fine gravel ; silty ; gray	 22 44
Clay (glacial till), silty, sandy, pebbly, gray	 21 65

7 2



NDSWC 10248

LOCATION : 145-077-34AAD

	

DATE DRILLED : 8/31/78

ALTITUDE : 1930
(FT, NGVD )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

200DEPTH :
(FT)

GLACIAL DRIF T

	

0-1

	

Topsoil, sandy, brownish-black.

Till,

	

yellowish-brown,

	

highly
oxidized .

Gravel, sandy, fine to coarse,
subrounded .

	

7-10

	

Till, sandy, grayish-brown, partiall y
oxidized .

Gravel, fine to medium, sub -
rounded to rounded ; 20 percen t
medium to coarse sand .

	

44-58

	

Sand, gravelly, fine to coarse.

	

58-68

	

Silt, sandy, dark-gray .

	

68-69

	

Gravel, fine to very coarse ; cobbles.

	

69-110

	

Till, sandy, medium-gray to dark-
gray ; with gravel lenses.

FORT UNION FORMATIO N

	

-.177-182

	

Sandstone, very fine to medium ,
dark-grayish-green.

	

182-200

	

Shale, dark-grayish-brown ; inter-
bedded with very fine sandstone.

73



145-077-3588 8
NDSWC 582 5

Altitude :

	

1923 feet

	

Date drilled : 9/18/70

GEOLOGIC

	

THICKNESS DEPT H
SOURCE

	

MATERIAL

	

(FEET)

	

(FEET )

Glacial drift:
Topsoil, sandy, pebbly, gravelly, brown	
Sand, gravelly, fine to very coarse, angular to

subrounded, moderately well sorted ; mostly
oxidized carbonates and quartz ; taking water

Clay, sandy, silty, pebbly, moderate-yellowish -
brown, cohesive, slightly plastic, oxidized (till) 	

Gravel, sandy, fine to coarse, angular to rounded ,
poorly sorted, oxidized ; cobbles ; mostly carbonates
and granitics	

Clay, silty, moderately sandy, yellowish-brown ,
cohesive, slightly plastic, oxidized (till) 	

Clay, silty, slightly sandy, pebbly, olive-gray ,
cohesive, moderately plastic, calcareous ; a fe w
cobbles and boulders (till) 	

Clay, very silty, very cohesive, very plastic, highl y
calcareous ; medium dark gray with light-olive-
gray laminations (fluvial) 	

Clay, silty, slightly sandy, pebbly, olive-gray ,
moderately cohesive, slightly plastic, calcareous;
a few cobbles (till) 	

Gravel, slightly sandy, fine to coarse, angular t o
rounded, poorly sorted ; mostly carbonates and
granitics; some shale	

Clay, silty, slightly sandy, pebbly, olive-gray ,
cohesive, moderately plastic, calcareous; a few
cobbles (till)	

Fort Union Formation :
Shale, moderately clayey, sandy, medium-dark -

gray, indurated, noncalcareous ; bedded ; numerou s
quartz and mica grains	

Sandstone, fine, medium-bluish-gray, very indurated ,
glauconitic ; well cemented with calcite	

Shale, moderately clayey, sandy, brownish-gray ,
moderately indurated, noncalcareous; with
medium-dark-gray bedding

1 1

3 4

2 6

5 1 1

2 1 3

25 38

12 50

18 68

7 75

75 150

14 164

2 16 6

14 180

74



NDSWC 5342

LOCATION :

	

145-078-05BB B

	

DATE DRILLED : 7/11/7 8

ALTITIJDE :

	

1910

	

DEPTH :

	

75 5
(FT, NGVD)

	

(FT)

GAMM A
FIAY

NEUTRO N
(API) DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-10 Sand, very fine to coarse, pre-
dominantly medium, rounded, well -
sorted, oxidized ; mostly quartz ;
some carbonates.

10-173 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight,
cohesive, very slightly plastic (till).

FORT UNION FORMATIO N

173-240 Clay, silty, medium-gray to dark -
gray, smooth, tight, cohesive ,
brittle; turned greenish gray about
205 feet .

75



NDSWC 5342, Continued

LOCATION :

	

145-078-05B BB

	

DATE DRILLED : 7/11/78

ALTITUDE :

	

1910

	

DEPTH :

	

75 5
(FT, NGVG)

	

IFT)

GAMM A
RAY

NEUTRO N
(API) DESCRIPTION OF DEPOSIT S

240-269 Sand, slightly clayey, fine, greenish-
gray to brownish-gray, well-sorted ;
indurated at 265 feet .

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

269-528 Claystone to shale, silty, slightl y
sandy, medium-light-gray to brown,
tight, brittle, cohesive, carbona-
ceous; indurated at 330, 397, and
about 440 feet.

FORT UNION FORMATION ,
Continued

76



NDSWC 5342, Continued

LOCATION :

	

145-078-0588 8

ALTITUDE :

	

1910

DATE DRILLED : 7/11/7 8

DEPTH :

	

755
(FT, NGVD(

	

(FT )

GAMM A
RAY

NEUTRON
(APO DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED, Continued

528-628 Sandstone, moderately clayey, fin e
to medium, medium-light-gray to
blue-green-gray, moderately tight,
friable, bentonitic ; indurated at
560 feet.

628-743 Claystone to shale, silty, slightly
sandy, medium-light-gray to brown,
tight, brittle, cohesive, carbona-
ceous ; poor sample return ; some-
what sandy .



NDSWC 5342, Continued

	

LOCATION :

	

145-078-05BBB

	

DATE DRILLED : 7/11/7 8

	

ALTITUDE :

	

1910

	

DEPTH :

	

755

	

(FT, NGVD)

	

(FT )

GAMMA

	

NEUTRO N
RAY

	

(APII DESCRIPTION OF DEPOSIT S

PIERRE SHAL E
740

743-755

	

Shale, grayish-black, very tight ,
brittle; poor sample return .

76 0

78 0

80 0

820

840

860 -

880 -

900 -

920 -

940 -

960

78



NDSWC 526 1

LOCATION : 145-078-14BCB

	

DATE DRILLED : 10/24/77

1850ALTITUDE :
(FT . NOVO)

DEPTH : 202
(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-16 Clay, sandy, silty, pebbly ,
moderate-yellowish-brown, moder-
ately tight to tight, cohesive, ver y
slightly plastic, oxidized (till) .

79

	

16-30

	

Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight (till) .

	

30-40

	

Clay,

	

sandy,

	

silty,

	

pebbly ,
moderate-yellowish-brown,

	

tight
(till).

	

40-110

	

Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight (till) .

	

110-139

	

Sand, fine to medium, rounded ,
well-sorted, dirty ; mostly quartz
with

	

carbonates ;

	

considerable
detrital lignite.

139-162 Clay, sandy, silty, pebbly, quite
gravelly, medium-dark-gray to olive-
gray, tight, cohesive, very slightly
plastic (till) .

Gravel and rocks, coarse, cobbly ;
tough drilling ; much shale .

FORT UNION FORMATIO N

Claystone, sandy, silty, greenish -
gray to medium-dark-gray, tight ,
cohesive, brittle .



NDSWC 5824

LOCATION : 145-078-26DAA

ALTITUDE : 191 0
(FT, NGVD)

DATE DRILLED : 9/17/7 0

DEPTH : 200
(FT)

8 0

POTENTIAL (MVl DESCRIPTION OF DEPOSIT S

GLACIAL DRIF T

0-1

	

Topsoil,

	

silty,

	

sandy,

	

pebbly ,
brownish-black.

1-25 Clay, silty, moderately sandy ,
pebbly, moderate-yellowish-brown ,
moderately cohesive and plastic ,
oxidized ; cobbles (till).

25-34 Clay, silty, slightly sandy, pebbly ,
olive-gray, cohesive, moderatel y
plastic, calcareous ; a few cobbles
(till) .

34-36 Sand, gravelly, very clayey, fine
to very coarse, angular to sub -
rounded, poorly sorted .

36-40 Clay, silty, slightly sandy, pebbly ,
olive-gray, cohesive, moderatel y
plastic, calcareous ; a few cobbles
(till) .

40-43 Sand, very fine to medium, sub -
angular to subrounded, moderatel y
well sorted ; mostly quartz an d
shale .

43-90

	

Clay, silty, moderately sandy t o
sandy, pebbly, olive-gray to
medium-gray, cohesive, plastic ,
lignitic; a few cobbles (till).

90-105 Clay, very silty, very cohesive ,
highly plastic, very calcareous ;
medium dark gray with light-
olive-gray laminations (fluvial) .

105-161

	

Clay, silty, moderately sandy ,
pebbly,

	

olive-gray,

	

cohesive ,
moderately plastic, calcareous ;
gravelly in places; a few cobbles
(till) .

FORT UNION FORMATIO N

161-200

	

Shale, moderately sandy to sandy,
clayey,

	

medium-dark-gray

	

to
brownish-gray,

	

noncalcareous ;
bedded ; quartz and mica grains.



145-078-28BC A
(Log modified from U .S. Bureau of Reclamation )

Altitude : 1863 feet Date drilled : 6/01/55

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Topsoil	 0.8 0. 8
Sand, coarse, cobbly, and gravelly	 20.2 2 1
Clay (glacial till), gray	 5 26
Clay (glacial till), silty, sandy, gray	 8 34
Clay (glacial till) ; occasional boulders 	 23 57

8 1



NDSWC 1024 4

LOCATION : 146-074-1000C

	

DATE DRILLED : 8/30/7 8

DEPTH : 380
(FT )

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

	

0-1

	

Topsoil, sandy, brownish-black.

	

1-12

	

Till, clayey, yellowish-brown, oxi-
dized .

	

12-30

	

Till, silty, grayish-brown, partiall y
oxidized .

	

30-60

	

Till, silty, medium-gray to dark-
gray ; some lenses of gravel .

	

60-239

	

Till, sandy, medium-gray to dark-
gray ; abundant detrital lignite .

239-267 Sand, medium to very coarse ;
gravelly in places; interbedded
with lenses of sandy clay .

ALTITUDE : 195 5
(FT, NGVDI

POTENTIAL (MV)

	

RESISTANCE (OHMS )

82



NDSWC 10244, Continued

LOCATION : 146-074-1000C

ALTITUDE : 1955
(FT, NGVD )

POTENTIAL (MV)

DATE DRILLED : g/30/78

DEPTH : 38 0
(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

283-292

	

Till, gravelly, medium-gray to dark-
gray, tight; cobbles.

292-324

	

Till, silty, dark-gray, tight.

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

353-366

	

Sandstone, clayey, very fine to
medium, grayish-green.

372-380

	

Sandstone, clayey, very fine to
medium, greenish-gray .

83



NDSWC 5250

LOCATION : 146 .074-21000

	

DATE DRILLED : 10/11/i ,

ALTITUDE : 1980

	

DEPTH : 642
(FT, NGV01

	

IFT)

POTENTIAL IMVI

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-20 Clay, sandy, silty, pebbly,
moderate-yellowish-brown, moder-
ately tight to tight .

20-304 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight ; sand
and gravel lenses (till).

20

40

60

80
S

I
10 0

120

14 0

16 0

18 0

20 0

220

240
84



NDSWC 5250, Continued

LOCATION : 146-074-21000

	

DATE DRILLED : 10/11/7 7

1980ALTITUDE :
(FT, NGVO)

DEPTH : 642
(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

304-396 Clay, sandy, silty, olive-gray, tight ,
cohesive, very slightly plastic to
brittle ; sand lenses from 354 to
364 and 366 to 374 feet (till) .

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

	

396-429

	

Sandstone, fine, medium-light-gray
dark-greenish-gray, rounded,

well-sorted, very glauconitic.

429-525 Claystone, very sandy, silty,
medium-dark-gray to greenish-gray,
tight, cohesive ; with sandy interval s
from 453 to 466 and 493 to 503
feet.

85



NDSWC 5250, Continued

RESISTANCE (OHMS)

LOCATION : 146-074-21 CC C

ALTITUDE : 1980
(FT, NOVO )

POTENTIAL IMvi

DATE DRILLED : 10/11/7 7

DEPTH : 642
(FTI

DESCRIPTION OF DEPOSIT S

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED, Continue d

	

525-530

	

Sandstone; highly cemented wit h
calcite .	

	

530-560

	

Claystone, very sandy, greenish -
gray, tight, cohesive-

	

560-566

	

Sandstone, highly indurated ; wit h
limestone showing in the cuttings .

566-607 Claystone, very sandy, greenish -
gray, tight, cohesive; becoming
shale after 580 feet ,

PIERRE SHAL E

	

607-642

	

Claystone to shale, black to grayish-
black, tight, hard, brittle.

86



NDSWC 535 1

LOCATION : 146-074-32BBA

	

DATE DRILLED : 7/27/7 8

ALTITUDE : 2025

	

DEPTH : 21 5
(FT, NGVD)

	

(FT )

POTENTIAL (Mv)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-15

	

Clay,

	

sandy,

	

silty,

	

pebbly ,
yellowish-brown, moderately tight,

20

	

cohesive, slightly plastic, oxidized
(till) .

15-167 Clay, sandy, silty, pebbly, slightl y
bouldery, medium-dark-gray to
olive-gray, tight (till).

4 0

6 0

80

100

12 0

140

160

FORT UNION FORMATIO N

167-215 Sandstone, fine, green to greenish -
gray, friable ; some gray shale;
indurated from 17 to 183 feet.

220

240

18 0

200
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NDSWC 5349

LOCATION : 146-075-04BBB

	

DATE DRILLED : 7/25/7 8

ALTITUDE : 2030

	

DEPTH :

	

25 5
(FT, NGVD)

	

(FT )

POTENTIAL IMVI

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-40 Clay, sandy, silty, pebbly,
moderate-yellowish-brown, moder-
ately tight to tight, cohesive,
oxidized (till).

40-182 Clay, sandy, silty, pebbly, slightly
bouldery, olive-gray, tight, very
slightly plastic ; sandy and boulder y
from 152 to 158 feet (till) .

60 -

20 -

40 -

FORT UNION FORMATIO N

Claystone to shale, medium-light-
gray

	

to

	

greenish-gray,

	

tight ,
cohesive, bentonitic, slightl y
glauconitic ; with some interbedde d
sandstones .

80 -

100 -

120 -

140 -

160 -

180 -

200 -

220 -

240 -
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NDSWC 5349, Continued

LOCATION : 146-075-0488 8

ALTITUDE : 2030
(FT, NGVDI

DATE DRILLED : 7/25/78

DEPTH: 255
(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

- 260

- 280

- 300

320

340

36 0

380

400

420

440

460

480
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NDSWC 1101 5

LOCATION :

	

146-075-08ADD

	

DATE DRILLED :

	

8/08/7 9

ALTITUDE :

	

2040

	

DEPTH :

	

47 0
(FT. NOVO)

	

(FT )

POTENTIAL (Mv)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

	

0-1

	

Topsoil, sandy, brownish-black .

	

1-18

	

Till, silty, pebbly, yellowish-brown,
oxidized.

	

18-46

	

Till, silty, pebbly, brownish-gray,
partially oxidized .

20

40

46-101

	

Till, silty, medium-gray ; occasiona l
gravel lens .

60

80

101-108ZSand, very fine to fine, subrounded ;
mostly quartz and shale .

100 -

108-260

	

Till, silty, gravelly, dark-gray .

120 -

140 -

160 -

180 -

200 -

220

240

J

90



NDSWC 11015, Continue d

LOCATION :

	

146-075-08AD D

	

DATE DRILLED : 8/08/7 9

204 0ALTITUDE :
(FT, NOVO)

DEPTH: 470
(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

260-332

	

Till, silty, dark-gray ; occasiona l
thin lenses of sand and gravel .

332-342

	

Gravel, fine to medium ; 30 percent
medium to coarse	 sand ; subangular
to rounded.

342-349

	

Sand, clayey;—fine to coarse,
subrounded .

349-380

	

Gravel, fine to medium ; 30 percent
coarse sand ; subrounded .

380-424

	

Till	 brownish-gray ; with blocks of
sandstone and shale .

424-443-==Gravel,	 fine to coarse ; about 2 0
percent medium to coarse sand ;
subrounded .

	 443-470 Till, yellowish-brown—to grayish-
brown; some oxidized rock
fragments.
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NDSWC 525 3

LOCATION : 146-075-19ADA

	

DATE DRILLED : 10/14/7 7

ALTITUDE : 201 0
(FT, NGVD)

DEPTH : 352
(FT )

POTENTIAL (MVI	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

40-54 Sand, fine to coarse, mostl y
medium to coarse, subrounded to
rounded, well-sorted; mostly quart z
with carbonates and shale; som e
detrital lignite.

54-61 Clay, sandy, silty, pebbly, olive-
gray, tight, cohesive, very slightl y
plastic (till).

61-77 Gravel, fine to coarse, angular to
subrounded, poorly sorted ; mostly
carbonates with shale and som e
quartz ; much coarse to very coarse
sand (quartz and carbonates) .

	

77-276

	

Clay, sandy, silty, pebbly, olive-
gray, tight, cohesive, very slightl y
plastic (till) .

120 -

140 -

160 -

180 -

- 200 -

220 -

240

100 -

2 0

4 0

6 0

80 -

J

	

92

0-20 Clay, sandy, silty, pebbly,
moderate-yellowish-brown, moder-
ately tight to tight, cohesive,
slightly plastic, oxidized (till) .

20-40 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight, very
slightly plastic (till) .



NDSWC 5253, Continued

LOCATION : 146-075-19ADA

	

DATE DRILLED : 10/14/77

ALTITUDE : 2010

	

DEPTH : 352
(FT, NGVD)

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

	

276-292	 Sand and gravel ; sand is fine to veryrarse, subangular to rounded, and
mostly quartz with carbonates and
	 777 shale ; gravel is fine to mediu m

with some coarse, angular to
subrounded, and mostly carbonate s
and shale with some quartz and
granitics.

292-303 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight ,
cohesive, very slightly plastic (till) .

303-324j Sand and gravel ; sand is fine to very
	 -coarse, subangular to rounded, and

mostly quartz with carbonates and
shale ; gravel is fine to medium
with some coarse, angular to
subrounded, and mostly carbonate s
and shale with some quartz and
granitics; slightly coarser than from
276 to 292 feet .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

324-352 Sandstone, medium, greenish-gra y
to dark-green, glauconitic ; with
fines.

380

400

420

440

460

48 0

- 340

260

- 280

- 300

- 320

360
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146-075-27CAC
(Log from Bower Drilling Co. )

GEOLOGI C
SOURCE MATERIAL

Date drilled :

THICKNES S
(FEET)

8/01/7 5

DEPT H
(FEET)

Topsoil	 1 1
Yel low sand	 3 4
Yel low clay	 66 70
G ra ve l	 2 72
Brown clay	 °	 78 150
Gray clay and small stones 	 162 .5 312 . 5
R o c k s	 .5 31 3
Gray sand and fine gravel 	 13 326

146-076-01DD D
(Log from Feickert Drilling Co . )

Altitude : 1995 feet Date drilled : 5/03/73

Gravel and sand	 50 50
Clay	 45 95
Sa nd	 45 140
Cla y	 15 155
Sand and gravel	 25 180

146-076-03DD C
(Log from Russell Drilling Co . )

Altitude : 1980 feet Date drilled : 2/28/76

Brown till	 23 23
Blue till	 °	 268 29 1
Gravel	 3 294
Gravelly till	 308 602
Rocky till	 28 630
Fine sand and gravel	 50 680
Till : with gravel layers	 62 742

9 4



NDSWC 5355

LOCATION : 146-076-03DD D

ALTITUDE : 1980
(FT, NGVDI

DATE DRILLED : 7/28/78

DEPTH : 67 5
(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-15 Clay, very sandy, silty, pebbly ,
moderate-yellowish-brown, soft to
moderately tight, cohesive, slightl y
plastic, oxidized (till) .

15-604 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight ,
cohesive ; several small gravel layers
between 480 and 560 feet (till) .

95



NDSWC 5355, Continued

LOCATION : 146-076-03 D D D

ALTITUDE : 198 0
(FT, NGVD)

DATE DRILLED : 7/28/7 8

DEPTH : 675
(FT )

POTENTIAL (Mv)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

260

280 -

300 -

320 -

340 -

360 -

380 -

400 -

420 -

440 -

460

480
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NDSWC 5355, Continued

LOCATION : 146.076-03 D D D

ALTITUDE : 1980

DATE DRILLED : 7/28/7 8

DEPTH : 675
(FT, NGVO)

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

	

604-609

	

Claystone, silty, medium-gray to
brownish-gray,

	

tight,

	

cohesive,
brittle,

	

slightly

	

carbonaceous,
slightly bentonitic.

609-675 Sandstone, fine to medium, light -
gray to green, rounded ; glauconiti c
and indurated from 346 to 350
feet .

97



NDSWC 5829

LOCATION : 146-076-19CDD

	

DATE DRILLED : 9/22/7 0

ALTITUDE : 1950
(FT, NGVO)

DEPTH : 600
(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

	

0-1

	

Topsoil, silty, clayey, pebbly ,
grayish-black.

1-29 Clay, very silty, moderately sandy,
pebbly, moderate-yellowish-brown ,
moderately cohesive and plastic,
oxidized ; a few cobbles (till) .

	

29-300

	

Clay, silty, slightly sandy, pebbly,
olive-gray, cohesive, moderately
plastic,

	

calcareous ;

	

occasiona l
cobbles and lignite fragments (till) .

60 -

BO -

100

120

14 0

160

180

200

22 0

240 -

20

40 -
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NDSWC 5829, Continued

LOCATION : 146-076-19C D D

	

DATE DRILLED : 9/22/70

ALTITUDE : 1950

	

DEPTH : 600
(FT, NGVD)

	

(FT )

9 9

POTENTIAL (MV) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

300-416 Clay, silty, moderately sandy,
pebbly, olive-gray, cohesive, moder-
ately plastic, calcareous; a few thi n
gravelly sand lenses; a few cobbles;
occasional lignite fragments (till) .

416-429 Sand, slightly gravelly, clayey, silty ,
very fine to coarse, mostly fine t o
medium, subangular to rounded,
moderately well sorted ; mostl y
quartz; some carbonates, feldspar,
and lignite ; no water loss.

429-472 Clay, very silty, sandy, pebbly ,
olive-gray to medium-dark-gray ,
moderately cohesive and plastic ,
calcareous; a few thin sand lenses
(till) .

	

472-563

	

Clay, very silty, very sandy t o
sandy,

	

pebbly, olive-gray to
medium-dark-gray,

	

moderatel y
cohesive,

	

plastic,

	

calcareous;
numerous gravelly sand layers (till) .



NDSWC 5829, Continued

RESISTANCE (OHMS)

LOCATION : 146-076-19CD D

ALTITUDE : 1950
I FT, NGVDI

POTENTIAL IMV)

DATE DRILLED : 9/22/70

DEPTH : 600
(FT )

DESCRIPTION OF DEPOSIT S

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED

563-600

	

Sandstone, slightly clayey, very
fine to fine, dark-greenish-gray to
dark-brownish-gray, subangular ,
consolidated, loosely cemented ,
noncalcareous, micaceous; bedded .

100



NDSWC 5254

LOCATION : 146-076-27AAA

	

DATE DRILLED : 10/17/77

ALTITUDE : 1970

	

DEPTH :

	

642
(FT, NOVO)

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-35

	

Clay,

	

sandy,

	

silty,

	

pebbly ,
moderate-yellowish-brown, very
slightly plastic, oxidized ; moder-
ately tight to tight after 20 feet
(till).

	

35-617

	

Clay, sandy, silty, pebbly, slightl y
gravelly,

	

medium-dark-gray

	

to
olive-gray, tight, cohesive, very
slightly plastic; very gravelly from
586 to 597 feet (till) .

- 6 0

- 80

- 100

120

14 0

160

180

200

22 0

240

- 20

- 40
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NDSWC 5254, Continued

LOCATION : 146-076-27AAA

	

DATE DRILLED : 10/17/77

197 0ALTITUDE :
I FT, NGVD)

DEPTH : 642
(FT I

POTENTIAL (MV1

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

102



NDSWC 5254, Continued

LOCATION : 146-076-27AA A

ALTITUDE : 1970
(FT, NGVD I

POTENTIAL (MV(

	

RESISTANCE toHMS)

DATE DRILLED : 10/17/7 7

DEPTH: 642
(FT )

DESCRIPTION OF DEPOSIT S

500

520

540

560

580

600

620

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED

617-642

	

Sandstone, very fine to fine,
medium-light-gray to greenish-gray ,
roundeg,

	

moderately

	

tight,
glauconitic.

640

660

680

700

720
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146-076-33DA A
(Log from Russell Drilling Co. )

Altitude:

GEOLOGI C
SOURCE

1980 feet

MATERIAL

Date drilled :

THICKNESS
(FEET)

1/07/7 5

DEPT H
(FEET )

Topsoil	 •	 1 1
Yellow till	 34 3 5
TiII	 316 35 1
Gravel and sand	 5 35 6
TiII	 °	 • 184 540
Shale 20 56 0
Sand	 80 640

146-077-03BB D
(Log modified from U .S. Bureau of Reclamation )

Altitude : 1920 feet Date drilled : 8/26/68

Topsoil, organic ; silty sand ; black	
Silty sand ; 20 percent silty fines; trace of clay ; 20

percent fine gravel ; some medium-size gravel ; fine
to medium sand from 13 to 15 feet ; glaciofluvial ;

0.5 0 . 5

brown	 °	 °

Clay (glacial till), silty, sandy; fine gravel and lignite;
17 .5 1 8

sandy from 24 to 25 feet ; brown	 8 26
Silt ; fine sandy silt; calcareous; brown	
Silty sand; uniform fine grain ; 30 percent silty fines;

4 30

calcareous; glaciofluvial; brown	
Silt ; fine sandy silt; slight acid reaction ; fine sand lens

11 4 1

at 50 feet; gray	 19 60
Silty sand; uniform fine sand; glaciofluvial ; gray	 7 67
Silt ; fine sandy silt; glaciofluvial; gray	 8 75
Silty sand; uniform very fine grain ; glaciofluvial ; gray	
Silt ; fine sandy silt; till from 105 to 106 feet ;

6 81

glaciofluvial ; gray	 39 12 0

146-077-03CB B
(Log modified from U.S. Bureau of Reclamation)

Altitude : 1897 feet Date drilled : 6/08/5 5

Sand, fine, and coarse gravel ; brown	
Sand, medium ; lignite throughout; some coarse

15 .5 15. 5

gravel ; gray	 °---	 11 .5 2 7
Sand and gravel, clayey and silty	 3.5 30. 5
Silt; medium sand and lignite patches ; gray	 4.5 35
Clay (glacial till), sandy, gray	 15.4 50 . 4
Sand, silty, gray	 13.1 63 . 5
Clay (glacial till), gray	 11 .5 75
Sand, silty, gray	 •	 10 85

10 4



146-077-04A DA
(Log modified from U .S. Bureau of Reclamation)

Altitude : 1913 feet Date drilled : 6/14/66

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Topsoil, organic ; silty fine sand; black	 0.5 0. 5
Silty sand, calcareous; 15 percent silty fines; 2 0
percent fine gravel ; well-graded sand ; tan to brown	 7 .5 8

Sand, calcareous, well-graded; with 10 percent fine
gravel ; clean to silty ; tan to brown	 5 1 3

Clay (glacial till), silty, sandy; lignite ; fine gravels ; gray	 8.5 21 .5
Silty sand ; very fine to silty fine sand ; 40 percen t
silt ; glaciofluvial ; brown to gray	 18.5 4 0

Clay (glacial till),

	

silty, sandy, gravelly ; silt zon e
from 47 to 50 feet; clay laminations; gray	 11 .5 51 .5

Silt; very fine clean sand ; silty clay ; glaciofluvial ;
g ray	 8.5 6 0

Silty sand ; lenses of clean fine sand ; lignite; 30 percent
silty fines ; glaciofluvial ; gray	 14.5 74. 5

Clay (glacial till) and gray till	 5.5 8 0
Silt; very fine sandy silt; lenses of clean fine sand ;
glaciofluvial ; gray	 27 10 7

Sand ; very fine sand ; silty in zones; some lignite;
glaciofluvial; gray	 11 11 8

Silt; very fine sandy silt; lignite slack ; dark silt ;
silty clay lenses ; lacustrine	 51 .5 169. 5

Clayey silt, very silty ; some coarse angular sand ;
lignite and fine gravels; slight acid reaction ; gray	 10.5 18 0

Clay, silty, sandy ; fine to medium subrounded
gravels throughout; slight acid reaction; dark gray	 120 30 0

146-077-04DB D

Altitude :

(Log modified from U.S. Bureau of Reclamation)

1900 feet Date drilled : 8/09/68

Topsoil, organic ; sandy clay ; black	 1 1
Sandy clay ; silty sandy scattered fine gravel 	 8 9
Silty clay, calcareous, glaciofluvial, dark-gray	 6 1 5
Clay (glacial till), silty, sandy ; fine gravel ; lignite ;
slight acid reaction ; dark-gray	 12 2 7

Clayey silt ; clay lenses; till finger from 30 to 3 1
feet ; slight acid reaction ; glaciofluvial ; dark gray	 19 4 6

Sandy silt ; very fine uniform grain; calcareous;
glaciofluvial ; gray	 14 6 0

Clay (glacial till), silty, sandy; gravel ; lignit e
throughout ; slight acid reaction ; dark gray	 6 6 6

Silty sand, very fine, calcareous, glaciofluvial, gray 	 3 6 9
Clay (glacial till), silty, sandy; gravel ; lignite fragments
throughout; calcareous; dark gray	 10.5 79. 5

Silt; sandy zones ; clayey zones ; calcareous; glaciofluvial	 15 94. 5
Clay (glacial till), calcareous, silty, sandy ; gravel ; lignite
throughout ; dark gray	 15.5 11 0

Sitt; sand tenses ; calcareous ; glaciofluvial ; dark gray	 5 11 5
Clay (glacial till), calcareous, silty; sandy lignite
throughout; dark gray	 4.5 119. 5

Silt, calcareous, glaciofluvial, gray 	 .5 120

10 5



NDSWC 5264

LOCATION : 146-077-07AAB

	

DATE DRILLED : 10/26/77

ALTITUDE : 1890

	

DEPTH :

	

42 2
(FT, NGVDI

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-17 Clay, sandy, silty, pebbly ,
moderate-yellowish-brown, sticky,
moderately tight, cohesive, slightl y
plastic, oxidized (till) .

17-101 Clay, very sandy, silty, slightl y
pebbly, medium-dark-gray, soft t o
moderately tight, cohesive, slightl y
plastic (till) .

101-158 Sand, very fine to medium,
rounded, well-sorted ; mostly quartz
with biotite and detrital lignite ;
taking a little water.

158-319 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight ,
cohesive, very slightly plastic (till).

- 40

- 20

60 -

100 -

120 -

140 -

160 -

180

200

220

240 -
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NDSWC 5264, Continued

LOCATION: 146-077-07AA B

ALTITUDE : 1890
(FT, NGVDI

DATE DRILLED :

DEPTH : 422
(FT)

10/26/77

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

319-360 Sand (80 percent) and gravel (20
percent) ; sand is fine to very
coarse, subangular to rounded, an d
mostly quartz with carbonates and
some shale and lignite ; gravel i s
fine to medium, angular to sub -
rounded, and mostly carbonate s
with shale, quartz, and lignite ;
some cobbles ; much finer after
348 feet.

360-388 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight,
cohesive, very slightly plastic (till) .

HELL CREEK FORMATION-
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

388-399 Claystone, silty, sandy, medium-
light fray to greenish-gray ; with
carbonaceous streaks.

	

399-402

	

Sandstone, highly indurated .

402-422 Claystone, silty, sandy to very
sandy, medium-light-gray to dark-
green, tight, glauconitic.

107



NDSWC 5258

LOCATION : 146-077-08CCB

	

DATE DRILLED : 10/21/7 7

ALTITUDE : 1890
(FT. NOVO)

DEPTH :

	

502
(FT )

POTENTIAL IMVI

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-10

	

Clay, sandy, silty, pebbly, slightl y
gravelly, moderate-yellowish-brown ,

	

- 20

	

moderately

	

tight,

	

cohesive ,
oxidized (till) .

10-459 Clay, sandy, silty, pebbly, gravelly ,
medium-dark-gray to olive-gray ,
moderately tight to tight, cohesive ,

- 40 very slightly plastic ; quite gravell y
from 120 to 160 and 390 to 40 0
feet (till) .

- 8 0

80

100

120

140 -

160 -

180 -

200 -

220 -

240 -
108



NDSWC 5258, Continued

LOCATION : 146-077-08CC B

ALTITUDE 1890
(FT, NGVD I

POTENTIAL (MVI

DATE DRILLED : 10/21/77

DEPTH : 502
(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

- 26 0

280

300

32 0

340

360

380

420

40 0

440

46 0

480 -
109

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

459-471 Claystone and siltstone, sandy ,
very silty, greenish-gray, tight ,
cohesive, brittle, slightly carbona-
ceous, slightly bentonitic .

471-494 Sandstone, fine to very fine,
greenish-gray to dark-gray, tight ,
glauconitic .



NDSWC 5258, Continued

LOCATION : 146-077-08CCB

	

DATE DRILLED : 10/21/77

DEPTH : 502
(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

1890ALTITUDE :
(FT, NGVD )

POTENTIAL (row

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED, Continued

494-502 Claystone and siltstone, very
silty, sandy, greenish-gray, tight ,
cohesive, slightly plastic to brittle .

146-077-09AB B
(Log modified from U .S . Bureau of Reclamation )

Altitude : 1902 feet Date drilled : 3/10/5 5

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Topsoil	 1 .5 1 . 5
Clay, silty, dry, brown	 23 4. 2
Sand, fine, poorly graded ; trace of silt ; buff	 2.8 7
Clay (glacial till) ; gravel; gray	 55.5 62. 5
Sand, fine ; borderline silt; unstratified ; gray	 7.5 70
Silt ; some very fine sand ; gray	 6 76
Sand, very fine, clean to very silty, gray	 29 105

11 0



146--077-09CAB
(Log modified from U .S. Bureau of Reclamation )

Altitude : 1901 feet Date drilled : 7/01/66

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Topsoil, organic, silty ; clayey sand ; black	 1 .8 1 . 8
Sandy clay (till) ; gravelly from 5 to 10 feet; graded

sand ; moderate acid reaction; brown	 10.2 1 2
Clay (glacial till), silty ; sandy fine to medium gravels ;
some coarse gravel; lignite throughout ; calcareous;

128 140
Silty clay; hard fine sand; fine silt; calcareous;

I!acustrine; gray	 12 152
Silt; very fine sand ; silty clay ; some acid reaction ;

lacustrine; gray	 11 163
Clay (glacial till) ; very silty to 169 feet; some pebbles;

silty sandy lignite fragments ; gray 18 18 1
Silt; clayey to very fine sandy silt ; glaciofluvial ;

light gray to dark gray	 4 .2 185 .2
C ;ay (glacial till), silty, sandy ; gravel and lignite
throughout; moderate acid reaction ; cobbles an d
boulders from 280 to 285 feet ; gray	 104 .8 290

Silty sand ; lignite slack ; clayey laminations; shale
fragments ; gray	 5 295

Sand, dense ; fine to medium sand ; trace of silt ;
glaciofluvial ; light green	 5 300

146-077-12AAA

Altitude :

(Log from Huber Drilling )

1980 feet Date drilled : 9/02/70

Topsoil, black, sandy	 2 2
Yellow clay ; with brown streaks	 30 32
Blue clay	 21 53
Rock

	

— 2 55
Blue clay	 •	 63 11 8
Sand	 1 11 9
Blue clay	 3 122
Sand and gravel ; quite coarse bottom 5 feet--•--• 	 18 140

146-077-13BCA
(Log from Driver Well Drilling, Inc .)

Date drilled : 5/01/75

Topsoil	 2 2
Brown clay and rock	 24 26
Blue clay	 49 75
Mixed gravel and blue clay 	 15 90

11 1



NDSWC 5343

LOCATION : 146-077-13CBC

	

DATE DRILLED :

	

7/13/78

	

ALTITUDE :

	

1900

	

DEPTH :

	

43 5

	

(FT, NGVO)

	

(FT )

	

GAMMA

	

NEUTRO N

	

RAY

	

(API)

	

DESCRIPTION OF DEPOSIT S

GLACIAL DRIF T

0-20 Clay, silty, sandy, pebbly, light-gray
to yellowish-brown, moderately
tight to tight, cohesive, brittle,
oxidized ; gravelly to 3 feet (till) .

	

20-224

	

Clay, silty, sandy, pebbly, medium -
dark-gray to olive-gray, tight (till) .

Sand, fine to very coarse, sub-
rounded to rounded, fairly well
sorted, lignitic; with some fine
subangular gravel ; 60 percen t
quartz, 30 percent carbonate, and
10 percent shale grains.

Clay, sandy, silty, pebbly, olive-
gray, tight, cohesive, very slightl y
plastic; sand from 270 to 280
feet (till) .

224-236

112



NDSWC 5343, Continued

LOCATION : 146-077-13CBC

	

DATE DRILLED :

	

7/13/78

ALTITUDE : 1900

	

DEPTH :

	

43 5
(FT, NGVDI

	

(FT)

GAMMA
RAY

NEUTRO N
(API) DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

8-435 Claystone and shale, silty, slightly
sandy, medium-light-gray to brown ,
tight, cohesive, brittle, carbona-
ceous, bentonitic ; very sandy fro m
387 to 404 feet.

113



146-077-16BAA
(Log modified from U .S. Bureau of Reclamation )

Altitude: 1895 feet Date drilled : 2/08/73

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Topsoil, organic ; clay with fine sand ; slight aci d
HCL reaction ; black	 1 1

Sandy clay (glacial till) ; 40 percent coarse sand ;
55 percent medium fines; 5 percent gravel ;
lignite; calcareous ; reddish brown	 6 7

Clay (glacial till) ; silty clay ; clay fines; 30 percen t
coarse sand ; 5 percent gravel ; 3/4-inch lignite
fragments throughout ; calcareous; grayish brown	 93 100

146-077-17AC D

Altitude :

(Log modified from U.S . Bureau of Reclamation)

1896 feet Date drilled : 1/25/5 5

Topsoil	 0.6 0. 6
Clay (glacial till), silty, sandy, pebbly, brown	 29.4 3 0
Clay (glacial till) ; clayey sandy silt; pebbly ; gray	 55 8 5

146-077-17CD D

Altitude :

(Log modified from U .S. Bureau of Reclamation )

1856 feet Date drilled : 2/22/55

Ice and water	 4 .8 4 .8
Clay, silty, sandy, pebbly, brown 	 7 .7 12 .5
Clay (glacial till), silty, sandy, pebbly, gray	 47 .5 60

11 4



146-077-17DB C
(Log modified from U.S . Bureau of Reclamation)

Altitude: 1864 feet Date drilled : 5/22/69

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET)

0 .5 0 .5
Silt ; 25 percent fine sand ; trace of clay ; calcareous ;

4.5 5
Clay, silty ; pea gravel ; calcareous ; glaciofluvial ; gray	 4 9
Clay ; lignite fragments; some sand ; glaciofluvial ;

5 1 4
Clay (glacial till), sandy, silty ; scattered gravel and
lignite ; zones of 100 percent sand to 100 percen t
clay in 3-foot stratifications	 46 60

sandy zones ; lignite slack; calcareous ; glaciofluvial ;
5 65

~-077-20ADx

Altitude:

(Log modified from U.S . Bureau of Reclamation)

1874 feet Date drilled : 2/23/73

Topsoil, 1 1
Clayey sand ; 50 percent medium to fine sand; some

1 2
2 4

Clayey sand and gravel ; 50 percent angular grave l
with cobbles and boulders; 30 percent angular

8 1 2
Clay (glacial till), 35 percent sand with some gravel
and 3 1 5

Altitude :

Clay (glacial till) ; 35 percent sand, gravel, and

146-0neoouu
(Log from Russell Drilling Co . )

'1920 feet Date drilled : 1/01/73

Gravel and 20 20
oweclay anatill	 '	 .—. 270 290
m~u	 '--'	 '--- 150 440
«=mvm"/°	 .	 75 51 5
um°=*o~~--'	 '	 45 560
m"/~--'	 '	 '-- 190 750

n 5



146-077-20CDC
(Log modified from U .S. Bureau of Reclamation )

Altitude :

	

1923 feet

	

Date drilled : 12/12/7 2

GEOLOGIC

	

THICKNESS DEPTH
SOURCE

	

MATERIAL

	

(FEET)

	

(FEET )

Sandy clay (topsoil), silty ; 25 percent fine sand ;
fine gravel to 1/2 inch ; calcareous; black	

Sandy clay (subsoil) ; 30 percent fine sand ; fine
gravel to 1/2 inch ; calcareous ; coarse sand ; brown	

Silty sand ; lignite fragments ; 75 percent medium to
fine sand ; 5 percent subrounded gravel ; calcareous ;
brown	

Sand ; 80 percent fine sand ; 15 percent gravel; silt y
fines; scattered lignite ; calcareous ; brown	

Sandy clay ; trace of lignite ; 25 percent coarse sand ;
1/2-inch gravel scattered throughout ; moderately
calcareous; brown	

Poorly graded sand ; 90 percent medium to fine sand ;
trace of gravel	

Sandy clay (glacial till) ; scattered lignite; 5 percent
gravel ; 25 percent coarse sand ; 55 percent clay
fines; brown to gray

Sandy clay (glacial till) ; 30 percent coarse to fine
sand ; 5 percent scattered gravel ; calcareous; gray	

Clay (glacial till) ; 60 to 70 percent silty clay fines;
20 percent coarse to fine sands; scattered gravel ;
lignite fragments ; silty clay to clayey silt ;
calcareous; gray	

146-077-20DCB
(Log modified from U .S . Bureau of Reclamation )

Altitude :

	

1916 feet

Glacial drift :

2 .5 2, 5

2 .5 5

2 7

6 .5 13, 5

1 .2 14. 7

.3 1 5

5 20

1 .5 21 . 5

88 .5 11 0

Date drilled : 7/05/66

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Clay shale ; fine sand ; clay shale from 289 to 300

feet ; dark gray	 •

11 6

Topsoil, organic; sandy clay; dark brown	
Clay (glacial till) ; gypsum lenses; fine gravel an d

lignite ; calcareous; some medium gravel ; silty ;
light gray

Silty clay ; gypsum lenses; silty ; weak HCL reaction ;
fine gravel ; glaciofluvial ; brown and gray	

Clayey silt ; fine lignite slack ; silty clay and sandy silt ;
weak HCL reaction; glaciofluvial; grayish brown	 •	

Clay (glacial till) ; lignite fragments ; fine gravel ;
medium to coarse gravel ; sandy ; weak HC L
reaction ; gray and brown	

Clayey silt; very fine sand ; silty clayey laminations ;
weak HCL reaction ; gray	

Clay (glacial till) ; fine gravel; lignite fragments
throughout; medium and coarse gravel ; weak acid
reaction ; gray	

Clay (glacial till), silty ; fine to coarse gravel ; lignit e
fragments throughout ; calcareous; dark gray	

0 .8 0 .8

6 .7 7 .5

16.5 24

13 .5 37. 5

63.5 10 1

4 10 5

95 200

85 285

15 30 0



NDSWC 525 7

LOCATION : 146-077-21 BBB

	

DATE DRILLED : 10/20/77

ALTITUDE : 1870

	

DEPTH : 422
(FT, NGVDI

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-20 Clay, sandy, silty, pebbly ,
moderate-yellowish-brown, moder-
ately tight, cohesive, very slightl y
plastic, oxidized (till).

20-154 Clay, very sandy, silty, medium -
gray to bluish-gray, smooth, soft ,
sticky, cohesive, slightly plastic
(lacustrine) .

60 -

80 -

100 -

120 -

140 -

154-392 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight ,
cohesive, very slightly plastic ;
gravel layer about 280 and 350
feet (till) .

20 -

40 -

160 -

180 -

200 -

220 -

240
117



NDSWC 5257, Continued

LOCATION : 146-077-21 BBB

	

DATE DRILLED : 10/20/77

ALTITUDE : 1870

	

DEPTH : 422
I FT, NGVD)

POTENTIAL IMVI RESISTANCE IohMSI

(FT I

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

	

392-406

	

Sandstone, very fine to fine ,
rounded,

	

moderately

	

tight ,
glauconitic.

	

406-422

	

Claystone and siltstone, sandy ,
medium-gray

	

to

	

greenish-gray ,
tight, cohesive, slightly bentonitic .

118



NDSWC 582 8

LOCATION : 146-077-21000

	

DATE DRILLED : 9/22/70

ALTITUDE : 1930

	

DEPTH : 260
(FT, NGVD)

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-1

	

Topsoil, silty, clayey, pebbly ,
grayish-black.

	

1-19

	

Clay, very silty, slightly sandy,
pebbly, moderate-yellowish-brown,
moderately cohesive, slightl y
plastic, oxidized ; a few cobble s
(till) .

	

19-186

	

Clay, silty, slightly sandy, pebbly ,
olive-gray, moderately cohesive an d
plastic,

	

calcareous;

	

occasiona l
cobbles and boulders (till).

60

80

100

120

14 0

160 -

186-206 Sand, very clayey, silty, very fine
to coarse, mostly fine to medium,
angular to subrounded, moderately
well sorted ; mostly quartz and
shale; much detrital lignite; no
water loss.

206-243 Clay, silty, slightly sandy, pebbly ,
olive-gray, moderately cohesive ,
moderately plastic to plastic,
calcareous; a few cobbles (till).

- 220 -

- 240 -

- 180 -

20 0

20

40



NDSWC 5828, Continued

LOCATION : 146-077-21CCC

ALTITUDE : 1930
IFT, NGVD)

DATE DRILLED : 9/22/70

DEPTH : 260
IFT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED
260 -

243-260

	

Shale, moderately clayey, slightly
sandy, medium-dark-gray to
brownish-gray, moderately indu-
rated, noncalcareous ; bedded .

280 -

300 -

320 -

340 -

360 -

380 -

400 -

420 -

440 -

460 -

480 -
120



NDSWC 5344

LOCATION : 146-077-25BBC

	

DATE DRILLED :

	

7/13/7 8

ALTITUDE :

	

1940

	

DEPTH :

	

41 5
(FT, NGVO)

	

(FT)

GAMM A
RAY

NEUTRO N
(API) DESCRIPTION OF DEPOSIT S

GLACIAL DRIF T

0-15 Clay, sandy, silty, pebbly ,
moderate-yellowish-brown, moder-
ately tight, cohesive, very slightl y
plastic, oxidized (till) .

15-273 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight ,
cohesive; bouldery and gravelly i n
spots (till) .

121



NDSWC 5344, Continue d

LOCATION :

	

146-077-25BBC

	

DATE DRILLED :

	

7/13/7 8

ALTITUDE :

	

1940
(FT, NGVD I

GAMMA
RAY

NEUTRON
(APO

DEPTH :

	

41 5
(FT )

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

273-337 Sand, fine to medium, rounded ,
well-sorted ; mostly quartz wit h
some carbonates ; poor sample
return .

337-385 Clay, sandy, silty, pebbly, olive-
gray, tight, cohesive ; with boulder s
at 344 to 346, 350 to 352, and 379
to 381 feet .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

385-415 Claystone, very sandy, tight,
cohesive, friable to brittle, slightly
carbonaceous ; medium light gray to
greenish gray with brown streaks.

122



146-077-298BC
(Log modified from U .S. Bureau of Reclamation )

Altitude :

	

1932 feet

GEOLOGI C
SOURCE

	

MATERIA L

Glacial drift :

Date drilled :

THICKNESS
(FEET)

10/27/71

DEPTH
(FEET )

Topsoil	 1 1
Clay (glacial till), silty ; lignite fragments ; some

cobbles ; gravel ; brown	 234 235
Sand, gravel, and lignite 	 40 275

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Clay shale, gray	 25 300

146-077-29CB D
(Log modified from U.S . Bureau of Reclamation )

Altitude:

	

1937 feet Date drilled : 5/15/69

Topsoil (glacial till), organic, black to brown	 1 1
Clay (glacial till), sandy, silty ; scattered gravel ;

lignite throughout; calcareous ; sandy till from
105 to 110 feet; tan-brown-gray	 124 125

146-077-29DB B
(Log from Feickert Drilling Co .)

Date drilled : 6/05/7 3

Topsoil, black	 2 2
Clay; with stones	 8 1 0
Grave l	 13 2 3
Clay, yellow	 10 33
Sand, yellow	 12 45

3 48
Clay, blue	 40 88
Sand, gray	 25 11 3
Clay, blue	 °	 45 15 8
G ravel	 5 16 3
Gravel and rock	 12 17 5
Sand, gray	 °	 3 17 8
Ci rave I	 •	 17 19 5
Gravel and rock	 °	 15 21 0
Clay, blue	 40 25 0
Rock	 1 25 1
Clay, blue	 37 28 8
R o c k	 1 .5 289. 5
Clay, blue	 40.5 330
Fl oc k	 1 33 1
C lay, brown	 °	 39 370
Clay, white	 23 393
Clay, brown	 12 405
Sandy clay	 3 40 8
Sand, blue	 12 420

12 3



146-077-29DD D
(Log modified from U.S. Bureau of Reclamation)

Altitude:

	

1898 feet

	

Date drilled : 3/22/68

GEOLOGIC
SOURCE

	

MATERIAL
THICKNESS DEPT H

(FEET)

	

(FEET)

Topsoil, organic, silty ; fine sandy clay ; gravel ;
black

Clayey sand ; moderate HCL reaction ; fine to
medium sand ; 25 percent fine to medium gravel ;
some coarse gravel ; silty to clayey fines ; gray an d
brown	

Silty sand and gravel ; well-graded sand ; 35 percen t
medium gravel ; 20 percent silty fines; moderatel y
calcareous ; glaciofluvial ; brown	

Sand, fine, uniform, clean, glaciofluvial, brown 	
Sand, fine to medium, well-graded ; fine to mediu m
gravel ; lignite ; 20 percent fine gravel; cobbles;
glaciofluvial ; gray

Silty sand and gravel ; 25 percent fine to medium
low-graded sand; 20 percent silty to clayey lignite;
calcareous ; glaciofluvial ; gray	 2 .5

	

4 2
Sand and gravel ; cobbles ; boulders ; medium to
coarse gravel ; glaciofluvial ; some granite boulders	 6

	

4 8
Clay (glacial till), calcareous, silty, sandy ; gravel ;
sandy clay; lacustrine ; gravelly till ; gray	 42

	

9 0

146-077-30DAB
(Log from Feickert Drilling Co . )

Altitude : 1930 feet Date drilled :

Clay ; with stones	 4 0
Clay ; with coal streaks	 15 0
Sand and gravel	 7
Clay and shale	 63
Sand	 4
Clay and shale	 3 1
Clay, blue	 4 8
Clay, brown	 62
Siltstone, dark-gray	 20
Clay, brown	 1 3
Sandy clay	 7
Clay, blue	 30
Silts-tone, dark-gray	 10

4 4

16 2 0

4 2 4
5 2 9

10 .5 39 .5

8/08/74

40
190
19 7
260
264
295
343
405
425
438
445
475
485

124



NDSWC 526 0

LOCATION : 146-077-31ABA

	

DATE DRILLED : 10/24/7 7

190 0ALTITUDE :
(FT. NGVD)

DEPTH : 262
(FT )

POTENTIAL imvl

	

RESISTANCE (oHms)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-16

	

Clay,

	

sandy,

	

silty,

	

pebbly,
moderate-yellowish-brown, moder -
ately

	

tight,

	

cohesive,

	

slightly
plastic, oxidized (till) .

16-223 Clay, sandy, silty, pebbly, slightly
gravelly, medium-dark-gray to olive-
gray, tight, cohesive, very slightly
plasti to brittle ; gravelly from 152
0 157 feet (till) .

80 -

100 -

120 -

140 -

160 -

180 -

200 -

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

	

220 -

	

UNDIFFERENTIATE D

223-262

	

Claystone,

	

very sandy, silty ,
medium-gray

	

to greenish-gray,
tight, cohesive, brittle .

	

240 -

	

12 5

20 -

40 -

60 -



NDSWC 5260, Continued

LOCATION :

ALTITUDE :
(FT, NGVD)

146-077-31 AB A

1900

DATE DRILLED : 10/24/7 7

DEPTH : 262
(FT )

POTENTIAL (my)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

26 0

280

146-077-32CC A
(Log modified from U .S. Bureau of Reclamation )

Altitude : 1893 feet Date drilled : 12/01/5 4

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Sand and gravel; fine to coarse sand ; silty ; 1 0
percent gravel ; brown	 18 .3 18 .3

Sand and gravel; medium to coarse sand ; fine
to medium gravel ; excess c lay ; gray	 4.7 23

Clay, silty; clay matrix ; crushed shale fragments ;
28 5 1gray	

Clay, silty ; shale fragments ; gray	 20.4 71 . 4
Sand, very fine, clayey ; sandy clay ; gray	 9 .6 81

146-077-32000
NDSWC 525 9

Altitude :

	

1896 feet

	

Date drilled : 10/24/7 7

Sand (60 percent) and gravel (40 percent) ; sand is
fine to very coarse, mostly coarse to very coarse ,
subangular to rounded, and 60 percent quartz, 3 0
percent carbonate, and 10 percent granitic grains;
gravel is fine to coarse, angular to subrounded, an d
60 percent carbonate, 20 percent shale, and 2 0
percent quartz and granitic pebbles ; very cobbly;
abandoned at 38 feet	 38

	

38

12 6



NDSWC 582 7

LOCATION : 146-077-34BA6

	

DATE DRILLED : 9/2117 0

ALTITUDE : 1970

	

DEPTH :

	

220
(FT. NGVOI

	

IFT)

12 7

POTENTIAL (MV) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-1

	

Topsoil, silty, sandy, pebbly,
brownish-black .

1-9

	

Clay, silty, sandy, pebbly, dusky-
yellow,

	

moderately

	

cohesive,
moderately

	

plastic,

	

oxidized ;
cobbles and boulders (till) .

	

9-26

	

Clay, very silty, dusky-yellow to
moderate-yellowish-brown, moder-
ately

	

cohesive,

	

very

	

plastic,
oxidized (fluvial).

	

26-55

	

Clay, very silty, olive-gray to
medium-dark-gray,

	

moderately
cohesive, very

	

plastic, highly
calcareous (fluvial) .

55-150 Clay, silty, slightly sandy, pebbly,
olive-gray, moderately cohesive and
plastic, calcareous ; a few cobble s
(till) .

FORT UNION FORMATIO N

150-220 Shale, moderately clayey, slightl y
sandy to sandy, moderately indu-
rated, slightly calcareous to non-
calcareous; dark grayish brown to
medium dark gray with occasiona l
dark-greenish-gray bedding.



NDSWC 5256, 5256A

LOCATION : 146-077-360001, 2

	

DATE DRILLED : 10/19/7 7

ALTITUDE : 2020

	

DEPTH :

	

72 2
(FT, NOVO)

	

(FT )

POTENTIAL (Mv)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-60

	

Clay, sandy, silty, pebbly, slightl y
gravelly, moderate-yellowish-brown ,

20

	

moderately tight to tight, cohesive ,
brittle, oxidized (till) .

4 0

60
60-95 Clay, sandy, silty, pebbly, slightl y

gravelly, medium-dark-gray to olive-
gray, tight, cohesive, brittle (till) .

95-144 Clay, silty, sandy, medium-gray ,
moderately tight to tight, cohesive ,
nearly brittle; with small inter -
bedded sands (lacustrine) .

144-171 Sand, fine to medium, subrounded
to rounded, well-sorted ; mostl y
quartz with carbonates ; cla y
separation from 156 to 164 feet ;
poor sample.

171-209 Clay, silty, sandy, medium-gray to
medium-dark-gray, tight, cohesiv e
(lacustrine).

80

100

120

14 0

16 0

18 0

200

220 -

240 -

209-239

	

Sand, fine to medium, mostl y
medium, subrounded to rounded .

239-356 Clay, silty, sandy, medium-gray to
medium-dark-gray, tight, cohesive ;
very sandy from 266 to 272 fee t
(lacustrine) .

128



NDSWC 5256, 5256A, Continued

LOCATION : 146-077-360001, 2

	

DATE DRILLED : 10/19/7 7

ALTITUDE : 2020

	

DEPTH : 722
(FT, NGVDI

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

	

356-363

	

Sand, fine to medium, mostly
medium, subrounded to rounded .

363-510 Clay, sandy, silty, very slightl y
pebbly, olive-gray, tight, cohesive ,
very slightly plastic (till) .

129



NDSWC 5256, 5256A, Continued

146-077-360001, 2

2020

POTENTIAL (Mv)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

LOCATION :

ALTITUDE :
(FT, NGVO)

DEPTH : 722
(FT )

DATE DRILLED : 10/19/7 7

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

510-588

	

Sandstone, very fine to fine,
rounded, well-sorted, tight,
glauconitic ; with some small inter-
bedded clays .

588-643 Claystone and siltstone, greenish -
gray to dark-gray, tight, cohesive ,
brittle .

643-682 Sandstone, very fine to fine ,
rounded, well-sorted, moderatel y
tight, glauconitic; with some thi n
clays interbedded .

682-693 Claystone and siltstone, sandy,
greenish-gray to dark-gray, tight,
cohesive, brittle, slightly bentonitic .

PIERRE SHAL E

	

693-722

	

Clay, shaly, black to grayish-black,
tight, hard, brittle, noncalcareous .

130



NDSWC 526 3

RESISTANCE (OHMS)

LOCATION : 146-078-07AA A

ALTITUDE : 2010
(FT . NGVD)

POTENTIAL (MV)

DATE DRILLED : 10/26/7 7

DEPTH: 242
(FT )

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-12 Gravel, fine to coarse, angula r
to subrounded, poorly sorted,
oxidized; mostly carbonates wit h
some quartz, granite, and shale ;
abundant coarse sand; mostl y
quartz and carbonates.

12-22 Clay, sandy, silty, pebbly ,
moderate-yellowish-brown, moder-
ately tight, cohesive, oxidized (till) .

22-47 Sand (70 percent) and gravel (30
percent) ; sand is fine to very
coarse, subrounded to rounded ,
and mostly quartz with carbonate s
and shale; gravel is fine to medium ;
50 percent shale, 40 percent
carbonate, and 10 percent quart z
pebbles; fair sorting.

Clay, sandy, silty, pebbly, gravelly,
medium-dark-gray to olive-gray,
moderately tight to tight, cohesive,
very slightly plastic (till) .

Sand and gravel ; sand is fine to
coarse, subrounded, and mostly
quartz and shale ; gravel is fine to
medium, angular to subrounded,
and mostly shale with carbonate s
and quartz ; moderate sorting .

FORT UNION FORMATIO N

136-242 Claystone, sandy, silty, chocolate -
brown to greenish-gray; some
glauconitic sand with carbonaceous
shale zones .

47-96

96-13 6

131



NDSWC 534 0

LOCATION : 146-078-10AAD

	

DATE DRILLED :

	

6/29/7 8

ALTITUDE :

	

1930

	

DEPTH :

	

335
(FT, NGVO)

	

(FT )

GAMMA
RAY

NEUTRON
(API) DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-15 Clay, sandy, silty, pebbly, dusky -
yellow, moderately tight to tight ,
cohesive, very slightly plastic ,
oxidized (till) .

15-197 Clay, sandy, silty, pebbly, slightl y
bouldery, medium-dark-gray t o
olive-gray, tight (till) .

197-228 Gravel, fine to coarse, angular t o
subrounded ; mostly carbonates an d
shale ; some granitics and lignite ;
some coarse to very coarse sand.

228-305 Clay, sandy, silty, pebbly, olive-
gray, tight, cohesive, very slightly
plastic (till) .

132



NDSWC 5340, Continued

	

LOCATION :

	

146-078-10AAD

	

DATE DRILLED :

	

6/29/7 8

	

ALTITUDE :

	

1930

	

DEPTH :

	

335

	

(FT . NGVD)

	

(FT )

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

305-335 Claystone, quite sandy, tight,
cohesive, brittle; medium light gray
to greenish gray with chocolate -
brown carbonaceous streaks.

-260 -

280 -

- 300 -

-320 -

-340 -

360

380

400

420

440

460

480
133



NDSWC 526 2

LOCATION : 146-078-14BCB

	

DATE DRILLED : 10/25/77

ALTITUDE : 193 5
IFT, NGV01

DEPTH :

	

482
IFT )

POTENTIAL (rake)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-25 Clay, silty, sandy, moderate-
yellowish-brown, sticky, soft to
moderately tight, cohesive, slightly
plastic, oxidized (lacustrine) .

25-124 Clay, silty, slightly sandy, medium-
dark-gray, moderately tight to
tight, nearly brittle (lacustrine) .

40

60

80

100

- 120

124-130 Clay, sandy, silty, pebbly, gravelly ,
medium-dark-gray to olive-gray ,
tight, cohesive, very slightly plasti c

L1

	

(till) .

140
130-142 Sand (60 percent) and gravel NO

percent) ; sand is coarse to ver y
coarse and mostly quartz ; grave l
is fine to coarse, subrounded, an d
mostly carbonates ; poor sorting .

142-238 Clay, sandy, silty, pebbly, gravelly ,
medium-dark-gray to olive-gray ,
tight, cohesive, brittle ; very gravelly
from 194 to 207 feet ; some
lacustrine deposits about 220 feet .

- 180
238-463 Sand (60 percent) and gravel (40

percent) ; sand is fine to very
coarse, mostly coarse to ver y
coarse, subangular to rounded, and
mostly quartz with carbonates;
gravel is fine to coarse, subangula r
to subrounded, and mostly
carbonates with quartz, granitics,
and lignite; fair sorting ; with
extremely gravelly zones from 238
to 264, 274 to 286, and 380 to

	

- 220

	

463 feet .

	

- 240

	

13 4

- 16 0

200

20



NDSWC 5262, Continued

LOCATION : 146-078-14 B C B

ALTITUDE : 1935
(FT, NGVD )

POTENTIAL (MV)

DATE DRILLED : 10/25/7 7

DEPTH : 482
(FT )

RESISTANCE (OHMS'

	

DESCRIPTION OF DEPOSIT S

260 -

- 280 -

-300

-320 -

- 340 -

- 360 -

- 380 -

400

- 420

- 440

- 460 	 463-482

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

Claystone, silty, quite sandy,
greenish-gray to dark-gray, tight ,
cohesive, brittle .

480

	

1 35



NDSWC 5920

LOCATION : 146-078-17000

	

DATE DRILLED : 5113/7 1

ALTITUDE : 1875

	

DEPTH :

	

300
(FT, NGVDI

	

IFT)

POTENTIAL (MV)

	

RESISTANCE IoHMs(

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-1

	

Topsoil, silty, clayey, brownish-
black .

1-24

	

Clay, very silty, sandy, pebbly ,
dusky-yellow

	

to

	

moderate-
yellowish-brown,

	

moderatel y
cohesive, plastic, oxidized (till) .

24-34

	

Clay, silty, moderately sandy ,
pebbly,

	

olive-gray,

	

cohesive ,
moderately plastic, calcareous (till).

34-37

	

Sand, gravelly, fine to coarse ,
angular to rounded, fairly sorted .

37-215

	

Clay, silty, moderately sandy ,
pebbly, olive-gray, cohesive, plastic,
calcareous; gravelly

	

in places ;
cobbles (till) .

215-256

	

Clay, very silty, olive-gray t o
medium-dark-gray, very cohesive ,
highly plastic, calcareous ;
occasional detrital lignite ; wit h
light-olive-gray laminations (fluvial) .

136



NDSWC 5920, Continued

LOCATION : 146-078-17000

ALTITUDE : 1875

DATE DRILLED : 5/13/7 1

DEPTH : 300
(FT, NOVO)

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

	

256-275

	

Clay, silty, moderately sandy ,
pebbly, olive-gray, cohesive,
moderately plastic, calcareous; a
few cobbles (till).

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

275-300 Shale, moderately sandy, silty ,
brownish-gray to light-brownish-
gray, moderately indurated, slightl y
calcareous.

300 -

320 -

146-078-18CD D
(Log from Broneske Well Drilling)

GEOLOGI C
SOURCE MATERIAL

Date drilled :

THICKNES S
(FEET)

10/13/72

DEPT H
(FEET )

Topsoil 2 2
Dirt ; clay, gray; and rock	 °	 21 23
Sand, gravel, and water	 2 25
Clay, gray, and gravel	 43 68
Sand, fine, and water	 18 86
Clay, gray ; sand ; and gravel	 199 285
Sand and gravel ; fine sand on top of coarser

sand and gravel, then clay	 3 288

260

280 -

13 7



NDSWC 5823

LOCATION : 146-078-26DDA

	

DATE DRILLED : 9/17/7 0

DEPTH :

	

280
(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

	

0-1

	

Topsoil, silty, clayey, pebbly ,
brownish-black .

	

1-36

	

Clay, silty, moderately sandy ,
pebbly, moderate-yellowish-brown ,
moderately cohesive, slightl y
plastic, oxidized ; a few cobbles
(till) .

36-203 Clay, silty, slightly sandy, pebbly ,
olive-gray, moderately cohesive an d
plastic, calcareous ; with occasiona l
thin gravel lenses; a few cobbles
(till) .

203-213 Sand, fine to very coarse, mostl y
medium to coarse, angular t o
subrounded, fairly sorted ; inter-
bedded with clay lenses; mostl y
quartz and shale ; some carbonates.

213-221 Clay, silty, slightly sandy, pebbly ,
olive-gray, cohesive, moderately
plastic, calcareous; a few cobbles
(till) .

	

221-236

	

Clay, very silty, very cohesive,
moderately plastic, highl y
calcareous ; medium dark gray with
light-olive-gray laminations (fluvial) .

	

236-250

	

Clay, silty, slightly sandy, gravelly,
pebbly,

	

olive-gray,

	

cohesive,
moderately plastic, calcareous (till) .

ALTITUDE : 1940
(FT, NGVD )

POTENTIAL (MV)

138



NDSWC 5823, Continue d

LOCATION : 146-078-26DDA

ALTITUDE : 1940
(FT, NGVD)

POTENTIAL (MV)

DATE DRILLED : 9/17/70

DEPTH : 280
(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION-
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

260

280

250-266 Sandstone, clayey, very fine to fine,
medium-bluish-gray, subangular to
subrounded, noncalcareous, glau-
conitic, micaceous; mostly quartz .

	

266-268

	

Limestone, medium-gray to dark-
gray, indurated, highly calcareous .

268-280 Shale, moderately clayey, brownish -
gray to medium-gray, noncalcar-
eous; bedded.

300

320

340

360

38 0

40 0

420

440

480 -
139



NDSWC 591 9

LOCATION : 146-078-30AAA

	

DATE DRILLED : 5112/7 1

ALTITUDE : 1875

	

DEPTN :

	

300
)FT, NGVDI

	

(FT )

POTENTIAL (MV)

140

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-1

	

Topsoil,

	

silty, clayey, sandy,
brownish-black.

1-27

	

Clay, very silty, sandy, pebbly ,
dusky-yellow

	

to

	

moderate -
yellowish-brown, moderatel y
cohesive and plastic, oxidized ;
cobbles (till) .

27-84 Clay, silty, moderately sandy ,
pebbly, olive-gray to medium-dark-
gray, cohesive, moderately plastic ,
calcareous; a few cobbles (till).

84-96 Gravel, very sandy, slightly clayey ,
fine to coarse, angular to sub-
rounded, fairly sorted ; mostly
carbonates; some granitics and
shale ; no water loss.

96-102 Clay, very silty, slightly cohesive,
very plastic, highly calcareous;
light olive gray to medium gray
with light-gray laminations (fluvial) .

102-215 Clay, very silty, sandy, pebbly ,
olive-gray, cohesive, moderately
plastic, calcareous ; occasional thin
gravel layer (till) .

215-249 Clay, very silty, very cohesive ,
plastic, highly calcareous ; olive
gray with light-olive-gray lamina-
tions (fluvial) .

RESISTANCE (OHMS)



NDSWC 5919, Continued

LOCATION : 146-078-30AAA

	

DATE DRILLED : 5/12/7 1

ALTITUDE : 187 5
(FT, NGVDI

DEPTH: 300
(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

249-289 Clay, very silty, sandy, pebbly,
gravelly, olive-gray, moderatel y
cohesive, plastic, calcareous (till).

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

	

289-300

	

Shale, moderately sandy, slightl y
clayey, and light-brownish-gra y
indurated moderate to highl y
calcareous siltstone ; sulfurous odo r
upon acidization .

320

340

360

380

400

420

440

460

480

260

280

300

141



NDSWC 592 1

LOCATION : 146-078-30000

	

DATE DRILLED : 5/13/71

1895ALTITUDE :
(FT, NGVD)

DEPTH :

	

50 0
(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-1

	

Topsoil,

	

silty,

	

clayey, sandy ,
grayish-black .

	

1-35

	

Clay, silty, sandy, pebbly, dusky -
yellow

	

to

	

moderate-yellowish-
brown,

	

moderately

	

cohesive ,
moderately plastic, oxidized (till) .

	

35-105

	

Clay, silty, moderately sandy ,
pebbly,

	

olive-gray,

	

cohesive ,
moderately

	

plastic, calcareous ;
cobbles (till) .

105-115 Shale block, very sandy, dark-
greenish-gray, indurated, slightly
calcareous.

	

115-225

	

Clay, silty, moderately sandy ,
pebbly,

	

gravelly,

	

olive-gray ,
cohesive,

	

moderately

	

plastic ,
calcareous (till) .

225-251

	

Clay, very silty, olive-gray to
medium-dark-gray, very cohesive ,
highly plastic, calcareous;
occasional light-olive-gray lamina-
tions (fluvial).

142



NDSWC 5921, Continued

LOCATION : 146.078-30 D D D

ALTITUDE : 189 5
(FT, NGVD )

POTENTIAL (MV)

DATE DRILLED : 5/13/7 1

DEPTH : 500
(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

251-272

	

Clay, silty, moderately sandy ,
pebbly, olive-gray, cohesive,
moderately plastic, calcareous ; a
few cobbles (till) .

272-336., Gravel, very clayey, moderately
sandy, fine to medium, angular to
subrounded, poorly sorted ; 50
percent carbonate, 30 percent
igneous and metamorphic, and
20 percent siliceous rock fragments;
shale, siltstone, and lignite ; no
water loss.

Clay, very sandy, silty, cohesive ,
slightly plastic, moderately
calcareous ; occasional pebbles ; olive
gray with occasional dark-greenish-
gray streaks (till).

Sand, gravelly, moderately clayey ,
very fine to very coarse, mostl y
fine to medium, subangular to
rounded, moderately well sorted ,
moderately lignitic; mostly quartz
and feldspar; some carbonate
grains; no appreciable water loss
with thin mud.

143



NDSWC 5921, Continue d

LOCATION : 146-078-3000D

ALTITUDE : 1895
(FT, NGVD)

DATE DRILLED : 5/13/7 1

DEPTH : 500
(FT)

POTENTIAL (rev'

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continue d

485-495 Gravel and cobbles, sandy, fine t o
coarse, angular to well-rounded ,
fairly sorted ; taking some water.

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED

495-500 Shale, clayey, medium-dark-gray
to dark-gray, well-indurated, non -
calcareous .

50 0

52 0

540

147-074-04BDD
(Log from Russell Drilling Co . )

Altitude :

	

1900 feet

	

Date drilled : 10/19/7 2

GEOLOGIC

	

THICKNESS DEPT H
SOURCE

	

MATERIAL

	

(FEET)

	

(FEET)

Topsoil	 •	 1

	

1
Till ; clay; yellow	 •	 22

	

23
Till ; clay; blue	 167

	

190
Shale, soft	 •	 80

	

27 0
Sand, fine, blue	 •	 25

	

295

144



NDSWC 5350

LOCATION : 147-074-19000

	

DATE DRILLED : 7/26/78

ALTITUDE : 1900
(FT, NOVD)

DEPTH : 69 5
(FT )

POTENTIAL (MV)

	

RESISTANCE (oHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-23 Clay, sandy, silty, pebbly ,
moderate-yellowish-brown, moder-
ately tight to tight, cohesive,
slightly plastic, oxidized (till) .

23-482

	

Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight (till).

- 40 -

- 60 -

- 80 -

- 100 -

- 120 -

-140 -

- 160

- 180

- 200

- 220

- 240

20

145



NDSWC 5350, Continued

LOCATION : 147-074-19000

ALTITUDE : 1900
(FT, NGVD )

POTENTIAL (MV)

DATE DRILLED : 7/26/78

DEPTH : 695
(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

146



NDSWC 5350, Continued

LOCATION : 147-074-19000

	

DATE DRILLED : 7/26/7 8

ALTITUDE: 1900
(FT, NGVD )

POTENTIAL (MV)

DEPTH : 695
(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION-
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

482-532

	

Claystone, light-brownish-gray to
greenish-gray, tight, cohesive,
brittle, bentonitic; slightly carbona-
ceous with sandstone at about 500
feet.

500

520 -

532-573

	

Sandstone,

	

quite

	

silty, fine,
greenish-gray to green, glauconitic.

540 '

560

580 -

573-664 Claystone and siltstone, light-
brownish-gray to greenish-gray ,
tight, cohesive, brittle; with some
silty very dark green sand from 62 4
to 634 feet .

620 -

640

PIERRE SHALE

664-695

	

Shale, black to grayish-black,
tight, cohesive, brittle .

t
r

68 0

- 700

- 720
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NDSWC 1023 8

LOCATION : 147-074-27AAA

	

DATE DRILLED : 8/24/7 8

ALTITUDE : 1970

	

DEPTH :

	

400
(FT, NGVO)

	

(FT)

14 8

POTENTIAL (MV) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

	

0-1

	

Topsoil, sandy, brownish-black.

	

1-12

	

Till, silty, yellowish-brown, oxi-
dized .

	

12-22

	

Till, sandy to gravelly, grayish -
brown .

	

22-41

	

Till, silty, medium-dark-gray.

41-57 Gravel, pebbly, fine to coarse,
subrounded to rounded ; mostl y
carbonates with iron stains; som e
detrital lignite and shale ; 20 percent
coarse sand .

57-217 Till, silty to sandy, medium-dark-
gray; occasional thin lenses of sand
and gravel .

Sand, silty to clayey, medium to
very coarse, subrounded to
rounded ; 25 percent medium gravel .



NDSWC 10238, Continued

LOCATION :

ALTITUDE :
(FT, NGVD)

147-074-27AA A

1970

DATE DRILLED : 8/24/78

DEPTH : 400
(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

~ ► GLACIAL DRIFT, Continue d

24 -271-Sand, gravelly, medium to coarse;
interbedded silty clay .

- 260

-280

300 -

320 -

- 340

360

380 -

400 -

271-328 Sand, clayey, medium to coarse;
gravel lenses.

342-400

	

Clay, salty to very sandy, medium -
gray ; carbonaceous streaks .

328-342

	

Sand, very silty to clayey, very
fine to medium .

a

420 -

- 44 0

- 46 0

- 480
149



NDSWC 1024 5

LOCATION : 147-074-34DDD

	

DATE DRILLED : 8/30/7 8

DEPTH : 400
(FT)

RESISTANCE COHMSI

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-1

	

Topsoil, sandy, brownish-black .

	

1-8

	

Till, yellowish-brown, oxidized ;
some iron stains .

	

8-23

	

Till, sandy, grayish-brown, partially
oxidized .

	

23-50

	

Till, silty to sandy, medium-dark-
gray ; isolated thin lenses of gravel.

	

50-176

	

Till, sandy, medium-dark-gray; with
thin layers of gravel.

	

176-216

	

Till, sandy, pebbly, medium-dark-
gray .

	

216-224

	

Sand, gravelly, medium to coarse ;
granitics, lignite, and shale.

	

224-244

	

Till, silty to sandy, medium-dark-
gray.

15 0

ALTITUDE : 197 6
IFT, NGVO I

POTENTIAL (MV)



NDSWC 10245, Continued

LOCATION .: 147-074-34D D D

ALTITUDE : 197 6
(FT, NGVD)

DATE DRILLED : 8/30/7 8

DEPTH : 400
(Fr )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

GLACIAL DRIFT, Continued

	

244-248

	

Sand, silty, medium to coarse ;
about 20 percent granule gravel .

	

248-316

	

Till, dark-gray; gravelly interval s
or boulders.

- 280

- 300

316-400

	

Till, silty, dark-gray, tight.

}

- 260

380

400

- 320

- 34 0

- 360

420

440

460

480
151



NDSWC 1023 7

LOCATION : 147-075-01 DDD

	

DATE DRILLED : 8/24/7 8

1850ALTITUDE :
(FT. NGVD)

DEPTH :

	

180
(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

	

0-1

	

Topsoil, sandy, brownish-black .

	

1-13

	

Till, silty, yellowish-brown, oxi-
dized .

	

13-21

	

Till, grayish-brown, slightly oxi-
dized .

	

21-30

	

Till, silty, pebbly, medium-dark-
gray.

	

30-68

	

Till, very sandy to gravelly ,
medium-gray.

	

68-78

	

Till, medium-dark-gray, tight .

80-164 Till, medium-dark-gray ; numerou s
lenses of medium gravel every
few feet.

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

	

164-173

	

Sandstone, clayey, fine to medium,
medium-dark-green .

	

173-180

	

Shale, brownish-gray, fissile ; silty
intervals .

152



NDSWC 5267, 5267A

LOCATION : 147-075-030001, 2

	

DATE DRILLED : 11/07/7 7

ALTITUDE : 1850

	

DEPTH : 582
(FT, NGVD)

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-19

	

Clay,

	

sandy,

	

silty,

	

pebbly,
moderate-yellowish-brown, moder -
ately

	

tight,

	

cohesive,

	

slightl y
plastic, oxidized (till) .

19-153 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight,
cohesive, very slightly plastic ; with
a few cobbles (till).

153-175

	

Sand, very fine to coarse, mostl y
fine to medium, subrounded to
rounded,

	

well-sorted ;

	

mostl y
quartz ; some carbonates and shale .

Clay, sandy, silty, pebbly, olive-
gray, tight, cohesive, brittle (till) .

212-244

	

Sand, very fine to medium ,
rounded, well-sorted ; mostl y
quartz with a little carbonate an d
many black specks.

20

40 -

60 -

80

100

120

14 0

16 0

180

200

220

240
153



NDSWC 5267, 5267A, Continued

LOCATION : 147-075-030001, 2

	

DATE DRILLED : 11/07/7 7

ALTITUDE : 1850
(FT, NGVD)

DEPTH : 582
(FT)

15 4

POTENTIAL (MVI RESISTANCE (OHMS(

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

	

244-278

	

Clay, sandy, silty, pebbly, olive-
gray, tight, cohesive, brittle (till) .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

278-342 Saone, fine, medium-light-gray
to green] rounded, well-sorted ,
glauconitic ; with interbedded clay -
stones .

342-410 Claystone, very silty, sandy, tight ,
cohesive, brittle ; medium light gray
to medium gray with greenish tint;
with some thin interbedded sand -
stone; quite sandy after 410 feet .

	

410-442

	

Claystone, very sandy, greenish-
gray .

442-490 Sandstone, fine, greenish-gray to
green, rounded, well-sorted, glau-
conitic ; indurated zone from 480 to
483 feet.



NDSWC 5267, 5267A, Continued

LOCATION :

	

147-075.030001, 2 11/07/7 7DATE DRILLED :

ALTITUDE: :

	

185 0
(FT, NGVD)

POTENTIAL IMV)

DEPTH : 58 2
(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED, Continue d

490-582

	

Shale, medium-gray to grayish-
black,

	

tight,

	

cohesive, brittle,
noncalcareous, siliceous .

155



NDSWC 1101 3

LOCATION :

	

147-075-15AAA

	

DATE DRILLED :

	

8/07/79

ALTITUDE :

	

1848
(FT, NGVD I

POTENTIAL (MV)

DEPTH :

	

27 5
(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

0-1

	

Topsoil, sandy to gravelly, brown .

1-4

	

Gravel, sandy, fine to medium ,
oxidized ; very reddish.

417

	

Till, silty, pebbly, yellowish-brown ,
oxidized .

	17-22

	

Till, pebbly, grayish-brown, partly
oxidized .

22-32

	

Till, pebbly, very silty, dark-gray .

32-88

	

Till, dark-gray ; thin lenses of san d
and gravel .

88-200

	

Till, silty, pebbly, dark-gray.

200-218 Sand, medium to coarse ; 10 percen t
fine gravel ; subrounded to rounded ;
mostly detrital lignite and shale.

	

218-238

	

Sand, fine to medium, subrounded ;
with clay lenses.

	

238-251

	

Sand, medium to coarse; 10 percent
fine gravel ; subrounded to rounded .

156



NDSWC 11013, Continued

LOCATION :

	

147-075-15AAA

	

DATE DRILLED :

	

8/07/7 9

1848ALTITUDE :
(FT, NGVD)

DEPTH: 275
(FT)

RESISTANCE IOHMS)

	

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

260

	

251-260

	

Shale, dark-brown ; carbonaceous to
peaty lenses.

	

260-275

	

Shale, medium-gray, tight.

280

300

32 0

340

360

380

400

420

440

46 0

480
15 7

POTENTIAL (Mv)



NDSWC 534 8

LOCATION : 147-075-17000

	

DATE DRILLED : 7/24/7 8

1990ALTITUDE :
(FT, NGVD)

DEPTH :

	

53 5
(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

158

0-12 Clay, sandy, silty, pebbly,
moderate-yellowish-brown, moder-
ately tight, cohesive, oxidized (till) .

12-35 Gravel, fine to medium, angular t o
subangular, oxidized ; rather poo r
sorting ; mostly carbonates and
shale with some quartz ; muc h
medium to coarse sand .

35-55 Clay, sandy, silty, medium-gray,
soft to moderately tight, sticky;
smooth drilling (lacustrine) .

	

55-83

	

Clay, sandy, silty, pebbly, slightly
bouldery,

	

olive-gray,

	

tight,
cohesive, very slightly plastic (till) .

83-103 Sand (60 percent) and gravel (40
percent) ; sand is fine to very
coarse, mostly coarse, subrounded
to i unded, and mostly quart z
and carbonates with some shale;
gravel is fine to medium, angular to
subrounded, and mostly carbonates
and shale with some granitics
and quartz ; fair sorting ; lignitic.

	

103-116

	

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

16-258 Sand and gravel ; sand is fine to
very coarse, mostly coarse, sub -
rounded to rounded, and mostl y
quartz and carbonates with some
shale ; gravel is fine to medium,
angular to wbrounded, and mostl y
carbonates and shale with some
granitics and quartz ; somewhat
coarser than sand and gravel fro m
83 to 103 feet ; more shale, rocks,
and boulders at 185 feet .



NDSWC 5348, Continued

LOCATION : 147-075-17 D D D

ALTITUDE : 1880
(FT, NGVD )

POTENTIAL (MV)

DATE DRILLED : 7/24/78

DEPTH: 535
(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

Clay, sandy, silty, pebbly, medium -
dark-gray to olive-gray, tight ,
cohesive (till).
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NDSWC 5348, Continued

LOCATION : 147-075-17DD D

ALTITUDE : 1990
I FT, NGVDI

POTENTIAL (mv)

DATE DRILLED : 7/24/78

DEPTH : 53 5
(FT I

RESISTANCE (OHMSI

	

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION-
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

493-535 Claystone and sandstone, fine,
light-gray to bluish-gray, tight,
brittle to friable.

147-075-20AD C
(Log from Russell Drilling Co. )

Altitude :

GEOLOGIC

2000 feet

MATERIAL

Date drilled :

THICKNESS
(FEET)

7/18/7 2

DEPT H
(FEET)SOURCE

Topsoil	 1 1

Till; clay ; brown	 33 34

Clay, blue; with pebbles and streaks of lignite 	 161 195

Shale	 217 41 2
Sand, fine, blue	 24 436

16 0



NDSWC 1101 4

LOCATION :

	

147-075-24AAA

	

DATE DRILLED :

	

8/08/79

ALTITUDE :

	

1845
(FT, NGVDI

DEPTH: 430
(FT)

DESCRIPTION OF DEPOSITS

	

0-1

	

Topsoil, sandy, brown .

	

1-15

	

Till, silty, pebbly, yellowish-brown,
oxidized.

	

15-22

	

Till, silty to sandy, medium-dark-
gray .

22-140 Till, silty, pebbly, dark-gray ;
occasional thin lenses of san d
and gravel.

RESISTANCE (OHMS)

140-1

	

Clay, silty, dark-gray.

188-419

	

Till, silty, pebbly, dark-gray.
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NDSWC 11014, Continued

LOCATION :

	

147-075-24AAA

	

DATE DRILLED : 8/08/79

1845ALTITUDE :
(FT, NGVDI

DEPTH : 43 0
(FT )

POTENTIAL IMVI

	

RESISTANCE IOHMSI

	

DESCRIPTION OF DEPOSITS

X419. 430

	

Shale, dark-gray(?) ; could be large
bedrock block in till.
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NDSWC 1101 2

	

LOCATION :

	

147-075-33AAA

	

DATE DRILLED :

	

8/07/7 9

	

ALTITUDE :

	

1934

	

DEPTH : 400

	

(FT, NOVO)

	

(Fr )

16 3

RESISTANCE (OHM5)

	

DESCRIPTION OF DEPOSITS

	

0-1

	

Topsoil, grayish-black.

	

1-9

	

Till, silty, sandy, pebbly, yellowish-
brown .

9-23 Clay ; pale yellowish gray wit h
brown laminations and iron-stained
nodules .

23-35

	

Clay, very silty, grayish-brown.

35-47

	

Clay, silty, medium-gray.

47-71

	

Till, pebbly, sandy, dark-gray .

71-102

	

Till, pebbly, gravelly, dark-gray.

102-107

	

Sand, nedium to coarse, sub-
rounde,

	

mostly detrital shale,
lignite, id carbonates.

107-119

	

Till, sar.

	

to gravelly, dark-gray .

119-236

	

Till, dark fray ; numerous thi n
lenses of sandy gravel.

236-244 Sand, fine to coarse ; 20 percent
fine to medium gravel ; subrounded
to rounded; much detrital lignite
and shale .



NDSWC 11012, Continued

LOCATION :

	

147-075-33AAA

	

DATE DRILLED : 8/07/79

ALTITUDE :

	

1934
(FT, NGVO)

POTENTIAL (MV) RESISTANCE (OHMS)

DEPTH : 400
(FT )

DESCRIPTION OF DEPOSITS

~~244-258 Gravel, fine to medium ; 30 percent
medium to very coarse sand ;
subrounded to rounded ; detrita l
shale and carbonates.

258-286 Sand, medium to coarse ; 30 percen t
fine to medium gravel ; subrounded
to rounded ; mostly detrital lignite ,
carbonates, and quartz .

	

286-312

	

Sand, medium to coarse ; 15 percent
gravel ; thin lenses of sandy clay .

HELL CREEK FORMATION-
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

	

350-370

	

Sandstone, clayey, fine to medium,
greenish-gray, partially indurated.

	

370-382

	

Sandstone, fine to medium, grayish -
green, loose.

	

382-386

	

Shale, grayish-brown, sticky ; with
light-gray streaks.

	

386-400

	

Shale, dark-brown, carbonaceous ,
micaceous; slightly sandy lenses.



147-076-O6AAA
(Log modified from U .S. Bureau of Reclamation )

Altitude : 1833 feet Date drilled : 4/05/55

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Topsoil	 1 1
Silt, sandy, dry, tan	 9.2 10. 2
Sand, fine, uniform, silty, tan 	 5.5 15. 7
Clay (till), sandy, gray	 14.3 30
Clay, very sandy; some fine gravel ; gray	 10 40

147-076-06000 1
(Log from Russell Drilling Co . )

Altitude : 1850 feet Date drilled : 8/10/7 6

Topsoil	 1 1
Clay	 14 1 5
Sand	 5 20
Till

	

— 180 200
Silty sand	 •---•	 10 21 0
Send	 20 230
Gravel, coarse	 5 235

147-076-060002
(Log modified from U .S. Bureau of Reclamation )

Altitude : 11145 feet Date drilled : 3/21/7 3

Topsoil, black	 1 1
Sandy clay, silty, brown	 7 8
Sandy clay, brown	 3 1 1
Silty sand, loose, gray	 2 1 3
Clay (glacial till), sandy, silty ; lignite; gray	 37 50

16 5



147-076-06D DC
(Log modified from U.S. Bureau of Reclamation)

Altitude : 1838 feet Date drilled : 8/11/7 1

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET)

Clay (glacial till), sandy, silty, gravelly, brown	 9 9
Sand and gravel, brown	 2 1 1
Clay (glacial till), gravelly, sandy, brown	 3 1 4
Clay (glacial till), very sandy ; sandstone; lignite ;

gravelly ; brown	 41 55

147-076-06DD D
(Log from Russell Drilling Co.)

Altitude: 1830 feet Date drilled : 11/20/76

Till	 10 1 0
Gravel ; with sand	 •	 30 40
Till	 . .	 157 19 7
Sand, fine, tight 	 20 21 7

28 245
Sand, fine	 95 340
Sand ; with medium gravel	 46 386

147-076-07AAB
(Log modified from U.S. Bureau of Reclamation )

Altitude : 1850 feet Date drilled : 4/01/55

Topsoil	 1 1
Clay, silty, brown	 11 .4 12. 4
Clay (till), very sandy, gravelly ; cobbles ; brown	 29.6 4 2
Clay (till), sandy, medium, gray	 8 50

147-076-07CD D
(Log modified from U .S. Bureau of Reclamation )

Altitude : 1870 feet Date drilled : 3/21/73

Topsoil, black	 1 1
Sand and gravel, brown	 5 6
Clay, sandy, silty ; lignite ; brown to gray	 46 52
Sand and gravel, silty ; lignite ; cobbles	 24 76
Clay (glacial till), gray	 2 78

147-076-07DA B
(Log modified from U .S . Bureau of Reclamation )

Altitude : 1869 feet Date drilled : 3/28/73

Topsoil, black	 0.5 0. 5
Clay, brown	 2 .5 3
Clay (glacial till), sandy ; lignite ; brown to gray	 57 60

16 6



NDSWC 5266

LOCATION : 147-076-17BCC

	

DATE DRILLED : 11/04/7 7

ALTITUDE : 1896

	

DEPTH: 742
IFT. NGVD)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-18 Clay, sandy, silty, pebbly,
moderate-yellowish-brown, sticky,
moderately tight, cohesive, slightly
plastic, oxidized (till) .

Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight, very
slightly plastic (till) .

18-29 0
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NDSWC 5266, Continued

LOCATION : 147-076-17BCC DATE DRILLED :11/04/7 7

ALTITUDE :
(FT, NGVDI

1896 DEPTH :
IFTI

742

POTENTIAL IMvi

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

GLACIAL DRIFT, Continue d

290-359 Clay, sandy, silty, medium-light-
gray ; with some very sandy zones ;
some greenish sand showing up .

359-464 Clay, sandy, silty, pebbly, olive -
gray, tight, cohesive, brittle; wit h
some gravelly sections (till) .

464-499 Sand, fine to very coarse, sub -
angular to rounded, fairly sorted ;
with some fine gravel ; predomi-
nantly quartz and carbonates ; som e
shale and lignite; gravel mostly
carbonates and shale .

16 8



NDSWC 5266, Continued

RESISTANCE (OHMS)

LOCATION : 147-076-17BCC

ALTITUDE : 1896
(FT, NGVD I

POTENTIAL IMV)

DATE DRILLED: 11/04/7 7

DEPTH : 74 2
(FT)

DESCRIPTION OF DEPOSIT S

GLACIAL DRIFT, Continued

99-535

	

Clay, sandy, silty, pebbly, gravelly,
olive-gray, tight, cohesive (till).

Sand, fine to very coarse, sub -
angular to rounded ; mostly quartz
with carbonates ; some shale and
abundant fine pieces of lignite ;
fair sorting becoming coarser
toward the bottom ; very gravelly
from 658 to 681 feet.

S-HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

681-742

	

Clay, sandy, silty, dark-green, tight,
cohesive, glauconitic, and fine sand .

169



NDSWC 5266, Continued

LOCATION : 147-076-178CC

	

DATE DRILLED : 11/04/7 7

ALTITUDE : 1896

	

DEPTH : 742
(FT, NGVD)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

I 740

I

760 -

147-076-17CC A
(Log modified from U .S. Bureau of Reclamation )

Altitude :

	

1892 feet

	

Date drilled : 4/20/73

GEOLOGIC

	

THICKNESS DEPT H
SOURCE

	

MATERIAL

	

(FEET)

	

(FEET )

Topsoil, black	 1

	

1
Silty clay, black

	

1

	

2
Clay, sandy, brown	 8

	

1 0
Sand ; some lignite; brown	 1

	

1 1
Clay (glacial till) ; lignite ; brown to gray	 12

	

23
Silty sand, clayey ; some lignite ; gray	 5

	

28
Clay (glacial till), silty ; lignite throughout ; gray	 32

	

60
Sand, silty; small gravel ; gray	 1

	

6 1
Clay (glacial till) ; lignite ; sandy; gray	 24

	

85

147-076-18AB B
(Log modified from U .S . Bureau of Reclamation )

Altitude:

	

1874 feet

	

Date drilled : 3/29/5 5

Topsoil, organic, black--- 	 1 .2

	

1 . 2
Clay (glacial till), sandy, gravelly	 83 .8

	

85
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147-076-18BA D
(Log modified from U.S. Bureau of Reclamation )

Altitude :

	

1867 feet

	

Date drilled : 5/02/7 2

GEOLOGIC

	

THICKNESS DEPT H
SOURCE

	

MATERIAL

	

(FEET)

	

(FEET )

Topsoil, black	 °	 °	
Clay (glacial till) ; 30 percent coarse to fine sand ;

tine gravel ; some lignite; calcareous; yellowish brown	
Clayey silt ; very fine sand; silty ; gravel ; gypsum;

lacustrine; yellowish brown	
Clay (glacial till); coarse to fine sand ; gravel ; lignite;

slight HCL reaction ; gray	
Clayey silt ; lacustrine ; gypsum; silty ; fine sand ; gray
Clay (glacial till); coarse to fine sand ; lignite; slight
HCL reaction ; gray	

147-076-18BC D
(Log modified from U .S . Bureau of Reclamation )

Topsoil	
Clay, sandy, silty, calcareous, brown 	
Clay (glacial till) ; sand-silt-clay-gravel ; lignite;
brown to gray

147-076-18CBB
(Log modified from U .S. Bureau of Reclamation )

Topsoil, black	
Clay; coarse to fine sand ; gravel ; slight HCL reaction ;

lignite; silty clay; brown
Fat clay; fine sand (5 percent) ; slight HCL reaction ;

lacustrine ; brown	

147-076-19BA B
(Log from Driver Well Drilling, Inc . )

Topsoil	
Clay, brown	
Clay, blue ; with gravel	
Rock and coal	
Streaky clay, blue, and coal	
Clay, soft
Clay, sandy, light-blue	
Gravel	

147-076-19BCB
(Log modified from U.S . Bureau of Reclamation)

1 1

4 5

20 25

14 39
6 .5 45.5

30 .5 76

Date drilled : 4/26/72

1 1
4 5

145 150

Date drilled : 5/05/72

1 1

90 9 1

5 96

Date drilled : 10/22/7 3

2 2
28 30
60 90

1 9 1
134 225

15 24 0
40 28 0

5 285

Date drilled : 4/23/73

Altitude :

	

11167 feet

Altitude :

	

11388 fee t

Altitude:

	

1934 feet

Topsoil, black	 1 1
Sand ; clay ; loose ; brown	 4 5
Clayey sand, brown	 °	 2.5 7. 5
Clay (till) ; lignite; sandy; rocks; brown	 117 .5 125

17 1



NDSWC 534 6

LOCATION : 147-076-220001

	

DATE DRILLED : 7/18/7 8

ALTITUDE : 1900

	

DEPTH : 575
(FT, NGVD)

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMSI

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-10 Sand, fine to very coarse, mostly
coarse, subrounded to rounded,
well-sorted, slightly lignitic, oxi-
dized ; with some fine gravel;
70 percent quartz, 20 percent
carbonate, and 10 percent shal e
and granitic grains.

10-199 Clay, sandy, silty, pebbly, olive-
gray, tight, cohesive, very slightly
plastic (till) .

- 60 -

- 100 -

12 0

140

160

180

199-221 Sand, fine to very coarse, mostl y
medium to coarse, subangular to
rounded, well-sorted, quite lignitic;
some fine gravel ; mostly quart z
with carbonates and shale ; takin g
som e

221361

	

Clay sandy silty pebbly mediu m-,,,, -
dark-gray to olive-gray, tight ,
cohesive, very slightly plastic ; sand y
from 312 to 322 feet (till) .

- 2 0

- 40 -

- 20 0

- 22 0

- 240 - I
172



NDSWC 5346, Continued

LOCATION : 147-076.22CCC 1

ALTITUDE : 1900
(FT, NGVD)

DATE DRILLED : 7/18/78

DEPTH: 57 5
(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

Sand, very fine to medium ; poo r
sample return .

422-529 Clay, very sandy, silty, very slightly
pebbly, medium-gray to medium-
dark-gray, soft; drilled smoothl y
and easily ; some bedrock materia l
showing up in cuttings; sand fro m
519 to 529 feet .



NDSWC 5346, Continue d

LOCATION :

ALTITUDE :
(FT, NGVO1

147-076-22000 1

1900

DATE DRILLED : 7/18/7 8

DEPTH : 575
(FT)

POTENTIAL IMV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

529-551 Claystone, silty, light-gray t o
brown, tight, cohesive, brittle ,
carbonaceous, bentonitic .

551-575 Sandstone, fine to medium, light-
gray to greenish-gray, rounded ,
well-sorted, glauconitic .

174



NDSWC 5346A, 5346B

LOCATION :

	

147.076-220002, 3

	

DATE DRILLED :

	

7/18/7 8

ALTITUDE :

	

1900
(FT, NGVD )

POTENTIAL )MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

	

0-10

	

Sand, fine to very coarse, mostl y
coarse, subrounded to rounded,
well-sorted, slightly lignitic,
oxidized ; with some fine gravel ;
70 percent quartz, 20 percent
carbonate, and 10 percent shal e
and granitic grains.

10-107 Clay, sandy, silty, pebbly, olive-
gray, tight, cohesive, very slightly
plastic (till) .

25 5DEPTH :
(FT)

- 2 0

- 4 0

- 6 0

- 80

- 100

	

107-121

	

Sand, fine to coarse, subangula r
to rounded .

121-199 Clay, sandy, silty, pebbly, olive-
gray, tight, cohesive, very slightly
plastic (till) .

- 120

- 14 0

- 200

- 220

199-221 Sand, fine to very coarse, sub -
angular to rounded, well-sorted,
quite lignitic ; some fine gravel ;
mostly quartz with carbonate s
and shale ; taking some water.

221-255 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight ,
cohesive, very slightly plastic (till) .

- 240
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NDSWC 5347, 5347A

RESISTANCE (OHMS)

LOCATION : 147-076-24888 1, 2

ALTITUDE : 1990
(FT, NGVDI

POTENTIAL IMV)

DATE DRILLED : 7/19/78

DEPTH: 635
(FT I

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-20 Clay, sandy, silty, pebbly,
moderate-yellowish-brown, moder -
ately tight, cohesive, very slightl y
plastic, oxidized (till) .

20-248 Clay, sandy, silty, pebbly, slightl y
bouldery, medium-dark-gray t o
olive-gray, tight ; slightly gravell y
about 100 feet (till).

176



NDSWC 5347, 5347A, Continued

LOCATION : 147-076.246861, 2

ALTITUDE : 1990
(FT, NGVDI

DATE DRILLED : 7/19/78

DEPTH : 635
(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

248-332 Sand, fine to very coarse, mostl y
medium to coarse, subrounded
to rounded, well-sorted, lignitic ;
mostly quartz with some
carbonates and shale ; some fine
gravel ; till parting from 270 to 28 0
feet .

332-541 Clay, sandy,_silty,—pebbly, — olive-
gray, tight, cohesive, very slightl y
plastic (till) .

177



NDSWC 5347, 5347A, Continued

LOCATION : 147-076-246661, 2

ALTITUDE : 1990
(FT, NGVDI

DATE DRILLED : 7/19/7 8

DEPTH : 63 5
(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

- 500 -

520 -

0
541-562

560 -

562-59 3

580

593-618

600 -

620

GLACIAL DRIFT, Continued

Sand (75 percent) and gravel (25
percent) ; sand is very fine to very
coarse, mostly medium to coarse ,
subrounded to rounded, and mostl y
quartz with carbonates ; gravel i s
fine to medium, subangular to
rounded, and mostly carbonates
with shale ; moderately well sorted .

Clay, sandy, silty, pebbly, olive-
gray, tight, very sl ightly plasti c
(till) .

Sand and gravel ; sand is very fine
to very coarse, mostly medium to
coarse, subrounded to rounded, and
mostly quartz with carbonates;
gravel is fine to medium, subangula r
to rounded, and mostly carbonates
with shale ; more lignitic tha n
sand and gravel from 541 to 562
feet .

640

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

618-635 Claystone, medium-light-gray t o
brown, tight, cohesive, brittle to
slightly plastic, carbonaceous and
bentonitic.

66 0

68 0

700

- 720
17 8



NDSWC 5345

LOCATION : 147-076-31AB B

ALTITUDE : 190 0
(FT, NGVD)

DATE DRILLED : 7117/7 8

DEPTH: 395
(FT)

POTENTIAL (MV)	 RESISTANCE toHM$)

	

DESCRIPTION OF DEPOSIT S

GLACIAL DRIFT

0-40 Clay, sandy, silty, pebbly,
moderate-yellowish-brown, moder-
ately tight to tight, cohesive, very
slightly plastic, oxidized (till) .

40-140 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight ;
gravelly about 100 to 110 fee t
(till) .

179

228-269

	

Clay, sandy, silty, pebbly, olive-
gray, tight, cohesive, brittle (till).

140-228 `Sand, fine to very coarse, mostly
arse, subangular to rounded ,

a)rly sorted, slightly lignitic ; 60
percent quartz, 30 percent
cRrbonate, and 10 percent shale
grains.

- 20

- 40

60

80

- 100

120

- 140

- 160

-160

-200 -

- 220 -

- 240



NDSWC 5345, Continued

LOCATION : 147-076-31AB B

ALTITUDE : 1900
I FT, NOVO )

POTENTIAL (MV)

DATE DRILLED : 7/17/78

DEPTH : 39 5
(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

269-288 Sand, fine to coarse, mostl y
medium to coarse, subrounded t o
rounded, well-sorted ; mostly quartz
with carbonates and shale.

HELL CREEK FORMATION-
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

288-346 Claystone, silty, slightly sandy,
dark-gray to greenish-gray, tight ,
cohesive, brittle ; sandy from 312 to
316 and 324 to 328 feet .

	

346-386

	

Sandstone, fine to medium,
greenish-gray, friable, glauconitic .

386-395 Claystone, silty, slightly sandy,
dark-gray to greenish-gray, tight ,
cohesive, brittle .

180



NDSWC 5265, 5265A, 5265 B

147.076-330001, 2, 3

1920

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

LOCATION :

ALTITUDE :
(FT, NGVDI

DEPTH: 762
(FTI

DATE DRILLED : 11/01/7 7

GLACIAL DRIF T

181

0-18 Clay, sandy, silty, pebbly ,
moderate-yellowish-brown, sticky ,
moderately tight, cohesive, oxi-
dized (till) .

18-170 Clay, sandy, silty, pebbly, olive-
gray, moderately tight to tight ;
with gravel streaks (till) .

	

170-223

	

Sand (80 percent) and gravel (20
t,s percent) ; sand is fine to very

coarse, mostly medium to coarse ,
subangular to rounded, and mostl y
quartz and shale with carbonates;
gravel is fine to medium, angular to
subrounded, and mostly carbonate s
and shale with quartz and lignite.

223-421 Clay, sandy, silty, pebbly, gravelly ,
olive-gray, tight, cohesive, brittle
(till) .



NDSWC 5265, 5265A, 52656, Continued

147-076-330001, 2, 3

1920

LOCATION :

ALTITUDE :
(FT, NGVD)

DATE DRILLED :

DEPTH : 762
(FT)

11/01/7 7

POTENTIAL IMV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

182

GLACIAL DRIFT, Continued

421-729 Sand, fine to very coarse, mostly
fine to medium, subrounded to
rounded, well-sorted ; mostly quartz
with carbonates and abundant
ground-up lignite; areas with
abundant gravel ; mostly carbonates
with some shale from 420 to 45 0
feet ; with various interbedded smal l
layers of clay andior) silt; a hard
layer producing white chalky chip s
from 726 to 729 feet .



NDSWC 5265, 5265A, 5265B, Continued

LOCATION : 147-076-330001, 2, 3

ALTITUDE : 192 0
(FT, NGVD)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

11/01/7 7DATE DRILLED :

DEPTH : 76 2
(FT)

183



NDSWC 5265, 5265A, 5265B, Continued

147-076.33CCC1, 2, 3

1920

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D
740

729-762 Clay, very sandy, fine, dark-green ,
moderately tight, glauconitic.

- 76 0

- 780

147-077 . 01 AA A
(Log modified from U .S . Bureau of Reclamation)

Altitude :

GEOLOGI C
SOURCE

1837 feet

MATERIAL

Date drilled :

THICKNESS
(FEET)

3/16/73

DEPT H
(FEET )

Topsoil, black	 1 1
Sand and gravel, brown	 •	 4 5
Clay (glacial till), silty, brown to gray	 11 1 6
Sand and gravel ; fine sand ; coarse gravel ;

brownish gray	 °	 5 2 1
Clay (glacial till), gray	 6.5 27 . 5
Silty sand, fine, g ray	 7.5 35
Clay (glacial till), gray	 5 40

ALTITUDE :
(FT, NGVD)

LOCATION : DATE DRILLED : 11/01/7 7

DEPTH : 782
IFTI

18 4



NDSWC 5333

LOCATION : 147-077-11DDD

	

DATE DRILLED : 6/20/78

ALTITUDE : 1910

	

DEPTH: 535
(FT, NGVD)

	

(FT(

RESISTANCE (oHMSI

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-5

	

Clay, sandy, silty, pebbly, black
to brownish-black, soft (till) .

5-15 Clay, sandy, silty, pebbly,
moderate-yellowish-brown, moder-
ately tight to tight, cohesive,
oxidized (till) .

15-28 Clay, sandy, silty, pebbly, olive-
gray, tight, cohesive, very slightl y
plastic (till).

28-43 Sand, fine to coarse, mostl y
medium to coarse, rounded, well-

. :irted ; mostly quartz with some
carbonates, shale, and lignite .

185

43-385 ' Clay, very sandy, silty, pebbly ,
olive-gray, tight, cohesive ; san d
lenses at 159 to 166, 181 to 194 ,
and 219 to 228 feet ; several san d
lenses from 281 to 312 feet
(till).

POTENTIAL (MV)

20

- 40

60

- 80

- 100

- 120

- 14 0

- 160

- 180

- 20 0

- 220

- 240



NDSWC 5333, Continued

RESISTANCE (OHMS)

LOCATION : 147-077-11 D D D

ALTITUDE : 191 0
(FT, NGVD)

POTENTIAL (MV)

DATE DRILLED : 6/20/78

DEPTH : 53 5
(FT)

DESCRIPTION OF DEPOSIT S

385-475 "Sand, very fine to very coarse ,
mostly coarse, subrounded to
rodnded, well-sorted ; 70 percent
(quartz, 20 percent carbonate, an d
10 percent lignite grains.

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

475-509Claystone, sandy, silty, medium-
light-gray to chocolate-brown ,
tight, cohesive, brittle; very sandy
at 494 to 504 feet .

186



NDSWC 5333, Continued

LOCATION : 147 .077-11 DDD

ALTITUDE : 191 0
(FT, NGVD I

POTENTIAL (MV)

DATE DRILLED : 6/20/78

DEPTH : 535
(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATED, Continued

509-535 Sandstone, very fine to fine, light-
gray to greenish-gray, glauconitic ,
bentonitic.

147-077-13BB C
(Log modified from U .S. Bureau of Reclamation )

Altitude:

GEOLOGIC
SOURCE

1925 feet

MATERIAL

Date drilled :

THICKNESS
(FEET)

4/09/73

DEPTH
(FEET )

Topsoil, black	 0.5 0. 5
Sandy clay, brown	 2.5 3
Clay (glacial till), sandy, brown	 14 1 7
Silty sand, brown	 2 19
Clay (till), sandy ; lignite; rock at 30 feet ; gray	 72.5 91 . 5
Silty sand, gray	 2 93. 5
Clay (till), gray	 1 94. 5
Silty sand, gray	 3.5 98
Sandy silt, gray	 2 100
Clay (till), gray	 15 11 5

147-077-13DAA
(Log modified from U .S. Bureau of Reclamation )

Altitude: 1887 feet Date drilled : 3/23/55

Topsoil	 °	 1 1
Clay (glacial till), sandy, brown	 6 .5 7. 5
Silt, clayey, buff to gray	 4.7 12. 2
Clay (till), sandy, gray	 4.3 16. 5
Silt, clayey, gray	 10.3 26. 8
Clay (till), sandy ; few pebbles; aqueoglacial ; gray	 58.2 85

18 7



NDSWC 5335

LOCATION : 147-077-17DDD

	

DATE DRILLED : 6/22/7 8

1925ALTITUDE :
(FT, NGVD)

DEPTH : 41 5
(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-35 Clay, sandy, silty, pebbly,
bouldery, yellowish-brown, moder-
ately tight, cohesive, oxidized (till) .

35-325 Clay, sandy, silty, pebbly, cobbly ,
gravelly, olive-gray, tight ; gravell y
from 55 to 75 and 235 to 325 feet
(till) .

188



NDSWC 5335, Continued

RESISTANCE (OHMS )

LOCATION : 147-077-17DD D

ALTITUDE : 192 5
(FT, NGVD )

POTENTIAL IMVI

DATE DRILLED : 6/22/78

DEPTH : 415
IFTI

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

325-345 Gravel, fine to coarse, angular t o
subrounded, poorly sorted I- ic;
mostly carbonates and shale ; rough
drilling .

345-387--Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, very tight ,
cohesive (till) .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

387-415 Claystone, very sandy, silty, very
tight, cohesive, brittle ; dark gray
to greenish gray with some brown
streaks.

189



147-077-23BCA
(Log modified from U.S. Bureau of Reclamation )

Altitude : 1933 feet Date drilled : 3/05/76

GEOLOGIC THICKNESS DEPTH
SOURCE MATERIAL (FEET) (FEET )

Topsoil, clayey ; some gravel ; brown	 1 1
Sandy clay, brown	 2.5 3. 5
Silty sand ; fine sand with some gravel ; brown	 5.5 9
Sandy clay (glacial till) ; scattered lignite and
gravel; brown to gray	 40 49

Clay (till) ; some lignite ; gray	 16.5 65. 5
Sand and gravel ; coarse sand ; brown	 3.5 6 9
Sandy clay (till) ; scattered lignite ; gray	 9 7 8
Sand and gravel ; scattered cobbles; gray to brown	 19 9 7
Cobbles and boulders ; gravel and lignite	 3 100
Sandy clay (till) ; 60 percent gravel ; gray	 40 14 0
Sand ; fine sand ; lignite	 1 141
Clay (till), sandy, gray	 15 15 6
Sand and gravel ; some clay; brownish gray	 1 15 7
Sandy clay (till) ; scattered lignite ; gray	 35 19 2
Sand, fine, gray	 4 19 6
Cemented sand and gravel, gray ; possibl y
displaced bedrock	 25 22 1

147-077-23BC B

Altitude :

(Log modified from U.S. Bureau of Reclamation )

1896 feet Date drilled: 4/11/73

Topsoil, black	 °	 1 1
Silty clay, dark-brown	 2 3
Clay (glacial till) ; lignite fragments; brown	 72 1 5
Silty sand, loose, brown	 1 1 6
Clay (till) ; some lignite; dark brown	 5 2 1
Silty sand, brownish-gray	 6 2 7
Silty clay, gray	 4 3 1
Clay (till), silty, gravelly ; lignite fragments ; gray	 84 11 5

147-077-23CC D

Altitude :

(Log modified from U .S. Bureau of Reclamation )

1861 feet Date drilled : 4/10/7 3

Topsoil, silty, loose, black	 1 1
Clay, silty, sandy, black to dark-brown	 7 .5 8 .5
Silty sand ; scattered gravel ; brown	 3 .5 1 2
Clay (glacial till), fight-brown to dark-brown	 5 1 7
Sand and gravel ; silty sand ; clay ; scattered
lignite; brown	 4 .5 21 .5

Clay (till) ; scattered lignite particles; gray	 53 .5 75

19 0



147-077-24000
(Log modified from U.S . Bureau of Reclamation)

Altitude: 1877 feet Date drilled : 4/13/7 3

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET)

Topsoil, black

	

—

	

— 0 .5 0 . 5
Sandy clay, brown	 2 .5 3
Clay (glacial till), sandy ; some lignite ; brown
to dark brown	 46.5 49. 5

Silty sand; small gravel; loose ; gray	 3.5 53
Clay (till), gray	 6.5 59 .5
Sand ; small gravel ; gray	 1 60. 5
Clay (till), gray	 18.5 79
Sand and gravel ; small gravel ; silty; lignite

throughout; gray	 34 11 3
Sandy silt; scattered lignite ; gray	 4 11 7
Clay (till) ; scattered lignite; gray	 8 125

147-077-25BB C

Altitude :

(Log modified from U.S . Bureau of Reclamation)

1887 feet Date drilled : 4/17/7 3

Topsoil, black	 1 1
Silty clay, black to light-gray	 5 6
Clay, oxidized	 4 1 0
Silty sand, loose, brown	 4 1 4
Clay (glacial till), sandy ; silty sand ; lignite; gray	 30 44
Sand ; small gravel ; scattered lignite ; gray	 4 48
Clay (till) ; scattered lignite ; gray	 42 90
Sand, silty; with some small gravel ; gray	 4 .5 94 .5
Clay (till), gray	 5 .5 100

147 .077-2500 0

Altitude :

(Log modified from U.S . Bureau of Reclamation)

1875 feet Date drilled : 2/12/73

Topsoil, black to dark-brown	 1 1
Clay; 20 percent medium to fine sand ; calcareous ;
plastic ; brown	 3 4

Clayey sand ; medium to fine sand with some
gravel ; poorly graded ; brown	 13 1 7

Clay (till) ; 7 percent fines ; lignitic ; 30 percen t
sand; some gravel; calcareous ; gray	 58 75

19 1



147-077-25CCD
(Log from Driver Well Drilling, Inc. )

GEOLOGI C
SOURCE MATERIAL

Date drilled :

THICKNESS
(FEET)

10/22/73

DEPTH
(FEET)

Topsoil	 °---- 2 2
Clay, brown	 •	 24 26
Clay, blue	 67 93
Sandrock and coal	 2 95
Clay, blue	 105 200
Coal and clay, blue	 8 208
Clay, blue	 44 252
Rock	 4 256
Clay, blue	 • 109 365
Rock	 7 372
CIaY, hard . blue	 18 390
Rock	 , 1 39 1
CIaY	 39 430
Sand, dirty	 6 436
Gravel	

..
14 450

147 .077-26A8A
(Log modified from U .S. Bureau of Reclamation )

Altitude : 1908 feet Date drilled : 2/21/55

Topsoil	 0.9 0 .9
Clay (glacial till), sandy, gravelly, brown	 7 .9 8. 8
Sand, fine to medium, some coarse; fine gravel;
clay zones ; buff to brown	 14 .7 23. 5

Clay (till) ; with fine sand and gravel ; gray	 50 .5 74
Sand, fine to medium ; trace of coarse sand ;
fine gravel ; trace of clay to clayey ; gray	 17 .6 91 . 6

Silt, lacustrine; trace of clay to clayey ; sand y
in zones ; gray	 13 104. 6

Clay (till), gravelly, gray 	 5 .4 11 0

147.077-26CC D
(Log modified from U .S . Bureau of Reclamation )

Altitude : 1844 feet Date drilled : 3/01/55

Topsoil	 •	 1 1
Clay, aqueoglacial, silty, brown	 25 26
Sand, fine to medium; trace of clay ; silty ;

gravel zones ; sandy till ; gray	 14.2 40. 2
Silt, aqueoglacial, clay ey, gray	 •	 39.8 80

19 2



147-077-26DB B
(Log modified from U .S. Bureau of Reclamation )

Altitude: 1827 feet Date drilled : 2/17/55

GEOLOGIC THICKNESS DEPTH
SOURCE MATERIAL (FEET) (FEET )

ce

	

--

	

—

	

—

	

— 1 .8 1 . 8
Muck	 .8 2.6
Clay, silty, sandy, buff to gray 	 •	 8.8 11 . 4
Clay (glacial till), sandy, gravelly, gray	 ••--•--•	 48.6 60

147-077-28DDD 1
(Log from Driver Well Drilling, Inc.)

Date drilled : 8/20/72

topsoil

	

— 2 2
U'ravel	 18 20
Clay, brown	 12 3 2
Clay, soft, blue	 40 7 2

14 86
2 8 8

Clay	 •	 10 9 8
Coal	 1 9 9
Clay	 10 109
Rock 1 11 0
Clay ; with layers of coal	 83 19 3
Rock

	

—

	

-- —

	

— 1 194
Coal and clay	 32 226
Sand and clay	 54 280
CIaY.9raY	 20 300
Clay ; with coal streaks 18 31 8
CIaY 50 368
Gravel, coarse

	

— 2 370

147-077-28DDD 2
(Log modified from U .S . Bureau of Reclamation )

Altitude : 1909 feet Date drilled : 12/13/7 1

Topsoil, black	 0 .5 0 .5
Subsoil, cl ayey, brown	 1 1 .5
Gravelly sand ; 80 percent coarse to fine sand ;
fine gravel ; calcareous ; glaciofluvial ; brown	 17 .5 1 9

Clay; 20 percent fine sand ; calcareous ; lacustrine;
silty clay; clayey sand ; lean clay; brown to gray	 16 35

Clay (glacial till) ; 10 percent fine sand ; some coars e
sand ; scattered gravel ; calcareous ; gray	 14 49

Clay; 10 percent very fine sand; sandy clay ;
lacustrine ; gray	 24 73

Silt ; 40 percent fine sand ; lignite ; calcareous; gray	 19 92
Silty sand and gravel 	 15 107

Silt, gray	 3 110

19 3



147-077-34BAA
(Log modified from U .S. Bureau of Reclamation)

Altitude : 1863 feet Date drilled : 2/0617 3

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET)

Topsoil, organic, black 	 1 1
Clay; some very fine sand ; calcareous ; light brown
to white	 4 5

Sandy clay, marlaceous, crystalline, calcareous ;
30 percent fine sand ; lacustrine ; reddish brown	 2 .1 7 . 1

Silty sand ; 65 percent very fine sand ; calcareous ;
lacustrine ; silty with clayey laminations ; reddish
brown	 2 .9 1 0

Clay; clay zones ; silty sand ; 20 percent fine sand ;
calcareous ; lacustrine; reddish brown to ligh t
grayish brown	 5 1 5

Silty sand, lacustrine ; silty sand lenses; 35 percent
very fine sand ; scattered lignite; calcareous ; gray	 9 .6 24 .6

Sandy silt ; very fine sand ; lignite ; calcareous; gray	 8 .9 33 .5
Silty sand, lacustrine ; 65 percent very fine sand ;

lignite laminations throughout; calcareous ; gray	 6 .5 40
Sandy silt ; silty sand ; 25 percent very fine sand ;

lignite ; calcareous; gray	 14.2 54 . 2
Clayey silt (glacial till) ; 30 percent fine sand ;

gravel ; calcareous ; gray	 5 .8 60

147-077-34CD B
(Log modified from U .S. Bureau of Reclamation)

Altitude : 1886 feet Date drilled : 3/20/6 8

Topsoil	 ° 1 1
Clay (glacial till) 	 2 .5 3 .5
Sand and gravel, glaciofluvial, brown 	 8.5 1 2
Clay (till), sandy, silty; gravel and lignite ; gray	 10 22
Silty sand, fine, glaciofluvial, gray	 12 34
Sandy clay (till), silty ; scattered gravel ; lignite ;

gray	 8 42
Silty sand, fine, glaciofluvial, gray	 3 45
Clay (till), silty, sandy; scattered gravel ; lignite;

gray	 52 9 7
Silty sand, fine, gray	 3 100

1 9 4



147-077-34DCB
(Log modified from U .S. Bureau of Reclamation )

Altitude : 1889 feet Date drilled : 5/24/68

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET)

Topsoil	 1

	

1
Sand and gravel, glaciofluvial, brown	 14

	

1 5
Clay (glacial till), sandy, silty ; scattered gravel
and lignite; brown to gray	 44

	

5 9
Silty sand, glaciofluvial, gray	 31

	

90

147-077-35AB D
(Log modified from Driver Well Drilling, Inc .)

Date drilled : 6/29/7 2

Clay, brown	
Clay, blue	
R ock	
Clay, blue	
R ock	
Clay, blue	
Rock	
Clay, blue	
Rocks and gravel	
Clay	 °

Rock	
Clay	
Coarse gravel and rock	

147-077-35BAA
(Log modified from U .S. Bureau of Reclamation )

Altitude :

	

1868 feet

	

Date drilled : 2/01/73

Topsoil, organic ; 20 percent fine sand ;
calcareous; black	 1

	

1
Silty sand ; calcareous nodules; clayey sand ; 7 0

percent fine sand ; calcareous ; light brown	 8

	

9
Clay, lacustrine; 15 percent fine sand ;
calcareous; laminated ; light reddish brown	 10.8

	

19. 8
Clay (glacial till) ; 30 percent coarse to fine

sand ; 5 percent fine gravel ; lignite
throughout; calcareous; reddish brown	 5.2

	

25
Clay (glacial till) ; clayey silt ; lignite ; 30

percent sand ; subrounded gravel ; trace
of coarse gravel ; calcareous; reddish brown	 35

	

6 0

2

	

2
48

	

50
15

	

65
1

	

66
188

	

254
1

	

255
58

	

31 3
1

	

31 4
13

	

327
2

	

329
16

	

345
1

	

346
6

	

352
3

	

355
20

	

375
5

	

380

19 5



NDSWC 534 1

LOCATION : 147-077-36000

	

DATE DRILLED :

	

6/29/78

ALTITUDE :

	

191 0
(FT, NGVD)

DEPTH :

	

39 5
IFT )

DESCRIPTION OF DEPOSIT S

GLACIAL DRIF T

20-36 1 ^Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight (till) .

GAMM A
RAY

0-20 Clay, sandy, silty, pebbly, dusky-
yellow, moderately tight, cohesive ,
very slightly plastic, oxidized (till) .

196



NDSWC 5341, Continued

LOCATION : 147-077-36000

	

DATE DRILLED :

	

6/29/7 8

ALTITUDE :

	

1910

	

DEPTH :

	

395
(FT, NCVD)

	

(FT)

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

361-395 Claystone, very sandy, very silty ,
light-gray to greenish-gray, slightl y
carbonaceous, glauconitic ; drilled
like sandstone .

197



NDSWC 10249

LOCATION :

ALTITUDE :
(FT, NGVD)

147-078-03DAD

1990

DATE DRILLED :

DEPTH : 240
(FT)

9/05/7 8

POTENTIAL (MV) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-1

	

Topsoil, brownish-black .

	

1-3

	

Till, sandy, pale-yellow, leached .

	

3-16

	

Till, yellowish-brown to grayish-
brown, oxidized .

	

16-26

	

Till, medium-dark-brown.

Gravel, fine to very coarse, sub-
rounded to rounded ; carbonate,
igneous, and shale grains ; 25
percent coarse sand .

48-76 Sand, fine to coarse, subrounded
to rounded ; mostly shale ; intervals
of silty clay.

76-84

	

Clay, silty, medium-dark-gray .

	

84-106

	

Sand, fine to very coarse; mostl y
detrital shale ; 30 percent gravel.

	

106-118

	

Till, silty to sandy, medium-dark-
gray .

	

118-166

	

Till, pebbly, medium-dark-gray,
tight .

	

166-209

	

Till, dark-gray ; very sandy at top .

FORT UNION FORMATION

	

209-215

	

Sandstone, clayey, fine to medium,
grayish-green .

	

215-240

	

Sandstone, mostly medium, semi-
consolidated .

1 98



147-078-06BB B
NDSWC 394 1

Altitude:

	

1900 feet

	

Date drilled : 12/04/69

GEOLOGIC

	

THICKNESS DEPT H
SOURCE

	

MATERIAL

	

(FEET)

	

(FEET )

Glacial drift:
Topsoil, black ; sandy loam	
Sand, angular to subrounded, mostl y

subrounded, iron-stained, oxidized ;
assorted; lenticular; fine to very coarse
with fine to coarse gravel ; mainl y
carbonates and granitics with hard
siliceous shale, lignite, and sandstone ;
taking water

Fort Union Formation :
Shale, silty, sandy, tight, slightly hard ,
chunky to soft and slightly friable ,
noncalcareous, bentonitic; interbedded
variegated grays but mostly light medium
gray

1 1

37 3 8

42 80

199



NDSWC 5337

LOCATION :

	

147-078-10DDA

	

DATE DRILLED :

	

6/27/7 8

	

ALTITUDE :

	

2000
(FT . NGVD )

	

GAMMA

	

NEUTRON

	

RAY

	

IAPI)

DEPTH :

	

39 5
(FT )

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-17

	

Sand, fine to very coarse, sub-
rounded to subangular, fairly
sorted, oxidized ; some fine
carbonate gravel ; 50 percent quartz,
30 percent carbonate, and 20
percent shale and granitic grains.

	

17-26

	

Clay, silty, dark-gray, smooth ,
tight, brittle (lacustrine) .

26-53 Sand, fine to very coarse, mostly
medium to coarse, gray, sub-
rounded to rounded, well-sorted ;
mostly quartz ; some carbonates
and shale .

	

53-322

	

Clay, sandy, silty, very slightly
pebbly, dark-gray to olive-gray ,
tight, cohesive, brittle ; nearly
lacustrine ; more pebbles after 200
feet; smooth drilling (till?) .

200



NDSWC 5337, Continued

NEUTRO N
(API)

LOCATION : 147-078 . 10DDA

ALTITUDE : 2000
(FT, NC VD )

GAMMA
RAY

DATE DRILLED :

	

6/27/7 8

DEPTH :

	

395
(FT )

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

322-395 Claystone, very sandy, silty ,
bentonitic; medium light gray to
dark green with carbonaceous
streaks and sandy zones.

147-078-11 DD D
(Log from Russell Drilling Co. )

Altitude:

GEOLOGI C
SOURCE

2(100 feet

MATERIAL

Date drilled :

THICKNESS
(FEET)

11/06/76

DEPT H
(FEET )

Topsoil	 1 1
Brown till	 25 26
Soft blue till	 79 105
Sandy gravel	 °	 °	 4 109
Soft till, silty	 21 130
Sand, coarse; with medium-coarse gravel	 45 175
Cl ay	 2 177

20 1



NDSWC 5336, 5336A

LOCATION : 147-078-140001, 2

	

DATE DRILLED :

	

6/23/78

ALTITUDE :

	

1960

	

DEPTH :

	

59 5
(FT, NGVD)

	

(FT )

GAMM A
RAY

NEUTRO N
(API(

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-5

	

Clay, silty, sandy, pebbly, black ,
soft, cohesive, organic (till) .

5-45 Clay, sandy, silty, pebbly, light -
gray to olive-gray, moderately
tight to tight, cohesive, very
slightly plastic ; wood chips at 25
feet (till) .

45-63 Gravel (55 percent) and sand (45
percent) ; gravel is fine to very
coarse, angular to subrounded ,
poorly sorted, and mostly
carbonates and shale with som e
lignite; sand is mostly coarse ,
subangular to rounded, and mostl y
quartz and shale with some
carbonates ; taking water .

63-139 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight ,
cohesive; gravel about caving (till) .

139-242

	

Gravel, fine to coarse, angular to
subrounded, poorly sorted ; 60
percent carbonate, 30 percen t
shale, and 10 percent lignite,
quartz, and granitic pebbles wit h
some coarse to very coarse sand.

202



NDSWC 5336, 5336A, Continued

	

LOCATION :

	

147-078-140001, 2

	

DATE DRILLED :

	

6/23/7 8

	

ALTITUDE :

	

1960

	

DEPTH :

	

595

	

(FT, NGVD)

	

(FT)

	

GAMMA

	

NEUTRON

	

RAY

	

(API)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continued

242-273

	

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

273-302 Sand, medium to very coarse,
mostly coarse to very coarse,
subangular to rounded, well -
sorted, lignitic; mostly quartz an d
carbonates.

302-406 Clay, very sandy, silty, slightl y
pebbly, medium-dark-gray to olive -
gray ; poor sample return (till) .

260 -

280 -

300 -

- 320 -

340 -

- 360 -

- 380 -

- 400 -

- 420 -

-440

Sand and gravel ; sand is mostly
coarse, subangular to rounded, and
mostly quartz and shale with som e
carbonates ; gravel is fine to very
coarse, angular to subrounded,
poorly sorted, and mostly
carbonates and shale with som e
lignite; somewhat finer than sand
and gravel from 45 to 63 feet;
poor sample return.

441-481

	

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

-460

480
203



NDSWC 5336, 5336A, Continued

	

LOCATION :

	

147-078-140001, 2

	

DATE DRILLED :

	

6/23/78

	

ALTITUDE :

	

1960

	

DEPTH :

	

59 5

	

(FT, NGVD)

	

(FT)

	

GAMMA

	

NEUTRO N

	

RAY

	

(API)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT, Continue d

Sand and gravel ; sand is fine to very
coarse, predominantly coarse, sub-
rounded, fairly sorted, and mostl y
quartz and carbonates; gravel i s
fine to medium with some coarse,
angular to subangular, and mostl y
carbonates and shale with som e
quartz and lignite .

Clay, very sandy, silty, medium-
dark-gray to olive-gray, moderatel y
tight to tight ; some pebbles (till) .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

545-595 Sand, very silty and clayey, ver y
fine, very bentonitic; medium light
gray with some carbonaceous
streaks,

204



NDSWC 533 8

LOCATION : 147-078-26BBB

	

DATE DRILLED :

	

6/28/7 8

ALTITUDE :

	

1980

	

DEPTH :

	

41 5
(FT, NGVD)

	

(FT)

GAMM A
RAY

NEUTRO N
(API) DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-30 Clay, sandy, silty, pebbly ,
moderate-yellowish-brown, tight,
cohesive, brittle, oxidized (till) .

30-358 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray; resembles
lacustrine deposits after 35 feet ;
small sand and gravel lenses from
55 to 75 feet ; more pebbles after
200 feet (till) .

205



NDSWC 5338, Continued

LOCATION :

	

147-078-26BBB

	

DATE DRILLED :

	

6/28/78

ALTITUDE :

	

1980
(FT, NGVD )

GAMMA
RAY

NEUTRO N
IAPI)

DEPTH :

	

41 5
(FT (

DESCRIPTION OF DEPOSITS

400 -

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

358-415 Sandstone, very silty, very fine ,
light-gray to light-brownish-gray ,
friable .

260 -

280 -

300 -

320 -

340 -

360 -

380 -

20 6

420

440

46 0

480



NDSWC 533 9

LOCATION :

	

147-078-27DDD

	

DATE DRILLED :

	

6/28/7 8

ALTITUDE :

	

1940

	

DEPTH :

	

375
IFT, NGVDI

	

IFT )

GAMM A
RAY

NEUTRO N
(APII DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-25

	

Clay, sandy, silty, pebbly, slightly
bouldery, moderate-yellowish-
brown, tight, cohesive, oxidized
(till) .

	

25-87

	

Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight (tjl) .

87-112 Gravel, fine to coarse, angular t o
subrounded, poorly sorted, lignitic ;
mostly carbonates and shale ; som e
granitics and quartz ; some coarse
to very coarse sand ; taking some
water .

	

112-116

	

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

116-170 Sand (75 percent) and gravel (25
Percent) ; sand is fine to ve ry
coarse, mostly coarse, subrounded
to rounded, well-sorted, and 5 0
percent quartz, 40 percen t
carbonate, and 10 percent shale
grains; gravel is fine to coarse,
subangular to subrounded, lignitic ,
and mostly carbonates and shale .

170-175 Clay, very silty, very sandy ,
medium-gray, moderately tight to
soft, slightly plastic.

175-330 Clay, sandy, silty, pebbly, olive-
gray, tight, cohesive, very slightly
plastic; partially oxidized at 25 5
feet (till) .
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NDSWC 5339, Continue d

LOCATION :

	

147-078-27DDD

	

DATE DRILLED :

	

6128/7 8

ALTITUDE :

	

1940
(FT, NGVD )

GAMM A
RAY

NEUTRO N
(API)

DEPTH :

	

37 5
(FT )

DESCRIPTION OF DEPOSIT S

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

330-375 Sandstone, very silty, very fine,
medium-light-gray to greenish-gray
to black, organic and carbonaceous.
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147-07 8.30BCC 1
NDSWC 3939

Altitude :

	

1940 feet

	

Date drilled : 12/02/69

GEOLOGIC

	

THICKNESS DEPT H
SOURCE

	

MATERIAL

	

(FEET)

	

(FEET)

Glacial drift :
Topsoil, dark-brownish-black ; fine sand y

loam	
Sand, angular to subrounded ; assorted;

lenticular ; fine to very coarse with fine
and medium gravel; fairly heavy iron
staining at 40 feet ; mostly carbonates
(60 percent) with granitics and dark-gra y
indurated siliceous shale; some coarse
gravel and cobbles; 5 percent lignite and
miscellaneous; taking water	

Clay, silty, sandy, pebbly, cobbly, olive-
gray, moderately soft, cohesive, stiff (till) 	 •

Gravel, sandy, fine to coarse, angular to
subrounded ; assorted ; lenticular ; mostly
carbonates with granitics and siliceous
shale with minor amounts of chert ,
sandstone, iron silicates, and lignite	

Sand, fine to medium, dark-gray, subangular
to subrounded, moderately well sorted ,
quartzose, lignitic, calcareous	

Sand, clayey, very fine to fine, black ,
moderately cohesive, nonplastic, highly
organic, oily ; with lignite; smears easily	

Clay, silty, olive-gray to black, moderatel y
soft, tight, cohesive, moderately plastic ,
,tiff, organic, oily	

Gravel, sandy, fine to coarse, mostly
tubangular; assorted ; carbonates wit h
granitics and siliceous shales; taking water	

Silt, clayey, olive-gray, moderately soft
and cohesive, calcareous ; with very fin e
sand ; organic smears	

Rocks	

Hell Creek Formation-Fox Hills Sandstone . undifferentiated :
Shale, silty, sandy, mostly medium gray ,

moderately soft to hard, tight, brittle,
noncalcareous, micaceous ; variegated
grays with green and brown	 °	

147-078-30BCC 2
NDSWC 3940

Altitude :

	

1940 feet

	

Date drilled : 12/04/6 9

Topsoil, dark-brownish-black ; sandy loam	 1

	

1
Sand, mostly medium to coarse, angular t o
subrounded ; very assorted and lenticular ;
fine to very coarse with gravel and cobbles ;
oxidized to 40 feet; mostly carbonates wit h
granitics and shale ; lignite ; taking water	 59

	

60

209

1 1

64 6 5

81 146

33 179

21 200

16 21 6

6 222

14 236

36 27 2
3 27 5

45 320



NDSWC 10228

LOCATION : 148-074-04AAA

	

DATE DRILLED : 8/23/78

ALTITUDE : 1640
(FT, NGVD)

DEPTH : 60
(Fr)

POTENTIAL (rev)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-1 _Topsoil, sandy, brownish-black.

	

1-13

	

Till, sandy, yellowish-brown, oxi -
dized .

	

13-17

	

Sand, fine to very coarse, oxidized .

	

17-22

	

Till,

	

gravelly,

	

yellowish-brown ,
oxidized .

	

22-24

	

Till, silty, olive-gray .

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

24-30 Sandstone, very fine to medium ,
grayish-green ; interbedded with
light-green shale .

	

30-32

	

Sandstone,

	

clayey,

	

medium ,
medium-gray .

	

32-36

	

Shale, dusky-brown .

	

36-60

	

Sandstone, very fine to medium ,
mostly

	

medium, grayish-green,
sem iconso l idated .

120 -

140 -

160 -

180 -

200 -

220 -

240 -

	

21 0

60 -

80

100 -

20 -

40 -



148-074-0400 0
NDSWC 10229

Altitude :

	

1620 feet Date drilled : 8/23/78

GEOLOGIC THICKNESS DEPT H
SOURCE

	

MATERIAL (FEET) (FEET )

Glacial drift :
Topsoil, sandy, brownish-black	 1 1
Gravel, sandy, fine to very coarse, rounded,

1 2oxidized	

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Sandstone, very clayey, fine to medium ,
very light gray, leached 	 6 8

Sandstone, very clayey, fine to medium,
15 23light

	

ray, leached•	
Sandstone, very clayey, medium, light-gray 	 8 3 1
Shale, brownish-gray, carbonaceous	 1 3 2
Sandstone, very clayey, medium, grayish-green	 8 40

148-074-0800 0
NDSWC 10231

Altitude : 1700 feet Date drilled : 8/23/7 8

Glacial drift :
Topsoil, sandy, brownish-black	 1 1
Till, sandy and gravelly, yellowish-brown	 8 9
Silt, sandy, dark-brown, oxidized 	 7 1 6

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Shale, medium-dark-brown, fractured, partiall y
oxidized	 5 2 1

Shale, silty, dusky-brown, carbonaceous	 11 32
Shale, silty, medium-dark-gray 	 8 40

148-074-08DDD

Altitude :

(Log modified from U .S . Bureau of Reclamation )

1666 feet Date drilled : 6/25/7 0

Topsoil, sandy, black	 ° 2 2
Sand, gravelly, brown	 4 .5 6 .5
Clay (glacial till) ; sand ; brown	 32.5 39
Sand; coarse gravel ; brown to gray	 18 57

148-074-15BCC
NDSWC 10230

Altitude : 1655 feet Date drilled : 8/23/7 8

Glacial drift :
Topsoil, sandy, brownish-black	 1 1
Sand, gravelly, fine to very coarse, oxidized 	 11 1 2
Gravel, sandy to silty, fine to medium	 6 1 8

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Sandstone, clayey, fine to medium, very ligh t

gray, leached	 15 33
Sandstone, clayey, fine to medium, pale-

green, semiconsolidated	 7 40

21 1



NDSWC 10236

LOCATION : 148-074-19BBB

	

DATE DRILLED : 8/24/7 8

174 6ALTITUDE :
(FT, NGVD)

DEPTH: 60
(FT )

POTENTIAL IMVI

	

RESISTANCE (OHMS?

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

	

0-1

	

Topsoil, sandy, brownish-black .

	

1-3

	

Gravel, fine to coarse, iron-stained ,
oxidized .

	

3-10~

	

Till, pebbly, yellowish-brown, oxi-
dized .

	

10-15

	

Till, pebbly, sandy, medium-brown.

	

15-17

	

Gravel, fine to coarse, iron-stained,
oxidized .

	

17-37

	

Till, medium-gray ; silty to very
sandy from 26 to 36 feet .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

	

37-38

	

Sandstone, clayey, grayish-green ,
semiconsolidated .

	

38-45

	

Shale, very silty to sandy,
brownish-black .

	

45-48

	

Shale,

	

brownish-black,

	

fissile,
carbonaceous.

	

48-60

	

Shale, medium-dark-gray, brittle,
fissile .

- 12 0

- 140

- 160

- 180

- 200 -

- 220 -

- 240 -

20

40

0 0

80

- 100

212



NDSWC 1023 2

LOCATION : 148-075-09BAB

		

DATE DRILLED : 8/23/78

DEPTH: 60
(FT)

DESCRIPTION OF DEPOSITS

1-8 ~G avel, fine to coarse, and 20
percent medium to very coarse
oxidized sand.

8-22-j''Silt, clayey, medium-gray.

	

22-32

	

Till, very sandy, medium-dark-gray .

	

32-44

	

Till, silty to sandy, medium-dark-
gray .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

	

44-48

	

Shale, silty, pale-gray .

	

48-52

	

Shale, silty, dark-grayish-black.

	

52-60

	

Sandstone, clayey, fine to medium,
dark-grayish-green, semiconsolidated .

ALTITUDE : 166 0
(FT, NGVO)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

20

40 -

60 -

80

100 -

120 -

140 -

- 16 0

- 180

200

220

240
213



NDSWC 10235

LOCATION : 148-075-25000

ALTITUDE : 1753
(FT, NGVD I

POTENTIAL (Mw

	

RESISTANCE (OHMS)

0- 1

-

	

20

	

- 1-4

4-1 8

40 -
L~ 18-26

26-38

60 38-72

f

72-73

73-96
100

96-10 0

120

148-076-038B B
(Log modified from U .S. Bureau of Reclamation )

Altitude : 1801 feet Date drilled : 3/30/7 3

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET)

Topsoil, black	 1 1
Clay (glacial till), sandy, brown	 15 1 6
Sand, silty ; some clay; some lignite ; brown

to gray	 24 .5 40. 5
Clay (till), sandy; lignite; gray	 4.5 45

148-076-04DD C
(Log modified from U .S. Bureau of Reclamation )

Altitude : 1796 feet Date drilled : 4/19/55

Topsoil	 0 .7 0 .7
Clay (glacial till), sandy, brown	 21 .3 2 2
Sand, poorly graded ; trace of clay ; fine ; brown	 2 .2 24.2
Clay (till), sand, and silt; gray	 25.8 50

214

DATE DRILLED : 8/24/7 8

DEPTH :

	

10 0
Ir 7 1

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

Topsoil, brownish-black.

Gravel, fine to coarse, subrounded ,
and 30 percent iron-stained oxi-
dized sand .

Till,

	

pebbly to rocky, silty ,
yellowish-brown, oxidized .

Till, silty, grayish-brown .

Til , pebbl , sandy , medium-dark-
gray .

Sand, fine to medium, subrounded
to rounded ; abundant lignite in
places.

HELL CREEK FORMATION-
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

Sandstone, fine to medium, grayish -
green, cemented .

Shale, grayish-black, carbonaceous ;
sandy in upper part .

Shale, medium-dark-gray, fissile .



NDSWC 1101 6

LOCATION :

	

148.076-04DDD

	

DATE DRILLED :

	

8/09/79

ALTITUDE :

	

1785
(FT, NGVD)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

460DEPTH :
(FT)

	

0-1

	

Topsoil, sandy, brownish-black .

	

1-18

	

Till,

	

gravelly,

	

yellowish-brown,
oxidized.

18-24 Gravel, fine to medium ; 30 percen t
medium to coarse sand ; angular
to subrounded ; oxidized .

	

24-35

	

Till, silty, pebbly, medium-gray .

	

35-41

	

Sandstone, fine, greenish-gray ; wit h
brown shale .

	

41-132

	

Till, silty, pebbly, dark-gray .

	

132-137

	

Gravel, medium to coarse, sub -
rounded ; cobbles .

37-158 Till, silty, pebbly, dark-gray ;
occasional lenses of sand an d
gravel ; some boulders.

	

158-286

	

Till, silty, pebbly, dark-gray .

215



NDSWC 11016, Continued

RESISTANCE (OHMS)

LOCATION :

	

148-076-04D D D

ALTITUDE :

	

178 5
(FT, NGVD I

POTENTIAL IMV)

DATE DRILLED :

	

8/09/7 9

DEPTH: 460
(FT )

DESCRIPTION OF DEPOSITS

	

286-312

	

Till, dark-gray ; with lenses of san d
and gravel .

	

312-386

	

Till, very sandy, dark-gray; lenses
of gravel.

386-418Saannd, fine to coarse; 30 percent
clay; gravelly; silty; subrounded .

41X432	 Till,	 gravelly, dark-gray ; boulders.

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

Sandstone, fine, dark-greenish-gray,
indurated .

Shale, silty, brownish-gray, soft;
carbonaceous streaks .

Sandstone, clayey, very fine t o
medium, grayish-green to greenish-
blue, poorly indurated .

216



NDSWC 533 2

LOCATION : 148-076-07DDD

	

DATE DRILLED : 612017 8

ALTITUDE: : 1790
(FT . NGVDI

DEPTH : 455
(FT)

POTENTIAL (my)	 RESISTANCEIOHMSI

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-15 Clay, sandy, silty, pebbly ,
moderate-yellowish-brown, moder-
ately tight to tight, cohesive ,
very slightly plastic, oxidized (till) .

15-88 Clay, sandy, silty, pebbly ,
bouldery, medium-dark-gray to
olive-gray, tight ; sand and grave l
from 55 to 60 feet (till) .

- 20 -

-40 -

- 60 -

- 80 -

- 100 -

- 120 -

- 140

- 18 0

-160 -

- 200

-220

- 240

98-344

	

Clay,

	

sandy,

	

silty,

	

pebbly ,
b uldery, olive-gray, tight ; very

uldery to 155 feet (till) .

88-98 Sand and gravel, slightly lignitic ;
predominantly coarse to very
coarse sand and fine to medium
gravel; mostly shale (60 percent) ,
carbonates (30 percent), and
quartz ; taking some water and
caving .

217



NDSWC 5332, Continued

LOCATION : 148-076-07 D D D

	

DATE DRILLED : 6/20/78

ALTITUDE : 1790

	

DEPTH : 455
(FT, NOVO )

POTENTIAL (MV)

(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

GLACIAL DRIFT, Continued

344-429 Clay, very sandy, pebbly, olive-
gray, moderately tight ; with smal l
sand and gravel lenses (till) .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

429-443 Claystone, medium-light-gray to
chocolate-brown, tight, cohesive ,
brittle, carbonaceous.

	

443-451

	

Sandstone, clayey, very fine,
medium-light-gray, tight, bentonitic.

451-455 Claystone, medium-light-gray to
chocolate-brown, tight, cohesive ,
brittle, carbonaceous.

218



148-076-09CDD
(Log modified from U .S. Bureau of Reclamation )

Altitude :

GEOLOGI C
SOURCE

1800 feet

MATERIAL

Date drilled :

THICKNESS
(FEET)

3/21/68

DEPT H
(FEET)

Topsoil, black	 0.5 0. 5
Silty clay, brown	 7 7 . 5
Clay (glacial till), brown	 6.5 1 4
Sand and gravel, brown	 4 1 8
silty clay (till), gray	 4 22
Boulder	 1 23
Sandy shale, gray	 2 25
Silty shale, gray	 25 50

148-076-09DCC
(Log modified from U .S. Bureau of Reclamation )

Altitude : 11801 feet Date drilled: 3/07/7 3

Topsoil	 1 1
Clay, sandy, brown	 15.5 16. 5
Clay (glacial till) ; some lignite ; gray	 5 21 . 5
Sand, loose, brown	 2 23 . 5
Sandy clay (till), gray	 5.5 29
Sand ; some gravel and lignite ; gray	 3 32
Clay (till), silty and sandy, gray	 8 40

21 9



148-076-09DD C
(Log from Feickert Drilling Co . )

Altitude :

GEOLOGIC
SOURCE

1800 feet

MATERIAL

Date drilled :

THICKNES S
(FEET)

5/17/7 4

DEPT H
(FEET)

Clay ; with stones	 10 1 0
Roc s	 5 1 5
Clay	 2 1 7
Gravel and rock	 8 2 5
Clay	 60 85
Sand ; gravel	 3 88
Clay and shale ; with coal streaks	 182 270
Sa n d-----	 5 27 5
Clay	 25 300
Sand and gravel	 30 330
Clay and shale	 25 35 5
Sand and gravel	 30 385
Clay	 25 41 0
Clay, sandy (siltstone(	 5 41 5
Sand, fine, dark-gray	 5 42 0
Siltstone	 25 445

148-076-16AB B
(Log modified from U.S. Bureau of Reclamation)

Altitude: 1798 feet Date drilled : 4/18/5 5

Clay (glacial till), very sandy	 24.4 24. 4
Clay (till) ; less sandy	 25.6 5 0

148-076-16CB C
(Log modified from U .S. Bureau of Reclamation )

Altitude: 1799 feet Date drilled : 4/14/55

Topsoil	 1 .2 1 . 2
Clay (glacial till), sandy, fine to medium ; littl e
gravel ; brown-°	 14.3 15. 5

Clay (till), sandy, fine to medium ; little gravel ;
gray	 9.7 25. 2

Sand, medium, uniform ; trace of clay ; gray	 7 32. 2
Silt, sandy, clayey, glaciofluvial, gray 	 17.8 50

22 0



NDSWC 527 1

LOCATION : 148-076-17AAB

	

DATE DRILLED : 11/09/7 7

ALTITUDE : 1780

	

DEPTH : 482
(FT, NOVO)

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-10 Clay, sandy, silty, pebbly,
gravelly, moderate-yellowish-brown ,
cohesive, very slightly plastic,
oxidized (till) .

10-143 Clay, very sandy, silty, pebbly,
medium-dark-gray to olive-gray,
tight, cohesive, very slightly plastic;
spots of gravel (till) .

Sand, clayey, fine to very coarse,
subangular to rounded ; mostly
quartz and carbonates ; some fin e
gravel .

161-294 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight ,
cohesive, brittle ; sand from 244 to
250 feet (till) .

- 2 0

- 40

- 60 -

80

- 100

- 120

- 14 0

- 160

- 180

- 20 0

- 220

- 240

221



NDSWC 5271, Continued

LOCATION : 148-076-17AAB

ALTITUDE :
(FT, NG VD)

1780

POTENTIAL (mvl

DATE DRILLED : 11/09/7 7

DEPTH : 482
(FTI

DESCRIPTION OF DEPOSIT S

GLACIAL DRIFT, Continued

294-313 Sand (80 percent) and gravel (20
percent) ; sand is fine to ver y
coarse, subrounded to rounded ,
and mostly quartz with carbonate s
and much shale and lignite ; gravel
is_fine? subangular, and mostly
shale and carbonates with lignite
and some quartz .

	

313-455

	

Clay, very sandy, silty, pebbly,
medium-dark-gray ; sandy and
cobbly sections; much sand in
returns (till) .

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED

455-482 Claystone, silty, shaly, medium-
light-gray to moderate-brown, tight ,
cohesive ; with carbonaceous shale.

22 2



148-076-19DA D
(Log modified from U.S. Bureau of Reclamation )

Altitude : 1811 feet Date drilled : 3/09/73

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Topsoil, organic, black	 1 1
Clay, silty, sandy; lignite ; brown to gray	 17 1 8
Clay (glacial till), silty; lignite ; gray	 8.5 26. 5
Sand, fine ; with some gravel ; gray	 9 .5 36
Clay (till), sandy, gray	 3.5 39. 5
Boulder	 1 40 .5
Clay (till), sandy, gray	 4 .5 4 5

148-076-20AB B
(Log modified from U.S . Bureau of Reclamation)

Altitude : 1827 feet Date drilled : 6/05/73

Topsoil, organic, black 	 1 1
Sand, silty, brown	 1 .5 2 .5
Silt, cla yey, brown	
Clay (glacial till), sandy ; scattered lignite; brown

2 .5 5

to gray----°	 33.5 38. 5
Sand and gravel ; some clay; scattered lignite ; gray	 1 .5 40
Clay (till), sandy ; lignite throughout; boulder at

63 feet; gray	 25 65

148-076-20DC C
(Log modified from U .S . Bureau of Reclamation )

Altitude : 1802 feet Date drilled : 4/11/55

Topsoil	 1 .4 1 .4
Clay, fat, tan	 7 .1 8 .5
Clay (glacial till), gravelly 	 11 .1 19 .6
Clay (till), sandy	 7 .3 26 .9
Sand, fine ; borderline silt; gray	 3 .1 30
Clay (till), gravelly, gray 	 20 50

22 3



NDSWC 5270

LOCATION : 148-076-21 AAA

	

DATE DRILLED : 11/08/77

ALTITUDE : 1770

	

DEPTH : 442
(FT. NGVD)

	

(FT)

POTENTIAL Imv)

	

RESISTANCE IOHMS(

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-12 Clay, sandy, silty, pebbly, gravelly,
moderate-yellowish-brown, moder-
ately tight, cohesive, slightly plastic ,
oxidized ; very gravelly at about 1 0
feet (till) .

12-19 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, moderately
tight to tight, cohesive, very slightly
plastic (till) .

19-41 Sand (80 percent) and gravel (20
percent) ; sand is fine to very
coarse, mostly coarse, subangula r
to rounded, and 50 percent quartz,
30 percent carbonate, and 20
percent shale, granitic, and lignit e
grains ; gravel is fine to medium,
angular to subrounded, and mostly
carbonates and shale with som e
quartz and lignite .

41-238 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight,
cohesive, brittle ; gravelly in spots
(till) .

238-246 Sand and gravel ; sand is fine to very
coarse, subangular to rounded, and
50 percent quartz, 30 percent
carbonate, and 20 percent shale
grains with lignite; gravel is fine to
medium, angular to subrounded ,
and mostly carbonates with
abundant shale and lignite .

224



NDSWC 5270, Continued

LOCATION : 148-076-21 AAA

ALTITUDE : 177 0
(FT, NGV0)

POTENTIAL (MV)

DATE DRILLED : 11/08/7 7

DEPTH: 442
(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

GLACIAL DRIFT, Continued

256-272 ~Sa~nd and gravel ; sand is fine t o
very coarse, subangular to rounded ,
and 50 percent quartz, 30 percen t
carbonate, and 20 percent shale
grains with lignite; gravel is fine
to medium, angular to subrounded ,
and mostly carbonates with
abundant shale and lignite ;
abundant shale pebbles .

272-405 Clay, sandy to gravelly, medium-
dark-gray to olive-gray, tight ,
cohesive, brittle (till).

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

405-426 Claystone and siltstone, medium-
light-gray, tight, cohesive, brittle ,
bentonitic.

	

426-437

	

Sandstone, fine, medium-light-gra y
to green, rounded, glauconitic.

	

437-442

	

Claystone, medium-light-gray, tight ,
cohesive, brittle, bentonitic .

246-256 Clay, sandy, silty, pebbly, slightl y
gravelly, medium-dark-gray to olive-
gray, tight, cohesive, brittle (till) .

225



148-076-21BCC
(Log modified from U.S. Bureau of Reclamation }

Altitude : 1810 feet Date drilled : 6/05/73

GEOLOGIC THICKNESS DEPT H

SOURCE MATERIAL (FEET) (FEET )

Topsoil, black, loose 	 1 1
Clay (till), light-brown to gray, sandy, plastic ;
scattered lignite	 25 .5 26. 5

Sand, gray ; some clay and lignite 	 1 27. 5
Clay (till), sandy; scattered lignite ; gray	 12.5 40

22 6



NDSWC 5269

LOCATION : 148-076-23 B AA

ALTITUDE : 1780
1E7, NGVD)

DATE DRILLED : 11/08/77

DEPTH: 222
(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-22 Clay, sandy, silty, pebbly, gravelly ,
moderate-yellowish-brown, moder-
ately tight, cohesive, oxidized (till) .

22-183 Clay, sandy, silty, pebbly, gravelly ,
medium-dark-gray to olive-gray,
tight, cohesive, very slightly plasti c
(till) .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

183-222

	

Claystone and siltstone, sandy ,
silty, medium-dark-gray to dark-
greenish-gray, tight, cohesive,
brittle, slightly bentonitic an d
carbonaceous .
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NDSWC 5268

LOCATION :

ALTITUDE :
(FT, NGVD)

148-076-24DC C

1755

DATE DRILLED :

DEPTH : 242
(FTI

11/08/77

POTENTIAL IMVI

	

RESISTANCE IDHMSI

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-14 Gravel, fine to coarse, angular
to subangular, poorly sorted ;
oxidized to 10 feet; predominantl y
carbonates with shale and some
quartz ; some very coarse sand .

228

14-78 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight ,
cohesive, quite brittle; bouldery
with cobbles (till) .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED

78-166 Claystone, sandy, silty, tight ,
cohesive, brittle, slightly carbona-
ceous, slightly bentonitic; varying
from light brownish gray to
greenish gray .

166-206 Sandstone, quite silty, very fine to
fine, dark-green, rounded, well -
sorted, glauconitic .

206-242 Claystone, sandy, silty, light-gray to
dark-green, tight, cohesive, brittle,
glauconitic ; sandy areas.



148-076-29BAA
(Log modified from U .S . Bureau of Reclamation )

Altitude :

GEOLOGIC
SOURCE

1799 feet

MATERIAL

Date drilled :

THICKNESS
(FEET)

10/19/67

DEPTH
(FEET)

Topsoil, black	 1 1
Silty sand, brown	 5 .5 6 .5
Sandy clay (glacial till), brown	 6 .5 1 3
Sand and clay (till), gray	 9 22
Sand, fine, gray	 4 .5 26 . 5
Sandy clay (glacial till), gray	 48.5 75

148-076-29CAA
(Log modified from U .S . Bureau of Reclamation )

Altitude : 1793 feet Date drilled : 3/15/7 3

Topsoil, organic, bl ac k	 °	 0.5 0 . 5
Sandy clay, brown	 2 .5 3
Silty sand, brown	 2 5
Sand and gravel, brown	 3 .5 8 . 5
Clay (glacial till), sandy, brown	 9 .5 1 8
Silty sand, fine, gray	 5 23
Clay (till), sandy ; lignite ; gray	 8 3 1
Sand and gravel ; clay ; some cobbles ; gray	 3 34
Clay (till), sandy; some lignite; gray	 6 40

148-076-30AD B
(Log modified from U .S . Bureau of Reclamation )

Altitude : 1824 feet Date drilled : 3/13/7 3

Topsoil, organic, black	 1 1
Sandy clay, brown	 1 2
Sand ; scattered gravel ; brown	 5 7
Clay (glacial till), silty, sandy, brown	 10 .5 17 . 5
Boulder	 1 .5 1 9
Clay (till) ; some lignite; brown to gray	 46 65

22 9



148-076-31AD A
(Log modified from U .S . Bureau of Reclamation )

Altitude :

GEOLOGI C
SOURCE

1812 feet

MATERIAL

Date drilled :

THICKNES S
(FEET )

Topsoil, black	 1
Sand and gravel ; some clay ; brown	 3
Clay (glacial till), sandy ; lignite; brown to gray	 1 3
Silt, gray	 7
Clay (till), silty; lignite ; gray	 6
Silty sand, fine, gray	 •	 7
Sand and gravel ; some clay ; gray	 °	 1
Clay (till), silty ; sand zones ; lignite; gray	 27

148-076-31 DAD
(Log modified from U .S . Bureau of Reclamation )

Altitude :

	

1833 feet

	

Date drilled : 6/08/6 2

Clay (glacial till) ; organic to 1 foot; silty; sandy ;
some fine gravel ; cobbles ; calcareous ; brown	 4

	

4
Silty sand ; very fine ; 40 percent silty fines ;

some clay ; calcareous ; tan to brown	 20 .8

	

24 .8
Silt, clay, and fine sand laminations ; lignite ;

calcareous; glaciofluvial ; gray	 15 .2

	

4 0
Sand, fine to medium ; some gravel ; zone of clay;

calcareous; gray	 1

	

4 1
Clay (till), silty, sandy; 5 percent gravel ; occasiona l
cobbles and boulders with lignite and shale ;
calcareous; gray	 54

	

9 5

3/15/7 3

DEPT H
(FEET)

1
4

1 7
24
30
37
38
65

23 0



NDSWC 5331, 5331 A

LOCATION : 148-077-02DDD1, 2

ALTITUDE : 1955
(FT, NGVD)

DATE DRILLED : 6/15/7 8

DEPTH: 855
(FT)

POTENTIAL (mv)	 RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-10 Clay, sandy, silty, pebbly ,
moderate-yellowish-brown, soft to
moderately tight, sticky, cohesive ,
oxidized (till) .

10-100 Clay, sandy, silty, pebbly, slightl y
bouldery, medium-dark-gray to
olive-gray, tight; sand and gravel
lens from 60 to 65 feet (till) .

20

40

60

80

too

120

140

160

180

- 20 0

- 220

240

100-314 Clay, sandy, silty, slightly pebbly,
olive-gray, very smooth, sticky,
tight, cohesive, slightly plastic (till) .



LOCATION :

ALTITUDE :
(FT, NOVO)

NDSWC 5331, 5331A, Continued

148-077-02DDD1, 2

1955

DATE DRILLED : 6/15/7 8

DEPTH : 855
(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

HELL CREEK FORMATION-
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

314-347 Claystone, sandy, silty, medium-
gray to brownish-gray, very tight,
cohesive, brittle, slightly carbona-
ceous, bentonitic.

	

347-369

	

Sandstone, quite clayey, very fine
to fine, medium-light-gray .

369-420 Claystone, very silty, slightly sandy ,
tight, cohesive, brittle, bentonitic ;
medium gray to greenish gray wit h
carbonaceous streaks and a littl e
glauconite.

	

420-441

	

Sandstone, quite clayey, very fin e
to fine, medium-light-gray .

441-486 Claystone, very silty, slightly sandy ,
tight, cohesive, brittle, bentonitic ;
medium gray to greenish gray wit h
carbonaceous streaks and a littl e
glauconite.
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NDSWC 5331, 5331A, Continued

LOCATION : 148. 077-02DDD1, 2

ALTITUDE : 1955
(FT . NGVD)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

DATE DRILLED : 6/15/78

DEPTH : 855
(FT)

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED, Continued

Sandstone, very fine to fine,
medium-light-gray to greenish-gray ,
friable, glauconitic; biotite i n
abundance.

Claystone, very silty, very slightl y
sandy, medium-dark-gray t o
chocolate-brown, tight, cohesive ,
brittle, carbonaceous.

Sandstone, slightly clayey, fine ,
medium-light-gray to green ,
glauconitic and bentonitic.

Claystone, silty, chocolate-brow n
to dark-gray, tight, cohesive ,
brittle, carbonaceous, bentonitic .

Sandstone, fine, medium-light-
bluish-gray to greenish-gray, glau-
conitic, bentonitic .

Claystone, silty, chocolate-brown
to dark-gray, tight, cohesive,
brittle, carbonaceous, bentonitic.

Sandstone, fine, medium-light-
bluish-gray to greenish-gray, glau-
conitic, bentonitic .

Claystone, slightly sandy, silty ,
medium-light-gray to medium-gray ,
tight, brittle, bentonitic ; quit e
sandy from 714 to 749 feet .
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NDSWC 5331, 5331A, Continued

148-077-02DDD1, 2

195 5

POTENTIAL (MV>

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

LOCATION : DATE DRILLED : 6115178

ALTITUDE :
(FT, NOVO)

DEPTH : 855
)FT )

234

HELL CREEK FORMATION-
FOX HILLS SANDSTONE,

UNDIFFERENTIATED, Continued

812-834 Sandstone, silty, fine, dark-green,
friable ; glauconitic with very dar k
nearly black streaks .

PIERRE SHAL E

	

834-855

	

Shale, black to grayish-black, tight,
cohesive, brittle, noncalcareous .



NDSWC 527 2

LOCATION : 148-077-13AAA

	

DATE DRILLED : 11/14/7 7

DEPTH : 582
IFT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

GLACIAL DRIF T

0-10 Clay, sandy, silty, pebbly, gravelly,
moderate-yellowish-brown, soft to
moderately tight, cohesive, oxi-
dized (till) .

10-267 Clay, sandy, silty, slightly gravelly ,
medium-dark-gray to olive-gray,
moderately tight to tight, cohesive,
very slightly plastic; pebbly wit h
some cobbles (till) .

23 5

ALTITUDE : 185 5
(FT, NGV01

POTENTIAL (MV)



NDSWC 5272, Continued

LOCATION : 148-077-13AAA

	

DATE DRILLED : 11/14/77

185 0ALTITUDE :
1 FT, NGVDI

DEPTH : 582
(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

267-301 Gravel, fine to medium, subangular
to subrounded ; mostly fine with
some coarse to very coarse sand ;
50 percent carbonate, 40 percent
shale,_and 10 percent quartz
pebbles with some granitics an d
lignite.

301-328 Clay, sandy, silty, medium-dark-
gray, tight, cohesive, very slightl y
plastic .

328-358 Gravel, subangular to subrounded ;
fine to medium with some coarse
to very coarse ; mostly quartz and
shale sand ; 50 percent carbonate,
40 percent shale, and 10 percen t
quartz pebbles with granitics and
lignite .

358-379 Clay, very sandy, silty, medium -
gray to medium-dark-gray, tight,
cohesive, very slightly plastic .

	

379-421

	

Gravel, subangular to subrounded ;
with some coarse sand .

5421428 Clay, very sandy, silty, medium-
gray to medium-dark-gray, tight,
cohesive, very slightly plastic .

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

453-501 Claystone, sandy, silty ; medium
light gray to chocolate brown with
streaks of fine-grained sand .
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NDSWC 5272, Continue d

ALTITUDE : 185 0
(FT, NGVD)

DATE DRILLED : 11/14/7 7

DEPTH : 58 2
(FT )

LOCATION : 148-077-13AAA

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION-
FOX HILLS SANDSTONE,

UNDIFFERENTIATED, Continued

501-562 Claystone and siltstone, sandy ,
silty, shaly, medium-light-gray to
chocolate-brown, tight, cohesive .

	

562-582

	

Claystone, gray to grayish-black ,
tight, hard, brittle, noncalcareous.
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NDSWC 5334

LOCATION : 148-077-36CCC

	

DATE DRILLED : 6/21/7 8

ALTITUDE : 1838
(FT, NGVD)

DEPTH : 775
(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS(

	

DESCRIPTION OF DEPOSIT S

GLACIAL DRIF T

0-30 Clay, sandy, silty, pebbly,
moderate-yellowish-brown, tight,
cohesive, very slightly plastic, oxi-
dized (till) .

30-635 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray ; sandy fro m
124 to 144, at 260 and 300, and
from 612 to 635 feet (till) .

- 60

80 -

- 100

120

- 140

160

180 -

- 200

220 -

240 -

20

- 40
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NDSWC 5334, Continued

LOCATION : 148-077-36000

ALTITUDE : 1838
(FT, NGVO)

DATE DRILLED :

DEPTH : 77 5
IFTI

6/21/78

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS
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NDSWC 5334, Continued

LOCATION : 148-077-3600 0

ALTITUDE : 1838
(FT, NGVDI

POTENTIAL (My)

DATE DRILLED : 6/21/78

DEPTH : 775
(FT I

RESISTANCE (OHMS(

	

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

635-701 Claystone, silty, slightly sandy ,
light-gray to greenish-gray, tight,
brittle, bentonitic.

701-744 Sandstone, very silty, very fine,
dark-green ; indurated from 727 t o
729 feet; drilled tight .



NDSWC 5334, Continued

LOCATION : 148 .077-3600 0

ALTITUDE : 1838
(FT, NGVD )

POTENTIAL (MV)

DATE DRILLED : 6/21/7 8

DEPTH : 775
(FT )

RESISTANCE (OHMS(

	

DESCRIPTION OF DEPOSIT S

-740 -

PIERRE SHAL E

744-775

	

Shale, black to grayish-black, tight ,
cohesive, brittle, noncalcareous .

-760 -

- 780 -

- 800

820

-84 0

- 86 0

-880

900

- 920

- 940

960
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NDSWC 1025 2

LOCATION : 148-078-10B B 8

	

DATE DRILLED : 9/06/78

ALTITUDE : 1920

	

DEPTH: 240

I FT, NGVDI

	

(m)

POTENTIAL (mvi RESISTANCE loHms)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-1

	

Topsoil, sandy, brownish-black .

	

1-7

	

Till, sandy, yellowish-brown, oxi-
dized .

7-13 Sand, medium to very coarse ,
subrounded, oxidized ; 20 percen t
granule gravel .

	

13-22

	

Till, pebbly, brownish-gray, slightl y
oxidized .

	

22-104

	

Till, pebbly, medium-dark-gray .

104-109 Gravel, fine to medium, rounded
to subrounded; mostly carbonates ;
some igneous fragments and detrita l
lignite.

	

109-170

	

Till, gravelly, dark-gray .

170-190 Gravel, fine to coarse, rounded t o
subjounded ; interbedded silt and
clay0 percent sand .

	

190-2

	

Clay, silty, dark-gray .

-HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

200-207

	

Shale, grayish-black, fissile .

Sandstone, fine to medium, dark-
greenish-gray; interbedded with
carbonaceous shale.

242



NDSWC 10253

LOCATION :

ALTITUDE :

148. 078-10CBC

1910

DATE DRILLED : 910617 8

DEPTH: 80
(FT. NGVDI

	

IFT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-7

	

Clay, sandy, yellowish-brown .

7-21 Gravel, fine to medium, rounded
to subrounded ; 30 percent medium
to coarse sand .

j
'21-30

- 40

	

-

3037

- 60
37-40

40-7 0

- 80
70-80

-to o

- 12 0

- 140

- 16 0

- 180

- 200

- 22 0

- 240

carbonates and detrital shale ; som e
lignite ; less than 10 percent gravel
lenses.

Gravel, fine to medium, rounded ;
40 percent medium to coarse sand .

Sand, gravelly, fine to very coarse.

Gravel, fine to very coarse; cobbles;
20 percent very coarse sand .

Till, silty to sandy, dark-gray.

243

Sand,

	

fine to very coarse,
subrounded to rounded ; mostly



148-078-20BB A
NDSWC 1025 1

Altitude :

	

1910 feet Date drilled : 9/06/7 8

GEOLOGIC THICKNESS DEPT H
SOURCE

	

MATERIAL (FEET) (FEET )

Glacial drift :
Topsoil, sandy, brownish-black	 1 1
Clay, silty, pale-yellowish-brown	 4 5
Gravel, fine to coarse, subangular, oxidized	 13 1 8
Sand, fine to very coarse, subrounded ; mostl y

shale and granitics ; 30 percent gravel	 10 28
Gravel, fine to coarse, rounded to subrounded ;
30 percent medium to coarse sand	 20 48

Silt, sandy, medium-gray	 8 56
Sand, gravelly, fine to coarse 	 8 64
Till, sandy, medium-dark-gray	 32 96
Silt, sandy, dark-brownish-gray ; detrital lignite	 12 108
Sand, silty, fine to medium	 10 11 8
Clay, silty, medium-dark-gray	 8 126

Fort Union Formation :
Shale, light-gray, tight, fissile	 14 140

148-078-32C8C
NDSWC 10250

Altitude : 1900 feet Date drilled : 9/05/7 8

Glacial drift :
Topsoil, sandy to rocky, brown	 1 1
Till, sandy, yellowish-brown, oxidized	 1 2
Gravel, fine to coarse, subrounded, highly oxidized 	 5 7
Till, sandy, medium-dark-brown	 5 1 2
Gravel, fine to coarse, subrounded ; 40 percen t

medium to coarse sand 	 20 3 2
Till, sandy, medium-dark-gray	 2 3 4
Sand, medium to coarse ; lenses of clay	 2 3 6
Till, silty, medium-dark-gray	 86 122

Fort Union Formation:
Shale, light-gray, tight, fissile	 18 140

24 4



NDSWC 1102 1

RESISTANCE (OHMS )

LOCATION :

	

149-07403A D A

ALTITUDE :

	

161 5
(FT, NGVD )

POTENTIAL (MV)

DATE DRILLED :

	

8/14/79

DEPTH : 340
(FT)

DESCRIPTION OF DEPOSIT S

	

0-1

	

Topsoil, sandy, brownish-black .

1-16 Sand ;– fine to coarse ; 10 percent
fine gravel ; subrounded to rounded;
oxidized ; mostly quartz, detrita l
shale, and carbonates .

	

16-20

	

Sand, fine to coarse ; 30 percent
fine gravel ; subrounded.

20-26 Gravel, fine to medium ; 30 percent
medium to coarse sand ; subangula r
to well rounded .

	

64-72

	

Sand, fine to medium, silty; 1 0
percent fine gravel ; subangular t o
rounded ; mostly quartz, shale,
and igneous fragments.

	

111-146

	

Clay, silty to sandy, grayish-brown,
carbonaceous.

	

146-282

	

Till, sandy, medium-dark-gray.
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NDSWC 11021, Continued

LOCATION :

	

149-074-03ADA

	

DATE DRILLED : 8/14/79

ALTITUDE :

	

161 5
(FT, NGVD I

POTENTIAL (MV)

DEPTH : 34 0
(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

	

282-315

	

Till, silty, dark-gray, tight.

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

	

315-324

	

Shale, light-gray, tigh t

	

324-332

	

Shale, medium-gray, fissile ; som e
carbonaceous streaks .

	

332-340

	

Sandstone, clayey, very fine to
medium, dark-green, glauconitic .

149-074-09DCD
(Log from Russell Drilling Co. )

Altitude :

GEOLOGI C
SOURCE

1660 feet

MATERIAL

Date drilled :

THICKNES S
(FEET)

8/23/76

DEPT H
(FEET )

Topsoil	 1 1
Till ; yellow clay	 32 3 3
Till, gray	 8 4 1
Sand and gravel	 15 5 6
Till, gray	 14 70
Gray clay; bedrock	 35 10 5
Sand	 15 120
Gray clay	 40 160
Sand	 50 21 0
Gray clay	 30 240
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NDSWC 11022

LOCATION:

	

149-074-10AAA

	

DATE DRILLED :

	

8/15/79

ALTITUDE :

	

1670

	

DEPTH : 240
(FT, NGVD)

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

0-1

	

Topsoil- ary, brownish-black.

2--1-4

	

Sand, fine to very coarse; 40
percent fine to medium gravel ;
angular to subrounded ; oxidized .

4-17.. Till, silty, yellowish-brown ,
oxidized ; with lenses of sand
and gravel .

17-30

	

Till, silty, medium-dark-gray ; with
lenses of sand and gravel .

30-46

	

Clay, silty to very sandy, dark -
gray .

46-61

	

Till, silty to sandy, medium-dark-
gray .

61-80

	

Clay, silty to sandy, light-brownish-
gray .

80-114 Clay, very sandy, brownish-gray to
greenish-gray, lignitic, carbonaceous;
with lenses of grayish-green tight
clay.

114. 134

	

Till, silty, pebbly, dark-gray.

"162

	

Clay, dark-brown to greenish-gray,
carbonaceous to lignitic.

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

162-190

	

Shale,

	

dusky-brown,

	

tight ;
bentonitic streaks.

190-200

	

Shale, sandy, dark-brown to light -
gray, soft to moderately indurated ;
carbonaceous to lignitic in lenses.

200-213

	

Sandstone, clayey, fine to medium,
dark-grayish-green,

	

moderately
indurated ; abundant mica .

213-220

	

Siltstone, grayish-green, moderatel y
indurated ;

	

with

	

carbonaceou s
streaks.

220-240

	

Shale, dusky-brown, moderately
indurated, carbonaceous.



149-074-19AD D
(Log modified from U .S. Bureau of Reclamation )

Attitude : 1655 feet Date drilled : 6/25/7 0

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Topsoil, sandy, brown	 6

	

6
Clay (glacial till), sandy, brown	 11

	

1 7
Sand, brown	 1

	

1 8
Clay (till), sandy, brown to gray	 30

	

4 8
Clay shale; thin layers of lignite ; gray	 17

	

65

149-074-21 CCC
(Log modified from U .S. Bureau of Reclamation )

Altitude :

	

1664 feet

Glacial drift :

Date drilled : 7/15/7 0

Topsoil, black	 1 1
Clay (glacial till), sandy, brown to gray	 27 2 8
Boulder	 1 29

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Clay shale, gray	 36 65

149-074-25BB B
(Log modified from U .S. Bureau of Reclamation )

Altitude :

	

1656 feet

Glacial drift :

Date drilled : 7/16/7 0

Topsoil, black	 1 1
Clay (glacial till), sandy, brown	 14 1 5

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Sandy shale, gray	 25 40
Lignite	 2 42
Sandy shale, tan to light-gray	 23 65

24 8



149. 074-30DB D
NDSWC 10234

Altitude:

	

1610 feet Date drilled : 8/24/7 8

GEOLOGIC THICKNESS DEPTH
SOURCE

	

MATERIAL (FEET) (FEET)

Glacial drift :
Topsoil, sandy, brownish-black	 1 1
Clay, silty, yellowish-brown, cohesive, oxidized	 15 1 6
Sand, fine to coarse, medium-dark-gray;

interbedded with intervals of silty clay ;
abundant detrital lignite	 15 3 1

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Shale, grayish-brown ; carbonaceous streaks	 4 35
Shale, grayish-green, fissile	 5 40

149-074-34DA D
(Log modified from U.S . Bureau of Reclamation)

Altitude:

	

1645 feet

Glacial drift .

Date drilled : 7/15/70

Topsoil, black	 1 1
Clay (glacial till), sandy, brown	 16 1 7
Sand, fine ; some gravel; brown to gray	 11 28
Clay (till) ; sand; cobbles; gray	 4 32

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Clay shale, light-gray	 13 45

149-074-36AA A

Altitude :

(Log modified from U.S. Bureau of Reclamation)

1647 feet Date drilled : 7/16170

Glacial drift :
Topsoil, black	 1

	

1
Clay (glacial till), sandy, brown	 14

	

1 5

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Shale, sandy, gray	 3

	

1 8
Sand, fine, gray	 6

	

24
Shale, dark-gray to light-gray 	 41

	

65

149-075-04000
(Log modified from U.S. Bureau of Reclamation)

Altitude : 1830 feet Date drilled : 6/03/70

Clay (glacial till), sandy, brown	 5 5
Sand, brown	 7 1 2
Clay (till), sandy; layers of gravel ; brown	 28 40
Gravel	 2 42
Clay (till) ; layers of gravel; boulders throughout ;
sandy; gray	 63 105

24 9



149-075-05CD A
(Log modified from U .S. Bureau of Reclamation )

Altitude:

	

1648 feet

GEOLOGI C
SOURCE

	

MATERIA L

Glacial drift :

Date drilled :

THICKNESS
(FEET)

8/18/52

DEPT H
(FEET )

Topsoil	 1 1
Sand, fine to medium, silty, brown	 3.5 4. 5
Clay (glacial till) ; silt ; sand ; gravel ; brown	 17.5 2 2
Sand and gravel, fine to medium, silty, buff to gray	 2 24
Clay (till) ; silt; sand ; gravel ; gray	 144 168

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Shale, sandy, brown to gray 	 7 175

149-075-06BC C
(Log modified from U .S. Bureau of Reclamation )

Altitude :

	

1667 feet Date drilled : 11/12/54

Glacial drift :
Sand, organic, very fine, silty, dark-brown	 1 .5 1 . 5
Sand, very fine ; gravel pebbles up to 1 1/4 inches ;
buff	 8.5 1 0

Clay (glacial till), sandy, gravelly ; large gravel and
cobbles ; brown	 °	 17 2 7

Sand; trace of silt ; some coarse sand and gravel ; tan	 8 3 5
Clay (till), gravelly, gray 	 171 206
Clay, fat, stratified, dark-gray 	 14 220
Clay (till), sandy, gravelly, gray 	 20.5 240 . 5
Clay, fat, dark-gray	 21 .5 262
Sand and gravel ; clay binder	 8 270
Clay (till), sandy; few gravels	 4 274
Sand, uniform, silty, fine to gravelly, gray	 9 .5 283 .5

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Shale, gray	 6 .5 290

149-075-06CAC

Altitude :

(Log modified from U .S. Bureau of Reclamation )

1656 feet Date drilled : 9/23/52

Glacial drift :
Topsoil	 0 .9 0 .9
Sand, fine, silty ; some clay ; brown	 7 .6 8 . 5
Clay (glacial till) ; silt; sand ; brown	 10 .5 1 9
Sand, fine, silty, brown	 5 2 4
Clay (till), sandy; silt ; sand ; gray	 18 4 2
Sand, silty, fine, gray 	 2 4 4
Clay (till) ; silt ; sand ; pebbles and cobbles;
boulders; gray	 134 17 8

Clay, silty	 34 21 2
Sand, very fine, silty; clay	 38 250
Sand, silty ; some g ravel	 39 289
Sand, silty ; gravel ; shale particles	 8 29 7

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Shale, silty, gray	 23 320

25 0



149-075-06DA C
(Log modified from U.S . Bureau of Reclamation )

Altitude :

	

1590 feet

	

Date drilled : 12/01/5 2

GEOLOGIC

	

THICKNESS DEPT H
SOURCE

	

MATERIAL

	

(FEET)

	

(FEET)

Topsoil, fine, silty, buff	
Sand, fine to medium, clean, brown	
Silt and sand, fine to medium ; trace of clay;

lignite ; silty ; gray	
Sand, fine, clean, well-graded 	
Silt ; trace of clay ; light gray	
Clay (glacial till) ; silt ; sand ; pebbles to cobbles;

some lignite and shale; gray	
Sand, medium to coarse, silty ; trace of clay; gray
Clay (till) ; silt; sand ; pebbles to cobbles ; som e

lignite and shale; gray	
Sand, medium to silty; cobbles and shale; gray	
Sand and gravel, medium, silty, clayey ; firm shale;
gray	

Clay (till) ; silt; sand ; pebbles to cobbles ; som e
lignite and shale; gray	

Sand, fine, silty ; fine gravel ; shale; gray	

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Shale, silty, gray
Shale and sandstone ; sandy shales ; shaly sandstone ;
gray

Shale, very sandy, gray 	

149-075-07AA D
(Log modified from U .S. Bureau of Reclamation )

Altitude :

	

1653 feet

	

Date drilled : 6/03/54

1 .5
18 .2

8 .3
34 .3

7 .7

1 . 5
19. 7

28
62. 3
70

60 130
5 135

15.8 150. 8
8.4 159. 2

35.4 194. 6

6.6 201 . 2
4.2 205. 4

4.6 21 0

24.3 234. 3
3.7 23 8

Clay (glacial till), gravelly, brown
Sand and gravel, medium	
Clay (till) ; gravel to cobbles; silty gravel below ;
brown	

Sand, very fine ; excess clay and silt ; gray ;
glacial till from 181 to 182 feet	

Clay (till), gravelly, gray
Silty sand	
Gravel, medium, clayey
Clay (till), gravelly, gray

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Shale, silty; clay ; gray

149-075-08ACD
(Log modified from U .S . Bureau of Reclamation )

Altitude :

	

1691 feet

10.4 10. 4
4.8 15. 2

139.8 15 5

46 20 1
49 250

1 25 1
5 .2 256. 2

10.8 267

8 275

Date drilled : 7/09/62

Clay (glacial till), silty, sandy ; 5 percent gravel ;
occasional cobbles and boulders ; calcareous ; brown	 10 .5

	

10.5
Silt and sand; very fine sand ; 50 percent silt; 50

percent fine sand ; calcareous; glaciofluvial ; brown	 12 .5

	

23
Clay (till), silty, sandy ; some cobbles and boulders ;

lignite ; calcareous ; gray	 52

	

75
Clay (till), silty, sandy ; 5 percent gravel ; some cobbles

and boulders ; calcareous ; lignite and shale fragments ;
gray	 116

	

19 1

251



149-075-08BDB
(Log modified from U .S. Bureau of Reclamation )

Altitude :

	

1622 feet

	

Date drilled : 3/11/6 9

GEOLOGIC

	

THICKNESS DEPT H
SOURCE

	

MATERIAL

	

(FEET)

	

IFEET)

Topsoil; silty sand ; organic ; dark gray	
Silty sand ; 60 percent coarse to fine sand ; trace o f
clay ; calcareous ; fine gravel to 3 inches in diameter ;
alluvium, gray	

Silty sand ; 70 percent coarse to fine sand ; 10 percen t
gravel to 3 inches in diameter ; clay zones ; calcareous;
glaciofluvial ; gray	

Silty sand ; 70 percent fine sand ; organic matter ; som e
fine gravel ; calcareous; glaciofluvial ; light brown

Poorly graded sand ; 85 percent fine to medium sand ;
some fine to coarse gravel ; clayey zones; lignite and
shale particles; calcareous ; glaciofluvial ; brown to gray	

Silty sand ; 50 percent fine sand ; organic matter ;
calcareous; glaciofluvial ; gray	

Poorly graded sand; 95 percent coarse to fine sand ;
some fine gravel ; clayey zones ; glaciofluvial ; gray	

Clay (glacial till), sandy, silty ; lignite fragments; fin e
gravel ; slight HCL reaction ; some gravel with cobbles ;
dark gray	

Coarse sand ; few fine gravels; clay lenses; glaciofluvial ;
gray	 56.5 244. 5

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Tuffaceous siltstone ; organic inclusions; low specific

gravity; scratches easily ; light gray	 5.5 250

149-075-08BD D

Altitude :

(Log modified from U.S. Bureau of Reclamation )

1633 feet Date drilled : 4/04/6 9

Topsoil, organic, sandy, silty, clayey	 0.5 0. 5
Silty sand ; 80 percent fine to medium sand; trace of clay ;
scattered fine gravel ; calcareous; glaciofluvial ; brown	 9.5 1 0

Silty sand ; 50 percent very fine sand ; trace of clay;
calcareous ; glaciofluvial ; gray	 .5 10 .5

Poorly graded sand ; 90 percent coarse to fine sand ; 5
percent gravels ; calcareous; silty; few cobbles ; glaciofluvial	 69 .5 80

Silty sand ; 85 percent uniform fine sand ; trace of clay
and gravel ; calcareous ; glaciofluvial ; gray	 11 9 1

Poorly graded sand ; 85 percent coarse to mostly fine sand ;
5 percent fine gravels; calcareous ; glaciofluvial ; gray	 4 9 5

Gravel, sand, and cobbles	 7 10 2
Silty sand, fine, gray	 2 104
Clay (glacial till), sandy, silty ; scattered gravel;
lignite throughout ; gray	 21 125

149-075-15AB B

Altitude :

(Log from Russell Drilling Co . )

1785 feet Date drilled : 5/02/7 4

Topsoil	 1 1
Clay, yellow ; with boulders	 27 2 8
Clay, blue	 82 110
Sand ; with lignite streaks	 6 11 6
Clay, blue	 4 120
Sha le	 70 190
Bedrock sand	 35 225
S h a l e	 .. 15 240

25 2

1 1

9 1 0

6 1 6

14 30

25 5 5

10 6 5

4 6 9

119 188



NDSWC 1101 7

LOCATION :

	

149-075-18ADD

	

DATE DRILLED :

	

8/13/7 9

ALTITUDE :

	

1650

	

DEPTH :

	

26 0
(FT, NOVI))

	

(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

	

0-8

	

Till,

	

gravelly,

	

yellowish-brown,
oxidized .

8-13 Gravel, sandy, fine to coarse,
subrounded to rounded, oxidized ;
mostly carbonate, shale, and
igneous pebbles.

	

13-21

	

Till,

	

gravelly,

	

yellowish-brown ,
oxidized.

	

2]-29

	

Gravel, sandy, fine to medium ,
.)

	

angular to rounded, oxidized ; some
cobbles.

	

29-42

	

Till, sandy to gravelly, yellowish-
brown, oxidized .

	

42-46

	

Clay, silty to sandy, medium-gray.

	

46-48

	

Till, sandy, medium-gray .

	

48-61

	

Gravel, sandy, fine to coarse,
angular to subrounded.

	

61-167

	

Till, sandy, bouldery, medium-
dark-gray.

167-178 Sand, fine to coarse; 20 percent
medium gravel ; silty to clayey ;
subrounded to rounded ; some
cobbles.

	

178-206

	

Till, silty, medium-dark-gray ; with
thin lenses of sand and gravel .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

	

206-218

	

Sandstone, clayey, very fine t o
medium,

	

dark-grayish-green ,
moderately indurated .

	

218-227

	

Shale, silty, grayish-green, fissile .

	

227-233

	

Shale, dark-brown to dusky-brown,
very carbonaceous.

	

233-236

	

Sandstone, clayey, fine, grayish-
green, moderately indurated .

	

236-248

	

Shale, dusky-brown, peaty.

253



NDSWC 11017, Continued

LOCATION :

	

149-075-18ADD

	

DATE DRILLED :

	

8/13/7 9

ALTITUDE :

	

1650

	

DEPTH : 260
(FT, NOVO)

	

(FT )

POTENTIAL IMV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED, Continued

248-260

	

Shale, grayish-green, fissile .
260 -

280 -

300 -

320 -

340 -

360 -

380 -

400 -

420 -

440 -

46 0

480 254



NDSWC 10233

LOCATION : 149-075-22 DAA

	

DATE DRILLED : 8/23/7 8

1655ALTITUDE :
(FT, NGVD)

DEPTH: 60
(FT)

POTENTIAL (Mv)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

GLACIAL DRIF T

	

0-1

	

Topsoil, gravelly, brownish-black .

1-8 Sand, fine to very coarse, and 30
percent medium subrounded oxi-
dized gravel .

	

8-22

	

Till, pebbly, medium-dark-gray .

	

22-44

	

Till, dark-gray, tight .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

	

44-48

	

Shale, silty, grayish-black .

	

48-53

	

Shale,

	

grayish-brown,

	

fissile ,
carbonaceous .

	

53-60

	

Siltstone, grayish-green ; some thi n
sandy intervals.

60

8 0

100

20

40

149-075-31BAA
(Log from Russell Drilling Co . )

Altitude :

GEOLOGIC

1745 feet

MATERIAL

Date drilled :

THICKNESS
(FEET)

10/28/7 5

DEPTH
(FEET )SOURCE

Clay, sandy	 55 55
Clay, siky	 147 202
Clay ; with pebbles ; till	 26 228
Gravel ; with clay	 12 240
Clay, sandy	 10 250
Clay ; with gravel and some sand 	 23 273
T i l l	 27 300
Gravel and sand	 24 324
Gravel ; with lignite streaks	 15 339

149-075-32AB A
(Log from Russell Drilling Co .)

Altitude : 1695 feet Date drilled : 12/17/76

Gravelly till	 45 45
Rocky till	 212 257
Gravel and sand	 7 264
Till	 16 280
Shale, brown	 17 297

25 5



149-076-01 AB D
(Log modified from U.S. Bureau of Reclamation)

Altitude :

	

1663 feet Date drilled : 12/12' 4

GEOLOGIC THICKNESS DEPT H
SOURCE

	

MATERIAL (FEET) (FEET)

Silt, sandy ; trace of clay; brown	 5 5
Clay (glacial till), sandy, oxidized	 11 .6 16 .6
Sand, very fine; trace of silt to clean ; buff	 10 .4 27
Clay (till), sandy, oxidized	 14 4 1
Clay (till), gravelly; large gravels and cobbles; gray	 97 138
Sand, medium to coarse, clayey 	 6 144
Clay (till), gravelly, gray	 158 302

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Sandstone, fine, uniform, clayey, bluish-gray	 13 31 5

149-076-01 BA B
(Log modified from U.S . Bureau of Reclamation)

Altitude: 1651 feet Date drilled : 10/22/52

Topsoil	 0 .8 0 .8
Clay, organic, sandy, black	 2.7 3. 5
Clay (glacial) ; fine sand and silt; pebbly ; buff	 17.5 21
Sand, fine, clayey, silty ; fine gravel; sand and
gravel from 35 to 36 feet; brown to gray	 15 36

Clay (till): silt; sand ; some boulders ; gray	 88 124
Clay and gravel ; silt; coarse gravels ; pebbles ; gray	 11 135
Clay (till), silty ; fine gravel and pebbles; gray	 83 21 8
Gravel, medium, silty; clay seams ; gray	 •	 6.5 224. 5
Clay, sandy ; coarse gravel and boulders; dark brown	 18 242.5

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Shale, sandy, gray	 °	 3.5 24 6

149-076-11 AAB

Altitude :

(Log from Russell Drilling Co. )

1680 feet Date drilled : 3/14/67

Yellow till	 27 27
Fine gray sand	 6 33
Till	 67 100
Fine blue sand ; with clay streaks	 15 11 5
T i l l	 •	 165 280
Till ; with gravel streaks	 •	 20 300
Bedrock clay, soft, gray	 15 31 5

149-076-22AAA
(Log from Feickert Drilling Co.)

Date drilled : 5/12/73

Topsoil	 2 2
CIaY	 8 1 0
Sand	 •	 50 6 0
Clay	 13 7 3
G rave l	 10 83
Clay	 27 11 0
Sand	 25 13 5
Clay	 41 17 6
Sa n d	 10 18 6

25 6



149-076 .25ABC
(Log modified from U .S. Bureau of Reclamation )

Altitude:

	

1665 feet

	

Date drilled : 6/04/62

GEOLOGIC

	

THICKNESS DEPTH
SOURCE

	

MATERIAL

	

(FEET)

	

(FEET)

Topsoil, organic, cl ayey, black
Clay, sandy, silty ; gypsum crystals; calcareous ; brown
to dark gray

Silty clay ; silty sand ; mica flakes ; calcareous; light gray	
Clayey sand, medium to coarse ; 15 percent clay ; 1 5
percent gravel; some cobbles and boulders ;
calcareous ; yellowish brown	

Clay (glacial till) ; fine sand ; silty ; clayey sand ; clayey
gravel; lignite and shale fragments; cobbles and
boulders; dark gray	

149-076-25BAD
(Log modified from U .S. Bureau of Reclamation )

Topsoil, organic, black	
Silty sand ; 85 percent medium to fine sand ; calcareous ;

alluvium ; brown	
Sandy clay; 35 percent coarse to fine sand ; calcareous;

alluvium ; gray
Clayey sand ; 70 percent well-graded sand ; 10 percent
gravel; calcareous ; alluvium ; gray	

Silty sand ; 90 percent coarse to fine sand ; calcareous ;
alluvium ; gray	

Silty gravel ; 45 percent coarse to fine gravel ; 45 percent
coarse to fine sand ; calcareous ; glaciofluvial ; gray

Clay (glacial till) ; 30 percent coarse to fine sand ; 5
percent gravel ; clayey gravel ; calcareous; gray	

149-076 . 25DCD
(Log modified from U.S. Bureau of Reclamation )

Sandy topsoil
Silt and sand ; fine sand and silt ; brown
Clay (glacial till), silty; with pebbles and cobbles;

brown to gray

1 1

3 4
5 9

6 1 5

91 106

Date drilled: 9/28/72

3 3

1 4

2 6

3 9

8 1 7

6 23

27 50

Date drilled : 4/22/55

2 2
2 4

2 6

Altitude :

	

1644 feet

Altitude :

	

1802 feet

Silt and sand; fine sand and silt ; silty clay ; brown to
buff	 42.5 48 . 5

Clay (till), silty and sandy ; with pebbles ; gypsum ;
brown to gray	 2 .5 5 1

149-076-26AAA
(Log from Russell Drilling Co .)

Date drilled : 8/30/7 2

Topsoil	 1 1
Clay, sandy	 29 30
Clay, blue	 10 40
Clay ; with pebbles	 125 16 5
Sand, fine	 13 178

25 7



NDSWC 5330

LOCATION : 149-076-29B BB

	

DATE DRILLED : 6/14/78

171 0ALTITUDE :
(FT, NOVO)

DEPTH : • 175
(FT )

POTENTIAL (mv)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-25 Sand (70 percent) and gravel (30
percent) ; sand is fine to v ery
coarse, mostly coarse to very
coarse, subrounded to rounded ,
well-sorted, and 70 percent quartz ,
20 percent carbonate, and 1 0
percent shale grains ; gravel is
fine to coarse, subangular to
subrounded, moderately sorted ,
and 60 percent carbonate, 20
percent quartz, and 20 percent
shale pebbles ; oxidized to 10 feet.

25-74 Clay, very sandy, silty, pebbly,
medium-dark-gray to olive-gray ,
sticky, tight, cohesive (till) .

74-94 Sand and gravel ; sand is fine to very
coarse, mostly coarse, subangular
to rounded, quite lignitic, and
mostly quartz with carbonates
and shale ; gravel is fine to coarse ,
angular to subrounded, and mostl y
carbonates and shale with some
quartz and lignite.

	

94-123

	

Clay, sandy, silty, pebbly, slightl y
bouldery, olive-gray, tight ,
cohesive, very slightly plastic;
bouldery from 118 to 123 feet .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

123-175 Claystone, quite sandy, shaly ,
medium-light-gray to greenish-gray
to brown, tight, cohesive, brittle ,
carbonaceous, bentonitic .

149-076-36ABA
(Log modified from U .S. Bureau of Reclamation )

Altitude: 1799 feet Date drilled : 3/29/68

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET)

Topsoil, black	
Silty sand, brown	

258

1

	

1
49

	

50



149-076-36000
(Log modified from U .S. Bureau of Reclamation )

Altitude :

GEOLOGI C
SOURCE

1800 feet

MATERIAL

Date drilled :

THICKNES S
(FEET)

4/21/55

DEPT H
(FEET)

Topsoil	 1 .4 1 . 4
Clay (glacial till), silty, sandy ; some pebbles ; gravels;
brown	 18 .7 20 . 1

Sand, silty, fine, brown	 •	 4 .7 24 .8
Silt and sand ; very fine with mostly silt; some gravel ;

silty clay ; gray	 25 .2 50

NDSWC 5327

LOCATION : 149-077-02AAA

	

DATE DRILLED : 6/09/78

ALTITUDE :
(FT, NGVD)

25 9

POTENTIAL (Mv) RESISTANCE (OHMS)

	

DESC'IPTION OF DEPOSITS

GLACIAL DRIFT

0-9 Sand, ine to coarse, mostly coarse ,
subro nded to rounded, well-
sorte , oxidized ; mostly quart z
with ome carbonates.

	

9-30

	

Clay, andy, silty, slightly pebbly ,
mode te-yellowish-brown, moder -
ately

	

ht, cohesive, very slightl y
plastic, xidized (till) .

30-121 Clay, sanc .y, silty, pebbly, medium-
dark-gray to olive-gray, tight ,
cohesive ; sand lens from 77 to 8 3
feet ; boulder at about 120 feet
(till) .

121-124- Sandstone, highly indurated.

124-155 Claystone, silty, brownish-gray t o
medium-gray, tight, brittle, slightl y
carbonaceous .

15 51686 DEPTH :
(FT )



NDSWC 1021 9

LOCATION : 149-077-10BBB

	

DATE DRILLED : 8/17/7 8

ALTITUDE : 1884
(FT, NGVD )

POTENTIAL (MV)

	

RESISTANCE (oHMS)

	

DESCRIPTION OF DEPOSIT S

160DEPTH :
IT)

GLACIAL DRIFT

0-24 Clay, very silty, sandy, moderately
gravelly, medium-olive-brown, very
compact and cohesive, oxidized
(till) .

24-82 Clay, very silty, sandy, moderately
gravelly, moderately pebbly, dark -
gray, very compact, cohesive; thin
sandy gravel lenses from 73 to 75
and 77 to 78 feet (till) .

	

82-116

	

Clay, silty, light-gray, very compact
and cohesive (till) .

FORT UNION FORMATIO N

116-131 Sandstone, slightly clayey, very
fine, light-grayish-brown to gray ,
compact, poorly indurated .

	

131-160

	

Claystone, light-gray, very compact
and cohesive.

260



NDSWC 10220

LOCATION : 149-077-1000C

	

DATE DRILLED : 8/17/78

ALTITUDE : 1985

	

DEPTH : 200
IFT, NGVO}

	

(FT)

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-12 Clay, silty, sandy, pebbly, light-
olive-brown, cohesive, compact,
oxidized (till).

12-20 Clay, silty, medium-olive-brown,
cohesive, plastic, compact, carbona -
ceous, oxidized (lacustrine) .

20-35 Clay, silty, sandy, pebbly, medium-
olive-brown, cohesive, compact ,
oxidized (till) .

35-166

	

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

FORT UNION FORMATIO N

	

166-177

	

Claystone,

	

silty,

	

dark-grayish -
brown, cohesive, compact.

177-200 Sandstone, clayey, very fine,
medium-grayish-brown, moderately
indurated .

261



NDSWC 5326

LOCATION :

	

149-077-11 AAA

ALTITUDE :

	

1680
(FT, NGVD )

GAMM A
RAY

DATE DRILLED :

	

6/09/7 8

DEPTH :

	

11 5
(FT )

DESCRIPTION OF DEPOSIT S
NEUTRO N

(AP) )

20 -

GLACIAL DRIFT

0-11 Clay, silty, sandy, slightly pebbly ,
dusky-yellow, soft to moderatel y
tight, sticky, oxidized (till) .

11-16 Clay, silty, sandy, slightly pebbly ,
medium-gray to medium-dark-gray ,
moderately tight (till) .

40 - 16-48 Sand, very fine to coarse, mostly
medium, rounded, well-sorted ;
mostly quartz with a little
carbonate and lignite fragments.

48-84 Clay, silty, sandy, pebbly, medium-
dark-gray to olive-gray, tight to
moderately tight; sandier after 70
feet; some reworked (till) .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

84-115 Claystone, silty, slightly sandy ,
medium-gray to brownish-gray ,
tight, cohesive, brittle, slightl y
carbonaceous.

- 120 -

- 140 -

160 -

180 -

200 -

220 -

240 -

60 -

80 -

00 -

262



NDSWC 5329, 5329A, 5329 6

149-077-150001, 2, 3

201 3

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

LOCATION : DATE DRILLED : 6/09/7 8

ALTITUDE :
(FT, NGVD)

DEPTH : 975
(FT)

GLACIAL DRIFT

0-15

	

Clay, very silty, black to brownish -
black,

	

tight,

	

cohesive, brittle,
organic; few pebbles (till) .

15-45 Clay, sandy, silty, pebbly ,
yellowish-brown, moderately tight,
cohesive, very slightly plastic,
oxidized (till) .

45-199 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight ,
cohesive, very slightly plastic;
slightly bouldery in spots (till) .

199-224 Sand, fine to very coarse, mostly
coarse to very coarse ; with som e
subangular to rounded moderately
well sorted gravel; 50 percent
quartz, 30 percent carbonate, and
20 percent shale and granitic
grains and pebbles.

Gravel, fine to coarse, angular to
subrounded, poorly sorted ; mostly
carbonates and shale .

263



NDSWC 5329, 5329A, 53298, Continued

LOCATION : 1 49-07 7-1 50001, 2, 3

ALTITUDE : 201 3
(FT, NGVD )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

DATE DRILLED :

DEPTH : 975
(FT)

6/09/7 8

FORT UNION FORMATIO N

241-350

	

Claystone, sandy, silty, dark-gray
to greenish-gray, tight, cohesive ,
brittle,

	

slightly

	

glauconitic,
bentonitic ; sandy from 259 to 27 4

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

Sandstone, slightly clayey, very fine
to fine, medium-gray to greenish-
gray, rounded, friable, glauconitic .

397-543 Claystone, silty, sandy, medium-
dark-gray to brownish-gray, tight ,
cohesive, brittle, organic, carbona-
ceous ; with thin interbedded sands .

264



NDSWC 5329, 5329A, 5329B, Continue d

149-077-150001, 2, 3

201 3

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

HELL CREEK FORMATION-
FOX HILLS SANDSTONE,

UNDIFFERENTIATED, Continue d

543-656

	

Sandstone, fine, medium-light-gray
to greenish-gray, glauconitic ,
slightly bentonitic ; interbedde d
with numerous thin clay zones .

656-874

	

Claystone and siltstone, slightly
sandy,

	

medium-light-gray

	

to
brownish-gray to greenish-gray ,
tight, cohesive, brittle, quite
bentonitic ; sandy from 718 to 744
and 760 to 770 feet; dark gree n
glauconitic sandstone from 866 to
874 feet ; indurated from 867 t o
869 feet .

LOCATION : DATE DRILLED : 6/09/78

ALTITUDE :
(FT, NGVDI

DEPTH : 975
(FT )

265



NDSWC 5329, 5329A, 5329B, Continue d

149-077-150001, 2, 3

201 3

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED, Continued

910 Claystone, silty, medium-light-gra y
to greenish-gray, tight, cohesive ,
brittle, noncalcareous, bentonitic .

PIERRE SHALE

	

910-975

	

Claystone and shale, black to
grayish-black,

	

tight,

	

cohesive,
brittle, noncalcareous.

26 6

LOCATION : DATE DRILLED : 6/09/78

ALTITUDE :
(FT, NOVO)

DEPTH : 975
IFT)



NDSWC 5329, 5329A, 5329B, Continue d

149-077-150001, 2, 3

201 3
(FT, NGVD)

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

- 980

1000

150-074-08CD B
(Log from Russell Drilling Co. )

Altitude:

GEOLOGIC
SOURCE

1680 feet

MATERIAL

Date drilled :

THICKNES S
(FEET)

3/08/7 4

DEPT H
(FEET)

Topsoil	 1 1
Sand and gravel	 29 30
Clay, blue	 92 122
Gravel and sand	 8 130
Clay, blue	 110 240
Bedrock sand	 40 280

LOCATION : DATE DRILLED : 6/09/7 8

ALTITUDE : DEPTH: 975



NDSWC 532 1

LOCATION :

ALTITUDE :

150-074-1486 8

1625

DATE DRILLED : 6/06/7 8

DEPTH :

	

41 5
(FT, NGVD)

	

(FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-15 Clay, very sandy, silty, pebbly ,
moderate-yellowish-brown, moder-
ately tight, cohesive, oxidized (till) .

15-105 Clay, very sandy, silty, pebbly ,
medium-dark-gray to olive-gray ,
tight ; bouldery sand lens from 1 9
to 22 feet ; very bouldery from 4 5
to 65 feet (till) .

60 -

80 -

105-117 Gravel, fine to medium, wit h
medium to very coarse sand ; grave l
i ngularr to subrounded, moder-
ately sorted and mostly carbonates
andLshale with some quartz ; sand i s
subangular—to subrounded wit h
quartz, carbonates, and shale .

117-127 Clay, sandy, silty, pebbly, olive-
gray, tight, cohesive, very slightly
plastic (till) .

127-138 Sand (70 percent) and gravel (30
percent) ; sand is fine to very
coarse, mostly coarse, subangula r
to subrounded, moderately sorted ,
and 50 percent quartz, 30 percent
carbonate, and 20 percent shal e
and granitic grains; gravel is fin e
to medium with some coarse,
angular to subrounded, and mostly
carbonates and shale .

20 -

40 -

Clay, very sandy, silty, pebbly ,
olive-gray, tight, cohesive, very
slightly plastic (till) .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

	

200-218

	

Sandstone, clayey, fine to medium,
greenish-gray to green, glauconitic .

	

218-224

	

Shale, black, highly indurated .

	

224-287

	

Sandstone, quite clayey and silty, 	
fine to medium, greenish-gray to
green, glauconitic .

26 8

100 -

120 -

140 -

160 -

180 -

200 -

220 -

240 -



NDSWC 5321, Continued

LOCATION : 150-074-14BBB

	

DATE DRILLED : 6/06/78

ALTITUDE : 1625
(FT . NGVO)

POTENTIAL (MV)

DEPTH : 41 5
(FT)

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

26 0

280

300

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED, Continued

287-368

	

Claystone and siltstone, medium-
light-gray to brownish-gray, tight,
cohesive, brittle, bentonitic ;
glauconitic sand between 340 and
360 feet.

320

340

360

368-415 Shale, dark-gray to grayish-black ,
tight, cohesive, brittle, noncal-
careous.

38 0

40 0

420

44 0

460

480
269



NDSWC 532 2

LOCATION : 150-074-14000

	

DATE DRILLED : 6/07/7 8

ALTITUDE : 1630

	

DEPTH : 235
(FT, NGV01

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

0-1 0

- 20

10-26

- 40 26-36

36-11 3

- 60

- 80

100 -

113-132

120 -
5-

132-150

140

150-17 0

160 -

170-18 9

180

189-21 1

200 -

220 - 211-235

240 -

270

GLACIAL DRIFT

Clay, very sandy, silty, pebbly ,
dusky-yellow, moderately tight ,
cohesive, oxidized (till) .

Clay, very sandy, silty, pebbly ,
medium-dark-gray to olive-gray ,
moderately tight to tight (till) .

Sand, very fine to coarse, mostly
medium, subrounded to rounded ,
well-sorted, slightly lignitic ; mostly
quartz with some carbonates .

Clay, sandy, silty, pebbly, dark -
gray to olive-gray, tight, cohesive ,
brittle (till) .

Sand, fine to very coarse, mostl y
medium to coarse, subangular t o
rounded, fairly sorted, lignitic ;
50 percent quartz, 30 percent
carbonate, and 20 percent shale
and granitic grains .

Gravel, fine to coarse, angular t o
subrounded, moderately to poorl y
sorted, lignitic ; mostly carbonates
and shale; some quartz ; some coarse
sand.

Clay, very silty, slightly sandy,
medium-dark-gray, moderately soft ,
cohesive, slightly plastic (fluvia l
or lacustrine) .

Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight ,
cohesive, very slightly plastic (till) .

Sand and gravel, bouldery, mostl y
coarse, angular to subrounded ,
moderately to poorly sorted ;
mostly carbonates and shale .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

Sandstone, silty, very fine to
medium, medium-light-gray to
greenish-gray, glauconitic .



150-074-21CCA
(Log from Russell Drilling Co .)

Altitude :

GEOLOGI C
SOURCE

1615 fee t

MATERIAL

Date drilled :

THICKNESS
(FEET)

1/01/7 6

DEPT H
(FEET )

Topsoil	 °	 1 1
Till, Yellow	 22 2 3
Till, gray	 41 6 4
Gravel and sand	 3 6 7
Till, gray	 31 9 8
Sand and lignite	 17 11 5
Gravel	 25 140
Till, gray	 60 20 0
Bedrock sand	 70 270

27 1



NDSWC 11020

LOCATION :

	

150. 074-2300 0

ALTITUDE :

	

163 5
(FT, NG VD1

DATE DRILLED :

DEPTH :

	

200
IFT)

8/14/79

POTENTIAL Imv) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

—'Topsoil, sandy, brownish-black.

1-4-

-

	

20

	

-
4- 7

7-1 4

-

	

40

	

- 14-28

28-4 0

- 60
40-133

- 80

	

-

- 100 -

120

133-143

140 -

143-154

154160
160 -

160-168

180 -

168-186

200 -

186-188

188-20 0

220 -

240 -
272

Clay,

	

silty,

	

brownish-yellow,
oxidized .

Gravel, sandy, fine to medium ,
subangular, oxidized.

Till, silty, sandy, yellowish-brown .

Till, silty, pebbly, medium-gray .

Sand, fine to very coarse ; 1 0
percent fine to medium gravel ;
subangular to rounded ; mostly
shale, quartz, and carbonates .

Till, silty, pebbly, medium-dark-
gray ; occasional thin lenses of
sand and gravel .

Gravel, fine to medium ; 30 percen t
medium to coarse sand ; subangula r
to rounded ; mostly shale, lignite,
and carbonates .

Gravel, medium to coarse; 1 0
percent coarse sand ; subangula r
to rounded ; some cobbles .

Till, silty, pebbly, medium-dark-
gray; some cobbles and thi n
lenses of sand and gravel .

Gravel, fine to coarse ; 30 percen t
clay; silty to sandy; subangular
to rounded ; cobbles.

Till, silty, pebbly, dark-gray .

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

Shale, sandy, grayish-brown, soft;
carbonaceous streaks.

Sandstone, clayey, very fine to
medium, grayish-blue, poorl y
indurated .



NDSWC 10227

LOCATION : 150-074-34AAA

	

DATE DRILLED : 8/22/7 8

ALTITUDE : 1620
I FT, NGVD )

POTENTIAL (MV) RESISTANCE (OHMS)

DEPTH : 240
(FT )

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-1

	

Topsoil, sandy, brownish-black .

-1-9- Gravel, fine to very coarse, and 20
percent medium to very coarse
oxidized sand.

9-21

	

Till, sandy to silty, light-olive-gray .

21-22

	

Gravel, medium, subrounded to
rounded .

	

31-76

	

Till, silty, bouldery, medium-dark-
gray .

	

76-84

	

Silt, clayey, grayish-brown .

	

84-96

	

Sand, fine to coarse, subangular,
and 10 percent medium gravel .

	

96-132

	

Till, dark-gray ; thin lens of gravel
at 132 feet .

132-220 Till, silty, dark-gray ; many grave l
lenses ; gravel and boulders fro m
216 to 220 feet .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

228 --Sandstone, very fine to medium,
light-grayish-green .

	

228-240

	

Shale, dusky-brown, carbonaceous.

273



150-075-01 BB B
(Log from Driver Well Drilling, Inc . )

Altitude :

GEOLOGI C
SOURCE

1680 feet

MATERIAL

Date drilled :

THICKNES S
(FEET)

5/19/72

DEPT H
(FEET )

Topsoil	 2 2
Clay, brown	 20 22
Clay, blue	 20 42
Rock	 1 43
Clay and gravel 	 6 49
Rock	 1 50
Clay, blue	 °	 45 95
Clay, blue, and gravel bedrock 	 6 101
Clay, blue	 61 162
Water-bearing sand	 8 17 0

150-075-04AA D
(Log from Driver Well Drilling, Inc. )

Altitude : 1800 feet Date drilled : 5/18/7 2

Topsoil	 2 2
Sand, fine	 10 1 2
Clay, brown	 16 28
CIay, blue	 10 3 8
R ock	 4 42
C(aY	 2 44
Clay, sandy	 14 5 8
Rock	 °	 2 60
Clay	 22 8 2
Clay, brown	 1 83
Clay, blue	 3 86
Gravel streaks	 1 8 7
C la y	 3 90
Gravel and rock	 °	 °	 8 98

27 4



150-075-10DC D
NDSWC 1022 5

Altitude :

	

1620 feet Date drilled : 8/22/78

GEOLOGIC THICKNESS DEPT H
SOURCE

	

MATERIAL (FEET) (FEET )

Glacial drift :
Topsoil, sandy, brownish-black	 1 1
Clay, leached ; yellowish brown with gray
streaks	 •	 5 6

Till, silty to sandy, yellowish-brown, oxidized 	 14 20
Gravel, fine to coarse, mostly medium ,
subrounded, mostly igneous, oxidized ;
25 percent sand	 21 4 1

Clay, silty, medium-dark-gray 	 •	 1 4 2
Gravel, fine to medium, subrounded to

rounded, igneous; 30 percent coarse sand ;
detrital lignite and shale ; carbonates	 14 56

Sand, medium to very coarse ; mostly coars e
with lenses of gravel and clay 	 20 7 6

Till, silty, sandy, medium-dark-gray ; lenses
of silt and gravel	 23 99

Till, dark-gray, tight	 21 120
Gravel, fine to coarse ; some cobbles and
boulders ; 20 percent sand	 5 125

Till, dark-gray, tight	 7 132
Silt, dark-brownish-gray; carbonaceous streaks;
sandy intervals	 8 140

Till, pebbly, dark-gray ; occasional thin len s
of gravel and boulders 	 5 145

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Sandstone, clayey, verf fine to medium ,
grayish-green, semiconsolidated	 7 152

Shale, light-greenish-gray 	 2 154
Sandstone, grayish-green, very fine to fine, soft
to semiconsolidated ; interbedded with lenses
of shale	 6 160

27 5



150-075-18CC D
(Log modified from U.S. Bureau of Reclamation)

Altitude :

	

1623 feet Date drilled : 6/09/5 2

GEOLOGIC THICKNESS DEPT H
SOURCE

	

MATERIAL (FEET) (FEET )

Sand and gravel, silty, fine to medium, buff 	 5 5
Sand, fine to medium, clean, poorly graded ,

buff	 '--""'	 36 41
Sand, silty; clay binder; lignite ; grayish brown	 4 45
Sand, fine to medium, silty to clean, poorl y
graded, brown to gray 	 25 7 0

Sand, fine to very fine; silt and clay; clayey;

gray	 40 11 0
Silt, laminated, lig ht-gray	 12 12 2
Boulder at 122 feet	 ---- 122

150-075-19B BA
(Log modified from U.S . Bureau of Reclamation)

Altitude :

	

1645 feet Date drilled : 4/08/5 4

Clay (glacial till), silty, sandy ; pebbles ; cobbles ;
buff to gray	 •	 40 4 0

Gravel, coarse, abundant cobbles; clayey ; brown	 5 45
Silt, sandy, buff	 5 5 0
Sand, silty ; some clay ; buff	 ° 6 5 6
Silt, sandy, laminated, buff to gray 	 26 8 2
Clay (till), silty, sandy ; pebbles ; cobbles ; gray	 26.1 108. 1
Sand and gravel, silty, clayey, poorly graded ,

gray	 7.7 115. 8
Sand, medium, silty, gravelly	 3.1 118. 9
Silt and sand ; mostly silt with fine sand ;
trace of cl ay ; gray	 50.1 169

Clay (till), silty, sandy ; pebbles; cobbles ; gray	 69.5 238. 5
Sand, fine to medium ; some gravel ; silty ; trac e
of clay; gray	 °°	 27 .5 266

Clay (till), silty, sandy ; pebbles ; cobbles ; gray	 12 .5 278 . 5
Sand and gravel, silty, coarse, gray	 5 .5 284

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Shale, silty ; clay shale ; gray to brown	 6 290

27 6



NDSWC 1022 3

LOCATION :

ALTITUDE :

150-075-19BC B

1620

DATE DRILLED : 8/21/7 8

DEPTH : 230
(FT, NGVD)

	

/FT)

RESISTANCE (owns)

	

DESCRIPTION OF DEPOSIT S

GLACIAL DRIFT

	

0-1

	

Topsoil,_ sandy, yellowish-brown .

1-24 Sand, fine to very coarse, mostly
coarse, and 30 percent mediu m
gravel; oxidized.

	

24-28

	

Till, silty, sandy, yellowish-brown,
oxidized .,

28-102 Sand, silty to clayey, very fine to
medium, moderately oxidized ;
detrital lignite.

	

102- 14

	

Sand, fine; silty lenses; mostly
quartz .

	

114-122

	

Clay, sandy, medium-gray .

	

122-142

	

Sand, silty, very fine to medium .

142-160 Clay, silty, medium-gray ; inter-
bedded with lenses of silt and very
fine sand.

	

160-202

	

Till,

	

silty,

	

sandy,

	

bouldery,
medium-olive-gray.

	

202-225

	

Till,

	

medium-dark-gray,

	

tight ;
gravelly at 212 and 222 feet .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED

	

225-230

	

Sandstone, grayish-green, inter-
mittently cemented.

277



150-075-21 CC C
NDSWC 5323

Altitude :

	

1670 feet

	

Date drilled : 6/07/7 8

GEOLOGIC

	

THICKNESS DEPTH
SOURCE

	

MATERIAL

	

(FEET)

	

(FEET )

Glacial drift :
Clay, very sandy, silty, pebbly, moderate-yellowish -

brown, moderately tight to soft, oxidized (till) 	 8

	

8
Sand, gravel, and abundant boulders ; sand is mostl y
coarse to very coarse and mostly quartz with some
carbonate and shale; gravel is fine to medium wit h
coarse boulders and mostly carbonates with shale ;
angular to subrounded ; poor sorting ; mixed eigh t
bags of mud but caving continued ; abandoned
after 2 hours	 22

	

30

278



NDSWC 10226

LOCATION : 150-075-26ABB

	

DATE DRILLED : 8122/7 8

DEPTH :

	

16 0
(FT )

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-1

	

Topsoil, brownish-black.

	

1-16

	

Till, pebbly, yellowish-brown, oxi-
dized .

16-21

	

Till, silty, brownish-gray .

21-62 Till, sandy, medium-gray ;
occasional thin lens of grave l
and boulders.

	

62-65

	

Gravel, fine to medium, rounded ;
mostly carbonates .

	

65-72

	

Silt, clayey, dark-gray .

	

72-121

	

Till, pebbly, dark-gray .

	

121-144

	

Till, dark-gray, tight.

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

	

144-149

	

Sandstone, clayey, very fine t o
fine, light-grayish-green.

	

149-160

	

Shale, medium-gray ; interbedde d
with fine sandstone.

27 9

ALTITUDE : 1665
(FT, NGVD)

POTENTIAL (mv)



NDSWC 1101 9

LOCATION :

	

1 50-07 5-26 000

	

DATE DRILLED :

	

8/13/79

168 5ALTITUDE :
(FT, NGVD)

DEPTH :

	

200
(FT)

POTENTIAL (Mw

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

Till, silty to sandy, yellowish-
brown, oxidized .

	

16-30

	

Till, silty, pebbly, brownish-gray .

33-37 _Gravel, fine to coarse ; 30 percen t
medium to very coarse sand;
subrounded to rounded .

mill, silty to sandy, medium-dark-
gray.

Sand, fine to medium, subrounded ;
detrital lignite and quartz.

	

70-81

	

Clay, silty, very sandy, medium-
gray .

	

81-184

	

Till, silty, dark-gray ; with thin
lenses of sand and gravel.

HELL CREEK FORMATION-
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

	

184-191

	

Shale,

	

medium,

	

light-gray,
indurated, fissile .

	

191-195

	

Shale, sandy, light-gray, moderately
indurated .

280



150-075-30AAA1, 2
NDSWC 5324, 5324A

Altitude:

	

1600 feet

	

Date drilled : 6/08/7 8

GEOLOGIC

	

THICKNESS DEPT H
SOURCE

	

MATERIAL

	

(FEET)

	

(FEET)

(3lacial drift :
Sand, medium to very coarse, mostly coarse ,

subangular to rounded, well-sorted ; 50
percent quartz, 30 percent carbonate ; and
20 percent granitic grains; abundant snai l
shells	

Gravel, fine to coarse, subangular to subrounded ;
with some coarse to very coarse sand ; mostly
carbonates and shale with some quartz ; takin g
water	

Clay, sandy, silty, pebbly, bouldery, medium-dark-
gray to olive-gray, tight, cohesive, very slightly
plastic ; upper gravel caving heavily (till) 	

Gravel and sand ; gravel is fine to coarse, angula r
to subrounded, poorly sorted, and lignitic ;
mostly carbonates with shale, granitics, an d
quartz ; abundant rocks; more than 2-inch
diameter rocks coming up hole

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Claystone, silty, light-brown to moderate-brown ,
tight, organic, carbonaceous	

Abandoned drilling due to severe caving

20 20

15 35

120 155

35 190

5 195
195

281



NDSWC 532 5

RESISTANCE (OHMS)

28 2

LOCATION : 150-075-31DDD

ALTITUDE : 161 6
(FT, NGVD )

POTENTIAL (MV)

DATE DRILLED : 6/08/78

DEPTH :

	

21 5
(FT )

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-29 Sand, fine to very coarse, mostly
coarse, subangular to subrounded ,
moderately well sorted ; 60 percent
quartz, 30 percent carbonate, and
10 percent shale and granitic
grains ; gravelly after 20 feet.

29-129 Clay, sandy, silty, pebbly, medium-
dark-gray to olive-gray, tight,
cohesive, brittle; small sand an d
gravel lenses from 74 to 78 an d
88 to 91 feet (till) .

129-134 Sand (70 percent) and gravel (30
percent) ; sand is fine to very
coarse, mostly coarse, subrounded ,
moderately sorted, and predomi-
nantly quartz with carbonates and
shale ; gravel is fine to medium ,
angular to rounded, lignitic, an d
mostly carbonates and shale .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

	

134-156

	

Claystone.

156-176 Sandstone, fine to very fine, gree n
to greenish-gray, rounded, well-
sorted, glauconitic.

176-215 Shale, dark-brown to greenish-
gray, tight, cohesive, organic and
carbonaceous .



NDSWC 1101 8

LOCATION :

	

150-075-34DDC

	

DATE DRILLED :

	

8/13/79

ALTITUDE :

	

1690

	

DEPTH :

	

180
(FT, NGVD)

	

IFT I

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

283

0-1

	

Topsoil, sandy, brownish-black.

Clay, silty, very sandy, yellowish -
brown .

7-10

	

Till, silty, sandy, yellowish-brown ,
oxidized .

10.29Till, silty, medium-dark-gray.

29-64

	

Till, silty, dark-gray ; lenses of
sand and gravel ; some cobbles.

64148

	

Till, silty, gravelly, dark-gray .

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

	

148-156

	

Shale, dusky-brown to black, very
carbonaceous to lignitic .

	

156-180

	

Shale, grayish-green ; carbonaceou s
streaks.



150-075-35BB D
(Log from Russell Drilling Co . )

Altitude :

GEOLOGI C
SOURCE

1645 feet

MATERIAL

Date drilled :

THICKNESS
(FEET)

1/16/7 3

DEPT H
(FEET)

Topsoil	 1 1
Clay, yellow	 29 30
Clay, blue	 160 190
Shale	 20 21 0
Sand, fine, blue	 77 287

150-076-02CAD
(Log modified from U .S . Bureau of Reclamation )

Altitude : 1609 Date drilled : 11/03/6 9

Topsoil, dark-brown	 2 2
Clay (glacial till), sandy, silty ; lignite ; fine

gravel ; calcareous ; brown	 23 25
Clay (till), sandy, silty ; scattered gravel and

lignite ; calcareous ; gray	 25 50

150-076-03ACA
(Log modified from U.S . Bureau of Reclamation )

Altitude :

	

1619 feet Date drilled :

Topsoil	 1
Clay (glacial till) ; silt and clay ; lignite throughout ;

some fine gravel ; calcareous; brown to gray	 1 9

Fort Union Formation :
Clay shale ; silty with sand pockets ; gray	 30

150-076-11AB A
(Log modified from U.S. Bureau of Reclamation)

Altitude:

	

1606 feet

	

Date drilled : 10/31/6 9

Topsoil ; fine sand ; silty ; slight HCL reaction ;
organic ; dark brown	 2

	

2
Clay (glacial till) ; limey streaks; sandy ; silty ;

some fine gravel and lignite ; calcareous; ta n
to dark brown	 8

	

1 0
Silty sand ; 80 percent mostly fine to coarse sand ;

5 percent gravel ; calcareous; glaciofluvial ; brown	 9

	

1 9
Sandy clay (till), silty ; scattered fine gravel an d

lignite ; calcareous; brown	 6

	

2 5
Sandy clay ; silty with scattered lignite and som e
fine gravel ; calcareous; gray	 25

	

5 0

11/05/69

1

2 0

5 0

28 4



150-076-12BC B
(Log modified from U.S. Bureau of Reclamation)

Altitude:

GEOLOGIC
SOURCE

1615 feet

MATERIAL

Date drilled :

THICKNESS
(FEET)

10/30/69

DEPT H
(FEET)

Topsoil	 1 1
Silty sand ; 60 percent fine sand ; calcareous ;
glaciofluvial; brown	 4 5

Sandy clay (glacial till) ; sand; silt; scattered
lignite and fine gravel ; brown	 5 10

Silty sand ; 45 percent fine to coarse sand ;
40 percent gravel ; calcareous; glaciofluvial ;
brown	 5 1 5

Silty clay (till), sandy, calcareous, light-brown	 1 .5 16. 5
Silty sand ; 80 percent fine sand ; clay ; some gravel ;
calcareous ; glaciofluvial ; brown	 33.5 50

150-076-12CA B
(Log modified from U .S. Bureau of Reclamation )

Altitude :

	

1638 feet

	

Date drilled : 10/29/69

Topsoil	 0.5

	

0 .5
Silty sand ; 60 percent mostly fine sand ; 20 percent
fine to 2-inch gravel ; some clay; calcareous ;
glaciofluvial; brown to light gray	 49.5

	

50

150-076-12DB B
(Log modified from U .S. Bureau of Reclamation )

Altitude :

	

1591 feet

	

Date drilled : 1/12/53

Glacial drift :
Topsoil	 1 .5 1 . 5
Sand, fine, clean ; trace of silt; some gravel; poorly
graded ; brown	 14.5 1 6

Sand, fine; trace of clay ; buff to gray	 9 25
Sand, fine to very fine ; trace of silt ; clayey ; gray	 46 7 1
Silt; mostly very fine sand ; trace of clay; som e
small lignite; gray	 9 80

Sand, very fine, silty, cl ayey, gray	 30 11 0
Sand, very fine to fine ; some silt ; lignite fragments;
gray	 64.5 174. 5

Clay, silty ; some gravel	 2.5 177

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Shale (clay shale), silty, sandy ; sandy shale to shal y
sand ; greenish gray	 17 194

Shale (clay shale), organic, silty, brown 	 5 199

150-076-13BAD
(Log modified from U .S. Bureau of Reclamation )

Altitude : 1617 feet Date drilled : 10/24/69

Topsoil ; silty sand	 1 1
Silty sand, gravelly, calcareous, brown 	 4 5
Silty gravel, sandy, calcareous, glaciofluvial ,

light-brown to tan	 5 1 0
Clayey silt, sandy, silty, pebbly, calcareous ,
light-tan	 10 20

Silty sand ; gravelly with some cobbles and
boulders ; trace of clay ; calcareous; gray	 2 .5 22 . 5

Clay (glacial till), sandy, silty ; gravel throughout ;
some cobbles and boulders; trace of clay ;
pebbles ; bluish gray	 27 .5 50

28 5



150-076-13CA C
(Log modified from U .S. Bureau of Reclamation )

Altitude:

	

1607 feet Date drilled : 1/03/53

GEOLOGIC THICKNESS DEPT H
SOURCE

	

MATERIAL (FEET) (FEET )

Sand, fine to medium ; some silt; trace of fin e
gravel ; brown	 12.1 12. 1

Sand, fine, silty ; clay streaks ; gray	 8.4 20. 5
Sand, fine to medium ; trace of fine gravel; brown	 2.9 23. 4
Clay (glacial till) ; silt and sand; some shale and

lignite; pebbles; cobbles and boulders; gray	 5.7 29. 1
Sand, fine, silty, gray	 °	 3.9 33
Clay (till) ; silt and sand ; some shale and lignite ;
pebbles ; cobbles and boulders ; gray	 83 11 6

Sand, fine to medium, silty, gray	 8.2 124. 2
Clay (till) ; silt and sand ; some shale and lignite ;
pebbles ; cobbles and boulders ; gray	 30.8 155

Silt; mostly fine sand ; gray	 30 185
Sand, fine to medium, silty, poorly graded, gray 	 20 205
Clay (reworked shale), silty ; hard shale ; lignite ;
brown	 7.4 212.4

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Shale, silty ; shale is organic and looks waxy when
cut ; brown to black	 18.6 23 1

150-076-14DDD
(Log modified from U .S. Bureau of Reclamation )

Altitude : 1619 feet Date drilled : 9/11/69

Topsoil (glacial till), dark-brown	 1 1
Clay (glacial till), sandy, silty; scattered gravel
and lignite ; spotty HCL reaction; brown	 19 20

Silty sand ; 70 percent fine to medium sand ; spotty
HCL reaction ; brown	 15 35

Sandy clay (glacial till), silty; scattered gravel an d
lignite; calcareous ; gray	 15 50

28 6



NDSWC 10224

LOCATION :

ALTITUDE :
(FT, NGVD)

150-076-15CDD

1638

DATE DRILLED : 8/21/78

DEPTH : 220
(FT)

RESISTANCE (OHMS)

287

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0 . 1

	

Topsoil, sandy, yellowish-brown .

	

1-13

	

Till,

	

gravelly,

	

yellowish-brown ,
oxidized.

	

13-24

	

Till, silty, medium-dark-gray .

	

24-30

	

Silt, sandy, grayish-black .

	

30-31

	

Gravel, fine to medium, sub -
rounded to rounded .

31-127 Till, silty, medium-dark-gray ; with
occasional thin lenses of gravel
or cobbles.

127-141 Sand, silty to clayey, fine to
very coarse, subrounded t o

`unded ; mostly carbonates, shale,
nd detrital lignite ; gravelly nea r

bottom.

	

141-153

	

Clay, silty, grayish-black (fluvial) .

	

153-166

	

Till, dark-gray, tight.

	

166-176

	

Silt,

	

clayey,

	

grayish-brown ;
abundant detrital lignite .

	

176-195

	

Clay, silty, grayish-brown .

HELL CREEK FORMATION -
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

	

195-200

	

Shale, silty, brown.

	

200-214

	

Shale, silty, grayish-green.

	

214-220

	

Sandstone, clayey, fine, light-
grayish-green.



NDSWC 5273

LOCATION : 150-076-21BBB

	

DATE DRILLED : 11/15/7 7

167 6ALTITUDE :
(FT, NGVD)

DEPTH :

	

60 2
(FT )

POTENTIAL (kw)

	

RESISTANCE (oHMSI

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-15 Clay, silty, sandy, pebbly, slightl y
gravelly, yellowish-brown, moder-
ately tight and sticky, cohesive,
slightly plastic, oxidized (till) .

15-53 Clay, silty, sandy, pebbly, slightl y
gravelly, dark-gray to olive-gra y
(till) .

20 -

40 -

60 -

80 -

100 -

120 -

140 -

160 -

180 -

200 -

220 -

240 -

53-63 Sand (70 percent) and gravel (30
percent) ; sand is fine to ver y
coarse, mostly coarse, subangular-
to rounded, and 50 perer~,uartz,
30—percent carbonate, and 2 0
percent shale grains with granitic s
and some lignite ; gravel is fine t o

ium, angular to subrounded ,
and mostly carbonates with shale ,
quartz, and some lignite.

	

63-133

	

Clay, silty, sandy, pebbly, gravell y
(till) .

288

133-191 Claystone, sandy, silty, medium-
light-gray to medium-gray, tight ,
cohesive, brittle ; very sandy fro m
164 to 175 feet.

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED

191-244 Sandstone, fine, some medium,
dark-green, rounded, well-sorted,
glauconitic .



NDSWC 5273, Continued

LOCATION : 150-076-21 BBB

	

DATE DRILLED : 11/15/77

1676ALTITUDE :
(FT, NGVD)

DEPTH: 602
(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATED, Continued

244-330 Claystone and siltstone with inter-
bedded sandstones; very sandy ;
silty ; medium-light-gray to greenish -
gray ; tight ; cohesive ; brittle.

330-377 Sandstone, fine, medium-gray to
dark-green, rounded, well-sorted,
glauconitic .

377-438 Claystone and siltstone, sandy ,
silty, medium-light-gray to dark -
green, tight, brittle; sandstone fro m
410 to 438 feet; indurated from
417 to 438 feet .

438-602

	

Shale, medium-gray to grayish-
black, tight, cohesive, brittle ;
siliceous from 526 to 536 feet ;
poor samples .

289



NDSWC 5273, Continued

LOCATION : 150-076-21 BBB

	

DATE DRILLED : 11/15/77

1676ALTITUDE :
(FT, NGVD)

DEPTH : 602
(FT)

POTENTIAL IMV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

150-076-24BCC
(Log modified from U .S . Bureau of Reclamation )

Altitude : 1608 feet Date drilled : 6/27/5 5

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET )

Topsoil	 1 1
Sand, fine ; with 10 percent fine to coarse gravel ;
silty; tan	 9 1 0

Clay (glacial till), silty ; sandy clay; gray	 30 40

29 0



150-076-24CA B
(Log modified from U .S. Bureau of Reclamation)

Altitude : 1621 feet Date drilled : 9/10/69

GEOLOGIC THICKNESS DEPT H
SOURCE MATERIAL (FEET) (FEET)

Topsoil, sandy, dark-brown	
Silty sand ; 70 percent fine sand ; 5 percent gravel ;
calcareous ; glaciofluvial ; brown

Clay (glacial till), sandy, silty ; scattered gravel
and lignite; brown	

150-076-24DC A
(Log modified from U .S. Bureau of Reclamation )

Topsoil, sandy	
Sandy clay ; 20 percent very fine sand; calcareous ;
glaciofiuvial; brown	

Silty sand ; 70 percent coarse to fine poorly
graded sand ; 10 percent fine gravel ; calcareous ;
laciofluvia brown;

150-076-25AA B
(Log modified from U .S. Bureau of Reclamatio I

Topsoil	
Sand ; 25 percent fine gravel ; trace of clay and silt ;
buff	

Clay (glacial till), silty, sandy, gravelly, buff to gray	

150-076-25DD A
(Log modified from U .S. Bureau of Reclamation )

Altitude : 1620 feet Date drilled : 8/05/6 9

Topsoil, dark, organic	 1 .5 1 . 5
Silty sand ; 65 percent fine sand ; glaciofluvial ;
dark brown	 3.5 5

Clayey sand; 75 percent fine to medium sand ;
calcareous; glaciofluvial ; brown	 4 9

Silty sand ; 70 percent fine to coarse sand ; 5 percent
fine gravel; slight HCL reaction ; glaciofluvial ; brown	 9 1 8

Clay (glacial till), sandy, silty ; scattered fine gravel
and lignite fragments; slight HCL reaction ; gray	 32 50

29 1

Altitude :

	

1616 feet

Altitude :

	

1618 fee t

Clay (glacial till), sandy, silty ; scattered gravel an d
lignite; spotty HCL reaction ; brown to gray	

Silty sand ; 80 to 90 percent fine sand ; trace of
clay ; calcareous; glaciofluvial; gray

1 1

13 .5 14 .5

35.5 50

Date drilled : 9/09/6 9

1 1

4 5

7 .5 12 .5

23.5 3 6

14 50

Date drilled : 6/24/5 5

0.2 0 .2

27 .2 27 .4
11 .6 3 9



NDSWC 10222

LOCATION : 150-076-34ADD

	

DATE DRILLED : 8/18/7 8

ALTITUDE : 1650
1 FT, NGVD)

DEPTH : 300
(FT )

29 2

POTENTIAL (MV) RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-1

	

Topsoil, yellowish-brown .

1-17 Till, sandy, yellowish-brown, oxi-
dized ; some thin lenses of sand
and gravel.

	

17-23

	

Till, silty to sandy, medium-gray .

23-40 (Sand, fine to coarse, subrounded ;
50 percent medium .

40-52S Gravel, fine to coarse, mostl y
medium, subrounded to rounded ;
15 percent sand .

	

52-216

	

Till, silty to sandy, medium-gra y
to dark-gray.

216-276 Till, pebbly, dark-gray, tight;
occasional boulder and thin len s
of gravel .



NDSWC 10222, Continued

LOCATION : 150-076-34AD D

ALTITUDE : 1650
(FT, NGV6)

DATE DRILLED : 8/18/7 8

DEPTH : 300
(FT)

150-076-36ABB
(Log modified from U .S. Bureau of Reclamation )

Altitude :

	

1619 feet

	

Date drilled : 11/24/7 1

GEOLOGIC

	

THICKNESS DEPT H
SOURCE

	

MATERIAL

	

(FEET)

	

(FEET )

Topsoil, black	 3

	

3
Sandy clay ; 40 percent mostly fine sand ; subsoil;
grayish yellowish brown	 3

	

6
Silty sand ; 75 percent medium to fine sand ; som e
coarse sand ; slight HCL reaction; alluvial ; yellowish
brown	 7

	

1 3
Sandy clay (glacial till) ; 40 percent fine sand; trace
of gravel ; very slight HCL reaction ; yellowish brown	 5 .5

	

18 .5
Silty sand ; 80 percent fine sand with some medium ;
glaciofluvial ; yellowish brown	 5.5

	

24
Sandy clay (till) ; 35 percent poorly graded sand ;
calcareous ; some gravel ; bluish gray	 26

	

50

150-076-36BD D
(Log modified from U.S . Bureau of Reclamation)

Altitude: 1616 feet Date drilled : 9/03/69

Topsoil (glacial till), black to dark-gray	 1 1
Clay (glacial till), sandy, silty ; scattered lignite wit h

some fine gravel ; slight HCL reaction ; dark gray	 4 .4 5 .4
Silty sand ; 75 percent mostly fine sand ; glaciofluvial ;

tannish brown	 10 .6 1 6
Inorganic silt; till fingers; trace of clay;

	

calcareous ;
glaciofluvial ; gray	 14 30

Intermixed fine sand, silt, and clay ; laminations in
silt; calcareous ; glaciofluvial ; gray	 17 .5 47 . 5

Clay (glacial till), sandy, silty ; gravel and lignite
scattered throughout; calcareous ; gray	 2 .5 50

29 3

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

HELL CREEK FORMATION -
FOX HILLS SANDSTONE,

UNDIFFERENTIATE D

	

276-278

	

Sandstone, clayey, fine, light-
greenish-gray.

	

278-280

	

Siltstone, medium-gray .

	

280-286

	

Shale, dusky-brown .

	

286-300

	

Sandstone, silty to clayey, ver y
fine, greenish-gray .



150-076-36CCA
(Log modified from U.S. Bureau of Reclamation )

Altitude .

	

1650 feet Date drilled : 10/22/5 2

GEOLOGIC THICKNESS DEPT H
SOURCE

	

MATERIAL (FEET) (FEET )

Glacial drift :
Topsoil	 2 2
Clay (glacial till), sandy ; pebbles ; buff	 13 .7 15 . 7
Sand, fine, silty, brown	 6 .5 22 .2
Clay (glacial till), fine, silty, brown	 7 .8 30
Sand, fine, silty, buff	 4 .7 34 .7
Clay (till) ; silt; sand; gravel; silt and sand zones ;
gray lignite slack with more gravel below 200 feet 	 224.3 252

Hell Creek Formation-Fox Hills Sandstone, undifferentiated :
Sandstone, fine; shaly inclusions; biotite; loos e
from 252 to 259 feet ; bluish gray	 33 285

150-077-03CD C

Altitude:

(Log from J . N . Pitcher Company )

1680 feet Date drilled : 7/27/6 1

Glacial drift :
Clay, silty ; sandy to trace of sand; trace of grave l
and lignite	 39 39

Silt and fine sand; trace of gravel	 15 54

Fort Union Formation :
Shale, fine sand, and silt 	 46 100

150-077-05DD D
(Log from Russell Drilling Co. )

Altitude : 1673 feet Date drilled : 11/06/7 4

Topsoil	 1 1
Clay, yellow	 24 2 5
Till	 4 29
Gravel	 °	 ° 1 30
Till	 5 3 5

5 40
Shale	 200 240
Sand, fine, gray	 20 260
S h a l e	 40 300

150-077-20BA B
NDSWC 10258

Altitude : 1700 feet Date drilled : 9/07/7 8

Glacial drift :
Topsoil, sandy, brownish-black	 1 1
Sand, gravelly, fine to coarse, rounded, oxidized	 5 6
Clay, light-yellowish-brown, cohesive, oxidized 	 5 1 1
Clay, medium-dark-gray, cohesive, pliable 	 11 2 2
Till, sandy, medium-dark-gray	 26 48
Gravel, very fine to medium ; 40 percent medium t o

coarse sand ; mostly granitics	 14 62
Sand, fine to coarse, subrounded to rounded ,
lignitic ; mostly quartz and shale; silty intervals	 59 12 1

Sand, fine to medium, cemented ; medium dark
green with limestone, granite, and white clay
in cuttings ; abandoned hole in this boulder
section due to caving (135-140)	 19 140

29 4



NDSWC 1022 1

LOCATION : 150-077-25686

	

DATE DRILLED : 8/18/7 8

ALTITUDE : 1700

	

DEPTH :

	

100
(FT. NGVD)

	

(FT)

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSIT S

0- 1

20 1-24

24-30

40
30-44

60 44-63

,$3-64

GLACIAL DRIF T

Topsoil, clayey, brownish-black .

Till, silty, yellowish-brown, oxi-
dized ; thin streaks of mediu m
gra1.

?silty=to,sandy, medium-olive-
brown, oxidized .

ravel, sandy, fine to coarse,
oxidized, and clayey medium-
olive-brown silt; interbedded with
silt and sand lenses.

Silt, clayey, medium-olive-brown.

Sand, medium, light-bluish-gray ;
with carbonaceous streaks.

64-76---Clay,_dark-brown ; with lenses o f
sandstone.

FORT UNION FORMATION

76-82 Sandstone,

	

fine

	

to

	

medium ,
medium-gray, cemented .

- 100
82-92 Sandstone, olive-gray ; interbedded

shale and siltstone .

92-100 Shale,

	

dusky-brown ;

	

with

	

mica .

- 120

- 140

160

- 18 0

- 200

- 220

240
295



NDSWC 10256

9/07/78LOCATION :

ALTITUDE :

150-077-26BC C

1695

DATE DRILLED :

DEPTH :

	

100
(FT, NG VD)

	

( FT )

POTENTIAL (MV)

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIFT

0-1

	

Topsoil, sandy, brownish-black.

1-12

	

Clay, silty, yellowish-brown, oxi-
dized .

12-31

	

Till, silty, grayish-brown, partially
oxidized .

31-52

	

Sandstone, fine to coarse, dark-
green ; carbonaceous streaks.

52-58

	

Gravel, fine to coarse, subrounded ;
20 percent medium to coarse sand .

FORT UNION FORMATIO N

67-72

	

Shale, dusky-brown, indurated ,
fissile.

72-78

	

Shale, silty, light-gray ; carbona-
ceous streaks.

78-88

	

Shale, dusky-brown, fissile.

88-100

	

Sandstone, clayey, very fine, light-
gray .
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NDSWC 5328

LOCATION :

ALTITUDE :
(FT, NGVD)

150-077-26DD D

1680

DATE DRILLED :

	

6/09/78

DEPTH :

	

95
(FT(

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

	

0-17

	

Clay, very silty, and silty sand;
yellowish-brown to moderate-
brown; smooth; soft ; sticky;
oxidized ; a little coarse sand a t
20 feet (lacustrine) .

	

17-32

	

Clay, very silty, medium-gray to
medium-dark-gray, sticky, moder-
ately

	

tight,

	

cohesive,

	

plastic
(lacustrine) .

	

32-50

	

Clay, sandy, silty, pebbly, olive-
gray, tight, cohesive, plastic (till).

50-68 Sand (60 percent) and gravel (40
percent) ; sand is fine to ver y
coarse, mostly coarse to very
coarse, subangular to rounded, and
mostly quartz and carbonates;
gravel is fine to coarse, angular to
subrounded, and mostly carbonate s
and shale with quartz ; moderately
well to poorly sorted ; taking water.

FORT UNION FORMATIO N

68-95 Claystone, very silty, brownish-gra y
to greenish-gray, tight, cohesive,
brittle, slightly carbonaceous .
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NDSWC 10255

LOCATION :

ALTITUDE :
(FT, NGVD)

150-077-27BC B

1670

DATE DRILLED : 9/07/7 8

DEPTH : 220
(FT )

POTENTIAL CMVI

	

RESISTANCE (OHMS)

	

DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

Topsoil, sandy, brownish-black .

Clay,

	

silty,

	

yellowish-brown,
cohesive, oxidized .

	

4-13

	

Clay, cohesive; brownish gray wit h
light-gray streaks.

	

13-26

	

Clay, silty, medium-dark-gray .

	

26-65

	

Till, sandy, medium-dark-gray.

	

65-82

	

Till, pebbly, medium-dark-gray ;
with lenses of gravel .

	

82-113

	

Till, medium-dark-gray ; 30 percen t
lenses of medium gravel .

11 -136 Sand, fine to very coarse, sub -
rounded ; about 10 percent graded
gravel ; abundant detrital lignite .

	

136=197

	

Sand, medium to very coarse; wit h
more than 10 percent gravel.

HELL CREEK FORMATION-
FOX HILLS SANDSTONE ,

UNDIFFERENTIATE D

	

197-202

	

Shale, grayish-green, fissile .

	

202-205

	

Sandstone, fine to medium, dark-
grayish-green .

	

205-220

	

Shale, dusky-brown to green ; with
thin lenses of green sandstone .

0- 1

1-4
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NDSWC 10254

LOCATION :

ALTITUDE :
(FT. NGVD)

150-077-27000

1697

DATE DRILLED :

DEPTH: 70
(FT)

9/07/78

150-077-36BC C
NDSWC 10257

Altitude :

	

1690 feet Date drilled : 9/07/78

GEOLOGIC THICKNESS DEPTH
SOURCE

	

MATERIAL (FEET) (FEET )

Glacial drift :
Topsoil, sandy, brownish-black	 1 1
Till, silty, yellowish-brown, oxidized	 12 1 3
Till, sandy, grayish-brown	 10 23
Till, sandy, medium-dark-gray	 11 34

Fort Union Formation :
Sandstone, fine to medium, dark-green, semiconsolidated 	 6 40

POTENTIAL (MV) RESISTANCE (OHMS) DESCRIPTION OF DEPOSITS

GLACIAL DRIF T

0-1

	

Topsoil, sandy, brownish-black .

1-9

	

Till,

	

sandy,

	

pale-brown

	

to
yellowish-brown ; some leaching.

9-16

	

Sand, silty, very fine to medium,
subrounded to rounded, oxidized .

16-46

	

Till, sandy, medium-dark-gray .

FORT UNION FORMATION

46-61

	

Sandstone, fine to medium, dark -
grayish-green,

	

semiconsolidated ;
cemented from 60 to 62 feet .

61-70

	

Shale,

	

dusky-brown,

	

fissile ,
carbonaceous.

29 9



TABLE 4 .--Chemical analyses of ground wate r

[Chemical analyses of ground water for majo r
aquifers are grouped according to aquifer . ]

Principal	 aquifer

	

Specific conductanc e

112,

	

Pleistocen e
211,

	

Upper Cretaceou s

BGFV,

	

buried glaciofluvia l
deposits

BUTT, Butte aquife r
FXHL,

	

Fox Hills aquifer syste m
HCFH,

	

Hell Creek-Fox Hill s
aquifer system

LKNTL, Lower Lake Nettie aquife r
syste m

LKNTU, Upper Lake Nettie aquife r

system
MRTN, Martin aquifer system

NBLG,

	

North Burleigh aquifer
PWCK, Painted Woods Creek aquifer

Value shown is the fiel d
specific conductance measured
at the well at the time o f

inventory .
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